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ʎʷ ʧʫʙʣʽʢʘʮʽʷ ʻ ʟʚʽʪʦʤ ʧʨʦʻʢʪʫ çʅʘʫʢʘ ʜʣʷ ʧʦʣʽʪʠʢʠè ʆʙ'ʻʜʥʘʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ (JRC), ʧʽʜʚʽʜʦʤʯʦʾ 

ʩʣʫʞʙʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʥʘʫʢʠ ʪʘ ʟʥʘʥʴ. ɰʾ ʤʝʪʦʶ ʻ ʥʘʜʘʥʥʷ ʥʝʟʘʣʝʞʥʦʾ 

ʥʘʫʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʮʝʩʫ ʪʚʦʨʝʥʥʷ ʧʦʣʽʪʠʢʠ ʚ ɭʚʨʦʧʽ. ɿʤʽʩʪ ʮʽʻʾ ʧʫʙʣʽʢʘʮʽʾ 

ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʽʜʦʙʨʘʞʘʻ ʦʬʽʮʽʡʥʫ ʧʦʟʠʮʽʶ ʘʙʦ ʙʘʯʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ. ɸʥʽ ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ, ʘʥʽ 

ʙʫʜʴ-ʷʢʘ ʦʩʦʙʘ, ʱʦ ʜʽʻ ʚʽʜ ʾʾ ʽʤʝʥʽ, ʥʝ ʥʝʩʝ ʞʦʜʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʧʫʙʣʽʢʘʮʽʾ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʷʢʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʮʽʡ ʧʫʙʣʽʢʘʮʽʾ, 

ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʥʝ ʚʩʪʫʧʘʻ ɭʚʨʦʩʪʘʪ ʘʙʦ ʽʥʰʽ ʩʣʫʞʙʠ ʂʦʤʽʩʽʾ, ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʣʽʜ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʟʘʟʥʘʯʝʥʦʛʦ 

ʜʞʝʨʝʣʘ. ɹʫʜʴ-ʷʢʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʢʘʨʪʘʭ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

ʙʫʜʴ-ʷʢʦʾ ʜʫʤʢʠ ʟ ʙʦʢʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʱʦʜʦ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ, ʪʝʨʠʪʦʨʽʾ, ʤʽʩʪʘ ʘʙʦ 

ʨʝʛʽʦʥʫ ʯʠ ʾʾ ʦʨʛʘʥʽʚ, ʘʙʦ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʢʦʨʜʦʥʽʚ ʯʠ ʤʝʞ. 
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ʈʝʘʣʽʟʘʮʽʷ ʧʦʣʽʪʠʢʠ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʨʽʰʝʥʥʷʤ 

ʂʦʤʽʩʽʾ 2011/833/ɭʉ ʚʽʜ 12 ʛʨʫʜʥʷ 2011 ʨʦʢʫ çʇʨʦ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʂʦʤʽʩʽʾè (OJ L 330, 

14.12.2011, ʩ. 39). ʗʢʱʦ ʥʝ ʟʘʟʥʘʯʝʥʦ ʽʥʰʝ, ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʫʤʦʚ ʣʽʮʝʥʟʽʾ Creative Commons Attribution 4.0 International (CC BY 4.0) 

(https://creativecommons.org/licenses/by/4.0/). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʝʥʦ ʟʘ ʫʤʦʚʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʟʛʘʜʢʠ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʪʘ ʟʘʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ. 

 

ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʚʽʜʪʚʦʨʝʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʘʙʦ ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʝ ʥʘʣʝʞʠʪʴ 

ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʫ / ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʩʧʽʚʪʦʚʘʨʠʩʪʚʫ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʜʦʟʚʽʣ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʚʣʘʩʥʠʢʽʚ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ. ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ / ɭʚʨʦʧʝʡʩʴʢʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʟ ʘʪʦʤʥʦʾ 

ʝʥʝʨʛʽʾ ʥʝ ʻ ʚʣʘʩʥʠʢʦʤ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ ʥʘ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ: 

ɼʘʥʽ ʧʨʦ ʘʚʪʦʨʩʪʚʦ ʟʦʙʨʘʞʝʥʴ ʟ ʦʙʢʣʘʜʠʥʢʠ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʧʦʯʠʥʘʶʯʠ ʟʣʽʚʘ: 1. ɻʘʨʷʯʘ ʩʪʘʣʴ ʥʘ 

ʢʦʥʚʝʻʨʽ É ʃʘʫʨʝʥʪʽʫ ɯʦʨʜʘʢʽ (Laurentiu Iordache) - stock.adobe.com; 2. ʈʫʣʦʥ ʛʘʨʷʯʦʛʦ ʤʝʪʘʣʫ ʥʘ ʢʦʥʚʝʻʨʥʽʡ 

ʩʪʨʽʯʮʽ É ʢʦʤʧʘʥʽʷ çMIRACLE MOMENTSè - stock.adobe.com; 3. ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ ʟ 

ʦʮʠʥʢʦʚʘʥʦʾ ʩʪʘʣʽ É nskyr2 - stock.adobe.com;. 4. ʄʘʰʠʥʘ ʟ ʢʦʥʚʝʻʨʥʦʶ ʩʪʨʽʯʢʦʶ ʟ ʤʝʪʘʣʝʚʠʤ ʢʘʨʢʘʩʦʤ, ʱʦ 

ʩʚʽʪʠʪʴʩʷ, ʥʘ ʚʠʨʦʙʥʠʯʽʡ ʣʽʥʽʾ ʩʪʘʣʝʣʠʚʘʨʥʦʛʦ ʟʘʚʦʜʫ É industrieblick - stock.adobe.com; 5. ʄʝʪʘʣʝʚʽ ʜʝʪʘʣʽ, 

ʦʮʠʥʢʦʚʘʥʽ ʫ ʮʠʥʢʦʚʽʡ ʚʘʥʥʽ É bogdanvija 

- stock.adobe.com. 

 

ʗʢ ʮʠʪʫʚʘʪʠ: ɸʨʽʝʩ ɽ., ˆʦʤʝʩ ɹʝʥʘʚʽʜʝʩ ʍ., ʄʘʚʨʦʤʘʪʽʩ ʉ., ʂʣʷʡʥ ˆ., ʍʨʦʥʦʧʫʣʦʩ ɻ., ʈʫʜʴʻ ʉ. ʅʘʡʢʨʘʱʽ 
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ɸʥʦʪʘʮʽʷ 
ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ (ʅɼʊʄ) ʜʣʷ  

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʦʙʨʦʙʢʠ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ (BREF) ʻ ʯʘʩʪʠʥʦʶ ʩʝʨʽʾ ʜʦʢʫʤʝʥʪʽʚ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʢʨʘʾʥʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʘʣʫʟʷʤʠ, ʥʝʫʨʷʜʦʚʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘ ʂʦʤʽʩʽʻʶ, ʜʣʷ ʩʢʣʘʜʘʥʥʷ, 

ʧʝʨʝʛʣʷʜʫ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʥʦʚʣʝʥʥʷ ʜʦʚʽʜʢʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʅɼʊʄ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʫʥʢʪʦʤ 1 

ʩʪʘʪʪʽ 13 ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ (ʜʘʣʽ ð ɼʠʨʝʢʪʠʚʘ). ʎʝʡ ʜʦʢʫʤʝʥʪ 

ʧʫʙʣʽʢʫʻʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʦʶ ʂʦʤʽʩʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 13 (6) ɼʠʨʝʢʪʠʚʠ. 

 

BREF ʜʣʷ  ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʦʙʨʦʙʢʠ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʦʭʦʧʣʶʻ ʪʘʢʽ ʥʘʧʨʷʤʠ, ʷʢ: ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʪʘʥʽʚ 

ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ (ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ), ʧʦʪʫʞʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 20 ʪʦʥʥ ʥʝʦʙʨʦʙʣʝʥʦʾ ʩʪʘʣʽ ʥʘ 

ʛʦʜʠʥʫ, ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʠʭ ʥʘʧʣʘʚʥʠʭ ʤʝʪʘʣʝʚʠʭ ʧʦʢʨʠʪʪʽʚ ʽʟ ʚʠʪʨʘʪʦʶ ʤʘʪʝʨʽʘʣʽʚ ʧʦʥʘʜ 2 ʪʦʥʥʠ 

ʥʝʦʙʨʦʙʣʝʥʦʾ ʩʪʘʣʽ ʥʘ ʛʦʜʠʥʫ (ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʛʘʨʷʯʝ ʙʝʟʧʝʨʝʨʚʥʝ ʮʠʥʢʫʚʘʥʥʷ ʪʘ ʢʘʤʝʨʥʫ 

(ʧʦʨʮʽʡʥʫ) ʛʘʣʴʚʘʥʽʟʘʮʽʶ), ʧʦʚʝʨʭʥʝʚʝ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ ʘʙʦ 

ʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʽʚ, ʷʢʱʦ ʦʙôʻʤ ʚʘʥʥ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʧʝʨʝʚʠʱʫʻ 30 ʤ
3
 (ʟʘ ʫʤʦʚʠ, ʱʦ ʚʦʥʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʭʦʣʦʜʥʦ ʾʧʨʦʢʘʪʢʠ, ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ ʘʙʦ ʢʘʤʝʨʥʦʾ (ʧʦʨʮʽʡʥʦʾ) ʛʘʣʴʚʘʥʽʟʘʮʽʾ), 

ʷʢ ʮʝ ʟʘʟʥʘʯʝʥʦ ʫ ʧʫʥʢʪʘʭ 2.3 (a), 2.3 (ʩ) ʪʘ 2.6 ɼʦʜʘʪʢʫ I ʜʦ ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ. ʎʝʡ BREF 

ʪʘʢʦʞ ʚʠʩʚʽʪʣʶʻ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʫʩʪʘʥʦʚʢʘʤʠ, ʱʦ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʩʬʝʨʠ ʨʝʛʫʣʶʚʘʥʥʷ 

ɼʠʨʝʢʪʠʚʠ 91/271/ɭɽʉ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʫ ʧʫʥʢʪʽ 6.11 ɼʦʜʘʪʢʫ I ʜʦ ɼʠʨʝʢʪʠʚʠ ˉ 2010/75/ɭʉ, ʟʘ 

ʫʤʦʚʠ, ʱʦ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʭʦʧʣʝʥʠʭ ʮʠʤ BREF. 

 

ʎʝʡ BREF ʪʘʢʦʞ ʦʭʦʧʣʶʻ ʥʘʩʪʫʧʥʽ ʥʘʧʨʷʤʠ: 

¶ ʍʦʣʦʜʥʠʡ ʧʨʦʢʘʪ ʪʘ ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ, ʷʢʱʦ ʚʦʥʠ ʥʘʧʨʷʤʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʛʘʨʷʯʠʤ ʧʨʦʢʘʪʦʤ 

ʪʘ/ʘʙʦ ʛʘʨʷʯʠʤ ʙʝʟʧʝʨʝʨʚʥʠʤ ʮʠʥʢʫʚʘʥʥʷʤ. 

¶ ɺʽʜʥʦʚʣʝʥʥʷ (ʫʪʠʣʽʟʘʮʽʷ) ʢʠʩʣʦʪʠ, ʷʢʱʦ ʚʦʥʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʭʦʧʣʝʥʠʭ ʮʠʤ 
BREF. 

¶ ʂʦʤʙʽʥʦʚʘʥʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʘ ʫʤʦʚʠ, ʱʦ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ 
ʚʦʜ ʥʝ ʦʭʦʧʣʶʻʪʴʩʷ ɼʠʨʝʢʪʠʚʦʶ ˉ 91/271/ɭɽʉ ʽ ʱʦ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, 

ʦʭʦʧʣʝʥʠʭ ʮʠʤ BREF. 

¶ ʇʨʦʮʝʩʠ ʛʦʨʽʥʥʷ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʦʭʦʧʣʝʥʠʤʠ ʮʠʤ BREF, ʟʘ 
ʫʤʦʚʠ, ʱʦ: 

1. ʛʘʟʦʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ ʤʘʪʝʨʽʘʣʦʤ (ʥʘʧʨʠʢʣʘʜ, 

ʧʨʷʤʝ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ ʧʨʷʤʝ ʚʠʩʫʰʫʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʰʠʭʪʠ)), ʘʙʦ 

2. ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʘ/ʘʙʦ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʤʦʥʦʣʽʪʥʫ ʩʪʽʥʢʫ (ʥʝʧʨʷʤʝ ʥʘʛʨʽʚʘʥʥʷ) 

- ʥʝʤʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʜʠʥʠ ʷʢ ʧʦʩʝʨʝʜʥʠʢʘ ʜʣʷ ʧʝʨʝʜʘʯ ̔ ʪʝʧʣʦʪʠ (ʮʝ ʚʢʣʶʯʘʻ 

ʥʘʛʨʽʚʘʥʥʷ ʛʘʣʴʚʘʥʽʟʘʮʽʡʥʦʛʦ (ʮʠʥʢʫʚʘʣʴʥʦʛʦ) ʢʦʪʣʘ), ʘʙʦ 

- ʛʘʟ (ʥʘʧʨʠʢʣʘʜ, H2) ʜʽʻ ʷʢ ʧʦʩʝʨʝʜʥʠʢ ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʪʠ ʚ ʨʘʟʽ ʢʘʤʝʨʥʦʛʦ 

ʚʽʜʧʘʣʶʚʘʥʥʷ. 

 

ɺʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘ ʩʢʠʜʠ ʫ ʚʦʜʫ, ʘ ʪʘʢʦʞ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʚʦʜʠ ʻ ʚʘʞʣʠʚʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ ʫ ʯʦʨʥʽʡ ʤʝʪʘʣʫʨʛʽʾ (FMP). ʈʦʟʜʽʣ 1 ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʩʝʢʪʦʨʫ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ (FMP) ʪʘ ʱʦʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʝʪʦʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʴʦʤʫ ʩʝʢʪʦʨʽ. ʈʦʟʜʽʣʠ ʟ 2 ʧʦ 6 ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʨʦʮʝʩʽʚ ʪʘ 

ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʩʪʘʥʦʚʦʢ, ʤʝʪʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʦʞ 

ʥʦʚʠʭ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʢʪʦʨʫ FMP (ʘ ʩʘʤʝ ð ʛʘʨʷʯʠʡ 

ʧʨʦʢʘʪ, ʭʦʣʦʜʥʠʡ ʧʨʦʢʘʪ, ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ, ʧʦʢʨʠʪʪʷ, ʥʘʥʝʩʝʥʝ ʤʝʪʦʜʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʛʘʨʷʯʦʛʦ 

ʟʘʥʫʨʶʚʘʥʥʷ, ʪʘ ʮʠʥʢʫʚʘʥʥʷ). 

ʈʦʟʜʽʣ 7 ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʠʢʠʜʽʚ ʜʣʷ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʻ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʛʦ 

ʩʝʢʪʦʨʫ (ʪʦʙʪʦ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ ʢʠʩʣʦʪʠ ʪʘ ʩʢʠʜʽʚ ʫ ʚʦʜʫ ʟ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜ, ʱʦ ʧʝʨʝʨʦʙʣʷʶʪʴ ʩʪʽʯʥʽ ʚʦʜʠ, ʷʢʽ ʧʦʭʦʜʷʪʴ ʟ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʛʦ ʩʝʢʪʦʨʫ FMP). ʈʦʟʜʽʣ 8 

ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʛʘʣʴʥʽ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʩʠʩʪʝʤʠ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʪʘ ʟʘʛʘʣʴʥʽ 

ʤʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʤʫ ʩʝʢʪʦʨʽ ʫ FMP. ʈʦʟʜʽʣ 9 ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʩʥʦʚʢʠ 

ʱʦʜʦ ʅɼʊʄ, ʷʢ ʚʠʟʥʘʯʝʥʦ ʫ ʩʪʘʪʪʽ 3 (12) ɼʠʨʝʢʪʠʚʠ, ʷʢ ʟʘʛʘʣʴʥʽ, ʪʘʢ ʽ ʩʝʢʪʦʨʘʣʴʥʽ. ʈʦʟʜʽʣ 10 

ʚʠʩʚʽʪʣʶʻ ʢʽʥʮʝʚʽ ʟʘʫʚʘʞʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ʨʦʙʦʪʠ. ʋ ʈʦʟʜʽʣʽ 11 ʥʘʚʝʜʝʥʦ ʢʽʣʴʢʘ 

ʜʦʜʘʪʢʽʚ, ʢʦʪʨʽ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʶʪʴ ʧʝʨʝʣʽʢ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ, ʪʘ ʽʥʰʫ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʠʪʘʥʴ. 



 

ʇʦʜʷʢʠ 
ʎʝʡ ʟʚʽʪ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ɭʚʨʦʧʝʡʩʴʢʠʤ ɹʶʨʦ ʽʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ (EIPPCB) ʧʨʠ ʆʙ'ʻʜʥʘʥʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʮʝʥʪʨʽ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʂʦʤʽʩʽʾ ð ɼʠʨʝʢʪʦʨʘʪʽ B: ɿʨʦʩʪʘʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʉʝʨʞʘ ʈʫʜʴʻ (ʛʦʣʦʚʠ 

EIPPCB) ʪʘ ʄʽʢʝʣʷ ɸʣʴʚʘʨʝʩʘ ʃʘʥʙʘʜʘʩʦ (ʚ.ʦ. ʢʝʨʽʚʥʠʢʘ ʚʽʜʜʽʣʫ ʝʢʦʥʦʤʽʢʠ ʟʘʤʢʥʝʥʦʛʦ 

ʮʠʢʣʫ (ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ) ʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʣʽʜʝʨʩʪʚʘ). 

 

ɸʚʪʦʨʘʤʠ ʮʴʦʛʦ BREF ʙʫʣʠ ɽʨʽʢ ɸʨʽʝʩ, ʍʦʨʭʝ ˆʦʤʝʩ, ʉʪʽʣʽʘʥʦʩ ʄʘʚʨʦʤʘʪʽʩ, ˆʘʙʨʽʝʣʴ 

ʂʣʷʡʥ, ɻʝʦʨʛʽʦʩ ʍʨʦʥʦʧʫʣʦʩ ʪʘ ʉʝʨʞ ʈʫʜʴʻ. 

 

ʎʝʡ ʟʚʽʪ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ 

(  ̄2010/75/ɭʉ ʘʙʦ 2010/75/EU) ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʝʨʝʜʙʘʯʝʥʦʶ 

ʩʪʘʪʪʝʶ 13 ɼʠʨʝʢʪʠʚʠ. 

 

ʆʩʥʦʚʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʠ: 

¶ ʚʽʜ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ: ɸʚʩʪʨʽʷ, ɹʝʣʴʛʽʷ, ʏʝʭʽʷ, ɼʘʥʽʷ, ʌʽʥʣʷʥʜʽʷ, ʌʨʘʥʮʽʷ, ʅʽʤʝʯʯʠʥʘ, 

ɻʨʝʮʽʷ, ɯʪʘʣʽʷ, ʃʶʢʩʝʤʙʫʨʛ, ʅʽʜʝʨʣʘʥʜʠ, ʇʦʣʴʱʘ, ʇʦʨʪʫʛʘʣʽʷ, ʈʫʤʫʥʽʷ, ʉʣʦʚʘʯʯʠʥʘ, 

ɯʩʧʘʥʽʷ, ʐʚʝʮʽʷ ʪʘ ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ (ʜʦ 31.01.2020); 

¶ ʚʽʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʘʣʫʟʽ: CEFIC (ɭʚʨʦʧʝʡʩʴʢʘ ʨʘʜʘ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ), EGGA 

(ɭʚʨʦʧʝʡʩʴʢʘ ʛʝʥʝʨʘʣʴʥʘ ʘʩʦʮʽʘʮʽʷ ʛʘʣʴʚʘʥʽʟʘʪʦʨʽʚ), ESA (ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ 

ʛʝʨʤʝʪʠʟʘʮʽʾ), EUROFER (ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʚʠʨʦʙʥʠʢʽʚ ʩʪʘʣʽ), 

EUROMETAUX (ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʚʠʨʦʙʥʠʢʽʚ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ), FEAD 

(ɭʚʨʦʧʝʡʩʴʢʘ ʬʝʜʝʨʘʮʽʷ ʟ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ), ORGALIM 

(ʇʘʥ'ʻʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʭʘʡʪʝʢ ʩʝʢʪʦʨʽʚ); 

¶ ʚʽʜ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ: EEB (ɭʚʨʦʧʝʡʩʴʢʝ ʙʶʨʦ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ). 

 

ʊʦʤʘʩ ɹʨʽʥʢʤʘʥʥ (ɻʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨʘʪ ʽʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʢʣʽʤʘʪʫ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʂʦʤʽʩʽʾ, DG CLIMA) ʪʘ ɹʝʥʫʘ ɿʝʨʛʝ (ɻʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨʘʪ ʽʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ, DG ENV) ʟʥʘʯʥʦ ʜʦʧʦʤʦʛʣʠ ʩʚʦʻʶ ʫʯʘʩʪʶ ʫ 

ʚʥʫʪʨʽʰʥʽʭ ʦʙʛʦʚʦʨʝʥʥʷʭ ʪʘ ʩʝʩʽʷʭ ʨʦʙʦʯʦʾ ʛʨʫʧʠ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʷ ʟʘʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʧʨʘʮʶʶʯʠ ʚ EIPPCB ʧʽʜ ʯʘʩ ʧʝʨʽʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʢʦʤʝʥʪʘʨʽʚ. 

 

ɺʩʷ ʢʦʤʘʥʜʘ EIPPCB ʙʨʘʣʘ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʦʚʝʣʘ ʝʢʩʧʝʨʪʥʫ 

ʧʝʨʝʚʽʨʢʫ. 

 

ʈʝʜʘʢʪʦʨʢʦʶ ʮʴʦʛʦ ʟʚʽʪʫ ʙʫʣʘ ʧʘʥʽ ɸʥʥʘ ɸʪʢʽʥʩʦʥ, ʢʦʤʧôʶʪʝʨʥʫ ʚʝʨʩʪʢʫ ʟʨʦʙʠʣʠ ʧʘʥ 

ʂʘʨʣʦʩ ʍʘʚ'ʻʨ, ʧʘʥ ʄʫʥʴʡʦʩ ʂʨʝʩʧʦ, ʧʘʥʽ ʂʘʨʤʝʥ ʈʘʤʽʨʝʩ ʪʘ ʧʘʥʽ ɼʘʥʽʝʣʘ ɸʥʪʦʥʦʚʘ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʥʘʣʝʞʠʪʴ ʜʦ ʩʝʨʽʾ ʟʘʧʣʘʥʦʚʘʥʠʭ ʜʦʚʽʜʢʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʧʝʨʝʣʽʯʝʥʽ 

ʥʠʞʯʝ (ʥʘ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʧʨʦʻʢʪʠ ʥʝ ʚʩʽʭ ʜʦʢʫʤʝʥʪʽʚ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ): 
 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ 

(ʅɼʊʄ ʘʙʦ BREF) 

ʂʦʜ 

ʂʝʨʘʤʽʯʥʘ ʦʙʨʦʙʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ CER 

ɿʘʛʘʣʴʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʪʘ ʾʭ ʧʝʨʝʨʦʙʣʝʥʥʷ ʫ ʭʽʤʽʯʥʽʡ 

ʛʘʣʫʟʽ 

WGC 

ɿʘʛʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʨʦʙʣʝʥʥʷ/ʫʧʨʘʚʣʽʥʥʷ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ 

ʛʘʟʘʤʠ ʫ ʭʽʤʽʯʥʽʡ ʛʘʣʫʟʽ 
CWW 

ɺʠʢʠʜʠ ʚʽʜ ʟʙʝʨʽʛʘʥʥʷ EFS 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ENE 

ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ FMP 

ʍʘʨʯʦʚʘ, ʧʠʪʥʘ ʪʘ ʤʦʣʦʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ FDM 

ʇʨʦʤʠʩʣʦʚʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ICS 

ʈʦʟʚʝʜʝʥʥʷ ʧʪʠʮʽ ʪʘ ʩʚʠʥʝʡ IRPP 

ɺʠʨʦʙʥʠʮʪʚʦ ʯʘʚʫʥʫ ʪʘ ʩʪʘʣʽ IS 

ɺʝʣʠʢʽ ʩʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ LCP 

ʄʘʩʰʪʘʙʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ð ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʘʤʽʘʢʫ, ʢʠʩʣʦʪ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

LVIC-AAF 

ʄʘʩʰʪʘʙʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ð ʚʠʨʦʙʥʠʮʪʚʦ ʪʚʝʨʜʠʭ ʪʘ 

ʽʥʰʠʭ ʨʝʯʦʚʠʥ 

LVIC-S 

ʄʘʩʰʪʘʙʥʘ ʦʨʛʘʥʽʯʥʘ ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ LVOC 

ʄʝʥʝʜʞʤʝʥʪ ʚʽʜʭʦʜʽʚ ʽ ʧʫʩʪʠʭ ʧʦʨʽʜ ʫ ʛʽʨʥʠʯʦʜʦʙʫʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ MTWR 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʢʣʘ GLS 

ɺʠʨʦʙʥʠʮʪʚʦ ʭʽʤʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʦʥʢʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ OFC 

ʂʦʣʴʦʨʦʚʘ ʤʝʪʘʣʫʨʛʽʷ NFM 

ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ ʤʘʛʥʽʶ CLM 

ʃʫʞʥʦ-ʭʣʦʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ CAK 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʤʝʨʽʚ POL 

ʎʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ PP 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʧʝʮʽʘʣʴʥʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ SIC 

ɺʠʨʦʙʥʠʮʪʚʦ ʜʝʨʝʚôʷʥʠʭ ʧʣʠʪ WBP 

ʇʝʨʝʨʦʙʣʝʥʥʷ ʤʘʩʪʠʣ ʽ ʛʘʟʫ REF 

ʉʢʦʪʦʙʽʡʥʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʚʘʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ SA 

ʂʦʚʘʣʴʩʴʢʘ ʪʘ ʣʠʚʘʨʥʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ SF 

ʇʦʚʝʨʭʥʝʚʝ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ STM 

ʇʦʚʝʨʭʥʝʚʝ ʦʙʨʦʙʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (ʚʢʣʶʯʘʶʯʠ 

ʜʝʨʝʚʦʦʙʨʦʙʣʝʥʥʷ ʪʘ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʽʟ ʜʝʨʝʚʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ) 

STS 

ɼʫʙʣʝʥʥʷ ʰʢʫʨ ʽ ʰʢʽʨʠ TAN 

ʊʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ TXT 

ʉʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ WI 

ʆʙʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ WT 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ (ɼɼ ʘʙʦ REF)  

ɽʢʦʥʦʤʽʢʘ ʪʘ ʤʽʞʩʝʨʝʜʦʚʠʱʥʽ ʥʘʩʣʽʜʢʠ ECM 

ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʚʽʜ 

ʫʩʪʘʥʦʚʦʢ 

ROM 

ɽʣʝʢʪʨʦʥʥʽ ʚʝʨʩʽʾ ʧʨʦʻʢʪʽʚ ʪʘ ʦʩʪʘʪʦʯʥʠʭ ʚʝʨʩʽʡ ʜʦʢʫʤʝʥʪʽʚ ʥʘʷʚʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ, ʾʭ 

ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʟ ʚʝʙʩʘʡʪʫ http://eippcb.jrc.ec.europa.eu 

 
 

http://eippcb.jrc.ec.europa.eu/




ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ i 

 

 

ʇʈɽɸʄɹʋʃɸ 
 

ʉʪʘʪʫʩ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ 
 

ʗʢʱʦ ʥʝ ʟʘʟʥʘʯʝʥʦ ʽʥʰʝ, ʧʦʩʠʣʘʥʥʷ ʥʘ çɼʠʨʝʢʪʠʚʫè ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʩʪʦʩʫʻʪʴʩʷ 

ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ (ʢʦʤʧʣʝʢʩʥʝ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ 

ʟʘʙʨʫʜʥʝʥʴ) ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʽ ʈʘʜʠ (ʚ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ). 
 

ʎʝʡ ʜʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʅɼʊʄ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʦʙʨʦʙʢʠ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʻ 

ʯʘʩʪʠʥʦʶ ʩʝʨʽʾ ʜʦʢʫʤʝʥʪʽʚ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʢʨʘʾʥʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʘʣʫʟʷʤʠ, ʥʝʫʨʷʜʦʚʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘ ʂʦʤʽʩʽʻʶ, ʜʣʷ ʩʢʣʘʜʘʥʥʷ, ʧʝʨʝʛʣʷʜʫ ʪʘ, ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʥʦʚʣʝʥʥʷ ʜʦʚʽʜʢʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʅɼʊʄ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʫʥʢʪʦʤ 1 ʩʪʘʪʪʽ 

13 ɼʠʨʝʢʪʠʚʠ. 

 

ʎʝ ð ʦʨʠʛʽʥʘʣʴʥʠʡ ʜʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ (ʅɼʊʄ ʘʙʦ BREF) ʟ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ (ʅɼʊʄ ʘʙʦ BAT) ʜʣʷ  ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʦʙʨʦʙʢʠ ʯʦʨʥʠʭ 

ʤʝʪʘʣʽʚ, ʷʢʠʡ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ɭʚʨʦʧʝʡʩʴʢʦʶ ʂʦʤʽʩʽʻʶ ʚ 2001 ʨʦʮʽ. ʎʝʡ ʜʦʢʫʤʝʥʪ 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʛʣʷʜʫ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʅɼʊʄ. ʇʝʨʝʛʣʷʜ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʚ 

ʢʚʽʪʥʽ 2016 ʨʦʢʫ. 

 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʧʫʙʣʽʢʫʻʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʦʶ ʂʦʤʽʩʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 13 (6) 

ɼʠʨʝʢʪʠʚʠ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 13 (5) ɼʠʨʝʢʪʠʚʠ ʨʽʰʝʥʥʷ ʂʦʤʽʩʽʾ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʅɼʊʄ (2022/2110/ɭʉ), ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʟʜʽʣʽ 9, ʙʫʣʦ ʧʨʠʡʥʷʪʝ 11 ʞʦʚʪʥʷ 

2022 ʨʦʢʫ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʝ ʚ ʆʬʽʮʽʡʥʦʤʫ ʚʽʩʥʠʢʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (OJ L 284) 04 

ʣʠʩʪʦʧʘʜʘ 2022 ʨʦʢʫ. 

 

ʋʯʘʩʥʠʢʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ 
 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʪʪʽ 13 (3) ɼʠʨʝʢʪʠʚʠ ʂʦʤʽʩʽʷ ʩʪʚʦʨʠʣʘ ʬʦʨʫʤ ʜʣʷ ʩʧʨʠʷʥʥʷ 

ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʢʨʘʾʥ-ʯʣʝʥʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʨʦʟʛʣʷʥʫʪʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʥʝʫʨʷʜʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ 

ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʈʽʰʝʥʥʷ ʂʦʤʽʩʽʾ ʚʽʜ 16 ʪʨʘʚʥʷ 2011 ʨʦʢʫ çʇʨʦ 

ʩʪʚʦʨʝʥʥʷ ʬʦʨʫʤʫ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶè ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 13 ɼʠʨʝʢʪʠʚʠ 

2010/75/ɭʉ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ (2011/C 146/03), OJ C 146, 17.05.2011, ʩʪʦʨ. 3). 
 

ʏʣʝʥʠ ʌʦʨʫʤʫ ʧʨʠʟʥʘʯʠʣʠ ʪʝʭʥʽʯʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʪʝʭʥʽʯʥʫ ʨʦʙʦʯʫ ʛʨʫʧʫ 

(ʊʈɻ ʘʙʦ TWG), ʷʢʘ ʙʫʣʘ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʮʴʦʛʦ 

ʜʦʢʫʤʝʥʪʘ. ʈʦʙʦʪʫ ʊʈɻ ʦʯʦʣʶʚʘʣʦ ɭʚʨʦʧʝʡʩʴʢʝ ʙʶʨʦ ʽʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʽ 

ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʴ (EIPPCB) ʆʙ'ʻʜʥʘʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ ʧʨʠ ɭʚʨʦʧʝʡʩʴʢʽʡ 

ʂʦʤʽʩʽʾ. 

 
 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʟʤʽʩʪ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ 
 
ʈʦʟʜʽʣ 1 ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ (FMP) ʪʘ ʱʦʜʦ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʴʦʤʫ ʩʝʢʪʦʨʽ. 
 

ʈʦʟʜʽʣʠ ʟ 1 ʧʦ 6 ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʚʝʜʝʥʫ ʥʠʞʯʝ, ʧʨʦ ʢʦʥʢʨʝʪʥʽ ʩʝʢʪʦʨʠ FMP 

(ʟʦʢʨʝʤʘ ʛʘʨʷʯʠʡ ʧʨʦʢʘʪ, ʭʦʣʦʜʥʠʡ ʧʨʦʢʘʪ, ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ, ʧʦʢʨʠʪʪʷ, ʥʘʥʝʩʝʥʝ ʤʝʪʦʜʦʤ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʛʘʨʷʯʦʛʦ ʟʘʥʫʨʶʚʘʥʥʷ, ʪʘ ʮʠʥʢʫʚʘʥʥʷ). ɼʣʷ ʢʦʞʥʦʛʦ ʩʝʢʪʦʨʫ FMP ʨʦʟʜʽʣ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʪʘʢ (X ð ʮʝ ʥʦʤʝʨ ʨʦʟʜʽʣʫ): 
 

¶ ʈʦʟʜʽʣ X.1 ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʝʢʪʦʨ FMP. 

¶ ʈʦʟʜʽʣ X.2 ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʮʝʩʠ ʪʘ ʤʝʪʦʜʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 

¶ ʈʦʟʜʽʣ X.3 ʧʨʝʜʩʪʘʚʣʷʻ ʜʘʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʩʪʘʥʦʚʦʢ 

ʫ ʩʝʢʪʦʨʽ ʪʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʜʦʢʫʤʝʥʪʘ, ʚ ʯʘʩʪʠʥʽ 



ii  ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

ʧʦʪʦʯʥʠʭ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ, ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʫ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ. 

 

¶ ʈʦʟʜʽʣ X.4 ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ ʤʝʪʦʜʠ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʥʝʤʦʞʣʠʚʦ ʡʦʛʦ ʫʥʠʢʥʫʪʠ, ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʪʘ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʜʽʶʪʴ ʫ ʮʴʦʤʫ ʩʝʢʪʦʨʽ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʅɼʊʄ. 

ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʚʢʣʶʯʘʻ, ʜʝ ʮʝ ʜʦʨʝʯʥʦ, ʨʽʚʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, 

ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʪʘ ʩʧʦʞʠʚʘʥʥʷ), ʷʢʠʭ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʠʭ 

ʤʝʪʦʜʽʚ, ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʮʠʤ ʤʦʥʽʪʦʨʠʥʛ, ʚʠʪʨʘʪʠ ʽ ʧʨʦʙʣʝʤʠ, ʘ ʪʘʢʦʞ 

ʤʽʞʩʝʨʝʜʦʚʠʱʥʽ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʮʠʤʠ ʤʝʪʦʜʘʤʠ. 

¶ ʋ ʨʦʟʜʽʣʽ X.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ çʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡè, ʚʠʟʥʘʯʝʥʠʭ ʫ 

ʩʪʘʪʪʽ 3 (14) ɼʠʨʝʢʪʠʚʠ. 

 
ʈʦʟʜʽʣ 7 ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʠʢʠʜʽʚ ʜʣʷ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʻ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʙʽʣʴʰ ʥʽʞ 

ʦʜʥʦʛʦ ʩʝʢʪʦʨʫ, ʪʦʙʪʦ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʫʪʠʣʽʟʘʮʽʾ ʢʠʩʣʦʪʠ ʪʘ ʩʢʠʜʠ ʫ ʚʦʜʫ 

ʟ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʝʨʝʨʦʙʣʷʶʪʴ ʩʪʽʯʥʽ ʚʦʜʠ, ʷʢʽ ʧʦʭʦʜʷʪʴ ʟ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʛʦ ʩʝʢʪʦʨʫ 

FMP. ɯʥʰʽ ʧʦʪʦʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʽʟ ʩʝʢʪʦʨʽʚ, ʱʦ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ FMP, ʪʝʞ ʤʦʞʫʪʴ 

ʦʙʨʦʙʣʷʪʠʩʷ ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ, ʘʣʝ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ 

ʧʦʭʦʜʠʪʴ ʚʽʜ ʧʨʦʮʝʩʽʚ FMP. ɼʘʥʽ ʧʨʦ ʩʢʠʜʠ ʫ ʚʦʜʫ ʟ ʫʩʪʘʥʦʚʦʢ, ʜʝ ʦʯʠʱʫʶʪʴʩʷ ʩʪʽʯʥʽ 

ʚʦʜʠ ʣʠʰʝ ʟ ʦʜʥʦʛʦ ʩʝʢʪʦʨʫ FMP, ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʘʭ ʟ 1 ʧʦ 6., ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ. 

 
ʈʦʟʜʽʣ 8 ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʛʘʣʴʥʽ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʩʠʩʪʝʤʠ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʚʠʢʠʜʽʚ ʪʘ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʤʫ ʩʝʢʪʦʨʽ ʫ FMP. ɺʽʥ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ ʤʝʪʦʜʠ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʥʝʤʦʞʣʠʚʦ ʡʦʛʦ ʫʥʠʢʥʫʪʠ, ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʫʩʪʘʥʦʚʦʢ ʫ 

ʮʴʦʤʫ ʩʝʢʪʦʨʽ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʅɼʊʄ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʚʢʣʶʯʘʻ, ʜʝ ʮʝ 

ʜʦʨʝʯʥʦ, ʨʽʚʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʪʘ ʩʧʦʞʠʚʘʥʥʷ), ʷʢʠʭ 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʠʭ ʤʝʪʦʜʽʚ, ʧʦʚ'ʷʟʘʥʦʛʦ ʽʟ ʮʠʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʠʪʨʘʪ 

ʽ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʦʞ ʤʽʞʩʝʨʝʜʦʚʠʱʥʠʭ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʮʠʤʠ ʤʝʪʦʜʘʤʠ. ʊʝʭʥʽʢʠ ʪʘ 

ʧʨʠʡʦʤʠ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʩʝʢʪʦʨʫ, ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʅɼʊʄ 

(ʪʦʙʪʦ ʪʽ ʤʝʪʦʜʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʪʽ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʘʤʝ ʚ ʦʜʥʦʤʫ 

ʩʝʢʪʦʨʽ), ʦʧʠʩʘʥʽ ʚ ʨʦʟʜʽʣʘʭ ʟ 1 ʧʦ 6. 

 
ʈʦʟʜʽʣ 9 ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʅɼʊʄ, ʷʢ ʚʠʟʥʘʯʝʥʦ ʫ ʩʪʘʪʪʽ 3 (12) ɼʠʨʝʢʪʠʚʠ, ʷʢ 

ʟʘʛʘʣʴʥʽ, ʪʘʢ ʽ ʩʝʢʪʦʨʘʣʴʥʽ. ʈʦʟʜʽʣ 10 ʚʠʩʚʽʪʣʶʻ ʢʽʥʮʝʚʽ ʟʘʫʚʘʞʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʤʘʡʙʫʪʥʴʦʾ ʨʦʙʦʪʠ. ɯ, ʥʘʨʝʰʪʽ, ʫ ʈʦʟʜʽʣʽ 11 ʥʘʚʝʜʝʥʦ ʢʽʣʴʢʘ ʜʦʜʘʪʢʽʚ, ʢʦʪʨʽ ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʫʶʪʴ ʧʝʨʝʣʽʢ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ, ʪʘ ʽʥʰʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʠʪʘʥʴ. 

 
 

ɼʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʅɼʊʄ 
 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʧʽʜʛʦʪʦʚʣʝʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʟʦʢʨʝʤʘ 

ʚʽʜ ʊʈɻ, ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 13 

ɼʠʨʝʢʪʠʚʠ. ɯʥʬʦʨʤʘʮʽʷ ʙʫʣʘ ʟʽʙʨʘʥʘ ʡ ʦʮʽʥʝʥʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʙʶʨʦ ʽʟ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʴ (EIPPCB) ʆʙ'ʻʜʥʘʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ ʧʨʠ 

ɭʚʨʦʧʝʡʩʴʢʽʡ ʂʦʤʽʩʽʾ, ʷʢʝ ʢʦʦʨʜʠʥʫʚʘʣʦ ʨʦʙʦʪʫ ʟ ʚʠʟʥʘʯʝʥʥʷ ʅɼʊʄ, ʢʝʨʫʶʯʠʩʴ 

ʧʨʠʥʮʠʧʘʤʠ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʥʝʡʪʨʘʣʴʥʦʩʪʽ. ɺʠʩʣʦʚʣʶʻʪʴʩʷ ʛʣʠʙʦʢʘ 

ʚʜʷʯʥʽʩʪʴ ʊʈɻ ʽ ʚʩʽʤ ʽʥʰʠʤ ʫʯʘʩʥʠʢʘʤ ʟʘ ʚʠʢʦʥʘʥʫ ʨʦʙʦʪʫ. 
 

ɺʠʩʥʦʚʢʠ ʱʦʜʦ ʅɼʊʄ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʮʠʢʣʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʢʣʶʯʘʻ ʪʘʢʽ 

ʝʪʘʧʠ: 

 

¶ ʚʠʷʚʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʩʝʢʪʦʨʽʚ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ; 

¶ ʚʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʦʩʥʦʚʥʠʤʠ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ; 



ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ iii  

 

 

¶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ 
ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʭ ʜʘʥʠʭ ʽ ʜʘʥʠʭ ɭʉ; 

 

¶ ʚʠʚʯʝʥʥʷ ʫʤʦʚ, ʷʢʽ ʜʦʧʦʤʦʛʣʠ ʜʦʩʷʛʪʠ ʮʠʭ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
ʚʢʣʶʯʘʶʯʠ ʚʠʪʨʘʪʠ, ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʡ ʦʩʥʦʚʥʽ ʤʦʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʅɼʊʄ), ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʥʠʤʠ 

ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ (ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ) ʪʘ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʟʛʘʜʘʥʦʛʦ ʩʝʢʪʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 3 (10) ʽ ɼʦʜʘʪʢʘ III ʜʦ 

ɼʠʨʝʢʪʠʚʠ. 

 

ɽʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʙʶʨʦ ʽʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʴ (EIPPCB) ʽ ʊʈɻ ʤʘʣʠ ʚʝʣʠʯʝʟʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʽʟ ʮʠʭ ʝʪʘʧʽʚ ʽ ʚʧʣʠʚʘʣʠ 

ʥʘ ʪʝ, ʚ ʷʢʦʤʫ ʢʽʥʮʝʚʦʤʫ ʚʠʛʣʷʜʽ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʥʬʦʨʤʘʮʽʷ. 
 

ʊʘʤ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ, ʨʘʟʦʤ ʟ ʦʧʠʩʘʤʠ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʨʦʟʜʽʣʘʭ ʊʝʭʥʽʢʠ ʪʘ 

ʧʨʠʡʦʤʠ, ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʅɼʊʄ, ʥʘʚʦʜʷʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʜʘʥʽ. ʎʽ ʜʘʥʽ 

ʜʘʶʪʴ ʧʨʠʙʣʠʟʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʝʣʠʯʠʥʫ ʚʠʪʨʘʪ ʽ ʚʠʛʽʜ. ʆʜʥʘʢ ʬʘʢʪʠʯʥʽ ʚʠʪʨʘʪʠ ʽ ʚʠʛʦʜʠ 

ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʟʛʣʷʥʫʪʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʦʮʽʥʝʥʦ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʜʘʥʠʭ ʱʦʜʦ ʚʠʪʨʘʪ, ʚʠʩʥʦʚʢʠ ʧʨʦ ʝʢʦʥʦʤʽʯʥʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʣʷʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʘʢʪʠʚʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 

 

ʇʝʨʝʛʣʷʜ ʜʦʚʽʜʢʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦ ʅɼʊʄ (BREF) 
 

ʅɼʊʄ ð ʮʝ ʜʠʥʘʤʽʯʥʘ ʢʦʥʮʝʧʮʽʷ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʧʝʨʝʛʣʷʜ ʜʦʚʽʜʢʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ 

(BREF) ʻ ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʨʦʮʝʩʦʤ. ʇʦʩʪʽʡʥʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʟʘʭʦʜʠ ʡ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʫʢʘ ʽ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʘ ʥʦʚʽ ʘʙʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʨʦʮʝʩʠ ʫʩʧʽʰʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʽʜʦʙʨʘʟʠʪʠ ʪʘʢʽ ʟʤʽʥʠ ʪʘ ʾʭʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʅɼʊʄ, ʮʝʡ ʜʦʢʫʤʝʥʪ ʙʫʜʝ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʛʣʷʜʘʪʠʩʴ ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʥʦʚʣʶʚʘʪʠʩʴ ʫ 

ʚʽʜʧʦʚʽʜʥʠʡ ʩʧʦʩʽʙ. 

 
 

ʂʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ 
 

ʋʩʽ ʟʘʫʚʘʞʝʥʥʷ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʩʣʽʜ ʥʘʧʨʘʚʣʷʪʠ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʙʶʨʦ ʽʟ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʴ (EIPPCB) ʚ ʆʙ'ʻʜʥʘʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ (JRC) ʟʘ ʘʜʨʝʩʦʶ: 
 

ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ (European Commission) 

ɼʠʨʝʢʪʦʨʘʪ ɺ JRC ð ɿʨʦʩʪʘʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʙʶʨʦ ʽʟ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʴ (EIPPCB) (JRC Directorate B ð Growth and Innovation 

European IPPC Bureau) 

ɽʜʽʬʽʩʽʦ ɽʢʩʧʦ (Edificio Expo) 

ʢ/ ɯʥʢʘ ɻʘʨʩʽʣʘʩʦ, 3 (c/ Inca Garcilaso, 3) 

E-41092 ʉʝʚʽʣʴʷ, ɯʩʧʘʥʽʷ. (E-41092 Seville, Spain)  

ʊʝʣʝʬʦʥ: +34 95 4488 284 

ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ: JRC-B5-EIPPCB@ec.europa.eu  

ʉʘʡʪ: http://eippcb.jrc.ec.europa.eu 
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iv ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ xxiii  

 

 

ʉʌɽʈɸ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʎʝʡ BREF ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʦʙʨʦʙʢʠ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʦʭʦʧʣʶʻ ʪʝʤʠ, ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ I ʜʦ 

ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ, ʘ ʩʘʤʝ: 

 

2.3 ʆʙʨʦʙʣʝʥʥʷ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ: 

(a) ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʪʘʥʽʚ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ, ʧʦʪʫʞʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 20 ʪʦʥʥ ʥʝʦʙʨʦʙʣʝʥʦʾ ʩʪʘʣʽ 

ʥʘ ʛʦʜʠʥʫ; 

(c) ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʠʭ ʥʘʧʣʘʚʥʠʭ ʤʝʪʘʣʝʚʠʭ ʧʦʢʨʠʪʪʽʚ ʽʟ ʚʠʪʨʘʪʦʶ ʤʘʪʝʨʽʘʣʽʚ ʧʦʥʘʜ 2 ʪʦʥʥʠ 

ʥʝʦʙʨʦʙʣʝʥʦʾ ʩʪʘʣʽ ʥʘ ʛʦʜʠʥʫ; ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʛʘʨʷʯʝ ʙʝʟʧʝʨʝʨʚʥʝ ʮʠʥʢʫʚʘʥʥʷ ʪʘ ʢʘʤʝʨʥʫ 

(ʧʦʨʮʽʡʥʫ) ʛʘʣʴʚʘʥʽʟʘʮʽʶ. 

2.6 ʇʦʚʝʨʭʥʝʚʝ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ ʘʙʦ ʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʽʚ, 

ʷʢʱʦ ʦʙôʻʤ ʚʘʥʥ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʧʝʨʝʚʠʱʫʻ 30 ʤ
3
, ʢʦʣʠ ʧʨʦʮʝʩ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʭʦʣʦʜʥʦʛʦ 

ʧʨʦʢʘʪʫ, ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ ʘʙʦ ʢʘʤʝʨʥʦʾ (ʧʦʨʮʽʡʥʦʾ) ʛʘʣʴʚʘʥʽʟʘʮʽʾ. 

6.11 ʅʝʟʘʣʝʞʥʦ ʧʨʦʚʝʜʝʥʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ ʥʝ ʧʦʢʨʠʚʘʻʪʴʩʷ ɼʠʨʝʢʪʠʚʦʶ ʈʘʜʠ ɭʉ ˉ 

91/271/ɭɽʉ, ʟʘ ʫʤʦʚʠ, ʱʦ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʭʦʧʣʝʥʠʭ ʮʠʤ BREF. 

 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʪʘʢʦʞ ʦʭʦʧʣʶʻ ʪʘʢʽ ʪʝʤʠ, ʷʢ: 

 

¶ ʍʦʣʦʜʥʠʡ ʧʨʦʢʘʪ ʪʘ ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ, ʷʢʱʦ ʚʦʥʠ ʥʘʧʨʷʤʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʛʘʨʷʯʠʤ ʧʨʦʢʘʪʦʤ 

ʪʘ/ʘʙʦ ʛʘʨʷʯʠʤ ʙʝʟʧʝʨʝʨʚʥʠʤ ʮʠʥʢʫʚʘʥʥʷʤ. 

¶ ɺʽʜʥʦʚʣʝʥʥʷ (ʫʪʠʣʽʟʘʮʽʷ) ʢʠʩʣʦʪʠ, ʷʢʱʦ ʚʦʥʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʦʭʦʧʣʝʥʠʭ ʮʠʤ 

BREF. 

¶ ʂʦʤʙʽʥʦʚʘʥʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʘ ʫʤʦʚʠ, ʱʦ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ 

ʚʦʜ ʥʝ ʦʭʦʧʣʶʻʪʴʩʷ ɼʠʨʝʢʪʠʚʦʶ ˉ 91/271/ɭɽʉ ʽ ʱʦ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, 

ʦʭʦʧʣʝʥʠʭ ʮʠʤ BREF. 

¶ ʇʨʦʮʝʩʠ ʛʦʨʽʥʥʷ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʦʭʦʧʣʝʥʠʤʠ ʮʠʤ BREF, ʟʘ 

ʫʤʦʚʠ, ʱʦ: 

1. ʛʘʟʦʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ ʤʘʪʝʨʽʘʣʦʤ (ʥʘʧʨʠʢʣʘʜ, 
ʧʨʷʤʝ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ ʧʨʷʤʝ ʚʠʩʫʰʫʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʰʠʭʪʠ)), ʘʙʦ 

2. ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʘ/ʘʙʦ ʢʦʥʚʝʢʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʤʦʥʦʣʽʪʥʫ ʩʪʽʥʢʫ (ʥʝʧʨʷʤʝ ʥʘʛʨʽʚʘʥʥʷ) 

- ʥʝʤʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʜʠʥʠ ʷʢ ʧʦʩʝʨʝʜʥʠʢʘ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʪʝʧʣʘ (ʮʝ ʚʢʣʶʯʘʻ 
ʥʘʛʨʽʚʘʥʥʷ ʛʘʣʴʚʘʥʽʟʘʮʽʡʥʦʛʦ (ʮʠʥʢʫʚʘʣʴʥʦʛʦ) ʢʦʪʣʘ), ʘʙʦ 

- ʛʘʟ (ʥʘʧʨʠʢʣʘʜ, H2) ʜʽʻ ʷʢ ʧʦʩʝʨʝʜʥʠʢ ʜʣʷ ʧʝʨʝʜʘʥʥʷ ʪʝʧʣʘ ʚ ʨʘʟʽ ʢʘʤʝʨʥʦʛʦ 
ʚʽʜʧʘʣʶʚʘʥʥʷ. 

 

ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʥʝ ʦʭʦʧʣʝʥʦ ʪʘʢʽ ʧʨʦʮʝʩʠ: 

 

¶ ʧʦʢʨʠʪʪʷ ʤʝʪʘʣʫ ʤʝʪʦʜʦʤ ʪʝʨʤʽʯʥʦʛʦ ʥʘʧʠʣʝʥʥʷ; 

¶ ʛʘʣʴʚʘʥʽʟʘʮʽʷ ʨʽʟʥʠʤʠ ʤʝʪʘʣʘʤʠ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʣʽʟʫ ʪʘ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʤʝʪʦʜʦʤ 
ʭʽʤʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ: ʮʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʩʚʽʪʣʝʥʽ ʫ BREF ʱʦʜʦ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ (STM). 

 

ɯʥʰʽ ʜʦʚʽʜʢʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʮʴʦʤʫ BREF, ʚʢʣʶʯʘʶʪʴ: 

 

¶ ɺʠʨʦʙʥʠʮʪʚʦ ʯʘʚʫʥʫ ʪʘ ʩʪʘʣʽ (IS); 

¶ ɺʝʣʠʢʽ ʩʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ (LCP); 

¶ ʇʦʚʝʨʭʥʝʚʝ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ (STM); 

¶ ʇʦʚʝʨʭʥʝʚʝ ʦʙʨʦʙʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (STS); 

¶ ʆʙʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ (WT); 

¶ ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʫ ʚʽʜ ʫʩʪʘʥʦʚʦʢ 

(ROM); 

¶ ɽʢʦʥʦʤʽʢʫ ʪʘ ʤʽʞʩʝʨʝʜʦʚʠʱʥʽ ʥʘʩʣʽʜʢʠ (ɽʉʄ); 

¶ ɺʠʢʠʜʠ ʚʽʜ ʟʙʝʨʽʛʘʥʥʷ (EFS); 

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ (ENF); 

¶ ʇʨʦʤʠʩʣʦʚʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ (ICS). 



ʈʦʟʜʽʣ 1 

24 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 

1 ɿɸɻɸʃʔʅɸ ɯʅʌʆʈʄɸʎɯʗ ʑʆɼʆ ʏʆʈʅʆɰ ʄɽʊɸʃʋʈɻɯɰ 

 

ɻʘʨʷʯʘ ʽ ʭʦʣʦʜʥʘ ʬʦʨʤʦʚʢʘ ʷʢ ʯʘʩʪʠʥʘ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʚʢʣʶʯʘʻ ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢʽ ʷʢ ʛʘʨʷʯʘ ʧʨʦʢʘʪʢʘ, ʭʦʣʦʜʥʘ ʧʨʦʢʘʪʢʘ ʪʘ ʚʦʣʦʯʽʥʥʷ ʩʪʘʣʽ. ʅʘ 

ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʷʭ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚʝʣʠʢʝ ʨʦʟʤʘʾʪʪʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

 

ʋ ʣʽʪʝʨʘʪʫʨʽ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʜʣʷ 

ʨʦʟʧʦʜʽʣʫ ʽ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʛʘʣʫʟʽ ʪʘ ʜʣʷ ʜʦʩʪʘʚʢʠ ʜʘʥʠʭ. ɼʝʷʢʽ ʟʚʽʪʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʱʦʜʦ 

ʧʨʦʮʝʩʫ ʬʦʨʤʦʚʢʠ: ʛʘʨʷʯʘ ð ʭʦʣʦʜʥʘ; ʘʙʦ ʱʦʜʦ ʬʦʨʤʠ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ: ʧʣʦʩʢʘ ð 

ʜʦʚʛʘ. 

 

ɯʥʰʽ (ʥʘʧʨʠʢʣʘʜ, NACE1) ʧʦʜʽʣʷʶʪʴ ʛʘʣʫʟʴ ʥʘ ʛʨʫʧʠ: ʚʠʨʦʙʥʠʮʪʚʦ ʯʘʚʫʥʫ ʪʘ ʩʪʘʣʽ 

(ʚʢʣʶʯʘʶʯʠ ʙʽʣʴʰʽʩʪʴ ʛʘʨʷʯʝ- ʪʘ ʭʦʣʦʜʥʦʢʘʪʘʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʩʤʫʛʠ ʽʟ ʙʝʟʧʝʨʝʨʚʥʠʤ 

ʧʦʢʨʠʪʪʷʤ), ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʪʘ çʽʥʰʝ ʧʝʨʰʝ ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʣʽè (ʭʦʣʦʜʥʝ 

ʚʦʣʦʯʽʥʥʷ, ʭʦʣʦʜʥʠʡ ʧʨʦʢʘʪ ʚʫʟʴʢʦʾ ʩʤʫʛʠ, ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ ʪʦʱʦ). 

 

ʉʢʣʘʩʪʠ ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʛʘʣʫʟʽ ʟʘʚʜʷʢʠ ʩʪʘʪʠʩʪʠʯʥʠʤ ʜʘʥʠʤ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʢʽʣʴʢʽʩʪʴ/ʨʦʟʤʽʨ ʫʩʪʘʥʦʚʦʢ/ʟʘʚʦʜʽʚ, ʨʦʟʧʦʜʽʣ ʪʦʱʦ) ʪʘ ʝʢʦʥʦʤʽʯʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʦ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʰʫ ʦʩʥʦʚʫ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʘʥʘʣʽʟʫ ʽ ʧʦ-ʨʽʟʥʦʤʫ ʨʦʟʜʽʣʷʶʪʴ ʛʘʣʫʟʴ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʦʨʽʚʥʷʥʥʷ 

ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ. 

 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʩʝʢʪʦʨʫ ʛʘʨʷʯʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʬʦʨʤʦʚʢʠ ʫ 

ʮʴʦʤʫ BREF, ʙʫʣʦ ʦʙʨʘʥʦ ʩʭʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘ ʚʠʨʦʙʘʤʠ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.1 

 

ʈʠʩ. 1.1. ɺʠʨʦʙʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʤʝʪʦʜʘʤʠ ʛʘʨʷʯʦʾ ʪʘ ʭʦʣʦʜʥʦʾ ʬʦʨʤʦʚʢʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʬʝʨʠ 

ʜʽʾ ʮʴʦʛʦ BREF 

 
 

 

1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ, ʂɼɭʉ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 25 

 

 

ɻʘʣʫʟʴ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʧʨʦʮʝʩʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʢʨʠʪʪʷ ʟ 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ ʮʠʥʢʫ, ʜʦ ʚʠʨʦʙʽʚ ʽʟ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

1.1. ʎʽ ʧʦʢʨʠʪʪʷ ʯʘʩʪʦ ʥʘʥʦʩʷʪʴʩʷ ʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ (ʯʘʩʪʦ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʧʨʦʜʫʢʮʽʾ ʟ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ), ʷʢ ʫ ʚʠʧʘʜʢʫ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʛʘʨʷʯʦʛʦ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʤʝʪʦʜʦʤ ʟʘʥʫʨʝʥʥʷ ʜʣʷ ʣʠʩʪʦʚʠʭ ʚʠʨʦʙʽʚ ʪʘ ʛʘʣʴʚʘʥʽʟʘʮʽʾ 

(ʮʠʥʢʫʚʘʥʥʷ) ʜʨʦʪʫ. ʇʨʦʜʫʢʮʽʷ ʟ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʽ ʩʪʘʣʝʚʽ ʜʝʪʘʣʽ ʪʘʢʦʞ 

ʦʮʠʥʢʦʚʫʶʪʴʩʷ ʫ ʢʘʤʝʨʥʠʭ (ʧʝʨʽʦʜʠʯʥʠʭ) ʧʨʦʮʝʩʘʭ (ʢʘʤʝʨʥʘ ʛʘʣʴʚʘʥʽʟʘʮʽʷ), ʟʘʟʚʠʯʘʡ ʮʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ ʦʧʝʨʘʮʽʷ ʟ ʩʫʙʧʽʜʨʷʜʫ, ʚ ʤʝʞʘʭ ʩʝʢʪʦʨʫ ʢʘʤʝʨʥʦʾ ʛʘʣʴʚʘʥʽʟʘʮʽʾ 

(ʮʠʥʢʫʚʘʥʥʷ). 
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26 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

2 ɻɸʈʗʏɸ ʇʈʆʂɸʊʂɸ 
 

2.1 ɿʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ 
 

2.1.1 ɻʘʨʷʯʝʢʘʪʘʥʽ ʧʣʦʩʢʽ ʚʠʨʦʙʠ 
 

ʋ ʪʘʙʣʠʮʽ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʘʥʽ ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʟʥʘʯʝʥʠʭ ʧʣʦʩʢʠʭ ʚʠʨʦʙʽʚ ʪʘ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʦʩʢʠʭ ʚʠʨʦʙʽʚ ʫ 2019 ʨʦʮʽ ʚ ɭʚʨʦʧʽ. ɼʘʥʽ ʥʘʚʝʜʝʥʦ 

ʱʦʜʦ ʥʘʩʪʫʧʥʠʭ ʛʘʨʷʯʝʢʘʪʘʥʠʭ ʧʣʦʩʢʠʭ ʚʠʨʦʙʽʚ: 
 

¶ ʐʠʨʦʢʽ ʧʣʦʩʢʽ ʚʠʨʦʙʠ: ʛʘʨʷʯʝʢʘʪʘʥʽ ʧʣʦʩʢʽ ʚʠʨʦʙʠ ʟ ʰʠʨʠʥʦʶ ʧʦʥʘʜ 150 ʤʤ ʜʦ 1 

250 ʤʤ ʚʢʣʶʯʥʦ ʪʘ ʪʦʚʱʠʥʦʶ, ʟʘʟʚʠʯʘʡ, ʧʦʥʘʜ 4 ʤʤ. ɰʭ ʟʘʚʞʜʠ ʧʦʩʪʘʯʘʶʪʴ 

ʩʢʣʘʜʝʥʠʤʠ ʦʜʠʥ ʥʘ ʦʜʥʡ̔ ʧʦ ʜʦʚʞʠʥʽ, ʪʦʙʪʦ ʥʝ ʟʤʦʪʫʶʪʴ. ʆʩʦʙʣʠʚʦʶ ʚʠʤʦʛʦʶ ʻ 

ʢʚʘʜʨʘʪʥʽ ʢʨʘʾ. ʐʠʨʦʢʽ ʧʣʦʩʢʽ ʚʠʨʦʙʠ ʧʨʦʢʘʪʫʶʪʴ ʽʟ ʯʦʪʠʨʴʦʭ ʩʪʦʨʽʥ (ʘʙʦ ʚ 

ʷʱʠʯʥʠʭ ʢʘʣʽʙʨʘʭ). 

¶ ɺʫʟʴʢʽ ʩʤʫʛʠ: ʛʘʨʷʯʝʢʘʪʘʥʽ ʩʤʫʛʠ ʟʘʟʚʠʯʘʡ ʜʦ 600 ʤʤ ʰʠʨʠʥʦʶ, ʷʢʽ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʦʩʪʘʥʥʴʦʛʦ ʧʨʦʭʦʜʫ ʟʤʦʪʫʶʪʴ ʫ ʢʦʪʫʰʢʠ. ʆʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʤʽʨʶʻʪʴʩʷ ʦʜʨʘʟʫ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʮʠʢʣʫ ʧʨʦʢʘʪʫ, ʪʦʙʪʦ ʜʦ ʟʨʽʟʘʥʥʷ ʢʨʦʤʢʠ ʘʙʦ ʚʠʧʨʷʤʣʝʥʥʷ. 

¶ ʐʠʨʦʢʽ ʩʤʫʛʠ: ʰʠʨʠʥʘ ʛʘʨʷʯʝʢʘʪʘʥʠʭ ʩʤʫʛ ʟʘʟʚʠʯʘʡ ʧʝʨʝʚʠʱʫʻ 600 ʤʤ. 

¶ ʊʦʚʩʪʦʣʠʩʪʦʚʠʡ ʧʨʦʢʘʪ (ʧʣʠʪʠ): ʪʦʚʩʪʦʣʠʩʪʦʚʠʡ ʧʨʦʢʘʪ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ 

ʪʦʚʩʪʦʣʠʩʪʦʚʠʭ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʘʭ, ʥʘʧʨʠʢʣʘʜ ʣʠʩʪ çʢʚʘʨʪʦè (ʚʠʛʦʪʦʚʣʝʥʠʡ ʥʘ 

ʯʦʪʠʨʠʚʘʣʢʦʚʦʤʫ ʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ). 

 

ʊʘʙʣʠʮʷ 2.1. ɺʠʨʦʙʥʠʮʪʚʦ ʧʣʦʩʢʠʭ ʚʠʨʦʙʽʚ ʫ ɭʚʨʦʧʽ ʫ 2019 ʨʦʮʽ 
 

 ʐʠʨʦʢʽ ʧʣʦʩʢʽ 

ʚʠʨʦʙʠ [ʪʠʩ. ʪ] 

ɺʫʟʴʢʽ ʩʤʫʛʠ 

[ʪʠʩ. ʪ] 

ʐʠʨʦʢʽ 

ʩʤʫʛʠ [ʪʠʩ. ʪ] 

ʊʦʚʩʪʦʣʠʩʪʦʚ

ʠʡ ʧʨʦʢʘʪ 

[ʪʠʩ. ʪ] 

ɺʩʴʦʛʦ ʧʣʦʩʢʠʭ 

HR ʚʠʨʦʙʽʚ 

[ʪʠʩ. ʪ] 

ɸʚʩʪʨʽʷ 0 0 4 593,2 678,7 5 271,9 

ɹʝʣʴʛʽʷ 0 11,4 8 540,5 425,2 8 990,8 

ɹʦʣʛʘʨʽʷ 0 0 0 242,1 242,1 

ʏʝʩʴʢʘ 

ʈʝʩʧʫʙʣ

ʽʢʘ 

41,2 0 440,5 397,6 879,4 

ɼʘʥʽʷ 0 0 0 548,5 548,4 

ʌʽʥʣʷʥʜʽʷ 0 0 1 649,3 400,3 2 049,6 

ʌʨʘʥʮʽʷ 0 0 9 065,7 677,1 9 759,5 

ʅʽʤʝʯʯʠʥʘ 81,8 949,6 18 903,0 2 695,2 22 656,2 

ɻʨʝʮʽʷ 0 0 0 0 0 

ʋʛʦʨʱʠʥʘ 0 0 1 528,2 0,2 1 528,4 

ɯʪʘʣʽʷ 167,2 0 8 874,7 1 934,6 11 005,5 

ʃʶʢʩʝʤʙʫʨʛ 0 0 0 0 0 

ʅʽʜʝʨʣʘʥʜʠ 0 0 6 111,8 0 6 129,2 

ʇʦʣʴʱʘ 0 0 2 590,6 164,8 2 755,5 

ʇʦʨʪʫʛʘʣʽʷ 0 0 0 0 0 

ʈʫʤʫʥʽʷ 0 0 1 332,2 660,0 1 992,2 

ʉʣʦʚʘʯʯʠʥʘ 0 0 3 413,0 0 3 412,9 

ʉʣʦʚʝʥʽʷ 0 0 106,9 237,7 344,6 

ɯʩʧʘʥʽʷ 0 0 3 887,6 463,5 4 391,0 

ʐʚʝʮʽʷ 0 0 2 541,1 583,1 3 124,2 

ʉʧʦʣʫʯʝʥʝ 
ʂʦʨʦʣʽʚʩʪʚʦ 

278,6 27,2 3 183,1 221,6 3 710,5 

ʋʩʴʦʛʦ 568,8 988,2 76 761,4 10 330,6 88 792,5 

ʇʨʠʤʽʪʢʘ: ɿʚʽʪʥʠʡ ʨʽʢ: 2019. 
ɼʞʝʨʝʣʦ: [1, EUROFER, 2021] 

 

 

 

ʉʝʨʝʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʦʩʢʠʭ HR ʚʠʨʦʙʽʚ, ʫ ʅʽʤʝʯʯʠʥʠ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ 

ʚʠʱʠʡ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʩʪʫʧʥʠʤʠ ʥʘʡʧʦʪʫʞʥʽʰʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 27 

 

 

(ɯʪʘʣʽʷ, ʌʨʘʥʮʽʷ, ɹʝʣʴʛʽʷ ʪʘ ʅʽʜʝʨʣʘʥʜʠ). ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʣʦʩʢʦʾ HR-ʧʨʦʜʫʢʮʽʾ ð 

ʮʝ ʰʠʨʦʢʽ ʩʤʫʛʠ. 

 

2.1.2 ɻʘʨʷʯʝʢʘʪʘʥʽ ʜʦʚʛʦʤʽʨʥʽ ʚʠʨʦʙʠ 
 

ʋ ʪʘʙʣʠʮʽ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʘʥʽ ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʟʥʘʯʝʥʠʭ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ ʪʘ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ ʫ 2019 ʨʦʮʽ ʚ ɭʚʨʦʧʽ. ɼʘʥʽ ʥʘʚʝʜʝʥʦ 

ʱʦʜʦ ʥʘʩʪʫʧʥʠʭ ʛʘʨʷʯʝʢʘʪʘʥʠʭ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ: 
 

¶ ʈʝʡʢʠ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʽ: ʚʢʣʶʯʘʶʪʴ ʚʘʞʢʽ ʪʘ ʣʝʛʢʽ ʟʘʣʽʟʥʠʯʥʽ, ʪʨʘʤʚʘʡʥʽ ʨʝʡʢʠ ʪʘ 

ʚʠʨʦʙʠ ʜʣʷ ʽʥʰʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʯʠ ʪʨʘʤʚʘʡʥʠʭ ʩʠʩʪʝʤ (ʥʘʧʨʠʢʣʘʜ, ʢʨʘʥʦʚʽ ʨʝʡʢʠ, 

ʧʝʨʝʢʣʘʜʥʽ ʨʝʡʢʠ, ʨʝʡʢʠ ʟ ʞʦʣʦʙʘʤʠ), ʘ ʪʘʢʦʞ ʛʘʨʷʯʝʢʘʪʘʥʽ ʢʦʤʧʣʝʢʪʫʶʯʽ 

(ʥʘʧʨʠʢʣʘʜ, ʰʧʘʣʠ, ʥʘʢʣʘʜʢʠ ʩʪʠʢʦʚʽ, ʦʧʦʨʥʽ ʧʣʠʪʠ). 

¶ ɸʨʤʘʪʫʨʥʠʡ ʧʨʦʢʘʪʥʠʡ ʧʨʦʢʘʪ (ʚʠʨʦʙʠ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ): ʧʨʦʢʘʪ ʽʟ 

ʢʨʫʛʣʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 6 ʜʦ 40 ʤʤ, ʧʝʨʝʚʘʞʥʦ ʟ ʨʝʙʨʠʩʪʦʶ ʧʦʚʝʨʭʥʝʶ. 

¶ ʉʦʨʪʦʚʠʡ (ʪʦʨʛʦʚʠʡ) ʧʨʦʢʘʪ: ʧʨʦʢʘʪ ʽʟ ʢʨʫʛʣʠʤʠ, ʢʚʘʜʨʘʪʥʠʤʠ, ʧʨʷʤʦʢʫʪʥʠʤʠ, 

ʰʝʩʪʠʢʫʪʥʠʤʠ, ʚʦʩʴʤʠʢʫʪʥʠʤʠ, L-ʧʦʜʽʙʥʠʤʠ, [-ʧʦʜʽʙʥʠʤʠ, I-ʧʦʜʽʙʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ 

ʤʝʥʰʝ 1 600 ʤʤ
2
. 

¶ ɺʘʞʢʽ (ʚʝʣʠʢʦʨʦʟʤʽʨʥʽ) ʩʝʢʮʽʾ: ʚʝʩʴ ʘʩʦʨʪʠʤʝʥʪ ʙʘʣʦʢ ʪʘ ʧʨʦʬʽʣʽʚ ʰʧʫʥʪʦʚʠʭ 

ʧʘʣʴ. 

¶ ʂʘʪʘʥʢʘ: ʛʘʨʷʯʝʢʘʪʘʥʽ ʚʠʨʦʙʠ, ʱʦ ʤʘʶʪʴ ʢʨʫʛʣʽ ʧʝʨʝʨʽʟʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 5 ʤʤ ʜʦ 14 

ʤʤ. 
 

ʊʘʙʣʠʮʷ 2.2. ɺʠʨʦʙʥʠʮʪʚʦ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ ʫ ɭʚʨʦʧʽ ʫ 2019 ʨʦʮʽ 
 

 ʈʝʡʢʠ ʪʘ 

ʢʦʤʧʣʝʢʪʫʶʯʽ 

[ʪʠʩ. ʪ] 

ɸʨʤʘʪʫʨʥʠʡ 

ʧʨʦʢʘʪ [ʪʠʩ. ʪ] 

ɼʨʽʙʥʦ-

ʩʦʨʪʦʚʠʡ 

(ʪʦʨʛʦʚʠʡ) 

ʧʨʦʢʘʪ) 

[ʪʠʩ. ʪ] 

ɺʘʞʢʽ 

(ʚʝʣʠʢʦ-

ʨʦʟʤʽʨʥʽ) 

ʩʝʢʮʽʾ  

[ʪʠʩ. ʪ] 

ɼʨʽʪ 

ʢʨʫʯʝʥʠʡ, 

ʪʨʦʩʠ, ʰʥʫʨʠ 

[ʪʠʩ. ʪ] 

ɺʩʴʦʛʦ 

ʜʦʚʛʦʤʽʨʥʠʭ 

HR ʚʠʨʦʙʽʚ 

[ʪʠʩ. ʪ] 

ɸʚʩʪʨʽʷ 536,3 250,0 189,7 11,5 494,5 1 482,1 

ɹʝʣʴʛʽʷ 0 0 0 0 557,2 557,2 

ɹʦʣʛʘʨʽʷ 0 686,0 0 0 0 686,0 

ʏʝʩʴʢʘ 

ʈʝʩʧʫʙʣ

ʽʢʘ 

268,0 154,4 680,0 166,3 1 506,6 2 897,3 

ɼʘʥʽʷ 0 0 131,4 0 0 131,4 

ʌʽʥʣʷʥʜʽʷ 0 0 168,3 0 0 168,3 

ʌʨʘʥʮʽʷ 288,3 743,2 958,6 0 1 677,6 3 667,8 

ʅʽʤʝʯʯʠʥʘ 5,3 1 798,4 2 430,7 1 771,2 5 610,8 11 622,7 

ɻʨʝʮʽʷ 0 981,6 0 0 309,9 1 291,5 

ʋʛʦʨʱʠʥʘ 0 332,8 0 0 0 332,8 

ɯʪʘʣʽʷ 182,7 3 015,5 3 432,7 695,9 5 001,8 12 328,8 

ʃʶʢʩʝʤʙʫʨʛ 49,8 0 68,0 1 427,2 0 2 020,6 

ʅʽʜʝʨʣʘʥʜʠ 0 0 0 0 127,8 127,8 

ʇʦʣʴʱʘ 318,5 1 815,0 668,2 1 168,8 1 066,1 5 174,0 

ʇʦʨʪʫʛʘʣʽʷ 0 996,1 0 0 785,6 1 781,7 

ʈʫʤʫʥʽʷ 0 142,8 61,4 110,3 39,5 354,1 

ʉʣʦʚʘʯʯʠʥʘ 0 0 0 0 0 0 

ʉʣʦʚʝʥʽʷ 0 0 179,6 0 0 179,6 

ɯʩʧʘʥʽʷ 272,2 1 510,2 1 401,0 2 661,2 2 937,0 8 781,6 

ʐʚʝʮʽʷ 0 0 463,0 0 33,3 496,3 

ʉʧʦʣʫʯʝʥʝ 
ʂʦʨʦʣʽʚʩʪʚʦ 

172,0 342,0 693,7 801,6 775,5 2 785,1 

ɯʥʰʽ 

ʥʘʮʽʦʥʘʣʴʥʽ 

ʚʠʨʦʙʥʠʢʠ 

 

0 
 

0 
 

40,2 
 

5,4 
 

0 
 

45,6 

ʋʩʴʦʛʦ 2 093,1 12 768,3 11 566,5 8 819,4 20 923,7 56 912,3 

ʇʨʠʤʽʪʢʘ: ɿʚʽʪʥʠʡ ʨʽʢ: 2019. 
ɼʞʝʨʝʣʦ: [1, EUROFER, 2021] 
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ɼʚʽ ʦʩʥʦʚʥʽ ʢʨʘʾʥʠ-ʚʠʨʦʙʥʠʢʠ ð ɯʪʘʣʽʷ ʪʘ ʅʽʤʝʯʯʠʥʘ, ʟʘ ʥʠʤʠ ʡʜʫʪʴ ɯʩʧʘʥʽʷ ʪʘ ʇʦʣʴʱʘ. 

ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʩʝʢʪʦʨʫ ʜʦʚʛʦʤʽʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʫ ʪʦʥʥʘʞʥʦʤʫ ʚʠʛʣʷʜʽ ʩʪʘʥʦʚʠʪʴ 

ʚʠʨʦʙʥʠʮʪʚʦ ʜʨʦʪʫ, ʥʘ ʷʢʝ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ ʪʨʝʪʠʥʠ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʦʪʽʤ ʡʜʫʪʴ ʘʨʤʘʪʫʨʥʠʡ ʪʘ ʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʩʢʣʘʜʘʻ ʤʘʡʞʝ ʦʜʥʫ ʧ'ʷʪʫ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

 

 

2.1.3 ʇʦʪʫʞʥʽʩʪʴ ʩʪʘʥʽʚ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʚ ɭʚʨʦʧʽ 
 

ʋ 2021 ʨʦʮʽ, ʚ ɭʉ-27 ʪʘ ʉʧʦʣʫʯʝʥʦʤʫ ʂʦʨʦʣʽʚʩʪʚʽ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʪʘ ʇʽʚʥʽʯʥʦʾ ɯʨʣʘʥʜʽʾ, 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʣʦ 302 ʩʪʘʥʠ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ (ʚʢʣʶʯʘʶʯʠ ʩʪʘʥʠ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʜʣʷ 

ʧʣʦʩʢʠʭ ʪʘ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ). ɿʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʩʪʘʥʽʚ ʪʘ ʾʭʥʶ ʥʦʤʽʥʘʣʴʥʫ 

ʧʦʪʫʞʥʽʩʪʴ (ʚʠʨʘʞʝʥʫ ʚ ʪ/ʛʦʜ.) ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.3. 
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ʊʘʙʣʠʮʷ 2.3. ʂʽʣʴʢʽʩʪʴ  ̔ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ (ʚʠʨʘʞʝʥʘ ʚ ʪ/ʛʦʜ.) ʩʪʘʥʽʚ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, ʱʦ ʧʨʘʮʶʚʘʣʠ ʚ ɭʉ-27 ʪʘ ʉʧʦʣʫʯʝʥʦʤʫ ʂʦʨʦʣʽʚʩʪʚʽ ʫ 2021 ʨʦʮʽ 
 

 
ɼʽʘʧʘʟʦʥ ʥʦʤʽʥʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ (ʪ/ʛʦʜ.) 

ʊʠʧ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʋʩʴʦʛʦ 0-19 20-39 40-59 60-79 80-99 100-119 120-149 150-199 200-299 300-399 400-499 >500 

ɹʣʶʤʽʥʛ / ʩʣʷʙʽʥʛ 
ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 
563 65 34 87 63 0 108 0 0 205 0 0 0 

ɹʣʶʤʽʥʛ / ʩʣʷʙʽʥʛ ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 11 5 1 2 1 0 1 0 0 1 0 0 0 

ʂʨʫʧʥʦ-ʟʘʛʦʪʽʚʝʣʴʥʠʡ 

ʩʪʘʥ 

ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 
723 154 107 199 80 183 0 0 0 0 0 0 0 

ʂʨʫʧʥʦ-ʟʘʛʦʪʽʚʝʣʴʥʠʡ 

ʩʪʘʥ 

ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 23 13 3 4 1 2 0 0 0 0 0 0 0 

ʂʨʫʧʥʦʩʦʨʪʦʚʠʡ ʩʪʘʥ 
ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 
1 027 25 135 188 131 186 225 137 0 0 0 0 0 

ʂʨʫʧʥʦʩʦʨʪʦʚʠʡ ʩʪʘʥ ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 17 2 4 4 2 2 2 1 0 0 0 0 0 

ʉʝʨʝʜʥʴʦʩʦʨʪʦʚʠʡ ʩʪʘʥ 
ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 
1 275 58 152 217 200 537 112 0 0 0 0 0 0 

ʉʝʨʝʜʥʴʦʩʦʨʪʦʚʠʡ ʩʪʘʥ ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 24 5 5 4 3 6 1 0 0 0 0 0 0 

ɼʨʽʙʥʦʩʦʨʪʥʧʠʡ ʩʪʘʥ 
ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 
ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 

4 725 358 810 1204 1082 712 410 148 0 0 0 0 0 

ɼʨʽʙʥʦʩʦʨʪʥʠʡ ʩʪʘʥ ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 122 47 24 23 15 8 4 1 0 0 0 0 0 

ɼʨʦʪʦʚʠʡ ʧʨʦʢʘʪʥʠʡ 

ʩʪʘʥ 

ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 
2 195 10 134 253 630 354 333 137 342 0 0 0 0 

ɼʨʦʪʦʚʠʡ ʧʨʦʢʘʪʥʠʡ 

ʩʪʘʥ 

ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 31 2 5 5 9 4 3 1 2 0 0 0 0 

ʉʤʫʛʦʚʠʡ ʩʪʘʥ ʛʘʨʷʯʦʛʦ 

ʧʨʦʢʘʪʫ 

ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 
11 949 32 0 105 0 0 428 422 702 1 153 2 158 2 348 4 600 

ʉʤʫʛʦʚʠʡ ʩʪʘʥ ʛʘʨʷʯʦʛʦ 

ʧʨʦʢʘʪʫ 

ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 39 2 0 2 0 0 4 3 4 5 6 5 8 

ʊʦʚʩʪʦʣʠʩʪʦʚʠʡ ʩʪʘʥ 
ʂʦʤʙʽʥʦʚʘʥʘ ʥʦʤʽʥʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ (ʪ/ʛʦʜ.) 
2 077 83 137 194 572 349 103 137 502 0 0 0 0 

ʊʦʚʩʪʦʣʠʩʪʦʚʠʡ ʩʪʘʥ ʂʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ 35 9 5 4 8 4 1 1 3 0 0 0 0 

ɼʞʝʨʝʣʦ: [1, EUROFER, 2021] 
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2.1.4 ɻʘʨʷʯʝʢʘʪʘʥʽ ʪʨʫʙʠ 
 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʻʚʨʦʧʝʡʩʴʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʱʦʨʽʯʥʦ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʥʠʮʪʚʦ 12,2 ʤʣʥ ʪʦʥʥ ʽ ʤʘʻ ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʦʙʦʨʦʪ 12 ʤʣʨʜ ʻʚʨʦ. 

ɭʚʨʦʧʝʡʩʴʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʻ ʧʦʚʥʦʮʽʥʥʦʶ ʯʘʩʪʠʥʦʶ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʛʘʣʫʟʽ 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʣʠʟʴʢʦ 10 % ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʨʦʙʣʝʥʦʾ ʩʪʘʣʽ ʚ ɭʉ. 
 

ʋ 2019 ʨʦʮʽ ʻʚʨʦʧʝʡʩʴʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʜʣʷ ɭʉ-27 ʥʘʣʽʯʫʚʘʣʘ 150 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ 17 ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ɭʉ, ʥʘ ʷʢʠʭ ʧʨʘʮʶʻ ʙʣʠʟʴʢʦ 55 000 ʰʪʘʪʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ. 
 

ʋ ʪʘʙʣʠʮʽ 2.4 ʥʘʚʝʜʝʥʦ ʧʽʜʩʫʤʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʟʘ ʧʝʨʽʦʜ 

2019-2020 ʨʦʢʽʚ. ʏʘʩʪʢʘ ɭʉ ʫ ʩʚʽʪʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʩʪʘʥʦʚʠʪʴ 7 %, ʪʦʜʽ ʷʢ 

ʥʘ ʂʠʪʘʡ ʧʨʠʧʘʜʘʣʦ ʧʦʥʘʜ 50 % ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

 
ʊʘʙʣʠʮʷ 2.4. ɻʣʦʙʘʣʴʥʠʡ ʨʠʥʦʢ ʩʪʘʣʝʚʠʭ ʪʨʫʙ (2019-2020 ʨʦʢʠ) 

 

 ʋʩʴʦʛʦ [ʤʣʥ ʪ] ɹʝʟʰʦʚʥʽ  

[ʤʣʥ ʪ] 

ʄʘʣʦʛʘʙʘʨʠʪʥʽ 

ʟʚʘʨʥʽ ʽʟ 

ʟʦʚʥʽʰʥʽʤ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 

406,4 ʤʤ ʚʢʣʶʯʥʦ  

[ʤʣʥ ʪ] 

ɺʝʣʠʢʦʛʘʙʘʨʠʪʥʽ 

ʟʚʘʨʥʽ ʽʟ 

ʟʦʚʥʽʰʥʽʤ 

ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 

406,4 ʤʤ [ʤʣʥ ʪ] 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʝʚʠʭ 

ʪʨʫʙ ʫ ʩʚʽʪʽ 
172 43 107 22 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʝʚʠʭ 

ʪʨʫʙ ʫ ɭʉ-27 
12,2 3,6 7,7 0,9 

ʉʧʦʞʠʚʘʥʥʷ ʩʪʘʣʝʚʠʭ 

ʪʨʫʙ ʫ ɭʉ-27 
11,7 2,4 8,4 0,9 

ɽʢʩʧʦʨʪ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʫ 

ɭʉ-27 

3,1 1,7 0,9 0,5 

ɯʤʧʦʨʪ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʫ 

ɭʉ-27 

2,6 0,5 1,6 0,5 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʝʚʠʭ 

ʪʨʫʙ ʫ ʩʚʽʪʽ 

1 875 ʅ/ɼ ʅ/ɼ ʅ/ɼ 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʝʚʠʭ 

ʪʨʫʙ ʫ ʩʚʽʪʽ 

150 ʅ/ɼ ʅ/ɼ ʅ/ɼ 

ʅ/ɼ ð ʥʝʤʘʻ ʜʘʥʠʭ. 
ɼʞʝʨʝʣʦ: [2, EUROFER, 2021] 

 

ʉʪʘʣʝʚʽ ʪʨʫʙʠ ʦʭʦʧʣʶʶʪʴ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ʪʦʚʘʨʽʚ, ʷʢʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟ ʧʦʛʣʷʜʫ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʩʠʨʦʚʠʥʠ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʠʤʦʛ. ʎʽ ʢʘʪʝʛʦʨʽʾ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ: 

 

¶ ʙʝʟʰʦʚʥʽ ʪʨʫʙʠ; 

¶ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʽ ʟʚʘʨʥʽ ʩʪʘʣʝʚʽ ʪʨʫʙʠ ʟ ʢʨʫʛʣʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ ʪʘ ʟʦʚʥʽʰʥʽʤ 
ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 406,4 ʤʤ; 

¶ ʤʘʣʦʛʘʙʘʨʠʪʥʽ ʟʚʘʨʥʽ ʩʪʘʣʝʚʽ ʪʨʫʙʠ ʟ ʢʨʫʛʣʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ ʪʘ ʟʦʚʥʽʰʥʽʤ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 406,4 ʤʤ (ʚʢʣʶʯʥʦ) ʨʘʟʦʤ ʟʽ ʟʚʘʨʥʠʤʠ ʩʪʘʣʝʚʠʤʠ ʪʨʫʙʘʤʠ ʟ 

ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ, ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʢʨʫʛʣʦʛʦ, ʙʫʜʴ-ʷʢʦʛʦ ʜʽʘʤʝʪʨʘ. 
 

ʇʨʦʮʝʩ ʙʝʟʰʦʚʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʫʙ ð ʮʝ ʟʘʟʚʠʯʘʡ ʧʨʦʮʝʩ ʛʘʨʷʯʦʛʦ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʟʽ 

ʩʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʦʢ. ɹʝʟʰʦʚʥʽ ʪʨʫʙʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʚ ʛʘʨʷʯʦʤʫ ʧʨʦʮʝʩʽ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙʨʦʙʣʝʥʽ ʜʦʜʘʪʢʦʚʦ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʚʦʣʦʯʽʥʥʷ. ʇʨʦʮʝʩ ʟʚʘʨʶʚʘʥʥʷ ð ʮʝ ʟʘʟʚʠʯʘʡ 

ʧʨʦʮʝʩ ʭʦʣʦʜʥʦʾ ʬʦʨʤʦʚʢʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʰʝʩʪʠ ʫʩʪʘʥʦʚʦʢ ʫ ɭʉ-27) ʟʽ ʩʪʘʣʝʚʦʛʦ ʧʣʦʩʢʦʛʦ 

ʚʠʨʦʙʫ, ʧʣʘʩʪʠʥʠ, ʨʫʣʦʥʫ ʘʙʦ ʩʤʫʛʠ. 
 

ɻʘʣʫʟʴ ʙʝʟʰʦʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʥʘ ʙʝʟʰʦʚʥʠʭ ʛʘʨʷʯʝʢʘʪʘʥʠʭ 

ʪʨʫʙʘʭ. ʋ ʮʴʦʤʫ ʩʝʢʪʦʨʽ ʻ 30 ʫʩʪʘʥʦʚʦʢ ʫ 10 ʢʨʘʾʥʘʭ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 15 ʛʨʫʧ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʦʣʦʜʥʦʛʦ ʚʦʣʦʯʽʥʥʷ, ʘ 

ʪʘʢʦʞ ʟʚʘʨʥʠʭ ʪʨʫʙ ʤʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʨʦʟʧʦʨʦʰʝʥʽʩʪʴ ʽʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʚʝʣʠʢʠʭ 

ʥʝʟʘʣʝʞʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 31 

 

 

 

ɹʣʠʟʴʢʦ 30 % ʚʠʨʦʙʣʝʥʠʭ ʪʨʫʙ ð ʮʝ ʙʝʟʰʦʚʥʽ ʪʨʫʙʠ, ʘ ʟ ʨʝʰʪʠ 70 % ʟʚʘʨʥʠʭ ʪʨʫʙ 

ʙʣʠʟʴʢʦ 7 % ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʜʽʘʤʝʪʨ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʩʝʢʪʦʨʫ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʩʢʣʘʜʘʶʪʴ 

ʪʨʫʙʠ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʫ, ʾʭ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ 63 %. ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʧʦʩʪʘʯʘʻ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʛʘʣʫʟʝʡ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʢʽʥʮʝʚʠʤʠ 

ʩʧʦʞʠʚʘʯʘʤʠ: 

¶ ɽʥʝʨʛʝʪʠʢʘ, ʚʠʜʦʙʫʪʦʢ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʪʘ ʤʘʩʪʠʣ; 

¶ ɹʫʜʽʚʥʠʮʪʚʦ; 

¶ ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ; 

¶ ʊʨʘʥʩʧʦʨʪ, ʚʢʣʶʯʘʶʯʠ ʘʚʪʦʤʦʙʽʣʴʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 

¶ ʉʧʦʞʠʚʯʽ ʪʦʚʘʨʠ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʘʣʝʚʽ ʤʝʙʣʽ, ʚʝʣʦʩʠʧʝʜʠ, ʨʘʜʽʘʪʦʨʠ, ʽʛʨʘʰʢʠ. 

 

ʋ ʪʘʙʣʠʮʽ 2.5 ʧʦʢʘʟʘʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʜʣʷ ʦʢʨʝʤʠʭ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ ʫ 2019 

ʨʦʮʽ. 

 
ʊʘʙʣʠʮʷ 2.5. ɺʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʫ 2019 ʨʦʮʽ 

 

 
ʂʨʘʾʥʘ 

ɹʝʟʰʦʚʥʽ 

ʪʨʫʙʠ [ʪʠʩ. ʪ] 

ɿʚʘʨʥʽ ʪʨʫʙʠ 

[ʪʠʩ. ʪ] 

ʋʩʴʦʛʦ ʪʨʫʙ 

[ʪʠʩ. ʪ] 

ɸʚʩʪʨʽʷ 427 219 645 

ɹʝʣʴʛʽʷ 0 0 0 

ɹʦʣʛʘʨʽʷ 0 153 153 

ʍʦʨʚʘʪʽʷ 0 0 0 

ʂʽʧʨ 0 0 0 

ʏʝʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ 259 247 506 

ɼʘʥʽʷ 0 0 0 

ɽʩʪʦʥʽʷ 0 0 0 

ʌʽʥʣʷʥʜʽʷ 0 294 294 

ʌʨʘʥʮʽʷ 274 214 488 

ʅʽʤʝʯʯʠʥʘ 1 112 1 221 2 333 

ɻʨʝʮʽʷ 0 448 448 

ʋʛʦʨʱʠʥʘ 0 69 69 

ɯʨʣʘʥʜʽʷ 0 0 0 

ɯʪʘʣʽʷ 564 3 478 4 042 

ʃʘʪʚʽʡʩʴʢʘ 

ʈʝʩʧʫʙʣʽʢʘ 

0 16 16 

ʃʠʪʦʚʩʴʢʘ 

ʈʝʩʧʫʙʣʽʢʘ 

0 0 0 

ʄʘʣʴʪʘ 0 0 0 

ʅʽʜʝʨʣʘʥʜʠ 0 249 249 

ʇʦʣʴʱʘ 105 649 754 

ʇʦʨʪʫʛʘʣʽʷ 0 0 0 

ʈʫʤʫʥʽʷ 423 134 557 

ʉʣʦʚʘʮʴʢʘ 

ʈʝʩʧʫʙʣʽʢʘ 

178 55 233 

ʉʣʦʚʝʥʽʷ 0 0 0 

ɯʩʧʘʥʽʷ 195 1 095 1 290 

ʐʚʝʮʽʷ 81 15 95 

ɼʞʝʨʝʣʦ: [2, EUROFER, 2021] 
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32 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

2.2 ʇʨʦʮʝʩʠ ʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʛʘʨʷʯʽʡ ʧʨʦʢʘʪʮ̔ 

2.2.1 ʆʛʣʷʜ ʧʨʦʮʝʩʫ 
 

ʇʽʜ ʯʘʩ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʨʦʟʤʽʨ, ʬʦʨʤʘ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʚʠʭ ʩʣʷʙʽʚ, 

ʙʣʶʤʽʚ, ʟʘʛʦʪʦʚʦʢ ʘʙʦ ʟʣʠʚʢʽʚ ʟʤʽʥʶʶʪʴʩʷ ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʩʪʠʩʢʘʥʥʷ ʛʘʨʷʯʦʛʦ 

ʤʝʪʘʣʫ (ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1 050 ÁC ʜʦ 1 300 ÁC) ʤʽʞ ʚʘʣʢʘʤʠ ʟ ʝʣʝʢʪʨʠʯʥʠʤ 

ʧʨʠʚʦʜʦʤ. ʊʠʧ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʬʦʨʤʦʶ ʪʘ 

ʧʨʦʬʽʣʝʤ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʨʰʨʫʪʫ ʧʨʦʮʝʩʫ ʪʘ ʚʽʜ ʚʠʨʦʙʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ. 

 

ʃʠʪʽ ʟʣʠʚʢʠ (ʟʣʠʪʢʠ), ʧʝʨʝʚʘʞʥʦ ʽʟ ʢʚʘʜʨʘʪʥʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʣʷʙʽʚ ʽ ʙʣʶʤʽʚ ʫ ʩʣʷʙʽʥʛʘʭ/ʙʣʶʤʽʥʛʘʭ (ʙʣʫʤʽʥʛʘʭ). 

ʉʣʷʙʠ ʪʘ ʙʣʶʤʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ ʥʘ ʪʦʚʩʪʦʣʠʩʪʦʚʽ ʘʙʦ ʩʤʫʛʦʚʽ ʚʠʨʦʙʠ ʥʘ 

ʽʥʰʠʭ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʣʠʪʢʽʚ ʪʘ ʩʣʷʙʽʚ/ʙʣʶʤʽʚ ʟʤʝʥʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʙʝʟʧʝʨʝʨʚʥʝ ʣʠʪʪʷ ʟʨʦʙʠʣʦ ʮʝʡ ʢʨʦʢ ʟʘʩʪʘʨʽʣʠʤ. ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ, 

ʧʦʥʘʜ 98 % ʚʠʨʦʙʣʝʥʦʾ ʚ ɭʚʨʦʧʽ ʩʪʘʣʽ ʙʝʟʧʝʨʝʨʚʥʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʣʠʚʘʶʪʴ ʫ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʪʘʢʽ ʷʢ ʩʣʷʙʠ, ʙʣʶʤʠ ʘʙʦ ʟʘʛʦʪʦʚʢʠ [3, EUROFER, 2020]. ʃʠʰʝ ʥʝʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʚʽʜʣʠʚʘʻʪʴʩʷ ʚ ʦʢʨʝʤʽ ʚʠʣʠʚʥʠʮʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʣʠʪʢʽʚ ʜʣʷ ʜʝʷʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʠʨʦʙʽʚ (ʥʘʧʨʠʢʣʘʜ, ʪʦʚʩʪʦʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʫ). 

 

ʉʣʷʙʠ (ʰʠʨʠʥʦʶ 400ï2 500 ʤʤ ʽ ʪʦʚʱʠʥʦʶ 40ï500 ʤʤ) ð ʮʝ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, 

ʩʫʮʽʣʴʥʦʣʠʪʽ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʧʨʦʢʘʪʫ ʧʣʦʩʢʠʭ ʚʠʨʦʙʽʚ. ɺʦʥʠ ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴ ʪʦʥʢʽ 

ʩʣʷʙʠ (ʰʠʨʠʥʦʶ ʚʽʜ 840 ʤʤ ʜʦ 1 560 ʤʤ ʪʘ ʪʦʚʱʠʥʦʶ ʚʽʜ 50 ʤʤ ʜʦ 60 ʤʤ). 

 

ɿʘʛʦʪʦʚʢʠ (ʢʚʘʜʨʘʪʥʦʾ ʘʙʦ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ʟ ʧʦʧʝʨʝʯʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ʚʽʜ 2 500 ʤʤ
2
 

ʜʦ 14 400 ʤʤ
2
 (50 ʤʤ x 50 ʤʤ ʜʦ 120 ʤʤ x 120 ʤʤ)) ʽ ʙʣʶʤʠ (ʢʚʘʜʨʘʪʥʦʾ ʘʙʦ ʧʨʷʤʦʢʫʪʥʦʾ 

ʬʦʨʤʠ ʟ ʧʦʧʝʨʝʯʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ʚʽʜ 14 000 ʤʤ
2
 ʜʦ ʙʣʠʟʴʢʦ 100 000 ʤʤ

2
 (120 ʤʤ ʭ 120 ʤʤ 

ʜʦ 250 ʤʤ ʭ 400 ʤʤ)) ð ʮʝ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʙʝʟʧʝʨʝʨʚʥʠʤ ʣʠʪʪʷʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʢʘʪʫ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ. 

 

ɹʘʣʢʦʚʽ ʟʘʛʦʪʦʚʢʠ (ʟ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 170 ʤʤ ʭ 240 ʤʤ ʜʦ 500 ʤ ʭ 1120 ʤʤ) 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ ʣʠʪʪʷʤ ʙʣʠʟʴʢʦ ʜʦ ʟʘʜʘʥʦʾ ʬʦʨʤʠ. ɹʘʣʢʦʚʽ (ʙʘʣʦʯʥʽ) 

ʟʘʛʦʪʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʢʘʪʫ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ. [4, EUROFER, 1998] 
 

ʉʪʘʥʠ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʟʘʟʚʠʯʘʡ ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʘʢʽ ʝʪʘʧʠ ʧʨʦʮʝʩʫ: 

 

¶ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʚʭʽʜʥʦʶ ʩʠʨʦʚʠʥʦʶ; 

¶ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ (ʜʝʬʦʨʤʫʶʯʝ ʨʽʟʘʥʥʷ, ʪʦʙʪʦ ʟʘʢʨʠʪʝ ʚʦʛʥʝʚʝ ʟʘʯʠʱʝʥʥʷ, 

ʰʣʽʬʫʚʘʥʥʷ) ʪʘ ʦʙʨʦʙʣʝʥʥʷ (ʨʦʟʨʽʟʘʥʥʷ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ) ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ; 

¶ ʧʦʚʪʦʨʥʝ ʥʘʛʨʽʚʘʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʢʘʪʫ; 

¶ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ; 

¶ ʧʨʦʢʘʪ (ʯʦʨʥʦʚʘ ʦʙʨʦʙʢʘ, ʚʢʣʶʯʘʶʯʠ ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ, ʧʨʦʢʘʪʫ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ 

ʨʦʟʤʽʨʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ); 

¶ ʦʭʦʣʦʜʞʝʥʥʷ; 

¶ ʥʘʤʦʪʫʚʘʥʥʷ (ʫ ʚʠʧʘʜʢʫ ʩʤʫʛʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ); 

¶ ʯʠʩʪʦʚʘ ʦʙʨʦʙʢʘ (ʟʨʽʟʘʥʥʷ ʢʨʦʤʢʠ, ʧʦʟʜʦʚʞʥʻ ʨʽʟʘʥʥʷ, ʨʦʟʨʽʟʘʥʥʷ). 

 

ʇʨʦʜʫʢʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, ʷʢ ʧʨʘʚʠʣʦ, ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʬʦʨʤʦʶ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ: ʧʣʦʩʢʽ ʪʘ ʜʦʚʛʦʤʽʨʥʽ ʚʠʨʦʙʠ. ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ 

ʪʨʫʙʠ ʪʘʢʦʞ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʪʝʨʤʽʥ çʜʦʚʛʦʤʽʨʥʠʡ ʚʠʨʽʙè. 

 

ʅʘ ʨʠʩʫʥʢʫ 2.1 ʥʘʚʝʜʝʥʦ ʦʛʣʷʜ ʚʠʨʦʙʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ʈʠʩ. 2.1. ʆʛʣʷʜ ʛʘʨʷʯʝʢʘʪʘʥʠʭ ʚʠʨʦʙʽʚ 

 

ʉʪʘʥʠ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʠʧʦʤ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʚʦʥʠ ʚʠʨʦʙʣʷʶʪʴ, ʪʘ ʟʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ. ʋ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʨʽʟʥʽ ʩʭʝʤʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʽʚ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʘʣʽ ʥʘʜʘʻʪʴʩʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʦʙʨʦʙʣʝʥʥʷ, ʷʢʽ ʯʘʩʪʦ ʻ ʧʦʜʽʙʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʩʪʘʥʽʚ. 

 

 



ʈʦʟʜʽʣ 2 

34 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

2.2.1.1 ɹʣʶʤʽʥʛʠ/ʉʣʷʙʽʥʛʠ 

 

ɹʣʶʤʽʥʛʠ ʪʘ ʩʣʷʙʽʥʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʪʠʩʢʘʥʥʷ ʣʠʪʠʭ ʟʣʠʪʢʽʚ ʫ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ, 

ʪʘʢʽ ʷʢ ʙʣʶʤʠ ʽ ʩʣʷʙʠ, ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʨʦʙʣʝʥʥʷ ʥʘ ʽʥʰʠʭ ʩʪʘʥʘʭ. ʉʠʨʦʚʠʥʘ 

ʥʘʛʨʽʚʘʻʪʴʩʷ ʫ ʥʘʛʨʽʚʘʣʴʥʦʤʫ ʢʦʣʦʜʷʟʽ ʜʦ ʙʣʠʟʴʢʦ 1300 ÁC ʽ ʜʘʣʽ ʦʙʪʠʩʢʘʻʪʴʩʷ ʫ ʚʘʞʢʠʭ 

ʜʚʦʚʘʣʢʦʚʠʭ ʨʝʚʝʨʩʠʚʥʠʭ ʢʣʽʪʷʭ ʫ 15ï30 ʧʨʦʢʘʪʥʠʭ ʧʨʦʭʦʜʽʚ. 

 

ʄʘʪʝʨʽʘʣ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʨʦʢʘʪʮ,̔ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʟʜʦʚʞ ʨʦʣʴʛʘʥʛʽʚ, ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʟʠʮʽʦʥʝʨʽʚ ʽ ʧʦʜʘʻʪʴʩʷ ʫ ʤʽʞʚʘʣʢʦʚʠʡ ʧʨʦʤʽʞʦʢ. ʇʽʜ ʯʘʩ ʩʝʨʽʾ ʧʨʦʭʦʜʽʚ 

ʤʘʪʝʨʽʘʣ ʥʝʦʜʥʦʨʘʟʦʚʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘ 90Á ʚʟʜʦʚʞ ʩʚʦʻʾ ʦʩʽ. 

 

ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʤʽʞ ʙʣʶʤʽʥʛʦʚʠʤʠ ʪʘ ʩʣʷʙʽʥʛʦʚʠʤʠ ʢʣʽʪʷʤʠ ʻ ʙʽʣʴʰʘ ʚʠʩʦʪʘ 

ʢʣʽʪʝʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʢʘʪʮʽ ʩʣʷʙʽʚ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʚʠʨʦʙʽʚ: ʦʩʢʽʣʴʢʠ ʩʣʷʙʽʥʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʨʠ ʧʨʦʢʘʪʮʽ ʧʣʦʩʢʠʭ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʦʾ ʚʠʩʦʪʠ ʧʽʜʡʦʤʫ ʚʝʨʭʥʽʭ ʚʘʣʢʽʚ. 

 

ʑʝ ʦʜʥʘ ʩʠʩʪʝʤʘ ʧʨʦʢʘʪʫ ð ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʘ ʩʣʷʙʽʥʛʦʚʘ ʢʣʽʪʴ. ʈʦʙʦʯʽ ʧʘʨʠ ʚʘʣʢʽʚ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʽ ʚʝʨʪʠʢʘʣʴʥʦ. ɺʝʨʪʠʢʘʣʴʥʽ ʚʘʣʢʠ ʫʪʚʦʨʶʶʪʴ 

ʚʫʟʴʢʽ ʙʦʨʪʠ. 

 

ʆʙʪʠʩʥʝʥʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʦʙʨʽʟʘʶʪʴ ʥʦʞʠʮʷʤʠ ʟ ʦʙʦʭ ʢʽʥʮʽʚ ʽ ʨʦʟʜʽʣʷʶʪʴ ʥʘ 

ʫʧʦʨʷʜʢʦʚʘʥʽ ʜʦʚʞʠʥʠ. ʇʦʚʝʨʭʥʝʚʽ ʜʝʬʝʢʪʠ ʚʠʨʦʙʫ ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʰʣʷʭʦʤ ʚʦʛʥʝʚʦʛʦ 

ʟʘʯʠʱʝʥʥʷ. [5, Ullmannôs, 1994] 
 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʤ ʣʠʪʪʷʤ, ʟʤʝʥʰʠʣʘʩʴ 

ʢʽʣʴʢʽʩʪʴ ʽ ʟʥʘʯʝʥʥʷ ʩʣʷʙʽʥʛʽʚ ʪʘ ʙʣʶʤʽʥʛʽʚ. ʋ 2019 ʨʦʮʽ, ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʣʠʰʘʣʦʩʷ ʣʠʰʝ 

11 ʙʣʶʤʽʥʛʽʚ / ʩʣʷʙʽʥʛʽʚ (ʜʠʚ. ʪʘʙʣʠʮʶ 2.3). 

 
 

2.2.1.2 ʉʤʫʛʦʚʽ ʩʪʘʥʠ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ 

 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʤʫʛʠ ʥʘʛʨʽʪʠʡ ʩʣʷʙ ð ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ð 

ʧʨʦʭʦʜʠʪʴ ʢʣʽʪʽ ʯʦʨʥʦʚʦʾ ʛʨʫʧʠ, ʜʝ ʡʦʛʦ ʪʦʚʱʠʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʙʣʠʟʴʢʦ 120ï300 (500) 

ʤʤ ʧʨʠʙʣʠʟʥʦ ʜʦ 20ï50 ʤʤ (ʨʦʟʢʘʪʘʥʠʡ ʩʣʷʙ). ʏʦʨʥʦʚʝ ʦʙʪʠʩʢʘʥʥʷ ʪʘʢʦʞ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 

ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ. 

 

ʊʘʢʝ ʯʦʨʥʦʚʝ ʦʙʪʠʩʢʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʙʦ ʟʘ ʢʽʣʴʢʘ ʧʨʦʭʦʜʽʚ ʯʝʨʝʟ ʦʢʨʝʤʫ ʢʣʽʪʴ 

ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʰʣʷʭʦʤ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʨʝʚʝʨʩʫʚʘʥʥʷ, ʘʙʦ ʰʣʷʭʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʧʨʦʭʦʜʫ ʢʨʽʟʴ ʢʽʣʴʢʘ ʯʦʨʥʦʚʠʭ ʢʣʽʪʝʡ. ʇʦʟʥʘʯʝʥʥʷ ʩʤʫʛʦʚʠʭ ʩʪʘʥʽʚ (ʩʤʫʛʦʚʠʡ ʩʪʘʥ 

ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʜʣʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʥʘ 3/4 ʙʝʟʧʝʨʝʨʚʥʠʡ ʩʤʫʛʦʚʠʡ ʩʪʘʥ ʛʘʨʷʯʦʛʦ 

ʧʨʦʢʘʪʫ ʪʘ ʩʤʫʛʦʚʠʡ ʩʪʘʥ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, ʜʠʚ. ʨʠʩʫʥʦʢ 2.2) ʧʦʭʦʜʷʪʴ ʽʟ ʪʘʢʦʛʦ ʚʘʨʽʘʥʪʫ 

ʢʦʤʧʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʢʦʤʧʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʜʽʘʧʘʟʦʥ 

ʦʙôʻʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 1,5 ʤʣʥ ʪ/ʨʽʢ ʽ ʜʦʭʦʜʠʪʴ ʜʦ 5,5 ʤʣʥ ʪ/ʨʽʢ. 
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ʇʨʠʤʽʪʢʘ: E = ɽʜʞʝʨ (ʢʣʽʪʴ ʽʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʚʘʣʢʘʤʠ); R = ʢʣʽʪʽ ʯʦʨʥʦʚʦʾ ʛʨʫʧʠ; F = ʢʣʽʪʽ ʯʠʩʪʦʚʦʾ ʛʨʫʧʠ. 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.2. ʊʠʧʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʤʫʛʦʚʠʭ ʩʪʘʥʽʚ ʛʘʨʷʯʦ ʾʧʨʦʢʘʪʢʠ 

 

 

ʄʘʪʝʨʽʘʣ, ʦʙʪʠʩʥʝʥʠʡ ʜʦ ʨʦʟʢʘʪʘʥʦʛʦ ʩʣʷʙʫ, ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʜʦ ʯʠʩʪʦʚʦʾ ʛʨʫʧʠ ʯʝʨʝʟ 

ʧʨʦʤʽʞʥʽ ʨʦʣʴʛʘʥʛʠ, ʷʢʽ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʧʦʻʜʥʫʶʪʴʩʷ ʽʟ ʪʘʢ ʟʚʘʥʦʶ ʢʘʪʫʰʢʦʶ 

(ʥʘʤʦʪʫʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ). ʇʝʨʝʜ ʚʭʦʜʦʤ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʣʽʪʝʡ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʨʦʟʤʽʨʫ (ʚʽʜ 1,2 ʤʤ ʜʦ ʙʣʠʟʴʢʦ 20 ʤʤ), ʨʦʟʢʘʪʘʥʠʡ 

ʩʣʷʙ ʦʙʨʽʟʘʻʪʴʩʷ. ʊʝʨʤʦʨʝʛʫʣʴʦʚʘʥʘ  ʧʨʦʢʘʪʢʘ ʫ ʯʠʩʪʦʚʽʡ ʣʽʥʽʾ, ʱʦ ʚʢʣʶʯʘʻ 

ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʩʤʫʛʠ, ʚʩʪʘʥʦʚʣʝʥʝ ʥʘ ʨʦʣʴʛʘʥʛʘʭ, ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʤʫʛʠ (ʤʽʮʥʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʦʱʦ). ɺ ʢʽʥʮʽ ʣʽʥʽʡ 

ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ʟʤʦʪʫʶʪʴ ʫ ʙʫʥʪʠ ʘʙʦ ʨʫʣʦʥʠ. 

 

ɻʘʨʷʯʝʢʘʪʘʥʘ ʩʤʫʛʘ, ʷʢʘ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʘʣʴʰʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʭʦʣʦʜʥʠʭ ʩʪʘʥʘʭ, 

ʯʘʩʪʢʦʚʦ ʧʨʦʜʘʻʪʴʩʷ ʽʟ ʧʨʦʢʘʪʘʥʠʤʠ ʢʨʦʤʢʘʤʠ ʩʤʫʛʠ, ʘʣʝ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʦʛʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʤʫʛʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʚʝʜʝʥʘ ʜʦ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. ʎʝ ʯʠʩʪʦʚʝ ʦʙʨʦʙʣʝʥʥʷ ʨʫʣʦʥʫ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʦʙʨʽʟʘʥʥʷ ʙʽʯʥʦʾ ʢʨʦʤʢʠ, 

ʥʘʨʽʟʘʥʥʷ ʜʨʽʙʥʠʭ ʩʪʨʽʯʦʢ ʧʽʜ ʯʘʩ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʨʦʟʨʽʟʘʥʥʷ ʨʫʣʦʥʥʦʾ ʩʤʫʛʠ ʪʘ ʨʽʟʘʥʥʷ ʥʘ 

ʪʦʥʢʽ ʤʝʪʘʣʝʚʽ ʣʠʩʪʠ. [4, EUROFER, 1998] 
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ɼʞʝʨʝʣʦ: [6, EUROFER, 2019] 

ʄʘʰʠʥʘ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ ʪʦʥʢʠʭ ʩʣʷʙʽʚ ʪʘ ʩʤʫʛʦʚʠʡ ʩʪʘʥ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, 

ʧʦʻʜʥʘʥʽ ʚ ʧʘʨʽ 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 20 ʨʦʢʽʚ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʦʚʽ ʚʠʜʠ ʩʤʫʛʦʚʠʭ ʩʪʘʥʽʚ 

ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ. ʊʨʘʜʠʮʽʡʥʽ ʩʣʷʙʠ ʷʢ ʚʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʜʽʘʧʘʟʦʥʦʤ ʪʦʚʱʠʥʠ ʫ 200-250 

ʤʤ ʟʘʤʽʥʠʣʠ ʪʦʥʢʽ ʩʣʷʙʠ ʟ ʜʽʘʧʘʟʦʥʦʤ ʪʦʚʱʠʥʠ ʫ 45-70 ʤʤ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʧʽʯ ʜʣʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʪʦʥʢʠʭ ʩʣʷʙʽʚ ʟʘʟʚʠʯʘʡ ʨʦʟʤʽʱʝʥʘ ʧʽʩʣʷ ʤʘʰʠʥʠ ʜʣʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ ʪʦʥʢʠʭ ʩʣʷʙʽʚ, ʟʘ ʷʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʡ ʩʪʘʥ ʛʘʨʷʯʦʛʦ 

ʯʠʩʪʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ. ʊʘʢʽ ʚʘʨʽʘʥʪʠ ʧʦʻʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʧʝʯʘʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ (ʚʪʦʨʠʥʥʦʛʦ) 

ʥʘʛʨʽʚʘʥʥʷ. 

 

ɭ ʢʽʣʴʢʘ ʢʦʥʬʽʛʫʨʘʮʽʡ ʧʦʻʜʥʘʥʥʷ ʤʘʰʠʥʠ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ ʪʦʥʢʠʭ ʩʣʷʙʽʚ ʟʽ 

ʩʤʫʛʦʚʠʤ ʩʪʘʥʦʤ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ (ʜʠʚ. ɿ ʨʠʩ. 2.3 ʧʦ ʨʠʩ. 2.5). ɿʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ 

ʢʦʤʧʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʜʽʘʧʘʟʦʥ ʦʙôʻʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 1 ʤʣʥ ʪ/ʨʽʢ ʽ 

ʜʦʭʦʜʠʪʴ ʜʦ 3 ʤʣʥ ʪ/ʨʽʢ. [6, EUROFER, 2019] 
 

 

ʈʠʩ. 2.3. ɺʠʨʦʙʥʠʮʪʚʦ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʤʫʛʠ ʟ ʜʚʦʤʘ ʤʘʰʠʥʘʤʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ ʪʦʥʢʠʭ 

ʩʣʷʙʽʚ, ʜʚʦʤʘ ʥʘʛʨʽʚʘʣʴʥʠʤʠ ʧʝʯʘʤʠ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʦʜʥʠʤ ʯʠʩʪʦʚʠʤ ʩʪʘʥʦʤ; ʧʦʪʫʞʥʽʩʪʴ 2 

ʤʣʥ ʪ/ʨʽʢ 

 

 

 

ʈʠʩ. 2.4. ɺʠʨʦʙʥʠʮʪʚʦ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʤʫʛʠ ʟ ʜʚʦʤʘ ʤʘʰʠʥʘʤʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ ʪʦʥʢʠʭ 

ʩʣʷʙʽʚ, ʜʚʦʤʘ ʥʘʛʨʽʚʘʣʴʥʠʤʠ ʧʝʯʘʤʠ, ʦʜʥʽʻʶ ʙʝʟʧʝʨʝʨʚʥʦʶ ʯʦʨʥʦʚʦʶ ʢʣʽʪʪʶ, ʥʘʛʨʽʚʘʯʝʤ 

ʟʘʛʦʪʦʚʦʢ ʪʘ ʯʠʩʪʦʚʠʤ ʩʪʘʥʦʤ; ʧʦʪʫʞʥʽʩʪʴ 3 ʤʣʥ ʪ/ʨʽʢ 

ɼʞʝʨʝʣʦ: [6, EUROFER, 2019] 
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ʈʠʩ. 2.5. ɺʠʨʦʙʥʠʮʪʚʦ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʤʫʛʠ ʟ ʦʜʥʽʻʶ ʤʘʰʠʥʦʶ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ ʪʦʥʢʠʭ 

ʩʣʷʙʽʚ, ʥʘʧʨʷʤʫ ʩʧʦʣʫʯʝʥʦʶ ʟ ʦʜʥʽʻʾ ʙʝʟʧʝʨʝʨʚʥʦʶ ʯʦʨʥʦʚʦʶ ʛʨʫʧʦʶ, ʽʥʜʫʢʪʠʚʥʠʤ 

ʥʘʛʨʽʚʘʯʝʤ ʟʘʛʦʪʦʚʦʢ, ʘ ʪʘʢʦʞ ʯʠʩʪʦʚʠʤ ʩʪʘʥʦʤ, ʢʦʪʨʠʡ ʧʨʘʮʶʻ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʘʙʦ 

ʥʘʧʽʚʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ; ʧʦʪʫʞʥʽʩʪʴ 2 ʤʣʥ ʪ/ʨʽʢ 

 

ʉʪʘʥ ʉʪʝʢʢʝʣʷ 

ʆʩʦʙʣʠʚʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʤʫʛʠ ʻ ʧʨʦʢʘʪ ʥʘ ʪʘʢ ʟʚʘʥʠʭ ʩʪʘʥʘʭ 

ʉʪʝʢʢʝʣʷ. ʊʫʪ ʩʠʨʦʚʠʥʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʨʦʙʣʷʶʪʴ ʥʘ ʩʤʫʛʫ ʰʣʷʭʦʤ ʨʝʚʝʨʩʫʚʘʥʥʷ ʯʝʨʝʟ 

ʯʦʨʥʦʚʫ ʪʘ ʯʠʩʪʦʚʫ ʢʣʽʪʴ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʚʽʪʴ, ʰʣʷʭʦʤ ʨʝʚʝʨʩʫʚʘʥʥʷ ʣʠʰʝ ʯʝʨʝʟ 

ʦʜʥʫ ʢʣʽʪʴ. 
 

 

 
ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.6. ʊʠʧʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʩʪʘʥʫ ʉʪʝʢʢʝʣʷ 

 

 

ɼʣʷ ʫʪʨʠʤʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʚʠʪʨʘʪ ʧʽʜ ʯʘʩ ʜʦʩʠʪʴ ʪʨʠʚʘʣʦʛʦ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʨʦʟʫʤʥʠʭ ʤʝʞʘʭ ʪʘ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʜʫʨ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʨʽʚʥʷʥʦ ʜʦʚʛʦʶ ʩʤʫʛʦʶ, 

ʥʘʤʦʪʫʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʟ ʧʽʜʽʛʨʽʚʦʤ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʥʘʤʦʪʫʚʘʯʘʤʠ ʉʪʝʢʢʝʣʷ, 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʢʣʽʪʽ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ (ʯʠʩʪʦʚʦʾ ʢʣʽʪʽ), ʜʝ ʪʠʤʯʘʩʦʚʦ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʢʘʪʥʘ ʧʨʦʜʫʢʮʽʷ. 

 
 

 

 

 

 

 

 
 

ɼʞʝʨʝʣʦ: [6, EUROFER, 2019] 
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ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.7. ʉʪʘʥ ʉʪʝʢʢʝʣʷ ʟ ʧʨʦʪʷʞʥʠʤʠ ʧʝʯʘʤʠ ʟ ʥʘʤʦʪʫʚʘʯʘʤʠ 

 

 

2.2.1.3 ʊʦʚʩʪʦʣʠʩʪʦʚʽ ʩʪʘʥʠ 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʚʘʞʢʠʭ ʪʦʚʩʪʦʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʫ (ʪʦʚʱʠʥʦʶ ʚʽʜ 5,0 ʤʤ ʜʦ 380 ʤʤ, 

ʰʠʨʠʥʦʶ ʜʦ 5,2 ʤ) ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʜʥʽʤ ʭʦʜʦʤ (ʨʝʚʝʨʩʫʚʘʥʥʷʤ) ʥʘ ʦʜʥʽʡ ʘʙʦ ʜʚʦʭ 

ʩʪʘʥʦʚʠʭ ʢʣʽʪʷʭ ʘʙʦ ʚ ʪʘʥʜʝʤʽ, ʧʦʩʣʽʜʦʚʥʦ. ʅʘʷʚʥʽʩʪʴ ʜʚʦʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʣʽʪʝʡ 

ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʚʠʨʦʙʥʠʯʫ ʧʦʪʫʞʥʽʩʪʴ (ʧʨʠʙʣʠʟʥʦ ʥʘ 50 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʽʻʶ 

ʢʣʽʪʪʶ) ʪʘ ʧʦʢʨʘʱʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʢʘʪʢʠ. [3, EUROFER, 

2020], [6, EUROFER, 2019] 
 

ʇʽʩʣʷ ʧʨʦʢʘʪʫ ʪʦʚʩʪʦʣʠʩʪʦʚʽ ʚʘʣʴʮʽʚʢʠ ʨʦʟʤʽʱʫʶʪʴ ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ (ʧʦʧʝʨʝʯʥʦʤʫ 

ʤʝʭʘʥʽʯʥʦʤʫ ʢʦʥʚʝʻʨʽ) ʡ ʦʭʦʣʦʜʞʫʶʪʴ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ/ʘʙʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʘʢʩʠʤʫʤ 500 ÁC ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʙʨʦʙʣʝʥʥʷ. [4, EUROFER, 1998] 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.8. ʊʠʧʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʪʦʚʩʪʦʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʟ ʦʜʥʽʻʶ ʯʦʪʠʨʠʚʘʣʢʦʚʦʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʢʣʽʪʪʶ 
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ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʢʘʪʥʠʡ ʚʠʨʽʙ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ 

ʚʦʜʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʚʦʜʷʥʠʤʠ ʟʘʚʽʩʘʤʠ) ʦʜʨʘʟʫ ʧʽʩʣʷ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ. 

ɻʘʨʷʯʽ ʪʘ/ʘʙʦ ʭʦʣʦʜʥʽ ʣʠʩʪʦʧʨʘʚʠʣʴʥʽ ʤʘʰʠʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʜʦ ʘʙʦ ʧʽʩʣʷ 

ʦʭʦʣʦʜʞʫʚʘʯʘ ʜʣʷ ʧʨʘʚʢʠ ʧʣʠʪ. 

 

ʇʽʩʣʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʦʭʦʣʦʜʞʫʚʘʯʽ ʚʪʦʨʠʥʥʝ ʦʙʨʦʙʣʝʥʥʷ ʪʦʥʢʦʣʠʩʪʦʚʠʭ 

ʚʘʣʴʮʽʚʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʯʠʩʪʦʚʠʭ ʣʽʥʽʷʭ (ʨʽʟʢʘ, ʦʙʨʽʟʘʥʥʷ ʙʽʯʥʦʾ ʢʨʦʤʢʠ ʪʘ ʦʙʨʽʟʘʥʥʷ 

ʧʦ ʜʦʚʞʠʥʽ). ʏʘʩʪʠʥʘ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʜ ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʧʽʜʜʘʻʪʴʩʷ ʧʦʜʘʣʴʰʽʡ ʪʝʨʤʦʦʙʨʦʙʮʽ. 

ʊʘʢʽ ʧʨʦʮʝʜʫʨʠ ʚʢʣʶʯʘʶʪʴ ʚʽʜʧʘʣ, ʩʬʝʨʦʾʜʠʟʫʚʘʣʴʥʠʡ ʚʽʜʧʘʣ, ʚʽʜʧʘʣ ʟʽ ʟʥʷʪʪʷʤ 

ʥʘʧʨʫʞʝʥʴ, ʥʦʨʤʘʣʽʟʘʮʽʶ, ʛʘʨʪʫʚʘʥʥʷ ʪʘ ʚʽʜʧʫʩʢ ʩʪʘʣʝʡ. 

 

 

ɼʝʪʘʣʽ ʟ ʥʘʧʣʘʚʣʷʥʥʷʤ 
 

ʆʢʨʝʤʽ ʚʠʨʦʙʠ, ʟʦʢʨʝʤʘ ʚʠʨʦʙʠ ʟ ʥʘʥʝʩʝʥʥʷʤ ʦʜʥʦʛʦ ʯʠ ʢʽʣʴʢʦʭ ʰʘʨʽʚ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʧʦʚʝʨʭʥʶ ʚʠʨʦʙʫ (ʜʝʪʘʣʽ ʟ ʥʘʧʣʘʚʣʷʥʥʷʤ) ʚʠʤʘʛʘʶʪʴ ʦʢʨʝʤʦʾ ʪʝʭʥʽʢʠ ʧʽʜʛʦʪʫʚʢʠ ʪʘ 

ʧʨʦʢʘʪʢʠ (ʧʝʨʝʚʘʞʥʦ ʧʨʦʮʝʩ ʧʨʦʢʘʪʫ ʽʟ ʜʚʦʤʘ ʥʘʛʨʽʚʘʥʥʷʤʠ). ʋ ʪʘʢʠʭ ʚʠʨʦʙʘʭ ʩʪʽʡʢʠʡ ʜʦ 

ʢʦʨʦʟʽʾ ʧʦʚʝʨʭʥʝʚʠʡ ʤʘʪʝʨʽʘʣ ʥʘʧʣʘʚʣʷʻʪʴʩʷ ʜʦ ʜʝʰʝʚʦʾ, ʤʦʞʣʠʚʦ ʤʽʮʥʽʰʦʾ ʚʫʛʣʝʮʝʚʦʾ 

ʩʪʘʣʽ. 

 

ʇʝʨʰʠʡ ʢʨʦʢ ʧʝʨʝʜʙʘʯʘʻ ʚʠʛʦʪʦʚʣʝʥʥʷ çʩʝʥʜʚʽʯʽʚè, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʣʘʩʪʠʥ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʘʣʫ ʪʘ ʥʘʧʣʘʚʣʝʥʦʛʦ ʰʘʨʫ ʽʟ ʪʦʚʱʠʥʦʶ ʫ ʪʦʯʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʦʟʤʽʨʫ ʢʽʥʮʝʚʦʾ ʧʣʘʩʪʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʤʦʚʣʝʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʢ 

ʦʩʥʦʚʥʦʛʦ ʪʘ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ. ʇʦʪʽʤ ʙʣʦʢ ʧʨʦʭʦʜʠʪʴ ʧʨʦʢʘʪʢʫ ʜʦ ʙʘʞʘʥʦʾ ʪʦʚʱʠʥʠ, 

ʰʠʨʠʥʠ ʪʘ ʜʦʚʞʠʥʠ, ʧʨʠʯʦʤʫ ʦʙʠʜʚʘ ʤʘʪʝʨʽʘʣʠ ʩʪʘʶʪʴ ʤʽʮʥʦ ʩʢʨʽʧʣʝʥʠʤʠ ʯʝʨʝʟ ʚʠʩʦʢʠʡ 

ʪʠʩʢ ʧʨʦʢʘʪʢʠ. 

 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʢʘʪʢʠ ʬʦʨʤʫʚʘʣʴʥʠʡ ʫʭʠʣ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʤʝʞʝʥʠʡ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘ ʷʢʦʾ 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʨʦʢʘʪʢʘ, ʨʝʪʝʣʴʥʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ çʩʝʥʜʚʽʯʽè ʥʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʢʘʪʫʶʪʴʩʷ ʫ ʩʣʷʙʠ, ʚʠʨʽʟʘʶʪʴʩʷ ʧʽʜ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ, ʘ ʧʽʜ ʯʘʩ 

ʜʨʫʛʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʦʩʪʘʪʦʯʥʦ ʧʨʦʢʘʪʫʶʪʴʩʷ ʘʙʦ ʥʘ ʩʤʫʛʦʚʠʭ ʩʪʘʥʘʭ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, 

ʘʙʦ ʥʘ ʪʦʚʩʪʦʣʠʩʪʦʚʦʤʫ ʩʪʘʥʽ. ɯʥʢʦʣʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʜʘʪʠ ʚʠʨʦʙʫ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʯʠ ʽʥʰʠʭ ʦʩʦʙʣʠʚʠʭ ʟʘʜʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ, ʪʦʜʽ ʦʢʘʣʠʥʘ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ, ʚʠʜʘʣʷʻʪʴʩʷ ʧʽʩʢʦʩʪʨʫʤʝʥʝʚʠʤ ʦʙʜʫʚʘʥʥʷʤ ʘʙʦ ʤʝʭʘʥʽʯʥʠʤ 

ʪʨʘʚʣʝʥʥʷʤ. [4, EUROFER, 1998] 
 
 

2.2.1.4 ʉʦʨʪʦʚʽ ʪʘ ʜʨʦʪʦʚʽ ʧʨʦʢʘʪʥʽ ʩʪʘʥʠ 

 

ʉʦʨʪʦʚʠʡ ʧʨʦʢʘʪ ʪʘ ʧʨʫʪʠ (ʜʨʽʪ ʢʨʫʯʝʥʠʡ, ʪʨʦʩʠ, ʰʥʫʨʠ ʘʙʦ ʢʘʪʘʥʢʘ) ʻ ʛʘʨʷʯʝʢʘʪʘʥʠʤʠ 

ʚʠʨʦʙʘʤʠ ʟ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʤʠ ʧʦʧʝʨʝʯʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʫ ʨʫʣʦʥʥʽʡ 

ʘʙʦ ʧʨʷʤʽʡ ʬʦʨʤʽ. ɿ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʩʪʘʣʽ ʙʘʞʘʥʦʾ ʢʽʥʮʝʚʦʾ ʬʦʨʤʠ ʜʣʷ ʧʨʦʢʘʪʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʬʽʣʴʦʚʘʥʽ ʚʘʣʢʠ. 

 

ɼʨʽʪ ʢʨʫʯʝʥʠʡ, ʪʨʦʩʠ, ʰʥʫʨʠ 
ɼʨʽʪ ʢʨʫʯʝʥʠʡ, ʪʨʦʩʠ, ʰʥʫʨʠ ʘʙʦ ʢʘʪʘʥʢʘ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʢʨʫʛʣʽ ʧʝʨʝʨʽʟʠ ʜʽʘʤʝʪʨʦʤ 

ʚʽʜ 5 ʜʦ 14 ʤʤ. ɹʽʣʴʰʽ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʪʘ ʨʽʟʥʽ ʬʦʨʤʠ ʧʨʦʬʽʣʶ ʟʘʛʦʪʦʚʢʠ, ʪʘʢʽ ʷʢ 

ʦʚʘʣʴʥʽ, ʢʚʘʜʨʘʪʥʽ, ʰʝʩʪʠʢʫʪʥʽ, ʚʦʩʴʤʠʢʫʪʥʽ ʪʘ ʽʥ., ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʘʣʴʮʶʚʘʪʠʩʴ ʫ 

ʜʨʦʪʦʚʠʭ ʩʪʘʥʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʣʢʽʚ ʥʘʣʝʞʥʦʾ ʬʦʨʤʠ. ɻʘʨʷʯʝʢʘʪʘʥʠʡ ʜʨʽʪ 

ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʫ ʭʦʣʦʜʥʦʤʫ ʚʦʣʦʯʽʥʥʽ ʘʙʦ 

ʭʦʣʦʜʥʦʤʫ ʧʨʦʢʘʪʽ. 
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40 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 

ʈʠʩ. 2.9. ʊʠʧʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʜʨʦʪʦʚʦ-ʜʨʽʙʥʦʩʦʨʪʥʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ 

 

 

ɿʘʛʦʪʦʚʢʠ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʥʘ ʜʨʦʪʦʚʽ ʩʪʘʥʠ, ʥʘʛʨʽʚʘʶʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʨʷʯʦʛʦ 

ʧʨʦʢʘʪʫ ʫ ʰʪʦʚʭʘʣʴʥʠʭ ʥʘʛʨʽʚʘʣʴʥʠʭ ʧʝʯʘʭ ʘʙʦ ʧʝʯʘʭ ʟ ʨʫʭʦʤʠʤ ʧʦʜʦʤ ʘʙʦ ʙʘʣʢʘʤʠ. 

ʉʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ ʚʽʜ ʦʢʘʣʠʥʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʽʞ ʚʠʭʦʜʦʤ ʽʟ ʧʝʯʽ ʪʘ ʧʝʨʰʦʶ 

ʚʘʣʴʮʽʚʥʦʶ ʢʣʽʪʪʶ. 

 

ɼʨʦʪʦʚʽ ʩʪʘʥʠ ð ʮʝ ʙʝʟʧʝʨʝʨʚʥʽ ʩʪʘʥʠ ʟ ʯʦʨʥʦʚʠʤʠ, ʧʨʦʤʽʞʥʠʤʠ ʪʘ ʯʠʩʪʦʚʠʤʠ ʩʝʢʮʽʷʤʠ. 

ʂʣʽʪʽ ʚʘʣʴʮʴʦʚʦʛʦ ʩʪʘʥʫ ʜʚʦʚʘʣʢʦʚʽ, ʽ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʚʠʱʫʻ 25, ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʜʦ ʩʪʘʥʫ (80ï155 ʤʤ). ʏʦʨʥʦʚʽ ʪʘ 

ʧʨʦʤʽʞʥʽ ʩʝʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʙʘʛʘʪʦʥʠʪʢʦʚʠʤʠ (ʜʦ ʯʦʪʠʨʴʦʭ ʥʠʪʦʢ), ʪʦʜʽ ʷʢ ʫ ʯʠʩʪʦʚʠʭ 

ʩʝʢʮʽʷʭ ʧʨʦʢʘʪʢʘ ʟʘʚʞʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʜʥʫ ʥʠʪʢʫ. 

 

ʅʦʞʠʮʽ ʜʣʷ ʦʙʨʽʟʘʥʥʷ ʢʽʥʮʽʚ ʪʘ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʦʙʨʽʟʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʨʽʟʥʠʤʠ 

ʩʝʢʮʽʷʤʠ ʩʪʘʥʫ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠʩʪʦʛʦ ʟʨʽʟʫ, ʷʢʠʡ ʧʦʣʽʧʰʫʻ 

ʚʚʝʜʝʥʥʷ ʜʦ ʥʘʩʪʫʧʥʦʾ ʚʘʣʴʮʽʚʥʦʾ ʢʣʽʪʽ. ʊʘʢʽ ʥʦʞʠʮʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʽʚ, ʟʘʜʽʷʥʠʭ ʫ ʧʨʦʮʝʩʽ ʧʨʦʢʘʪʢʠ, ʫ ʚʠʧʘʜʢʫ ʥʘʩʪʫʧʥʠʭ ʩʪʘʜʽʡ ʦʙʨʦʙʢʠ ʥʘ 

ʩʪʘʥʽ. 

 

ʄʽʩʮʝʚʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʜʨʦʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʜʷʥʠʭ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ 

ʨʘʤ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʤʽʞ ʢʽʥʮʝʚʠʤʠ ʢʣʽʪʷʤʠ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʪʘ ʥʘʤʦʪʫʚʘʯʘʤʠ, ʟ 

ʧʦʜʘʣʴʰʠʤ ʧʦʚʽʪʨʷʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʥʘʤʦʪʫʚʘʯʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʩʤʫʛʦʚʠʭ ʢʦʥʚʝʻʨʘʭ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʥʘʜʘʻ ʢʘʪʘʥʮʽ ʙʘʞʘʥʦʾ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʙʨʦʙʢʠ (ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʨʦʢʘʪʫ ʥʘ ʣʽʥʽʾ ʉʪʝʣʤʦʨ ð Stelmor
È
). [4, EUROFER, 1998] 

 

ʉʦʨʪʦʚʽ ʚʠʨʦʙʠ (ʧʨʫʪʢʠ) 
ɻʘʨʷʯʝʢʘʪʘʥʽ ʩʦʨʪʦʚʽ ʚʠʨʦʙʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʢʣʶʯʘʶʪʴ ʜʚʘ ʪʠʧʠ ʩʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ ð 

ʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ ʘʙʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ ʧʨʦʢʘʪ ʽʟ ʢʨʫʛʣʠʤʠ, ʢʚʘʜʨʘʪʥʠʤʠ, ʧʨʷʤʦʢʫʪʥʠʤʠ, 

ʰʝʩʪʠʢʫʪʥʠʤʠ, ʚʦʩʴʤʠʢʫʪʥʠʤʠ, L-ʧʦʜʽʙʥʠʤʠ, [-ʧʦʜʽʙʥʠʤʠ, I-ʧʦʜʽʙʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ 

ʤʝʥʰʝ 1600 ʤʤ
2
 ʪʘ ʘʨʤʘʪʫʨʫ ʽʟ ʢʨʫʛʣʠʤ ʧʝʨʝʨʽʟʦʤ, ʜʽʘʤʝʪʨʦʤ 6ï40 ʤʤ, ʧʝʨʝʚʘʞʥʦ ʟ 

ʨʝʙʨʠʩʪʦʶ ʧʦʚʝʨʭʥʝʶ. 

 

ʉʦʨʪʦʚʽ ʩʪʘʥʠ ʧʦʜʽʙʥʽ ʜʦ ʧʝʨʰʠʭ ʜʽʣʷʥʦʢ ʜʨʦʪʦʚʠʭ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ. ɿʘʟʚʠʯʘʡ ʮʝ ð 

ʜʚʦʚʘʣʢʦʚʽ ʩʪʘʥʠ ʟ ʧʨʦʢʘʪʢʦʶ ʚ ʦʜʥʫ ʥʠʪʢʫ ʟ ʯʦʨʥʦʚʠʤʠ, ʧʨʦʤʽʞʥʠʤʠ ʪʘ ʯʠʩʪʦʚʠʤʠ 

ʢʣʽʪʷʤʠ. ɿʘ ʥʠʤʠ ʡʜʫʪʴ ʥʦʞʠʮʽ, ʷʢʽ ʨʦʟʨʽʟʘʶʪʴ ʛʘʨʷʯʝʢʘʪʘʥʠʡ ʧʨʦʜʫʢʪ ʥʘ ʜʦʚʛʽ ʧʨʫʪʠ, ʷʢʽ 

ʧʦʪʽʤ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʭʦʣʦʜʠʣʴʥʠʢʘ. ʉʪʘʥʠ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʘʮʶʶʪʴ 

ʙʝʟʧʝʨʝʨʚʥʦ, ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʣʽʪʝʡ, ʪʦʜʽ ʷʢ ʩʪʘʥʠ ʤʝʥʰʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʻ ʩʪʘʥʘʤʠ çʚʽʜʢʨʠʪʦʛʦè ʪʠʧʫ. 

 

ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʫʪʠ ʥʘʨʽʟʘʶʪʴʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʦʢʘʪʫ ʜʦʚʞʠʥʠ ʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʧʨʷʤʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʠ ʜʣʷ ʧʨʘʚʢʠ ʚʠʨʦʙʽʚ ʫ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 41 

 

 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʘʨʤʘʪʫʨʘ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʰʣʷʭʦʤ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʦʜʷʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ. ɯʥʰʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʤʽʮʥʦʩʪʽ ʘʨʤʘʪʫʨʠ ʥʘ ʨʦʟʨʠʚ ʻ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ: ʧʨʫʪʦʢ 

ʜʝʬʦʨʤʫʶʪʴʩʷ ʯʝʨʝʟ ʢʨʫʯʝʥʥʷ ʧʦʥʘʜ ʛʨʘʥʠʮʶ ʪʝʢʫʯʦʩʪʽ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʦʪʨʠʤʘʥʘ ʙʘʞʘʥʘ 

ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ. [4, EUROFER, 1998] 

 

ʍʦʣʦʜʥʝ ʚʦʣʦʯʽʥʥʷ ʩʪʘʣʝʚʠʭ ʩʦʨʪʦʚʠʭ ʚʠʨʦʙʽʚ 

ʍʦʣʦʜʥʝ ʚʦʣʦʯʽʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘʪʫ ʘʙʦ ʧʨʦʬʽʣʝʡ ʰʣʷʭʦʤ 

ʭʦʣʦʜʥʦʛʦ ʚʦʣʦʯʽʥʥʷ, ʰʣʽʬʫʚʘʥʥʷ ʘʙʦ ʟʘʯʠʱʝʥʥʷ ʛʘʨʷʯʝʢʘʪʘʥʠʭ ʩʪʘʣʝʚʠʭ ʩʦʨʪʦʚʠʭ 

ʚʠʨʦʙʽʚ ʫ çʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ ʧʽʜʚʠʱʝʥʦʾ ʦʙʨʦʙʢʠè ʽʟ ʬʦʨʤʦʶ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʠʭ 

ʚʠʤʘʛʘʶʪʴ ʩʧʦʞʠʚʘʯʽ. ʍʦʣʦʜʥʘ ʯʠʩʪʦʚʘ ʦʙʨʦʙʢʘ ʚ ʧʨʦʮʝʩ ̔ ʭʦʣʦʜʥʦʛʦ ʚʦʣʦʯʽʥʥʷ 

ʟʘʛʘʨʪʦʚʫʻ ʽ ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʩʪʘʣʽ ʥʘ ʨʦʟʨʠʚ, ʨʘʟʦʤ ʽʟ ʪʠʤ ʦʜʥʦʯʘʩʥʦ ʟʥʠʞʫʻ 

ʧʣʘʩʪʠʯʥʽʩʪʴ, ʱʦ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʦʙʨʦʙʢʠ ʚʠʨʦʙʫ ʚʽʜʧʘʣʶʚʘʥʥʷʤ ʧʽʩʣʷ ʚʦʣʦʯʽʥʥʷ. 

ɿʜʝʙʽʣʴʰʦʛʦ ʩʦʨʪʦʚʘ ʩʪʘʣʴ ʧʜ̔ʚʠʱʝʥʦʾ ʦʙʨʦʙʢʠ ʤʘʻ ʢʨʫʛʣʠʡ, ʢʚʘʜʨʘʪʥʠʡ, ʧʨʷʤʦʢʫʪʥʠʡ 

ʘʙʦ ʰʝʩʪʠʢʫʪʥʠʡ ʧʝʨʝʨʽʟ, ʘʣʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʚʩʽ ʚʠʜʠ 

ʧʝʨʝʨʽʟʽʚ. ʉʦʨʪʘʤʝʥʪ ð ʮʝ ʥʝʣʝʛʦʚʘʥʠʡ ʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ, ʣʝʛʦʚʘʥʠʡ ʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ 

ʨʽʟʥʠʭ ʤʘʨʦʢ, ʚʢʣʶʯʘʶʯʠ ʰʚʠʜʢʦʨʽʟʘʣʴʥʫ ʩʪʘʣʴ ʪʘ ʽʥʰʫ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʩʪʘʣʴ, ʘ ʪʘʢʦʞ 

ʩʦʨʪʦʚʽ ʧʨʦʬʽʣʽ ʪʘ ʧʨʦʬʽʣʽ ʨʽʟʥʠʭ ʤʘʨʦʢ ʩʪʘʣʽ. [7, COM, 1997] 
 

ʉʦʨʪʦʚʘ ʩʪʘʣʴ ʧʽʜʚʠʱʝʥʦʾ ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʪʘʢʠʭ ʛʘʣʫʟʷʭ, ʷʢ ʚʠʨʦʙʥʠʮʪʚʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʤʘʰʠʥ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʚ ʽʥʰʠʭ 

ʚʠʨʦʙʥʠʮʪʚʘʭ, ʜʝ ʷʢʽʩʥʠʡ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ. 

 
 

2.2.1.5 ɹʘʣʢʦʚʽ/ʉʝʢʮʽʡʥʽ ʧʨʦʢʘʪʥʽ ʩʪʘʥʠ 

 

ʗʢ ʽ ʙʽʣʴʰʽʩʪʴ ʽʥʰʠʭ ʪʠʧʽʚ ʩʪʘʥʽʚ, ʙʘʣʢʦʚʽ ʧʨʦʢʘʪʥʽ ʩʪʘʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʯʦʨʥʦʚʽ, 

ʧʨʦʤʽʞʥʽ ʪʘ ʯʠʩʪʦʚʽ ʢʣʽʪʽ, ʷʢʠʤ ʧʝʨʝʜʫʻ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ, ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʤʽʞ ʥʘʛʨʽʚʘʣʴʥʦʶ ʧʽʯʯʶ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʯʦʨʥʦʚʦʶ ʢʣʽʪʪʶ. 

 

ʏʦʨʥʦʚʽ ʢʣʽʪʽ, ʷʢ ʧʨʘʚʠʣʦ, ʨʝʚʝʨʩʠʚʥʽ ʪʘ ʜʚʦʚʘʣʢʦʚʽ. ɺʘʣʢʠ ʤʘʶʪʴ ʢʽʣʴʢʘ ʥʘʙʦʨʽʚ 

ʧʨʦʬʽʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ. ɺʝʨʭʥʽʡ ʚʘʣʦʢ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʤʽʱʘʪʠʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʪʠ ʱʽʣʠʥʫ ʤʽʞ ʚʘʣʢʘʤʠ ʽ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ 

ʟʤʝʥʰʫʚʘʪʠ ʧʨʦʭʽʜʥʠʡ ʧʨʦʬʽʣʴ ʧʨʦʢʘʪʫ. 

 

ʅʦʞʠʮʽ ʜʣʷ ʦʙʨʽʟʘʥʥʷ ʘʙʦ ʧʠʣʘ ʛʘʨʷʯʦʛʦ ʨʽʟʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʤʽʞ 

ʨʽʟʥʠʤʠ ʩʝʢʮʽʷʤʠ ʩʪʘʥʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʽʪʢʦ ʦʙʨʽʟʘʥʦʛʦ ʢʨʘʶ 

ʧʨʫʪʘ ʟ ʤʝʪʦʶ ʧʦʣʝʛʰʝʥʥʷ ʚʚʝʜʝʥʥʷ ʜʦ ʥʘʩʪʫʧʥʦʾ ʢʣʽʪʽ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ. 

 

ɿʘʣʠʰʠʚʰʠ ʯʠʩʪʦʚʫ ʢʣʽʪʴ ʘʙʦ ʯʠʩʪʦʚʫ ʣʽʥʽʶ, ʙʘʣʢʠ ʦʙʨʽʟʘʶʪʴʩʷ ʧʠʣʘʤʠ ʛʘʨʷʯʦʛʦ ʨʽʟʘʥʥʷ 

ʜʦ ʜʦʚʞʠʥʠ ʦʭʦʣʦʜʞʫʚʘʯʘ ʘʙʦ ʜʦ ʢʦʤʝʨʮʽʡʥʦ ʥʝʦʙʭʽʜʥʦʾ ʜʦʚʞʠʥʠ ʧʨʦʢʘʪʫ. ʇʽʩʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʦʭʦʣʦʜʞʫʚʘʯʽ ʙʘʣʢʠ ʚʠʧʨʷʤʣʷʶʪʴʩʷ ʥʘ ʤʝʭʘʥʽʯʥʠʭ ʘʙʦ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʧʨʘʚʠʣʴʥʠʭ ʤʘʰʠʥʘʭ ʜʣʷ ʧʨʘʚʢʠ ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʨʽʞʫʪʴʩʷ ʧʠʣʘʤʠ ʧʦ ʜʦʚʞʠʥʽ. [4, 

EUROFER, 1998] 
 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʧʨʦʬʽʣʶ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʙʘʣʢʦʚʦʛʦ/ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʢʘʪʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʚʦʚʘʣʢʦʚʽ ʢʣʽʪʽ ʟ ʜʚʦʤʘ ʨʠʬʣʝʥʠʤʠ ʚʘʣʢʘʤʠ, ʪʘʢ ʽ çʫʥʽʚʝʨʩʘʣʴʥʽè 

ʢʣʽʪʽ ʟ ʜʚʦʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʪʘ ʜʚʦʤʘ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʚʘʣʢʘʤʠ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 2.10 ʽ ʨʠʩʫʥʢʫ 2.11. 
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ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.10. ʉʪʨʫʤʢʦʚʽ ʚʘʣʢʠ ʜʣʷ ʧʨʦʬʽʣʽʚ ʰʧʫʥʪʦʚʠʭ ʧʘʣʴ 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.11. ʋʥʽʚʝʨʩʘʣʴʥʽ ʢʣʽʪʽ ʜʣʷ ʧʘʨʘʣʝʣʴʥʠʭ ʬʣʘʥʮʝʚʠʭ ʚʠʨʦʙʽʚ 

 

 

ʂʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʧʨʦʢʘʪʮʽ ʙʘʣʦʢ, 

ʦʩʢʽʣʴʢʠ ʧʦʨʽʚʥʷʥʦ ʩʫʚʦʨʽ ʜʦʧʫʩʢʠ ʻ ʟʘʛʘʣʴʥʠʤʠ ʜʣʷ ʩʝʢʮʽʡ ʛʘʨʷʯʦʢʘʪʘʥʠʭ ʙʘʣʦʢ. 

ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ 

ʩʢʣʘʜʥʠʭ ʤʝʪʦʜʽʚ, ʷʢ, ʟʦʢʨʝʤʘ, ʪʝʭʥʦʣʦʛʽʷ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʜʞʝʨʝʣʘ 

ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ. 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʢʮʽʡʥʽ ʩʪʘʥʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʈʠʩʫʥʦʢ 

2.12 ʧʨʝʜʩʪʘʚʣʷʻ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʨʫʧʥʦʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʟ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʢʣʽʪʷʤʠ, ʷʢʠʡ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʜʚʦʪʦʚʨʦʚʠʭ ʙʘʣʢʘʭ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʧʦʣʠʮʷʤʠ H ʽ I. ɺʽʥ ʚʢʣʶʯʘʻ ʤʽʩʮʝʚʫ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ (QST ð ʛʘʨʪʫʚʘʥʥʷ ʟ ʚʽʜʧʫʩʢʦʤ) ʟ 

ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʜʣʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʪʘ ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʠʭ 

ʟʘʩʪʦʩʫʚʘʥʴ. 
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ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.12. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʢʨʫʧʥʦʩʦʨʪʥʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ 

 

 

ʅʘ ʨʠʩʫʥʢʫ 2.13 ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʚʝʣʠʢʦ-/ʩʝʨʝʜʥʴʦʩʦʨʪʥʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ, 

ʱʦ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʨʦʢʘʪʽ ʩʝʢʮʽʡ ʜʣʷ ʧʨʦʬʽʣʽʚ ʰʧʫʥʪʦʚʠʭ ʧʘʣʴ. ʇʨʦʤʽʞʥʽ ʢʣʽʪʽ 

ʥʘʣʝʞʘʪʴ ʜʦ çʚʽʜʢʨʠʪʦʛʦè ʪʠʧʫ ʟ ʦʜʥʠʤ ʟʘʛʘʣʴʥʠʤ ʧʨʠʚʦʜʦʤ. ɼʚʦʚʘʣʢʦʚʫ ʯʠʩʪʦʚʫ ʢʣʽʪʴ 

ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʢʣʽʪʪʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʧʦʣʠʮʷʤʠ. 
 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.13. ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʢʨʫʧʥʦ-/ʩʝʨʝʜʥʴʦʩʦʨʪʥʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʜʣʷ ʧʨʦʬʽʣʽʚ 

ʰʧʫʥʪʦʚʠʭ ʧʘʣʴ 

 

 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ ʩʪʘʥʘʭ 

ʩʦʨʪʦʚʦʛʦ ʬʘʩʦʥʥʦʛʦ ʧʨʦʢʘʪʫ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʦʣʠʪʽ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʙʘʣʢʦʚʠʤʠ ʟʘʛʦʪʦʚʢʘʤʠ (ʜʠʚ. ʨʠʩʫʥʦʢ 2.14). 
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44 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.14. ʇʨʠʢʣʘʜʠ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʨʽʟʽʚ ʙʘʣʢʦʚʠʭ ʟʘʛʦʪʦʚʦʢ 

 

 

ʗʢʱʦ ʪʝʤʧ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʨʦʙʥʠʯʘ ʧʨʦʛʨʘʤʘ ʜʘʶʪʴ ʟʤʦʛʫ, ʪʦ ʚʩʝ ʯʘʩʪʽʰʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʘʨʷʯʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ ð ʚʽʜ ʚʠʚʽʜʥʦʾ ʜʽʣʷʥʢʠ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʣʠʪʪʷ ʜʦ ʥʘʛʨʽʚʘʣʴʥʦʾ ʧʝʯʽ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ. ʄʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʟʥʘʯʥʦʾ 

ʝʢʦʥʦʤʽʾ ʫ ʩʧʦʞʠʚʘʥʥʽ ʝʥʝʨʛʽʾ, ʘʣʝ ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʣʠʟʴʢʦʩʪʽ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʜʦ 

ʤʘʰʠʥʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ. 
 

 
ʈʠʩ. 2.15. ʉʝʨʝʜʥʴʦʩʦʨʪʥʠʡ ʧʨʦʢʘʪʥʠʡ ʩʪʘʥ, ʜʦ ʷʢʦʛʦ ʧʦʜʘʶʪʴʩʷ ʣʠʪʽ ʙʘʣʢʦʚʽ ʟʘʛʦʪʦʚʢʠ  

ɼʞʝʨʝʣʦ: [6, EUROFER, 2019] 

 

 

 

2.2.1.6 ʊʨʫʙʦʧʨʦʢʘʪʥʽ ʩʪʘʥʠ.  

ɹʝʟʰʦʚʥʽ ʪʨʫʙʠ 

ɺʠʨʦʙʥʠʮʪʚʦ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ: 

 

¶ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ; 

¶ ʧʨʦʠhʚʢʘ (ʧʨʝʩ-ʧʨʦʰʠʚʢʘ ʘʙʦ ʚʘʣʢʦʚʘ ʧʨʦʢʘʪʢʘ); 

¶ ʧʦʜʦʚʞʝʥʥʷ/ʨʦʟʪʷʛʫʚʘʥʥʷ; 

¶ ʬʽʥʽʰʥʠʡ ʧʨʦʢʘʪ; 

¶ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 45 

 

 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʪʠʧʘʤʠ ʟʘʚʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ, ʻ ʩʪʘʥʠ ʜʣʷ ʧʨʦʢʘʪʢʠ 

ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ, ʘʚʪʦʤʘʪ-ʩʪʘʥʠ, ʧʨʦʩʫʚʥʽ ʩʪʘʥʠ ʟ ʨʝʡʢʦʚʠʤʠ ʰʪʦʚʭʘʯʘʤʠ ʪʘ ʧʽʣʴʛʝʨ-

ʩʪʘʥʠ. ʈʠʩʫʥʢʠ 2.16 ʪʘ 2.17 ʧʦʢʘʟʫʶʪʴ ʜʝʷʢʽ ʪʠʧʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʫʙʦʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ. 

 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʣʝʛʦʚʘʥʠʭ ʪʘ ʩʝʨʝʜʥʴʦʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʻ 

ʙʝʟʧʝʨʝʨʚʥʦʣʠʪʽ ʢʨʫʛʣʽ ʟʘʛʦʪʦʚʢʠ ʘʙʦ ʙʣʶʤʠ, ʭʦʯʘ ʽʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʛʦʪʦʚʢʠ ʽʟ 

ʢʚʘʜʨʘʪʥʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʩʦʢʦʭʨʦʤʦʚʘʥʠʭ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʻ, 

ʧʝʨʝʜʫʩʽʤ, ʢʨʫʛʣʽ ʧʨʫʪʠ, ʧʨʦʢʘʪʘʥʽ ʟ ʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ. ɺʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʢʘʪʢʠ ʫ ʢʽʣʴʮʝʚʠʭ ʧʝʯʘʭ, ʱʦ ʦʧʘʣʶʶʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ ʘʙʦ ʤʘʟʫʪʦʤ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʰʣʷʭʦʤ ʧʨʦʰʠʚʘʥʥʷ ʚʠʨʦʙʣʷʶʪʴ ʧʦʨʦʞʥʠʩʪʫ ʟʘʛʦʪʦʚʢʫ. ʋ ʥʘʡʚʘʞʣʠʚʽʰʦʤʫ 

ʧʨʦʮʝʩʽ ʧʨʦʰʠʚʢʠ ʦʪʚʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʭʠʣʽ ʚʘʣʢʠ. ʆʪʚʽʨ ʚʠʨʦʙʣʷʻʪʴʩʷ ʜʚʦʤʘ 

ʧʦʭʠʣʠʤʠ ʚʘʣʢʘʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʪʘʢ, ʱʦ ʟʣʠʪʦʢ ʧʨʦʢʨʫʯʫʻʪʴʩʷ 

ʛʚʠʥʪʦʚʠʤ ʨʫʭʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʨʘʚʢʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʫ, ʫʪʚʦʨʶʶʯʠ ʧʦʨʦʞʥʠʩʪʠʡ 

ʙʣʶʤ. ʆʧʨʘʚʢʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʫ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʧʨʫʪʽ ʱʦ, ʚʽʣʴʥʦ ʦʙʝʨʪʘʻʪʴʩʷ ʪʘ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʫʧʦʨʥʠʤ ʧʽʜʰʠʧʥʠʢʦʤ ʥʘ ʚʠʭʦʜʽ. 
 

 
ɼʞʝʨʝʣʦ: [8, ʅʽʤʝʮʴʢʝ ʚʠʜʘʚʥʠʮʪʚʦ ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ð ʃʝʡʧʮʠʛ, 1990] 

ʈʠʩ. 2.16. ʉʪʘʥ ʜʣʷ ʧʨʦʢʘʪʢʠ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ ʥʘ ʦʧʨʘʚʮʽ 
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46 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 
ɼʞʝʨʝʣʦ: [8, ʅʽʤʝʮʴʢʝ ʚʠʜʘʚʥʠʮʪʚʦ ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ð ʃʝʡʧʮʠʛ, 1990] 

ʈʠʩ. 2.17. ʉʪʘʥ ʜʣʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʥʘ ʦʧʨʘʚʮʽ (ʘʚʪʦʤʘʪ-ʩʪʘʥ) 

 

 

ʇʦʟʜʦʚʞʥʘ ʧʨʦʢʘʪʢʘ, ʧʦʧʝʨʝʯʥʘ ʧʨʦʢʘʪʢʘ ʘʙʦ ʧʨʝʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʘʜʽʾ 

ʧʦʜʦʚʞʝʥʥʷ (ʝʣʦʥʛʘʮʽʾ). ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ ʧʨʦʢʘʪʫ ʪʨʫʙ, ʦʩʢʽʣʴʢʠ 

ʮʝ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

 

ʂʽʣʴʢʘ ʢʣʽʪʝʡ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ, ʟʘʟʚʠʯʘʡ 6ï8 ʜʚʦʚʘʣʢʦʚʠʭ 

ʢʣʽʪʝʡ ʥʘ ʛʨʫʧʫ, ʧʽʜ ʢʫʪʦʤ 90Á ʦʜʥʘ ʜʦ ʦʜʥʦʾ. ɿʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʤʽʞ ʚʘʣʢʘʤʠ ʽ ʮʠʣʽʥʜʨʠʯʥʦʶ ʟʤʘʱʝʥʦʶ ʦʧʨʘʚʢʦʶ. 

 

ʇʨʦʢʘʪʢʘ ʜʦ ʛʦʪʦʚʦʛʦ ʨʦʟʤʽʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟ ʚʥʫʪʨʽʰʥʴʦ ʾʦʧʨʘʚʢʠ ʫ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ 

ʩʪʘʥʘʭ ʘʙʦ ʨʝʜʫʢʮʽʡʥʦ-ʨʦʟʪʷʛʫʚʘʣʴʥʠʭ ʩʪʘʥʘʭ. ʂʘʣʽʙʨʫʚʘʣʴʥʽ ʩʪʘʥʠ ʤʘʶʪʴ ʚʽʜ 2 ʜʦ 10 

ʢʣʽʪʝʡ ʽ ʤʦʞʫʪʴ ʤʘʪʠ ʧʦ ʜʚʘ-ʪʨʠ ʚʘʣʢʠ ʥʘ ʢʣʽʪʽ. ʇʦ ʤʽʨʽ ʟʤʝʥʰʝʥʥʷ ʢʦʣʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ʋ ʨʝʜʫʢʮʽʡʥʦ-ʨʦʟʪʷʛʫʚʘʣʴʥʠʭ ʩʪʘʥʘʭ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʧʦ ʪʨʠ ʚʘʣʢʠ ʥʘ 

ʢʣʽʪʴ ʽ ʜʦ 30 ʢʣʽʪʝʡ, ʫʥʠʢʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ, ʦʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʤʽʞ 

ʢʣʽʪʷʤʠ ʜʽʶʪʴ ʩʠʣʠ ʥʘʪʷʞʽʥʥʷ. 

 

ʊʨʫʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʝʚʠʙʘʛʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʚʘʥʪʘʞʝʥʽ 

ʦʜʨʘʟʫ ʧʽʩʣʷ ʧʨʦʢʘʪʢʠ. ɼʣʷ ʙʽʣʴʰ ʩʫʚʦʨʠʭ ʚʠʤʦʛ ʱʦʜʦ ʷʢʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʛʘʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʜʘʨʥʦʾ ʚôʷʟʢʦʩʪʽ, ʧʽʩʣʷ ʧʨʦʢʘʪʢʠ ʟʘʟʚʠʯʘʡ ʧʨʦʚʦʜʷʪʴ ʨʦʟʜʽʣʴʥʫ ʪʝʨʤʽʯʥʫ 

ʦʙʨʦʙʢʫ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʥʦʨʤʘʣʽʟʘʮʽʶ ʪʘ ʚʽʜʧʫʩʢ ʩʪʘʣʝʡ. 

 
 

2.2.2 ʆʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʪʘ ʦʙʨʦʙʢʘ ʚʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
 

ʉʣʷʙʠ, ʙʣʶʤʠ ʪʘ ʟʘʛʦʪʦʚʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʜʝʬʝʢʪʠ ʧʦʚʝʨʭʥʽ, ʪʘʢʽ ʷʢ ʪʨʽʱʠʥʠ, ʩʢʣʘʜʢʠ ʘʙʦ 

ʰʚʠ. ʇʽʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʽ ʚʘʣʴʮʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʝ ʙʫʪʠ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʜʦʛʘʥʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʢʘʪʫ.  
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 47 

 

 

ʇʦʚʝʨʭʥʝʚʽ ʜʝʬʝʢʪʠ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʪʘʢʦʞ ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ. 

 

ɺʦʛʥʝʚʝ ʟʘʯʠʱʝʥʥʷ  
ɺʦʛʥʝʚʝ ʟʘʯʠʱʝʥʥʷ ʫʩʫʚʘʻ ʜʝʬʝʢʪʠ ʧʦʚʝʨʭʥʽ ʤʘʨʦʢ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʢʠʩʥʝʚʦ-ʧʘʣʠʚʥʠʤ 

ʧʦʣʫʤôʷʤ. ʇʦʣʫʤ'ʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʣʘʚʣʝʥʥʷ ʪʘ ʦʢʠʩʣʝʥʥʷ ʩʪʘʣʝʚʦʾ 

ʧʦʚʝʨʭʥʽ, ʪʦʜʽ ʷʢ ʦʢʨʝʤʝ ʧʦʜʘʥʥʷ ʢʠʩʥʶ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʫʩʫʚʘʻ ʰʣʘʢʦʚʠʡ ʧʨʦʜʫʢʪ ʽʟ 

ʧʦʚʝʨʭʥʽ. ɺʦʛʥʝʚʝ ʟʘʯʠʱʝʥʥʷ ʨʦʙʠʪʴʩʷ ʚʨʫʯʥʫ (ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʧʘʨʪʽʾ, ʟʘʟʚʠʯʘʡ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʣʽ) ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

 

ʆʢʘʣʠʥʘ ʚʽʜ ʤʘʰʠʥʥʦʛʦ ʚʦʛʥʝʚʦʛʦ ʟʘʯʠʱʝʥʥʷ ʟʤʠʚʘʻʪʴʩʷ ʟʽ ʩʪʘʣʝʚʦʾ ʧʦʚʝʨʭʥʽ ʚʦʜʦʶ ʧʽʜ 

ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʽ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʜʦ ʚʦʜʷʥʦʾ ʷʤʠ, ʟʚʽʜʢʠ ʦʢʘʣʠʥʘ ʚʠʜʘʣʷʻʪʴʩʷ ʢʨʘʥʦʤ. ɺʦʜʘ 

ʧʽʜʜʘʻʪʴʩʷ ʦʙʨʦʙʮʽ ʪʘ ʨʝʮʠʨʢʫʣʷʮʽʾ. ʇʦʯʠʥʘʶʯʠ ʟ ʨʫʯʥʦʛʦ ʚʦʛʥʝʚʦʛʦ ʟʘʯʠʱʝʥʥʷ, ʟʙʽʨ 

ʩʢʨʘʧʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʽʚ. 

 

ɺʠʢʠʜʠ ʧʠʣʫ ʚʽʜ ʚʦʛʥʝʚʦʛʦ ʟʘʯʠʱʝʥʥʷ ʟʙʠʨʘʶʪʴ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʫʣʦʚʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʬʽʣʴʪʨʽʚ (ʤʦʢʨʠʭ ʘʙʦ ʩʫʭʠʭ). 

 

ʐʣʽʬʫʚʘʥʥʷ 
ʐʣʽʬʫʚʘʥʥʷ ð ʮʝ ʱʝ ʦʜʠʥ ʩʧʦʩʽʙ ʫʩʫʥʫʪʠ ʜʝʬʝʢʪʠ ʥʘ ʧʦʚʝʨʭʥʽ ʩʣʷʙʽʚ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʥʝʽʨʞʘʚʥʠʭ ʩʪʘʣʝʡ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʨʦʢ ʩʪʘʣʽ, ʜʝ ʪʝʨʤʽʯʥʝ ʚʠʜʘʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ 

ʥʝʤʦʞʣʠʚʝ. ʉʘʤʝ ʪʦʤʫ ʜʝʬʝʢʪʠ ʜʦʚʦʜʠʪʴʩʷ ʫʩʫʚʘʪʠ ʰʣʽʬʫʚʘʥʥʷʤ. ʇʨʦʮʝʩ ʰʣʽʬʫʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʙʦ ʚʨʫʯʥʫ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʐʣʽʬʫʚʘʥʥʷ 

ʚʨʫʯʥʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʦʛʦ ʝʣʝʢʪʨʦʽʥʩʪʨʫʤʝʥʪʘ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʫ 

ʢʘʙʽʥʘʭ, ʦʙʣʘʜʥʘʥʠʭ ʢʘʥʘʣʘʤʠ ʚʽʜʚʝʜʝʥʥʷ ʜʠʤʫ ʜʦ ʨʫʢʘʚʥʠʭ ʬʽʣʴʪʨʽʚ. ʐʣʽʬʫʚʘʣʴʥʽ 

ʚʝʨʩʪʘʪʠ ʦʩʥʘʱʝʥʽ ʨʦʣʴʛʘʥʛʘʤʠ, ʥʘ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʘ ʟʘʛʦʪʦʚʢʘ, ʽ ʥʘ ʷʢʠʭ ʾʾ ʤʦʞʥʘ 

ʧʝʨʝʤʽʱʘʪʠ. ɼʠʩʢ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʚʽʟʢʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʤʽʱʘʪʠ ʡʦʛʦ 

ʥʘʟʘʜ ʪʘ ʚʧʝʨʝʜ ʧʦ ʟʘʛʦʪʦʚʮʽ. ɸʛʨʝʛʘʪ ʨʦʟʤʽʱʝʥʠʡ ʫ ʢʦʨʧʫʩʽ, ʷʢʠʡ ʟʙʠʨʘʻ ʧʠʣ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʰʣʽʬʫʚʘʥʥʷ, ʽ ʥʘʧʨʘʚʣʷʻ ʡʦʛʦ ʜʦ ʨʫʢʘʚʥʦʛʦ ʬʽʣʴʪʨʘ ʧʝʨʝʜ ʩʢʠʜʘʥʥʷʤ 

ʚ ʘʪʤʦʩʬʝʨʫ. 

 

ʈʦʟʨʽʟʘʥʥʷ ʩʣʷʙʽʚ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ 
ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʣʷʙʠ ʜʦʚʦʜʠʪʴʩʷ ʦʙʨʽʟʘʪʠ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʤʽʨʫ. ʂʣʠʥʦʧʦʜʽʙʥʽ 

ʩʣʷʙʠ, ʱʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʰʠʨʠʥʠ ʥʘ ʫʩʪʘʥʦʚʮʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ 

(ʨʝʛʫʣʶʚʘʥʥʷ ʬʦʨʤʠ) ʪʘ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʧʘʨʪʽʾ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʚʝʜʝʥʽ ʜʦ ʧʦʪʨʽʙʥʠʭ 

ʨʦʟʤʽʨʽʚ ʛʘʟʦʧʦʣʫʤʝʥʝʚʠʤ ʨʽʟʘʥʥʷʤ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʙʘʞʘʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ. 

 
 

2.2.3 ʅʘʛʨʽʚʘʣʴʥʽ ʧʝʯʽ ʪʘ ʧʝʯʽ ʜʣʷ ʪʝʨʤʽʯʥʦ ʾʦʙʨʦʙʢʠ 
 

ɼʣʷ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ ʩʪʘʣʝʚʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʦʩʪʫʧʘʻ, ʤʘʻ ʙʫʪʠ ʥʘʛʨʽʪʠʡ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʢʘʪʢʠ ʚʽʜ 1050 ÁC ʜʦ 1300 ÁC, ʽ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

ɿʘʣʝʞʥʦ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ʰʠʭʪʠ ʪʘ ʧʨʦʮʝʩʫ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʥʘʛʨʽʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʪʠʧʘʭ ʧʝʯʝʡ, ʪʘʢʠʭ ʷʢ ʰʘʭʪʥʽ ʧʝʯʽ, ʧʝʯʽ ʰʪʦʚʭʘʣʴʥʦʛʦ ʪʠʧʫ, ʧʝʯʽ ʟ ʢʨʦʢʫʶʯʠʤ 

ʧʦʜʦʤ ʘʙʦ ʢʨʦʢʫʶʯʠʤʠ ʙʘʣʢʘʤʠ, ʢʽʣʴʮʝʚʽ ʧʝʯʽ ʪʘ ʽʥʰʽ. ʎʽ ʧʝʯʽ ʦʧʘʣʶʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʤʘʩʪʠʣʘʤʠ, ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʛʘʟʘʤʠ, ʪʘʢʠʤʠ ʷʢ COG ʪʘ BFG. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʧʣʦʥʦʩʽʷ  ʫʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʚʠʢʠʜʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ (ʧʝʨʝʚʘʞʥʦ SO2 

ʪʘ NOx). 

 
 

2.2.3.1 ʂʘʤʝʨʥʽ ʧʝʯʽ 

 

ʂʘʤʝʨʥʽ ʧʝʯʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʘʣʝʡ ʪʘ ʭʦʣʦʜʥʦʾ ʰʪʘʤʧʦʚʢʠ. 

ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʢʘʤʝʨʥʦʾ ʧʝʯʽ ʻ ʥʘʛʨʽʚʘʣʴʥʠʡ ʢʦʣʦʜʷʟʴ (ʜʣʷ ʟʣʠʪʢʽʚ), ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʽʛʨʽʚʘʥʥʷ ʟʣʠʪʢʽʚ, ʩʣʷʙʽʚ ʪʘ ʽʥʰʦʾ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ.  
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48 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʠʭ ʢʘʤʝʨ ʽʟ ʚʦʛʥʝʪʨʠʚʢʦʶ ʬʫʪʝʨʽʚʢʦʶ, ʚ ʷʢʠʭ ʤʘʪʝʨʽʘʣ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ, ʨʦʟʤʽʱʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦ (ʟʣʠʪʢʠ) ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʩʣʷʙʠ). ʈʫʭʦʤʘ ʢʨʠʰʢʘ 

ʜʘʻ ʟʤʦʛʫ ʚʚʝʩʪʠ ʤʘʪʝʨʽʘʣ, ʱʦ ʧʦʜʘʻʪʴʩʷ, ʽ ʟʘʙʨʘʪʠ ʡʦʛʦ ʜʣʷ ʧʨʦʢʘʪʢʠ. ʃʠʪʽ ʟʣʠʪʢʠ ʤʦʞʥʘ 

ʟʘʚʘʥʪʘʞʠʪʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʾʭ çʨʦʟʜʷʛʘʥʥʷè ʜʣʷ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ. ʊʠʧʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʢʦʣʦʜʷʟʷ ʩʪʘʥʦʚʠʪʴ 50ï170 ʪʦʥʥ ʽʟ ʪʝʧʣʦʚʦʶ ʧʦʪʫʞʥʽʩʪʶ 9,5 ʄɺʪ (Th) ʽ 

ʰʚʠʜʢʽʩʪʶ ʥʘʛʨʽʚʘʥʥʷ 10,7 ʪ/ʛʦʜ. 

 

ʅʘʛʨʽʚʘʣʴʥʽ ʢʦʣʦʜʷʟʽ ʙʽʣʴʰʝ ʥʝ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʪʘʣʴ ʚʩʝ 

ʯʘʩʪʽʰʝ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ ʣʠʪʪʷʤ ð ʧʨʦʮʝʩ, ʷʢʠʡ ʯʘʩʪʦ ʦʤʠʥʘʻ ʥʘʛʨʽʚʘʣʴʥʽ 

ʢʦʣʦʜʷʟʽ. ʇʨʠʢʣʘʜ ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʢʦʣʦʜʷʟʶ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.18. [4, EUROFER, 

1998] 

 

ɼʞʝʨʝʣʦ: [9, ɻʨʫʧʘ ʧʽʜʪʨʠʤʢʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ETSU) - c, 1993] 

ʈʠʩ. 2.18. ʐʘʭʪʥʘ ʧʽʯ 

 

 

ɯʥʰʠʡ ʪʠʧ ʢʘʤʝʨʥʦʾ ʧʝʯʽ ð ʮʝ ʧʽʯ ʽʟ ʚʠʩʫʚʥʠʤ ʧʦʜʦʤ. ʐʠʭʪʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʚ ʨʦʙʦʯʫ 

ʢʘʤʝʨʫ ʧʝʯʽ ʥʘ ʚʠʩʫʚʥʦʤʫ ʚʽʟʢʫ. ʂʘʤʝʨʘ ʧʝʯʽ ʟʘʢʨʠʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʣʦʥʦʢ, ʽ 

ʰʠʭʪʘ ʥʘʛʨʽʚʘʻʪʴʩʷ. ʂʦʣʠ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʜʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʚʝʨʮʷʪʘ ʚʽʜʯʠʥʷʶʪʴʩʷ, ʚʽʟʦʢ 

ʽʟ ʰʠʭʪʦʶ ʚʠʡʤʘʻʪʴʩʷ, ʽ ʩʣʷʙ ʘʙʦ ʟʣʠʪʦʢ ʚʠʚʦʟʷʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. [4, 

EUROFER, 1998] 
 
 

2.2.3.2 ʄʝʪʦʜʠʯʥʽ ʧʝʯʽ (ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ) 

 

ʋ ʙʽʣʴʰʽ ʧʝʯʽ ʰʠʭʪʘ ʟʘʟʚʠʯʘʡ ʧʦʜʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ. ʐʠʭʪʘ ʰʪʦʚʭʘʻʪʴʩʷ ʯʝʨʝʟ ʧʽʯ 

ʥʘʩʪʫʧʥʦʶ ʧʘʨʪʽʻʶ ʰʠʭʪʠ (ʰʪʦʚʭʘʣʴʥʘ ʧʽʯ) ʘʙʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʭʣʠʚʠʭ 

ʙʘʣʦʢ (ʧʽʯ ʽʟ ʢʨʦʢʫʶʯʠʤ ʙʘʣʦʯʥʠʤ ʧʦʜʦʤ), ʢʨʦʢʫʶʯʦʛʦ ʧʦʜʫ ʘʙʦ ʥʘ ʚʘʣʢʘʭ / ʤʽʞ 

ʚʘʣʢʘʤʠ. 

ʇʨʠʢʣʘʜʠ ʧʝʯʝʡ ʙʽʣʴʰʦʛʦ ʨʦʟʤʽʨʫ (> 20 ʄɺʪĀʛʦʜ) ð ʰʪʦʚʭʘʣʴʥʦʾ ʧʝʯʽ ʪʘ ʧʝʯʽ ʟ 

ʢʨʦʢʫʶʯʠʤ ʙʘʣʦʯʥʠʤ ʧʦʜʦʤ ð ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 2.19 ʪʘ 2.20 ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘʡʙʽʣʴʰʠʤʠ ʧʝʯʘʤʠ ʽʟ ʢʨʦʢʫʶʯʠʤ ʙʘʣʦʯʥʠʤ ʧʦʜʦʤ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʻ 

ʧʝʯʽ ʧʦʪʫʞʥʽʩʪʶ 180 ʄɺʪĀʛʦʜ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 420 ʪ/ʛʦʜ, ʘ ʪʘʢʦʞ ʰʪʦʚʭʘʣʴʥʽ ʧʝʯʽ 

ʧʦʪʫʞʥʽʩʪʶ 200 ʄɺʪĀʛʦʜ ʢʦʤʧʘʥʽʾ çVoestalpineè, ʤ. ʃʽʥʮ [4, EUROFER, 1998] 
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ɼʞʝʨʝʣʦ: [10, ʈʝʥʮ ʪʘ ʽʥ., 1998]. 

ʈʠʩ. 2.19. ʐʪʦʚʭʘʣʴʥʘ ʧʽʯ 

 

 

ɼʞʝʨʝʣʦ: [11, ɻʨʫʧʘ ʧʽʜʪʨʠʤʢʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ETSU) - b, 1993] 

ʈʠʩ. 2.20. ʇʽʯ ʽʟ ʢʨʦʢʫʶʯʠʤ ʧʦʜʦʤ 

 

 

ʋ ʢʽʣʴʮʝʚʽʡ ʧʝʯʽ (ʜʠʚ. ʨʠʩʫʥʦʢ 2.21), ʰʠʭʪʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʦʜ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ. ʇʽʜ ʯʘʩ 

ʮʠʢʣʫ ʨʦʙʦʪʠ ʧʝʯʽ (ʧʦʜ ʦʙʝʨʪʘʻʪʴʩʷ) ʤʘʪʝʨʽʘʣ ʥʘʛʨʽʚʘʻʪʴʩʷ ʽ, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʙʝʨʪʘʥʥʷ, 

ʚʠʜʘʻʪʴʩʷ. 
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ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.21. ʊʠʧʦʚʘ ʩʭʝʤʘ ʢʽʣʴʮʝʚʦʾ ʧʦʜʦʚʦʾ ʧʝʯʽ 

 

 

2.2.4 ʆʯʠʱʝʥʥʷ ʚʽʜ ʦʢʘʣʠʥʠ 
 

ʇʝʨʝʜ ʧʨʦʢʘʪʢʦʶ ʦʢʘʣʠʥʫ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʜʘʣʷʪʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʦʢʘʣʠʥʦʶ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʦʙʪʠʩʢʘʶʪʴʩʷ 

ʚʘʣʢʘʤʠ (ʪʘʢ ʟʚʘʥʽ çʚʢʘʪʘʥʽ ʨʝʯʦʚʠʥʠè). 

 

ʄʝʭʘʥʽʯʥʝ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ, ʜʝ ʦʢʘʣʠʥʘ, ʱʦ ʥʘʣʠʧʣʘ, ʤʝʭʘʥʽʯʥʦ ʟʥʽʤʘʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʣʝʛʢʦʤʫ ʧʨʦʭʦʜʞʝʥʥʶ (ʟʜʝʙʽʣʴʰʦʛʦ ʫ ʜʚʦʚʘʣʢʦʚʠʭ ʢʣʽʪʷʭ), ʘ ʧʦʪʽʤ ð ʨʦʟʧʠʣʝʥʥʶ ʘʙʦ 

ʤʝʭʘʥʽʯʥʦʤʫ ʚʠʜʘʣʝʥʥʁ  (ʯʠʱʝʥʥʶ), ʚʞʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ. ʉʴʦʛʦʜʥʽ 

ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʻ ʾʾ ʨʦʟʙʠʪʪʷ ʪʘ ʟʥʷʪʪʷ ʦʢʘʣʠʥʠ ʨʦʟʧʠʣʝʥʥʷʤ 

ʚʦʜʠ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. ɺʦʜʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʤʘʪʝʨʽʘʣʫ ʧʽʜ 

ʪʠʩʢʦʤ 120ï250 ʙʘʨ (ʫ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ 600 ʙʘʨ) ʯʝʨʝʟ ʧʣʦʩʢʽ ʬʦʨʩʫʥʢʠ. ɼʣʷ 

ʥʘʣʝʞʥʦʛʦ ʝʬʝʢʪʫ ʦʯʠʱʝʥʥʷ ʪʠʩʢ ʩʪʨʫʤʝʥʷ ʧʨʠ ʟʫʩʪʨʽʯʽ ʟ ʧʦʚʝʨʭʥʝʶ (ʪʦʙʪʦ ʪʠʩʢ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʬʦʨʩʫʥʦʢ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʜʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ) ʻ 

ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ, ʥʽʞ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ. ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʢʘʪʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʪʘʢʽ ʤʝʪʦʜʠ: 

 

¶ ʇʝʨʚʠʥʥʝ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʫ ʪʘʢ ʟʚʘʥʠʭ ʟʘʩʦʙʘʭ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʧʽʜ 
ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʝʨʝʜ ʚʭʦʜʦʤ ʜʦ ʰʣʽʬʫʚʘʣʴʥʦʾ ʣʽʥʽʾ ʪʘ ʦʙʣʘʜʥʘʥʠʭ 

ʦʜʥʽʻʶ ʘʙʦ ʜʚʦʤʘ ʧʘʨʘʤʠ ʥʘʩʘʜʦʢ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ, ʷʢʽ ʽʥʦʜʽ ʙʫʚʘʶʪʴ 

ʨʝʛʫʣʴʦʚʘʥʠʤʠ. 

¶ ɺʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʚ ʢʣʽʪʷʭ ʩʪʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʘʜʦʢ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘʜ ʽ ʧʽʜ ʤʽʩʮʝʤ ʧʨʦʭʦʜʞʝʥʥʷ ʣʠʩʪʽʚ ʤʝʪʘʣʫ ʟ ʦʙʦʭ ʙʦʢʽʚ ʨʝʚʝʨʩʠʚʥʦʾ 

ʢʣʽʪʽ ʪʘ ʟ ʙʦʢʫ ʚʭʦʜʫ ʫ ʨʘʟʽ ʙʝʟʧʝʨʝʨʚʥʠʭ ʢʣʽʪʝʡ. 

¶ ɺʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʧʨʠ ʚʭʦʜʽ ʜʦ ʯʠʩʪʦʚʦʾ ʣʽʥʽʾ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʦʢʘʣʠʥʠ, 
ʪʦʙʪʦ ʦʢʘʣʠʥʠ, ʩʬʦʨʤʦʚʘʥʦʾ ʥʘ ʯʦʨʥʦʚʽʡ ʣʽʥʽʾ ʙʽʣʷ ʨʦʣʴʛʘʥʛʽʚ ʰʣʽʬʫʚʘʣʴʥʦʾ ʣʽʥʽʾ ʪʘ 

ʯʠʩʪʦʚʦʾ ʣʽʥʽʾ. 

¶ ʇʘʨʠ ʩʦʧʝʣ ʜʣʷ ʟʙʠʚʘʥʥʷ ʦʢʘʣʠʥʠ ʥʘ ʢʣʽʪʷʭ ʩʪʘʥʫ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʭʦʜʽ ʜʦ ʧʝʨʰʦʾ 
ʢʣʽʪʽ ʯʠʩʪʦʚʦʾ ʣʽʥʽʾ. [4,  EUROFER, 1998] 
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ʋ ʚʠʧʘʜʢʫ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ ʜʣʷ ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ ʥʘʩʘʜʢʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ 

ʢʦʥʩʪʨʫʶʶʪʴʩʷ ʘʙʦ ʫ ʬʦʨʤʽ ʨʦʟʧʠʣʶʚʘʣʴʥʠʭ ʢʽʣʝʮʴ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʢʦʤʙʽʥʘʮʽʾ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘʩʘʜʦʢ, ʷʢʽ ʽʥʦʜʽ ʨʝʛʫʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʥʘʣʝʞʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʟ ʫʩʽʭ ʧʦʚʝʨʭʦʥʴ 

ʤʘʪʝʨʽʘʣʫ. [4, EUROFER, 1998] 
 
 

2.2.5 ɹʦʢʦʚʝ ʦʙʪʠʩʥʝʥʥʷ 
 

ɹʦʢʦʚʝ ʦʙʪʠʩʥʝʥʥʷ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʤʫʛ ʽ ʪʦʚʩʪʦʣʠʩʪʦʚʠʭ 

ʚʠʨʦʙʽʚ. ʉʣʷʙʠ, ʚʠʨʦʙʣʝʥʽ ʥʘ ʫʩʪʘʥʦʚʮʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʣʠʪʪʷ, ʧʦʩʪʘʯʘʶʪʴʩʷ ʟ ʧʝʚʥʠʤʠ 

ʚʠʟʥʘʯʝʥʠʤʠ ʩʪʫʧʽʥʯʘʩʪʠʤʠ ʨʦʟʤʽʨʘʤʠ ʧʦ ʰʠʨʠʥʽ. ʐʠʨʠʥʫ ʧʦʪʨʽʙʥʦ ʟʤʝʥʰʠʪʠ ʜʦ 

ʟʘʜʘʥʦʛʦ ʨʦʟʤʽʨʫ ʧʨʦʢʘʪʫʚʘʥʦʾ ʩʤʫʛʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʚʫʟʴʢʠʤ ʧʨʠʧʫʩʢʦʤ ʥʘ ʦʙʨʽʟʢʫ 

(ʤʽʥʽʤʽʟʘʮʽʷ ʩʢʨʘʧʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʨʽʚʥʷ ʚʠʭʦʜʫ). ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʝ ʟʤʝʥʰʝʥʥʷ 

ʰʠʨʠʥʠ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʪʘʢ ʟʚʘʥʠʭ ʝʜʞʝʨʘʭ (ʢʣʽʪʷʭ ʽʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʚʘʣʢʘʤʠ) ð 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʚʽʪʴ ʫ ʧʨʝʩʘʭ ʜʣʷ ʩʣʷʙʽʚ ð ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʨʝʜ ʙʣʦʢʦʤ 

ʯʦʨʥʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ. ʊʦʯʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ ʪʘ ʦʧʪʠʤʘʣʴʥʝ ʜʦʪʨʠʤʘʥʥʷ 

ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʣʴʢʽʩʪʴ ʩʢʨʘʧʫ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʽʟʢʠ 

(ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʟʣʠʚʢʘ) ʫ ʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ ʪʘ ʥʘ ʯʠʩʪʦʚʠʭ ʣʽʥʽʷʭ (ʟʨʽʟʘʥʥʷ 

ʢʨʦʤʢʠ). 

 
 

2.2.6 ʇʨʦʢʘʪ ʟʘʛʦʪʦʚʢʠ 
 

ʇʨʦʢʘʪ ʟʘʛʦʪʦʚʢʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʝʨʰʦʛʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʜʝʪʘʣʽ ʥʘ ʚʝʣʠʯʠʥʫ 

ʟʘʣʠʰʢʦʚʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʚʭʦʜʽ ʛʘʨʷʯʦʾ ʚʘʣʴʮʶʚʘʣʴʥʦʾ ʰʠʭʪʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʤʫʛʠ, ʧʨʫʪʘ ʪʘ ʩʝʢʮʽʡ. ʗʢ ʧʨʘʚʠʣʦ, ʣʽʥʽʷ ʧʨʦʢʘʪʫ ʟʘʛʦʪʦʚʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʣʽʪʝʡ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ, ʚʢʣʶʯʘʶʯʠ ʝʜʞʝʨʠ 

(ʚʝʨʪʠʢʘʣʴʥʽ ʢʣʽʪʽ), ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʜ ʢʣʽʪʪʶ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʰʠʨʠʥʠ. ʈʝʚʝʨʩʠʚʥʽ 

ʯʦʨʥʦʚʽ ʢʣʽʪʽ ʜʣʷ ʧʨʦʢʘʪʫ ʟʘʛʦʪʦʚʢʠ ʽʥʦʜʽ ʦʩʥʘʱʝʥʽ ʝʜʞʝʨʘʤʠ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ ʢʣʽʪʽ ʩʪʘʥʫ. 

[4, EUROFER, 1998] 

 

 

2.2.7 ʇʨʦʢʘʪ ʩʤʫʛʠ / ʏʠʩʪʦʚʘ ʣʽʥʽʷ 
 

ɿʘʛʘʣʦʤ ʯʠʩʪʦʚʠʡ ʩʪʘʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʷʜʫ ʢʣʽʪʝʡ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʜʥʘ ʟʘ 

ʦʜʥʦʶ. ʂʣʽʪʽ ʤʘʶʪʴ ʰʘʭʦʚʽ ʧʨʦʤʽʞʢʠ ʤʽʞ ʚʘʣʢʘʤʠ, ʘ ʪʦʤʫ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʜʦ 

ʥʝʦʙʭʽʜʥʦʾ ʢʽʥʮʝʚʦʾ ʪʦʚʱʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʟʘʛʦʪʦʚʢʠ. ʂʽʣʴʢʽʩʪʴ ʢʣʽʪʝʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʨʢʠ ʽ ʪʦʚʱʠʥʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʩʪʫʧʘʻ (ʩʣʷʙʽʚ), ʘ ʪʘʢʦʞ ʚʽʜ ʜʽʘʧʘʟʦʥʫ 

ʪʦʚʱʠʥʠ ʛʦʪʦʚʦʾ ʩʤʫʛʠ. 

 

ʅʦʞʠʮʽ ʜʣʷ ʦʙʨʽʟʘʥʥʷ ʢʽʥʮʽʚ, ʫʩʪʘʥʦʚʣʝʥʽ ʧʝʨʝʜ ʯʠʩʪʦʚʠʤʠ ʢʣʽʪʷʤʠ, ʩʣʫʛʫʶʪʴ ʜʣʷ 

ʦʙʨʽʟʘʥʥʷ ʢʽʥʮʽʚ ʛʨʫʙʦʾ ʩʤʫʛʠ, ʷʢʘ ʤʦʞʝ ʤʘʪʠ ʬʦʨʤʫ ʷʟʠʢʘ ʘʙʦ ʨʠʙ'ʷʯʦʛʦ ʭʚʦʩʪʘ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʠʡ ʚʭʽʜ ʫ ʯʠʩʪʦʚʫ ʣʽʥʽʶ ʽ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʚʘʣʢʽʚ, ʘ 

ʪʘʢʦʞ ʫʪʚʦʨʝʥʥʷ ʩʢʨʘʧʫ. 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʽʞ ʥʦʞʠʮʷʤʠ ʜʣʷ ʦʙʨʽʟʘʥʥʷ ʢʽʥʮʽʚ ʪʘ ʯʠʩʪʦʚʦʶ ʣʽʥʽʻʶ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ (ʩʦʧʣʘ ʜʣʷ ʟʙʠʚʘʥʥʷ 

ʦʢʘʣʠʥʠ), ʷʢ ʮʝ ʦʧʠʩʘʥʦ ʚʠʱʝ. ɯʥʦʜʽ ʪʘʢʦʞ ʻ ʜʦʜʘʪʢʦʚʘ ʚʝʨʪʠʢʘʣʴʥʘ ʢʣʽʪʴ, ʷʢʘ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʷ ʩʤʫʛʠ, ʘʣʝ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʥʝʟʥʘʯʥʠʭ 

ʨʝʛʫʣʶʚʘʥʴ ʰʠʨʠʥʠ. 

 

ʅʘʤʦʪʫʚʘʯʽ 

ɻʘʨʷʯʽ ʩʤʫʛʦʚʽ ʚʠʨʦʙʠ ʟ ʜʦʚʞʠʥʦʶ ʜʦ 2 ʢʤ ʽ ʙʽʣʴʰʝ ʥʘʢʨʫʯʫʶʪʴʩʷ ʥʘ ʪʘʢ ʟʚʘʥʽ ʥʠʞʥʽ 

(ʽʥʦʜʽ ʚʝʨʭʥʽ) ʥʘʤʦʪʫʚʘʯʽ ʥʘ ʢʽʥʮʽ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 20 ʤ/ʩ ʽ ʙʽʣʴʰʝ. 

ɻʘʨʷʯʽ ʩʤʫʛʦʚʽ ʚʠʨʦʙʠ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʥʘʚʢʦʣʦ ʨʦʟʰʠʨʶʚʘʥʦʛʦ ʙʘʨʘʙʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʨʦʣʠʢʽʚ.  
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52 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

ʇʨʠʙʣʠʟʥʦ ʧʽʩʣʷ ʪʨʴʦʭ-ʯʦʪʠʨʴʦʭ ʥʘʤʦʪʫʚʘʥʴ ʨʦʣʠʢʠ ʧʽʜʥʽʤʘʶʪʴ, ʘ ʩʤʫʛʫ ʥʘʤʦʪʫʶʪʴ ʥʘ 

ʨʦʟʰʠʨʶʚʘʣʴʥʠʡ ʙʘʨʘʙʘʥ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʧʝʨʘʮʽʾ ʥʘʤʦʪʫʚʘʥʥʷ ʙʘʨʘʙʘʥ ʟʚʫʞʫʻʪʴʩʷ, ʽ 

ʛʘʨʷʯʠʡ ʨʫʣʦʥ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʩʪʘʥʮʽʾ ʦʙʚ'ʷʟʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʽʟʢʘ. [4, 

EUROFER, 1998] 
 

2.2.8 ʇʨʦʢʘʪ ʜʨʦʪʫ / ʏʠʩʪʦʚʘ ʣʽʥʽʷ 
 

ʏʠʩʪʦʚʘ ʣʽʥʽʷ ʜʨʦʪʦʚʠʭ ʩʪʘʥʽʚ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʢʘʪʥʠʭ ʙʣʦʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʜʦ 10 

ʢʦʤʧʣʝʢʪʽʚ ʟʤʽʥʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʘʨ ʚʘʣʢʽʚ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 

2.22. 

ʐʚʠʜʢʽʩʪʴ ʧʨʦʢʘʪʢʠ ʥʘ ʯʠʩʪʦʚʠʭ ʝʪʘʧʘʭ ʜʦʩʷʛʘʻ ʧʦʥʘʜ 100 ʤ/ʩ. ʄʘʪʝʨʽʘʣʦʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʯʦʨʥʦʚʠʭ ʪʘ ʧʨʦʤʽʞʥʠʭ ʚʘʣʢʽʚ, ʻ ʟʘʛʘʨʪʦʚʘʥʘ ʩʪʘʣʴ ʘʙʦ ʯʘʚʫʥ, ʪʦʜʽ 

ʷʢ ʬʽʥʽʰʥʽ ʚʘʣʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʢʘʨʙʽʜʽʚ, ʦʩʦʙʣʠʚʦ ʟʥʦʩʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʠʧʦʚʠʤ 

ʢʘʣʽʙʨʫʚʘʥʥʷʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʨʦʪʦʚʠʭ ʩʪʘʥʽʚ, ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʤʽʥʥʠʭ 

ʢʨʫʛʣʠʭ ʪʘ ʦʚʘʣʴʥʠʭ ʢʘʣʽʙʨʽʚ. 
 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.22. ʇʦʨʷʜʦʢ ʨʦʟʤʽʱʝʥʥʷ ʚʘʣʢʽʚ ʯʠʩʪʦʚʦʾ ʣʽʥʽʾ ʜʣʷ ʜʨʦʪʫ 

 
 

2.2.9 ʇʨʦʢʘʪ ʣʠʩʪʘ 
 

ʇʨʦʢʘʪ ʣʠʩʪʘ ʟʘʚʜʷʢʠ ʨʝʚʝʨʩʠʚʥʽʡ ʦʧʝʨʘʮʽʾ ʧʦʜʽʙʥʠʡ ʜʦ ʯʦʨʥʦʚʦʾ ʣʽʥʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʤʫʛ. ʉʣʷʙʠ ʬʦʨʤʫʶʪʴʩʷ ʫ ʪʦʚʩʪʦʣʠʩʪʦʚʽ ʚʠʨʦʙʠ ʫ ʪʘʢ ʟʚʘʥʠʭ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʭ 

ʦʧʝʨʘʮʽʷʭ ʧʨʦʢʘʪʢʠ, ʜʝ ʩʣʷʙʠ ʨʦʟʪʷʛʫʶʪʴʩʷ, ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘ 90Á ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʫʩʦʧʦʜʽʙʥʠʭ ʚʘʣʢʽʚ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʦʣʴʛʘʥʛʦʚʽ, ʨʦʟʢʣʘʜʘʶʪʴʩʷ, ʧʦʚʝʨʪʘʶʪʴʩʷ ʟʥʦʚʫ 

ʽ ʧʨʦʢʘʪʫʶʪʴʩʷ ʜʦ ʟʘʜʘʥʦʾ ʪʦʚʱʠʥʠ. 

 

 

2.2.10 ʇʨʦʢʘʪ ʢʽʣʝʮʴ 
 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʣʝʮʴ ʤʝʪʦʜʦʤ ʧʨʦʢʘʪʢʠ ʧʝʨʰʽ ʜʚʘ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʨʽʟʘʥʥʷ ʩʫʪʫʥʦʢ/ʟʣʠʪʢʽʚ ʥʘ ʟʘʛʦʪʦʚʢʠ. ɺʘʞʢʽ ʢʽʣʴʮʝʚʽ ʟʘʛʦʪʦʚʢʠ ʨʽʞʫʪʴ 

ʭʦʣʦʜʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʠʣ. ʇʽʩʣʷ ʥʘʛʨʽʚʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʙʣʠʟʴʢʦ 1200 ÁC ʚ 

ʝʣʝʢʪʨʠʯʥʠʭ ʧʝʯʘʭ ʘʙʦ ʧʝʯʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʨʽʜʞʝʥʦʤʫ (ʧʨʠʨʦʜʥʦʤʫ)  ʛʘʟʽ, ʟʘʛʦʪʦʚʢʠ 

ʧʨʦʰʠʚʘʶʪʴ ʫ ʧʨʝʩʽ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʤʘʪʝʨʽʘʣ ʧʨʦʢʘʪʫʶʪʴ ʥʘ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʘʭ. ʂʽʣʴʮʷ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʷʶʪʴ ʧʽʩʣʷ ʧʨʦʢʘʪʢʠ, ʘ ʜʝʷʢʽ ʢʽʣʴʮʷ 

ʦʙʨʦʙʣʷʶʪʴ ʫ ʤʘʰʠʥʘʭ ʤʝʭʘʥʽʯʥʦʛʦ ʪʨʘʚʣʝʥʥʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʨʦʢʘʪʥʦʾ ʦʢʘʣʠʥʠ [12, ʊʈɻ 

ʟʽ ʐʚʝʮʽʾ (SE TWG), 2019]. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 53 

 

 

 

 

 

 

 

 

 

 

ɼʞʝʨʝʣʦ: [12, ʊʈɻ ʟʽ ʐʚʝʮʽʾ (SE TWG), 2019] 

 

 

 

 

 

 

 

 
 

ɼʞʝʨʝʣʦ: [12, ʊʈɻ ʟʽ ʐʚʝʮʽʾ (SE TWG), 2019] 

 

ʈʠʩ. 2.23. ʄʘʪʝʨʽʘʣ ʨʦʟʨʽʟʘʥʠʡ ʥʘ ʟʘʛʦʪʦʚʢʠ ʧʽʩʣʷ ʥʘʛʨʽʚʘʥʥʷ ʚ ʽʥʜʫʢʮʽʡʥʽʡ ʧʝʯʽ ʪʘ 

ʟʘʛʦʪʦʚʢʠ, ʥʘʛʨʽʪʽ ʚ ʢʘʤʝʨʥʽʡ ʧʝʯʽ ʧʽʩʣʷ ʭʦʣʦʜʥʦʛʦ ʨʦʟʨʽʟʘʥʥʷ 

 

 

ʈʠʩ. 2.24. ʇʨʦʰʠʪʽ, ʦʙʪʠʩʥʝʥʽ ʪʘ ʨʦʟʢʘʪʘʥʽ ʟʘʛʦʪʦʚʢʠ ʥʘ ʨʘʜʽʘʣʴʥʦʤʫ ʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ ʪʘ ʥʘ 

ʚʽʩʴʦʚʦʤʫ ʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ 

 

 

2.2.11 ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʢʘʪʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʞ ʢʣʽʪʷʤʠ 
 

ɿʘʟʚʠʯʘʡ ʨʦʣʴʛʘʥʛʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʟʜʦʚʞ ʫʩʽʻʾ ʣʽʥʽʾ ʨʦʙʦʯʠʭ ʢʣʽʪʝʡ ʩʤʫʛʦʚʦʛʦ ʩʪʘʥʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʢʦʥʚʝʻʨ, ʨʦʣʠʢʘʤʠ ʷʢʦʛʦ, ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʥʝʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʦʜʠʥ 

ʚʽʜ ʦʜʥʦʛʦ, ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʨʦʢʘʪʫ. ʎʽ ʨʦʣʴʛʘʥʛʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ 

ʤʝʪʘʣʝʚʠʭ ʧʦʨʦʞʥʠʩʪʠʭ ʪʘ/ʘʙʦ ʩʫʮʽʣʴʥʠʭ ʨʦʣʠʢʽʚ ʟ ʦʜʠʥʘʨʥʠʤ ʧʨʠʚʦʜʦʤ ʘʙʦ ʛʨʫʧʦʚʠʤ 

ʧʨʠʚʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʪʘ ʨʝʜʫʢʪʦʨʘ, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ. 

 

ɺ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʤʦʜʝʨʥʽʟʦʚʘʥʦʤʫ ʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ, ʚʢʣʶʯʘʶʯʠ 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʠ ʦʜʠʥʠʯʥʠʭ ʚʠʨʦʙʽʚ ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʯʦʨʥʦʚʦʶ ʢʣʽʪʪʶ ʪʘ ʯʠʩʪʦʚʦʶ ʢʣʽʪʪʶ ʚʞʝ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʨʦʟ'ʻʜʥʘʥʥʷ ʮʠʭ ʜʚʦʭ 

ʧʨʦʮʝʩʽʚ. ʊʦʜʽ ʷʢ ʧʨʦʤʽʞʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʦʜʘʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ ʥʘʤʦʪʫʚʘʣʴʥʽ 

ʧʨʠʩʪʨʦʾ. [4, EUROFER, 1998] 
 
 

2.2.12 ʃʽʥʽʷ ʦʭʦʣʦʜʞʝʥʥʷ 
 

ʋ ʟʚ'ʷʟʢʫ ʟ ʥʘʣʝʞʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʢʦʥʪʨʦʣʝʤ ʥʘ ʯʠʩʪʦʚʠʭ ʣʽʥʽʷʭ, ʣʽʥʽʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʤʘʪʝʨʽʘʣ ʙʘʞʘʥʠʤʠ ʤʝʭʘʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʉʪʘʣʴ ʰʚʠʜʢʦ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʶʚʘʯʽʚ ʚʦʜʠ, ʚʦʜʷʥʠʭ ʩʪʽʥʦʢ ʘʙʦ ʣʘʤʽʥʘʨʥʠʭ ʧʦʪʦʢʽʚ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 2.25). 
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ɼʞʝʨʝʣʦ: [8, ʅʽʤʝʮʴʢʝ ʚʠʜʘʚʥʠʮʪʚʦ ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ð ʃʝʡʧʮʠʛ, 1990] 

ʈʠʩ. 2.25. ʈʽʟʥʽ ʪʠʧʠ ʚʦʜʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

 

 

ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʣʘʤʽʥʘʨʥʠʤʠ ʧʦʪʦʢʘʤʠ ʥʘ ʚʽʜʚʽʜʥʠʭ (ʚʠʭʽʜʥʠʭ) ʨʦʣʴʛʘʥʛʘʭ. ɿʘʟʚʠʯʘʡ ʨʦʟʧʠʣʶʚʘʯʽ 

(ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʣʽʥʽʾ) ʟʛʨʫʧʦʚʘʥʽ ʚ ʩʝʢʮʽʾ, ʽʥʦʜʽ ʟ ʨʽʟʥʠʤ ʦʙʩʷʛʦʤ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʫ. ʂʦʞʥʘ ʩʝʢʮʽʷ ʪʘ/ʘʙʦ ʢʦʞʥʠʡ ʥʘʢʦʥʝʯʥʠʢ ʨʝʛʫʣʶʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʘ 

ʪʦʤʫ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʙʘʞʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʝʥʥʷ. ʆʭʦʣʦʜʞʫʚʘʣʴʥʽ ʣʽʥʽʾ ʪʘ 

ʦʢʨʝʤʽ ʨʦʟʧʠʣʶʚʘʯʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʢʦʤʧôʶʪʝʨʦʤ, ʪʦʜʽ ʷʢ ʨʦʟʧʠʣʶʚʘʯʽ ʚʤʠʢʘʶʪʴʩʷ ʪʘ 

ʚʠʤʠʢʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʦ-ʝʤʧʽʨʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ. [4, EUROFER, 

1998] 
 
 

2.2.13 ʊʦʥʢʦʣʠʩʪʦʚʝ ʽ ʪʦʚʩʪʦʣʠʩʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 
 

ɼʣʷ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʫʣʦʥʠ, ʦɦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʛʘʨʷʯʠʤ ʩʧʦʩʦʙʦʤ, 

ʨʦʟʤʦʪʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʤʦʪʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ ʣʽʥʽʶ ʨʦʟʨʽʟʘʥʥʷ 

ʥʦʞʠʮʷʤʠ, ʷʢʘ ʦʩʥʘʱʝʥʘ ʤʘʰʠʥʘʤʠ ʜʣʷ ʧʨʘʚʢʠ ʟ ʤʝʪʦʶ ʚʠʧʨʷʤʣʝʥʥʷ ʩʤʫʛʠ. ʇʨʦʢʘʪʘʥʠʡ 

ʣʠʩʪ ʙʘʞʘʥʦʾ ʜʦʚʞʠʥʠ ʩʢʣʘʜʘʶʪʴ ʽ ʟʙʝʨʽʛʘʶʪʴ ʥʘ ʩʢʣʘʜʽ. [4, EUROFER, 1998] 
 

ʊʦʚʩʪʦʣʠʩʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʣʽʥʽʷʭ ʨʦʟʨʽʟʘʥʥʷ ʥʦʞʠʮʷʤʠ ʧʽʩʣʷ ʧʨʦʮʝʩʫ 

ʧʨʦʢʘʪʢʠ. ʊʦʚʩʪʦʣʠʩʪʦʚʽ ʚʠʨʦʙʠ ʦʙʨʽʟʘʶʪʴ ʽʟ ʜʚʦʭ ʩʪʦʨʽʥ, ʧʽʜʨʽʟʘʶʪʴ ʽ ʨʦʟʨʽʟʘʶʪʴ ʥʘ 

ʧʦʪʨʽʙʥʫ ʜʦʚʞʠʥʫ. ʈʦʟʨʽʟʘʥʥʷ ʟʘ ʨʦʟʤʽʨʦʤ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʛʦʪʦʚʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ (ʏʇʂ) 

(ʛʘʟʦʧʦʣʫʤʝʥʝʚʽ, ʧʣʘʟʤʦʚʽ ʘʙʦ ʣʘʟʝʨʥʽ ʫʩʪʘʥʦʚʢʠ). ɺʥʫʪʨʽʰʥʷ ʷʢʽʩʪʴ ʪʦʚʩʪʦʣʠʩʪʦʚʠʭ 

ʚʠʨʦʙʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ. ɸʚʪʦʤʘʪʠʯʥʽ ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʣʽʥʽʾ ʨʦʟʨʽʟʘʥʥʷ ʚ ʢʽʥʮʽ ʚʠʭʽʜʥʦʛʦ ʨʦʣʴʛʘʥʛʘ. 

 

ʏʠʩʪʦʚʽ ʨʦʙʦʪʠ ʫ ʙʽʣʴʰʦʩʪʽ ʫʩʪʘʥʦʚʦʢ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʢʦʤʧôʶʪʝʨʦʤ. ʊʘʢʦʞ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʤʽʩʮʝʚʦʛʦ ʛʘʨʪʫʚʘʥʥʷ  ̔ ʪʝʨʤʦʦʙʨʦʙʢʠ ʪʦʚʩʪʦʣʠʩʪʦʚʠʭ ʚʠʨʦʙʽʚ 

ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʧʨʦʭʦʜʫ ʷʢ ʟʘʩʽʙ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ. [4, EUROFER, 1998] 
 
 

2.2.14 ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʪʦʚʩʪʠʭ ʤʝʪʘʣʝʚʠʭ ʣʠʩʪʽʚ 
 

ɻʦʪʦʚʽ ʪʦʚʩʪʽ ʤʝʪʘʣʝʚʽ ʣʠʩʪʠ ʯʘʩʪʢʦʚʦ ʧʽʜʜʘʶʪʴ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ. ʇʽʜ ʯʘʩ 

ʚʽʜʧʘʣʶʚʘʥʥʷ (ʚʽʜʧʘʣʫ) ʩʪʘʣʴ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʟʥʷʪʪʷ 

ʥʘʧʨʫʞʝʥʴ.  

ɼʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʪʘʣʴ ʥʘʛʨʽʚʘʻʪʴʩʷ ʚʠʱʝ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʭʦʣʦʜʞʫʻʪʴʩʷ 
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ʧʦʚʽʪʨʷʤ. ʄʝʪʦʶ ʻ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʟʝʨʝʥ ʪʘ ʦʪʨʠʤʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʢʘʨʙʽʜʫ, ʷʢʠʡ ʣʝʛʰʝ 

ʨʦʟʯʠʥʷʪʠʤʝ ʘʫʩʪʝʥʽʪ. ʊʘʢʦʞ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʛʘʨʪʫʚʘʥʥʷ, ʚʽʜʧʫʩʢ ʩʪʘʣʝʡ ʪʘ 

ʽʥʰʽ ʤʝʪʦʜʠ. 

 

ʂʽʣʴʢʘ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʝʯʝʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʠʭ ʮʽʣʝʡ, ʪʘʢʠʭ ʷʢ ʧʝʯʽ ʟ 

ʢʨʦʢʫʶʯʠʤ  ʙʘʣʦʯʥʠʤ ʧʦʜʦʤ, ʢʘʤʝʨʥʽ ʟ ʨʦʣʠʢʦʚʠʤ ʧʦʜʦʤ ʘʙʦ ʧʝʯʽ ʟ ʚʠʩʫʚʥʠʤ ʧʦʜʦʤ. 

ʉʠʩʪʝʤʠ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʛʦʨʽʥʥʷ ʪʘʢʠʭ ʧʝʯʝʡ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʽʟ ʩʠʩʪʝʤʘʤʠ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. ɼʣʷ ʦʧʘʣʶʚʘʥʥʷ ʧʝʯʝʡ ʦʙʨʦʙʣʝʥʥʷ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫʩʽ ʟʘʟʚʠʯʘʡ ʜʦʩʪʫʧʥʽ ʪʝʧʣʦʥʦʩʽʾ. [4, EUROFER, 1998] 

 

 

2.2.15 ʊʨʘʚʣʝʥʥʷ ʪʘ ʧʨʦʤʘʩʣʶʚʘʥʥʷ ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʪʘʣʽ 
 

ʋ ʙʘʛʘʪʴʦʭ ʚʘʨʽʘʥʪʘʭ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʧʨʦʮʝʩʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʘʨʷʯʝʢʘʪʘʥʦʾ ʩʪʘʣʽ ʦʢʘʣʠʥʘ ʻ ʥʝʙʘʞʘʥʠʤ ʷʚʠʱʝʤ. ʊʦʤʫ ʛʘʨʷʯʝʢʘʪʘʥʫ ʩʪʘʣʴ ʪʨʘʚʣʷʪʴ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʦʢʘʣʠʥʠ ʽ ʦʙʤʘʩʣʶʶʪʴ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʢʦʨʦʟʽʶ. ʎʽ ʧʨʦʮʝʩʠ ʧʨʦʚʦʜʷʪʴʩʷ ʫ 

ʩʪʘʥʽ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ ʜʣʷ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʠʡ 

ʥʘʟʠʚʘʻʪʴʩʷ ʛʘʨʷʯʝʢʘʪʘʥʘ ʜʝʢʘʧʽʨʦʚʘʥʘ ʽ ʧʨʦʤʘʩʣʝʥʘ ʩʪʘʣʴ (ʩʪʘʣʴ HRPO). 

 
 

2.2.16 ʎʝʭ ʦʙʨʦʙʣʝʥʥʷ ʚʘʣʢʽʚ 
 

ʈʦʙʦʯʽ ʚʘʣʢʠ, ʘ ʪʘʢʦʞ ʨʝʟʝʨʚʥʽ ʚʘʣʢʠ ʷʢ ʜʣʷ ʯʠʩʪʦʚʠʭ, ʪʘʢ ʽ ʜʣʷ ʯʦʨʥʦʚʠʭ ʣʽʥʽʡ ʜʦʚʦʜʷʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʜʫʢʪʫ, ʱʦ ʧʽʜʣʷʛʘʻ 

ʧʨʦʢʘʪʮʽ. ɼʦʚʝʜʝʥʥʷ ʚʘʣʢʽʚ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʮʝʭʫ ʦʙʨʦʙʢʠ 

ʚʘʣʢʽʚ, ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʠʧʦʚʽ ʪʝʭʥʽʯʥʽ ʧʨʠʡʦʤʠ ʤʝʭʘʥʽʯʥʦʛʦ ʮʝʭʫ, ʪʘʢʽ ʷʢ ʤʝʭʘʥʽʯʥʘ 

ʦʙʨʦʙʢʘ ʪʘ ʰʣʽʬʫʚʘʥʥʷ. [4, EUROFER, 1998] 
 

ʎʝʭ ʦʙʨʦʙʢʠ ʚʘʣʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʻ ʪʘʢʝ: 

 

¶ ɿʦʥʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʜʝ ʨʦʙʦʯʽ ʚʘʣʢʠ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʘʙʦ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ, ʘʙʦ 

ʰʣʷʭʦʤ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʚʦʜʦʶ. 

¶ ɿʦʥʘ ʧʽʜʛʦʪʦʚʢʠ, ʜʝ ʚʘʣʢʠ ʜʝʤʦʥʪʫʶʪʴʩʷ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ. (ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʤʘʰʠʥʠ ʮʝʭʫ ʦʙʨʦʙʢʠ ʚʘʣʢʽʚ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʥʦʚʣʶʚʘʪʠ ʚʘʣʢʠ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʜʝʤʦʥʪʘʞʫ.) 

¶ ɿʦʥʘ ʦʯʠʱʝʥʥʷ, ʜʝ ʚʘʣʢʠ, ʱʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʦʯʠʱʫʶʪʴʩʷ ʚʽʜ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʽʜʢʣʘʜʝʥʴ. (ʊʝʭʥʽʢʘ ʦʯʠʱʝʥʥʷ ʚʢʣʶʯʘʻ ʦʯʠʱʝʥʥʷ ʧʘʨʦʶ, ʥʘʥʝʩʝʥʥʷ 

ʣʫʞʥʠʭ ʨʦʟʯʠʥʽʚ ʜʣʷ ʟʥʝʞʠʨʝʥʥʷ, ʥʘʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ.) 

¶ ʊʠʧʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʮʝʭʫ, ʚʢʣʶʯʘʶʯʠ ʪʦʢʘʨʥʽ ʪʘ ʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ, 

ʷʢʽ ʤʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʜʝ ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʨʽʜʠʥʘ 

ʙʝʟʧʝʨʝʨʚʥʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʪʦʢʘʨʩʴʢʦʛʦ ʪʘ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʰʣʘʤʫ. [4, 

EUROFER, 1998] 
 
 

2.2.17 ʎʠʨʢʫʣʷʮʽʷ ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ / ɺʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʩʪʘʥʘʭ ʛʘʨʷʯʦʛʦ 

ʧʨʦʢʘʪʫ 
 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʪʘ ʧʽʜ ʯʘʩ ʧʦʚ'ʷʟʘʥʠʭ ʝʪʘʧʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ. 

ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʧʝʯʽ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ (ʚʪʦʨʠʥʥʦʛʦ) ʥʘʛʨʽʚʘʥʥʷ, ʘʧʘʨʘʪʥʽ ʧʨʠʤʽʱʝʥʥʷ ʪʘ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʧʨʠʣʘʜʠ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʟʘʟʚʠʯʘʡ ʦʭʦʣʦʜʞʫʶʪʴʩʷ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ. ʉʪʘʣʴ, ʚʘʣʢʠ, ʧʠʣʢʠ, ʦʙʨʽʟʘʥʽ ʢʽʥʮʽ, ʥʘʤʦʪʫʚʘʯʽ ʪʘ ʛʘʨʷʯʽ ʚʠʧʫʩʢʥʽ 

(ʚʠʭʽʜʥʽ) ʨʦʣʴʛʘʥʛʠ ʦʭʦʣʦʜʞʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ɺʦʜʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʙʠʚʘʥʥʷ, ʧʨʦʤʠʚʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʢʘʣʠʥʠ.  

 

ʉʢʨʽʟʴ, ʜʝ ʚʦʜʘ ʢʦʥʪʘʢʪʫʻ ʟ ʧʨʦʢʘʪʫʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ (ʪʝʭʥʽʯʥʘ ʚʦʜʘ) ʪʘ ʧʨʦʢʘʪʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʚʦʥʘ ʙʫʜʝ ʟʘʙʨʫʜʥʝʥʘ ʦʢʘʣʠʥʦʶ ʪʘ ʤʘʩʪʠʣʘʤʠ. 
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56 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

ʅʘʡʧʨʦʩʪʽʰʘ ʩʠʩʪʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ð ʮʝ ʚʽʜʢʨʠʪʘ ʩʠʩʪʝʤʘ 

(ʧʨʷʤʦʪʦʯʥʘ ʩʠʩʪʝʤʘ), ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.26. ɺʦʜʫ ʙʝʨʫʪʴ ʽʟ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

(ʨʽʯʢʠ, ʦʟʝʨʘ ʘʙʦ ʧʽʜʟʝʤʥʽ ʚʦʜʠ), ʜʘʣʽ ʚʦʥʘ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʨʽʟʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʩʪʘʥʫ 

ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʽ ʟʥʦʚʫ ʚʠʭʦʜʠʪʴ ʫ ʚʦʜʦʡʤʠ. 

 
 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.26. ʇʨʠʢʣʘʜ ʩʠʩʪʝʤʠ ʟ ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ 

 

 

ɿʘʙʨʫʜʥʝʥʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʚʦʜʠ ʟʙʠʨʘʶʪʴʩʷ ʪʘ ʦʯʠʱʫʶʪʴʩʷ ʧʝʨʝʜ 

ʩʢʠʜʘʥʥʷʤ. ʇʝʨʰʠʡ ʝʪʘʧ ʦʯʠʱʝʥʥʷ ð ʮʝ ʙʘʩʝʡʥ-ʚʽʜʩʪʽʡʥʠʢ, ʚ ʷʢʦʤʫ ʪʚʝʨʜʘ ʬʨʘʢʮʽʷ, 

ʧʝʨʝʚʘʞʥʦ ʦʢʩʠʜʠ ʟʘʣʽʟʘ, ʦʩʽʜʘʻ ʥʘ ʜʥʦ. 

 

ʆʩʘʜʞʝʥʘ ʪʚʝʨʜʘ ʬʨʘʢʮʽʷ ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʩʢʨʝʧʝʨ 

ʧʽʜʡʦʤʥʠʢ, ʰʥʝʢ ʪʦʱʦ) ʽ, ʫ ʚʠʧʘʜʢʫ ʩʪʘʣʝʣʠʚʘʨʥʠʭ ʟʘʚʦʜʽʚ ʧʦʚʥʦʛʦ ʮʠʢʣʫ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʚʠʧʣʘʚʢʠ ʯʘʚʫʥʫ. ɿʘʙʨʫʜʥʶʚʘʯʽ, ʱʦ ʤʽʩʪʷʪʴ ʤʘʩʪʠʣʘ ʽ ʧʣʘʚʘʶʪʴ ʥʘ 

ʧʦʚʝʨʭʥʽ, ʚʠʜʘʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʩʢʽʤʝʨʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʩʢʠʜʘʶʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʽ ʢʦʣʝʢʪʦʨʠ. 

 

ʇʦʧʝʨʝʜʥʴʦ ʦʯʠʱʝʥʠʡ ʥʘʜʣʠʰʦʢ ʨʽʜʠʥʠ ʧʦʜʘʻʪʴʩʷ ʧʦ ʪʨʫʙʘʭ ʜʦ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʙʣʦʢʽʚ, 

ʢʽʣʴʢʽʩʪʴ, ʨʦʟʤʽʨ ʪʘ ʻʤʥʽʩʪʴ ʷʢʠʭ ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʩʷʛʫ ʚʦʜʠ. ʋ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʮʽ ʬʽʣʴʪʨʠ ʻ ʛʨʘʚʽʡʥʠʤʠ ʬʽʣʴʪʨʘʤʠ, ʪʦʙʪʦ ʚʦʜʘ, ʱʦ ʧʝʨʝʣʠʚʘʻʪʴʩʷ, ʦʯʠʱʫʻʪʴʩʷ, 

ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʰʘʨʠ ʛʨʘʚʽʶ. 

 

ɿʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʟ ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʜʘʣʝʥʽ ʰʣʷʭʦʤ 

ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʤʠʚʘʥʥʷ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʬʽʣʴʪʨʘʭ. 

ʆʯʠʱʝʥʘ ʩʪʽʯʥʘ ʚʦʜʘ ʟ ʬʽʣʴʪʨʽʚ ʩʢʠʜʘʻʪʴʩʷ ʚ ʢʘʥʘʣʽʟʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʪʘ/ʘʙʦ ʚ ʦʟʝʨʘ ʪʘ 

ʨʽʯʢʠ. 

 

ʐʣʘʤʦʚʤʽʩʥʽ ʚʦʜʠ (ʷʢʽ, ʧʝʨʝʚʘʞʥʦ, ʤʽʩʪʷʪʴ ʦʢʩʠʜ ʟʘʣʽʟʘ) ʚʽʜ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʙʣʦʢʽʚ 

ʨʦʟʜʽʣʷʶʪʴʩʷ ʚ ʟʛʫʱʫʚʘʯʽ. ʅʘʜʣʠʰʦʢ ʨʽʜʠʥʠ ʥʘʜʭʦʜʠʪʴ ʫ ʩʠʩʪʝʤʫ ʜʦ ʮʠʢʣʫ ʦʯʠʱʝʥʥʷ. 

ʗʢʽʩʥʠʡ ʚʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʰʣʘʤʽ, ʥʘʜʘʣʽ ʟʥʝʚʦʜʥʶʻʪʴʩʷ ʪʘ ʫʪʠʣʽʟʫʻʪʴʩʷ 

ʘʙʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʫʥʠʢʥʝʥʥʷ ʩʢʠʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʦʧʝʨʘʮʽʡ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʥʘʧʽʚʟʘʤʢʥʝʥʽ ʪʘ ʟʘʤʢʥʝʥʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

 

ʋ ʥʘʧʽʚʟʘʤʢʥʝʥʠʭ ʩʠʩʪʝʤʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.27, ʚʦʜʘ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʽ ʯʘʩʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʚʪʦʨʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʨʠʩʪʨʦʾ 

ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʪʘʢʽ ʞ, ʷʢ ʽ ʜʣʷ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ, ʘʣʝ ʚʽʜʬʽʣʴʪʨʦʚʘʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʥʝ 

ʫʪʠʣʽʟʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʚʽʜʩʫʪʥʻ ʧʨʷʤʝ ʚʽʜʚʝʜʝʥʥʷ).  

ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʚʦʥʠ ʧʦʜʘʶʪʴʩʷ ʫ ʙʘʩʝʡʥ ʽʟ ʬʽʣʴʪʨʫʚʘʣʴʥʦʶ ʚʦʜʦʶ ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʟʤʽʰʫʶʪʴʩʷ ʟ ʭʦʣʦʜʥʦʶ ʧʨʽʩʥʦʶ ʚʦʜʦʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʤʽʰʘʥʦʾ ʚʦʜʠ, 

ʚʽʜʬʽʣʴʪʨʦʚʘʥʘ ʚʦʜʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʨʽʟʥʠʤ ʩʧʦʞʠʚʘʯʘʤ ʥʘ ʩʪʘʥ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ ʽ 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 57 

 

 

ʩʢʠʜʘʻʪʴʩʷ ʣʠʰʝ ʥʘʜʣʠʰʦʢ ʨʽʜʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ, ʦʙôʻʤ ʚʦʜʠ, ʱʦ ʮʠʨʢʫʣʶʻ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʨʠ ʨʦʢʫ ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ. 
 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.27. ʇʨʠʢʣʘʜ ʥʘʧʽʚʟʘʤʢʥʝʥʦʾ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

 

 

ʋ ʟʘʤʢʥʝʥʠʭ (ʦʙʦʨʦʪʥʠʭ) ʩʠʩʪʝʤʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥ ̫(ʜʠʚ. ʨʠʩʫʥʦʢ 2.28), ʦʯʠʱʝʥʘ ʚʦʜʘ 

ʥʝ ʩʢʠʜʘʻʪʴʩʷ, ʘ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ ʘʙʦ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ ʜʦ 

ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʢʘʪʢʠ. ɼʣʷ ʫʩʪʘʥʦʚʦʢ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʢʘʤʝʨʠ, ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʦʙʤʝʞʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʦʶ 

ʚʦʜʦʶ (ʧʨʠʙʣʠʟʥʦ 3ï5 %), ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʚʪʨʘʪ ʥʘ 

ʧʨʦʜʫʚʘʥʥʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʧʦʪʨʽʙʥʽ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʦʙʦʨʦʪʥʦʾ 

(ʨʝʮʠʨʢʫʣʷʮʽʡʥʦʾ) ʚʦʜʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ. 

 
 

 

ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.28. ʇʨʠʢʣʘʜ ʟʘʤʢʥʝʥʦʾ (ʦʙʦʨʦʪʥʦʾ) ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

 

 

ʉʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʫ ʩʪʘʥʘʭ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, ʷʢ ʧʨʘʚʠʣʦ, ʜʫʞʝ 

ʩʢʣʘʜʥʽ, ʟ ʢʽʣʴʢʦʤʘ ʯʘʩʪʢʦʚʦ ʧʦʚ'ʷʟʘʥʠʤʠ ʤʽʞ ʩʦʙʦʶ ʚʦʜʷʥʠʤʠ ʧʝʪʣʷʤʠ ʪʘ 

ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ.  

 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʦʥʪʫʨ ʚʦʜʠ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʘʤʠ ʧʦʜʘʥʥʷ ʚʦʜʠ 

ʟ ʽʥʰʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʯʘʚʫʥʫ ʪʘ ʩʪʘʣʽ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʙʝʟʧʝʨʝʨʚʥʝ ʣʠʪʪʷ. 

ʇʨʠʯʠʥʠ ʪʘʢʦʛʦ ʟʚôʷʟʢʫ ð ʧʦʜʽʙʥʽʩʪʴ ʚʤʽʩʪʫ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʙʣʠʟʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ. 
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58 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 
ɼʞʝʨʝʣʦ: [13, ʎʫʨ ʪʘ ʽʥ., 1976]. 
ʈʠʩ. 2.29. ɺʦʜʷʥʽ ʮʠʢʣʠ ʜʣʷ ʩʪʘʥʫ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʩʤʫʛ 

 

 

ʈʠʩʫʥʦʢ 2.29 ʜʝʤʦʥʩʪʨʫʻ ʚʦʜʷʥʠʡ ʢʦʥʪʫʨ ʩʪʘʥʫ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʰʠʨʦʢʠʭ ʩʤʫʛ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʚʦʜʷʥʠʭ ʮʠʢʣʠ. ʎʠʢʣ 1 (8030 ʤ
3
/ʛʦʜ) ʚʢʣʶʯʘʻ ʦʙʪʠʩʢʥʫ ʢʣʽʪʴ, ʯʠʩʪʦʚʫ 

ʣʽʥʽʶ ʪʘ ʥʘʛʨʽʚʘʣʴʥʫ ʧʽʯ: ʮʠʢʣ 2 (8000 ʤ
3
/ʛʦʜ) ʧʝʨʝʜʙʘʯʘʻ ʨʦʣʴʛʘʥʛʠ, ʽ ʮʠʢʣ 3 (2200 

ʤ
3
/ʛʦʜ), ʟʜʝʙʽʣʴʰʦʛʦ, ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʎʠʢʣʠ ʟ'ʻʜʥʘʥʽ ʪʘʢ, ʱʦ ʧʦʜʘʥʥʷ ʚʦʜʠ ʜʣʷ 

ʮʠʢʣʽʚ 2 ʽ 3 ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʩʪʦʨʦʥʠ ʯʠʩʪʦʾ ʚʦʜʠ ʮʠʢʣʫ 1. ʊʝʭʥʽʯʥʘ ʚʦʜʘ ʮʠʢʣʽʚ 2 ʽ 3 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʜʦ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʮʠʢʣʫ 1, ʘ ʧʨʦʜʫʚʦʯʥʘ ʚʦʜʘ ʪʘʢʦʞ ʤʦʞʝ ʥʘʧʨʘʚʣʷʪʠʩʷ 

ʜʦ ʮʠʢʣʫ 1. 

 

ʅʘ ʨʠʩʫʥʢʫ 2.30 ʥʘʚʝʜʝʥʦ ʱʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʦʶ ʜʣʷ 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʛʘʨʷʯʦʛʦ ʩʪʘʥʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʪʘʥʦʚʣʝʥʽ ʮʠʢʣʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʝʯʽ ʪʘ ʜʚʠʛʫʥʘ, ʜʣʷ ʢʣʽʪʝʡ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʪʘ ʜʣʷ ʣʘʤʽʥʘʨʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʩʤʫʛʠ ʪʘ ʨʦʣʴʛʘʥʛʽʚ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 59 

 

 

 
ɼʞʝʨʝʣʦ: [10, ʈʝʥʮ ʪʘ ʽʥ., 1998]. 
ʈʠʩ. 2.30. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʷʥʠʭ ʮʠʢʣʽʚ ʫ ʩʪʘʥʽ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ 

 

ɿʘʧʦʙʽʛʘʥʥʷ ʚʠʪʦʢʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʚ ʮʠʢʣʘʭ ʘʙʦ ʫ ʜʝʢʽʣʴʢʘ 

ʝʪʘʧʽʚ ʻ ʜʦʙʨʝ ʚʽʜʦʤʦʶ ʽ ʧʦʰʠʨʝʥʦʶ ʧʨʘʢʪʠʢʦʶ ʚ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʪʘʥʠ 

ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ ʜʘʶʪʴ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʪʘ ʩʢʠʜʫ 

ʩʪʽʯʥʠʭ ʚʦʜ ʯʝʨʝʟ ʥʘʷʚʥʫ ʧʦʪʨʝʙʫ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ. 

 
 

2.2.18 ʋʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʧʦʙʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʥʘ ʩʪʘʥʘʭ ʛʘʨʷʯʦʾ 

ʧʨʦʢʘʪʢʠ 
 

ʆʢʨʽʤ ʩʪʽʯʥʠʭ ʚʦʜ, ʦʧʝʨʘʮʽʾ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ ʛʝʥʝʨʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʪʚʝʨʜʠʭ ʽ ʨʽʜʢʠʭ 

ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ, ʟʦʢʨʝʤʘ: 

 

¶ ʤʝʪʘʣʝʚʽ ʚʽʜʭʦʜʠ ʪʘ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ; 

¶ ʦʢʘʣʠʥʫ/ʰʣʽʬʫʚʘʣʴʥʠʡ ʰʣʘʤ ʚʽʜ ʚʦʛʥʝʚʦʛʦ ʟʘʯʠʱʝʥʥʷ; 

¶ ʧʠʣ ʚʽʜ ʚʦʛʥʝʚʦʛʦ ʟʘʯʠʱʝʥʥʷ ʪʘ ʧʨʦʢʘʪʢʠ; 

¶ ʚʪʦʨʠʥʥʫ ʦʢʘʣʠʥʫ (ʥʝ ʟʘʤʘʩʣʝʥʘ ʪʘ ʟʘʤʘʩʣʝʥʘ); 

¶ ʚʦʜʦʦʯʠʱʝʥʥʷ ʪʘ ʰʣʘʤ ʚʪʦʨʠʥʥʦʾ ʦʢʘʣʠʥʠ; 

¶ ʰʣʽʬʫʚʘʣʴʥʠʡ ʰʣʘʤ (ʮʝʭ ʦʙʨʦʙʢʠ ʚʘʣʢʽʚ); 

¶ ʤʘʩʣʘ ʪʘ ʟʤʘʟʢʠ. 

 

 

ʇʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ / ʚʽʜʭʦʜʠ ʤʝʪʘʣʫ, ʟʦʢʨʝʤʘ ʩʢʨʘʧ, ʙʨʘʢ, ʚʽʜʨʽʟʘʥʽ ʢʽʥʮʽ ʟʣʠʚʢʽʚ ʪʦʱʦ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʛʘʨʷʯʦʤʫ ʧʨʦʢʘʪʽ, ʟʘʟʚʠʯʘʡ ʧʦʨʽʚʥʷʥʦ ʯʠʩʪʽ ʪʘ ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ 

ʨʝʮʠʢʣʽʥʛʫ ʚ ʨʘʤʢʘʭ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʨʦʮʝʩʽʚ (ʥʘʧʨʠʢʣʘʜ, BOF). 

 

ʆʢʘʣʠʥʘ ʙʝʟ ʚʤʽʩʪʫ ʪʘ ʟ ʥʠʟʴʢʠʤ (<1 %) ʚʤʽʩʪʦʤ ʤʘʩʪʠʣ ʧʦʚʝʨʪʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʧʨʦʮʝʩ, ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʘʛʣʦʤʝʨʘʮʽʡʥʫ ʫʩʪʘʥʦʚʢʫ. ɿʘʤʘʩʣʝʥʽ ʰʣʘʤʠ ʪʘ 

ʰʣʘʤʠ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ ʽʟ ʚʤʽʩʪʦʤ ʜʦ 80 % FeOn, ʪʘʢʽ ʷʢ ʟʘʤʘʩʣʝʥʘ ʚʪʦʨʠʥʥʘ ʦʢʘʣʠʥʘ ʪʘ 



ʈʦʟʜʽʣ 2 

60 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

ʰʣʽʬʫʚʘʣʴʥʽ ʰʣʘʤʠ, ʦʪʨʠʤʘʥʽ ʟ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʧʝʨʝʜ ʚʥʫʪʨʽʰʥʽʤ ʨʝʮʠʢʣʽʥʛʦʤ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʚʝʜʝʥʽ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʩʪʘʥʫ. 

 

ʆʢʘʣʠʥʘ ʪʘʢʦʞ ʧʨʦʜʘʻʪʴʩʷ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʢʘʤ 

ʮʝʤʝʥʪʫ) ʘʙʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʟʦʚʥʽʰʥʽʡ ʢʦʤʧʘʥʽʾ ʜʣʷ ʦʙʨʦʙʢʠ (ʟʘʟʚʠʯʘʡ ʮʝ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ 

ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʤʘʩʪʠʣ). ʋʩʪʘʥʦʚʢʠ ʪʝʨʤʽʯʥʦ ʾʦʙʨʦʙʢʠ ʤʦʞʫʪʴ ʜʘʪʠ ʧʨʦʜʫʢʪ ʽʟ ʚʤʽʩʪʦʤ 

ʟʘʣʽʟʘ ʙʣʠʟʴʢʦ 60ï70 %. ʗʢʱʦ ʫʩʪʘʥʦʚʢʘ ʪʝʨʤʦʦʙʨʦʙʢʠ ʞʠʚʠʪʴʩʷ ʟʘʤʘʩʣʝʥʦʶ ʦʢʘʣʠʥʦʶ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 4,5 %, ʜʦʜʘʪʢʦʚʝ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʝ. 

 

ʆʢʩʠʜʥʠʡ ʧʠʣ ʽʟ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ, ʥʘʧʨʠʢʣʘʜ ʽʟ ʨʫʢʘʚʥʠʭ ʬʽʣʴʪʨʽʚ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʦʢʩʠʜʽʚ ʥʘ ʢʣʽʪʷʭ ʩʪʘʥʽʚ, ʤʦʞʥʘ ʙʝʟ ʞʦʜʥʦʛʦ ʨʠʟʠʢʫ ʧʝʨʝʨʦʙʣʷʪʠ (ʧʽʜʜʘʚʘʪʠ 

ʨʝʮʠʢʣʽʥʛʫ) ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʘʣʽ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʘʛʣʦʤʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʢʘʭ). 

 

ʄʘʩʪʠʣʘ ʪʘ ʟʤʘʟʢʠ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʪʘ ʟʙʠʨʘʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ, ʻ ʜʞʝʨʝʣʘʤʠ 

ʝʥʝʨʛʽʾ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚʪʦʨʠʥʥʝ ʧʘʣʠʚʦ, ʥʘʧʨʠʢʣʘʜ ʰʣʷʭʦʤ ʚʜʫʚʘʥʥʷ ʚ 

ʜʦʤʝʥʥʫ ʧʽʯ ʘʙʦ ʚ ʧʨʦʮʝʩʽ ʢʦʢʩʫʚʘʥʥʷ. ʇʝʨʝʜʫʤʦʚʦʶ ʤʦʞʝ ʙʫʪʠ ʧʦʧʝʨʝʜʥʻ ʟʥʝʚʦʜʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʮʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʢʦʢʩʦʚʠʭ ʧʝʯʘʭ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʫʛʽʣʣʷ ʧʝʨʝʜ ʢʦʢʩʫʚʘʥʥʷʤ. [4, EUROFER, 1998], [14, 

ʪʽʥʴʦʚʘ ʛʨʫʧʘ ʟ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, 2000] 
 

ɺʠʢʦʨʠʩʪʘʥʫ ʝʤʫʣʴʩʽʶ ʚʽʜ ʮʝʭʫ ʦʙʨʦʙʢʠ ʚʘʣʢʽʚ ʘʙʦ ʚʽʜ ʽʥʰʠʭ ʩʧʦʞʠʚʘʯʽʚ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠ: ʤʘʩʪʠʣʘ ʽ ʚʦʜʫ. ɺʽʜʜʽʣʝʥʽ ʤʘʩʪʠʣʘ ʤʦʞʥʘ ʪʝʨʤʽʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʙʦ ʧʝʨʝʨʦʙʣʷʪʠ ʟʦʚʥʽ. [14, ʪʽʥʴʦʚʘ ʛʨʫʧʘ ʟ ʛʘʨʷʯʦʛʦ ʧʨʦʢʘʪʫ, 2000] 

 

 

2.3 ʇʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʢʠʜʽʚ ʜʣʷ ʩʪʘʥʽʚ ʛʘʨʷʯʦʾ 

ʧʨʦʢʘʪʢʠ 

ʋ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʘʥʽ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʢʠʜʠ, ʧʨʦ ʷʢʽ ʧʦʚʽʜʦʤʣʷʣʠ 

ʫʩʪʘʥʦʚʢʠ / ʟʘʚʦʜʠ HR ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ɭʉ, ʢʦʪʨʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ FMP ʟʘ 2018 

ʨʽʢ (ʫʩʴʦʛʦ 125 ʫʩʪʘʥʦʚʦʢ). ɺʽʜʧʦʚʽʜʥʽ ʫʩʪʘʥʦʚʢʠ/ʟʘʚʦʜʠ ʧʝʨʝʨʘʭʦʚʘʥʦ ʫ ʧʫʥʢʪʽ 11.1, ʜʝ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʇʝʨʝʣʽʢ ʫʩʪʘʥʦʚʦʢ/ʟʘʚʦʜʽʚ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ ʟʘ 2018 ʨʽʢ ʜʣʷ 

ʨʦʟʛʣʷʜʫ FMP BREF. 

 

ʆʙʨʦʙʣʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʙʽʟʥʝʩ-ʽʥʬʦʨʤʘʮʽʾ (CBI)  

ʆʧʝʨʘʪʦʨʠ ʫʩʪʘʥʦʚʦʢ ʚʚʘʞʘʣʠ ʜʘʥʽ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʦʜʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ ʙʽʟʥʝʩ-ʽʥʬʦʨʤʘʮʽʻʶ (CBI). ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ, 

ʥʘʟʚʠ ʫʩʪʘʥʦʚʦʢ ʥʘ ʛʨʘʬʽʢʘʭ ʧʨʷʤʦ ʥʝ ʟʛʘʜʫʶʪʴʩʷ, ʘ ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʘʥʦʥʽʤʥʽ ʪʘ ʚʠʧʘʜʢʦʚʦ 

ʧʨʠʟʥʘʯʝʥʽ ʢʦʜʠ CBI. ʂʨʽʤ ʪʦʛʦ, ʥʝ ʚʢʣʶʯʝʥʦ ʞʦʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʢʦʥʪʝʢʩʪʫ 

(ʥʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʘʙʦ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ), ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ 

ʨʦʟʢʨʠʪʠ ʜʘʥʽ ʫʩʪʘʥʦʚʦʢ/ʟʘʚʦʜʽʚ. ʋ ʛʨʘʬʽʢʘʭ ʥʘʚʝʜʝʥʦ ʣʠʰʝ ʢʘʪʝʛʦʨʽʶ ʩʪʘʣʽ ʪʘ ʚʠʜ ʚʠʨʦʙʽʚ 

ʟʽ ʩʪʘʣʽ, ʷʢʱʦ ʚ ʨʘʤʢʘʭ ʟʙʦʨʫ ʜʘʥʠʭ ʙʫʣʦ ʧʦʜʘʥʦ ʙʽʣʴʰʝ ʥʽʞ 5 ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ 

ʩʧʦʞʠʚʘʥʥʷ. ʗʢʱʦ ʙʫʣʦ ʧʦʜʘʥʦ ʤʝʥʰʝ ʥʽʞ 5 ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʞʠʚʘʥʥʷ, ʪʦ ʜʘʥʽ 

ʧʦʢʘʟʘʥʦ ʫ ʢʘʪʝʛʦʨʽʾ, ʧʦʟʥʘʯʝʥʽʡ ʷʢ çʽʥʰʝè, ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʟʛʘʜʢʠ ʱʦʜʦ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ ʘʙʦ 

ʚʠʜʫ ʚʠʨʦʙʽʚ ʟʽ ʩʪʘʣʽ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ. ʋʩʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʞʠʚʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. 

 

2.3.1 ʆʛʣʷʜ ʤʘʩʦʚʠʭ ʧʦʪʦʢʽʚ 
 

ʅʘ ʨʠʩʫʥʢʫ 2.31 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʛʣʷʜ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʭʽʜʥʠʭ ʧʦʪʦʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʠʜʠ 

ʚʠʨʦʙʽʚ ʟʽ ʩʪʘʣʽ, ʝʥʝʨʛʽʷ, ʚʦʜʘ, ʤʘʩʪʠʣʘ) ʪʘ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʛʘʨʷʯʝʢʘʪʘʥʠʡ 

ʚʠʨʽʙ, ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ ʩʢʠʜʠ ʫ ʚʦʜʫ, ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʚʽʜʭʦʜʠ) ʫ 

ʪʠʧʦʚʦʤʫ ʩʪʘʥʽ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 61 

 

 

 

 
ɼʞʝʨʝʣʦ: [4, EUROFER, 1998] 

ʈʠʩ. 2.31. ʆʛʣʷʜ ʚʭʽʜʥʠʭ/ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʜʣʷ ʩʪʘʥʽʚ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ 
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62 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

2.3.2 ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ 

ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ 
ʉʪʘʣʝʣʠʚʘʨʥʽ ʟʘʚʦʜʠ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʥʘʤʘʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʛʘʟʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʘʤʝ 

ʪʦʤʫ ʜʦʤʝʥʥʠʡ ʛʘʟ, ʢʦʢʩʦʚʠʡ ʛʘʟ, ʢʦʥʚʝʨʪʝʨʥʠʡ ʛʘʟ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʽ ʙʘʛʘʪʦ 

ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʮʠʭ ʛʘʟʽʚ (ʪʘʢ ʟʚʘʥʽ ʟʤʽʰʘʥʽ ʛʘʟʠ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʤʝʪʦʜʠʯʥʠʭ ʧʝʯʘʭ (ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ). 

 

ɽʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʝʯʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ: 

 

¶ ʢʦʥʩʪʨʫʢʮʽʷ ʧʝʯʽ (ʰʪʦʚʭʘʣʴʥʦʛʦ ʪʠʧʫ, ʟ ʢʨʦʢʫʶʯʠʤ ʙʘʣʦʯʥʠʤ ʧʦʜʦʤ ʪʦʱʦ); 

¶ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʽ ʛʨʘʬʽʢ ʟʤʽʥ (ʯʘʩ ʨʦʙʦʪʠ); [15, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʯʣʝʥ ʊʈɻ, 

1999] 

¶ ʩʧʨʦʻʢʪʦʚʘʥʘ ʜʦʚʞʠʥʘ ʨʝʢʫʧʝʨʘʮʽʡʥʦʾ ʟʦʥʠ ʫ ʧʝʯʽ; 

¶ ʢʦʥʩʪʨʫʢʮʽʷ ʧʘʣʴʥʠʢʘ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʫʧʝʨʘʪʦʨʽʚ ʘʙʦ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ; 

¶ ʚʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ ʧʝʯʽ; 

¶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʥ ʥʘʛʨʽʚʘʥʥʷ; 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʠʨʦʚʠʥʠ; 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʧʫʩʢʫ; 

¶ ʪʦʯʥʽʩʪʴ ʪʝʨʤʦʨʝʛʫʣʶʚʘʥʥʷ; 

¶ ʩʪʫʧʽʥʴ ʽʟʦʣʷʮʽʾ ʧʝʯʽ; [4, EUROFER, 1998] 

¶ ʪʦʯʢʘ ʨʦʙʦʯʦʛʦ ʜʽʘʧʘʟʦʥʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʦʯʢʦʶ ʧʨʦʻʢʪʫʚʘʥʥʷ; 

¶ ʚʤʽʩʪ O2 ʫ ʧʦʚʽʪʨʽ, ʱʦ ʡʜʝ ʥʘ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ. [6, EUROFER, 2019] 

 

ʇʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʙʫʣʦ ʟʽʙʨʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ 

ʫʩʪʘʥʦʚʢʘʤʠ/ʟʘʚʦʜʘʤʠ (ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʄɼʞ ʝʥʝʨʛʽʾ, ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ, ʧʦʜʽʣʝʥʫ 

ʥʘ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʨʘʞʝʥʦʾ ʫ ʪʦʥʥʘʭ ʥʘ ʨʽʢ) ʜʣʷ 

ʥʘʩʪʫʧʥʠʭ ʧʨʦʮʝʩʽʚ: 

 

¶ ʧʦʚʪʦʨʥʝ, ʧʨʦʤʽʞʥʝ ʪʘ ʧʦʜʘʣʴʰʝ ʥʘʛʨʽʚʘʥʥʷ (ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʚʭʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ; 

¶ ʛʘʨʷʯʠʡ ʧʨʦʢʘʪ ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʨʦʢʘʪʫ, ʚʢʣʶʯʘʶʯʠ ʯʦʨʥʦʚʝ ʪʘ ʯʠʩʪʦʚʝ 

ʦʙʨʦʙʣʝʥʥʷ. 

 
ʈʠʩʫʥʦʢ 2.32, ʨʠʩʫʥʦʢ 2.33 ʪʘ ʨʠʩʫʥʦʢ 2.34 ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʦʢʘʟʥʠʢ) ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ. ʅʘ 

ʨʠʩʫʥʢʫ 2.35 ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʧʨʠ ʛʘʨʷʯʦʤʫ ʧʨʦʢʘʪʽ 

ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʨʦʢʘʪʫ, ʚʢʣʶʯʘʶʯʠ ʯʦʨʥʦʚʝ ʪʘ ʯʠʩʪʦʚʝ ʦʙʨʦʙʣʝʥʥʷ. ʎʽ ʮʠʬʨʠ 

ʧʦʢʘʟʫʶʪʴ ʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʢʦʞʥʦʾ ʣʽʥʽʾ 

ʫʩʪʘʥʦʚʦʢ. ʋ ʚʠʧʘʜʢʫ ʮʠʬʨ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʧʽʜ 

ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʚʽʪʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʽʤ 

ʟʥʘʯʝʥʥʷʤ ʧʠʪʦʤʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʧʝʯʝʡ ʜʣʷ ʢʦʞʥʦʾ ʣʽʥʽʾ. 

 

ʇʦʚʪʦʨʥʝ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ʋ ʪʘʙʣʠʮʽ 2.6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʽʜʩʫʤʢʠ ʱʦʜʦ ʜʽʘʧʘʟʦʥʽʚ ʟʥʘʯʝʥʴ, ʢʦʪʨʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʣʷ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ) ʧʽʜ 

ʯʘʩ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ, ʚʠʜʫ 

ʚʠʨʦʙʽʚ ʟʽ ʩʪʘʣʽ ʪʘ ʤʘʨʢʠ ʩʪʘʣʽ. ɿʘʛʘʣʦʤ 97 ʫʩʪʘʥʦʚʦʢ/ʟʘʚʦʜʽʚ ʥʘʜʘʣʠ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ɹʽʣʴʰʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʧʠʪʦʤʝ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 590 ʄɼʞ/ʪ ʧʨʠʙʣʠʟʥʦ ʜʦ 5 400 

ʄɼʞ/ʪ. ʊʽʣʴʢʠ ʜʚʽ ʫʩʪʘʥʦʚʢʠ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʷʢʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʯʠ ʘʥʦʤʘʣʽʷʤʠ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 2.32). 

 



ʈʦʟʜʽʣ 2 

ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 63 

 

 

 

ʊʘʙʣʠʮʷ 2.6. ɼʽʘʧʘʟʦʥ ʨʽʚʥʽʚ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 
 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ 

ɺʠʨʦʙʠ ʟʽ ʩʪʘʣʽ 

 
ʄʘʨʢʘ ʩʪʘʣʽ 

ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ, ʄɼʞ/ʪ 

(ʩʝʨʝʜʥʴʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ) 

ʇʣʦʩʢʽ 

ɻʘʨʷʯʝʢʘʪʘʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʥʘʤʦʪʫʚʘʥʥʷ (ʩʤʫʛʠ) 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 1 100ï1 800 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 1 900ï2 750 

ʊʦʚʩʪʦʣʠʩʪʦʚʽ 

ʚʘʣʴʮʽʚʢʠ/ʧʣʘʩʪʠʥʠ 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 1 190ï2 300 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 2 000ï2 870 

ɼʦʚʛʦʤʽʨʥʽ 

ʉʦʨʪʦʚʠʡ ʧʨʦʢʘʪ, ʧʨʫʪʠ (ʜʨʽʪ 

ʢʨʫʯʝʥʠʡ, ʪʨʦʩʠ, ʰʥʫʨʠ ʘʙʦ 

ʢʘʪʘʥʢʘ) 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 590ï2 300 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 1 100ï5 400 

ɹʘʣʢʠ, ʟʘʛʦʪʦʚʢʠ, ʨʝʡʢʠ, ʪʨʫʙʠ ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 1 350ï2 650 

ɯʥʰʽ ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 1 500ï6 000 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 

 

ʇʦʚʪʦʨʥʝ ʧʨʦʤʽʞʥʝ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ʃʠʰʝ 8 ʫʩʪʘʥʦʚʦʢ ʧʦʜʘʣʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʽʜ ʧʨʦʤʽʞʥʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ. ʋʩʽ ʜʘʥʽ ʚ ʨʘʤʢʘʭ ʟʚʽʪʥʦʩʪʽ ʩʪʦʩʫʚʘʣʠʩʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʜʦʚʛʦʤʽʨʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʧʝʨʝʙʫʚʘʣʠ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 76 ʄɼʞ/ʪ ʜʦ 870 ʄɼʞ/ʪ. 

 
ʇʦʜʘʣʴʰʝ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ʋ ʪʘʙʣʠʮʽ 2.7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʽʜʩʫʤʢʠ ʱʦʜʦ ʜʽʘʧʘʟʦʥʽʚ ʟʥʘʯʝʥʴ, ʢʦʪʨʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʣʷ 

ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ ʧʦʜʘʣʴʰʦʛʦ ʥʘʛʨʽʚʘʥʥʷ (ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʚʭʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ, ʚʠʜʫ ʚʠʨʦʙʽʚ ʟʽ ʩʪʘʣʽ ʪʘ ʤʘʨʢʠ ʩʪʘʣʽ. ʋ ʟʘʛʘʣʴʥʦʤʫ 

ʧʽʜʩʫʤʢʫ, 29 ʫʩʪʘʥʦʚʦʢ ʧʦʜʘʣʠ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ (ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ. ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʩʪʘʥʦʚʠʚ ʚʽʜ 290 ʄɼʞ/ʪ 

ʜʦ 7 500 ʄɼʞ/ʪ. 

 
ʊʘʙʣʠʮʷ 2.7. ɼʽʘʧʘʟʦʥ ʨʽʚʥʽʚ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

(ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 
 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ 

ɺʠʨʦʙʠ ʟʽ ʩʪʘʣʽ 

 
ʄʘʨʢʘ ʩʪʘʣʽ 

ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ, ʄɼʞ/ʪ 

(ʩʝʨʝʜʥʴʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ) 

ʇʣʦʩʢʽ 

ʊʦʚʩʪʦʣʠʩʪʦʚʽ ʚʘʣʴʮʽʚʢʠ / 

ʧʣʘʩʪʠʥʠ 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 1 000ï2 000 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 1 500ï4 400 

ɼʦʚʛʦʤʽʨʥʽ 

ʉʦʨʪʦʚʠʡ ʧʨʦʢʘʪ, ʧʨʫʪʠ 

(ʜʨʽʪ ʢʨʫʯʝʥʠʡ, ʪʨʦʩʠ, 

ʰʥʫʨʠ ʘʙʦ ʢʘʪʘʥʢʘ) 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 900ï5 300 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 1 150ï3 600 

ɯʥʰʽ ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 290ï7 500 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 

 

ɻʘʨʷʯʠʡ ʧʨʦʢʘʪ, ʚʢʣʶʯʘʶʯʠ ʯʦʨʥʦʚʝ ʪʘ ʯʠʩʪʦʚʝ ʦʙʨʦʙʣʝʥʥʷ 

ʇʨʠ ʛʘʨʷʯʽʡ ʧʨʦʢʘʪʮʽ̔ ʧʦʪʨʝʙʘ ʚ ʝʥʝʨʛʽʾ ʜʣʷ ʚʘʣʢʽʚ ʽʟ ʧʨʠʚʦʜʦʤ ʚʽʜ ʜʚʠʛʫʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ, ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʛʦʪʦʚʦʢ ʽ ʪʚʝʨʜʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. ɽʥʝʨʛʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʬʦʨʤʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʧʽʜʩʫʤʢʫ, 78 ʫʩʪʘʥʦʚʦʢ ʧʦʜʘʣʠ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʨʦʢʘʪʫ, ʧʨʠʯʦʤʫ ʜʽʘʧʘʟʦʥ 

ʟʥʘʯʝʥʴ ʩʪʘʥʦʚʠʚ ʚʽʜ 70 ʄɼʞ/ʪ ʜʦ 1 300 ʄɼʞ/ʪ.  

ʋ ʪʘʙʣʠʮʽ 2.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʽʜʩʫʤʢʠ ʱʦʜʦ ʜʽʘʧʘʟʦʥʽʚ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ 

ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʧʨʠ ʛʘʨʷʯʽʡ ʧʨʦʢʘʪʮʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʪʘ 



ʈʦʟʜʽʣ 2 

64 ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

ʟʤʝʥʰʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʢʘʪʝʛʦʨʽʾ ʩʪʘʣʽ, ʚʠʜʫ ʚʠʨʦʙʽʚ ʟʽ ʩʪʘʣʽ ʪʘ ʤʘʨʢʠ ʩʪʘʣʽ. 

 

ʊʘʙʣʠʮʷ 2.8. ɼʽʘʧʘʟʦʥ ʨʽʚʥʽʚ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ, 

ʚʢʣʶʯʘʶʯʠ ʯʦʨʥʦʚʝ ʪʘ ʯʠʩʪʦʚʝ ʦʙʨʦʙʣʝʥʥʷ 
 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ 

ɺʠʨʦʙʠ ʟʽ ʩʪʘʣʽ 

 
ʄʘʨʢʘ ʩʪʘʣʽ 

ʉʝʨʝʜʥʷ ʪʦʚʱʠʥʘ / 

ɿʤʝʥʰʝʥʥʷ 

ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ, % 

ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, 

ʄɼʞ/ʪ 

(ʩʝʨʝʜʥʴʦʨʽʯʥʝ 

ʟʥʘʯʝʥʥʷ) 

ʇʣʦʩʢʽ 

ɻʘʨʷʯʝʢʘʪʘʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʥʘʤʦʪʫʚʘʥʥʷ (ʩʤʫʛʠ), 

ʊʦʚʩʪʦʣʠʩʪʦʚʽ 

ʚʘʣʴʮʽʚʢʠ/ʧʣʘʩʪʠʥʠ 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 90-99 70-300 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 
95-98 

262-430 

ɼʦʚʛʦʤʽʨʥʽ 

ʉʦʨʪʦʚʠʡ ʧʨʦʢʘʪ, 

ʧʨʫʪʠ (ʜʨʽʪ 

ʢʨʫʯʝʥʠʡ, ʪʨʦʩʠ, 

ʰʥʫʨʠ ʘʙʦ ʢʘʪʘʥʢʘ) 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 60-99 110-540 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 99-100 750-1 060 

ɹʘʣʢʠ, ʟʘʛʦʪʦʚʢʠ, 

ʨʝʡʢʠ, ʪʨʫʙʠ 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 70-99 
80-1 300 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

ʈʠʩ. 2.32. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʄɼʞ/ʪ ʚʽʜ ʦʙʨʦʙʣʝʥʦʾ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ) ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 

ʈʠʩ. 2.33. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʄɼʞ/ʪ ʚʽʜ ʦʙʨʦʙʣʝʥʦʾ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ) ʜʣʷ ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 
ʈʠʩ. 2.34. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʄɼʞ/ʪ ʚʽʜ ʦʙʨʦʙʣʝʥʦʾ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ) ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʛʨʽʚʘʥʥʷ (ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

 

ʈʠʩ. 2.35. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʄɼʞ/ʪ ʚʽʜ ʦʙʨʦʙʣʝʥʦʾ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ) ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʨʦʢʘʪʫ 

 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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2.3.3 ʉʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

 
2.3.3.1 ʉʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ 

 
ɿʥʘʯʝʥʥʷ ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ ʚʢʣʶʯʘʶʪʴ ʫʩʽ ʪʠʧʠ ʤʘʩʝʣ, ʤʘʟʫʪʫ, ʤʘʩʪʠʣ ʯʠ ʦʣʽʡ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʫʩʪʘʥʦʚʮʽ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʢʘʪʥʝ ʤʘʩʪʠʣʦ, ʤʘʩʪʠʣʦʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ, 

ʟʤʘʟʫʚʘʣʴʥʽ ʤʘʩʪʠʣʘ, ʘʥʪʠʢʦʨʦʟʽʡʥʝ ʤʘʩʪʠʣʦ, ʞʠʨ ʪʘ ʟʤʘʟʢʠ). ʋ ʪʘʙʣʠʮʽ 2.9 ʥʘʚʝʜʝʥʦ ʟʚʽʪʥʽ 

ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ ʟʘ ʪʨʠ ʨʦʢʠ (ʟ 2014 ʧʦ 2016 ʨʦʢʠ), ʘ ʪʘʢʦʞ 

ʦʪʨʠʤʘʥʝ ʩʝʨʝʜʥʴʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ. ʇʽʜʩʫʤʢʠ ʱʦʜʦ 

ʜʽʘʧʘʟʦʥʽʚ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʚʠʨʦʙʽʚ, ʧʽʜʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 2.9. 

 
 

ʊʘʙʣʠʮʷ 2.9. ɼʽʘʧʘʟʦʥ ʨʽʚʥʽʚ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ ʜʣʷ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ 
 

ʂʘʪʝʛʦʨʽʷ ʩʪʘʣʽ 

ɺʠʨʦʙʠ ʟʽ ʩʪʘʣʽ 

 
ʄʘʨʢʘ ʩʪʘʣʽ 

ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʤʘʩʪʠʣ, ʢʛ/ʪ (ʩʝʨʝʜʥʴʦʨʽʯʥʝ 

ʟʥʘʯʝʥʥʷ) 

ʇʣʦʩʢʽ 

ɻʘʨʷʯʝʢʘʪʘʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʥʘʤʦʪʫʚʘʥʥʷ (ʩʤʫʛʠ) 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 0,04-0,7 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 0,4-600 

ʊʦʚʩʪʦʣʠʩʪʦʚʽ 

ʚʘʣʴʮʽʚʢʠ/ʧʣʘʩʪʠʥʠ 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 0,3-180 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 0,3-160 

ɼʦʚʛʦʤʽʨʥʽ 

ʉʦʨʪʦʚʠʡ ʧʨʦʢʘʪ, ʧʨʫʪʠ 

(ʜʨʽʪ ʢʨʫʯʝʥʠʡ, ʪʨʦʩʠ, ʰʥʫʨʠ 

ʘʙʦ ʢʘʪʘʥʢʘ) 

ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 0,06-0,6 

ɺʠʩʦʢʦʣʝʛʦʚʘʥʘ ʩʪʘʣʴ 0,2-635 

ɹʘʣʢʠ, ʨʝʡʢʠ, ʪʨʫʙʠ ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 0,2-1,7 

ɯʥʰʽ ɺʫʛʣʝʮʝʚʘ ʩʪʘʣʴ 0,6-89 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 

ʈʠʩ. 2.36. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ (ʢʛ/ʪ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ) ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ 

 

ʅʦʤʝʨ ʟʘʧʫʩʢʫ ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ 

ʫ 2016 ʨʦʮʽ (ʢʛ/ʪ) 

ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʤʘʩʪʠʣ ʫ 2015 ʨʦʮʽ (ʢʛ/ʪ) 

ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤʘʩʪʠʣ 

ʫ 2014 ʨʦʮʽ (ʢʛ/ʪ) 
12 223,5 159,5 171,1 

31 13,3 8,2 0,2 

77 643,6 665,4 575,7 

115 1 981,5 2 204,1 1 717,3 

106 716,0 820,0 370,0 

48 86,2 91,2 88,6 
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2.3.3.2 ʉʧʦʞʠʚʘʥʥʷ ʢʠʩʣʦʪ 

 

ʅʘ ʨʠʩʫʥʢʘʭ 2.37 ð 2.39 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʣʦʪʠ ʟʘ ʪʨʠ 

ʨʦʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʝ ʩʝʨʝʜʥʴʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʛʘʨʷʯʦʾ 

ʧʨʦʢʘʪʢʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʩʪʘʣʴ HRPO ʪʘ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ ʱʦʜʦ FMP. ʂʦʞʝʥ 

ʧʦʢʘʟʥʠʢ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʦʤʫ ʪʠʧʫ ʢʠʩʣʦʪʠ, ʘ ʩʘʤʝ ʭʣʦʨʠʜʥʽʡ, ʩʫʣʴʬʘʪʥʽʡ (ʩʽʨʯʘʥʽʡ), 

ʘʟʦʪʥʽʡ ʪʘ ʧʣʘʚʠʢʦʚʽʡ ʢʠʩʣʦʪʘʤ. ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʣʦʪʠ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʢʛ ʢʠʩʣʦʪʠ 

ʥʘ ʤ
2 
ʦʙʨʦʙʣʝʥʦʾ (ʜʝʢʘʧʽʨʦʚʘʥʦʾ) ʧʦʚʝʨʭʥʽ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʣʦʪ, ʱʦ ʨʦʟʛʣʷʜʘʣʠʩʷ, ʙʫʣʠ 

ʪʘʢʠʤʠ: 33 %, 96 %, 49 % ʪʘ 70 % ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ HCl, H2SO4, HNO3 ʪʘ HF. ɿʘʛʘʣʦʤ, 6 

ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ ʧʦʜʘʣʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ HCl ʪʘ H2SO4, ʪʦʜʽ ʷʢ 5 ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ 

ʧʦʜʘʣʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʟʤʽʰʘʥʠʭ ʢʠʩʣʦʪ (HF ʪʘ HNO3). ʋ ʪʘʙʣʠʮʽ 2.10 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʽʜʩʫʤʢʠ ʱʦʜʦ ʜʽʘʧʘʟʦʥʽʚ ʨʽʚʥʽʚ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʣʦʪʠ, ʧʦʚʽʜʦʤʣʝʥʠʭ ʮʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ 

ʜʣʷ HRPO. 
 

ʊʘʙʣʠʮʷ 2.10. ɼʽʘʧʘʟʦʥ ʨʽʚʥʽʚ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʣʦʪʠ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ HRPO 
 

 
ʊʠʧ ʢʠʩʣʦʪʠ 

ʉʝʨʝʜʥʷ ʧʠʪʦʤʘ ʧʦʚʝʨʭʥʷ 

ʚʚʝʜʝʥʥʷ (ʤ
2
/ʪ) 

ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

ʢʠʩʣʦʪʠ (ʢʛ/ʤ
2
 ʧʦʚʝʨʭʥʽ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ) (ʩʝʨʝʜʥʴʦʨʽʯʥʝ 

ʟʥʘʯʝʥʥʷ) 

HCl 4-95 0,002-0,9 

H2SO4 15-95 0,03-0,4 

ɿʤʽʰʘʥʽ ʢʠʩʣʦʪʠ (HF-HNO3) 15-95 0,2-0,3 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ʈʠʩ. 2.37. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ HCl (ʢʛ/ʤ
2
 ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ) ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ HRPO 

 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ʈʠʩ. 2.38. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ H2SO4 (ʢʛ/ʤ
2
 ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ) ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ HRPO 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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ʈʠʩ. 2.39. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ HF/ HNO3 (ʢʛ/ʤ
2
 ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ) ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ HRPO  

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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2.3.4 ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ 

 
ʅʘ ʨʠʩʫʥʢʫ 2.40 ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʥʘ ʨʽʚʥʽ ʫʩʪʘʥʦʚʢʠ, ʟʘ ʪʨʠ 

ʨʦʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚʽʪʥʦʩʪʽ, ʧʦʜʘʥʦʾ 70 

ʫʩʪʘʥʦʚʢʘʤʠ/ʟʘʚʦʜʘʤʠ, ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,01 ʤ
3
/ʪ ʜʦ 

30 ʤ
3
/ʪ. ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʦ, ʟʛʽʜʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʦʪʨʠʤʘʥʦʶ ʧʽʜ ʯʘʩ ʟʙʦʨʫ 

ʜʘʥʠʭ, ʩʝʨʝʜ 24 ʫʩʪʘʥʦʚʦʢ HR, ʷʢʽ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʚʦʥʠ ʻ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰʦʛʦ ʢʦʤʧʣʝʢʩʫ 

(ʪʦʙʪʦ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ ʽʟ ʧʦʚʥʠʤ ʮʠʢʣʦʤ), ʙʽʣʴʰʽʩʪʴ ʫʩʪʘʥʦʚʦʢ ʫ ʟʚʽʪʥʦʩʪʽ 

ʧʦʢʘʟʘʣʠ ʨʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʥʠʞʯʝ 2 ʤ
3
/ʪ, ʦʢʨʽʤ ʦʜʥʽʻʾ ʫʩʪʘʥʦʚʢʠ, ʥʘ ʷʢʽʡ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʜʫʞʝ ʚʠʩʦʢʝ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʨʽʚʥʽ 30 ʤ
3
/ʪ, ʱʦ ʚʚʘʞʘʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷʤ / 

ʘʥʦʤʘʣʽʻʶ. ʅʘ ʨʠʩʫʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʜʣʷ HR 

(ʧʣʦʩʢʽ ʪʘ ʜʦʚʛʦʤʽʨʥʽ ʚʠʨʦʙʠ) ʪʘ HRPO. ɺʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʫ ʧʫʥʢʪʽ 9.4.4.2. 
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ʈʠʩ. 2.40. ʈʽʚʥʽ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ (ʤ
3
/ʪ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ) ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ 

 

ɼʞʝʨʝʣʦ: [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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2.3.5 ɺʠʢʠʜʠ ʚ ʧʦʚʽʪʨʷ 
 

2.3.5.1 ɺʠʢʠʜʠ ʚ ʧʦʚʽʪʨʷ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ, ʜʝʬʦʨʤʫʶʯʦʛʦ ʨʽʟʘʥʥʷ ʪʘ 

ʟʚʘʨʶʚʘʥʥʷ 

 

ɺʠʢʠʜʠ ʧʠʣʫ 

ʇʽʜ ʯʘʩ ʜʝʬʦʨʤʫʶʯʦʛʦ ʨʽʟʘʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʚʦʣʦʛʽ ʪʘ ʢʦʨʦʟʽʡʥʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʩʫʙʤʽʢʨʦʥʥʠʭ ʯʘʩʪʠʥʦʢ (ʨʦʟʤʽʨ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,5 ʜʦ 250 ʤʽʢʨʦʥ). [17, ʢʦʤʧʘʥʽʷ 

çDavy Consultantsè, 1993] 
 

ʇʠʣ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʜʝʬʦʨʤʫʶʯʦʛʦ ʨʽʟʘʥʥʷ, ʤʽʩʪʠʪʴ ʧʝʨʝʚʘʞʥʦ ʦʢʩʠʜʠ ʟʘʣʽʟʘ ʟ 

ʜʝʷʢʠʤʠ ʩʣʽʜʘʤʠ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʻ ʫ ʩʪʘʣʽ. [18, CITEPA, 1994] 
 

ɼʘʥʽ, ʱʦ ʧʦʚʽʜʦʤʣʷʣʠʩʷ ʱʦʜʦ ʚʠʢʠʜʽʚ ʧʠʣʫ ʚ ʧʦʚʽʪʨʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʜʝʬʦʨʤʫʶʯʦʛʦ ʨʽʟʘʥʥʷ ʪʘ ʟʚʘʨʶʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2.47 ʪʘ ʨʠʩʫʥʢʫ 

2.48. ɿʘʛʘʣʦʤ ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ ʧʨʦ ʚʠʢʠʜʠ ʧʠʣʫ ʟʽ 152 ʪʦʯʦʢ ʚʠʢʠʜʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʾ 

ʚʠʢʠʜʽʚ ʧʠʣʫ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1,5 ʤʛ/ʥʤ
3
 ʜʦ 350 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ 

ð ʚʽʜ 1,8 ʛ/ʛʦʜ ʜʦ 8 900 ʛ/ʛʦʜ. 

 

ɺʠʢʠʜʠ ʩʚʠʥʮʶ 

ɼʘʥʽ, ʱʦ ʧʦʚʽʜʦʤʣʷʣʠʩʷ ʱʦʜʦ ʚʠʢʠʜʽʚ ʩʚʠʥʮʶ ʚ ʧʦʚʽʪʨʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʜʝʬʦʨʤʫʶʯʦʛʦ ʨʽʟʘʥʥʷ ʪʘ ʟʚʘʨʶʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2.49. ɼʣʷ 23 

ʪʦʯʦʢ ʚʠʢʠʜʽʚ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ 

ʚʽʜ 0,0001 ʤʛ/ʥʤ
3
 ʜʦ 0,2 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ð ʚʽʜ 0,002 ʛ/ʛʦʜ ʜʦ 17 

ʛ/ʛʦʜ. 

 

ɺʠʢʠʜʠ ʥʽʢʝʣʶ 

ɼʘʥʽ, ʱʦ ʧʦʚʽʜʦʤʣʷʣʠʩʷ ʱʦʜʦ ʚʠʢʠʜʽʚ ʥʽʢʝʣʶ ʚ ʧʦʚʽʪʨʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʜʝʬʦʨʤʫʶʯʦʛʦ ʨʽʟʘʥʥʷ ʪʘ ʟʚʘʨʶʚʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2.50. ɼʣʷ 34 

ʪʦʯʦʢ ʚʠʢʠʜʽʚ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʚʠʢʠʜʠ ʥʽʢʝʣʶ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,09 

ʤʛ/ʥʤ
3
 ʜʦ 1,0 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ð ʚʽʜ 

0,005 ʛ/ʛʦʜ ʜʦ 15 ʛ/ʛʦʜ. 

 
 

2.3.5.2 ɺʠʢʠʜʠ ʚ ʧʦʚʽʪʨʷ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ 

 

ʈʽʚʥʽ ʚʠʢʠʜʽʚ, ʥʘʚʝʜʝʥʽ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ, ʩʪʦʩʫʶʪʴʩʷ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ 

ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʪʦʙʪʦ, ʧʦʚʪʦʨʥʦʛʦ, ʧʨʦʤʽʞʥʦʛʦ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

(ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ)). ʎʽ ʮʠʬʨʠ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʘʣʠʚʘ 

ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ (100 % ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʘʙʦ ʽʥʰʽ ʚʠʜʠ ʧʘʣʠʚʘ, 

ʦʢʨʽʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ). ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʪʠʧʫ 

ʧʨʦʜʫʢʪʫ (ʥʘʧʨʠʢʣʘʜ, ʧʣʦʩʢʽ ʚʠʨʦʙʠ) ʽ ʪʝʤʧʝʨʘʪʫʨ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʠʢʠʜʽʚ NOx ʫ ʧʦʚʽʪʨʷ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ, ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʦʜʘʪʢʦʚʽ 

ʧʦʢʘʟʥʠʢʠ. 

 
 

2.3.5.2.1 ɺʠʢʠʜʠ ʧʠʣʫ 

 

ɼʘʥʽ ʱʦʜʦ ʚʠʢʠʜʽʚ ʧʠʣʫ ʚ ʧʦʚʽʪʨʷ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʧʦʚʪʦʨʥʝ ʥʘʛʨʽʚʘʥʥʷ, 

ʧʨʦʤʽʞʥʝ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʝ ʥʘʛʨʽʚʘʥʥʷ, ʪʦʙʪʦ ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ ʜʣʷ ʧʘʣʠʚʘ ʟʽ 100 % 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʦʢʨʽʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʥʘʚʝʜʝʥʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʨʠʩʫʥʢʫ 2.51 ʪʘ ʨʠʩʫʥʢʫ 2.52. 

 

ɺʠʢʠʜʠ ʧʠʣʫ ʧʽʜ ʯʘʩ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ 71 

ʪʦʯʢʠ ʚʠʢʠʜʽʚ ʥʘ ʫʩʪʘʥʦʚʢʘʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 100 % ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʷʢ ʧʘʣʠʚʦ. 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʧʠʣʫ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,5 ʤʛ/ʥʤ
3
 ʜʦ 64 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ð ʚʽʜ 5 ʛ/ʛʦʜ ʜʦ 1 500 ʛ/ʛʦʜ.  
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78 
ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

ʋ ʧʝʯʘʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ (ʚʪʦʨʠʥʥʦʛʦ) ʥʘʛʨʽʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 100% ʧʨʠʨʦʜʥʠʡ 

ʛʘʟ, ʦʯʽʢʫʻʪʴʩʷ ʜʫʞʝ ʤʘʣʠʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʧʠʣʫ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʞʝʨʝʣʦʤ ʧʠʣʫ ʻ 

ʩʢʦʨʽʰʝ ʧʦʚʪʦʨʥʘ ʧʦʷʚʘ ʧʠʣʫ, ʱʦ ʧʨʠʩʫʪʥʽʡ ʥʘ ʧʦʚʝʨʭʥʷʭ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ 

ʚʦʛʥʝʪʨʠʚʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʝʯʽ. 

 

ɿʘʛʘʣʦʤ, 35 ʪʦʯʦʢ ʚʠʢʠʜʽʚ ʟʚʽʪʫʚʘʣʠ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʧʠʣʫ ʧʽʜ ʯʘʩ ʧʦʚʪʦʨʥʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʰʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʦʢʨʽʤ 100 % 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʧʠʣʫ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,2 

ʤʛ/ʥʤ
3
 ʜʦ 71 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ð ʚʽʜ 14 ʛ/ʛʦʜ ʜʦ 3 600 ʛ/ʛʦʜ. 

 

ɺʠʢʠʜʠ ʧʠʣʫ ʧʽʜ ʯʘʩ ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ 5 

ʪʦʯʦʢ ʚʠʢʠʜʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

0,7 ʤʛ/ʥʤ
3
 ʜʦ 26 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ð ʚʽʜ 4 ʛ/ʛʦʜ ʜʦ 100 ʛ/ʛʦʜ. 

 

ɺʠʢʠʜʠ ʧʠʣʫ ʧʽʜ ʯʘʩ ʧʦʜʘʣʴʰʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʙʫʣʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ 23 ʪʦʯʦʢ ʚʠʢʠʜʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʂʦʥʮʝʥʪʨʘʮʽʾ 

ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,9 ʤʛ/ʥʤ
3
 ʜʦ 23 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ð ʚʽʜ 0,5 ʛ/ʛʦʜ 

ʜʦ 95 ʛ/ʛʦʜ. 

 
 

2.3.5.2.2 ɺʠʢʠʜʠ SO2 

 

ɼʘʥʽ ʧʨʦ ʚʠʢʠʜʠ SO2 ʫ ʧʦʚʽʪʨʷ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʧʦʚʪʦʨʥʝ ʥʘʛʨʽʚʘʥʥʷ, 

ʧʨʦʤʽʞʥʝ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʝ ʥʘʛʨʽʚʘʥʥʷ, ʪʦʙʪʦ ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʟʽ 100 % ʧʨʠʨʦʜʥʠʤ 

ʛʘʟʦʤ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʰʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʦʢʨʽʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʥʘʚʝʜʝʥʽ ʥʘ 

ʨʠʩʫʥʢʫ 2.53 ʪʘ ʨʠʩʫʥʢʫ 2.54, ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʽʚʝʥʴ ʚʠʢʠʜʽʚ SO2 ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʩʽʨʢʠ ʫ ʧʘʣʠʚʽ. ʇʦʜʘʥʽ ʫ ʟʚʽʪʥʦʩʪʽ ʚʠʢʠʜʠ SO2 ʷʢ 

ʬʫʥʢʮʽʷ ʪʠʧʫ ʧʘʣʠʚʘ ʟʘʩʚʽʜʯʫʶʪʴ ʨʽʟʥʠʮʶ ʫ ʨʽʚʥʷʭ ʚʠʢʠʜʽʚ SO2 ʤʽʞ ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʛʘʟʘʤʠ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ, ʟʦʢʨʝʤʘ ʢʦʢʩʦʚʠʤ ʛʘʟʦʤ. [4, EUROFER, 1998], 

[19, ʈʴʦʜʝʨʝʨ ʪʘ ʽʥ., 1996]. 
 

ɼʣʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ SO2 ʟʘʛʘʣʦʤ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ 45 ʪʦʯʦʢ ʚʠʢʠʜʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʾ 

ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,01 ʤʛ/ʥʤ
3
 ʜʦ 95 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ ð ʚʽʜ 0,2 

ʛ/ʛʦʜ ʜʦ 3 127 ʛ/ʛʦʜ. 

 

ɼʣʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʢʦʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʰʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, 

ʦʢʨʽʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʟʘʛʘʣʦʤ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ 44 ʪʦʯʦʢ 

ʚʠʢʠʜʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1,7 ʤʛ/ʥʤ
3
 ʜʦ 926 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʠʢʠʜʽʚ ð ʚʽʜ 284 ʛ/ʛʦʜ ʜʦ 52 000 ʛ/ʛʦʜ. 

 

ɺʠʢʠʜʠ SO2 ʧʽʜ ʯʘʩ ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ 2 

ʪʦʯʦʢ ʚʠʢʠʜʽʚ, ʪʽʣʴʢʠ ʢʦʣʠ ʷʢ ʧʘʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʨʦʜʥʠʡ ʛʘʟ. ɿʚʽʪʥʽ ʜʘʥʽ 

ʟʘʩʚʽʜʯʠʣʠ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 4,2 ʤʛ/ʥʤ
3
 ʜʦ 

13,3 ʤʛ/ʥʤ
3
. ʋ ʟʚʽʪʥʦʩʪʽ ʙʫʣʦ ʪʽʣʴʢʠ ʦʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ: 35 ʛ/ʛʦʜ. 

 

ɺʠʢʠʜʠ SO2 ʚʽʜ ʧʦʜʘʣʴʰʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ (ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ) ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʟʘʛʘʣʦʤ ʜʣʷ 12 ʪʦʯʦʢ ʚʠʢʠʜʽʚ. 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,07 ʤʛ/ʥʤ
3
 ʜʦ 56 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ 

ð ʚʽʜ 2 ʛ/ʛʦʜ ʜʦ 208 ʛ/ʛʦʜ. 

 

ʂʦʣʠ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜ ʧʦʜʘʣʴʰʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ 

(ʧʦʩʪʦʙʨʦʙʣʝʥʥʷ), ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚʽʪʥʦʩʪʽ, ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʧʘʣʠʚʘ, ʦʢʨʽʤ 

100 % ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ 5 ʪʦʯʢʘʭ ʚʠʢʠʜʽʚ, ʧʨʠ ʮʴʦʤʫ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 92 ʤʛ/ʥʤ
3
 ʜʦ 470 ʤʛ/ʥʤ

3
, ʪʦʜʽ ʷʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʠʜʽʚ 

ð ʚʽʜ 536 ʛ/ʛʦʜ ʜʦ 1 900 ʛ/ʛʦʜ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 79 

 

 

 

2.3.5.2.3 ɺʠʢʠʜʠ NOx 

 

ɺʠʢʠʜʠ NOX ʚʽʜ ʧʨʦʮʝʩʽʚ ʩʧʘʣʶʚʘʥʥʷ ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʽʣʴʢʦʭ ʯʠʥʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ 

ʪʠʧ ʧʘʣʠʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʯʘʩʪʢʘ ʛʘʨʷʯʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, 

ʢʦʥʩʪʨʫʢʮʽʷ ʧʝʯʽ ʘʙʦ ʪʠʧ ʧʘʣʴʥʠʢʘ. ɼʝʷʢʽ ʪʠʧʠ ʧʘʣʴʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ ʩʚʦʜʦʚʽ ʧʘʣʴʥʠʢʠ, 

ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠ ʤʝʥʰʝ NOX, ʥʽʞ ʪʦʨʮʝʚʽ ʘʙʦ ʙʦʢʦʚʽ ʧʘʣʴʥʠʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʢʫʧʝʨʘʪʦʨʽʚ ʘʙʦ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʜʫʪʪʷ 

ʧʽʜʚʠʱʫʻ ʪʝʧʣʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʯʽ, ʘʣʝ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ 

NOX. 

 

ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ 
ʅʘ ʨʠʩʫʥʢʫ 2.41, ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʟʤʽʥʠ ʚʠʢʠʜʽʚ NOX (ʚʠʨʘʞʝʥʠʭ ʚ ʤʛ/ʥʤ

3
) ʚʽʜʥʦʩʥʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ (ʚʠʨʘʞʝʥʦʾ ʚ ÁC) ʜʣʷ ʧʝʯʽ ʧʦʜʘʣʴʰʦʾ 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚ ʢʦʤʧʘʥʽʾ SSAB, ʤ. ʋʢʩʝʣʝʩʫʥʜ, ʐʚʝʮʽʷ (ʧʽʯ 6, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʫʩʪʘʥʦʚʮʽ / ʪʦʯʮʽ ʚʠʢʠʜʽʚ 243 HR-3 ʫ ʟʙʦʨʽ ʜʘʥʠʭ). ɻʨʘʬʽʢ ʧʦʢʘʟʫʻ, ʱʦ ʜʚʽ ʢʨʠʚʽ ʤʘʡʞʝ 

ʧʘʨʘʣʝʣʴʥʽ, ʘ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʢʠʜʘʤʠ NOX ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ. ɿʛʽʜʥʦ ʟ ʦʧʠʩʦʤ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 243 HR, ʧʽʯ ʟʘʟʚʠʯʘʡ ʧʨʘʮʶʻ ʟʘ 300 

ÁC, ʧʨʦʪʝ ʥʠʞʯʝ ʥʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

ʧʦʚʽʪʨʷ ʚʽʜ 300 ÁC ʜʦ ʧʨʠʙʣʠʟʥʦ 480 ÁC. ʇʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʮʽʻʾ ʪʦʯʢʠ ʚʠʢʠʜʽʚ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʪʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʫ 2016 ʨʦʮʽ (490, 605 ʪʘ 700 ʤʛ/ʥʤ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʝʨʽʦʜʠʯʥʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ (ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʧʝʨʽʦʜ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʧʨʠ ʮʴʦʤʫ 

ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 11 ʜʦ 24 ʛʦʜʠʥ). ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ NOX, 

ʧʦʜʘʥʽ ʫ ʟʚʽʪʥʦʩʪʽ ʟʘ 2014 ʪʘ 2015 ʨʦʢʠ, ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 400 ʤʛ/ʥʤ
3
 ʜʦ 630 

ʤʛ/ʥʤ
3
. [16, ʊʈɻ (TWG) ʟ FMP, 2018] 

 

 

ʈʠʩ. 2.41. ɺʠʢʠʜʠ NOX ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʜʣʷ ʧʝʯʽ ʧʦʜʘʣʴʰʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ ʧʽʩʣʷ ʥʘʛʨʽʚʘʥʥʷ (ʧʦʜʘʣʴʰʦ ʾʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ) ʚ ʢʦʤʧʘʥʽʾ SSAB, ʤ. ʋʢʩʝʣʝʩʫʥʜ, 

ʐʚʝʮʽʷ 

ɼʞʝʨʝʣʦ: ʋʩʪʘʥʦʚʢʘ 243 ʫ ʟʙʦʨʽ ʜʘʥʠʭ [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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80 
ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʚʠʢʠʜʽʚ NOX ʙʫʣʘ ʥʘʜʘʥʘ ʟʽ ʟʙʦʨʫ ʜʘʥʠʭ ʱʦʜʦ ʽʪʘʣʽʡʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (çFeralpi 

Siderurgicaè ð ʫʩʪʘʥʦʚʢʘ 203 HR), ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʠʢʠʜʽʚ NOX ʜʣ̫ ʜʚʦʭ 

ʨʽʟʥʠʭ ʣʽʥʽʡ ʧʨʦʢʘʪʫ. [20, IT, 30-05-2019 2019] ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.42. ɼʣʷ 

ʮʠʭ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ NOX ʥʝ ʩʢʦʨʠʛʦʚʘʥʦ ʜʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʭʽʜʥʦʛʦ 

ʨʽʚʥʷ O2 ʫ 3 %, ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ O2, ʚʠʤʽʨʷʥʘ ʥʘ ʜʠʤʦʚʽʡ ʪʨʫʙʽ, ʙʫʣʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

10 % ʜʦ 15 %. 

 

 

 

ʈʠʩ. 2.42. ɺʠʢʠʜʠ NOX ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ  

ɼʞʝʨʝʣʦ: ʋʩʪʘʥʦʚʢʘ 203 HR-3 ʫ [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
ʇʨʠʤʽʪʢʘ: ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ NOX ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʽʨʶʚʘʥʴ (ʥʝ ʩʢʦʨʠʛʦʚʘʥʽ ʜʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʭʽʜʥʦʛʦ 

ʨʽʚʥʷ O2 ʫ 3 %) 

 

 

ɼʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʚʧʣʠʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʚʠʢʠʜʠ NOX 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʧ. 8.8.2.10. 

 

ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʣʫʤ'ʷ 
ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʯʠʥʥʠʢ, ʷʢʠʡ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʫʪʚʦʨʝʥʥʷ NOX ʫ ʧʨʦʮʝʩʘʭ 

ʩʧʘʣʶʚʘʥʥʷ, ʮʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʣʫʤ'ʷ, ʢʦʪʨʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʢʠʜʽʚ NOX (ʫʪʚʦʨʝʥʥʷ ʪʝʨʤʽʯʥʠʭ NOX). ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʣʫʤôʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʽ 

ʪʠʧʫ ʧʘʣʠʚʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʝʯʽ. ʅʠʞʯʝ ʥʘ ʨʠʩʫʥʢʫ 2.43 ʚʠʨʘʟʥʦ ʧʦʢʘʟʘʥʦ ʨʽʟʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʣʫʤôʷ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʟʽʚ ʚʽʜ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘʡʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʫʤôʷ (ʧʨʠʙʣʠʟʥʦ 1 900 ÁC ʟʘ 3 % O2) 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʽ 100 % ʢʦʢʩʦʚʠʤ ʛʘʟʦʤ, ʪʦʜʽ ʷʢ ʥʘʡʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʫʤôʷ (ʧʨʠʙʣʠʟʥʦ 

1 300 ÁC ʟʘ 3 % O2) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʽ 100 % ʜʦʤʝʥʥʠʤ ʛʘʟʦʤ. 
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ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 81 

 

 

 

ʈʠʩ. 2.43. ɺʧʣʠʚ ʪʠʧʫ ʧʘʣʠʚʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʣʫʤôʷ 

 

ɺʧʣʠʚ ʪʠʧʫ ʧʘʣʠʚʘ 
ɺʤʽʩʪ ʘʟʦʪʫ ʚ ʧʘʣʠʚʽ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʫʪʚʦʨʝʥʥʷ ʧʘʣʠʚʥʠʭ NOX. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ, 

ʚʠʢʣʘʜʝʥʠʭ ʫ IS BREF [22, COM, 2013], ʚʤʽʩʪ ʘʟʦʪʫ ʷʢ N2 ʫ ʢʦʢʩʦʚʦʤʫ ʛʘʟʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

1,5 ʦʙ.% ʜʦ 6,0 ʦʙ.%. ɼʘʥʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ LCP BREF [23, ʃʝʢʦʥʪ ʪʘ ʽʥ., 2017], 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚʤʽʩʪ NH3 ʫ ʢʦʢʩʦʚʦʤʫ ʛʘʟʫ ʩʪʘʥʦʚʠʪʴ 0-48 ʤʛ/ʥʤ
3
. ɯʥʬʦʨʤʘʮʽʷ, ʧʦʜʘʥʘ 

EUROFER, ʦʧʠʩʫʻ ʢʦʢʩʦʚʠʡ ʛʘʟ (COG) ʷʢ çʧʘʣʠʚʦ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʘʟʦʪʫè, ʱʦ ʤʽʩʪʠʪʴ 

ʩʣʽʜʠ NH3. [21, EUROFER, 2019], [62, EUROFER, 2019] 

ʅʘ ʨʠʩʫʥʢʫ 2.44, ʟʦʙʨʘʞʝʥʦ ʟʤʽʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ NOX ʜʣʷ ʜʚʦʭ ʰʪʦʚʭʘʣʴʥʠʭ ʧʝʯʝʡ 

ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚ ʢʦʤʧʘʥʽʾ SSAB (ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʩʪʘʥʦʚʮʽ / ʪʦʯʮʽ ʚʠʢʠʜʽʚ 243 

HR-1 ʫ ʟʙʦʨʽ ʜʘʥʠʭ) ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʘʣʠʚʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʅʘ ʮʽʡ ʫʩʪʘʥʦʚʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʤʽʰʽ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ (COG, ʟʦʙʨʘʞʝʥʠʡ ʪʝʤʥʦ-ʩʽʨʠʤ ʢʦʣʴʦʨʦʤ) ʪʘ 

ʧʘʣʠʚʥʦʾ ʦʣʠʚʠ (HFO, ʟʦʙʨʘʞʝʥʘ ʩʚʽʪʣʦ-ʩʽʨʠʤ ʢʦʣʴʦʨʦʤ). ɿʘʟʚʠʯʘʡ ʦʙʠʜʚʽ ʧʝʯʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ COG ʷʢ ʧʝʨʚʠʥʥʝ ʧʘʣʠʚʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ HFO. ʆʜʥʘʢ, 

ʧʨʦʪʷʛʦʤ ʥʝʟʥʘʯʥʠʭ ʯʘʩʦʚʠʭ ʧʨʦʤʽʞʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ HFO. ɿʛʽʜʥʦ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʦʪʨʠʤʘʥʦʶ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ, ʦʙʠʜʚʽ ʧʝʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʧʝʨʝʜʥʻ 

ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ (ʧʽʯ 1: 318 ÁC; ʧʽʯ 2: 245 ÁC). ɼʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʮʠʭ ʨʠʩʫʥʢʘʭ, ʥʝ 

ʧʽʜʢʨʽʧʣʝʥʽ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʧʝʨʽʦʜʫ ʫʩʝʨʝʜʥʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʠʢʠʜʽʚ NOX ʯʠ ʱʦʜʦ 

ʬʘʢʪʠʯʥʦʾ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ (ʷʢʘ ʤʦʛʣʘ ʟʤʽʥʶʚʘʪʠʩʷ 

ʧʨʦʪʷʛʦʤ 2016 ʨʦʢʫ). 
 

 

ʈʠʩ. 2.44. ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ NOX ʷʢ ʬʫʥʢʮʽʷ ʪʠʧʫ ʧʘʣʠʚʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʝʯʽ 

ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ (COG ʪʘ HFO)  

ɼʞʝʨʝʣʦ: ʋʩʪʘʥʦʚʢʘ 243 ʫ [16, ʊʈɻ (TWG) ʟ FMP, 2018] 
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82 
ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ 

 

 

 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ NOX ʥʘ ʫʩʪʘʥʦʚʢʘʭ FMP ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʯʘʩʦʤ, ʥʘʧʨʠʢʣʘʜ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʶʚʘʥʥʷ ʩʢʣʘʜʫ ʧʘʣʠʚʘ ʪʘ/ʘʙʦ ʩʫʤʽʰʽ ʧʘʣʠʚ, ʦʩʦʙʣʠʚʦ ʪʘʤ, ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ IS-ʛʘʟʠ. ʅʘ ʥʘʩʪʫʧʥʠʭ ʨʠʩʫʥʢʘʭ ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʟʤʽʥʠ ʚʠʢʠʜʽʚ NOX 

ʟ ʧʣʠʥʦʤ ʯʘʩʫ. 

 

ʅʘ ʨʠʩʫʥʢʫ 2.45 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʣʠʚʘʥʥʷ ʚʠʢʠʜʽʚ NOX ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʜʣʷ ʰʪʦʚʭʘʣʴʥʠʭ 

ʧʝʯʝʡ (ʧʝʯʽ 21 ʪʘ 22, ʟʘʚʦʜ çTata Steel IJmuidenè, ʤ. ɽʡʤʴʦʡʜʝʥ, ʅʽʜʝʨʣʘʥʜʠ (ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʦʯʮʽ ʚʠʢʠʜʽʚ 110 HR2-1 ʫ ʟʙʦʨʽ ʜʘʥʠʭ ð ʦʙ'ʻʜʥʘʥʠʡ ʜʠʤʘʨ ʜʣʷ ʜʚʦʭ 

ʧʝʯʝʡ). ɾʦʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʝʨʽʦʜʫ ʫʩʝʨʝʜʥʝʥʥʷ ʜʣʷ ʛʨʘʬʽʢʫ ʥʘʜʘʥʦ ʥʝ ʙʫʣʦ; ʧʨʦʪʝ 

ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʮʽʻʾ ʪʦʯʢʠ ʚʠʢʠʜʽʚ ʟʘ 2014, 2015 ʪʘ 2016 ʨʦʢʠ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ 

ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ NOX ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 180 ʤʛ/ʥʤ
3
 ʜʦ 290 ʤʛ/ʥʤ

3
. 

ʉʝʨʝʜʥʴʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʢʠ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʜʣʷ ʟʚʽʪʥʦʛʦ ʨʦʢʫ ʩʪʘʥʦʚʠʣʦ ʚʽʜ 44 % ʜʦ 

54 %. ʋ ʟʚʽʪʥʦʩʪʽ ʫʩʪʘʥʦʚʢʘ ʧʦʚʽʜʦʤʠʣʘ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 20 % ʛʘʨʷʯʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

160 ÁC ʽ ʟʘʟʥʘʯʠʣʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʫ 350 ÁC ʜʣʷ 

ʰʪʦʚʭʘʣʴʥʠʭ ʧʝʯʝʡ. 
 

 

 
ʈʠʩ. 2.45. ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ NOX, ʱʦ ʧʦʩʪʽʡʥʦ ʚʠʤʽʨʶʶʪʴʩʷ, ʜʣʷ ʰʪʦʚʭʘʣʴʥʠʭ ʧʝʯʝʡ 

ʟʘʚʦʜʫ çTata Steel IJmuidenè (ʤ. ɽʡʤʴʦʡʜʝʥ, ʅʽʜʝʨʣʘʥʜʠ) (ʫʩʪʘʥʦʚʢʘ 110 HR2-1), ʢʦʪʨʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʽʚ NOX ʧʨʦʪʷʛʦʤ ʨʦʢʫ  

ɼʞʝʨʝʣʦ: ʂʦʤʝʥʪʘʨʽ EUROFER ʪʘ ʢʦʤʝʥʪʘʨʽ ʐʚʝʮʽʾ ʫ [24, ʊʈɻ (TWG), 2019] 

 

 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































