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ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʥʘʡʢʨʘʱʠʭ 
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ʎʷ ʧʫʙʣʽʢʘʮʽʷ ʻ ʟʚʽʪʦʤ ʟʘ ʧʨʦʻʢʪʦʤ çʅʘʫʢʘ ʜʣʷ ʧʦʣʽʪʠʢʠè ʉʧʽʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ ʩʣʫʞʙʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ ʪʘ 
ʟʥʘʥʴ. ɰʾ ʤʝʪʦʶ ʻ ʥʘʜʘʥʥʷ ʧʨʦʮʝʩʫ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʽʪʠʢʠ ʚ ɭʚʨʦʧʽ ʥʘʫʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ. ʅʘʚʝʜʝʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 
ʥʝ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʣʽʪʠʯʥʫ ʧʦʟʠʮʽʶ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ. ʅʽ ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ, ʥʽ ʙʫʜʴ-ʷʢʘ ʦʩʦʙʘ, ʷʢʘ ʚʠʩʪʫʧʘʻ ʚʽʜ ʽʤʝʥʽ ʂʦʤʽʩʽʾ, ʥʝ ʥʝʩʝ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʧʫʙʣʽʢʘʮʽʾ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʝʪʦʜʦʣʦʛʽʶ ʪʘ ʷʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʽʡ ʧʫʙʣʽʢʘʮʽʾ, ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʥʝ ʻ ʥʽ ɭʚʨʦʩʪʘʪ, ʥʽ ʽʥʰʽ ʩʣʫʞʙʠ ʂʦʤʽʩʽʾ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʜʞʝʨʝʣʘ, ʥʘ ʷʢʝ 
ʜʘʻʪʴʩʷ ʧʦʩʠʣʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʘʨʪʘʭ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʨʘʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʜʫʤʢʠ ʟ 
ʙʦʢʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʱʦʜʦ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ, ʪʝʨʠʪʦʨʽʾ, ʤʽʩʪʘ ʘʙʦ ʨʘʡʦʥʫ ʘʙʦ ʾʭʥʽʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʘʙʦ ʱʦʜʦ 
ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʽʭ ʢʦʨʜʦʥʽʚ ʪʘ ʤʝʞ. 

 
ʂʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ 
 

ʅʘʟʚʘ: ɭʚʨʦʧʝʡʩʴʢʝ ʙʶʨʦ ʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ, ʉʧʽʣʴʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ, ɼʠʨʝʢʪʦʨʘʪ B: ʈʦʟʚʠʪʦʢ ʪʘ 
ʽʥʥʦʚʘʮʽʾ, ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ 
ɸʜʨʝʩʘ: ɯʩʧʘʥʽʷ, ʉʝʚʽʣʴʷ E-41092, ɽʜʽʬʽʩʽʦ ɽʢʩʧʦ ʩ/ ɯʥʢʘ ɻʘʨʩʽʣʘʩʦ 3 (Edificio Expo c/ Inca Garcilaso 3, E-41092 Seville, Spain) 
ɽʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ: JRC-B5-EIPPCB@ec.europa.eu 
ʊʝʣʝʬʦʥ: +34 95 4488 284 
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PDF ʄʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪʥʠʡ 

ʥʦʤʝʨ ʢʥʠʛʠ 978-92-76-26824-6 
ʄʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪʥʠʡ 
ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ 1831-9424 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʮʠʬʨʦʚʦʛʦ 
ʦʙôʻʢʪʘ: 10.2760/857 

 

 
ʃʶʢʩʝʤʙʫʨʛ: ɹʶʨʦ ʧʫʙʣʽʢʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, 2020 ʨ. 

É ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ, 2020 ʨ. 

 

 
 
ʇʦʣʽʪʠʢʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ ʨʝʘʣʽʟʦʚʘʥʘ ʈʽʰʝʥʥʷʤ ʂʦʤʽʩʽʾ 2011/833/ɭʉ ʚʽʜ 12 ʛʨʫʜʥʷ 2011 ʨ. ʧʨʦ ʧʦʚʪʦʨʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʂʦʤʽʩʽʾ (ʆʬʽʮʽʡʥʠʡ ʚʽʩʥʠʢ ɭʉ OJ L 330, 14.12.2011 ʨ., ʩʪʦʨ. 39). ʗʢʱʦ ʥʝ ʟʘʟʥʘʯʝʥʦ ʽʥʰʝ, ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʦʟʚʦʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ 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 ʥʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʞʝʨʝʣ 
ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʟʥʘʯʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ. ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʚʽʜʪʚʦʨʝʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʘʙʦ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʥʝ ʥʘʣʝʞʘʪʴ 
ɭʉ, ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʜʦʟʚʽʣ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʣʘʩʥʠʢʽʚ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ. 

 
ɺʝʩʴ ʟʤʽʩʪ É ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ, 2020 ʨ., ʦʢʨʽʤ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʦʙʢʣʘʜʠʥʢʠ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ, ʧʦʯʠʥʘʶʯʠ ʟʣʽʚʘ: 
1. ɼʨʫʢ É Pixabay; 2. ʄʝʪʘʣ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʾ ʫʧʘʢʦʚʢʠ É Crown Holdings, Inc; 3. Varberg Timber AB, ʐʚʝʮʽʷ É ʃʘʨʩ ʅʶʙʦʨʛ, Koppers Europe;. 
4. ʃʽʥʽʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʨʫʣʦʥʥʠʡ ʤʝʪʘʣ É ArcelorMittal (Gent); 5. ʈʦʙʦʪʠʟʦʚʘʥʝ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ É PSA 
Automobiles SA. ʈʠʩʫʥʦʢ 2.8: É Volkswagen AG, 2015; Daimler AG, 2014, ʈʠʩʫʥʦʢ 2.11: É Renault S.A, ʈʠʩʫʥʦʢ 2.13: É MAN Truck&Bus, 
ʈʠʩʫʥʦʢ 2.14: É Daimler AG, ʈʠʩʫʥʦʢ 2.16: É MAN truck & buses. 

 
ʗʢ ʮʠʪʫʚʘʪʠ ʮʝʡ ʟʚʽʪ: ɻʝʦʨʛʽʦʩ ʍʨʦʥʦʧʫʣʦʩ, ɻʽʟʝʤ-ɽʜʞʝ ɼʞʘʢʤʘʢ, ʇʦʣ ʊʝʤʧʘʥʽ, ɻʘʙʨʽʝʣʻ ʂʣʷʡʥ, ʊʦʤʘʩ ɹʨʽʥʢʤʘʥʥ, ɹʝʥʫʘ ɿʝʨʛʝʨ, ʉʝʨʞ ʈʫʜôʻ, 
ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟʘ ʥʘʡʢʨʘʱʠʤʠ ʜʦʩʪʫʧʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʽʥʥʷ (ʅɼʊʄ) ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, EUR 30475 EN, ɹʶʨʦ ʧʫʙʣʽʢʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 
ʉʦʶʟʫ, ʃʶʢʩʝʤʙʫʨʛ, 2020 ʨ., ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪʥʠʡ ʥʦʤʝʨ ʢʥʠʛʠ 978-92-76-26824-6, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʮʠʬʨʦʚʦʛʦ ʦʙôʻʢʪʘ: 10.2760/857, 
JRC122816. 
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2 ˢͤͦͭ͊ͼ͜Ύ 

͔͚̇ ͍͍͙͚͒ͦ͒ͦ͜͟ ͔͒ͦͯͣͤͭ͟ ͘ ͚ͤ͊ͪ͊͟΅͙ͻ ͙͒ͦͫͭͯͨͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͭ͊  ͔͍ͣͭͦ͒͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ (˨˨ ˹˨́˸ύ ͒͡Ύ ˽͍͔ͦͪͻ͔͍ͤͦ͝ ͙ͦ͋ͪͦ͋͟ 
͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͻͣ͜͜;͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͔͔͍͙͙͒ͪͤ ͭ͊ ͔͔͍͙͒ͪͤͻ ͍ͨͪͦ͒ͯͭ͟͜ Ί ;͙͊ͫͭͤͦΌ ͔ͫͪ͜͝ 
͔͍͒ͦͯͣͤͭ͟͜Σ Ύ͊͟ ͔͍ͨͪ͒ͫͭ͊͡ΎΊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͦ͋ͣͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ ͣ͗͜ ͙ͪ͊ͤ͊ͣ͟͝-;͔͙ͤ͊ͣ͡ ̐˿Σ ͍͍͙͙͒ͨͦ͒ͤͣ͜͜ ͔͔͙ͫͨͪͭ͊ͣ͟Σ ΅ͦ 
͔͍ͨͪ͒ͫͭ͊͡ΎΌͭΈ ͙͍͙͚ͨͪͦͣͫͦ͡ ͔ͫͭͦͪ͟Σ ͔͔͍͙͙ͤ͒ͪ͗͊ͤͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ͙ͣΣ Ύ͟͜ ͙ͫͨͪΎΌͭΈ ͦͻͦͪͦͤ͜ ͍͒ͦ͟͜͡͡ΎΣ ͭ͊ ˴ͦͣͫ͜͜ΊΌ ͒͡Ύ 
ͫ͊͒͊ͤͤ͟͡ΎΣ ͔͔͎ͨͪ͡Ύ͒ͯ ͜Σ ͯ ͪ͊͘͜ ͔͙ͨͦͭͪ͋Σ ͍͔ͦͤͦͤͤ͡Ύ ͍͍͎͒ͦ͒ͦͦͦ͜͟ ͔͒ͦͯͣͤͭ͊͟ ͊͘ ˹˨́Σ˸ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙͎ͣͦ ͫͭ͊ͭͭ͜ моόмύ 
˨͙͔͙͍͙ͪͭ͟ нлмлκтрκ̐˿ ͨͪͦ ͙͍ͨͪͦͣͫͦ͜͡ ͍͙͙͙͒͟ ό˨͙͔͙͍͙ͪͭ͟ύΦ ͔͚̇ ͔͒ͦͯͣͤͭ͟ ͍͙͚ͦͨͯ͋ͦ͊ͤ͜͟͡ ͍͔͚̐ͪͦͨͫΈͦ͟Ό ˴ͦͣͫ͜͜ΊΌ 
͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫͭ͊ͭͭ͜ моόсύ ˨͙͔͙͍͙ͪͭ͟Φ 

˨˨ ˹˨́˸ ͒͡Ύ ˽͍͔ͦͪͻ͔͍ͤͦ͝ ͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͻͣ͜͜;͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͔͔͍͙͙͒ͪͤ ͭ͊ 
͔͔͍͙͒ͪͤͻ ͍ͨͪͦ͒ͯͭ͟͜Σ ͦͻͦͨ͡ΌΊ ͍͔ͨͦͪͻ͔͍ͤͯ ͦ͋ͪͦ͋ͯ͟ ͔ͪ;͍͙ͦͤΣ ͔͔͍ͨͪ͒ͣͭ͜ ͭ͊ ͨͪͦ͒ͯ͟ͼ͜͝ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͎ͦͪ͊ͤ͜;͙ͤͻ 
ͪͦ͘;͙͙͍ͤͤ͟͜Σ ͊ ͭ͊ͦ͗͟ ͊͘ͻ͙ͫͭ ͔͔͍͙͙͒ͪͤ ͭ͊ ͔͔͍͙͒ͪͤͻ ͍ͨͪͦ͒ͯͭ͟͜ ͘͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͻͣ͜͜;͙ͤͻ ͔ͪ;͍͙ͦͤΣ Ύ͟ ͊ͤ͊͘͘;͔ͤͦ ͍ ˾ͦ͒͊͘͜͡ͻ 
сΦт ͭ͊ сΦмл ˨ͦ͒͊ͭ͊͟ ˱ ͒ͦ ˨͙͔͙͍͙ͪͭ͟ нлмлκтрκ̐˿ ͍͍͒ͨͦ͒ͤͦ͜͜Φ 

ˤ͙͍͙͙͊͗ͣ͡ ͙ͨͭ͊ͤͤΎ͙ͣ ͒͡Ύ ͍͔ͨͪͦ͊͒͗ͤͤΎ ˨͙͔͙͍͙ͪͭ͟ нлмлκтрκ̐˿ ͯ ͔ͫͭͦͪ͊͟ͻ ͍͔ͨͦͪͻ͔͍ͤͦ͝ ͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜ ό{¢{ύ ͭ͊ ͻͣ͜͜;͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͔͔͍͙͙͒ͪͤ ό²t/ύ Ί ͍͙͙͙͒͟ ͍ ͍ͨͦͭͪ͜Ύ ͭ͊ ͍ͦ͒ͯΣ ͊ ͭ͊ͦ͗͟ ͙͍ͫͨͦ͗͊ͤͤΎ ͔͔͎ͤͪ͜͝ 
ͭ͊ ͍͙ͦ͒Φ ̂ ˥͍͊͜͡ м ͤ͊͒͊ΊͭΈͫΎ ͎͊͊͘͡Έͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͨͪͦ ͔ͫͭͦͪ͟ ͍͔ͨͦͪͻ͔͍ͤͦ͝ ͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜ ͜ 
ͨͪͦ ͍ͦͫͤͦͤ͜ ͔͎ͦͦ͟͜͡;ͤ͜ ͔͙ͨͪͦ͋ͣ͡Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͝ͻͤͣ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟ΎͣΦ ̂ ˥͍͊͊͡ͻ ͘͜ н ͒ͦ мп ͍͔͔ͤ͊͒ͤͦ ͙ͨͪ͊͒ͤ͟͜͡ ͨͪͦͼ͔͙ͫΣ 
ͨͦͭͦ;ͤ͜ ͍ͪͤ͜͜ ͍͙͙͍͒͟͜ ͜ ͙͍ͫͨͦ͗͊ͤͤΎΣ ͔ͭͻ͎ͤͦͦ͜͡͝Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ˹˨́˸ ͒͡Ύ ͔͍ͫͭͦͪ͟͜ ͍͔ͨͦͪͻ͔͍ͤͦ͝ 
͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜Σ Ύ͟͜ ͦͻͦͨ͡ΌΌͭΈͫΎ ͼ͙͙ͣ ͎͍͙͊͊ͣ͡Φ ̂ ˥͍͊͜͡ мр ͤ͊͒͊ͤ͊ ͎͊͊͘͡Έͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜ΎΣ 
͙ͨͪ͊͒ͤ͟͜͡ ͨͪͦͼ͔͙ͫΣ ͨͦͭͦ;ͤ͜ ͍ͪͤ͜͜ ͍͙͙͍͒͟͜ ͜ ͙͍ͫͨͦ͗͊ͤͤΎΣ ͔ͭͻ͎ͤͦͦ͜͡͝Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ˹˨́˸ ͒͡Ύ 
͔ͫ ͭͦͪͯ͟ ͊͘ͻ͙ͫͭͯ ͔͔͍͙͙͒ͪͤΦ ̂ ˥͍͊͜͡ мс ͒͊ΊͭΈͫΎ ͙͚ͦͪͦͭ͟͟ ͙ͦͨͫ ͍͙͒ͦ͒͊ͭͦ͟ͻ ͔͍ͫͭͦͪ͟͜ ͍͔ͨͦͪͻ͔͍ͤͦ͝ ͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜Σ ͊͘ Ύ͙͙ͣ͟ ͔ͤ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͋ͪ͘͜ ͙͒͊ͤͻ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔͊ͤͭ͟Φ ˭͎͊͊͡Έͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ 
͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͯ ͍͙ͤ͊͘;͔ͤͤ͜ ˹˨́˸ όͭͦ͋ͭͦ ͭ͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭΣ ΅ͦ ΄͙ͪͦͦ͟ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͍ ͔ͫͭͦͪ͟͜ 
͍͔ͨͦͪͻ͔͍ͤͦ͝ ͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜ύΣ ͍ͨͦ͒ͦͣ͜͡ΎΌͭΈͫΎ ͍ ˥͍͊͜͡ мтΦ ˥͍͊͊͡ му ͙ͣͫͭͭ͜Έ ͍͙͍͙ͫͤͦ͟ ΅ͦ͒ͦ 
˹˨́˸ ͍ ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙ͤ͊͘;͔ͤͤΎΣ ͍͔͔͎ͤ͊͒ͤͦͦ ͍ ͫͭ͊ͭͭ͜ оόмнύ ˨͙͔͙͍͙ͪͭ͟Σ Ύ͟ ͎͊͊͘͡Έͤ͜Σ ͭ͊͟ ͜ ΅ͦ͒ͦ ͔͎ͦͤͪͭͤͦͦ͟͟ ͔ͫͭͦͪͯ͟Φ ̂ ˥͍͊͜͡ 
мф ͍͔͔ͤ͊͒ͤ͜ ͔͔͙͍ͨͪͫͨͭͤ͟͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͒͡Ύ ͔͍ͫͭͦͪ͟͜ ͍͔ͨͦͪͻ͔͍ͤͦ͝ ͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜ ͜ ͻͣ͜͜;͎ͤͦͦ 
͊͘ͻ͙ͫͭͯ ͔͔͍͙͙͒ͪͤ ˽͙ͪͤ͟͜ͼ͔͍͜ ͍͔͊ͯ͊͗ͤͤ͘Ύ ͭ͊ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ͒͡Ύ ͨͦ͒͊͡Έ΄ͦ͝ ͙ͪͦ͋ͦͭ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͍ ˥͍͊͜͡ нлΦ 
 



˽ͦ͒Ύ͙͟ 

͔͚̇ ͍ͭ͘͜ ͋ͯͦ͡ ͎͍͔ͨ͒ͦͭͦͤͦ͜͡ ͍͔͚̐ͪͦͨͫΈ͙ͣ͟ ͋Όͪͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͭ͊ ͦͤͭͪͦ͟͡Ό ͔͊͋ͪͯ͒ͤͤͤ͘Ύ ό̐ˣ˴˭˴˭ύ ό9Ltt/. ς 
The 9ǳǊƻǇŜŀƴ LƴǘŜƎǊŀǘŜŘ tƻƭƭǳǘƛƻƴ tǊŜǾŜƴǘƛƻƴ ŀƴŘ /ƻƴǘǊƻƭ .ǳǊŜŀǳύ ͙ͨͪ ˿ͨ͜͡Έͤͦͣͯ ͙͒ͦͫ͒ͤ͜͡ͼΈͦͣͯ͟ ͼ͔ͤͭͪ͜ ͍͔͚̐ͪͦͨͫΈͦ͟͝ 
˴ͦͣͫ͜͜͝ τ ˨͙͔ͪͭͦͪ͊ͭ͟ .Υ ˾͍͙ͦͭͦ͘͟ ͭ͊ ͍ͤͤͦ͊͜ͼ͜͝ ͨ͒͜ ͔͍͙ͪͤ͟͜ͼ͍ͭͦͣ ˿͔ͪ͗͊ ˾ͯ͒ΩΊ ό͔͍͙ͪͤ͟͜͟ ͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ͋Όͪͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ 
͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͭ͊ ͦͤͭͪͦ͟͡Ό ͔͊͋ͪͯ͒ͤͤͤ͘Ύύ ͭ͊ ˶ͯͫ͝ ˨͔͡Έ͎͊͒ͦ ˿͊ͤ;ͦ ό˴͔͍͙ͪͤ͜͟ ͨ͒ͪͦ͒ͯ͘͜͜͡ ͔͙ͦͤͦͣ͟͜͟ ͔͎͊ͣͤͤͦͦ͘͟ ͼ͙ͯ͟͡ ͭ͊ 
͙͍͎ͨͪͦͣͫͦͦͦ͡ ͔͍͒ͪͫͭ͊͜͡ ͒ͦ ͔͔͋ͪͤ͘Ύ нлнл ͪΦύΦ 

 
ˢ͍͙ͭͦͪ͊ͣ ͼΈ͎ͦͦ ˨͍͍͎ͦ͒ͦͦͦ͜͟ ͔͒ͦͯͣͤͭ͊͟ ͊͘ ͚ͤ͊ͪ͊͟΅͙͙ͣ ͙͙͒ͦͫͭͯͨͤͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣ ͭ͊ ͔͙ͣͭͦ͒͊ͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͋ͯ͡ ˥͔͎ͦͪͦͫ͜ 
̆ͪͦͤͦͨͯͦͫ͡Σ ˥͔ͣ͘͜-˩͔͒͗ ˨͗͊ͣ͊͟͟Σ ˽ͦ͡ ͔́ͣͨ͊ͤ͜Σ ˥͔͊͋ͪ͜͡Ί ˴͡Ύ͚ͤΣ ́ͦͣ͊ͫ ˣͪͤͣ͊ͤͤ͜͟Σ ˣ͔ͤͯ͊ ˭͔͎͔ͪͪ ͭ ͊ ˿͔ͪ͗ ˾ͯ͒ΩΊΦ 

 
͔͚̇ ͍ͭ͘͜ ͋ͯͦ͡ ͔ͫ͊͒ͤͦ͟͡ ͍ ͔ͣ͗͊ͻ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ˨͙͔͙͍͙ͪͭ͟ ͨͪͦ ͙͍ͨͪͦͣͫͦ͜͡ ͍͙͙͙͒͟ όнлмлκтрκ̐˿ύΣ ͜ ͍ͤ͜ Ί ͔ͪͯ͘͡Έͭ͊ͭͦͣ 
ͦ͋ͣͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΣ ͤ͊͒͊ͤͦΌ ͍ ͫͭ͊ͭͭ͜ мо ˨͙͔͙͍͙ͪͭ͟Φ 

 
˻͍͙͙ͫͤͦͤͣ ͔͔͙͒͗ͪ͊ͣ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͙ͫͭ͊͡Υ 

¶ ͔͔ͫͪ͒ ͪ͊ͤ͟͝-;͔͍ͤ͜͡ ̐˿Υ ˢ͍ͫͭͪ͜ΎΣ ˣ͔͡Έ͎͜ΎΣ ͔̉ͻ͜ΎΣ ˨͊ͤ͜ΎΣ ̅ͤ͜͡Ύͤ͒͜ΎΣ ̅ͪ͊ͤͼ͜ΎΣ ˹͔ͣ͜;;͙ͤ͊Σ ˥͔ͪͼ͜ΎΣ ˱ͭ͊͜͡ΎΣ ˹͔͙͒ͪ͊ͤ͒͜͡Σ 
˽ͦ͡Έ΅͊Σ ˽͎ͦͪͭͯ͊͜͡ΎΣ ˾ͯͣͯͤ͜ΎΣ ˿͍ͦ͊͡;;͙ͤ͊Σ ˱ͫͨ͊ͤ͜ΎΣ ͍͔̊ͼ͜Ύ ͭ͊ ˿ͨͦͯ͡;͔͔ͤ ˴͍͍ͦͪͦͫͭͦ͜͡ ˤ͔͙ͦ͟͡͝ ˣ͙ͪͭ͊ͤ͜͝ ͭ͊ ˽͍ͤ͜͜;ͤͦ͝ 
˱ͪ͊ͤ͒͜͡͝ ό͒ͦ омΦлмΦнлнл ͪΦύΤ 

¶ ͯ ͫͺ͔ͪ͜ ͙͍ͨͪͦͣͫͦͦͫͭ͜͡Υ !/9! όˢͫͦͼ͊͜ͼ͜Ύ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͍͙͙͍ͪͦ͋ͤ͟͜ ͍͍͊ͭͦͣͦ͋͜͜͡ ό!ǎǎƻŎƛŀǘƛƻƴ ŘŜǎ /ƻƴǎǘǊŀŎǘŜǳǊǎ 
9ǳǊƻǇŜŜƴǎ ŘŜǎ !ǳǘƻƳƻōƛƭŜǎύύΣ !C9w! όˢͫͦͼ͊͜ͼ͜Ύ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͍͙͙͍ͪͦ͋ͤ͟͜ ͔͚ͦ͟͟͡͝ ͫͭͪ͜;͙͟ ό!ǎǎƻŎƛŀǘƛƻƴ ŘŜǎ ŦŀōǊƛŎŀƴǘǎ 
ŜǳǊƻǇŞŜƴǎ ŘŜ Ǌǳōŀƴǎ ŀǳǘƻ-ŀŘƘŞǎƛŦǎύύΣ !{5 ό͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͔͊ͪͦͦͫͣ͟͜;ͤͦ͝ ͭ͊ ͦ͋ͦͪͦͤͤͦ͝ ͙͍ͨͪͦͣͫͦͦͫͭ͜͡ 
ό!ŜǊƻ{ǇŀŎŜ ŀƴŘ 5ŜŦŜƴŎŜ LƴŘǳǎǘǊƛŜǎ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ 9ǳǊƻǇŜύύΣ .¦{Lb9{{ 9¦wht9Σ /9CL/ ό͍͔͚̐ͪͦͨͫΈ͊͟ ͪ͊͒͊ ͻͣ͜͜;ͤͦ͝ 
͙͍ͨͪͦͣͫͦͦͫͭ͜͡ ό/ƻƴǎŜƛƭ 9ǳǊƻǇŞŜƴ ŘŜ ƭΩLƴŘǳǎǘǊƛŜ /ƘƛƳƛǉǳŜύΣ /9t9 ό͍͔͚̐ͪͦͨͫΈ͊͟ ͪ͊͒͊ ͤ͒ͯͫͭͪ͜͜͝ ͺ͊ͪ͋Σ ͒ͪͯ͊ͪͫ͟Έ͙͟ͻ ͺ͊ͪ͋ 
ͭ͊ ͻͯ͒ͦ͗ͤ͜ͻ ͺ͊ͪ͋ύΣ 9//! ό͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͔͔ͤ͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͙͚ͪͯͦͤͤ͡ ͔ͣͭ͊͡ ό9ǳǊƻǇŜŀƴ /ƻƛƭ /ƻŀǘƛƴƎ 
!ǎǎƻŎƛŀǘƛƻƴύύΣ 9w! ό͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͎͍ͪͦͭͦͪ͊Ό͎ͪͤͦͦ ͒ͪͯͯ͟ ό9ǳǊƻǇŜŀƴ wƻǘƻƎǊŀǾǳǊŜ !ǎǎƻŎƛŀǘƛƻƴύύΣ 9{±h/ 
ό͍͔͚̐ͪͦͨͫΈ͊͟ ͎ͪͯͨ͊ ͙ͤ͊ͫͭͯͨͤͻ ͙͍ͫͨͦ͗͊;͍͜ ͪͦ͘;͙͙͍ͤͤ͟͜ ό9ǳǊƻǇŜŀƴ {ƻƭǾŜƴǘǎ 5ƻǿƴǎǘǊŜŀƳ ¦ǎŜǊǎ DǊƻǳǇύύΣ 9¦w!¢9· 
ό͍͔͚̐ͪͦͨͫΈ͊͟ ͦͤ͟ͺ͔͔͒ͪ͊ͼ͜Ύ ͦ͒Ύ͎ͯ ͭ͊ ͔͙ͭͫͭ͟͡ΌύΣ 9¦whC9w ό͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͫͭ͊͜͡ύΣ 9¦wha9¢!¦· ό͍͔͚̐ͪͦͨͫΈ͊͟ 
͊ͫͦͼ͊͜ͼ͜Ύ ͍͙͙͍ͪͦ͋ͤ͟͜ ͦ͟͡Έ͍͙ͦͪͦͻ ͔͍ͣͭ͊͜͡ύΣ 9²ta ό͍͔͚̐ͪͦͨͫΈ͊͟ ͎ͪͯͨ͊ ͍͙͙͍ͪͦ͋ͤ͟͜ ͔͍͍ͦͤͫͪ͊ͤͭ͟͜ ͒͡Ύ ͔͔͍͙͙͒ͪͤ 
ό9ǳǊƻǇŜŀƴ ²ƻƻŘ tǊŜǎŜǊǾŀǘƛǾŜ aŀƴǳŦŀŎǘǳǊŜǊǎ DǊƻǳǇύύΣ 9²²D ό˥ͪͯͨ͊ ͍͙͙͍ͪͦ͋ͤ͟͜ ͍͎ͦ͋ͣͦͭͦͦͦ͟ ͒ͪͦͭͯ 9ǳǊƻǇŀŎŀōƭŜ 
ό9ǳǊƻǇŀŎŀōƭŜ ²ƛƴŘƛƴƎ ²ƛǊŜ DǊƻǳǇύύΣ C95¦{¢wL! όˣ͔͡Έ͎͚ͫ͜Έ͊͟ ͺ͔͔͒ͪ͊ͼ͜Ύ ͔͙ͭͫͭ͟͡Έͤͦ͝Σ ͔͔͍͒ͪͦͦ͋ͪͦ͋ͤͦ͝ ͭ͊ ͔͔͍ͣ͋ͦ͡͝ 
͙͍ͨͪͦͣͫͦͦͫͭ͜͡ύΣ Ct9 ό͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͎ͤͯ;ͦ͟͝ ͍͙ͯͨ͊ͦ͟͟ όCƭŜȄƛōƭŜ tŀŎƪŀƎƛƴƎ 9ǳǊƻǇŜύύΣ Lb¢9wDw!C ό͍͔͚̐ͪͦͨͫΈ͊͟ 
ͺ͔͔͒ͪ͊ͼ͜Ύ ͒ͪͯͯ͟ ͭ͊ ͼ͙ͺ͍͙ͪͦͻ ͦͣͯͤ͊͟͜͟ͼ͚͜ύΣ at9 ό͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͔͔͍ͣͭ͊ͦ͡͝ ͍͙ͯͨ͊ͦ͟͟ όaŜǘŀƭ tŀŎƪŀƎƛƴƎ 
9ǳǊƻǇŜύύΣ hwD![La ό͍͔͚̐ͪͦͨͫΈ͊͟ ͊ͫͦͼ͊͜ͼ͜Ύ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͙͍͙ͨͪͦͣͫͦ͡ͻ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭύΣ {9! {aw/ ό όˢͫͦͼ͊͜ͼ͜Ύ 
͍ͦͪ͊͋͟͜͡ ͭ͊ ͣͦͪͫΈ͎ͦͦ͟ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ό{ƘƛǇǎ ϧ aŀǊƛǘƛƳŜ 9ǉǳƛǇƳŜƴǘ !ǎǎƻŎƛŀǘƛƻƴύύΣ ²9L ό͍͔͚̐ͪͦͨͫΈ͙͚͟ ͙ͤͫͭͭͯͭ͜ ͊͘ͻ͙ͫͭͯ 
͔͔͍͙͙͒ͪͤύ ͭ͊ ²t! όˢͫͦͼ͊͜ͼ͜Ύ ͊͘ͻ͙ͫͭͯ ͔͔͍͙͙͒ͪͤ ό²ƻƻŘ tǊƻǘŜŎǘƛƻƴ !ǎǎƻŎƛŀǘƛƻƴύύΤ 

¶ ͔͔ͫͪ͒ ͔͔͍͙ͤ͒ͪ͗͊ͤͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͯ ͎͊ͯ͘͜͡ ͦͻ͙ͦͪͦͤ ͍͒ͦ͟͜͡͡ΎΥ 99. ό͍͔͚̐ͪͦͨͫΈ͔͟ ͔͎ͦͦ͟͜͡;͔ͤ ͋Όͪͦ ό9ǳǊƻǇŜŀƴ 
Environmental Bureau)). 

 
͔͔̅͒ͪ͜͟ ˹͚͍ͦ͊͡Έ ͭ͊ ˸͜΄͔͡Έ ˿͍͊ͤͦ͊ ͘ ͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ͋Όͪͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͭ͊ ͦͤͭͪͦ͟͡Ό ͔͊͋ͪͯ͒ͤͤͤ͘Ύ ͙͙ͪͦ͋͘͡ 
ͤ͊͘;͙͚ͤ ͍͔ͤͫͦ͟ ͯ ͍ͤͯͭͪ͜΄ͤ͜ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͭ͊ ͊ͫ͒͊ͤͤ͘͜Ύ ͎͙ͪͯͨ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͒͡Ύ ͙ͪͦͪͦ͋͘͟ ͼΈ͎ͦͦ ͔͒ͦͯͣͤͭ͊͟Φ 
 
ˤ͔ͫΈ ͔͙͍ͦͭ͟͟͡ ͍͔͚̐ͪͦͨͫΈ͎ͦͦ͟ ͋Όͪͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͭ͊ ͦͤͭͪͦ͟͡Ό ͔͊͋ͪͯ͒ͤͤͤ͘Ύ ͙͍ͪͦ͋͘ ͍͚ͫ͜ ͍͔ͤͫͦ͟ ͭ͊ 
͔ͪͼ͔͍ͤͯ͊ͤͤ͘ΎΦ 
 
͔͚̇ ͍ͭ͘͜ ͍͋ͯ ͍͔͎͍͙͚͒ͪ͒͊ͦ͊ͤ͜ ˢͤͤͦΌ ˢͭͤͫͦͤ͟͜ ͭ͊ ͍͒͜ͺ͍͙͚ͦͪͣ͊ͭͦ͊ͤ ˾ͦͣ͜͟ ˹ͦͯͺ͔ͪͦͣΦ 

 



 
 



 

 

 

 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʻ ʦʜʥʠʤ ʽʟ ʩʝʨʽʾ ʧʝʨʝʜʙʘʯʝʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʧʝʨʝʣʽʯʝʥʠʭ ʥʠʞʯʝ (ʥʘ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʥʝ ʚʩʽ ʜʦʢʫʤʝʥʪʠ ʙʫʣʠ 

ʩʢʣʘʜʝʥʽ): 
 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟʘ ʥʘʡʢʨʘʱʠʤʠ ʜʦʩʪʫʧʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʽʥʥʷ (ɼɼ 

ʅɼʊʄ) 
ʂʦʜ 

ʂʝʨʘʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ CER 

ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʫ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ WGC 

ɿʘʛʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ/ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʚʦʜʘʤʠ ʪʘ ʛʘʟʘʤʠ ʚ ʭʽʤʽʯʥʦʤʫ ʩʝʢʪʦʨʽ CWW 

ɺʠʢʠʜʠ ʟʽ ʩʢʣʘʜʽʚ EFS 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ENE 

ʆʙʨʦʙʢʘ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ FMP 

ɺʠʨʦʙʥʠʮʪʚʦ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʥʘʧʦʾʚ ʪʘ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ FDM 

ʇʨʦʤʠʩʣʦʚʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ICS 

ɯʥʪʝʥʩʠʚʥʝ ʧʪʘʭʽʚʥʠʮʪʚʦ ʽ ʩʚʠʥʘʨʩʪʚʦ IRPP 

ɺʠʨʦʙʥʠʮʪʚʦ ʟʘʣʽʟʘ ʪʘ ʩʪʘʣʽ IS 

ɺʝʣʠʢʽ ʩʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ LCP 

ɺʝʣʠʢʦʪʦʥʥʘʞʥʘ ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ LVIC 

ɺʝʣʠʢʦʪʦʥʥʘʞʥʘ ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ð ʘʤʽʘʢ, ʢʠʩʣʦʪʠ, ʜʦʙʨʠʚʘ LVIC-AAF 

ɺʝʣʠʢʦʪʦʥʥʘʞʥʘ ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ð ʪʚʝʨʜʽ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ LVIC-S 

ɺʝʣʠʢʦʪʦʥʥʘʞʥʘ ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. LVOC 

ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʘ ʧʦʨʦʞʥʽʤʠ ʧʦʨʦʜʘʤʠ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ MTWR 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʢʣʘ GLS 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ ʪʦʥʢʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ OFC 

ʂʦʣʴʦʨʦʚʘ ʤʝʪʘʣʫʨʛʽʷ NFM 

ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ ʪʘ ʦʢʩʠʜʫ ʤʘʛʥʽʶ CLM 

ʍʣʦʨʥʦ-ʣʫʞʥʝ ʚʠʨʦʙʥʠʮʪʚʦ CAK 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʤʝʨʽʚ POL 

ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʣʶʣʦʟʠ, ʧʘʧʝʨʫ ʡ ʢʘʨʪʦʥʫ PP 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʧʝʮʽʘʣʴʥʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ SIC 

ɺʠʨʦʙʥʠʮʪʚʦ ʜʝʨʝʚʥʠʭ ʧʣʠʪ WBP 

ʇʝʨʝʨʦʙʢʘ ʥʘʬʪʠ ʽ ʛʘʟʫ REF 

ɹʦʡʥʽ ʪʘ ʧʝʨʝʨʦʙʢʘ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ SA 

ʂʦʚʘʣʴʩʴʢʘ ʪʘ ʣʠʚʘʨʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ SF 

ʇʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ STM 

ʇʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʪʘ 

ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ 
STS 

ɼʫʙʣʝʥʥʷ ʰʢʫʨ ʪʘ ʰʢʽʨ TAN 

ʊʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ TXT 

ʉʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ WI 

ʇʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ WT 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ (ɼɼ) 

ɽʢʦʥʦʤʽʯʥʽ ʪʘ ʤʽʞʩʝʨʝʜʦʚʠʱʥʽ ʥʘʩʣʽʜʢʠ ECM 

ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʽ ʚʦʜʫ ʟ ʫʩʪʘʥʦʚʦʢ, ʥʘ ʷʢʽ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ 

ʚʠʢʠʜʠ 
ROM 

ɽʣʝʢʪʨʦʥʥʽ ʚʝʨʩʽʾ ʧʨʦʻʢʪʽʚ ʽ ʜʦʧʨʘʮʴʦʚʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʻ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ, ʽ ʾʭ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʩʘʡʪʽ 

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

 



 

 

 

 

 





ʇʝʨʝʜʤʦʚʘ 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ i 

 

˽˩˾˩˨˸˻ˤˢ 

1. ʉʪʘʪʫʩ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ 
 

ʗʢʱʦ ʥʝ ʟʘʟʥʘʯʝʥʦ ʽʥʰʝ, ʧʦʩʠʣʘʥʥʷ ʥʘ çɼʠʨʝʢʪʠʚʫè ʚ ʜʦʢʫʤʝʥʪʽ ʥʘʣʝʞʘʪʴ ʜʦ ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ɭʉ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ (ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʪʘ ʡʦʛʦ ʢʦʥʪʨʦʣʶ) (ʚ 

ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ). 

 

ʆʨʠʛʽʥʘʣʴʥʠʡ ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟʘ ʥʘʡʢʨʘʱʠʤʠ ʜʦʩʪʫʧʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʽʥʥʷ (ɼɼ ʅɼʊʄ) ʱʦʜʦ 

ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ɭʚʨʦʧʝʡʩʴʢʦʶ ʂʦʤʽʩʽʻʶ ʫ 2007 ʨʦʮʽ. ʎʝʡ 

ʜʦʢʫʤʝʥʪ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʛʣʷʜʫ ʪʦʛʦ ɼɼ ʅɼʊʄ. ʇʝʨʝʛʣʷʜ ʨʦʟʧʦʯʘʚʩʷ ʚ ʯʝʨʚʥʽ 2015 ʨ. 

 

ʎʝʡ ʜʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟʘ ʥʘʡʢʨʘʱʠʤʠ ʜʦʩʪʫʧʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʯʘʩʪʠʥʦʶ ʩʝʨʽʾ, ʷʢʘ 

ʧʨʝʜʩʪʘʚʣʷʻ ʨʝʟʫʣʴʪʘʪʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʢʨʘʾʥʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʧʨʦʤʠʩʣʦʚʠʡ ʩʝʢʪʦʨ, ʥʝʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʦʭʦʨʦʥʽ ʜʦʚʢʽʣʣʷ, ʪʘ ʂʦʤʽʩʽʻʶ ʜʣʷ ʩʢʣʘʜʘʥʥʷ, ʧʝʨʝʛʣʷʜʫ 

ʽ, ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʦʥʦʚʣʝʥʥʷ ʜʦʚʽʜʢʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟʘ ʅɼʊʄ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʪʪʽ 13(1) ɼʠʨʝʢʪʠʚʠ. ʎʝʡ ʜʦʢʫʤʝʥʪ 

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

 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʩʪʘʪʪʽ 13(5) ɼʠʨʝʢʪʠʚʠ, ʚʠʢʦʥʘʚʯʝ ʨʽʰʝʥʥʷ ʂʦʤʽʩʽʾ 2020/2009/ɭʉ ʱʦʜʦ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʅɼʊʄ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ɻʣʘʚʽ 18, ʙʫʣʦ ʧʨʠʡʥʷʪʝ 22.06.2020 ʨʦʢʫ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʝ 09.12.2020 ʨʦʢʫ
1
. 

 

2. ʋʯʘʩʥʠʢʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ 
 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʪʪʽ 13(3) ɼʠʨʝʢʪʠʚʠ, ʂʦʤʽʩʽʷ ʩʪʚʦʨʠʣʘ ʬʦʨʫʤ ʜʣʷ ʩʧʨʠʷʥʥʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʽʟ ʢʨʘʾʥ-ʯʣʝʥʽʚ, ʚʽʜʧʦʚʽʜʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʨʦʤʠʩʣʦʚʠʡ ʩʝʢʪʦʨ, ʥʝʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʈʽʰʝʥʥʷ ʂʦʤʽʩʽʾ ʚʽʜ 16 ʪʨʘʚʥʷ 2011 ʨʦʢʫ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʬʦʨʫʤʫ ʜʣʷ 

ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 13 ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ (2011/C ï 146/03), ʆʬʽʮʽʡʥʠʡ 

ʚʽʩʥʠʢ ɭʉ OJ C 146, 17.05.2011 ʨ., ʩʪʦʨ. 3). 

 

ʏʣʝʥʠ ʬʦʨʫʤʫ ʧʨʠʟʥʘʯʠʣʠ ʪʝʭʥʽʯʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠ ʪʝʭʥʽʯʥʫ ʨʦʙʦʯʫ ʛʨʫʧʫ (ʊʈɻ), ʷʢʘ ʙʫʣʘ ʦʩʥʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʈʦʙʦʪʫ ʊʈɻ ʦʯʦʣʠʣʦ ɭʚʨʦʧʝʡʩʴʢʝ ʙʶʨʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ (ʉʧʽʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ). 

 

3. ʉʪʨʫʢʪʫʨʘ ʪʘ ʟʤʽʩʪ ʜʦʢʫʤʝʥʪʘ 
 

ʋ ɻʣʘʚʽ 1 ʥʘʜʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʝʢʪʦʨ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (STS) ʪʘ 

ʧʨʦ ʦʩʥʦʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʮʴʦʛʦ ʩʝʢʪʦʨʫ. 

 

ʋ ɻʣʘʚʘʭ ʽʟ 2 ʜʦ 16 ʥʘʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ, ʧʨʦ ʢʦʥʢʨʝʪʥʽ ʩʝʢʪʦʨʠ (ʪʦʙʪʦ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʽʥʰʽ ʤʝʪʘʣʝʚʽ ʪʘ ʧʣʘʩʪʤʘʩʦʚʽ ʧʦʚʝʨʭʥʽ, ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʢʦʨʘʙʣʽ ʪʘ ʷʭʪʠ, 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʧʦʚʽʪʨʷʥʽ ʩʫʜʥʘ, ʽʥʜʫʩʪʨʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʨʫʣʦʥʥʠʡ ʤʝʪʘʣ, ʚʠʨʦʙʥʠʮʪʚʦ ʢʣʝʡʢʦʾ ʩʪʨʽʯʢʠ, 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʝʢʩʪʠʣʴ, ʬʦʣʴʛʫ ʪʘ ʧʘʧʽʨ, ʚʠʨʦʙʥʠʮʪʚʦ ʦʙʤʦʪʢʦʚʦʛʦ ʜʨʦʪʫ, ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʪʘ ʜʨʫʢ ʥʘ 

ʤʝʪʘʣʝʚʽʡ ʫʧʘʢʦʚʮʽ, ʨʫʣʦʥʥʠʡ ʦʬʩʝʪʥʠʡ ʜʨʫʢ ʽʟ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʟʘʢʨʽʧʣʝʥʥʷʤ, ʬʣʝʢʩʦʛʨʘʬʽʯʥʠʡ ʜʨʫʢ ʪʘ ʥʝʧʫʙʣʽʢʘʮʽʡʥʠʡ 

ʨʦʪʦʛʨʘʚʶʨʥʠʡ ʜʨʫʢ, ʧʫʙʣʽʢʘʮʽʡʥʠʡ ʨʦʪʦʛʨʘʚʶʨʥʠʡ ʜʨʫʢ, ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʜʝʨʝʚʥʽ ʧʦʚʝʨʭʥʽ, ʭʽʤʽʯʥʠʡ ʟʘʭʠʩʪ 

ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʨʦʙʥʠʮʪʚʦ ʜʟʝʨʢʘʣ ʪʘ ʘʙʨʘʟʠʚʽʚ ʽʟ ʧʦʢʨʠʪʪʷʤ), ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ (ʍ ï 

ʮʝ ʥʦʤʝʨ ʛʣʘʚʠ): 

 

¶ ʋ ʈʦʟʜʽʣʽ ʍ.1 ʥʘʜʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʝʢʪʦʨ. 

 

                                                           
1 ʆʬʽʮʽʡʥʠʡ ʚʽʩʥʠʢ ɭʉ OJ L 414, 09.12.2020 ʨ., ʩʪʦʨ. 19. 



ʇʝʨʝʜʤʦʚʘ 

 

ii  ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

¶ ʋ ʈʦʟʜʽʣʽ ʍ.2 ʥʘʜʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʠʢʣʘʜʥʽ ʧʨʦʮʝʩʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. 

¶ ʋ ʈʦʟʜʽʣʽ ʍ.3 ʥʘʜʘʥʦ ʜʘʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʫʩʪʘʥʦʚʦʢ ʫ ʩʝʢʪʦʨʽ ʪʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ 

ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟ ʧʦʛʣʷʜʫ ʧʦʪʦʯʥʠʭ ʚʠʢʠʜʽʚ, ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʫ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. 

¶ ʈʦʟʜʽʣ ʍ.4 ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ, ʷʢʱʦ ʮʝ ʥʝʤʦʞʣʠʚʦ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʮʠʭ ʩʝʢʪʦʨʘʭ, ʷʢʽ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʅɼʊʄ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʘʜʢʘʭ ʨʽʚʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʪʘ ʩʧʦʞʠʚʘʥʥʷ). 

 

ɻʣʘʚʘ 17 ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʛʘʣʴʥʽ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʩʠʩʪʝʤʠ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʽ ʟʘʛʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʩʝʢʪʦʨʽʚ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. ɺʽʥ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ, ʷʢʱʦ ʮʝ ʥʝʤʦʞʣʠʚʦ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ 

ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʮʠʭ ʩʝʢʪʦʨʘʭ, ʷʢʽ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʅɼʊʄ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʚʢʣʶʯʘʻ, ʜʝ ʮʝ 

ʘʢʪʫʘʣʴʥʦ, ʨʽʚʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʪʘ ʩʧʦʞʠʚʘʥʥʷ), ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ, ʚʽʜʧʦʚʽʜʥʽ ʧʠʪʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʠʪʨʘʪ ʽ ʚʧʣʠʚʫ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ, ʧʦʚôʷʟʘʥʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ, ʦʧʠʩʘʥʽ ʚ ʈʦʟʜʽʣʽ 15.4. 

 

ɻʣʘʚʘ 18 ʤʽʩʪʠʪʴ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʅɼʊʄ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ, ʥʘʚʝʜʝʥʦʛʦ ʚ ʩʪʘʪʪʽ 3(12) ɼʠʨʝʢʪʠʚʠ, ʷʢ ʟʘʛʘʣʴʥʽ, ʪʘʢ ʽ 

ʱʦʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʢʪʦʨʫ ʜʣʷ ʜʚʦʭ ʦʭʦʧʣʝʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

 

ʋ ɻʣʘʚʽ 19 ʥʘʜʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ çʧʝʨʩʧʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾè ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʉʪʘʪʪʽ 3(14) ɼʠʨʝʢʪʠʚʠ. 

 

ɻʣʘʚʘ 20 ʧʨʠʩʚʷʯʝʥʘ ʧʨʠʢʽʥʮʝʚʠʤ ʟʘʫʚʘʞʝʥʥʷʤ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. 

 

ɻʣʘʚʘ 21 ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʠ ʟ ʮʽʥʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʥʝ ʫʚʽʡʰʣʘ ʚ ʽʥʰʽ ʛʣʘʚʠ. 

 

4. ɼʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʅɼʊʄ 
 

ʎʝʡ ʜʦʢʫʤʝʥʪ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʾ, ʟʽʙʨʘʥʽʡ ʽʟ ʥʠʟʢʠ ʜʞʝʨʝʣ, ʟʦʢʨʝʤʘ, ʟ ʊʈɻ, ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ 

ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 13 ɼʠʨʝʢʪʠʚʠ. ɯʥʬʦʨʤʘʮʽʶ ʙʫʣʦ ʟʽʙʨʘʥʦ ʪʘ ʦʮʽʥʝʥʦ ɭʚʨʦʧʝʡʩʴʢʠʤ ʙʶʨʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ (ʉʧʽʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ), ʷʢʝ 

ʦʯʦʣʠʣʦ ʨʦʙʦʪʫ ʥʘʜ ʚʠʟʥʘʯʝʥʥʷʤ ʅɼʊʄ, ʢʝʨʫʶʯʠʩʴ ʧʨʠʥʮʠʧʘʤʠ ʪʝʭʥʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʥʝʡʪʨʘʣʽʪʝʪʫ. 

ʈʦʙʦʪʫ ʊʈɻ ʪʘ ʽʥʰʠʭ ʩʧʽʚʘʚʪʦʨʽʚ ʙʫʣʦ ʽʟ ʚʜʷʯʥʽʩʪʶ ʚʠʟʥʘʥʦ. 

 

ɺʠʩʥʦʚʢʠ ʱʦʜʦ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʯʝʨʝʟ ʽʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʪʘʢʽ ʢʨʦʢʠ: 

 

¶ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ; 

¶ ʚʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʥʘʷʚʥʠʭ ʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʡ ʫ ʚʩʴʦʤʫ 

ʩʚʽʪʽ; 

¶ ʚʠʚʯʝʥʥʷ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʮʽ ʨʽʚʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʣʠ ʜʦʩʷʛʥʫʪʽ, ʪʘʢʠʭ ʷʢ ʚʠʪʨʘʪʠ, ʚʧʣʠʚ ʥʘ ʨʽʟʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʨʫʰʽʡʥʽ ʩʠʣʠ, ʟʘʣʫʯʝʥʽ ʚ ʧʨʦʮʝʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʚʽʜʙʽʨ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʅɼʊʄ), ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʠʤʠ ʨʽʚʥʽʚ ʚʠʢʠʜʽʚ (ʪʘ ʽʥʰʠʭ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ) ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʣʷ ʮʴʦʛʦ ʩʝʢʪʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 3(10) ɼʦʜʘʪʢʫ III ʜʦ ɼʠʨʝʢʪʠʚʠ. 

 

ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʙʶʨʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ (ʉʧʽʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʮʝʥʪʨʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ) ʪʘ ʊʈɻ ʤʘʣʘ ʚʝʣʠʢʫ ʚʘʛʫ ʚ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʢʨʦʢʽʚ ʽ ʚ ʪʦʤʫ, ʷʢ ʽʥʬʦʨʤʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ. 

 

ɼʝ ʮʝ ʤʦʞʣʠʚʦ, ʝʢʦʥʦʤʽʯʥʽ ʜʘʥʽ ʙʫʣʠ ʥʘʜʘʥʽ ʨʘʟʦʤ ʟ ʦʧʠʩʦʤ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʨʦʟʜʽʣʘʭ, ʧʨʠʩʚʷʯʝʥʠʭ 

çʊʝʭʥʦʣʦʛʽʷʤ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʅɼʊʄè. 

 



ʇʝʨʝʜʤʦʚʘ 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ iii  

 

ʎʽ ʜʘʥʽ ʜʘʶʪʴ ʧʨʠʙʣʠʟʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʝʣʠʯʠʥʫ ʚʠʪʨʘʪ ʽ ʧʝʨʝʚʘʛ. ʇʨʦʪʝ, ʬʘʢʪʠʯʥʽ ʚʠʪʨʘʪʠ ʪʘ ʧʝʨʝʚʘʛʠ, ʧʦʚôʷʟʘʥʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ, ʤʦʞʫʪʴ ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʦʢʨʝʤʽʡ ʫʩʪʘʥʦʚʮʽ, ʱʦ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚʥʽʩʪʶ ʦʮʽʥʝʥʦ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ. ɿʘ ʙʨʘʢʦʤ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʚʠʪʨʘʪ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʝʢʦʥʦʤʽʯʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʡ ʩʢʣʘʜʘʶʪʴʩʷ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʥʘʷʚʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. 

 

 

5. ʇʝʨʝʛʣʷʜ ɼʦʚʽʜʢʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟʘ ʥʘʡʢʨʘʱʠʤʠ ʜʦʩʪʫʧʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʽʥʥʷ (ɼɼ 

ʅɼʊʄ) 

 

ʅʘʡʢʨʘʱʽ ʜʦʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʜʠʥʘʤʽʯʥʦʶ ʢʦʥʮʝʧʮʽʻʶ, ʽ ʪʦʤʫ ʧʝʨʝʛʣʷʜ ɼɼ ʅɼʊʄ ʻ ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʨʦʮʝʩʦʤ. 

ʅʘʧʨʠʢʣʘʜ, ʤʦʞʫʪʴ ʟôʷʚʠʪʠʩʷ ʥʦʚʽ ʟʘʭʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʫʢʘ ʡ ʪʝʭʥʦʣʦʛʽʾ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʽ ʥʦʚʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʧʨʦʮʝʩʠ ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙʠ ʚʽʜʙʠʪʠ ʪʘʢʽ ʟʤʽʥʠ ʽ ʾʭʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʅɼʊʄ, 

ʧʝʨʽʦʜʠʯʥʦ ʙʫʜʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʧʝʨʝʛʣʷʜʠ ʮʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽ, ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʾʭʥʻ ʚʽʜʧʦʚʽʜʥʝ ʦʥʦʚʣʝʥʥʷ. 

 

 

6. ʂʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ 

 

ʋʩʽ ʢʦʤʝʥʪʘʨʽ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʥʘʜʩʠʣʘʪʠ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʙʶʨʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠ 

ʉʧʽʣʴʥʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʮʝʥʪʨʽ (ʉɼʎ) ʟʘ ʘʜʨʝʩʦʶ: 

 

ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ 

ʉʧʽʣʴʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ, ɼʠʨʝʢʪʦʨʘʪ B: ʈʦʟʚʠʪʦʢ ʪʘ ʽʥʥʦʚʘʮʽʾ 

ɭʚʨʦʧʝʡʩʴʢʝ ʙʶʨʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ 

ɽʜʽʬʽʩʽʦ ɽʢʩʧʦ (Edificio Expo/ʩ) 

ɯʥʢʘ ɻʘʨʩʽʣʘʩʦ, 3 (Inca Garcilaso, 3) 

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

ʊʝʣʝʬʦʥ: +34 95 4488 284 

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

ɯʥʪʝʨʥʝʪ: http://eippcb.jrc.ec.europa.eu 
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iv ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ  ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ 
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˿̅˩˾ˢ ˭ˢ˿́˻˿̂ˤˢ˹˹̒ 

 

ɼʦʚʽʜʢʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟʘ ʅɼʊʄ ʦʭʦʧʣʶʻ ʪʘʢʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʟʥʘʯʝʥʽ ʚ ɼʦʜʘʪʢʫ ɯ ʜʦ ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ: 

 

6.7 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʥʽ ʨʝʯʦʚʠʥ, ʧʨʝʜʤʝʪʽʚ ʘʙʦ ʧʨʦʜʫʢʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʦʙʨʦʙʢʠ, ʜʨʫʢʫ, ʧʦʢʨʠʪʪʷ, ʟʥʝʞʠʨʝʥʥʷ, ʛʽʜʨʦʽʟʦʣʷʮʽʾ, ʧʨʦʢʣʝʶʚʘʥʥʷ, ʬʘʨʙʫʚʘʥʥʷ, ʦʯʠʱʝʥʥʷ ʘʙʦ ʧʨʦʩʦʯʝʥʥʷ, ʟʽ 

ʩʧʦʞʠʚʘʥʥʷʤ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʧʦʥʘʜ 150 ʢʛ ʥʘ ʛʦʜʠʥʫ ʪʘ ʧʦʥʘʜ 200 ʪʦʥʥ ʥʘ ʨʽʢ. 

 

6.10 ʍʽʤʽʯʥʠʡ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽʟ ʚʠʨʦʙʥʠʯʦʶ ʧʦʪʫʞʥʽʩʪʶ, ʱʦ ʧʝʨʝʚʠʱʫʻ 75 ʤ3
 ʥʘ ʜʝʥʴ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʚʠʢʣʶʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʦʪʠ ʟʘʙʦʣʦʥʥʦʾ ʩʠʥʷʚʠ. 

 

6.11 ɸʚʪʦʥʦʤʥʝ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ, ʱʦ ʥʝ ʦʭʦʧʣʶʻʪʴʩʷ ɼʠʨʝʢʪʠʚʦʶ 91/271/ɭɽʉ, ʟʘ ʫʤʦʚʠ, ʱʦ ʦʩʥʦʚʥʘ ʤʘʩʘ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʟʥʘʯʝʥʦʾ ʚ ʧʫʥʢʪʽ 6.7 ʘʙʦ 6.10 ɼʦʜʘʪʢʘ I ʜʦ ɼʠʨʝʢʪʠʚʠ 

2010/75/ɭʉ. 

 

ʎʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʅɼʊʄ ʪʘʢʦʞ ʦʭʦʧʣʶʶʪʴ ʢʦʤʙʽʥʦʚʘʥʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʫʤʦʚʠ, ʱʦ 

ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʟʥʘʯʝʥʽʡ ʫ ʧʫʥʢʪʽ 6.7 ʘʙʦ 6.10 

ɼʦʜʘʪʢʘ ɯ ʜʦ ɼʠʨʝʢʪʠʚʠ 2010/75/ɭʉ, ʽ ʱʦ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʥʝ ʦʭʦʧʣʶʻʪʴʩʷ ɼʠʨʝʢʪʠʚʦʶ 91/271/ɭɽʉ. 

 

ʑʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʮʝʡ ɼɼ ʅɼʊʄ ʥʝ ʩʪʦʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʦʛʦ: 

 

¶ ɻʽʜʨʦʽʟʦʣʷʮʽʷ ʪʝʢʩʪʠʣʶ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ, ʢʨʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʱʽʣʴʥʦʾ ʧʣʽʚʢʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʦʭʦʧʣʝʥʦ ɼɼ ʅɼʊʄ ʜʣʷ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (TXT). 

¶ ɼʨʫʢ; ʧʨʦʢʣʝʶʚʘʥʥʷ ʪʘ ʧʨʦʩʦʯʝʥʥʷ ʪʝʢʩʪʠʣʶ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʭʦʧʣʝʥʦ ɼɼ ʅɼʊʄ ʜʣʷ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

(TXT). 

¶ ʃʘʤʽʥʫʚʘʥʥʷ ʜʝʨʝʚʥʠʭ ʧʣʠʪ. 

¶ ʇʝʨʝʪʚʦʨʝʥʥʷ ʛʫʤʠ. 

¶ ɺʠʨʦʙʥʠʮʪʚʦ ʩʫʤʽʰʝʡ ʜʣʷ ʧʦʢʨʠʪʪʷ, ʣʘʢʽʚ, ʬʘʨʙ, ʜʨʫʢʘʨʩʴʢʠʭ ʬʘʨʙ, ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʢʣʝʡʢʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

¶ ʉʧʘʣʶʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʥʘ ʦʙôʻʢʪʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʛʘʨʷʯʽ ʛʘʟʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʛʨʽʚʫ, ʩʫʰʽʥʥʷ ʘʙʦ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʦʙʨʦʙʢʠ ʧʨʝʜʤʝʪʽʚ ʘʙʦ ʤʘʪʝʨʽʘʣʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʦʭʦʧʣʝʥʦ ɼɼ ʅɼʊʄ ʜʣʷ ɺʝʣʠʢʠʭ ʩʧʘʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ (LCP) ʘʙʦ ɼʠʨʝʢʪʠʚʦʶ 2015/2193/ɭʉ. 

 

ʈʦʟʜʽʣʠ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ, ʦʭʦʧʣʶʶʪʴ ʥʘʩʪʫʧʥʽ ʧʨʦʮʝʩʠ ʪʘ ʚʠʜʠ 

ʜʽʷʣʴʥʦʩʪʽ (ʷʢʱʦ ʧʝʨʝʚʠʱʝʥʦ ʧʨʠʥʘʡʤʥʽ ʦʜʥʝ ʟ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʫ ɼʦʜʘʪʢʫ ɯ ʜʦ ɼʇɺ, 6.7 ʘʙʦ 6.10): 

 

¶ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʩʝʨʚʘʥʪʽʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʢʦʥʩʝʨʚʘʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʢʨʝʦʟʦʪʫ; 

¶ ʦʙʨʦʙʢʘ ʩʠʥʷʚʠ ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʢʦʥʥʠʭ ʨʘʤ); 

¶ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʮʝʩʫ ʟ ʥʘʜʢʨʠʪʠʯʥʠʤ CO2. 

 

ʑʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʟ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ, ʮʝʡ ɼɼ ʅɼʊʄ ʥʝ ʩʪʦʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʦʛʦ: 

 

¶ ʍʽʤʽʯʥʝ ʦʙʣʘʛʦʨʦʜʞʫʚʘʥʥʷ ʪʘ ʛʽʜʨʦʬʦʙʽʟʘʮʽʷ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʦʣ) ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ
2
. 

 

                                                           
2 ʍʦʯʘ ʭʽʤʽʯʥʝ ʦʙʣʘʛʦʨʦʜʞʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʛʽʜʨʦʬʦʙʽʟʘʮʽʷ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʦʣ) ʚʚʘʞʘʶʪʴʩʷ çʭʽʤʽʯʥʠʤ ʟʘʭʠʩʪʦʤ ʜʝʨʝʚʠʥʠè, ʥʘ ʩʪʘʨʪʦʚʽʡ 

ʥʘʨʘʜʽ ʊʈɻ ʜʽʡʰʣʘ ʚʠʩʥʦʚʢʫ ʥʝ ʦʭʦʧʣʶʚʘʪʠ ʮʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʚ ʮʴʦʤʫ ɼɼ ʅɼʊʄ, ʦʩʢʽʣʴʢʠ ʥʘ ʪʦʡ ʯʘʩ ʢʽʣʴʢʽʩʪʴ ʟʘʚʦʜʽʚ ʫ ɭʉ ʚʚʘʞʘʣʘʩʷ ʟʘʥʘʜʪʦ ʤʘʣʦʶ, 
ʱʦʙ ʚʠʧʨʘʚʜʘʪʠ ʾʭʥʻ ʚʢʣʶʯʝʥʥʷ ʷʢ ʩʝʢʪʦʨʘ, ʽ, ʢʨʽʤ ʪʦʛʦ, ʚʚʘʞʘʣʦʩʷ, ʱʦ ʧʦʪʫʞʥʽʩʪʴ ʮʠʭ ʫʩʪʘʥʦʚʦʢ ʥʠʞʯʘ ʟʘ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ 6.10 

ɼʦʜʘʪʢʘ I ɼʇɺ. ʇʨʦʪʝ ʧʨʦʩʦʯʝʥʥʷ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʛʽʜʨʦʬʦʙʽʟʘʮʽʾ, ʪʘʢʠʤʠ ʷʢ ʦʣʠʚʠ, ʚʦʩʢʠ ʘʙʦ ʩʧʦʣʫʢʠ ʢʨʝʤʥʽʶ ʜʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʮʴʦʤʫ 

ɼɼ ʅɼʊʄ. 



ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

xxx ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

¶ ʆʙʨʦʙʢʘ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʽʜ ʟʘʙʦʣʦʥʥʦʾ ʩʠʥʷʚʠ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ ʥʝ ʙʫʣʘ ʥʘʜʘʥʘ, ʽ ʞʦʜʝʥ ʽʟ 

ʟʘʚʦʜʽʚ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ, ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʚ ʦʙʨʦʙʢʫ ʚʽʜ ʟʘʙʦʣʦʥʥʦʾ ʩʠʥʷʚʠ, ʧʦʚôʷʟʘʥʫ ʟ ʜʽʷʣʴʥʽʩʪʶ ʟ 

ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ. 

¶ ʆʙʨʦʙʢʘ ʜʝʨʝʚʠʥʠ ʪʘ ʜʝʨʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʘʤʽʘʢʦʤ. 

¶ ʉʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʙôʻʢʪʽ, ʦʩʢʽʣʴʢʠ ʪʽʣʴʢʠ ʦʜʠʥ ʟʘʚʦʜ ʧʦʚʽʜʦʤʠʚ ʧʨʦ ʧʨʷʤʝ ʩʫʰʽʥʥʷ, ʘʣʝ ʞʦʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʙʫʣʦ ʥʘʜʘʥʦ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʭʦʧʣʝʥʦ ɼɼ ʅɼʊʄ ʜʣʷ ɺʝʣʠʢʠʭ ʩʧʘʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ (LCP) ʘʙʦ 

ɼʠʨʝʢʪʠʚʦʶ 2015/2193/ɭʉ. 

 

 

ɯʥʰʠʤʠ ʜʦʚʽʜʢʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʦʩʫʚʘʪʠʩʴ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʦʭʦʧʣʶʻʪʴʩʷ ʮʠʤ ɼɼ ʅɼʊʄ, ʻ ʥʘʩʪʫʧʥʽ. 

 

¶ ɽʢʦʥʦʤʽʯʥʽ ʪʘ ʤʽʞʩʝʨʝʜʦʚʠʱʥʽ ʥʘʩʣʽʜʢʠ (ECM) 

¶ ɺʠʢʠʜʠ ʟʽ ʩʢʣʘʜʽʚ (EFS) 

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ (ENE) 

¶ ʇʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ (WT) 

¶ ɺʝʣʠʢʽ ʩʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ (LCP) 

¶ ʇʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ (STM) 

¶ ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʫ ʧʦʚʽʪʨʷ ʽ ʚʦʜʫ ʟ ʫʩʪʘʥʦʚʦʢ, ʥʘ ʷʢʽ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ 

(ROM). 

 

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼɼ ʅɼʊʄ ʥʝ ʦʭʦʧʣʶʻ ʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ: 

 

¶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʘʙʦ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʤʝʞʽ ʦʙôʻʢʪʘ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ; 

¶ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʨʦʟʧʦʜʽʣʫ ʧʨʦʜʫʢʮʽʾ. 

 

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ɼɼ ʅɼʊʄ ʥʝ ʚʢʣʶʯʘʻ ʧʠʪʘʥʥʷ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʪʽʣʴʢʠ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʘʙʦ 

ʙʝʟʧʝʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʪʦʤʫ ʱʦ ʮʽ ʧʠʪʘʥʥʷ ʥʝ ʨʝʛʫʣʶʶʪʴʩʷ ɼʠʨʝʢʪʠʚʦʶ. ʎʽ ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʠʪʘʥʥʷ ʚ ʤʝʞʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʠʨʝʢʪʠʚʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɻʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ 6.10 ɼʦʜʘʪʢʘ ɯ ɼʇɺ. ʇʨʦʪʝ ʧʨʦʩʦʯʝʥʥʷ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʛʽʜʨʦʬʦʙʽʟʘʮʽʾ, ʪʘʢʠʤʠ ʷʢ 



ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ xxxi 

 

ʦʣʠʚʠ, ʚʦʩʢʠ ʘʙʦ ʩʧʦʣʫʢʠ ʢʨʝʤʥʽʶ ʜʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʮʴʦʤʫ ɼɼ ʅɼʊʄ. 





ɻʣʘʚʘ 1 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 1 

 

1 ˭ˢ˥ˢ˶̎˹ˢ ˱˹̅˻˾˸ˢ̇˱̒ ˽˾˻ ˽˻ˤ˩˾̆˹˩ˤ̂ ˻ˣ˾˻ˣ˴̂ ˭ˢ ˨˻˽˻˸˻˥˻̑ 

˻˾˥ˢ˹˱̉˹ˮ̆ ˾˻˭̉ˮ˹˹ˮ˴˱ˤ 

[ 78, TWG 2005 ] 
 

ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʛʘʜʫʶʪʴʩʷ ʨʦʟʯʠʥʥʠʢʠ, ʤʘʶʪʴʩʷ ʥʘ ʫʚʘʟʽ ʦʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ (ʷʢʱʦ ʥʝ ʥʘʜʘʥʦ 

ʜʦʜʘʪʢʦʚʠʭ ʧʦʷʩʥʝʥʴ, ʪʘʢʠʭ ʷʢ çʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽè ʪʦʱʦ). 

 

 

1.1 ˻͎ͪ͊ͤ͜;ͤ͜ ͪͦ͘;͙͙͙ͤͤ͟ ͭ͊ ͍͔ͨͦͪͻ͔͍ͤ͊ ͦ͋ͪͦ͋͊͟ 

ʆʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ ʧʝʨʝʚʘʞʥʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʥʘʬʪʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚʽʜʦʤʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ 

(ʭʦʯʘ ʽʩʥʫʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʠ, ʪʘʢʽ ʷʢ ʩʢʣʘʜʥʽ ʝʬʽʨʠ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ). ʑʦʨʽʯʥʦ ʚ ɭʚʨʦʧʽ ʧʨʦʜʘʻʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 5,1 

ʤʣʥ ʪʦʥʥ ʨʦʟʯʠʥʥʠʢʽʚ [ 263, ESIG 2019 ] , ʽ ʥʠʥʽ ʥʘʡʙʽʣʴʰʠʡ ʧʦʧʠʪ ʥʘ ʨʦʟʯʠʥʥʠʢʠ (ʙʣʠʟʴʢʦ 46% ʜʣʷ ʢʠʩʥʝʚʤʽʩʥʠʭ ʪʘ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ) ʧʨʠʧʘʜʘʻ ʥʘ ʣʘʢʦʬʘʨʙʦʚʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ (ʜʠʚ. ʈʠʩʫʥʦʢ 1.1). 

 

 

ʈʠʩʫʥʦʢ 1.1: ʂʽʥʮʝʚʝ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ɭʉ 
 

 

ʆʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ ʟʘʟʚʠʯʘʡ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʣʘʩʠ ʧʨʦʜʫʢʪʽʚ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʢʣʘʩʘʤʠ ʻ: 

 

¶ ʢʠʩʥʝʚʤʽʩʥʽ ʨʦʟʯʠʥʥʠʢʠ: ʜʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʩʢʣʘʜʥʽ ʝʬʽʨʠ, ʢʝʪʦʥʠ, ʩʧʠʨʪʠ ʪʘ ʛʣʽʢʦʣʝʚʽ ʝʬʽʨʠ (ʪʘ ʾʭʥʽ ʘʮʝʪʘʪʥʽ 

ʧʦʭʽʜʥʽ); 

¶ ʚʫʛʣʝʚʦʜʥʝʚʽ ʨʦʟʯʠʥʥʠʢʠ: ʘʨʦʤʘʪʠʯʥʽ (ʥʘʧʨʠʢʣʘʜ, ʪʦʣʫʦʣ, ʢʩʠʣʝʥ), ʘʣʽʬʘʪʠʯʥʽ ʪʘ ʧʘʨʘʬʽʥʦʚʽ ʚʫʛʣʝʚʦʜʥʝʚʽ 

ʨʦʟʯʠʥʥʠʢʠ; 

¶ ʭʣʦʨʦʚʘʥʽ ʨʦʟʯʠʥʥʠʢʠ (ʥʝ ʚʢʣʶʯʝʥʽ ʜʦ ʮʽʻʾ ʩʪʘʪʠʩʪʠʢʠ). 

 

ɼʞʝʨʝʣʦ: [ 263, ESIG 2019 ] 

* ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʛʫʤʠ/ʧʦʣʽʤʝʨʠʟʘʮʽʾ ï ʚʠʣʫʯʝʥʥʷ ʦʣʽʾ ʪʘ ʥʘʩʽʥʥʷ/ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ï ʘʛʨʦʭʽʤʽʢʘʪʠ 

ʂɯʅʎɽɺɽ ʉʇʆɾʀɺɸʅʅʗ/ʈʀʅʂʀ ʈʆɿʏʀʅʅʀʂɯɺ ʋ ɭʉ 
ʉʫʭʝ ʦʯʠʱʝʥʥʷ 2% 

ɯʥʰʽ ʩʧʦʞʠʚʘʯʽ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ* 

6% 

ʇʨʦʤʠʩʣʦʚʝ 

ʦʯʠʱʝʥʥʷ/ʟʥʝʞʠʨʝʥʥʷ ʘʙʦ 

ʦʯʠʱʝʥʥʷ/ʟʥʝʞʠʨʝʥʥʷ 

ʤʝʪʘʣʫ 6% 

ɼʦʛʣʷʜ ʟʘ 

ʜʦʤʦʤ/ʘʚʪʦʤʦʙʽʣʝʤ 

6% 

ʂʦʩʤʝʪʠʢʘ 6% 

ɼʨʫʢʘʨʩʴʢʽ ʬʘʨʙʠ 6% 

ʂʣʝʡʢʽ ʨʝʯʦʚʠʥʠ 6% 
ʌʘʨʤʘʮʝʚʪʠʯʥʽ 

ʧʨʝʧʘʨʘʪʠ 9% 

ʌʘʨʙʠ ʪʘ ʧʦʢʨʠʪʪʷ 46% 

ɯʥʰʝ 7% 
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2 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʋ ʩʽʤʝʡʩʪʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʚʽʜʤʦʚʠ ʚʽʜ ʘʨʦʤʘʪʠʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʨʦʟʯʠʥʥʠʢʽʚ ʪʠʧʫ ʫʘʡʪ-

ʩʧʽʨʠʪ ʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ, ʤʝʥʰ ʣʝʪʢʠʭ ʧʨʦʜʫʢʪʽʚ (ʤʝʥʰ ʛʦʨʶʯʠʭ, ʟ ʤʝʥʰʠʤ ʧʦʪʝʥʮʽʡʥʠʤ ʚʧʣʠʚʦʤ, ʟ 

ʤʝʥʰʠʤ ʚʠʜʽʣʝʥʥʷʤ ʃʆʉ). 

 

ʈʽʯʥʠʡ ʦʙʦʨʦʪ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʯʠʥʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 4 ʤʽʣʴʷʨʜʠ ʻʚʨʦ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʙʣʠʟʴʢʦ 28 

ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʧʨʦʻʢʪʠ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ɭʚʨʦʧʽ 

ʦʮʽʥʶʻʪʴʩʷ ʚ 7 500 ʦʩʽʙ [ 263, ESIG 2019 ]. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʧʝʨʝʜʙʘʯʘʻ ʙʣʠʟʴʢʦ 10 ʤʽʣʴʡʦʥʽʚ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʙʽʣʴʰ ʥʽʞ 500 000 ʢʦʤʧʘʥʽʡ ʫ ɭʉ-25 (ʜʘʥʽ 

ʥʘ 2005 ʨ.), ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʻ ʤʘʣʠʤʠ ʪʘ ʩʝʨʝʜʥʽʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟ ʟʘʛʘʣʴʥʠʤ ʦʙʦʨʦʪʦʤ ʙʣʠʟʴʢʦ 200 ʤʽʣʴʷʨʜʽʚ ʻʚʨʦ [ 

78, TWG 2005 ]. 

 

ʋ ʮʴʦʤʫ ʩʝʢʪʦʨʽ ɼʇɺ ʦʧʠʩʘʥʽ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʯʠʥʥʠʢʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʽʾ. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʯʠʱʝʥʥʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʷʢ ʥʦʩʽʡ ʜʣʷ ʦʙʨʦʙʢʠ 

(ʥʘʧʨʠʢʣʘʜ, ʜʨʫʢʘʨʩʴʢʘ ʬʘʨʙʘ, ʬʘʨʙʘ, ʢʦʥʩʝʨʚʘʥʪ, ʽʟʦʣʷʮʽʷ, ʢʣʝʡʢʘ ʨʝʯʦʚʠʥʘ). ʉʘʤʽ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʦʙʨʦʙʢʫ ʚ ʦʜʥʽʡ ʘʙʦ ʢʦʤʙʽʥʘʮʽʾ ʛʘʣʫʟʝʡ: 

 

¶ ʢʦʤʫʥʽʢʘʮʽʷ (ʜʨʫʢ) 

¶ ʜʝʢʦʨʫʚʘʥʥʷ; 

¶ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʦʟʽʾ ʪʘ/ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʘʙʦ ʧʨʦʜʫʢʪʫ; 

¶ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʜʦʩʪʘʚʢʘ ʧʨʦʜʫʢʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʙʘʥʦʢ ʜʣʷ ʾʞʽ ʪʘ ʥʘʧʦʾʚ, ʫʧʘʢʦʚʢʠ ʜʣʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʘʝʨʦʟʦʣʴʥʠʭ ʙʘʣʦʥʽʚ, ʪʫʘʣʝʪʥʦʛʦ ʧʨʠʣʘʜʜʷ, ʙʦʯʦʢ); 

¶ ʥʘʥʝʩʝʥʥʷ ʰʘʨʫ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ ʬʫʥʢʮʽʻʶ (ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʷ, ʩʪʠʨʘʥʥʷ, ʧʨʠʣʠʧʘʥʥʷ). 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 3 

 

1.2 ˭͎͊͊͡Έͤ͜ ͔͎ͦͦ͟͜͡;ͤ͜ ͔͙ͨͪͦ͋ͣ͡Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘ ͍͙ͯͫͭ͊ͤͦ͊ͣ͟ ͒͡Ύ ͍͔ͨͦͪͻ͔͍ͤͦ͝ 
͙ͦ͋ͪͦ͋͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͎ͦͪ͊ͤ͜;͙ͤͻ ͪͦ͘;͙͙͍ͤͤ͟͜ 

1.2.1 ˭͎͊͊͡Έͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ύ 

 

ɻʘʣʫʟʽ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʨʦʜʦʚʞʝʥʥʽ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʦʩʥʦʚ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʦʙʽʣʴʥʽ ʢʫʟʦʚʠ, ʢʦʨʘʙʣʽ, ʧʦʚʽʪʨʷʥʽ ʩʫʜʥʘ ʪʘ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ 

ʪʘʢʦʞ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘʩʦʙʽʚ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʜʦʩʪʘʚʢʠ ʭʘʨʯʦʚʠʭ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʫʧʘʢʦʚʮʽ. ʆʩʥʦʚʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʠʜʘʤʠ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʧʦʚʽʪʨʷ, ʚʦʜʫ ʪʘ ˇʨʫʥʪ, ʚʠʢʠʜʘʤʠ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʫ ʧʦʚʽʪʨʷ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʥʝʨʛʽʾ, ʤʽʥʽʤʽʟʘʮʽʻʶ ʚʽʜʭʦʜʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʩʪʘʥʦʤ ʦʙôʻʢʪʘ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ. 

 

ʏʝʨʝʟ ʣʝʛʢʦʟʘʡʤʠʩʪʫ ʧʨʠʨʦʜʫ ʨʦʟʯʠʥʥʠʢʽʚ, ʾʭʥʴʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʫ ʨʦʙʽʪʥʠʢʽʚ ʪʘ ʾʭʥʴʦʛʦ 

ʯʘʩʪʦ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ ʾʭ ʢʦʥʪʨʦʣʶʚʘʣʠ ʪʘ ʚʠʣʫʯʘʣʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ. ʋ ʛʘʣʫʟʽ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʠʜʘʪʠʩʷ ʯʘʩʪʢʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʩʦʙʣʠʚʦ ʚʽʜ ʨʦʟʧʠʣʝʥʥʷ ʪʘ ʰʣʽʬʫʚʘʥʥʷ. ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʪʘ, 

ʜʝ ʮʝ ʟʘʩʪʦʩʦʚʥʦ, ʦʙʨʦʙʢʠ ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʯʘʩʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʝʣʠʢʽ ʚʝʥʪʠʣʷʪʦʨʠ ʪʘ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ 

ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʰʫʤʫ. ɹʘʛʘʪʦ ʫʩʪʘʥʦʚʦʢ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʨʦʙʥʠʯʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʻ 

ʰʫʤʥʠʤ. ʈʦʟʯʠʥʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʦʩʥʦʚ, ʘʣʝ ʡ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʪʨʝʙʫʚʘʪʠ ʦʩʦʙʣʠʚʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ. 

ʋ ʮʴʦʤʫ ʩʝʢʪʦʨʽ ʩʧʦʞʠʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʷʢ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ ʚʣʦʚʣʶʚʘʥʥʷ ʪʘ 

ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʥʘʧʨʠʢʽʥʮʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ. ɺʠʨʽʰʘʣʴʥʠʤʠ ʻ ʪʘʢʽ ʧʠʪʘʥʥʷ: 

 

¶ ʤʽʥʽʤʽʟʘʮʽʷ ʩʧʦʞʠʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʪʘ ʝʥʝʨʛʽʾ; 

¶ ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʢʠʜʽʚ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʯʝʨʝʟ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʽʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʷʤ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. 

 

ɿʘʭʦʜʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʯʘʩʪʦ ʻ ʢʦʤʧʣʝʢʩʥʠʤʠ ʪʘ ʤʘʶʪʴ ʦʮʽʥʶʚʘʪʠʩʷ ʟ ʧʦʛʣʷʜʫ ʾʭʥʴʦʛʦ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ, ʚʽʢ ʪʘ ʪʠʧ 

ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʦʞ ʥʘ ʧʝʨʝʚʘʛʠ ʜʣʷ ʜʦʚʢʽʣʣʷ ʟʘʛʘʣʦʤ. ʅʘʡʢʨʘʱʽ ʜʦʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʜʫʪʴ ʟʙʘʣʘʥʩʦʚʘʥʽ ʟʘ ʮʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ, ʦʪʞʝ ʧʝʨʝʜʙʘʯʘʪʠʤʫʪʴ ʟʤʽʥʠ ʚ ʤʝʞʘʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʫʩʫʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʥʘʧʨʠʢʽʥʮʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. 

 

ʉʢʣʘʜʥʠʡ ʢʦʥʪʨʦʣʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʢʨʘʱʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʨʦʪʝ ʢʦʤʧʝʪʝʥʪʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ, ʨʝʛʫʣʷʨʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘʢ 

ʩʘʤʦ ʚʘʞʣʠʚʽ, ʷʢ ʽ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʭ ʽ ʥʝʦʯʠʱʝʥʠʭ ʚʠʢʠʜʽʚ ʃʆʉ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʘʞʣʠʚʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ ʻ ʥʘʣʝʞʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʨʦʙʦʯʘ ʧʨʘʢʪʠʢʘ, ʧʨʘʚʠʣʴʥʘ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʘʡʜʘʥʯʠʢʽʚ, ʥʘʚʯʘʥʥʷ ʨʦʙʽʪʥʠʢʽʚ ʽʟ ʧʠʪʘʥʴ ʜʦʚʢʽʣʣʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ 

ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʱʘʩʥʠʤ ʚʠʧʘʜʢʘʤ ʪʘ, ʥʘʨʝʰʪʽ, ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʮʝʩʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

 

1.2.2 ˾ͦ͘;͙͙͙ͤͤ͟ 

 

ʅʘʩʪʫʧʥʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʘʥʽ ʚ ɼʇɺ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʮʴʦʛʦ ɼɼ ʅɼʊʄ: 

 

A. çʦʨʛʘʥʽʯʥʠʡ ʨʦʟʯʠʥʥʠʢè ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʫ ʣʝʪʢʫ ʦʨʛʘʥʽʯʥʫ ʩʧʦʣʫʢʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʽʡ ʽʟ 

ʥʘʩʪʫʧʥʠʭ ʷʢʦʩʪʝʡ: 

(a) ʦʢʨʝʤʦ ʘʙʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʙʝʟ ʭʽʤʽʯʥʦʾ ʟʤʽʥʠ ʜʣʷ ʨʦʟʯʠʥʝʥʥʷ ʩʠʨʦʚʠʥʠ, ʧʨʦʜʫʢʪʽʚ ʘʙʦ 
ʚʽʜʭʦʜʽʚ; 

(b) ʷʢ ʦʯʠʱʫʚʘʣʴʥʠʡ ʟʘʩʽʙ ʜʣʷ ʨʦʟʯʠʥʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ; 

(c) ʷʢ ʨʦʟʯʠʥʥʠʢ; 

(d) ʷʢ ʜʠʩʧʝʨʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ; 

(e) ʷʢ ʨʝʛʫʣʷʪʦʨ ʚôʷʟʢʦʩʪʽ; 

(f) ʷʢ ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ; 

 



ɻʣʘʚʘ 1 

 

4 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

(g) ʷʢ ʧʣʘʩʪʠʬʽʢʘʪʦʨ; 

(h) ʷʢ ʢʦʥʩʝʨʚʘʥʪ; 

 

B. çʃʝʪʢʘ ʦʨʛʘʥʽʯʥʘ ʩʧʦʣʫʢʘè ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʫ ʦʨʛʘʥʽʯʥʫ ʩʧʦʣʫʢʫ, ʘ ʪʘʢʦʞ ʬʨʘʢʮʽʶ ʢʨʝʦʟʦʪʫ, ʱʦ ʤʘʻ ʟʘ 293,15 ʂ ʪʠʩʢ 

ʧʘʨʠ 0,01 ʢʇʘ ʘʙʦ ʙʽʣʴʰʝ ʘʙʦ ʤʘʻ ʚʽʜʧʦʚʽʜʥʫ ʣʝʪʢʽʩʪʴ ʫ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

ʈʽʟʥʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʽʥʰʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʘʭ ʘʙʦ ʨʝʻʩʪʨʘʭ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʢʣʘʜʘʭ ʥʠʞʯʝ: 

 

ʋ ɼʠʨʝʢʪʠʚʽ 2004/42/ɭʉ
3
 (çɼʠʨʝʢʪʠʚʘ ʧʨʦ ʬʘʨʙʠè) ʪʝʨʤʽʥ çʣʝʪʢʘ ʦʨʛʘʥʽʯʥʘ ʩʧʦʣʫʢʘ (ʃʆʉ)è ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʫ ʦʨʛʘʥʽʯʥʫ 

ʩʧʦʣʫʢʫ, ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʷʢʦʾ ʥʠʞʯʝ ʘʙʦ ʜʦʨʽʚʥʶʻ 250 ÁC ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʪʠʩʢʦʤ 101,3 ʢʇʘ. 

 

ʋ E-PRTR
4
 ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʢʠʜʠ ʅʄʃʆʉ (ʥʝʤʝʪʘʥʦʚʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ). ʅʄʃʆʉ ʚʠʟʥʘʯʝʥʦ ʚ ɼʠʨʝʢʪʠʚʽ (ɭʉ) 

2016/2284
5
 ʷʢ ʫʩʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʢʨʽʤ ʤʝʪʘʥʫ, ʷʢʽ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʬʦʪʦʭʽʤʽʯʥʽ ʦʢʠʩʣʶʚʘʯʽ ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʮʽʾ ʟ 

ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ. 

 

ʏʝʨʝʟ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʢʽʣʴʢʦʩʪʽ ʨʦʟʯʠʥʥʠʢʠ ʻ ʦʩʥʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ 

ʟʘʥʝʧʦʢʦʻʥʥʷ: 

 

¶ ʃʆʉ ʚʩʪʫʧʘʶʪʴ ʫ ʨʝʘʢʮʽʶ ʟ NOX ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʟʦʥʫ ʚ ʪʨʦʧʦʩʬʝʨʽ. ɿʘʟʚʠʯʘʡ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʅʄʃʆʉ (ʥʝʤʝʪʘʥʦʚʠʭ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ). 

¶ ɻʘʣʦʛʝʥʦʚʤʽʩʥʽ ʨʦʟʯʠʥʥʠʢʠ ʪʦʢʩʠʯʥʽ ʪʘ ʟʥʠʞʫʶʪʴ ʚʤʽʩʪ ʦʟʦʥʫ ʚ ʥʠʞʥʽʭ ʰʘʨʘʭ ʩʪʨʘʪʦʩʬʝʨʠ. 

¶ ɼʝʷʢʽ ʨʦʟʯʠʥʥʠʢʠ ʻ ʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʚʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

¶ ɼʝʷʢʽ ʨʦʟʯʠʥʥʠʢʠ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʧʦʚʥʦʤʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʢʣʘʜʘʥʥʶ, ʪʦʤʫ ʤʦʞʫʪʴ ʟʘʙʨʫʜʥʶʚʘʪʠ ˇʨʫʥʪ. 

ʊʨʘʜʠʮʽʡʥʽ ʨʦʟʯʠʥʥʠʢʠ ʥʝ ʻ PBT (ʩʪʽʡʢʠʤʠ, ʟʜʘʪʥʠʤʠ ʜʦ ʙʽʦʘʢʫʤʫʣʷʮʽʾ, ʪʦʢʩʠʯʥʠʤʠ) ʽ ʞʦʜʝʥ ʽʟ ʥʠʭ ʥʝ ʻ vPvB 

(ʜʫʞʝ ʩʪʽʡʢʠʤ, ʟ ʚʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʙʽʦʘʢʫʤʫʣʷʮʽʾ). ʇʨʦʪʝ ʨʦʟʯʠʥʥʠʢʠ ʤʦʞʫʪʴ ʣʝʛʢʦ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ˇʨʫʥʪ ʫ 

ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʜʝ ʤʝʭʘʥʽʟʤʠ ʾʭʥʴʦʛʦ ʚʠʜʘʣʝʥʥʷ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʦʙʤʝʞʝʥʽ ʘʙʦ ʚʽʜʩʫʪʥʽ. ɭ ʯʠʩʣʝʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʨʦʟʯʠʥʥʠʢʘʤʠ (ʭʦʯ ʽ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʽʟ ʮʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ). 

 

ɿʛʽʜʥʦ ʟ E-PRTR, ʧʦʚʝʨʭʥʝʚʘ ʦʙʨʦʙʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʯʠʥʥʠʢʽʚ ʙʫʣʘ ʜʨʫʛʠʤ ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʽʚ ʃʆʉ 

ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚ ɭʉ-28 ʫ 2016 ʨʦʮʽ, ʜʠʚ. ʈʠʩʫʥʦʢ 1.2 [ 207, EEA 2019 ]. 

 

E-PRTR ʤʽʩʪʠʪʴ ʜʘʥʽ ʟ ʦʙôʻʢʪʽʚ ʽʟ ʚʠʢʠʜʘʤʠ ʅʄʃʆʉ ʧʦʥʘʜ 100 ʪʦʥʥ ʥʘ ʨʽʢ. ʆʪʞʝ, ʽʩʥʫʻ ʨʠʟʠʢ ʪʦʛʦ, ʱʦ ʥʠʟʢʘ ʫʩʪʘʥʦʚʦʢ, 

ʥʘ ʷʢʽ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ɼʇɺ (ʧʦʪʫʞʥʽʩʪʶ ʚ ʩʧʦʞʠʚʘʥʥʽ ʨʦʟʯʠʥʥʠʢʘ ʧʦʥʘʜ 200 ʪʦʥʥ ʥʘ ʨʽʢ ʘʙʦ 150 ʢʛ ʥʘ ʛʦʜʠʥʫ) ʥʝ ʙʫʜʝ 

ʧʦʚʽʜʦʤʣʝʥʦ. ʍʦʯ ʽ ʥʝ ʽʜʝʘʣʴʥʦ, ʚʽʥ ʚʽʜʥʦʩʥʦ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʝʷʢʠʭ ʩʝʢʪʦʨʽʚ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʟ ʛʨʫʧʦʶ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʥʘ ʷʢʽ 

ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ɼʇɺ (> 200 ʪʦʥʥ ʥʘ ʨʽʢ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ). ʆʪʞʝ, ʜʘʥʽ E-PRTR ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʠʙʣʠʟʥʫ 

ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʥʘ ʷʢʫ ʧʦʰʠʨʶʻʪʴʩʷ 

ʜʽʷ ɼʇɺ. 

 

                                                           
3 ɼʠʨʝʢʪʠʚʘ 2004/42/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʚʽʜ 21 ʢʚʽʪʥʷ 2004 ʨ. ʧʨʦ ʦʙʤʝʞʝʥʥʷ ʚʠʢʠʜʽʚ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʫʥʘʩʣʽʜʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʧʝʚʥʠʭ ʬʘʨʙʘʭ ʪʘ ʣʘʢʘʭ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʘʭ ʜʣʷ ʦʙʨʦʙʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɼʠʨʝʢʪʠʚʠ 

1999/13/ɭʉ. 
4 ɭʚʨʦʧʝʡʩʴʢʠʡ ʨʝʛʽʩʪʨ ʚʠʢʠʜʽʚ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ (E-PRTR (The European Pollutant Release and Transfer Register)) (prtr.eea.europa.eu). 
5 ɼʠʨʝʢʪʠʚʘ (ɭʉ) 2016/2284 ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʚʽʜ 14 ʛʨʫʜʥʷ 2016 ʨ. ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʜʝʷʢʠʭ 

ʘʪʤʦʩʬʝʨʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɼʠʨʝʢʪʠʚʠ 2003/35/ɭʉ ʪʘ ʘʥʫʣʶʚʘʥʥʷ ɼʠʨʝʢʪʠʚʠ 2001/81/ɭʉ. 



ɻʣʘʚʘ 1 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 5 

 

 

ʈʠʩʫʥʦʢ 1.2: ɺʠʢʠʜʠ ʥʝʤʝʪʘʥʦʚʠʭ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʤʠʩʣʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ 

2016 ʨ. 
 

1.2.2.1 CMR ͪ ͦ͘;͙͙͙ͤͤ͟ ό͊ͤ͟ͼ͔͎͔ͪͦͤͤ͜Σ ͎͔ͣͯͭ͊ͤͤ͜Σ ͙ͭͦͫ͟;ͤ͜ ͒͡Ύ ͔ͪͨͪͦ͒ͯ͟ͼ͜͝ύ 

 

ɼʇɺ ʚʠʤʘʛʘʻ ʟʘʤʽʥʠ ʨʝʯʦʚʠʥ ʘʙʦ ʩʫʤʽʰʝʡ, ʷʢʽ ʯʝʨʝʟ ʚʤʽʩʪ ʫ ʥʠʭ ʃʆʉ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ CMR (ʢʘʥʮʝʨʦʛʝʥʥʽ, ʤʫʪʘʛʝʥʥʽ, 

ʪʦʢʩʠʯʥʽ ʜʣʷ ʨʝʧʨʦʜʫʢʮʽʾ), ʤʝʥʰ ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ. ɹʽʣʴʰʽʩʪʴ ʪʘʢʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ 

ʛʘʣʦʛʝʥʦʚʤʽʩʥʽ, ʙʫʣʦ ʟʘʤʽʥʝʥʦ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

 

DMF (N,N-ʜʠʤʝʪʠʣʬʦʨʤʘʤʽʜ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʢʨʠʪʪʷ ʪʝʢʩʪʠʣʶ ʧʦʣʽʫʨʝʪʘʥʦʤ (PU) ʪʘ ʚ ʩʫʤʽʰʘʭ ʨʦʟʯʠʥʥʠʢʽʚ ʫ 

ʧʦʢʨʠʪʪʽ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʦʤ (ʇɺʍ), ʽ ʮʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ɻʣʘʚʽ 8. 

 

1.2.3 ˽͙͡ 

 

ɺʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʯʝʨʝʟ ʜʝʷʢʽ ʧʨʦʮʝʩʠ (ʪʘʢʽ ʷʢ ʰʣʽʬʫʚʘʥʥʷ ʜʝʨʝʚʘ ʪʘ ʽʥʰʠʭ ʦʩʥʦʚ), ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʯʘʩʪʦʢ ʨʽʜʢʦʾ ʬʘʨʙʠ ʚ 

ʧʨʦʮʝʩʽ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ (ʥʘʜʣʠʰʦʢ ʚʽʜ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ). 

 

1.2.4 NOX ͭ ͊ /h 

 

ɺʠʢʠʜʠ NOX ʽ CO ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʤʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʘ ʽʥʦʜʽ ʽʟ ʩʫʰʘʨʦʢ. ɰʭ ʥʝʣʝʛʢʦ ʟʥʠʟʠʪʠ, 

ʽ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʾʭʥʻ ʫʪʚʦʨʝʥʥʷ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʨʘʚʠʣʴʥʦʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʘʣʴʥʠʢʽʚ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʠʭʦʜʫ NOX, ʪʘ ʦʧʪʠʤʽʟʘʮʽʻʶ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʽʜ ʯʘʩ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʙʘʣʘʥʩ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ, ʩʧʦʞʠʚʘʥʥʷʤ ʝʥʝʨʛʽʾ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʚʪʦʨʠʥʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ NOX ʽ CO, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʦʮʝʩʦʤ, 

ʦʩʦʙʣʠʚʦ ʟ ʦʛʣʷʜʫ ʥʘ ʟʚʦʨʦʪʥʫ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʢʦʥʮʝʥʪʨʘʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ NOX ʽ CO [ 169, VDI 2013 ]. 

 

1.2.5 ˸͔͙ͭ͊͡ 

 

ʊʦʢʩʠʯʥʽ ʤʝʪʘʣʠ, ʪʘʢʽ ʷʢ ʢʘʜʤʽʡ, ʩʚʠʥʝʮʴ, ʭʨʦʤ ʽ ʥʽʢʝʣʴ, ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʧʦʧʝʨʝʜʥʽʡ ʦʙʨʦʙʮʽ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘ 

ʧʽʛʤʝʥʪʘʭ ʜʣʷ ʯʦʨʥʠʣ ʽ ʬʘʨʙ. ʇʨʦʪʝ, ʚʦʥʠ ʚʞʝ ʜʘʚʥʦ 

 

 

ʇʨʠʤʽʪʢʘ: ʟʥʘʯʝʥʥʷ ʚ ʪʦʥʥʘʭ. 

ɼʘʥʽ ʦʪʨʠʤʘʥʽ 08.02.2019 ʨ. 

ɼʞʝʨʝʣʦ: [ 207, EEA 2019 ] 

2 ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ 

ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ, 

20 854, 5% 

3 ɻʽʨʥʠʯʦʜʦʙʫʚʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

51 253, 12% 

4 ʍʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

72 232, 16% 

5 ʋʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ 

ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, 3210, 1% 

6 ɺʠʨʦʙʥʠʯʘ ʦʙʨʦʙʢʘ ʧʘʧʝʨʫ ʪʘ 

ʜʝʨʝʚʠʥʠ, 34 594, 8% 
ʇʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʽʟ ʩʝʢʪʦʨʫ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʥʘʧʦʾʚ, 16 531, 4% 

9.(c) ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʥʽ ʨʝʯʦʚʠʥ, ʦʙôʻʢʪʽʚ 

ʘʙʦ ʧʨʦʜʫʢʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ 

ʨʦʟʯʠʥʥʠʢʽʚ, 78 371, 18% 

9.(a) ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʘʙʦ 

ʬʘʨʙʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʘʙʦ 

ʪʝʢʩʪʠʣʶ, 131,0% 

9.(b) ɼʫʙʣʝʥʥʷ ʰʢʫʨ ʪʘ ʰʢʽʨ, 318, 

0% 

9.(d) ɺʠʨʦʙʥʠʮʪʚʦ ʚʫʛʣʝʮʶ ʘʙʦ 

ʝʣʝʢʪʨʦʛʨʘʬʽʪʫ ʰʣʷʭʦʤ 

ʩʧʘʣʶʚʘʥʥʷ ʘʙʦ ʛʨʘʬʽʪʠʟʘʮʽʾ, 
107,0% 

9.(e) ʌʘʨʙʫʚʘʥʥʷ ʘʙʦ ʚʠʜʘʣʝʥʥʷ 

ʬʘʨʙʠ ʟ ʢʦʨʘʙʣʽʚ, 887, 0% 

ɯʥʰʝ, 79 814, 18% 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ,155,024, 36% 
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6 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ, ʪʘʢʠʤ ʷʢ ʈʝʛʣʘʤʝʥʪ (ɭʉ) ˉ 1907/2006 (REACH
6
) [ 47, EU 2006 ], ɼʠʨʝʢʪʠʚʦʶ ʧʨʦ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʽʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ [ 52, COM 2000 ] ʪʘ ɼʠʨʝʢʪʠʚʦʶ ʧʨʦ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʷʢʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʪʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ [ 53, COM 2003 ] ʪʦʱʦ. ʂʘʜʤʽʡ ʽ ʩʚʠʥʝʮʴ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽʡ ʧʦʚʝʨʭʥʝʚʽʡ ʦʙʨʦʙʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ ʜʨʫʢʫ, ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʥʠʭ ʫ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ. 

 

ʎʠʥʢ ʪʘ ʥʽʢʝʣʴ (ʟ ʤʘʥʛʘʥʦʤ ʪʘ ʟʘʣʽʟʦʤ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʬʦʩʬʘʪʥʠʭ ʢʦʥʚʝʨʩʽʡʥʠʭ ʧʦʢʨʠʪʪʷʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥʰʠʭ ʤʝʪʘʣʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʯʝʧʣʝʥʥʷ ʬʘʨʙʠ. 

 

ʋ ʢʦʥʚʝʨʩʽʡʥʠʭ ʧʦʢʨʠʪʪʷʭ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʥʘ ʮʠʥʢʫ ʘʙʦ ʮʠʥʢʦʚʦʤʫ ʩʧʣʘʚʽ ʘʙʦ ʬʦʩʬʘʪʦʚʘʥʠʭ ʧʦʚʝʨʭʥʷʭ ʧʝʨʝʜ 

ʬʘʨʙʫʚʘʥʥʷʤ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʰʝʩʪʠʚʘʣʝʥʪʥʠʡ ʭʨʦʤ (Cr(VI)). ʎʝ ʦʧʠʩʫʻʪʴʩʷ ʚ ɼɼ ʅɼʊʄ ʜʣʷ ʇʦʚʝʨʭʥʝʚʦʾ 

ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ [ 23, COM 2006 ], ʘ ʪʘʢʦʞ ʡʦʛʦ ʟʘʤʽʱʝʥʥʷ. ʋʥʘʩʣʽʜʦʢ ʧʨʠʡʥʷʪʪʷ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ ʽʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ
7
, ʚʠʢʦʨʠʩʪʘʥʥʷ Cr(VI) ʫ ʧʦʢʨʠʪʪʷʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʧʠʥʝʥʦ. 

 

ʉʧʦʣʫʢʠ Cr(VI), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʥʚʝʨʩʽʡʥʠʭ ʧʦʢʨʠʪʪʷʭ, ʤʘʶʪʴ ʜʘʪʫ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʈʝʛʣʘʤʝʥʪʫ [ 47, EU 2006 ] 21 ʚʝʨʝʩʥʷ 2017 ʨʦʢʫ, ʡ ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚ ʩʧʠʩʢʫ ʨʝʯʦʚʠʥ ʫ ɼʦʜʘʪʢʫ XIV, ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʜʫ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʜʦʙʠʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʘʚʪʦʨʠʟʘʮʽʷ. 

 

ɼʣʷ ʨʽʟʥʠʭ ʩʧʦʣʫʢ Cr(VI), ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʧʽʛʤʝʥʪʘʭ ʬʘʨʙ, ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʜʘʪʘ ʟʘʢʽʥʯʝʥʥʷ 

ʪʝʨʤʽʥʫ ʜʽʾ ʟʘ REACH 22 ʩʽʯʥʷ 2019, ʜʝʷʢʽ ʤʘʶʪʴ ʥʠʟʴʢʫ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ ɼʦ ʞʦʚʪʥʷ 2017 ʨʦʢʫ ʙʣʠʟʴʢʦ 10 ʚʠʨʦʙʥʠʢʽʚ 

ʧʦʜʘʣʠ ʟʘʷʚʢʠ ʥʘ ʥʦʤʝʨ CAS 7789-06-2 (ʭʨʦʤʘʪ ʩʪʨʦʥʮʽʶ) ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʧʣʦʟʘʭʠʩʥʦʤʫ ʧʦʢʨʠʪʪʽ ʜʣʷ ʧʦʚʽʪʨʷʥʦ-

ʢʦʩʤʽʯʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʪʘ ʦʜʠʥ ʥʘ ʥʦʤʝʨ CAS 11103-86-9 (ʛʽʜʨʦʢʩʠʦʢʪʘ-ʦʢʩʦʜʠʮʠʥʢʘʪʜʠʭʨʦʤʘʪ ʢʘʣʽʶ) ʜʣʷ 

ʥʝʚʠʟʥʘʯʝʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ˇʨʫʥʪʦʚʢʘʭ, ʛʝʨʤʝʪʠʢʘʭ ʪʘ ʧʦʢʨʠʪʪʽ. 

 

ɼʦ 12.10.2017 ʨ. ʙʫʣʦ ʚʠʜʘʥʦ ʣʠʰʝ 4 ʘʚʪʦʨʠʟʘʮʽʾ ʥʘ 9 ʨʽʟʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʭʨʦʤʦʚʦʾ ʢʠʩʣʦʪʠ (Cr(VI)) ʜʣʷ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʦʥʴ. ʋʩʴʦʛʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʦʯʽʢʫʻ ʱʝ 21 ʟʘʷʚʢʘ. ɼʦ ʞʦʚʪʥʷ 2017 ʨʦʢʫ ʙʫʣʘ ʥʘʜʘʥʘ ʘʚʪʦʨʠʟʘʮʽʷ ʜʣʷ ʙʣʠʩʢʫʯʦʛʦ 

ʭʨʦʤʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʧʝʨʝʜ ʛʘʣʴʚʘʥʽʯʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʪʚʝʨʜʦʛʦ ʭʨʦʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʢʩʠʜʫʚʘʥʥʷ ʪʘ 

ʟʘʛʘʨʪʫʚʘʥʥʷ ʥʝʽʨʞʘʚʥʦʾ ʩʪʘʣʽ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʨʠʟʘʮʽʷ ʥʘʜʘʥʘ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣʽʚ ʜʣʷ ʥʘʥʝʩʝʥʥʷ 

ʧʦʢʨʠʪʪʽʚ ʥʘ ʚʠʨʦʙʠ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʞʦʨʩʪʢʠʭ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚʘʭ (ʘʚʽʘʮʽʷ, ʘʚʪʦʤʦʙʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ). 

 

ɼʦ ʞʦʚʪʥʷ 2017 ʨʦʢʫ ʥʝ ʙʫʣʦ ʘʚʪʦʨʠʟʘʮʽʾ ʥʘ ʧʘʩʠʚʘʮʽʶ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʝʨʝʜ ʧʦʢʨʠʪʪʷʤ. ɼʣʷ ʮʽʻʾ 

ʛʘʣʫʟʽ ʻ ʢʽʣʴʢʘ ʘʣʴʪʝʨʥʘʪʠʚ ʽʟ ʨʽʟʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʪʘʢʠʤʠ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢ ʮʠʨʢʦʥʽʡ, ʪʠʪʘʥ, 

ʬʪʦʨʠʜ, ʩʫʣʴʬʘʪʥʘ ʢʠʩʣʦʪʘ, ʬʦʩʬʘʪʥʘ ʢʠʩʣʦʪʘ, ʥʽʪʨʘʪʥʘ ʢʠʩʣʦʪʘ, ʩʠʣʘʥʠ). ʎʽ ʥʦʚʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʽʥʰʦʛʦ 

ʩʢʣʘʜʫ ʩʪʽʯʥʠʭ ʚʦʜ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʥʦʚʽ ʧʨʦʮʝʩʠ ʦʯʠʱʝʥʥʷ ʪʘ ʤʝʪʦʜʠ ʚʦʜʦʟʙʝʨʝʞʝʥʥʷ. 

 

ʑʦʙ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʩʪʘʪʫʩ ʟʘʩʪʦʩʦʚʘʥʠʭ ʘʙʦ ʥʘʜʘʥʠʭ ʘʚʪʦʨʠʟʘʮʽʡ, ʯʠʪʘʯʝʚʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʚʽʨʠʪʠ ʚʝʙʩʘʡʪ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʭʽʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ (echa.europa.eu) ʪʘ ʚʝʙʩʪʦʨʽʥʢʫ REACH ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ 

(ec.europa.eu/environment/chemicals/reach/reach_en.htm). 

 

ʆʢʩʠʜ ʜʠʙʫʪʠʣʦʣʦʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʢʘʪʘʣʽʟʘʪʦʨ ʫ ʬʘʨʙʦʚʠʭ ʩʠʩʪʝʤʘʭ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ ʜʣʷ ʥʘʥʝʩʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʪʘ ʽʥʰʽ ʤʝʪʘʣʝʚʽ ʧʦʚʝʨʭʥʽ. 

 

ʅʝʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʤʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʠʥʽʭ ʧʽʛʤʝʥʪʘʭ ʽʟ ʬʪʘʣʦʮʽʘʥʽʥʫ ʤʽʜʽ ʜʣʷ ʜʨʫʢʘʨʩʴʢʦʾ ʬʘʨʙʠ, ʘʣʝ ʚʦʥʠ ʥʝ ʥʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʇʨʦʪʝ, ʤʽʜʴ ʫ ʮʠʭ ʧʽʛʤʝʥʪʘʭ ʜʫʞʝ ʤʽʮʥʦ ʟʚôʷʟʘʥʘ ʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʘ ʚ ʩʪʽʯʥʠʭ ʚʦʜʘʭ. 

 

 

                                                           
6 ʈʝʛʣʘʤʝʥʪ (ɭʉ) ˉ 1907/2006 ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʚʽʜ 18 ʛʨʫʜʥʷ 2006 ʨ. ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ, ʦʮʽʥʢʫ, ʘʚʪʦʨʠʟʘʮʽʶ ʪʘ ʦʙʤʝʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ (REACH), ʷʢʠʤ ʟʘʩʥʦʚʫʻʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʝ ʭʽʤʽʯʥʝ ʘʛʝʥʪʩʪʚʦ, ʚʥʦʩʷʪʴʩʷ ʟʤʽʥʠ ʜʦ ɼʠʨʝʢʪʠʚʠ 1999/45/ɭʉ ʪʘ ʘʥʫʣʶʻʪʴʩʷ 

ʈʝʛʣʘʤʝʥʪ ʈʘʜʠ (ɭɽʉ) ˉ793/93 ʪʘ ʈʝʛʣʘʤʝʥʪ ʂʦʤʽʩʽʾ (ɭʉ) ˉ 1488/94, ʘ ʪʘʢʦʞ ɼʠʨʝʢʪʠʚʘ ʈʘʜʠ 76/769/ɭɽʉ ʪʘ ɼʠʨʝʢʪʠʚʠ ʂʦʤʽʩʽʾ 91/155/ɭɽʉ, 
93/67/ɭɽʉ, 93/105/ɭʉ ʪʘ 2000/21/ɭʉ. ʆʬʽʮʽʡʥʠʡ ʚʽʩʥʠʢ ɭʉ OJ L 396, 30.12.2006 ʨ., ʩʪʦʨ. 1ï850. 
7 ɼʠʨʝʢʪʠʚʘ ʂʦʤʽʩʽʾ (ɭʉ) 2017/2096 ʚʽʜ 15 ʣʠʩʪʦʧʘʜʘ 2017 ʨ., ʱʦ ʚʥʦʩʠʪʴ ʟʤʽʥʠ ʜʦ ɼʦʜʘʪʢʘ II ʜʦ ɼʠʨʝʢʪʠʚʠ 2000/53/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ 

ʈʘʜʠ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʽʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

https://echa.europa.eu/
http://ec.europa.eu/environment/chemicals/reach/reach_en.htm
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1.2.6 ˱ͤ΄͜ ͊͋ͪͯ͒ͤ͘Ό͍͊͡Έͤ͜ ͔ͪ;͍͙͙ͦͤ 

 

ɹʽʦʮʠʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʠʚʘʣʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʨʦʟʯʠʥʽʚ ʜʣʷ ʚʦʜʥʦʛʦ ʟʥʝʞʠʨʝʥʥʷ ʪʘ ʧʦʢʨʠʪʪʷ 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʤʦʢʨʠʭ ʩʢʨʫʙʝʨʽʚ ʜʣʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ. 

 

ʋ ʧʦʢʨʠʪʪʽ ʢʦʨʘʙʣʽʚ ʚʠʜʘʣʝʥʥʷ ʩʪʘʨʦʛʦ ʡ ʥʘʥʝʩʝʥʥʷ ʥʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʧʨʦʪʠ ʦʙʨʦʩʪʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ TBTO (ʦʢʩʠʜ ʦʣʦʚʘ ʪʨʠʙʫʪʠʣʦʚʦʛʦ) ʪʘ ʽʥʰʽ ʙʽʦʮʠʜʠ. ʅʦʚʽ ʪʠʧʠ ʧʦʢʨʠʪʪʽʚ ʧʨʦʪʠ 

ʦʙʨʦʩʪʘʥʥʷ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ɯʄʆ (ʜʠʚ. ɻʣʘʚʫ 4). 

 

ɸʤʽʘʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʪʘʙʽʣʽʟʘʪʦʨ ʫ ʜʝʷʢʠʭ ʨʦʟʯʠʥʘʭ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ/ 

 

 

1.2.7 ˩͔͎ͤͪ͜Ύ 

 

ʋʩʽ ʩʝʢʪʦʨʠ ʻ ʟʥʘʯʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʝʥʝʨʛʽʾ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʜʽʷʣʴʥʦʩʪʽ: ʫ ʧʨʦʮʝʩʘʭ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ, ʫ ʩʫʧʫʪʥʽʭ ʚʠʜʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚ ʦʙʣʘʜʥʘʥʥʽ ʜʣʷ ʙʦʨʦʪʴʙʠ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʧʦʚʽʪʨʷ, ʟʘʙʨʫʜʥʝʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘʤʠ, ʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʜʦʧʦʤʽʞʥʝ ʧʘʣʠʚʦ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʃʆʉ ʫ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ɹʘʣʘʥʩ ʤʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʪʘ ʟʥʠʞʝʥʥʷʤ ʚʠʢʠʜʽʚ ʃʆʉ, ʘ ʪʘʢʦʞ, ʷʢʱʦ 

ʤʦʞʣʠʚʦ, ʨʝʛʝʥʝʨʘʮʽʻʶ ʝʥʝʨʛʽʾ, ʤʘʻ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʠʡ.. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʢʦʤʧʣʝʢʩʥʽ ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʤʠ ʚʠʢʠʜʘʤʠ ʪʘ ʧʣʘʥʦʚʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ 

ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ ʃʆʉ ʙʽʣʴʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ, ʥʽʞ ʨʽʰʝʥʥʷ, ʟʘʩʥʦʚʘʥʽ ʣʠʰʝ ʥʘ ʦʯʠʱʝʥʥʽ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ. 

 

 

1.2.8 ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͍͙͙ͫͪͦͤ 

 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʟʘʛʘʣʦʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɺʠʢʠʜʠ ʨʦʟʯʠʥʥʠʢʽʚ 

ʤʦʞʥʘ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʥʝʩʝʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʧʦʢʨʠʪʪʷ ʟ ʚʠʩʦʢʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʪʘ ʨʦʟʯʠʥʥʠʢʘ. 

 

 

1.2.9 ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͙ͦ͒ 

 

ɺʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʜʣʷ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ 

ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʄʽʥʽʤʽʟʘʮʽʷ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʡ ʪʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʪʘ ʚ ɼɼ 

ʅɼʊʄ ʜʣʷ ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ. 

 

 

1.2.10 ͍͔́ͪ͒͜ ͭ͊ ͪ͒͜͟͜ ͍͒͜ͻ͙ͦ͒ 

 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʟʯʠʥʥʠʢʠ, ʚʽʜʭʦʜʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ, ʯʘʩʪʦ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʷʢ ʥʝʙʝʟʧʝʯʥʽ. ʊʘʢʦʞ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

 

 

1.2.11 ˤ͙͔͒ͤͤ͜͡Ύ ͊ͨ͊͘ͻ͍͜ 

 

ɹʘʛʘʪʦ ʧʨʦʮʝʩʽʚ, ʫ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʦʟʯʠʥʥʠʢ, ʤʘʶʪʴ ʟʘʧʘʭ/ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ. 

 



 

 

  

 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 9 

 

2 ˹ˢ˹˩˿˩˹˹̒ ˽˻˴˾ˮ́́̒ ˹ˢ ́˾ˢ˹˿˽˻˾́˹˱ ˭ˢ˿˻ˣˮ 

 

2.1 ˭͎͊͊͡Έͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͨͪͦ ͔͔ͤ͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͭͪ͊ͤͫͨͦͪͭͤ͜ ͙͊ͫͦ͋͘ 

[ 142, ACEA 2016 ] [ 146, ACEA 2018 ] [ 170, OICA 2017 ] [ 200, ACEA 2016 ] 

 

 

2.1.1 ˭͎͊͊͡Έͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ύ 

 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ (2.1) ʜʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʚʩʪʫʧ ʫ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʫ ʚʝʣʠʢʦʤʫ ʤʘʩʰʪʘʙʽ ʥʘ ʪʠʧʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ 

ʊʘʙʣʠʮʽ 2.1 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [ 146, ACEA 2018 ]. ʅʝ ʚʢʣʶʯʝʥʽ ʚ ʮʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ 

ʥʝ ʦʭʦʧʣʝʥʽ ʚ ɻʣʘʚʽ 2 ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʤʦʪʦʮʠʢʣʠ, ʧʨʠʯʝʧʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʪʘ ʙʫʜʽʚʝʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʚʦʥʠ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ɻʣʘʚʽ 3, ʷʢʱʦ ʚʦʥʠ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ɼʇɺ). 

 

 

ʊʘʙʣʠʮʷ 2.1: ʊʠʧʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

ʉʢʦʨʦʯʝʥʥʷ ʊʠʧ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 
ʂʘʪʝʛʦʨʽʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ (1) 

ʊʝʨʤʽʥʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʽʡ 

ʛʣʘʚʽ 

PC ʃʝʛʢʦʚʠʡ ʘʚʪʦʤʦʙʽʣʴ (Ò 9 ʤʽʩʮʴ) M1 PC, ʘʚʪʦʤʦʙʽʣʽ 

LCV(2) ʃʝʛʢʽ ʢʦʤʝʨʮʽʡʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ 

ʜʦ 3,5 ʪ, ʪʘʢʦʞ ʽʤʝʥʦʚʘʥʽ çʬʫʨʛʦʥʠè. 

ɼʠʚ. ʈʦʟʜʽʣ 2.2.4 ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʬʫʨʛʦʥʽʚ 

N1 ʌʫʨʛʦʥʠ 

MHCV 

(ʘʙʦ CV) 

ʂʦʤʝʨʮʽʡʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ 

ʚʝʣʠʢʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʚʘʥʪʘʞʥʦʩʪʽ 

ʧʦʥʘʜ 3,5 ʪ, ʪʘʢʦʞ ʽʤʝʥʦʚʘʥʽ 

çʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽè 

N2 ʪʘ N3 CV: ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ 

ʂɸɹ: ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ 

BC ʄʽʩʴʢʽ ʪʘ ʤʽʞʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ > 9 

ʤʽʩʮʴ 

M2 ʪʘ M3 ɸʚʪʦʙʫʩʠ 

(1) ʗʢ ʚʠʟʥʘʯʝʥʦ ʚ ɼʠʨʝʢʪʠʚʽ 2007/46/ɭʉ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻ ʦʩʥʦʚʫ ʜʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʪʘ ʾʭʥʽʭ ʧʨʠʯʝʧʽʚ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ, ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʦʢʨʝʤʠʭ ʪʝʭʥʽʯʥʠʭ ʦʜʠʥʠʮʴ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʪʘʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. 

(2) ɼʝʷʢʽ LCV (N1) ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽ ʞ ʧʨʦʮʝʩʠ ʬʘʨʙʫʚʘʥʥʷ, ʱʦ ʽ M1, ʽ 

ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠʩʷ ʨʘʟʦʤ ʽʟ ʢʫʟʦʚʘʤʠ M1 ʥʘ ʦʜʥʦʤʫ ʟʘʚʦʜʽ. 

 

 

2.1.2 ˴͜͡Έͫͭ͟͜ΈΣ ͪͦͣͪ͘͜ ͭ͊ ͪͦͨͦ͒͘͜͡ ͍ͯͫͭ͊ͤͦͦ͟ 

 

ʋ ɭʚʨʦʧʽ ʥʘʣʽʯʫʻʪʴʩʷ 221 ʟʘʚʦʜ ʟʽ ʟʙʠʨʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʟʘ ʚʠʥʷʪʢʦʤ ʽʥʰʠʭ ʦʢʨʝʤʠʭ ʟʘʚʦʜʽʚ ʽʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʚʠʛʫʥʽʚ ʘʙʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʪʨʘʥʩʤʽʩʽʾ), ʟ ʷʢʠʭ ʥʘ ʙʣʠʟʴʢʦ 103
8
 ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ 

ʧʫʥʢʪʫ 6.7 ɼʦʜʘʪʢʘ I ʜʦ ɼʇɺ (ʜʠʚ. ʊʘʙʣʠʮʶ 2.2). ʅʘ ʜʝʷʢʠʭ ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʢʨʽʤ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʚʠʢʦʥʫʶʪʴʩʷ ʡ ʽʥʰʽ ʜʽʾ ʟ ʬʘʨʙʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʬʘʨʙʫʚʘʥʥʷ ʜʚʠʛʫʥʘ, 

ʙʘʤʧʝʨʘ ʘʙʦ ʦʙʦʜʽʚ ʢʦʣʽʩ. ʎʽ ʜʽʾ ʦʧʠʩʘʥʽ ʚ ɻʣʘʚʽ 3, ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʽʥʰʽ ʤʝʪʘʣʝʚʽ ʪʘ ʧʣʘʩʪʤʘʩʦʚʽ ʧʦʚʝʨʭʥʽ. 

 

 

                                                           
8 ʎʠʬʨʘ ʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʭʽʜʥʫ ʧʦʟʠʮʽʶ ACEA (2015 ʨ.) ʪʘ ʦʥʦʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (2018 ʨ.). 
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ʊʘʙʣʠʮʷ 2.2 a) ʇʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ɭʉ (ʜʘʥʽ ʟʘ 2015 ʨ.); b) ʎʝʭʠ ʟ 

ʬʘʨʙʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʜʫ 

ʜʽʷʣʴʥʦʩʪʽ 6.7 ɼʦʜʘʪʢʫ ɯ ʜʦ ɼʇɺ ʫ ɭʉ 

 

ʂʨʘʾʥʘ 

a) ʇʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ 

ɭʉ 

b) ʎʝʭʠ ʟ ʬʘʨʙʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ 6.7 

ɼʦʜʘʪʢʫ ɯ ʜʦ ɼʇɺ 

PC LCV MHCV BC ʋʩʴʦʛʦ PC ʌʫʨʛʦʥʠ ɺʘʥʪʘʞʥʽ 

ʘʚʪʦʤʦʙʽʣʽ 

ʂʘʙʽʥʠ 
ʚʘʥʪʘʞʥʠʭ 
ʘʚʪʦʤʦʙʽʣʽʚ 

ɸʚʪʦʙʫʩʠ ʋʩʴʦʛʦ 

ʅʽʤʝʯʯʠʥʘ 24 5 4 2 41 21 2 3 2 2 30 

ʌʨʘʥʮʽʷ 12 7 7 3 33 9 3 - 1 - 13 

ʉʧʦʣʫʯʝʥʝ 
ʂʦʨʦʣʽʚʩʪʚʦ 
 
 

19 1 2 4 33 8 1 1 - - 10 

ɯʪʘʣʽʷ 10 5 3 1 23 4 2 - 1 - 7 

ɯʩʧʘʥʽʷ 9 5 2 1 14 9 1 1 3 1 15 

ʐʚʝʮʽʷ 3 - 2 2 9 1 - - 2 - 3 

ɹʝʣʴʛʽʷ 3 - 4 2 8 2 - - 1 - 3 

ʏʝʩʴʢʘ 
ʈʝʩʧʫʙʣʽʢʘ 

4 - 1 2 8 4 - - - 1 5 

ɯʥʰʽ ʢʨʘʾʥʠ-
ʯʣʝʥʠ 

20 4 11 9 52 12 1 2 2  17 

ɭʚʨʦʧʝʡʩʴʢʠʡ 

ʉʦʶʟ 
104 27 36 26 221 70 10 7 12 4 103 

ɼʞʝʨʝʣʘ: a) [ 171, ACEA 2016 ], b) [ 212, TWG 2018 ] ʦʥʦʚʣʝʥʽ ʜʘʥʽ ʟ ACEA. 

 

 

2.1.3 ˥͔͎ͦͪ͊ͺ͜;͙͚ͤ ͪͦͨͦ͒͘͜͡ 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʢʨʘʾʥʘʭ-ʯʣʝʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ɭʉ) ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʧôʷʪʠ ʢʨʘʾʥʘʭ, 

ʷʢʽ ʨʘʟʦʤ ʩʪʘʥʦʚʣʷʪʴ 75% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

 

ʊʘʙʣʠʮʷ 2.3: ɺʠʨʦʙʥʠʮʪʚʦ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ɭʉ ʫ 2014 ʨ. (ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ/ʨʽʢ) 

 

ʂʨʘʾʥʘ PC LCV  MHCV  BC ʋʩʴʦʛʦ ʏʘʩʪʢʘ 

ʅʽʤʝʯʯʠʥʘ 5 604 026 174 966 121 755 6 801 5 907 548 34% 

ɯʩʧʘʥʽʷ 1 898 342 477 097 27 539 1 095 2 404 073 14% 

ʌʨʘʥʮʽʷ 1 499 464 274 915 43 396 3 689 1 821 464 11% 

ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ 
 
 

1 528 148 55 294 12 610 2 827 1 598 879 9% 

ʏʝʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ 1 128 473 0 821 3 893 1 133 187 7% 

ɯʥʰʽ ʢʨʘʾʥʠ-ʯʣʝʥʠ 3 721 088 424 922 126 170 17 499 4 289 679 25% 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ 15 379 541 1 407 194 332 291 35 804 17 154 830 100% 

ʇʨʠʤʽʪʢʘ: ɼʘʥʽ ʱʦʜʦ ʢʦʤʝʨʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʽʜʩʫʪʥʽʭ ʜʘʥʠʭ ʫ ʩʪʘʪʠʩʪʠʮʽ 
ʄʽʞʥʘʨʦʜʥʦʾ ʘʩʦʮʽʘʮʽʾ ʚʠʨʦʙʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ (OICA (Organisation Internationale des Constructeurs dôAutomobiles)). 
ɼʞʝʨʝʣʦ: [ 170, OICA 2017 ] 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 11 

 

2.1.4 ˩ͦͤͦͣ͟͜;͔ͤ ͤ͊͘;͔ͤͤΎ  

ɸʚʪʦʤʦʙʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ ʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ɭʚʨʦʧʽ ʪʘ ʤʘʻ ʤʽʞʥʘʨʦʜʥʝ ʟʥʘʯʝʥʥʷ. 

ɺʦʥʘ ʨʦʙʠʪʴ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʝʢʦʥʦʤʽʢʫ ɭʉ ʽʟ ʧʦʛʣʷʜʫ ɺɺʇ ʪʘ ʪʦʨʛʦʚʝʣʴʥʦʛʦ ʙʘʣʘʥʩʫ, ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, ʧʨʦʤʠʩʣʦʚʠʭ 

ʅɼɼʂʈ ʪʘ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. 

 

 

ɺɺʇ ʪʘ ʪʦʨʛʦʚʝʣʴʥʠʡ ʙʘʣʘʥʩ 

 

 

ʈʠʩʫʥʦʢ 2.1: ɽʢʦʥʦʤʽʯʥʽ ʜʘʥʽ ʻʚʨʦʧʝʡʩʴʢʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
 

 

 

ʈʠʩʫʥʦʢ 2.2: ʊʦʨʛʦʚʝʣʴʥʠʡ ʙʘʣʘʥʩ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɭʉ  
 

 

ʇʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ  
ʄʘʡʞʝ 11% ʟʘʡʥʷʪʠʭ ʚ ʦʙʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɭʉ ʧʨʠʧʘʜʘʻ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʩʝʢʪʦʨ: 2,5 ʤʽʣʴʡʦʥʘ ʣʶʜʝʡ ʟʘʡʥʷʪʽ ʚ 

ʧʨʷʤʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ 0,9 ʤʽʣʴʡʦʥʘ ʟʘʡʥʷʪʽ ʚ ʥʝʧʨʷʤʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ [ 146, ACEA 2018 ] 

 

ɯʥʚʝʩʪʠʮʽʾ ʚ ʅɼɼʂʈ  
ɭʉ ʻ ʥʘʡʙʽʣʴʰʠʤ ʫ ʩʚʽʪʽ ʽʥʚʝʩʪʦʨʦʤ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽ ʅɼɼʂʈ, ʘ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʩʝʢʪʦʨ ʻ ʥʘʡʙʽʣʴʰʠʤ ʧʨʠʚʘʪʥʠʤ ʽʥʚʝʩʪʦʨʦʤ 

ɭʉ ʫ ʅɼɼʂʈ: ʫ 2016 ʨ. ʙʫʣʦ ʽʥʚʝʩʪʦʚʘʥʦ 53,8 ʤʣʨʜ ʻʚʨʦ (ʜʠʚ. ʈʠʩʫʥʦʢ 2.3) [ 146, ACEA 2018 ] 

 

 

ɭʉ-28: 
19,6 ʤʽʣʴʡʦʥʘ ʦʜʠʥʠʮʴ 

(20%) 

ɭʉ-27: 
17,5 ʤʽʣʴʡʦʥʘ ʦʜʠʥʠʮʴ 

(18%) 

ɭʉ-28: 
13,3 ʤʽʣʴʡʦʥʘ 

ʣʶʜʝʡ (6,1%) 

1,2 ʪʨʠʣʴʡʦʥʘ 
ʜʦʣʘʨʽʚ 

(6,8%) 

ɻʣʦʙʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ 

(2017 ʨ.) 

ɻʣʦʙʘʣʴʥʽ ʨʝʻʩʪʨʘʮʽʾ (2017) ʇʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʚ ɭʉ 

(2016 ʨ.) 

ɺʥʝʩʦʢ ʫ ɺɺʇ ɭʉ 

(2017 ʨ.) 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ: 
98,9 ʤʽʣʴʡʦʥʘ 
ʦʜʠʥʠʮʴ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ: 
98,9 ʤʽʣʴʡʦʥʘ 
ʦʜʠʥʠʮʴ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ: 98,9 

ʤʽʣʴʡʦʥʘ ʦʜʠʥʠʮʴ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ: 
98,9 ʤʽʣʴʡʦʥʘ 
ʦʜʠʥʠʮʴ 

ʇʨʠʤʽʪʢʘ: ɼʘʥʽ ʟʘʛʘʣʴʥʦʛʦ ɺɺʇ ɭʉ ʚʟʷʪʽ ʟʽ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ (https://data.worldbank.org/region/european-union). 

ɼʞʝʨʝʣʘ: [ 145, ACEA 2019 ] [ 146, ACEA 2018 ] 

ʄʽʣʴʷʨʜʽʚ 
ʻʚʨʦ 

ʄʽʣʴʷʨʜʽʚ 
ʻʚʨʦ 

ʄʽʣʴʷʨʜʽʚ 

ʻʚʨʦ 

2017 ʨ. ɯʤʧʦʨʪ 

2017 ʨ. ɽʢʩʧʦʨʪ ʊʦʨʛʦʚʝʣʴʥʠʡ 

ʙʘʣʘʥʩ 

ɼʞʝʨʝʣʦ: [ 146, ACEA 2018 ] 
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ʈʠʩʫʥʦʢ 2.3: ɺʠʪʨʘʪʠ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʅɼɼʂʈ ʫ ɭʉ, 2016 ʨ.  
 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʽʥʚʝʩʪʠʮʽʡ 
ɯʥʚʝʩʪʠʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʮʝʭ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 150 ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ ʜʦ 500 ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ. 

ʆʪʞʝ, ʽʥʚʝʩʪʠʮʽʡʥʽ ʮʠʢʣʠ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʆʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ï ʮʝ ʢʦʣʠ ʦʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʮʠʢʣʫ. ʗʢ 

ʧʨʘʚʠʣʦ, ʚʝʣʠʢʽ ʽʥʚʝʩʪʠʮʽʾ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʨʦʙʣʝʥʽ ʚ ʥʘʷʚʥʫ ʫʩʪʘʥʦʚʢʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʟôʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʢʘʧʽʪʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. ʎʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʥʠʢʘʶʪʴ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ (ʚʽʜ 20 ʜʦ 40 ʨʦʢʽʚ) ʘʙʦ ʫ ʚʠʧʘʜʢʫ ʨʽʟʢʦʾ ʟʤʽʥʠ ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʧʫʩʢʦʤ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɯʥʚʝʩʪʠʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʦʚʠʭ ʪʘ ʥʘʷʚʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʦʙʤʝʞʝʥʽ, ʦʩʢʽʣʴʢʠ ʢʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʽ, ʘ ROI (ʦʢʫʧʥʽʩʪʴ 

ʽʥʚʝʩʪʠʮʽʡ) ʥʠʟʴʢʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʨʠʚʘʣʠʡ ʯʘʩ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ. ɯʥʚʝʩʪʠʮʽʾ ʟʘʟʚʠʯʘʡ ʟʥʝʮʽʥʶʶʪʴʩʷ ʟʘ 20 

ʨʦʢʽʚ. 

 

ɺʠʪʨʘʪʠ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʧʨʦʻʢʪ ʚʝʣʠʢʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʦʙôʻʢʪʘ (ʥʦʚʠʡ ʦʙôʻʢʪ, ʧʦʚôʷʟʘʥʽ ʟ 

ʨʦʟʤʽʱʝʥʥʷʤ ʦʙʤʝʞʝʥʥʷ, ʩʪʘʨʠʡ ʦʙôʻʢʪ), ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʜʦʩʪʫʧʥʦʩʪʽ ʝʥʝʨʛʦʥʦʩʽʾʚ ʪʘ ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ. ʗʢ 

ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʥʘ ʜʝʤʦʥʪʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʚ ʥʘʷʚʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʘʤʽʥʘ ʢʘʤʝʨ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ 

ʨʦʟʧʠʣʝʥʥʷʤ/ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʨʦʟʰʠʨʝʥʥʷ ʥʘʷʚʥʠʭ ʣʽʥʽʡ ʜʦʜʘʪʢʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘʤʠ 

ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ) ʻ ʥʘ 20ï40% ʜʦʨʦʞʯʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʻʢʪʘʤʠ ʥʘ ʥʦʚʠʭ ʦʙôʻʢʪʘʭ. 

 

ʅʘ ʥʘʷʚʥʠʭ ʦʙôʻʢʪʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʧʨʦʩʪʦʾʚ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʦʩʢʽʣʴʢʠ ʜʫʞʝ ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʙʫʜʽʚʣʽ ʥʦʚʦʛʦ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ (ʥʘʧʨʠʢʣʘʜ, ʚʝʥʪʠʣʷʮʽʷ ʙʫʜʽʚʣʽ, ʤʽʮʥʠʡ 

ʬʫʥʜʘʤʝʥʪ, ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʧʽʜ ʬʝʨʤʦʶ) ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʜʦ ʬʘʢʪʠʯʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 

 

ʏʘʩʪʢʠ ʅɼɼʂʈ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʩʝʢʪʦʨʘʭ ɭʉ 

ɼʞʝʨʝʣʦ: [ 146, ACEA 2018 ] 

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʝʜʠʯʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ 

ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ 

ɹʘʥʢʠ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
ʢʦʤʧôʶʪʝʨʽʚ 

ɸʝʨʦʢʦʩʤʽʯʥʘ ʪʘ 
ʦʙʦʨʦʥʘ 
ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʇʨʦʤʠʩʣʦʚʘ 
ʽʥʞʝʥʝʨʽʷ 

ɽʣʝʢʪʨʦʥʥʝ ʪʘ 
ʝʣʝʢʪʨʠʯʥʝ 
ʦʙʣʘʜʥʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʯʥʝ 
ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ 

ɼɾɽʈɽʃʆ: ʊɸɹʃʀʎʗ ɯʅɺɽʉʊʀʎɯʁ ʋ ʇʈʆʄʀʉʃʆɺɯ ʅɼɼʂʈ ɭʉ ɿɸ 2017 ʈ., ɭɺʈʆʇɽʁʉʔʂɸ ʂʆʄɯʉɯʗ 

% ʏɸʉʊʂʀ/ 2016 ʨ. 

ɸʚʪʦʤʦʙʽʣʽ ʪʘ ʜʝʪʘʣʽ 

ʌʘʨʤʘʮʝʚʪʠʯʥʽ 
ʧʨʝʧʘʨʘʪʠ ʪʘ 
ʙʽʦʪʝʭʥʦʣʦʛʽʷ 

ɯʥʰʽ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 13 

 

2.1.5 ˻͍ͫͤͦͤ͜ ͔͎ͦͦ͟͜͡;ͤ͜ ͔͙ͨͪͦ͋ͣ͡ 

2.1.5.1 ˿͙͍ͨͦ͗͊ͤͤΎ ͍͙ͦ͒ 

 

ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʩʪʨʘʪʝʛʽʾ ʟʽ ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ (ʚʢʣʶʯʥʦ ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ ʪʘ ʨʝʮʠʨʢʫʣʷʮʽʻʶ) ʜʘʣʠ ʟʤʦʛʫ ʩʢʦʨʦʪʠʪʠ 

ʟʘʛʘʣʴʥʝ 
9
ʩʝʨʝʜʥʻ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʥʘ ʘʚʪʦʤʦʙʽʣʴ ʥʘ 30,8% ʫ ʧʝʨʽʦʜ ʟ 2008 ʜʦ 2017 ʨʦʢʫ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʾ ʨʝʮʠʨʢʫʣʷʮʽʾ. 

 

 

ʈʠʩʫʥʦʢ 2.4: ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɭʉ  
 

ʇʝʨʝʜ ʬʘʨʙʫʚʘʥʥʷʤ ʥʝʧʦʬʘʨʙʦʚʘʥʽ
10

 ʢʫʟʦʚʠ ʪʘ ʢʦʤʧʦʥʝʥʪʠ ʢʫʟʦʚʘ ʦʯʠʱʘʶʪʴʩʷ ʚʦʜʥʦ-ʣʫʞʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʤʠʡʥʠʭ 

ʟʘʩʦʙʽʚ. ʇʦʪʽʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʬʦʩʬʘʪʽʚ ʮʠʥʢʫ, ʤʘʥʛʘʥʫ ʡ ʥʽʢʝʣʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʧʽʜʧʦʚʝʨʭʥʝʚʦʾ ʢʦʨʦʟʽʾ, ʪʘʢ ʽ ʥʘʣʝʞʥʦʛʦ ʟʯʝʧʣʝʥʥʷ ʬʘʨʙʠ.  

 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʤʽʩʪ ʮʠʥʢʫ ʪʘ ʥʽʢʝʣʶ, ʘ ʪʘʢʦʞ ʬʦʩʬʘʪʽʚ ʪʘ ʬʪʦʨʠʜʽʚ ʚ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ ʧʨʦʮʝʩʘʭ ʧʝʨʝʚʠʱʫʻ 

ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ E-PRTR
11
. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤʠ ʦʙʩʷʛʘʤʠ ʧʦʪʦʢʫ (ʙʣʠʟʴʢʦ 200 

000 ʤ
3
 ʥʘ ʨʽʢ), ʧʦʤʥʦʞʝʥʠʤʠ ʥʘ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʟʘʟʚʠʯʘʡ ʟʥʘʯʥʦ ʥʠʞʯʝ ʟʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ 

ʚʠʢʠʜʽʚ).  

 

2.1.5.2 ˿͙͍ͨͦ͗͊ͤͤΎ ͔͔͎ͤͪ͜͝  

 

ʉʢʣʘʜʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʟʥʘʯʥʦ ʟʨʦʩʣʘ, ʱʦ ʚʧʣʠʥʫʣʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʇʨʦʪʝ ʟʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʩʢʦʨʦʪʠʣʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥ ʘʚʪʦʤʦʙʽʣʴ ʥʘ 15,7%. ɿ ʥʠʭ ʥʘ ʬʘʨʙʫʚʘʣʴʥʽ ʮʝʭʠ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 30% (ʟʘ ʜʘʥʠʤʠ 

2012 ʨʦʢʫ). ʂʦʣʠʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʥʠʞʝʥʥʷʤ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ 

ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ, ʘ ʪʘʢʦʞ ʤʽʥʣʠʚʽʩʪʶ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʫ ʜʝʷʢʽ ʨʦʢʠ (ʜʠʚ. ʈʠʩʫʥʦʢ 2.5). 

 

 

                                                           
9 ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʥʘʣʝʞʠʪʴ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʢʣʶʯʥʦ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʢʫʟʦʚʽʚ, ʘ ʪʘʢʦʞ ʜʽʷʣʴʥʦʩʪʽ ʟ 
ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʢʫʟʦʚʽʚ ʫ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ. 
10 çʅʝʧʦʬʘʨʙʦʚʘʥʠʡè ʦʟʥʘʯʘʻ ʛʦʣʠʡ ʤʝʪʘʣʝʚʠʡ ʢʫʟʦʚ. 
11 ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʢʠʜʘʥʥʷ ʫ ʚʦʜʦʡʤʠʱʘ ʘʙʦ ʧʝʨʝʜʘʯʽ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʈʝʛʣʘʤʝʥʪʽ (ɭʉ) ˉ 166/2006 ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 
ʨʝʻʩʪʨʫ ʚʠʢʠʜʽʚ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɼʠʨʝʢʪʠʚ ʈʘʜʠ 91/689/ɭɽʉ ʪʘ 96/61/ɭʉ. 

ɺʦʜʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ 
(ʤʽʣʴʡʦʥʽʚ ʤ

3
/ʨʽʢ) 

ʊʝʥʜʝʥʮʽʷ 
ʚʠʨʦʙʥʠʮʪʚʘ 
ʘʚʪʦʤʦʙʽʣʽʚ 

ɺʦʜʘ ʥʘ ʦʜʠʥʠʮʶ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ 
(ʤ

3
/ʘʚʪʦʤʦʙʽʣʴ) 

ɼɾɽʈɽʃʆ: ʏʃɽʅʀ ɸʉʆʎɯɸʎɯɰ ɭɺʈʆʇɽʁʉʔʂʀʍ ɺʀʈʆɹʅʀʂɯɺ ɸɺʊʆʄʆɹɯʃɯɺ (ACEA ï ASSOCIATION DES CONSTRACTEURS EUROPEENS DES AUTOMOBILES) 

ɼʞʝʨʝʣʦ: [ 146, ACEA 2018 ] 
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14 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 

ʈʠʩʫʥʦʢ 2.5: ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɭʉ  

 

2.1.5.3 ˤ͙͙͙͒͟ ˶˻˿ ͯ ͍ͨͦͭͪ͜Ύ  

 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʧʦʚôʷʟʘʥʦʶ ʟ ʥʘʥʝʩʝʥʥʷʤ ʧʦʢʨʠʪʪʽʚ ʥʘ ʥʦʚʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʻ ʚʠʢʠʜ 

ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʃʆʉ, ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ. ʅʘ ʈʠʩʫʥʢʫ 2.6 ʧʦʢʘʟʘʥʘ ʝʚʦʣʶʮʽʷ ʚʠʢʠʜʽʚ ʃʆʉ ʫ ʥʘ ʦʜʠʥ 

ʚʠʨʦʙʣʝʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʪʘ ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʚʩʽʭ ʚʠʨʦʙʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʨʘʟʦʤ. ɿʘʚʜʷʢʠ ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʪʘʢʠʤ ʷʢ 

ʟʘʤʽʥʘ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʾʭʥʽʤʠ ʝʢʚʽʚʘʣʝʥʪʘʤʠ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʽʚ ʘʙʦ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʘʙʦ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʶ ʜʦʜʘʪʢʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ 

ʛʘʟʽʚ, ʚʠʨʦʙʥʠʢʠ ʩʢʦʨʦʪʠʣʠ ʚʠʢʠʜʠ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ ʥʘ 21% ʥʘ ʦʜʠʥ ʘʚʪʦʤʦʙʽʣʴ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ. ʁʤʦʚʽʨʥʦ, ʥʘ ʮʝ 

ʚʧʣʠʥʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʚʠʢʠʜʠ ʨʦʟʯʠʥʥʠʢʽʚ (ɼɺʈ) ʫ 1999 ʨ., ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ɼɼ ʅɼʊʄ ʜʣʷ 

ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (ʟ 2004 ʜʦ 2006 ʨ.) ʪʘ ʟʘʢʨʠʪʪʷ ʩʪʘʨʠʭ ʪʘ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʜ ʯʘʩ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ 2008 ʨ. 

 

ɼʞʝʨʝʣʦ: [ 146, ACEA 2018 ] 

ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ 

ɼɾɽʈɽʃʆ: ʏʃɽʅʀ ɸʉʆʎɯɸʎɯɰ ɭɺʈʆʇɽʁʉʔʂʀʍ ɺʀʈʆɹʅʀʂɯɺ ɸɺʊʆʄʆɹɯʃɯɺ (ACEA ï ASSOCIATION DES CONSTRACTEURS EUROPEENS DES AUTOMOBILES) 

ȭɆɉɆɑɢɓɆ ɐɫɑɢɐɫɗɘɢ ɋɓɋɖɉɫɬ 

(ɒɫɑɢɏɔɓɫɈ ȲȨɘ-ɉɔɊ/ɖɫɐ) 
ȸɋɓɊɋɓɜɫɥ 

ɈɎɖɔɇɓɎɜɘɈɆ 
ɆɈɘɔɒɔɇɫɑɫɈ 

ȫɓɋɖɉɫɥ ɓɆ ɔɊɎɓɎɜɤ ɈɎɖɔɇɑɋɓɔɬ ɕɖɔɊəɐɜɫɬ 
(ȲȨɘ-ɉɔɊ/ɆɈɘɔɒɔɇɫɑɢ) 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 15 

 

 

ʈʠʩʫʥʦʢ 2.6: ɺʠʢʠʜʠ ʃʆʉ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɭʉ  
 

2.1.5.4 ˱ͤ΄͜ ͍͙͙͙͒͟ ͍ ͍ͨͦͭͪ͜Ύ 

 

ʇʦʪʦʢʠ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʦʯʠʱʘʶʪʴʩʷ ʚʽʜ ʯʘʩʪʦʢ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ, ʘ NOX ʽ CO ʚʠʢʠʜʘʶʪʴʩʷ ʷʢ ʧʨʦʜʫʢʪʠ 

ʟʛʦʨʷʥʥʷ ʫ ʪʝʨʤʽʯʥʦʤʫ ʦʯʠʱʝʥʥʽ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ (ʜʠʚ. ʊʘʙʣʠʮʶ 2.4). 

 

ʊʘʙʣʠʮʷ 2.4: ɿʘʙʨʫʜʥʶʚʘʯʽ ʧʦʚʽʪʨʷ, ʢʨʽʤ ʃʆʉ, ʟ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʜʘʥʠʤʠ ɭʄɽʇ (EMEP) ɭʉ-28 

 

ɿʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ 

ʇʠʪʦʤʽ ʚʠʢʠʜʠ ʚʽʜ ʮʝʭʽʚ 

ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ 

[ʢʛ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ] 

ɿʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʟ 

ʫʩʽʭ ʬʘʨʙʫʚʘʣʴʥʠʭ 

ʮʝʭʽʚ 

[ʄʛ/ʨ.] 

ɼʘʥʽ ɭʄɽʇ ɭʉ-28 

[ɻʛ/ʨ.] 

ʏʘʩʪʢʘ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ 

[%]  

ʊʏ (ʧʠʣ)* 0,03 440# 1 934 0,025 

NOX ʫ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ NO2 
0,11 1 610 8 459 0,019 

CO 0,10 1 460 22 046 0,007 

* ɺʠʢʠʜʠ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʚʠʤʽʨʶʶʪʴʩʷ ʪʘ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʷʢ TPM (ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʧʠʣʫ); ʜʘʥʽ ɭʄɽʇ ʻ ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ PM10. ɿ 

ʚʠʤʽʨʶʚʘʥʴ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʦʾ ʬʘʨʙʠ ʚʽʜʦʤʦ, ʱʦ ʧʠʣ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʤʘʡʞʝ ʥʘ 100% ʩʢʣʘʜʘʻʪʴʩʷ ʟ PM10 

# ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʨʦʟʨʘʭʫʥʦʢ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʮʽʥʢʘʭ ʧʦʬʘʨʙʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, ʪʦʚʱʠʥʠ ʰʘʨʫ ʧʦʢʨʠʪʪʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʝʨʝʥʝʩʝʥʥʷ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʱʦ ʜʦʨʽʚʥʶʻ 90%, ʜʘʻ ʱʦʨʽʯʥʽ ʚʠʢʠʜʠ ʚ ʨʦʟʤʽʨʽ 1 

300 ʤʛ/ʨʽʢ ʯʘʩʪʦʢ ʬʘʨʙʠ. ʅʘʚʽʪʴ ʽʟ ʪʘʢʠʤʠ ʮʠʬʨʘʤʠ ʚʥʝʩʦʢ ʚʠʢʠʜʽʚ ʬʘʨʙʦʚʠʭ ʮʝʭʽʚ ʫ ʜʘʥʽ ɭʄɽʇ ɭʉ-28 ʟʥʘʯʥʦ ʥʠʞʯʝ 0,1%. 

ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] ʩʪʦʨ. 109 

 

ɺʠʢʠʜʠ ʃʆʉ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ 

ɼʞʝʨʝʣʦ: [ 146, ACEA 2018 ] 

ɼɾɽʈɽʃʆ: ʏʃɽʅʀ ɸʉʆʎɯɸʎɯɰ ɭɺʈʆʇɽʁʉʔʂʀʍ ɺʀʈʆɹʅʀʂɯɺ ɸɺʊʆʄʆɹɯʃɯɺ (ACEA ï ASSOCIATION DES CONSTRACTEURS EUROPEENS DES AUTOMOBILES) 

ȭɆɉɆɑɢɓɆ ɐɫɑɢɐɫɗɘɢ ɈɎɐɎɊɫɈ ȱȴȷ 

(ɘɎɗɥɝ ɘɔɓɓ) 
ȸɋɓɊɋɓɜɫɥ 
ɈɎɖɔɇɓɎɜɘɈɆ 

ɆɈɘɔɒɔɇɫɑɫɈ 

ȨɎɐɎɊɎ ȱȴȷ ɓɆ ɔɊɎɓɎɜɤ 
ɈɎɖɔɇɑɋɓɔɬ ɕɖɔɊəɐɜɫɬ 

(ɐɉ/ɆɈɘɔɒɔɇɫɑɢ) 



ɻʣʘʚʘ 2 

 

16 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.1.5.5 ͍͔̂ͭͦͪͤͤΎ ͍͒͜ͻ͍ͦ͒͜ 

 

ʅʘ ʈʠʩʫʥʢʫ 2.7 ʧʦʢʘʟʘʥʦ ʪʝʥʜʝʥʮʽʶ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʜʣʷ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʤʦʙʽʣʽʚ (ʧʨʠʤʽʪʢʘ: ʢʦʥʢʨʝʪʥʽ 

ʜʘʥʽ ʱʦʜʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ ʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘʜʘʥʽ ʚ ʈʦʟʜʽʣʽ 2.3.2.6). ɺʽʜʭʦʜʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʟʘ 10 ʨʦʢʽʚ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 13,6%. ʂʦʣʠʚʘʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʷʢ ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʚʠʨʘʞʝʥʥʽ, ʪʘʢ ʽ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʠʥʠʢʥʝʥʥʷʤ ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʽʚ, 

ʪʘʢʠʭ ʷʢ ʩʧʘʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʜ ʯʘʩ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ.  

 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʜʘʥʽ, ʥʘʜʘʥʽ ʥʘ ʈʠʩʫʥʢʫ ʥʠʞʯʝ, ʩʪʦʩʫʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʚʩʴʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʥʝ ʣʠʰʝ ʫ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ. 

 

 

ʈʠʩʫʥʦʢ 2.7: ʋʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʙʨʫʭʪʫ ʪʘ ʚʽʜʭʦʜʽʚ 

ʚʽʜ ʜʝʤʦʥʪʫʚʘʥʥʷ) 

 

ɺʽʜʭʦʜʠ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ* 

ɼʞʝʨʝʣʦ: [ 146, ACEA 2018 ] 

ɼɾɽʈɽʃʆ: ʏʃɽʅʀ ɸʉʆʎɯɸʎɯɰ ɭɺʈʆʇɽʁʉʔʂʀʍ ɺʀʈʆɹʅʀʂɯɺ ɸɺʊʆʄʆɹɯʃɯɺ 

(ACEA ï ASSOCIATION DES CONSTRACTEURS EUROPEENS DES AUTOMOBILES) 
* ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʤʝʪʘʣʦʙʨʫʭʪʫ ʪʘ ʚʽʜʭʦʜʽʚ ʚʽʜ ʜʝʤʦʥʪʫʚʘʥʥʷ 

ȭɆɉɆɑɢɓɎɏ ɔɇɗɥɉ ɈɫɊɛɔɊɫɈ 

(ɒɫɑɢɏɔɓɫɈ ɘ/ɖɫɐ) 
ȸɋɓɊɋɓɜɫɥ 

ɈɎɖɔɇɓɎɜɘɈɆ 
ɆɈɘɔɒɔɇɫɑɫɈ 

ȨɫɊɛɔɊɎ ɓɆ ɔɊɎɓɎɜɤ ɈɎɖɔɇɑɋɓɔɬ ɕɖɔɊəɐɜɫɬ (ɐɉ/ɆɈɘɔɒɔɇɫɑɢ) 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 17 

 

2.2 ˽͙ͪ͊͒ͤ͟͜͡ ͨͪͦͼ͔͙ͫ ͭ͊ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ ͔͔ͤ͊ͤͫͤͤ͜ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͭͪ͊ͤͫͨͦͪͭͤ͜ ͙͊ͫͦ͋͘ 

 

[ 142, ACEA 2016 ] [ 169, VDI 2013 ] [ 201, ACEA 2016 ] 

 

2.2.1 ˭͎͊͊͡Έͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜Ύ 

 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʢʦʨʦʪʢʦ ʦʧʠʩʫʻʪʴʩʷ ʧʦʪʦʯʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʽʟ 

ʩʝʨʽʡʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʬʫʨʛʦʥʽʚ, ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʰʘʩʽ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ), ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʙʫʩʽʚ. ʋ ʥʴʦʤʫ ʪʘʢʦʞ ʚʢʘʟʘʥʽ ʦʩʥʦʚʥʽ ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ. 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʝʨʝʚʘʞʥʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ, ʦʩʢʽʣʴʢʠ ʾʭʥʻ ʧʦʢʨʠʪʪʷ ʦʭʦʧʣʶʻ ʚʝʩʴ ʩʧʝʢʪʨ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʮʝʩʠ ʬʘʨʙʫʚʘʥʥʷ ʬʫʨʛʦʥʽʚ, ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʭʦʞʽ ʟ 

ʬʘʨʙʫʚʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʘʥʘʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ, ʘʣʝ ʚʦʥʠ ʪʘʢʦʞ ʤʘʶʪʴ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ, 

ʥʘʧʨʠʢʣʘʜ, ʘʛʨʝʛʘʪʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʢʘʙʽʥʠ ʡ ʰʘʩʽ) ʬʘʨʙʫʶʪʴʩʷ ʦʢʨʝʤʦ. ʄʦʞʣʠʚʽ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʩʝʨʽʡʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʢʨʠʪʪʷ, ʧʨʦʮʝʩʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʥʘʥʝʩʝʥʥʷ ʪʘ 

ʩʪʨʫʢʪʫʨ ʰʘʨʽʚ. ʍʦʯʘ ʦʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘʢ ʩʘʤʦ ʚʘʞʣʠʚʽ, ʷʢ ʽ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʚʘʞʣʠʚʽʰʠʡ 

ʜʣʷ ʬʫʨʛʦʥʽʚ ʪʘ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʥʽʞ ʜʣʷ ʽʥʰʠʭ ʩʝʢʪʦʨʽʚ. ɺʽʜʤʽʥʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʦʟʤʽʨʠ 

ʢʫʟʦʚʘ, ʤʝʥʰʽ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʽʟʥʝ ʢʽʥʮʝʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ, ʦʪʞʝ, ʨʽʟʥʫ ʷʢʽʩʪʴ ʪʘ ʽʥʰʽ ʢʨʠʪʝʨʽʾ ʟʘʤʦʚʥʠʢʘ. ʎʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʷʩʥʶʶʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʘʭ ʜʣʷ ʬʫʨʛʦʥʽʚ (ʈʦʟʜʽʣ 2.2.4), ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʈʦʟʜʽʣ 2.2.5), ʢʘʙʽʥ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʈʦʟʜʽʣ 2.2.6) ʪʘ ʘʚʪʦʙʫʩʽʚ (ʈʦʟʜʽʣ 2.2.7). 

 

2.2.2 ˻͎͡Ύ͒ ͍͔͙ͤͫͭ͜ͼ͚͜Σ ͨͪͦΊ͍ͭͯ͊ͤͤ͟Ύ ͭ͊ ͔ͫͨͯ͊ͭ͊͟͡ͼ͜͝ ͺ͍͊ͪ͋ͯ͊͡Έ͎ͤͦͦ ͼ͔ͻͯ  

 

ʂʦʞʝʥ ʚʠʨʦʙʥʠʢ ʤʘʻ ʩʚʦʾ ʚʣʘʩʥʽ ʧʨʽʦʨʠʪʝʪʠ ʪʘ ʮʽʣʽ, ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʤʧʘʥʽʾ ʘʙʦ ʙʨʝʥʜʫ, ʱʦʜʦ ʨʽʟʥʠʭ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʪʘ 

ʦʯʽʢʫʚʘʥʴ ʟʘʤʦʚʥʠʢʽʚ ʱʦʜʦ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʬʫʨʛʦʥʽʚ, ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʘʙʦ ʘʚʪʦʙʫʩʽʚ. ʇʨʦʪʝ ʻ ʡ ʽʥʰʽ ʮʽʣʽ, 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʜʦʩʷʛʪʠ, ʪʘʢʽ ʷʢ ʦʯʽʢʫʚʘʥʥʷ ʘʢʮʽʦʥʝʨʽʚ ʪʘ ʶʨʠʜʠʯʥʽ ʚʠʤʦʛʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. 

 

ʋʩʽ ʮʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ çʬʽʣʦʩʦʬʽʶ ʢʦʤʧʘʥʽʾè ʱʦʜʦ ʪʦʛʦ, ʷʢ ʧʨʦʻʢʪʫʚʘʪʠ ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ, ʪʦʤʫ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʷʢ ʪʝʭʥʽʯʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʦʢ, ʪʘʢ ʽ ʦʙʨʘʥʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʪʘ ʬʘʨʙʦʚʽ ʩʠʩʪʝʤʠ. ʉʪʨʦʢʠ 

ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʚʠʪʨʘʪʠ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʘʷʚʥʠʤʠ ʪʘ ʥʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʦʧʠʩʘʥʽ ʚ ʈʦʟʜʽʣʽ 2.1.4. ɺʠʙʽʨ ʬʘʨʙʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʪʠʧʫ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʻ 

ʟʦʙʦʚôʷʟʘʥʥʷʤ ʥʘ ʩʪʨʦʢ ʚʽʜ 20 ʜʦ 40 ʨʦʢʽʚ. ʍʦʯʘ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʜʝʷʢʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʮʝ ʤʘʻ 

ʙʽʣʴʰ ʦʙʤʝʞʝʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʢʠʜʠ ʪʘ ʩʧʦʞʠʚʘʥʥʷ. 

 

ʎʝʭʠ ʟ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʘʢʽ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʪʨʴʦʭ çʩʽʤʝʡʩʪʚè (ʜʠʚ. ʈʦʟʜʽʣ 

2.2.3.8). ʈʽʰʝʥʥʷ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʢʦʥʢʨʝʪʥʝ ʩʽʤʝʡʩʪʚʦ ʥʝʟʚʦʨʦʪʥʝ ʜʦ ʧʝʨʝʙʫʜʦʚʠ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʥʝ 

ʚʩʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʥʘ ʢʦʤʙʽʥʫʚʘʪʠ, ʽ ʥʝ ʚʩʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʚʟʘʻʤʦʟʘʤʽʥʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʠʙʽʨ ʩʫʤʽʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʤʝʞʝʥʠʡ 

ʫ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʩʽʤʝʡʩʪʚʘ. 

 

ɺʠʨʦʙʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʫʩʪʘʥʦʚʢʘʤʠ ʪʘʢʦʛʦ ʨʦʟʤʽʨʫ ʻ ʚʝʣʠʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʪʘ (ʧʝʨʝʚʘʞʥʦ) 

ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʘʙʦ ʯʘʩʪʠʥʦʶ ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ. ʊʘʢʽ ʢʦʤʧʘʥʽʾ ʤʘʶʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʮʽʣʝʡ, ʚʠʢʣʘʜʝʥʠʭ ʚʠʱʝ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ 

ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʢʠʜʠ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʫʪʴ ʤʘʪʠ: 

¶ ʧʣʘʥʫʚʘʥʥʷ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʪʘ ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ; 

¶ ʦʧʝʨʘʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʚʢʣʶʯʥʦ ʽʟ ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ; 

¶ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. 

 



ɻʣʘʚʘ 2 

 

18 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʋ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʠʭ ʣʽʥʽʷʭ, ʽ ʢʦʞʝʥ ʧʽʜʧʨʦʮʝʩ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʦʢʨʝʤʽʡ ʜʽʣʴʥʠʮʽ ʣʽʥʽʾ. ʉʪʘʥʜʘʨʪʥʘ ʧʦʪʫʞʥʽʩʪʴ ʣʽʥʽʾ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 30 ʜʦ 60 ʦʜʠʥʠʮʴ ʥʘ ʛʦʜʠʥʫ. ɿʘʟʚʠʯʘʡ 

ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ ʥʘ ʜʝʥʴ (ʦʜʥʘ, ʜʚʽ, ʪʨʠ) ʚʘʨʽʶʻʪʴʩʷ, ʱʦʙ ʧʨʠʚʝʩʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ 

ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ, ʘ ʥʝ ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʣʽʥʽʾ. ʗʢʱʦ ʧʦʪʨʽʙʥʘ ʚʠʱʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʜʦʜʘʪʢʦʚʽ ʣʽʥʽʾ ʧʨʘʮʶʶʪʴ 

ʧʘʨʘʣʝʣʴʥʦ. 

 

ʌʘʨʙʫʚʘʣʴʥʽ ʮʝʭʠ ʻ ʚʝʣʠʢʠʤʠ ʪʘ ʢʦʤʧʣʝʢʩʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ʈʘʟʦʤ ʽʟ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ ʜʣʷ ʧʽʜʛʦʪʫʚʘʥʥʷ ʢʫʟʦʚʘ, 

ʽʥʩʧʝʢʮʽʡʥʠʤʠ ʜʽʣʴʥʠʮʷʤʠ, ʤʽʩʮʷʤʠ ʟʙʝʨʽʛʘʥʥʷ ʢʫʟʦʚʘ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʚʝʥʪʠʣʷʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʩʢʨʫʙʝʨʘʤʠ ʜʣʷ 

ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ, ʩʠʩʪʝʤʘʤʠ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ, ʩʣʫʞʙʦʚʠʤʠ ʟʦʥʘʤʠ ʪʘ ʤʘʡʜʘʥʯʠʢʘʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʫʩʪʘʥʦʚʢʘ ʟ ʦʜʥʽʻʶ ʣʽʥʽʻʶ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 30 ʦʜʠʥʠʮʴ ʥʘ ʛʦʜʠʥʫ ʟʘʡʤʘʻ ʢʽʣʴʢʘ 

ʧʦʚʝʨʭʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʚʽʜ 70 000 ʤ
2
 ʜʦ 100 000 ʤ

2
. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʜʽʣʴʥʠʮʴ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 1,5 ʢʤ. ʇʝʨʝʜʙʘʯʫʚʘʥʽ ʽʥʚʝʩʪʠʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʥʦʚʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʪʘʢʦʛʦ ʨʦʟʤʽʨʫ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 150 ʜʦ 250 

ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ (ʜʘʥʽ ʟʘ 2018 ʨʽʢ). ʏʘʩ ʦʙʨʦʙʢʠ ʢʫʟʦʚʘ ʚ ʮʝʭʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 6 ʜʦ 11 ʛʦʜʠʥ. 

 

ʆʩʥʦʚʘ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ, ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʻ ʜʫʞʝ ʚʝʣʠʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʥʝ ʤʝʥʰʝ 

ʪʨʴʦʭ ʧʦʚʝʨʭʽʚ ʽ ʜʦʚʞʠʥʫ ʢʘʙʽʥʠ ʚʽʜ 60 ʜʦ 90 ʤ ʥʘ ʧʽʜʧʨʦʮʝʩ. ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ 

ʨʦʟʧʠʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʠʡ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʙʫʜʽʚʣʽ ʧʽʜ ʬʝʨʤʦʶ ʥʝ ʤʝʥʰʝ 14 ʤ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʘʤʝʨʠ 

(ʩʢʨʫʙʝʨʘ ʜʣʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ, ʟʦʥʠ ʥʘʥʝʩʝʥʥʷ ʽʟ ʟʦʥʦʶ ʩʣʫʞʙʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʰʘʬʠ ʡ ʧʨʦʩʪʦʨʦʤ ʽʟ ʪʠʩʢʦʤ ʚʠʱʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ). 

 

2.2.3 ˽͙ͦͪͭͭ͟Ύ ͔͎͍͙ͦ͟͡ͻ ͍͍͊ͭͦͣͦ͋͜͜͡ 

 

ʋ ʮʽʡ ʛʣʘʚʽ ʦʧʠʩʘʥʝ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʫ ʚʝʣʠʢʦʤʫ ʤʘʩʰʪʘʙʽ ʥʘ ʥʦʚʽ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ (ʢʘʪʝʛʦʨʽʷ M1, ʜʠʚ. ʈʦʟʜʽʣ 2.1.1). 

ɺʠʨʦʙʥʠʮʪʚʦ ʜʝʷʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ N1 (ʬʫʨʛʦʥʽʚ), ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʥʘ ʪʽʡ ʩʘʤʽʡ ʫʩʪʘʥʦʚʮʽ, ʤʦʞʝ ʙʫʪʠ ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʙʘʟʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

 
ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] [É Volkswagen AG, 2015; Daimler AG, 2014.] 

ʈʠʩʫʥʦʢ 2.8: ʇʨʠʢʣʘʜʠ ʢʫʟʦʚʽʚ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʽʘʧʘʟʦʥ ʚʽʜ ʚʝʣʠʢʠʭ ʜʦ ʜʫʞʝ 

ʤʘʣʝʥʴʢʠʭ ʢʫʟʦʚʽʚ ʘʚʪʦʤʦʙʽʣʽʚ 

 

2.2.3.1 ˿͙͍͙ͪͦͤ͊Σ ͍͔ͨͦͦ͒͗ͤͤΎΣ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͭ͊ ͺ͊ͪ͋ͦͣ͘͜΄͍ͯ͊͡Έ͔ͤ ͍͔͒͒ͤͤ͜͜͡Ύ  

 

ʆʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ (ʢʨʽʤ ʢʫʟʦʚʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ) ʻ ʬʘʨʙʠ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ ʧʦʢʨʠʪʪʷ, 

ʨʦʟʯʠʥʥʠʢʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚôʷʟʢʦʩʪʽ ʪʘ ʦʯʠʱʝʥʥʷ ʪʘ ʽʥʰʽ ʟʘʩʦʙʠ ʜʣʷ ʦʯʠʱʝʥʥʷ. ʄʘʪʝʨʽʘʣʠ ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ ʚ 

ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʟʦʥʘʭ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʟ ʭʽʤʽʯʥʦ ʩʪʽʡʢʦʶ ʧʽʜʣʦʛʦʶ ʪʘ/ʘʙʦ ʪʝʭʥʽʯʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʚʠʪʦʢʽʚ ʨʽʜʠʥ. ʉʢʣʘʜʩʴʢʽ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʧʽʜʛʦʪʫʚʘʥʥʷ ʬʘʨʙʠ ʚʝʥʪʠʣʶʶʪʴʩʷ 

ʪʘ ʯʘʩʪʦ ʢʦʥʜʠʮʽʦʥʫʶʪʴʩʷ ʪʘ ʦʙʣʘʜʥʘʥʽ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫʥʘʩʣʽʜʦʢ 

ʨʦʟʣʠʚʽʚ. ɺʠʪʦʢʠ ʙʫʜʫʪʴ ʚʠʷʚʣʷʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʨʘʤ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ. 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 19 

 

2.2.3.2 ˿͙͚ͭ͊ͤ͒͊ͪͭͤ ͨͪͦͼ͔ͫ ͔͔ͤ͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ  

 

ʂʫʟʦʚʠ ʘʚʪʦʤʦʙʽʣʽʚ ʽʟ ʧʦʢʨʠʪʪʷʤ ʽ, ʦʪʞʝ, ʬʘʨʙʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: 

¶ ʊʨʠʚʘʣʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʚʧʣʠʚʫ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʥʘʧʨʠʢʣʘʜ, ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ, ʢʠʩʣʦʪʥʽ ʜʦʱʽ), 

ʩʢʦʣʶʚʘʥʥʷ, ʩʦʥʮʷ, ʩʪʠʨʘʥʥʷ ʚ ʘʚʪʦʤʠʡʢʘʭ. ɻʘʨʘʥʪʽʷ ʥʘ ʢʫʟʦʚ ʟʨʦʩʣʘ ʟ 10 ʜʦ 15 ʨʦʢʽʚ. 

¶ ɯʜʝʘʣʴʥʽ ʦʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ: ʧʦʣʽʨʫʚʘʥʥʷ, ʛʣʠʙʠʥʘ ʢʦʣʴʦʨʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʘʣʘʤʫʪʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʝʬʝʢʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ ʩʪʘʣʽʩʪʴ ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʽʚ (ʪʘʢʠʭ ʷʢ ʤʝʪʘʣʽʟʦʚʘʥʝ 

ʧʦʢʨʠʪʪʷ, ʧʝʨʣʘʤʫʪʨʦʚʠʡ ʝʬʝʢʪ, ʙʘʛʘʪʦʙʘʨʚʥʽ ʧʘʥʝʣʽ ʪʦʱʦ). ʊʘʢʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ 

ʬʘʨʙʠ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ï ʚʠʢʠʜʠ ʃʆʉ ʽʟ ʟʘʚʦʜʫ. 

 

ʎʽ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʯʦʪʠʨʴʦʭ ʘʙʦ ʥʘʚʽʪʴ ʧôʷʪʠ ʰʘʨʽʚ ʬʘʨʙʠ, ʱʦ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ 

ʦʜʥʦʛʦ (ʜʠʚ. ʈʠʩʫʥʦʢ 2.9). ɺʦʥʠ ʥʘʥʦʩʷʪʴʩʷ ʚ ʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ. 

 

 

ʈʠʩʫʥʦʢ 2.9: ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʰʘʨʽʚ ʪʘ ʪʠʧʦʚʘ ʪʦʚʱʠʥʘ ʧʦʢʨʠʪʪʽʚ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 
 

ʊʠʧʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.10 ʪʘ ʦʧʠʩʘʥʠʡ ʫ ʧʦʜʘʣʴʰʠʭ ʧʘʨʘʛʨʘʬʘʭ. ʉʢʦʨʦʯʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ 

ʝʪʘʧʽʚ, ʧʦʢʘʟʘʥʠʭ ʥʘ ʈʠʩʫʥʢʫ 2.10.  

 

2.2.3.2.1 ˽͔͔ͦͨͪ͒ͤΎ ͦ͋ͪͦ͋͊͟ ͤ͊ ͍͚ͦ͒ͤ͜ ͍ͦͫͤͦ͜ ͭ͊ ͔͔͔ͭͪͦͦͫ͊͒͗ͤͤ͟͡Ύ 

 

ʅʘʩʪʫʧʥʽ ʟʘʭʦʜʠ ʟ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʦʜʠ ʪʘ ʧʨʘʮʶʶʪʴ 

ʨʘʟʦʤ ʽʟ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʥʥ ʜʣʷ ʦʙʨʦʙʢʠ ʘʙʦ ʧʨʦʤʠʚʘʥʥʷ, ʤʽʥʽʤʽʟʘʮʽʶ 

ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʩʢʠʜʘʥʥʷ ʫ ʚʦʜʫ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʢʨʝʤʠʭ ʦʯʠʩʥʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʜʝ ʩʪʽʯʥʽ ʚʦʜʠ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʨʘʟʦʤ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. ɿʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʶ ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʧʨʦ ʚʽʜʧʦʚʽʜʥʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ɼɼ ʅɼʊʄ ʜʣʷ 

ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ [ 23, COM 2006 ]. 

 

ʂʫʟʦʚʠ ʧʨʦʭʦʜʷʪʴ ʝʪʘʧʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʷʪʥʠʢʦʚʠʭ ʘʙʦ ʨʦʪʘʮʽʡʥʠʭ ʢʦʥʚʝʻʨʽʚ ʢʫʟʦʚʠ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʡ ʧʝʨʝʚʝʨʪʘʪʠ ʜʦʛʦʨʠ ʜʥʦʤ ʫ ʨʝʟʝʨʚʫʘʨʘʭ ʜʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʧʨʦʤʠʚʘʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʨʦʙʢʫ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

 

ɼʞʝʨʝʣʦ: [ 169, VDI 2013 ] 
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ʇʦʢʨʠʪʪʷ ʥʠʟʫ ʢʫʟʦʚʘ 
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20 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ (PT)  
ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʦʯʠʱʝʥʥʷ ʽ ʟʥʝʞʠʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʬʦʩʬʘʪʫʚʘʥʥʷ ʘʙʦ ʽʥʰʽ ʩʠʩʪʝʤʠ ʢʦʥʚʝʨʩʽʡʥʦʛʦ ʧʦʢʨʠʪʪʷ. 

 

ʆʯʠʱʝʥʥʷ ʽ ʟʥʝʞʠʨʝʥʥʷ (CLE)  
ɿ ʣʽʥʽʾ ʮʝʭʫ ʟʚʘʨʶʚʘʥʥʷ ʢʫʟʦʚʽʚ ʥʝʧʦʬʘʨʙʦʚʘʥʠʡ ʤʝʪʘʣʝʚʠʡ ʢʫʟʦʚ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʜʽʣʴʥʠʮʶ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ (PT-

CLE) ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ, ʜʝ ʟʚʘʨʶʚʘʣʴʥʠʡ ʧʠʣ, ʙʨʫʜ, ʦʣʠʚʘ, ʤʘʩʪʠʣʦ ʪʘ ʟʘʣʠʰʢʠ ʢʣʝʡʢʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜ ʦʧʝʨʘʮʽʡ 

ʰʪʘʤʧʫʚʘʥʥʷ, ʟʚʘʨʶʚʘʥʥʷ, ʩʢʣʝʶʚʘʥʥʷ ʪʘ ʰʣʽʬʫʚʘʥʥʷ ʚʠʜʘʣʷʶʪʴʩʷ ʥʘ ʩʪʘʥʮʽʷʭ ʧʫʣʴʚʝʨʠʟʘʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ ʪʘ 

ʦʯʠʱʝʥʥʷ ʰʣʷʭʦʤ ʟʘʥʫʨʝʥʥʷ. ʆʯʠʱʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʻ ʚʦʜʥʦ-ʣʫʞʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʥʘʥʦʩʷʪʴʩʷ ʟʘ 

ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (40-60 ÁC) ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʘʥʥ ʢʘʩʢʘʜʥʦʛʦ ʧʨʦʤʠʚʘʥʥʷ. ɿʘʨʘʟ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʜʝʤʫʣʴʮʽʡʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ. ʎʽ ʩʠʩʪʝʤʠ ʦʧʠʩʘʥʽ ʚ ɼɼ ʅɼʊʄ ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ 

ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ [ 23, COM 2006 ]. 

 

ʌʦʩʬʘʪʫʚʘʥʥʷ / ʌʦʩʬʘʪʥʝ ʧʦʢʨʠʪʪʷ (PHO)  
ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʻ 

ʧʨʦʮʝʩʠ ʬʦʩʬʘʪʫʚʘʥʥʷ ʪʘ ʧʘʩʠʚʘʮʽʾ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʟʽ ʟʥʘʯʝʥʥʷʤʠ pH ʚʽʜ 2,8 ʜʦ 3,8 ʤʽʩʪʠʪʴ ʬʦʩʬʘʪʠ ʥʽʢʝʣʶ, 

ʤʘʥʛʘʥʫ ʪʘ ʮʠʥʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 35 ÁC ʜʦ 55 ÁC. ʇʘʩʠʚʘʮʽʷ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʣʝʡ 

ʮʠʨʢʦʥʽʶ
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. ʗʢ ʧʨʘʚʠʣʦ, ʧʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʦ- ʘʙʦ ʪʨʠʝʪʘʧʥʝ ʢʘʩʢʘʜʥʝ ʧʨʦʤʠʚʘʥʥʷ, ʦʩʪʘʥʥʽʡ ʝʪʘʧ ï ʜʝʽʦʥʽʟʦʚʘʥʦʶ 

ʚʦʜʦʶ. ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʬʦʩʬʘʪʫʚʘʥʥʶ, ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʦʙʨʦʙʢʠ ʙʝʟ ʥʽʢʝʣʶ ʥʘ ʦʩʥʦʚʽ ʮʠʨʢʦʥʽʶ ʘʙʦ 

ʩʠʣʘʥʫ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʨʦʪʝ, ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʮʴʦʛʦ ʪʠʧʫ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʽ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʮʽ ʧʨʦʜʫʢʪʠ ʥʝ ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʝʢʦʥʦʤʽʻʶ ʝʥʝʨʛʽʾ ʰʣʷʭʦʤ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ. ɹʽʣʴʰʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʱʝ ʥʝ ʩʭʚʘʣʠʣʠ ʮʽ ʩʠʩʪʝʤʠ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ ʙʘʛʘʪʦʤʝʪʘʣʝʚʠʭ ʢʫʟʦʚʽʚ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ.  

 

ʇʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ (ʇɽ/EC)  
ʇʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ (ʇɽ/EC), ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ ʢʘʪʦʜʥʦʛʦ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ, ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʘʙʦ 

ʢʘʪʦʜʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘʥʫʨʝʥʥʷʤ, ʻ ʧʨʦʮʝʩʦʤ ʟʘʥʫʨʝʥʥʷ, ʫ ʷʢʦʤʫ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʠʡ ʢʫʟʦʚ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʦʜʥʝ 

ʧʦʢʨʠʪʪʷ. ʇʦʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʪʘ ʥʘʥʦʩʠʪʴʩʷ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʾ ʧʣʽʚʢʠ ʷʢ 

ʦʩʥʦʚʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʥʝʩʝʥʥʷ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ. ʂʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ ʧʨʘʮʶʻ ʷʢ ʢʘʪʦʜ (ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʡ), ʘ 

ʘʥʦʜʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʜʥʽ ʪʘ ʙʽʯʥʠʭ ʩʪʽʥʢʘʭ ʨʝʟʝʨʚʫʘʨʘ. ʇʽʜ ʚʝʣʠʢʠʤ ʩʪʨʫʤʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʫ ʚʘʥʥʫ ɽʇ ʧʦʜʘʻʪʴʩʷ 

5ï10 ʢɺʪĀʛʦʜ ʝʥʝʨʛʽʾ ʥʘ ʢʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ, ʽ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʘʥʥʠ ʥʠʞʯʝ 30 ÁC ʥʝʦʙʭʽʜʥʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʅʘʜʣʠʰʢʠ ʧʦʢʨʠʪʪʷ ʟʤʠʚʘʶʪʴʩʷ ʟ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ ʏʘʩʪʢʠ ʬʘʨʙʠ, ʷʢʽ ʥʝ ʙʫʣʠ ʝʣʝʢʪʨʠʯʥʦ ʦʩʘʜʞʝʥʽ, ʚʠʜʘʣʷʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʦʛʦ ʢʘʩʢʘʜʥʦʛʦ ʧʨʦʤʠʚʘʥʥʷ ʫʣɹʪʨʘʬʽʣʴʪʨʘʪʦʤ ʽ ʜʝʽʦʥʽʟʦʚʘʥʦʶ (ɼɯ) ʚʦʜʦʶ ʥʘ ʬʽʥʘʣʴʥʦʤʫ ʝʪʘʧʽ ʇʦʪʽʤ 

ʧʣʽʚʢʘ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʚʝʨʜʽʻ ʚ ʩʫʰʠʣʴʥʽʡ ʧʝʯʽ. ʗʢ ʧʨʘʚʠʣʦ, ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ 

ʤʘʻ ʦʢʨʝʤʫ ʚʠʪʷʞʥʫ ʩʠʩʪʝʤʫ, ʘ ʚ ʜʝʷʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʚʽʜʭʽʜʥʽ ʛʘʟʠ ʟ ʢʘʙʽʥʠ ʜʣʷ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʩʧʨʷʤʦʚʫʶʪʴʩʷ 

ʚ ʩʫʰʠʣʴʥʫ ʧʽʯ ʜʣʷ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʃʆʉ (ʜʠʚ. ʈʦʟʜʽʣ 2.2.3.5).  

 

ɻʝʨʤʝʪʠʟʘʮʽʷ, ʰʫʤʦʧʨʠʛʥʽʯʝʥʥʷ ʪʘ ʧʦʢʨʠʪʪʷ ʥʠʟʫ ʢʫʟʦʚʘ  
ʇʽʩʣʷ ʚʠʩʠʭʘʥʥʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʦʛʦ ʧʦʢʨʠʪʪʷ ʢʫʟʦʚʘ ʥʘʜʭʦʜʠʪʴ ʥʘ ʩʪʘʥʮʽʾ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ ʨʝʤʦʥʪʫ ʪʘ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ 

ʨʦʙʦʯʽ ʟʦʥʠ, ʜʝ ʥʘʥʦʩʷʪʴʩʷ ʛʝʨʤʝʪʠʢʠ, ʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ʥʠʟʫ ʢʫʟʦʚʘ ʪʘ ʤʘʪʝʨʽʘʣ ʜʣʷ ʰʫʤʦʧʨʠʛʥʽʯʝʥʥʷ. ʎʝ ʧʘʩʪʦʧʦʜʽʙʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʥʘʥʦʩʷʪʴ ʚʨʫʯʥʫ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʽʚ ʰʣʷʭʦʤ ʙʝʟʧʦʚʽʪʨʷʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʘʙʦ ʝʢʩʪʨʫʟʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʣʷ 

ʰʫʤʦʧʨʠʛʥʽʯʝʥʥʷ ʪʘʢʦʞ ʜʦʩʪʫʧʥʽ ʫ ʚʠʛʣʷʜʽ ʛʦʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ, ʷʢʽ ʟʤʽʰʫʶʪʴʩʷ ʟ ʪʝʨʤʦʢʣʝʷʤʠ. ʎʽ ʧʦʢʨʠʪʪʷ ʯʘʩʪʦ 

ʛʝʣʝʬʽʢʫʶʪʴ ʚ ʦʢʨʝʤʽʡ ʧʝʯʽ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʢʫʟʦʚʠ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ. 
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 ʇʘʩʠʚʘʮʽʷ ʭʨʦʤʦʤ VI ʙʽʣʴʰʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ 2000/53/ɭʉ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʽʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

(ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ). 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 21 

 

 
 

ʇʨʠʤʽʪʢʘ: 

ɺʢʣʶʯʝʥʦ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ (ʩʧʦʞʠʚʘʥʥʷ, ʚʠʢʠʜʠ) ʦʢʨʝʤʠʭ ʧʽʜʧʨʦʮʝʩʽʚ. 
*ʅʝʦʙʦʚôʷʟʢʦʚʦ. 

ʭ ʅʝ ʫ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʟ ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

+ ʋ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ʽʟ ʜʦʜʘʪʢʦʚʠʤ ʦʢʠʩʥʝʥʥʷʤ ʃʆʉ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʤʽʩʪʴ ʩʢʨʫʙʝʨʽʚ ɺʝʥʪʫʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ 
ʩʫʭʦʛʦ ʬʽʣʴʪʨʫʚʘʥʥʷ. 

PT: ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ (Pretreatment); CLE: ʆʯʠʱʝʥʥʷ ʪʘ ʟʥʝʞʠʨʝʥʥʷ (Cleaning and degreasing); PHO: ʌʦʩʬʘʪʫʚʘʥʥʷ (Phosphating); EC: 

ʇʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ (E-coat); SD: ɻʝʨʤʝʪʠʟʘʮʽʷ ʪʘ ʜʝʤʧʬʽʨʫʚʘʥʥʷ (Sealing and damping); 
PR: ˆʨʫʥʪʦʚʢʘ (Primer); TC: ɺʝʨʭʥʽʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (Topcoat); BC: ɹʘʟʦʚʠʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (Base coat); CC: ʇʨʦʟʦʨʠʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (Clear 

coat); FI: ʆʟʜʦʙʣʶʚʘʣʴʥʠʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (Finish)(ɼʦʨʦʙʢʘ); CP: ɿʘʭʠʩʪ ʧʦʨʦʞʥʠʥʠ (Cavity preservation). 

ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] 

ʈʠʩʫʥʦʢ 2.10: ʉʪʘʥʜʘʨʪʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ (PC) 
 

ʉʢʦʨʦʯʝʥ
ʥ  ̫

ɺʭʽʜʥʠʡ 

ʧʦʪʽʢ 
ʉʠʩʪʝʤʘ ʧʦʢʨʠʪʪʷ (% ʃʆʉ) ɽʪʘʧ ʧʨʦʮʝʩʫ ʆʙʨʦʙʢʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ 
ɺʠʭʽʜʥʠʡ ʧʦʪʽʢ 

ɺʠʢʠʜʠ ʫ ʧʦʚʽʪʨʷ ʉʪʽʯʥʽ ʚʦʜʠ ɺʽʜʭʦʜʠ 

ʄʠʡʥʽ ʟʘʩʦʙʠ, ʚʦʜʘ, 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʥʘʛʨʽʚʘʥʥʷ, 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ 
ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʦʚʝʨʭʦʥʴ, ʚʦʜʘ, 
ʥʘʛʨʽʚʘʥʥʷ ʪʘ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʄʘʪʝʨʽʘʣ ʜʣʷ ʧʦʢʨʠʪʪʷ 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ, 
ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʦʜʘ, 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ 

ɸʙʨʘʟʠʚʠ 

ʄʘʪʝʨʽʘʣ ʛʝʨʤʝʪʠʟʘʮʽʾ, 
ʧʦʢʨʠʪʪʷ ʪʘ 
ʜʝʤʧʬʽʨʫʚʘʥʥʷ, ʰʘʙʣʦʥʠ 

ʤʘʩʢʫʚʘʥʥʷ 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ 

ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ, 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʌʘʨʙʘ, ʨʦʟʨʽʜʞʫʚʘʯ, 

ʧʨʦʤʠʚʥʠʡ ʘʛʝʥʪ, 
ʢʦʥʜʠʮʽʦʥʦʚʘʥʝ ʧʦʚʽʪʨʷ, 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ 

ʘʙʨʘʟʠʚʠ 

ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ, 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 
ʌʘʨʙʘ, ʨʦʟʨʽʜʞʫʚʘʯ, 

ʧʨʦʤʠʚʥʠʡ ʘʛʝʥʪ, 
ʢʦʥʜʠʮʽʦʥʦʚʘʥʝ ʧʦʚʽʪʨʷ, 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 
ʅʘʛʨʽʚʘʥʥʷ, 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 
ʌʘʨʙʘ, ʨʦʟʨʽʜʞʫʚʘʯ, 
ʧʨʦʤʠʚʥʠʡ ʘʛʝʥʪ, 
ʢʦʥʜʠʮʽʦʥʦʚʘʥʝ ʧʦʚʽʪʨʷ, 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ 

ʈʝʤʦʥʪʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʘʙʨʘʟʠʚ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ɺʽʩʢ, 

ʥʘʛʨʽʚʘʥʥʷ/ʦʭʦʣʦʜʞʝʥʥʷ, 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ 

ɿʥʝʞʠʨʝʥʥʷ, ʦʯʠʱʝʥʥʷ 

ʂʫʟʦʚʥʠʡ ʮʝʭ 

ɸʢʪʠʚʘʮʽʷ, ʌʦʩʬʘʪʫʚʘʥʥʷ 

ʇʘʩʠʚʘʮʽʷ 

ʇʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ 

ʇʽʯ ʜʣʷ EC 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ / ʜʦʨʦʙʢʘ 

ɻʝʨʤʝʪʠʟʘʮʽʷ ʰʚʽʚ, ʜʝʤʧʬʽʨʫʚʘʥʥʷ, 

ʧʦʢʨʠʪʪʷ ʥʠʟʫ ʢʫʟʦʚʘ 

ʇʽʯ ʜʣʷ ʛʝʨʤʝʪʠʢʘ *) 

ˆʨʫʥʪʦʚʢʘ 
(ʚʥʫʪʨʽʰʥʷ), ʟʦʚʥʽʰʥʷ 

ʇʽʯ ʜʣʷ ˇʨʫʥʪʦʚʢʠ *) 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ / ʰʣʽʬʫʚʘʥʥʷ 

ɹʘʟʦʚʝ ʧʦʢʨʠʪʪʷ 
ʚʥʫʪʨʽʰʥʻ, ʟʦʚʥʽʰʥʻ 

ʇʨʦʟʦʨʠʡ ʰʘʨ 
(ʚʥʫʪʨʽʰʥʽʡ) ʟʦʚʥʽʰʥʽʡ 

ʇʽʯ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ / ʜʦʨʦʙʢʘ / 

ʦʟʜʦʙʣʶʚʘʣʴʥʝ ʧʦʢʨʠʪʪʷ 

ɿʘʭʠʩʪ ʧʦʨʦʞʥʠʥʠ 

ʇʨʦʤʠʚʘʥʥʷ 

ʇʨʦʤʠʚʘʥʥʷ 

ʇʨʦʤʠʚʘʥʥʷ ɼɯ 

ʇʨʦʤʠʚʘʥʥʷ 

ʥʘʧʠʣʝʥʥʷ 

ʥʘʧʠʣʝʥʥʷ 

ʧʨʦʤʽʞʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʆʢʠʩʥʝʥʥʷ 

ʆʢʠʩʥʝʥʥʷ* 

ɺʽʜʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ 
ʨʦʟʧʠʣʝʥʥʷ 

ʆʢʠʩʥʝʥʥʷ 

ɺʽʜʦʢʨʝʤʣʝʥʥʷ ʥʘʜʣʠʰʢʫ 

ʨʦʟʧʠʣʝʥʥʷ 

ɺʽʜʦʢʨʝʤʣʝʥʥʷ ʥʘʜʣʠʰʢʫ 
ʨʦʟʧʠʣʝʥʥʷ 

ʆʢʠʩʥʝʥʥʷ 

ɿʥʝʞʠʨʶʚʘʣʴʥʽ 
ʝʤʫʣʴʩʽʾ 

ʆʩʘʜʠ ʟ 
ɺʦʜʦʚʽʜʜʽʣʴʥʠʢʽʚ, 

ʬʽʣʴʪʨʫʚʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

ɺʘʥʥʘ 

ʘʢʪʠʚʘʮʽʾ, 

ʧʨʦʤʠʚʥʘ ʚʦʜʘ 

ʌʦʩʬʘʪʥʠʡ ʦʩʘʜ / 
ʦʩʘʜ ʟ ʬʽʣʴʪʨʘ, 
ʬʽʣʴʪʨʫʚʘʣʴʥʠʡ 
ʤʘʪʝʨʽʘʣ 

ɺʦʜʘ ʟ 
ʢʠʩʣʦʪʥʦʛʦ 

ʘʥʦʜʥʦʛʦ 
ʮʠʢʣʫ ʪʘ 
ʧʨʦʤʠʚʘʥʥʷ 

ʌʽʣʴʪʨʫʚʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 

ʂʣʝʡʢʽ ʨʝʯʦʚʠʥʠ, 

ʰʘʙʣʦʥʠ 

ʌʽʣʴʪʨʠ 

ʆʩʘʜ ʬʘʨʙʠ / ʧʠʣ ʽʟ 

ʬʽʣʴʪʨʘ, 

ʬʘʨʙʘ/ʨʦʟʯʠʥʥʠʢ 

ʩʢʨʫʙʝʨʥʘ 

ʚʦʜʘ 

ʂʣʝʡʢʽ ʨʝʯʦʚʠʥʠ, 
ʌʽʣʴʪʨʠ 

ʌʽʣʴʪʨʠ 

ʆʩʘʜ ʬʘʨʙʠ / ʧʠʣ ʽʟ 

ʬʽʣʴʪʨʘ, 

ʬʘʨʙʘ/ʨʦʟʯʠʥʥʠʢ 

ʩʢʨʫʙʝʨʥʘ 

ʚʦʜʘ 

ʩʢʨʫʙʝʨʥʘ 

ʚʦʜʘ 

ʆʩʘʜ ʬʘʨʙʠ / ʧʠʣ ʽʟ 
ʬʽʣʴʪʨʘ, 

ʬʘʨʙʘ/ʨʦʟʯʠʥʥʠʢ 

ʌʘʨʙʘ/ʨʦʟʯʠʥʥʠʢ, 
ʘʙʨʘʟʠʚʠ 

ɺʽʩʢ, ʚʦʩʢʦʚʘ 

ʝʤʫʣʴʩʽʷ 

(ʃʆʉ), ʟʘʣʝʞʠʪʴ 

ʚʽʜ 

ʆʩʪʘʪʦʯʥʝ ʟʙʠʨʘʥʥʷ 



ɻʣʘʚʘ 2 

 

22 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.2.3.2.2 ˴͔͙͊ͣͪ ͒͡Ύ ͺ͍͊ͪ͋ͯ͊ͤͤΎ ͙͔ͪͦͨͤͤ͘͡Ύͣ  

 

ʇʽʩʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʪʘ ʰʫʤʦʧʨʠʛʥʽʯʝʥʥʷ ʢʫʟʦʚʠ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʚ ʢʘʤʝʨʠ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʜʝ ʥʘʥʦʩʷʪʴʩʷ 

ˇʨʫʥʪʦʚʢʘ ʪʘ ʚʝʨʭʥʽ ʧʦʢʨʠʪʪʷ (ʙʘʟʦʚʝ ʪʘ ʧʨʦʟʦʨʝ).  

 

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ ʡ ʟʘʣʠʰʢʽʚ ʧʽʩʣʷ ʜʦʨʦʙʢʠ ʡ ʦʧʝʨʘʮʽʡ ʧʽʜʛʦʪʦʚʢʠ ʢʫʟʦʚʽʚ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʧʨʦʮʝʩʫ ʚʦʥʠ 

ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʩʪʘʥʮʽʾ ʦʙʜʫʚʘʥʥʷ ʽʦʥʽʟʦʚʘʥʠʤ ʧʦʚʽʪʨʷʤ ʽ/ʘʙʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʦʙʝʨʪʦʚʠʤʠ ʱʽʪʢʘʤʠ ʘʙʦ ʨʦʙʦʪʠʟʦʚʘʥʠʤʠ 

ʚʩʤʦʢʪʫʚʘʣʴʥʠʤʠ ʱʽʪʢʘʤʠ, ʘ ʧʦʪʽʤ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʰʣʶʟʦʚʽ ʢʘʤʝʨʠ ʚ ʢʘʤʝʨʫ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ.  

 

ʌʘʨʙʠ ʪʘ ʨʦʟʯʠʥʥʠʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʦʢʨʝʤʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʪʘ ʧʝʨʝʢʘʯʫʶʪʴʩʷ ʢʽʣʴʮʝʚʠʤʠ ʣʽʥʽʷʤʠ ʚ ʢʘʤʝʨʠ 

ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ. ʅʘʜʣʠʰʢʠ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʟ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʢʘʙʽʥʠ ʜʦ ʧʨʦʪʠʘʝʨʦʟʦʣʴʥʠʭ 

ʬʽʣʴʪʨʽʚ ʘʙʦ ʩʢʨʫʙʝʨʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʚʽʜʢʨʠʪʦʶ ʨʝʰʽʪʯʘʩʪʦʶ ʧʽʜʣʦʛʦʶ ʬʘʨʙʫʚʘʣʴʥʦʾ ʢʘʙʽʥʠ.  

 

ɼʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʨʦʟʧʠʣʝʥʥʷʤ ʧʦʪʨʽʙʥʽ ʟʘʢʨʠʪʽ ʢʘʤʝʨʠ ʡ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʫʤʦʚʠ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʽ (çʚʽʢʥʦ ʥʘʥʝʩʝʥʥʷ 

ʬʘʨʙʠè, ʪʦʙʪʦ ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʣʘʤʽʥʘʨʥʠʡ ʥʠʟʭʽʜʥʠʡ ʧʦʪʽʢ). ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʘʨʙʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ 

çʚʽʢʥʦè ʥʘʥʝʩʝʥʥʷ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʝʥʰʝ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʘʙʦ ʦʩʫʰʝʥʥʷ ʚ ʨʝʛʽʦʥʘʭ ʟ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʇʦʩʪʽʡʥʠʡ ʣʘʤʽʥʘʨʥʠʡ ʥʠʟʭʽʜʥʠʡ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ʚʽʜ 0,15 ʤ/ʩ ʜʦ 0,4 ʤ/ʩ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʠʭ ʫʤʦʚ ʥʘʥʝʩʝʥʥʷ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʧʦʚʝʨʭʥʽ ʢʫʟʦʚʘ ʪʘ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʯʘʩʪʦʢ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ ʚ ʩʠʩʪʝʤʠ 

ʚʽʜʜʽʣʝʥʥʷ ʯʘʩʪʦʢ ʧʽʜ ʬʘʨʙʫʚʘʣʴʥʦʶ ʢʘʤʝʨʦʶ. ʂʨʽʤ ʪʦʛʦ, ʢʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʃʆʉ ʥʠʞʯʝ ʥʠʞʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʾ ʛʨʘʥʠʮʽ ʚʠʙʫʭʦʚʦʩʪʽ (ʅʂɻɺ), ʘ ʫ ʚʠʧʘʜʢʫ ʨʫʯʥʦʛʦ 

ʥʘʥʝʩʝʥʥʷ ï ʥʠʞʯʝ ʛʨʘʥʠʮʴ ʚʧʣʠʚʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʈʝʮʠʨʢʫʣʷʮʽʷ ʧʦʚʽʪʨʷ ʚ ʢʘʙʽʥʽ ʤʦʞʝ ʙʫʪʠ ʟʘʙʦʨʦʥʝʥʘ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ʨʫʯʥʠʤ ʨʦʟʧʠʣʝʥʥʷʤ ʧʦʢʨʠʪʪʷ ʟ ʤʽʨʢʫʚʘʥʴ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʠ.  

 

2.2.3.2.3 ˹͔͔͊ͤͫͤͤΎ ͺ͙͊ͪ͋ ͭ͊ ͙͍ͨͦͪͭͭ͟͜  

 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ  
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʟʘʟʚʠʯʘʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʥʝʩʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʥʰʝ ʬʘʨʙʠ ʘʙʦ ʛʝʨʤʝʪʠʢʘ ʽ, ʦʪʞʝ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘ ʚʠʜʽʣʷʶʯʠ ʤʝʥʰʝ ʃʆʉ. ʉʧʦʯʘʪʢʫ ʚʩʽ ʬʘʨʙʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʠʭ 

ʬʘʨʙʦʨʦʟʧʠʣʶʚʘʯʽʚ ʽʟ ʧʥʝʚʤʘʪʠʯʥʠʤʠ ʨʦʟʧʠʣʶʚʘʯʘʤʠ. ʉʴʦʛʦʜʥʽ ʮʝ ʨʦʙʠʪʴʩʷ ʪʽʣʴʢʠ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʦʩʦʙʣʠʚʠʭ ʚʠʧʘʜʢʘʭ. ʇʨʠʙʣʠʟʥʦ ʟ 1980 ʜʦ 2000 ʨʦʢʫ ʟʦʚʥʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ ʙʫʣʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʨʙʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʫ ʚʠʛʣʷʜʽ ʧʦʨʪʘʣʽʚ, ʪʦʜʽ ʷʢ ʚʥʫʪʨʽʰʥʻ ʧʦʢʨʠʪʪʷ ʪʘ ʜʦʜʘʪʢʦʚʝ ʟʦʚʥʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ 

ʟʘʣʠʰʘʣʠʩʷ ʨʫʯʥʠʤʠ (ʜʠʚ. ʪʘʢʦʞ ʈʦʟʜʽʣ 2.4.4.1). ɿ 2000 ʜʦ 2005 ʨʦʢʫ ʨʦʙʦʪʠ ʟʘʤʽʥʠʣʠ ʬʘʨʙʫʚʘʣʴʥʽ ʤʘʰʠʥʠ ʪʘ ʫʩʫʥʫʣʠ 

ʨʫʯʥʝ ʟʦʚʥʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ (ʜʠʚ. ʪʘʢʦʞ ʈʦʟʜʽʣ 2.4.4.2). ʈʦʙʦʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠʙʣʠʟʥʦ ʫ 2010 ʨʦʮʽ, ʜʣʷ ʟʘʤʽʥʠ 

ʨʫʯʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʬʘʨʙʫʚʘʥʥʷ, ʽ ʮʝʡ ʧʨʦʮʝʩ ʪʨʠʚʘʻ.  

 

ʊʝʭʥʦʣʦʛʽʾ ʨʦʟʧʠʣʝʥʥʷ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʬʘʨʙʠ  
ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʧʠʣʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʨʽʜʢʦʾ ʬʘʨʙʠ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʘʝʨʦʟʦʣʴʥʦʾ 

ʬʘʨʙʠ ʥʘ ʧʦʚʝʨʭʥʶ ʢʫʟʦʚʘ. ʆʧʪʠʤʽʟʘʮʽʷ ʧʝʨʝʥʝʩʝʥʥʷ ʬʘʨʙʠ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʬʘʨʙʠ ʪʘ ʨʦʟʯʠʥʥʠʢʽʚ, 

ʱʦ ʟʥʠʞʫʻ ʚʠʢʠʜʠ ʃʆʉ.  

¶ ɹʝʟʧʦʚʽʪʨʷʥʝ ʨʦʟʧʠʣʝʥʥʷ, ʫ ʷʢʦʤʫ ʩʪʠʩʥʫʪʘ ʬʘʨʙʘ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʧʠʣʶʚʘʣʴʥʝ ʩʦʧʣʦ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʥʝ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʝʨʽʡʥʦʤʫ ʧʦʢʨʠʪʪʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʇʨʦʪʝ, ʙʝʟʧʦʚʽʪʨʷʥʝ ʥʘʥʝʩʝʥʥʷ ʻ ʩʪʘʥʜʘʨʪʥʠʤ ʫ 

ʧʦʢʨʠʪʪʽ ʥʠʟʫ ʢʫʟʦʚʘ (ʇɺʍ).  

¶ ʈʦʟʧʠʣʝʥʥʷ ʧʦʚʽʪʨʷʤ ʘʙʦ ʧʥʝʚʤʘʪʠʯʥʝ ʨʦʟʧʠʣʝʥʥʷ, ʫ ʷʢʦʤʫ ʩʫʤʽʰ ʬʘʨʙʠ ʪʘ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ (ʽʥʦʜʽ ʟʘ 

ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʟ ʘʟʦʪʦʤ ʟʘʤʽʩʪʴ ʧʦʚʽʪʨʷ) ʥʘʛʥʽʪʘʻʪʴʩʷ ʯʝʨʝʟ ʩʦʧʣʦ ʜʣʷ ʬʘʨʙʠ ʪʘ ʜʦʚʦʜʠʪʴʩʷ ʜʦ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʘʝʨʦʟʦʣʶ ʬʘʨʙʠ (ʧʥʝʚʤʘʪʠʯʥʝ ʨʦʟʧʠʣʝʥʥʷ). ɺ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʮʷ ʢʦʥʮʝʧʮʽʷ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʽ ʟʥʠʞʝʥʠʤ ʪʠʩʢʦʤ ʧʦʚʽʪʨʷ ʷʢ ʨʦʟʧʠʣʝʥʥʷ HVLP (ʫ ʚʝʣʠʢʦʤʫ ʦʙôʻʤʽ ʧʽʜ ʥʠʟʴʢʠʤ 

ʪʠʩʢʦʤ).  

¶ ʄʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʥʝʚʤʦʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʨʦʟʧʠʣʶʚʘʯʽ, ʫ ʷʢʠʭ ʧʥʝʚʤʘʪʠʯʥʦ ʨʦʟʧʠʣʶʚʘʥʘ ʬʘʨʙʘ 

ʝʣʝʢʪʨʠʯʥʦ ʟʘʨʷʜʞʝʥʘ ʪʘ ʧʨʠʪʷʛʫʻʪʴʩʷ ʜʦ ʟʘʟʝʤʣʝʥʦʛʦ ʢʫʟʦʚʘ.  

¶ ʋ ʙʽʣʴʰʦʩʪʽ ʮʝʭʽʚ ʽʟ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʝ ʨʦʟʧʠʣʝʥʥʷ ʚ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʤʫ ʧʦʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʪʘʣʴʥʦʾ ʯʘʰʽ ʟ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʟʘʨʷʜʞʘʥʥʷʤ. 

 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʨʦʟʧʠʣʝʥʥʷ ʟ ʚʥʫʪʨʽʰʥʽʤ ʟʘʨʷʜʞʘʥʥʷʤ, ʩʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ʬʘʨʙʠ ʟ ʬʘʨʙʘʤʠ ʥʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʝʣʝʢʪʨʠʯʥʦʾ (ʛʘʣʴʚʘʥʽʯʥʦʾ) ʨʦʟʚôʷʟʢʠ (ʥʘʧʨʠʢʣʘʜ, ʢʘʨʪʨʠʜʞʥʽ ʩʠʩʪʝʤʠ). 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 23 

 

ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʣʷ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʯʘʰʽ ʜʣʷ ʨʦʟʧʠʣʶʚʘʥʥʷ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʟʘʨʷʜʞʝʥʥʷʤ.  

 

ɸʝʨʦʟʦʣʴʥʘ ʬʘʨʙʘ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʢʨʠʪʪʷ ʧʽʜ ʜʽʻʶ ʚʣʘʩʥʦʛʦ ʽʤʧʫʣʴʩʫ ʯʘʩʪʦʢ, ʫ ʩʧʨʷʤʦʚʘʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ 

ʧʦʪʦʮʽ, ʚʟʜʦʚʞ ʛʨʘʜʽʻʥʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʘʙʦ ʢʦʤʙʽʥʘʮʽʾ ʮʠʭ ʩʠʣ. ɿʤʽʥʶʶʯʠ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʰʚʠʜʢʽʩʪʴ 

ʧʦʪʦʢʫ ʬʘʨʙʠ, ʦʙʝʨʪʘʥʥʷ ʯʘʰʽ, ʥʘʧʨʫʛʘ ʽ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʚ, ʬʦʨʤʫ ʩʪʨʫʤʝʥʷ ʨʦʟʧʠʣʝʥʥʷ ʤʦʞʥʘ ʘʜʘʧʪʫʚʘʪʠ 

ʜʦ ʧʦʚʝʨʭʥʽ ʢʫʟʦʚʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ. ɼʣʷ ʬʘʨʙʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥ 

ʢʫʟʦʚʘ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʡ ʟʘʨʷʜ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʘʙʦ ʟʥʷʪʠ.  

 

ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʪʘ ʦʯʠʱʝʥʥʷ  
ʉʢʦʨʦʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʬʘʨʙʠ ʪʘ ʚʠʢʠʜʽʚ ʨʦʟʯʠʥʥʠʢʽʚ ʚʽʜ ʦʯʠʱʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʜʘʥʥʷ ʪʘ ʟʤʽʥʠ 

ʢʦʣʴʦʨʽʚ ʬʘʨʙ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ.  

 

ʋ ʜʝʷʢʠʭ ʥʘʷʚʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʢʫʟʦʚʠ ʘʚʪʦʤʦʙʽʣʽʚ ʩʦʨʪʫʶʪʴʩʷ ʟʘ ʢʦʣʴʦʨʦʤ ʥʘ ʚʝʣʠʢʠʭ ʩʢʣʘʜʘʭ ʜʣʷ ʢʘʙʽʥʠ ʜʣʷ 

ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʝʣʠʢʠʤʠ ʙʣʦʢʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʢʫʟʦʚʽʚ ʦʜʥʦʛʦ ʢʦʣʴʦʨʫ (ʜʠʚ. ʈʦʟʜʽʣ 17.6.2.1). ʇʨʦʪʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʪʨʘʪ (ʜʠʚ. ʈʦʟʜʽʣ 17.2.4) ʟʤʝʥʰʠʣʦ ʚʘʞʣʠʚʽʩʪʴ ʚʝʣʠʢʦʾ 

ʜʦʚʞʠʥʠ ʢʦʣʴʦʨʦʚʠʭ ʙʣʦʢʽʚ ʷʢ ʟʘʩʦʙʫ ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʢʠʜʽʚ ʨʦʟʯʠʥʥʠʢʽʚ.  

 

ʋ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʬʘʨʙʘ ʟʘʟʚʠʯʘʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʮʝʥʪʨʽ ʧʦʩʪʘʯʘʥʥʷ ʬʘʨʙʠ 

ʪʘ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʩʪʘʣʝʚʠʤʠ ʢʽʣʴʮʝʚʠʤʠ ʣʽʥʽʷʤʠ, ʜʝ ʢʦʞʥʘ ʣʽʥʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʦʜʥʦʛʦ ʪʠʧʫ ʬʘʨʙʠ ʡ ʢʦʣʴʦʨʫ. ʄʘʣʦʚʞʠʚʘʥʽ ʬʘʨʙʠ ʜʫʞʝ ʯʘʩʪʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟ ʥʝʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʨʦʟʧʦʜʽʣʫ ʬʘʨʙ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʷʜ ʽʟ ʢʘʤʝʨʦʶ. ɼʣʷ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ˇʨʫʥʪʦʚʢʠ (ʷʢʱʦ ʫ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʢʦʣʴʦʨʫ ˇʨʫʥʪʦʚʢʠ) ʮʽ ʢʽʣʴʮʝʚʽ ʣʽʥʽʾ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʧʨʠʩʪʨʦʾʚ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ 

ʫʩʪʘʥʦʚʢʠ ʥʘʥʝʩʝʥʥʷ (ʨʦʙʦʪ ʟ ʦʜʥʠʤ ʨʦʟʧʠʣʶʚʘʯʝʤ ʘʙʦ ʬʘʨʙʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʟ ʜʝʢʽʣʴʢʦʤʘ ʨʦʟʧʠʣʶʚʘʯʘʤʠ). ʇʨʠʩʪʨʦʾ ʜʣʷ 

ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʘʙʦ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʙʽʯʥʠʭ ʩʪʽʥʢʘʭ ʬʘʨʙʫʚʘʣʴʥʦʾ ʢʘʙʽʥʠ ʘʙʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʙʫʜʦʚʘʥʽ ʚ ʢʽʥʮʝʚʠʡ 

ʤʘʥʽʧʫʣʷʪʦʨ ʨʦʙʦʪʘ. ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʦʢʨʝʤʽ ʢʘʨʪʨʠʜʞʽ ʟ ʬʘʨʙʦʶ ʟʘʧʦʚʥʶʶʪʴʩʷ ʬʘʨʙʦʶ (0,5ï1,0 ʣ) ʥʘ ʩʪʘʥʮʽʾ 

ʩʪʠʢʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʢʨʽʧʣʷʶʪʴʩʷ ʜʦ ʨʦʙʦʪʘ-ʘʧʣʽʢʘʪʦʨʘ ʥʘ ʚʠʤʦʛʫ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʽʥʰʠʭ ʩʠʩʪʝʤ.  

 

ʂʽʣʴʮʝʚʽ ʣʽʥʽʾ ʧʦʜʘʥʥʷ ʬʘʨʙʠ ʣʠʰʝ ʽʥʦʜʽ ʩʧʦʨʦʞʥʶʶʪʴʩʷ ʡ ʦʯʠʱʘʶʪʴʩʷ ʨʦʟʯʠʥʥʠʢʦʤ. ɺʠʜʘʣʝʥʘ ʬʘʨʙʘ ʪʘ ʦʯʠʱʫʚʘʣʴʥʽ 

ʟʘʩʦʙʠ ʟʙʠʨʘʶʪʴʩʷ ʡ ʫʪʠʣʽʟʫʶʪʴʩʷ ʷʢ ʚʽʜʭʦʜʠ. ʇʨʦʮʝʩʠ ʦʯʠʱʝʥʥʷ ʪʘ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʚ ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʪʘ 

ʛʦʣʽʚʢʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʘʩʪʽʰʝ ʪʘ ʤʘʶʪʴ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʦʚʢʽʣʣʷ. ɿʤʽʥʘ ʢʦʣʴʦʨʫ 

ʧʝʨʝʜʙʘʯʘʻ (ʘ) ʚʠʜʘʣʝʥʥʷ ʩʪʘʨʦʛʦ ʢʦʣʴʦʨʫ, (b) ʦʯʠʱʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ʪʘ (c) ʟʘʧʦʚʥʝʥʥʷ ʥʦʚʠʤ ʢʦʣʴʦʨʦʤ. ɼʣʷ 

ʦʯʠʱʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʙʦ ʦʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʘʙʦ ʦʯʠʱʫʚʘʣʴʥʽ ʟʘʩʦʙʠ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʽʚ, ʪʘ/ʘʙʦ 

ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ. ʌʘʨʙʦʨʦʟʧʠʣʶʚʘʯʽ, ʩʦʧʣʘ ʪʘ ʢʦʥʫʩʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʯʘʰ ʦʯʠʱʫʶʪʴʩʷ ʟʘ ʧʦʪʨʝʙʦʶ ɺʠʢʦʨʠʩʪʘʥʽ 

ʨʦʟʯʠʥʥʠʢʠ ʚʣʦʚʣʶʶʪʴʩʷ, ʘ ʟʘʣʠʰʢʠ ʬʘʨʙʠ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ ʟʽ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʪʘ ʦʯʠʱʝʥʥʷ ʟʘʟʚʠʯʘʡ ʟʙʠʨʘʶʪʴʩʷ ʪʘ 

ʫʪʠʣʽʟʫʶʪʴʩʷ ʷʢ ʚʽʜʭʦʜʠ.  

 

ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ ʬʘʨʙʠ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ ʧʦʧʦʚʥʝʥʥʷ ʢʽʣʴʮʝʚʠʭ ʪʨʫʙ ʘʙʦ ʣʽʥʽʾ ʧʦʜʘʥʥʷ ʨʦʟʧʠʣʶʚʘʯʘ ʧʽʩʣʷ ʧʝʨʝʤʠʢʘʯʘ ʟʤʽʥʠ 

ʢʦʣʴʦʨʫ.  

 

2.2.3.3 ˽͙ͦͪͭͭ͟Ύ  

 

ʇʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ (ʇɽ/EC) 
ʆʨʛʘʥʽʯʥʝ ʧʦʢʨʠʪʪʷ ʟʘʩʥʦʚʘʥʝ ʥʘ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʘʤʽʥʘʤʠ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣʘʭ, ʷʢʽ ʩʪʘʶʪʴ ʨʦʟʯʠʥʥʠʤʠ ʫ ʚʦʜʽ ʰʣʷʭʦʤ 

ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʠʤʠ ʢʠʩʣʦʪʘʤʠ. ɿʘʩʪʦʩʦʚʫʚʘʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ 16ï20% ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʪʘ 1ï2% 

ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. 

 

ɻʝʨʤʝʪʠʟʘʮʽʷ ʪʘ ʜʝʤʧʬʽʨʫʚʘʥʥʷ (SD)  
ʇʦʢʨʠʪʪʷ ʟ ʚʠʩʦʢʦʶ ʚôʷʟʢʽʩʪʶ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʫʜʘʨʽʚ ʜʨʽʙʥʠʤ ʢʘʤʽʥʥʷʤ (ʷʢ ʧʨʘʚʠʣʦ, ʇɺʍ ʧʣʘʩʪʠʟʦʣʽ) ʪʘ ʰʦʚʥʽ ʛʝʨʤʝʪʠʢʠ 

ʥʘʥʦʩʷʪʴʩʷ ʚʨʫʯʥʫ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʽʣʴʢʦʭ ʪʝʭʥʦʣʦʛʽʡ ʝʢʩʪʨʫʟʽʾ ʪʘ ʙʝʟʧʦʚʽʪʨʷʥʦʛʦ 

ʨʦʟʧʠʣʝʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ʮʽʡ ʜʽʣʴʥʠʮʽ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʘʪʝʨʽʘʣ ʜʣʷ ʰʫʤʦʧʨʠʛʥʽʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʧʨʦʢʣʘʜʦʢ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʤʦʚʣʝʥʥʷ ʢʣʽʻʥʪʘ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʧʘʩʪʠ, ʱʦ ʝʢʩʪʨʫʜʫʻʪʴʩʷ. ʄʘʪʝʨʽʘʣʠ ʤʘʶʪʴ 

ʜʫʞʝ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʃʆʉ (2ï5%); ʧʨʦʪʝ, ʨʦʙʦʯʽ ʤʽʩʮʷ, ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʣʘʩʪʠʟʦʣʶ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʢʘʙʽʥʘʭ ʽʟ ʧʦʩʠʣʝʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ. 

 



ɻʣʘʚʘ 2 

 

24 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʆʩʥʘʱʝʥʥʷ ʢʫʟʦʚʘ ʰʫʤʦʧʦʛʣʠʥʘʣʴʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ ʧʦʢʨʘʱʫʻ ʘʢʫʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʩʘʣʦʥʽ ʘʚʪʦʤʦʙʽʣʷ. ʇʦʧʠʪ ʥʘ 

ʙʽʣʴʰ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʽ ʧʦʜʘʣʴʰʫ ʛʝʨʤʝʪʠʟʘʮʽʶ) ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʚʠʢʠʜʠ 

ʃʆʉ.  

 

ɻʝʣʝʫʪʚʦʨʝʥʥʷ (ʞʝʣʘʪʠʥʽʟʘʮʽʷ/ʟʘʩʪʠʛʘʥʥʷ) ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʧʝʯʽ ʜʣʷ ʛʝʨʤʝʪʠʢʘ ʽ ʟʨʝʰʪʦʶ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚ 

ʥʘʩʪʫʧʥʽʡ ʧʝʯʽ (ˇʨʫʥʪʦʚʢʘ ʘʙʦ ʚʝʨʭʥʽʡ ʰʘʨ).  

 

ʅʘ ʜʝʷʢʠʭ ʦʙôʻʢʪʘʭ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʟʘʭʠʩʪʫ ʥʠʟʫ ʢʫʟʦʚʘ ʪʘ ʟʘʭʠʩʪʫ ʚʽʜ ʩʢʦʣʶʚʘʥʥʷ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʜʽʣʴʥʠʮʽ ʦʩʪʘʪʦʯʥʦʛʦ 

ʟʙʠʨʘʥʥʷ ʟʘʚʦʜʫ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʤʦʙʽʣʽʚ.  

 

ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ  
ʌʘʨʙʠ ʜʣʷ ʨʦʟʧʠʣʝʥʥʷ ʻ ʩʫʤʽʰʰʶ ʦʨʛʘʥʽʯʥʠʭ ʩʤʦʣ ʽʟ ʜʦʙʘʚʢʘʤʠ, ʦʨʛʘʥʽʯʥʠʤʠ ʘʙʦ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʢʦʣʴʦʨʦʚʠʤʠ 

ʧʽʛʤʝʥʪʘʤʠ (ʢʨʽʤ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ) ʽ ʨʦʟʯʠʥʥʠʢʘʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʷʢ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʽ (1ʂ) ʘʙʦ ʜʚʦʢʦʤʧʦʥʝʥʪʥʽ (2ʂ) 

ʩʠʩʪʝʤʠ.  

 

ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʪʨʠ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ: ˇʨʫʥʪʦʚʢʘ, ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ ʪʘ ʧʨʦʟʦʨʠʡ 

ʰʘʨ. ɼʣʷ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʩʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʷʢʽ ʤʘʶʪʴ 

ʙʫʪʠ ʧʝʨʝʥʝʩʝʥʽ ʥʘ ʧʦʚʝʨʭʥʶ ʦʩʥʦʚʠ. ʆʪʞʝ, ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʠ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʧʦʢʨʠʪʪʷ. ʅʽ ʚʤʽʩʪ ʦʜʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʚ ʤʘʪʝʨʽʘʣʽ ʧʦʢʨʠʪʪʷ, ʥʽ 

ʚʤʽʩʪ ʫ ʥʴʦʤʫ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʥʝ ʻ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ (ʽ 

ʚʠʢʠʜʽʚ).  

 

ˆʨʫʥʪʦʚʢʘ (PR)  
ˆʨʫʥʪʦʚʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʚʽʜ ʫʜʘʨʽʚ ʜʨʽʙʥʠʤ ʢʘʤʽʥʥʷʤ, ʟʘʧʦʙʽʛʘʻ ʨʦʟʢʣʘʜʘʥʥʶ ʥʠʞʥʴʦʛʦ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʧʦʚʥʶʻ ʙʫʜʴ-ʷʢʽ ʥʝʚʝʣʠʢʽ ʥʝʨʽʚʥʦʩʪʽ ʘʙʦ ʥʝʨʽʚʥʦʤʽʨʥʽ ʪʝʢʩʪʫʨʠ ʦʩʥʦʚʠ. 

ʉʠʩʪʝʤʠ ˇʨʫʥʪʦʚʦʢ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʝʬʽʨʥʠʭ, ʤʝʣʘʤʽʥʦʚʠʭ ʪʘ/ʘʙʦ ʧʦʣʽʫʨʝʪʘʥʦʚʠʭ ʩʤʦʣ. ˆʨʫʥʪʦʚʢʠ ʟʘʟʚʠʯʘʡ ʥʘʥʦʩʷʪʴʩʷ ʫ 

ʜʚʦʭ (ʤʘʢʩʠʤʫʤ ʯʦʪʠʨʴʦʭ) ʨʽʟʥʠʭ ʪʦʥʘʭ, ʧʽʜʽʙʨʘʥʠʭ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʣʴʦʨʫ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. ʂʦʣʴʦʨʦʚʽ ˇʨʫʥʪʦʚʢʠ ʜʦ 

ʯʦʪʠʨʴʦʭ ʨʽʟʥʠʭ ʪʦʥʽʚ ʩʪʘʥʜʘʨʪʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʪʦʚʱʠʥʫ ʙʘʟʦʚʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ. 

ʉʠʩʪʝʤʠ ˇʨʫʥʪʦʚʦʢ ʙʫʚʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʘʙʦ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʇʦʨʦʰʢʦʚʽ ˇʨʫʥʪʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘ 

ʜʝʷʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʫ ɭʚʨʦʧʽ ʜʦ 2015 ʨʦʢʫ, ʢʦʣʠ ʙʫʣʦ ʟʘʢʨʠʪʦ ʦʩʪʘʥʥʶ ʣʽʥʽʶ ʧʦʨʦʰʢʦʚʠʭ ˇʨʫʥʪʦʚʦʢ. ʐʘʨ ˇʨʫʥʪʦʚʢʠ 

ʪʚʝʨʜʽʻ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʚ ʧʝʯʽ ʜʣʷ ˇʨʫʥʪʦʚʢʠ. ʇʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ 

ʝʪʘʧʽʚ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʪʘ ʨʫʯʥʝ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʜʝʬʝʢʪʽʚ ʧʦʚʝʨʭʥʽ ʰʣʷʭʦʤ ʰʣʽʬʫʚʘʥʥʷ ʪʘ ʽʥʦʜʽ ʧʦʚʪʦʨʥʦʛʦ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʪʦʛʦ, ʷʢ ʢʫʟʦʚʠ ʥʘʜʽʡʜʫʪʴ ʥʘ ʣʽʥʽʶ ʥʘʥʝʩʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ.  

 

ɺʝʨʭʥʽʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (TC)  
ɿʘʟʚʠʯʘʡ ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʰʘʨʽʚ: ʙʘʟʦʚʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ (BC) ʪʘ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ (CC). ɼʝʷʢʽ ʣʝʛʢʦʚʽ 

ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʙʘʛʘʪʦ ʢʦʤʝʨʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦʢʨʠʚʘʶʪʴʩʷ ʙʝʟ ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ, ʽ ʚ ʮʠʭ ʚʠʧʘʜʢʘʭ ʙʘʟʦʚʝ 

ʧʦʢʨʠʪʪʷ ʻ ʦʩʪʘʥʥʽʤ ʰʘʨʦʤ ʧʦʢʨʠʪʪʷ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʢʫʟʦʚ [ 265, TWG 2019 ].  

 

ɹʘʟʦʚʠʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (BC)  
ʎʝʡ ʰʘʨ ʚʠʟʥʘʯʘʻ ʢʦʣʽʨ ʪʘ ʝʬʝʢʪ (ʤʝʪʘʣʽʢ, ʧʝʨʣʘʤʫʪʨʦʚʠʡ) ʧʦʢʨʠʪʪʷ. ɼʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʧôʷʪʴ ʨʽʟʥʠʭ 

ʪʦʥʽʚ ʦʭʦʧʣʶʶʪʴ ʧʦʥʘʜ 90% ʦʙʩʷʛʫ ʧʨʦʜʫʢʮʽʾ (ʚʝʣʠʢʦʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ), ʘ ʥʘʙʽʨ ʢʦʣʴʦʨʽʚ ʚʠʨʦʙʥʠʢʘ ʜʣʷ ʧʝʚʥʦʾ 

ʤʦʜʝʣʽ ʘʚʪʦʤʦʙʽʣʷ ʨʽʜʢʦ ʧʝʨʝʚʠʱʫʻ 40 ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ. ɿʚôʷʟʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʻ ʧʦʣʽʝʬʽʨʥʽ ʪʘ ʤʝʣʘʤʽʥʦʚʽ ʩʤʦʣʠ. ʋ 

ʧʦʢʨʠʪʪʷʭ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʢʨʠʣʘʪʠ ʪʘ ʧʦʣʽʫʨʝʪʘʥʠ. ʇʽʛʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʦʨʛʘʥʽʯʥʠʤʠ, ʪʘʢ 

ʽ ʥʝʦʨʛʘʥʽʯʥʠʤʠ (ʦʢʩʠʜʠ ʪʠʪʘʥʫ ʘʙʦ ʟʘʣʽʟʘ, ʩʠʣʽʢʘʪʠ, ʘʣʶʤʽʥʽʻʚʽ ʣʫʩʦʯʢʠ) ʽ ʥʝ ʤʽʩʪʠʪʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʩʚʠʥʝʮʴ, 

ʢʘʜʤʽʡ ʪʘ ʭʨʦʤ. ʆʨʛʘʥʽʯʥʽ ʧʽʛʤʝʥʪʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʽʜʽ ʘʙʦ ʥʽʢʝʣʶ, ʟʚôʷʟʘʥʠʭ ʫ ʢʦʤʧʣʝʢʩʠ ʘʙʦ 

ʛʘʣʦʛʝʥʽʜʥʽ ʩʧʦʣʫʢʠ. ɺ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʷʢ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ, 

ʪʘʢ ʽ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ.  

 

ɺʦʣʦʛʘ ʬʘʨʙʘ ʚʠʩʠʭʘʻ (ʘʣʝ ʥʝ ʪʚʝʨʜʽʻ) ʫ ʟʦʥʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʟʦʥʫ ʥʘʥʝʩʝʥʥʷ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ 

ʧʦʢʨʠʪʪʷ. ɼʝʷʢʽ ʢʦʣʴʦʨʠ (ʩʧʝʮʽʘʣʴʥʽ ʢʦʣʴʦʨʠ ʧʘʨʢʫ ʘʙʦ ʙʽʣʽ ʪʦʥʠ) ʥʘʥʦʩʷʪʴʩʷ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ ʫ 

ʚʠʛʣʷʜʽ ʚʝʨʭʥʽʭ ʦʜʥʦʰʘʨʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ (ʤʦʥʦʧʦʢʨʠʪʪʷ).  

 

ʊʝʨʤʽʥ çʢʦʣʽʨ ʟ ʝʬʝʢʪʦʤè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ ʜʣʷ ʩʠʩʪʝʤ ʙʘʟʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʽʟ ʢʽʣʴʢʦʤʘ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʧʦʣʽʭʨʦʤʘʪʠʯʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʝʬʝʢʪ ʤʝʪʘʣʽʢ, ʧʝʨʣʘʤʫʪʨʦʚʠʡ ʝʬʝʢʪ ʘʙʦ ʝʬʝʢʪ ʧʝʨʝʣʠʚʘʥʥʷ ʢʦʣʴʦʨʽʚ. ʎʽ ʩʠʩʪʝʤʠ 

ʥʘʥʦʩʷʪʴʩʷ ʤʝʪʦʜʦʤ wet-on-wet ʫ ʜʚʘ ʘʙʦ ʪʨʠ ʝʪʘʧʠ ʡ ʟʘʚʞʜʠ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʧʨʦʟʦʨʠʤ ʰʘʨʦʤ ʧʦʢʨʠʪʪʷ. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 25 

 

ʇʦʢʨʠʪʪʷ ʟ ʝʬʝʢʪʦʤ ʪʘ ʤʝʪʘʣʝʚʽ ʧʦʢʨʠʪʪʷ ʥʘʥʦʩʷʪʴʩʷ ʫ ʜʚʘ ʝʪʘʧʠ: ʩʧʦʯʘʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʯʘʰ ʽʟ 

ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ; ʧʦʪʽʤ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤʠ ʯʘʰʘʤʠ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ, ʧʥʝʚʤʘʪʠʯʥʠʤ ʘʙʦ 

ʝʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʝʪʘʧʥʠʤ ʥʘʥʝʩʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʥʝʚʤʘʪʠʯʥʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ ʽʟ 

ʥʠʞʯʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʝʨʝʥʝʩʝʥʥʷ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʤʝʥʰʝ ʤʘʪʝʨʽʘʣʫ, ʘ ʚʠʢʠʜʠ ʨʦʟʯʠʥʥʠʢʘ ʻ ʥʠʞʯʠʤʠ. ʇʨʦʪʝ ʜʦʜʘʪʢʦʚʝ 

ʥʘʥʝʩʝʥʥʷ ʰʘʨʽʚ ʘʙʦ ʥʘʥʝʩʝʥʥʷ ʢʽʣʴʢʦʭ ʢʦʣʴʦʨʦʚʠʭ ʩʭʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʠʜʽʚ.  

 

ʇʨʦʟʦʨʠʡ ʰʘʨ (CC)  
ʆʩʪʘʥʥʽʤ ʰʘʨʦʤ ʬʘʨʙʠ ʻ ʧʨʦʟʦʨʝ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʜʟʝʨʢʘʣʴʥʠʡ ʙʣʠʩʢ ʪʘ ʛʣʠʙʠʥʫ ʢʦʣʴʦʨʫ, ʦʧʪʠʤʘʣʴʥʠʡ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʘ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʧʦʜʨʷʧʠʥ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʘʢʨʠʣʘʪʥʠʭ 

ʪʘ ʧʦʣʽʝʬʽʨʥʠʭ ʩʤʦʣ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʽ (1K) ʧʨʦʟʦʨʽ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʘʙʦ 

ʜʚʦʢʦʤʧʦʥʝʥʪʥʽ (2K) ʧʨʦʟʦʨʽ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ. ʋ 2K ʩʠʩʪʝʤʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʟʦʮʽʘʥʘʪʥʽ ʦʪʚʝʨʜʞʫʚʘʯʽ, 

ʷʢʽ ʜʦʜʘʶʪʴʩʷ ʚ ʤʽʰʘʣʢʫ ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʜʦ ʨʦʟʧʠʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ.  

 

ʇʽʩʣʷ ʟʦʥʠ ʥʘʥʝʩʝʥʥʷ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ ʨʦʟʪʘʰʦʚʘʥʘ ʟʦʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʡ ʧʦʜʘʣʴʰʘ ʧʽʯ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʧʦʢʨʠʪʪʷ 

(ʪʘʢʦʞ ʚʽʜʦʤʘ ʷʢ ʧʽʯ ʜʣʷ ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ).  

 

ʇʨʦʟʦʨʽ ʰʘʨʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (2K ʩʠʩʪʝʤʠ ʘʙʦ 1K ʩʠʩʪʝʤʠ), ʘ ʪʘʢʦʞ ʧʦʨʦʰʢʦʚʽ ʧʨʦʟʦʨʽ ʧʦʢʨʠʪʪʷ ʘʙʦ ʧʦʨʦʰʢʦʚʽ 

ʩʫʩʧʝʥʟʽʾ ʙʽʣʴʰʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʝʭʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʬʫʨʛʦʥʽʚ. ʋ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʬʫʨʛʦʥʽʚ ʥʘ ʦʜʥʦʤʫ ʟʘʚʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ 1K ʩʠʩʪʝʤʘ ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ 

ʜʦ 2010 ʨʦʢʫ, ʢʦʣʠ ʚʦʥʘ ʙʫʣʘ ʟʘʤʽʥʝʥʘ 2K ʩʠʩʪʝʤʦʶ ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ. ʇʦʨʦʰʢʦʚʽ ʧʨʦʟʦʨʽ 

ʧʦʢʨʠʪʪʷ ʪʘ ʧʦʨʦʰʢʦʚʽ ʩʫʩʧʝʥʟʽʾ ʙʫʣʠ ʟʘʤʽʥʝʥʽ 2K ʩʠʩʪʝʤʘʤʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʫ 

ʧʝʨʽʦʜ ʽʟ 2010 ʜʦ 2013 ʨʦʢʫ. ʇʨʠʯʠʥʘʤʠ ʮʠʭ ʨʽʰʝʥʴ ʙʫʣʦ ʪʝ, ʱʦ ʟʨʦʩʪʘʣʴʥʽ ʚʠʤʦʛʠ ʢʣʽʻʥʪʽʚ ʜʦ ʷʢʦʩʪʽ ʚʞʝ ʥʝ ʤʦʛʣʠ ʙʫʪʠ 

ʟʘʜʦʚʦʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʷʚʥʠʭ ʬʘʨʙʦʚʠʭ ʩʠʩʪʝʤ, ʽ, ʥʘ ʜʫʤʢʫ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʫʩʧʽʰʥʠʡ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʙʫʚ 

ʤʘʣʦʡʤʦʚʽʨʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʧʨʘʚʜʘʥʠʤ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʨʦʰʢʦʚʽ ʧʦʢʨʠʪʪʷ ʚʩʝ ʱʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʝʭʘʭ 

ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʦʤʝʨʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

 

ɿʘʚʝʨʰʘʣʴʥʠʡ ʝʪʘʧ ʬʘʨʙʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʜʣʷ ʟʘʪʝʤʥʝʥʥʷ ʥʘʚʢʦʣʦ ʢʦʣʽʩʥʠʭ ʘʨʦʢ 

ʽ/ʘʙʦ ʫ ʚʽʜʩʽʢʫ ʜʚʠʛʫʥʘ ʘʚʪʦʤʦʙʽʣʷ.  

 

ʆʟʜʦʙʣʶʚʘʣʴʥʠʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (ʜʦʨʦʙʢʘ) (FI)  
ʇʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʪʘ ʟʘʚʦʜʩʴʢʠʡ ʨʝʤʦʥʪ ʬʘʨʙʦʚʦʛʦ ʧʦʢʨʠʪʪʷ (ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ) ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʟʦʥʘʭ ʦʛʣʷʜʫ ʪʘ 

ʨʝʤʦʥʪʥʠʭ ʢʘʤʝʨʘʭ ʫ ʪʘʢ ʟʚʘʥʽʡ ʟʦʥʽ ʦʩʪʘʪʦʯʥʦʾ ʦʙʨʦʙʢʠ. ʄʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʠʭ ʪʠʧʽʚ ʨʝʤʦʥʪʫ ʻ ʘʙʦ 

ʩʠʩʪʝʤʘʤʠ ʨʝʤʦʥʪʫ ʬʘʨʙʦʚʦʛʦ ʧʦʢʨʠʪʪʷ (ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʝʤʦʥʪʽ ʚ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ), ʘʙʦ ʪʘʢʠʤʠ ʩʘʤʠʤʠ ʘʙʦ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʬʘʨʙʘʤʠ, ʱʦ ʽ ʚ ʦʩʥʦʚʥʽʡ ʣʽʥʽʾ. ʂʫʟʦʚʠ ʟ ʙʽʣʴʰʠʤʠ ʜʝʬʝʢʪʘʤʠ ʰʣʽʬʫʶʪʴ, ʽ ʧʽʩʣʷ ʤʘʩʢʫʚʘʥʥʷ ʧʨʠʜʘʪʥʠʭ 

ʯʘʩʪʠʥ ʚʝʩʴ ʢʫʟʦʚ ʟʥʦʚʫ ʧʦʤʽʱʘʶʪʴ ʥʘ ʣʽʥʽʶ ʥʘʥʝʩʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʧʦʢʨʠʪʪʷ (ʧʦʚʪʦʨʥʠʡ ʮʠʢʣ).  

 

ɿʘʭʠʩʪ ʧʦʨʦʞʥʠʥʠ (CP)  
ɼʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʥ (ʱʦ ʽʩʥʫʶʪʴ ʽʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʤʽʨʢʫʚʘʥʴ) ʟʘʙʝʟʧʝʯʫʻ 

ʚʦʩʢʦʚʘ ʧʣʽʚʢʘ. ʎʝ ʧʦʢʨʠʪʪʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ:  

¶ ʨʦʟʧʠʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʩʢʦʚʠʭ ʨʦʟʯʠʥʽʚ (ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ), ʚʦʩʢʦʚʠʭ ʝʤʫʣʴʩʽʡ (ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ) ʘʙʦ 

100% ʚʦʩʢʫ (ʨʽʜʢʽ ʧʨʝʧʦʣʽʤʝʨʠ, ʱʦ ʟʘʩʪʠʛʘʶʪʴ ʫ ʢʦʥʪʘʢʪʽ ʟ ʧʦʚʽʪʨʷʤ); 

¶ ʟʘʣʠʚʘʥʥʷ ʧʦʨʦʞʥʠʥ ʯʠʩʪʠʤ (100%) ʥʘʛʨʽʪʠʤ ʚʦʩʢʦʤ. 
 



ɻʣʘʚʘ 2 

 

26 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.2.3.4 ˤ͔͒͒ͤͤ͜͜͡Ύ ͙ͤ͊͒͡΄ͯ͟ ͙͔ͪͦͨͤͤ͘͡Ύ  

 

ʇʦʧʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʬʘʨʙʠ, ʜʝʷʢʽ ʯʘʩʪʢʠ ʬʘʨʙʠ ʥʝ ʧʦʧʘʜʘʶʪʴ ʥʘ ʢʫʟʦʚ 

ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʚʠʪʷʞʥʠʤ ʧʦʚʽʪʨʷʤ. ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ.  

 

ʅʘ ʥʘʷʚʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʩʢʨʫʙʝʨʠ ɺʝʥʪʫʨʽ ʧʝʨʝʭʨʝʩʥʦʛʦ ʧʦʪʦʢʫ ʻ ʩʪʘʥʜʘʨʪʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʋ ʮʠʭ ʩʠʩʪʝʤʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʝ ʟʤʽʰʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʢʘʙʽʥʠ ʡ ʢʨʘʧʝʣʴ ʚʦʜʠ ʚ ʩʦʧʣʽ ɺʝʥʪʫʨʽ, ʽ ʯʘʩʪʢʠ ʬʘʨʙʠ ʧʝʨʝʥʦʩʷʪʴʩʷ ʫ ʚʦʜʫ ʩʢʨʫʙʝʨʘ. 

ʏʘʩʪʢʠ ʬʘʨʙʠ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʪʘ ʦʙʨʦʙʣʷʶʪʴʩʷ ʷʢ ʚʽʜʭʦʜʠ, ʘ ʚʦʜʘ ʨʝʮʠʨʢʫʣʶʻʪʴʩʷ.  

 

ʋ ʥʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ ʽ ʷʢʱʦ ʣʽʥʽʾ ʬʘʨʙʫʚʘʥʥʷ ʚ ʥʘʷʚʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʧʦʚʥʽʩʪʶ ʧʝʨʝʙʫʜʦʚʘʥʽ, ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʣʦʚʣʶʚʘʥʥʷ.  

¶ ʩʫʭʝ ʦʯʠʱʝʥʥʷ ʟ ʚʘʧʥʷʢʦʤ: ʬʘʨʙʘ ʧʨʠʣʠʧʘʻ ʜʦ ʧʦʨʦʰʢʫ ʚʘʧʥʷʢʫ ʪʘ ʧʦʪʽʤ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʘ 

ʧʨʦʪʠ ʞʦʨʩʪʢʠʭ ʯʘʩʪʦʢ;  

¶ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʦʯʠʱʝʥʥʷ (ʧʨʦʤʠʚʥʠʡ ʝʣʝʢʪʨʦʬʽʣʴʪʨ);  

¶ ʣʘʙʽʨʠʥʪʥʽ ʬʽʣʴʪʨʠ (ʢʦʨʦʙʢʠ ʟ ʢʘʨʪʦʥʫ)  

¶ ʫ ʤʘʣʝʥʴʢʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʢʘʙʽʥʘʭ (ʯʘʩʪʢʦʚʠʡ ʨʝʤʦʥʪ ʽ ʧʽʜʬʘʨʙʦʚʫʚʘʥʥʷ) ʣʘʙʽʨʠʥʪʥʽ ʬʽʣʴʪʨʠ (ʢʘʨʪʦʥʥʽ ʢʦʨʦʙʢʠ ʘʙʦ 

ʧʣʘʩʪʤʘʩʦʚʽ ʩʫʭʽ ʬʽʣʴʪʨʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ (ʬʽʣʴʪʨʠ ʜʣʷ ʟʘʪʨʠʤʫʚʘʥʥʷ ʯʘʩʪʦʢ ʬʘʨʙʠ)).  

 

2.2.3.5 ˿ͯ΄ͤͤ͜Ύ 

 

ʇʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ/ʧʦʢʨʠʪʪʷ ʚʦʣʦʛʘ ʧʣʽʚʢʘ ʬʘʨʙʠ ʚʠʩʫʰʫʻʪʴʩʷ ʚ ʧʝʯʘʭ. ʎʝ ʢʦʤʙʽʥʘʮʽʷ:  

¶ ʬʽʟʠʯʥʦʛʦ ʩʫʰʽʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʚʦʣʦʛʘ ʧʣʽʚʢʘ ʪʚʝʨʜʥʝ ʯʝʨʝʟ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʪʘ/ʘʙʦ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ;  

¶ ʭʽʤʽʯʥʦʛʦ ʟʰʠʚʘʥʥʷ/ʨʝʪʠʢʫʣʷʮʽʾ (ʚʠʧʘʣʶʚʘʥʥʷ/ʟʘʪʚʝʨʜʽʥʥʷ) ʰʣʷʭʦʤ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʧʦʣʽʢʦʥʜʝʥʩʘʮʽʾ, ʧʦʣʽʧʨʠʻʜʥʘʥʥʷ 

ʘʙʦ ʟʘʢʨʽʧʣʝʥʥʷ ʦʢʠʩʥʝʥʥʷʤ.  

 

ʎʽ ʧʨʦʮʝʩʠ ʧʦʯʠʥʘʶʪʴʩʷ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ, ʘʣʝ 

ʥʝʦʙʭʽʜʥʦ ʜʦʩʷʛʪʠ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʪʚʝʨʜʽʥʥʷ ʡ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʾ ʜʦʩʠʪʴ ʜʦʚʛʦ, ʱʦʙ ʜʦʩʷʛʪʠ ʧʦʚʥʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ 

ʧʦʢʨʠʪʪʷ.  

 

ʇʝʯʽ ʻ ʜʦʚʛʠʤʠ ʪʫʥʝʣʷʤʠ ʟ ʪʝʧʣʦʚʦʶ ʽʟʦʣʷʮʽʻʶ (ʜʦʚʞʠʥʦʶ ʚʽʜ 60 ʤ ʜʦ ʙʽʣʴʰʝ 180 ʤ). ʇʽʩʣʷ ʚʠʭʽʜʥʦʛʦ ʰʣʶʟʫ ʢʫʟʦʚʠ 

ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʟʦʥʫ ʦʭʦʣʦʜʞʝʥʥʷ ʟʦʚʥʽʰʥʽʤ ʧʦʚʽʪʨʷʤ. ʗʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʥʚʝʢʪʠʚʥʽ 

ʩʫʰʘʨʢʠ, ʽʥʦʜʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʜʞʝʨʝʣʘʤʠ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʉʫʰʘʨʢʠ ʥʘʛʨʽʚʘʶʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ, ʽ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʪʝʧʣʦ ʨʝʛʝʥʝʨʫʻʪʴʩʷ ʨʝʢʫʧʝʨʘʪʠʚʥʠʤʠ ʦʢʠʩʥʠʢʘʤʠ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʪʴ ʫ ʷʢʦʩʪʽ ʦʢʠʩʥʠʢʽʚ ʚʤʽʩʪʫ 

ʃʆʉ ʫ ʚʠʪʷʞʥʦʤʫ ʧʦʚʽʪʨʽ.  

 

2.2.3.6 ˤ͙͔͒͊ͤͤ͡Ύ ˶˻˿ ͘͜ ͍͒͜ͻ͙͒ͤ͜ͻ ͎͍͊͘͜  

 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ ʟ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʧʦʪʨʝʙʫʻ ʩʧʦʞʠʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ɿʘʟʚʠʯʘʡ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʠʪʷʞʥʦʛʦ ʧʦʚʽʪʨʷ ʽʟ ʩʫʰʘʨʦʢ, ʦʩʢʽʣʴʢʠ:  

¶ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʟʛʦʨʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʥʘʛʨʽʚʫ ʧʝʯʝʡ ʜʣʷ ʟʘʪʚʝʨʜʽʥʥʷ (ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʤʙʽʥʘʮʽʾ ʩʫʰʘʨʢʠ-ʦʢʠʩʥʠʢʘ);  

¶ ʯʝʨʝʟ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʦʯʠʱʝʥʦʛʦ ʛʘʟʫ (200ï500 ʤʛ Cʟʘʛ/ʥʤ
3
) ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʤʘʣʠʤ ʦʙʩʷʛʦʤ ʚʽʜʭʽʜʥʦʛʦ ʛʘʟʫ 

(5 000ï15 000 ʥʤ
3
/ʛʦʜ);  

¶ ʟʘʧʦʙʽʛʘʻ ʚʠʜʽʣʝʥʥʶ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ (ʧʨʦʜʫʢʪʠ ʨʦʟʢʣʘʜʘʥʥʷ ʚʽʜ ʟʘʪʚʝʨʜʽʥʥʷ ʬʘʨʙʠ).  

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 27 

 

ʇʦʚʽʪʨʷ ʩʫʰʘʨʢʠ ʮʠʨʢʫʣʶʻʪʴʩʷ (ʚʥʫʪʨʽʰʥʻ ʥʘʢʦʧʠʯʝʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ) ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʦ ʙʫʜʝ ʦʩʪʘʪʦʯʥʦ ʩʢʠʥʫʪʦ ʫ ʚʠʛʣʷʜʽ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʛʘʟʫ. ʗʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʢʫʧʝʨʘʪʠʚʥʽ ʘʙʦ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʨʤʽʯʥʽ ʦʢʠʩʥʠʢʠ, ʱʦ ʜʫʞʝ ʯʘʩʪʦ 

ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʦ ʧʝʚʥʠʭ ʩʫʰʘʨʦʢ ʷʢ ʥʘʛʨʽʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʧʝʯʽ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʥʠʢʘ ʥʝʚʝʣʠʢʘ 

ʡ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʥʝʤʦʞʣʠʚʝ, ʩʫʰʠʣʴʥʽ ʧʝʯʽ ʧʨʘʮʶʶʪʴ ʙʝʟ ʦʯʠʱʝʥʥʷ 

ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ.  

 

2.2.3.7 ͍̂ͨͪ͊ͤͤ͜͡Ύ ͍͒͜ͻ͙ͦ͒͊ͣ  

 

ɿʘʭʦʜʠ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʦʜʘʭ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʧʝʨʝʨʦʙʢʠ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʜʽʷʣʴʥʦʩʪʽ ʟ ʥʘʥʝʩʝʥʥʷ 

ʧʦʢʨʠʪʪʽʚ, ʚʽʜʥʦʚʣʝʥʥʷ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ, ʨʦʟʜʽʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʽʜʭʦʜʽʚ, ʘ ʽʥʦʜʽ ʮʝ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʮʝʩʠ ʧʝʨʝʨʦʙʢʠ 

ʚʽʜʭʦʜʽʚ, ʪʘʢʽ ʷʢ ʟʥʝʚʦʜʥʝʥʥʷ (ʦʩʘʜ ʬʘʨʙʠ, ʬʦʩʬʘʪʥʠʡ ʦʩʘʜ) ʘʙʦ ʫʱʽʣʴʥʝʥʥʷ (ʬʦʣʴʛʘ, ʚʽʜʭʦʜʠ ʫʧʘʢʦʚʢʠ).  

 

2.2.3.8 ˿͔͚͍ͣͫͭ͊͜ ͺ͍͊ͪ͋ͯ͊͡Έ͙ͤͻ ͼ͔ͻ͍͜  

 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨʦʟʯʠʥʥʠʢʽʚ ʬʘʨʙʦʚʽ ʩʠʩʪʝʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʥʘ ʦʩʥʦʚʽ (ʦʨʛʘʥʽʯʥʠʭ) ʨʦʟʯʠʥʥʠʢʽʚ (SB (solvent-

based)), ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (WB (water-based)) ʘʙʦ ʧʦʨʦʰʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ (ʙʝʟ ʨʦʟʯʠʥʥʠʢʽʚ) (PO). ʊʝʨʤʽʥ çʬʘʨʙʘ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽè ʦʟʥʘʯʘʻ, ʱʦ ʚ ʛʦʪʦʚʦʤʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽ ʯʘʩʪʠʥʘ (ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 100%) ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ 

ʟʘʤʽʥʝʥʘ ʚʦʜʦʶ. ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʽ ʱʦʜʦ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʘʜʘʥʽ ʚ ʊʘʙʣʠʮʽ 2.5.  

 

 

ʊʘʙʣʠʮʷ 2.5: ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʧʦʚʠʭ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ʇʦʢʨʠʪʪʷ 

ɺʤʽʩʪ 

ʃʆʉ 

(%) 

ɺʤʽʩʪ 

ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ 

(%) 

ʉʧʽʚʚʽʜʥʦʰʝʥ

ʥʷ ʃʆʉ/ 

ʊʚʝʨʜʠʭ 

ʯʘʩʪʦʢ 

ʉʧʦʞʠʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ 

(ʢʛ/ʦʜʠʥʠʮʶ) 

ʊʦʚʱʠʥʘ 

ʩʫʭʦʾ ʧʣʽʚʢʠ 

(ʤʢʤ) 

SB ˇʨʫʥʪʦʚʢʘ 35ï50 50ï65 0,5ï1,0 1,1ï2,8 20ï40 

WB ˇʨʫʥʪʦʚʢʘ 5ï12 45ï55 0,1ï0,26 1,2ï2,4 20ï40 

SB ʙʘʟʦʚʠʡ ʰʘʨ ʽʟ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (MS (medium-solids)) * 

78ï82 18ï22 
3,6ï4,5 1,4ï3,5 

10ï15 

(60) (40) (25) 

SB ʙʘʟʦʚʠʡ ʰʘʨ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (HS (high-solids)) * 

55ï65 35ï45 
1,3ï1,8 1,5ï2,2 

12ï20 

(50) (50) (25) 

SB ʚʝʨʭʥʽʡ ʰʘʨ ʽʟ ʜʫʞʝ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (UHS-TC) 
20ï25 75ï80 0,25ï0,33 2,9ï3,8 35ï45 

WB ʙʘʟʦʚʠʡ ʰʘʨ * 12ï17 
16ï22 

0,6ï1,0 2,3ï3,5 
10ï15 

(40) (25) 

WB ʚʝʨʭʥʽʡ ʰʘʨ (ʚʝʨʭʥʽʡ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (MHTC)) 
18ï22 45ï50 0,36ï0,49 1,9ï2,1 35ï45 

SB 1K ʧʨʦʟʦʨʠʡ ʰʘʨ 40ï50 50ï60 0,66ï1,00 2,0ï3,0 40-45 

SB 2K ʧʨʦʟʦʨʠʡ ʰʘʨ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (HS (high-solids)) 
35ï45 55ï65 0,7-0,8 1,4ï2,4 30ï55 

* ʎʠʬʨʘ ʚ ʜʫʞʢʘʭ ʜʣʷ ʢʦʣʴʦʨʽʚ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʥʝʧʨʦʟʦʨʦʩʪʽ. 

ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] 

 

ɯʩʪʦʨʠʯʥʦ ʬʘʨʙʦʚʽ ʩʠʩʪʝʤʠ ʙʫʣʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʥʠʢʘ ʜʦ 85%, ʟ ʧʠʪʦʤʠʤʠ ʚʠʢʠʜʘʤʠ ʃʆʉ 

ʙʣʠʟʴʢʦ 300 ʛ/ʤ
2
. ʇʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʥʘʧʨʠʢʽʥʮʽ 1970-ʭ ʨʦʢʽʚ ʽʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ 

ʨʦʟʯʠʥʥʠʢʽʚ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʨʦʛʠʭ ʪʘ ʝʥʝʨʛʦʻʤʥʠʭ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ. ʇʨʦʪʷʛʦʤ ʜʝʷʢʠʭ 

ʜʝʩʷʪʠʣʽʪʴ ʫ ɭʉ ʧʨʦʟʦʨʠʡ ʰʘʨ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʜʝʷʢʽ ʚʠʨʦʙʥʠʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʨʦʰʢʦʚʽ ʧʦʢʨʠʪʪʷ ʷʢ ˇʨʫʥʪʦʚʢʫ ʪʘ ʧʨʦʟʦʨʽ ʰʘʨʠ, ʘʣʝ ʮʽ ʤʘʪʝʨʽʘʣʠ ʥʝ ʤʦʛʣʠ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʷʢʦʩʪʽ, ʪʘ ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʬʫʨʛʦʥʽʚ ʦʩʪʘʪʦʯʥʦ 

ʧʨʠʧʠʥʠʣʦʩʷ ʜʦ 2015 ʨʦʢʫ (ʜʠʚ. ʈʦʟʜʽʣ 2.2.3.3).  

 

ɿʛʦʜʦʤ ʟôʷʚʠʣʠʩʷ ʜʚʽ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʮʽʾ ʩʠʩʪʝʤ ʧʦʢʨʠʪʪʽʚ: ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ (SB) ʪʘ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ (WB). ɺʠʙʽʨ ʩʠʩʪʝʤʠ ʧʦʢʨʠʪʪʷ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʚʘʞʣʠʚʽ ʡ ʧʝʨʝʚʘʞʥʦ ʥʝʟʚʦʨʦʪʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ, ʭʦʯʘ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʧʽʜʧʨʦʮʝʩʠ ʽʜʝʥʪʠʯʥʽ. ʏʝʨʝʟ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ ʬʘʨʙʫʚʘʣʴʥʦʛʦ 

ʮʝʭʫ ʧʝʨʝʭʽʜ ʚʽʜ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʜʦ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʨʦʟʧʠʣʝʥʥʷʤ, 

ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʨʘʜʠʢʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. 

 



ɻʣʘʚʘ 2 

 

28 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʂʦʞʥʘ ʢʦʤʙʽʥʘʮʽʷ ʬʘʨʙʦʚʦʾ ʩʠʩʪʝʤʠ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʡ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ 

ʥʘʟʠʚʘʻʪʴʩʷ çʩʽʤʝʡʩʪʚʦʤ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚè, ʽ ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʥʘʣʝʞʠʪʴ ʘʙʦ ʜʦ ʩʽʤʝʡʩʪʚʘ 

ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʘʙʦ ʜʦ ʩʽʤʝʡʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ.  

 

ʊʘʙʣʠʮʷ 2.6: ʊʝʭʥʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʩʽʤʝʡʩʪʚʘʤʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ 

 

ʉʠʩʪʝʤʘ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ 

ʨʦʟʧʠʣʝʥʥʷ 
ʅʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʅʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (ʢʨʽʤ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ) 

ʇʨʦʤʽʞʥʝ ʩʫʰʽʥʥʷ ʤʽʞ 

ʙʘʟʦʚʠʤ ʰʘʨʦʤ ʪʘ ʧʨʦʟʦʨʠʤ 

ʰʘʨʦʤ 

ɿʦʥʘ ʢʦʨʦʪʢʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

(ʥʝ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ) 

ʅʝʦʙʭʽʜʥʽ ʧʨʦʤʽʞʥʘ ʩʫʰʘʨʢʘ (ʟ T = 50ï80 ÁC, ʯʘʩ = 5ï

10 ʭʚʠʣʠʥ) ʪʘ ʰʣʶʟʠ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ, ʪʠʧʦʚʘ 

ʜʦʚʞʠʥʘ 35ï55 ʤ (+ 75% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʣʽʥʽʾ 

ʥʘʥʝʩʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʧʦʢʨʠʪʪʷ) 

ʂʨʠʚʘ ʥʘʛʨʽʚʘʥʥʷ ʩʫʰʠʣʴʥʦʾ 

ʧʝʯʽ ʜʣʷ ˇʨʫʥʪʦʚʢʠ 

ʇʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʠʞʯʝ 100 ÁC ʥʝ ʧʦʪʨʽʙʥʝ 

5ï10 ʭʚʠʣʠʥ ʧʽʜʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʠʧʽʥʥʷ 

ɹʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʬʘʨʙʫʚʘʣʴʥʠʭ ʢʘʤʝʨ 
ʉʪʘʥʜʘʨʪʥʘ ʦʮʠʥʢʦʚʘʥʘ ʩʪʘʣʴ 

ʅʝʽʨʞʘʚʥʘ ʩʪʘʣʴ ʜʣʷ ʚʩʽʭ ʯʘʩʪʠʥ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ 

ʬʘʨʙʦʶ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʯʘʰ ʟ 

ʝʣʝʢʪʨʠʯʥʠʤ ʟʘʨʷʜʞʝʥʥʷʤ 

ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ ʙʝʟ 

ʦʙʤʝʞʝʥʴ 

ɸʚʪʦʤʘʪʠʯʥʝ ʥʘʥʝʩʝʥʥʷ. ʅʝʦʙʭʽʜʥʘ ʝʣʝʢʪʨʠʯʥʦ 

ʨʦʟʜʽʣʴʥʘ ʩʠʩʪʝʤʘ ʧʦʜʘʥʥʷ ʬʘʨʙʠ, ʷʢʘ ʻ ʜʝʱʦ ʤʝʥʰ 

ʝʬʝʢʪʠʚʥʦʶ. 

çʚʽʢʥʦè ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ 
ʐʠʨʰʝ, ʥʽʞ ʜʣʷ ʬʘʨʙ ʥʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ 

ʆʙʤʝʞʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʦʣʦʛʦʩʪʽ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʤʽʩʮʝʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ 

ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] 

 

ʅʘ ʥʘʷʚʥʠʭ ʦʙôʻʢʪʘʭ ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʦʛʦ ʩʽʤʝʡʩʪʚʘ ʜʦ ʽʥʰʦʛʦ (ʆʈ ʜʦ ɺʆ) ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, 

ʷʢʱʦ ʻ ʤʽʩʮʝ ʜʣʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʙʫʜʫʚʘʥʥʷ ʜʨʫʛʦʛʦ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ (ʘʙʦ ʣʽʥʽʾ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ) ʙʝʟ ʟʫʧʠʥʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʥʘʷʚʥʦʤʫ, ʽ ʷʢʱʦ ʥʦʚʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʢʫʟʦʚʥʠʤ ʪʘ ʟʙʠʨʘʣʴʥʠʤ ʮʝʭʘʤʠ. ʏʝʨʝʟ 

ʮʽ ʦʙʤʝʞʝʥʥʷ ʪʘʢʘ ʟʤʽʥʘ ʻ ʜʫʞʝ ʜʦʨʦʛʦʶ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʜʢʦ. ʊʘʤ, ʜʝ ʮʽ ʟʤʽʥʠ ʨʝʘʣʽʟʦʚʘʥʽ, ʚʦʥʠ ʟʜʝʙʽʣʴʰʦʛʦ 

ʦʙʤʝʞʫʶʪʴʩʷ ʦʜʥʠʤ ʧʽʜʧʨʦʮʝʩʦʤ. ʎʝʡ ʪʠʧ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʥʘʟʠʚʘʻʪʴʩʷ ʬʘʨʙʫʚʘʣʴʥʠʤ ʮʝʭʦʤ SB-MIX. ʌʘʢʪʠʯʥʘ 

ʩʠʪʫʘʮʽʷ ʫ ɭʉ ʧʦʢʘʟʘʥʘ ʚ ʊʘʙʣʠʮʽ 2.7.  

 

 

ʊʘʙʣʠʮʷ 2.7: ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʚʽʜʩʦʪʦʢ ʨʽʟʥʠʭ ʩʽʤʝʡʩʪʚ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʫ ɭʉ 

 

ʉʽʤʝʡʩʪʚʦ 

ʬʘʨʙʫʚʘʣʴʥʠʭ 

ʮʝʭʽʚ 

ʇʽʜʧʨʦʮʝʩ 
ʋʩʪʘʥʦʚʢʠ ʇʨʦʮʝʩ ʋʩʪʘʥʦʚʢʠ 

PR * BC * CC 

WB WB WB SB 57% 
ʉʪʘʥʜʘʨʪʥʠʡ 42% 

ɯʥʪʝʛʨʦʚʘʥʠʡ 15% 

SB-MIX  WB SB SB WB SB 28,5% 
ʉʪʘʥʜʘʨʪʥʠʡ 27% 

ɯʥʪʝʛʨʦʚʘʥʠʡ 1,5% 

SB SB SB SB 14,5% 
ʉʪʘʥʜʘʨʪʥʠʡ 13% 

ɯʥʪʝʛʨʦʚʘʥʠʡ 1,5% 

ʉʪʘʥʜʘʨʪʥʠʡ (ʚʩʽ ʩʽʤʝʡʩʪʚʘ) 82% 

ɯʥʪʝʛʨʦʚʘʥʠʡ (ʚʩʽ ʩʽʤʝʡʩʪʚʘ) 18% 

* ɼʣʷ ʨʽʟʥʠʭ ʚʝʨʩʽʡ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʥʘʟʚʠ ʪʘ ʩʢʦʨʦʯʝʥʥʷ (ʜʠʚ. ʈʦʟʜʽʣ 2.2.3.9). ʇʨʠʤʽʪʢʘ: 

ʇʨʦʮʝʩ three-wet ʚʭʦʜʠʪʴ ʫ ʪʝʨʤʽʥ çʽʥʪʝʛʨʦʚʘʥʠʡ ʧʨʦʮʝʩè. 

PR: ˇʨʫʥʪʦʚʢʘ; BC: ʙʘʟʦʚʠʡ ʰʘʨ; CC: ʧʨʦʟʦʨʠʡ ʰʘʨ; WB: ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ; SB: ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ; SB-MIX: ʥʘ ʦʩʥʦʚʽ 

ʩʫʤʽʰʽ ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʚʦʜʠ. 

ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ], ʥʘ ʦʩʥʦʚʽ ʚʠʙʽʨʢʠ ʽʟ 67 (ʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 74) ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

 

2.2.3.9 ˹͍ͦ͜ ͦͤ͟ͼ͔ͨͼ͜͝ ͺ͍͊ͪ͋ͯ͊͡Έ͎ͤͦͦ ͼ͔ͻͯ 

 

ɿʘ ʦʩʪʘʥʥʽ 10ï15 ʨʦʢʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʾ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ:  

¶ ʋʩʫʥʝʥʥʷ ʧʝʯʽ ʜʣʷ ˇʨʫʥʪʦʚʢʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ:  

ƺ ʉʠʩʪʝʤʠ çwet-in-wet-in-wetè (three-wet), ʥʘʥʝʩʝʥʥʷ ˇʨʫʥʪʦʚʢʠ, ʙʘʟʦʚʦʛʦ ʰʘʨʫ ʪʘ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ ʙʝʟ 

ʧʨʦʤʽʞʥʦʛʦ ʩʫʰʽʥʥʷ/ʟʘʪʚʝʨʜʽʥʥʷ;  

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 29 

 

ƺ ɯʥʪʝʛʨʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ (ɯʇ), ʱʦ ʧʦʻʜʥʫʶʪʴ ʬʫʥʢʮʽʾ ˇʨʫʥʪʦʚʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʚ ʦʜʥʦʤʫ ʥʦʚʦʤʫ ʪʠʧʽ 

ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʫ ʜʚʘ ʝʪʘʧʠ. 

ʆʙʠʜʚʽ ʢʦʥʮʝʧʮʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʧʨʘʮʶʶʪʴ ʽʟ ʬʘʨʙʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʘʙʦ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ; ʧʨʦʪʝ ʧʨʦʟʦʨʝ 

ʧʦʢʨʠʪʪʷ ʟʘʚʞʜʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ.  

¶ ʈʝʮʠʨʢʫʣʷʮʽʷ ʧʦʚʽʪʨʷ ʢʘʤʝʨʠ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʟʘʟʚʠʯʘʡ ʫ ʢʦʤʙʽʥʘʮʽʾ ʽʟ ʩʫʭʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʥʘʜʣʠʰʢʫ 

ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ. 

 

ʏʝʨʝʟ ʙʝʟʣʽʯ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ ʮʽ ʢʦʥʮʝʧʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʤʦʞʣʠʚʽ ʚ ʥʘʷʚʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʟʘ ʨʦʟʫʤʥʦʶ ʚʘʨʪʽʩʪʶ, ʘʣʝ 

ʧʨʦʧʦʥʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʻʢʪʽʚ ʥʦʚʠʭ ʮʝʭʽʚ ʘʙʦ ʫ ʚʠʧʘʜʢʫ ʧʦʚʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʘʷʚʥʠʭ. ʅʘʨʘʟʽ 18% ʚʩʽʭ 

ʮʝʭʽʚ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ɭʉ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʮʝʩ three-wet, ʘʙʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʨʦʮʝʩ, ʽ ʙʘʛʘʪʦ 

ʚʠʨʦʙʥʠʢʽʚ ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʤʘʡʙʫʪʥʽʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʥʦʚʠʭ ʧʨʦʻʢʪʽʚ. ʉʫʭʝ ʚʽʜʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ ʬʘʨʙʠ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʝ ʫ 18% ʚʩʽʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ɭʉ ʷʢ ʤʽʥʽʤʫʤ ʚ ʦʜʥʽʡ ʽʟ ʜʝʢʽʣʴʢʦʭ ʢʘʤʝʨ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʜʽʣʝʥʥʷʤ [ 201, 

ACEA 2016 ].  

 

ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʤʘʶʪʴ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʃʆʉ; ʦʩʥʦʚʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ ʝʢʦʥʦʤʽʷ ʚʦʜʠ 

(ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʧʦʚʽʪʨʷ) ʪʘ ʝʥʝʨʛʽʾ (ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʽʛʨʽʚʫ ʧʝʯʽ ʜʣʷ ˇʨʫʥʪʦʚʢʠ, ʟʥʘʯʥʦ ʤʝʥʰʝ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʽ ʜʣʷ 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ). ɺʦʥʠ ʪʘʢʦʞ ʝʢʦʥʦʤʣʷʪʴ ʢʦʨʠʩʥʫ ʧʣʦʱʫ ʧʨʠʤʽʱʝʥʥʷ (ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʯʽ ʜʣʷ ˇʨʫʥʪʦʚʢʠ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʙʦʯʠʭ ʟʦʥ ʤʽʞ ʥʘʥʝʩʝʥʥʷʤ ˇʨʫʥʪʦʚʢʠ (PR) ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ (BC)).  

 

2.2.3.10 ˿͔ͨͼ͊͜͡Έͤ͊ ͨͪͦ͒ͯ͟ͼ͜Ύ ͍ ͼ͔ͻ͊ͻ ͒͡Ύ ͺ͍͊ͪ͋ͯ͊ͤͤΎ ͔͎͍͙ͦ͟͡ͻ ͍͍͊ͭͦͣͦ͋͜͜͡  

 

ʆʧʝʨʘʪʦʨʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʩʪʠʢʘʶʪʴʩʷ ʟʽ ʟʨʦʩʪʘʣʴʥʠʤ ʧʦʧʠʪʦʤ ʥʘ ʜʚʦʢʦʣʴʦʨʦʚʽ ʘʚʪʦʤʦʙʽʣʽ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʫʟʦʚ 

ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʠʡ ʦʜʥʠʤ ʢʦʣʴʦʨʦʤ, ʯʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ ʤʘʩʢʫʻʪʴʩʷ ʡ ʢʫʟʦʚ ʟʥʦʚʫ ʧʦʜʘʻʪʴʩʷ ʥʘ ʣʽʥʽʶ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʜʨʫʛʦʛʦ ʢʦʣʴʦʨʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ, ʚʠʢʠʜʽʚ ʃʆʉ, ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʜʠʚ. ʪʘʢʦʞ ʈʦʟʜʽʣʠ 2.3.1 ʪʘ 2.3.2).  

 

ʅʘ ʜʝʷʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʬʫʨʛʦʥʠ ʢʘʪʝʛʦʨʽʾ N1 ʬʘʨʙʫʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʣʝʛʢʦʚʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʜʝ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʥʝʧʦʬʘʨʙʦʚʘʥʦʛʦ ʢʫʟʦʚʘ (BIW (body in white)) ʫ ʢʽʥʮʝʚʦʤʫ 

ʧʽʜʩʫʤʢʫ ʚʢʨʠʪʘ ʧʣʘʩʪʠʢʦʚʠʤʠ ʜʝʪʘʣʷʤʠ, ʪʢʘʥʠʥʦʶ ʘʙʦ ʢʠʣʠʤʦʤ, ʬʫʨʛʦʥʠ ʟʘʟʚʠʯʘʡ ʥʝ ʤʘʶʪʴ ʘʙʦ ʤʘʶʪʴ ʣʠʰʝ ʥʝʚʝʣʠʢʽ 

ʚʽʢʥʘ ʫ ʚʘʥʪʘʞʥʦʤʫ ʚʽʜʩʽʢʫ ʪʘ ʚʝʣʠʢʽ ʚʠʜʠʤʽ ʚʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʦʢʨʠʚʘʪʠʩʷ ʪʠʤʠ ʞ ʰʘʨʘʤʠ, ʽ ʷʢʽ ʤʘʶʪʴ 

ʙʫʪʠ ʪʽʻʾ ʞ ʷʢʦʩʪʽ, ʱʦ ʡ ʟʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʠʜʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʥʝʩʝʥʥʷʤ 

ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ.  

 

ɿʘʟʚʠʯʘʡ ʥʘʯʽʧʥʽ ʜʝʪʘʣʽ (ʥʘʧʨʠʢʣʘʜ, ʙʘʤʧʝʨʠ), ʷʢʽ ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʣʽʥʽʾ ʦʩʪʘʪʦʯʥʦʛʦ ʟʙʠʨʘʥʥʷ, 

ʬʘʨʙʫʶʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ. ʇʨʦʪʝ ʚ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ ʮʽ ʜʝʪʘʣʽ ʪʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʽʩʣʷ 

ʧʨʦʜʘʞʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʧʦʣʦʟʘʭ ʢʫʟʦʚʘ ʘʙʦ ʥʘ ʦʢʨʝʤʠʭ ʧʦʣʦʟʘʭ ʽ ʬʘʨʙʫʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʢʫʟʦʚʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 

ʦʜʥʦʤʫ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ.  

 

2.2.4 ͍̅͊ͪ͋ͯ͊ͤͤΎ ͺ͎͍ͯͪͦͤ͜  

 

ʅʘ ʈʠʩʫʥʢʫ 2.11 ʧʦʢʘʟʘʥʦ ʚʝʣʠʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʦʚʘʨʥʦʾ ʢʘʪʝʛʦʨʽʾ çʬʫʨʛʦʥè. ʂʣʘʩʠʯʥʦ, ʮʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ 

ʚʝʣʠʢʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʢʫʟʦʚʽʚ/ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʧʝʨʝʚʘʞʥʦ ʢʘʪʝʛʦʨʽʶ N1 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ 

2007/46/ɭʉ
13
, ʘ ʪʘʢʦʞ ʧʦʭʽʜʥʽ ʚʘʨʽʘʥʪʠ ʜʣʷ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (M1) ʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ, ʧʨʦʜʫʢʮʽʶ, ʱʦ ʪʘʢʦʞ 

ʧʽʜʧʘʜʘʻ ʧʽʜ ʢʘʪʝʛʦʨʽʾ N2 ʪʘ M2 (ʤʽʢʨʦʘʚʪʦʙʫʩʠ). ʇʨʠʥʮʠʧ ʢʦʥʩʪʨʫʢʮʽʾ ʤʝʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʟʚʠʯʘʡ ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ (ʮʽʣʽʩʥʠʡ ʤʦʥʦʢʦʢ/ʥʝʩʥʠʡ ʢʫʟʦʚ), ʭʦʯʘ ʜʝʷʢʽ ʚʠʨʦʙʥʠʢʠ ʚʠʨʦʙʣʷʶʪʴ ʬʫʨʛʦʥʠ ʥʘ ʰʘʩʽ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

 

                                                           
13 ɼʠʨʝʢʪʠʚʘ ʧʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʠʧʫ: ɼʠʨʝʢʪʠʚʘ 2007/46/ɭʉ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻ ʦʩʥʦʚʫ ʜʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭʥʽʭ 

ʧʨʠʯʝʧʽʚ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ, ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʦʢʨʝʤʠʭ ʪʝʭʥʽʯʥʠʭ ʦʜʠʥʠʮʴ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʪʘʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 
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30 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʗʢ ʧʨʘʚʠʣʦ, ʩʭʝʤʘ ʡ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʜʣʷ ʬʫʨʛʦʥʽʚ ʜʫʞʝ ʩʭʦʞʽ ʥʘ ʩʭʝʤʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʮʝʭʽʚ ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʩʦʙʣʠʚʦ ʪʦʤʫ, ʱʦ ʬʫʨʛʦʥʠ ʚʠʨʦʙʣʷʶʪʴʩʷ ʽ ʧʨʦʜʘʶʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʽ ʧʝʨʝʚʘʞʥʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʟ ʣʽʥʽʷʤʠ, ʢʦʨʦʪʢʠʤʠ ʮʠʢʣʘʤʠ ʡ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

 

 

 
 

ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] 

ʈʠʩʫʥʦʢ 2.11: ʇʨʠʢʣʘʜʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʷʢ ʬʫʨʛʦʥʠ  
 

 

ʅʘʩʪʫʧʥʽ ʩʧʝʮʠʬʽʯʥʽ ʘʩʧʝʢʪʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʢʠʜʠ ʃʆʉ ʪʘ ʤʘʶʪʴ ʙʫʪʠ ʚʟʷʪʽ ʜʦ ʫʚʘʛʠ:  

¶ ʇʦʢʨʠʪʪʷ ʚʝʣʠʢʠʭ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʬʘʨʙʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʪʘ 

ʙʽʣʴʰʠʭ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʃʆʉ ʫ ʛ/ʤ
2
 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʝʛʢʦʚʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ.  

¶ ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʙʦʪʠ ʪʘ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ 

ʯʘʰʽ. ʏʘʩʪʦ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʬʘʨʙʫʚʘʣʴʥʘ ʢʘʤʝʨʘ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʮʠʢʣʫ.  

¶ ɺʝʣʠʢʘ ʯʘʩʪʢʘ ʦʜʥʦʰʘʨʦʚʠʭ ʚʝʨʭʥʽʭ ʧʦʢʨʠʪʪʽʚ, ʜʦʩʪʫʧʥʠʭ ʪʽʣʴʢʠ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ.  

¶ ʂʣʽʻʥʪʠ ʟʘʤʦʚʣʷʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʡ ʜʽʘʧʘʟʦʥ ʢʦʣʴʦʨʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʩʧʝʮʽʘʣʴʥʽ ʢʦʣʴʦʨʠ ʧʘʨʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʢʣʽʻʥʪʘʤʠ.  

¶ ʉʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ʬʘʨʙʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʘʛʘʪʦ ʢʦʣʴʦʨʽʚ ʫ ʙʫʜʴ-ʷʢʠʡ ʧʝʨʽʦʜ ʚʠʨʦʙʥʠʮʪʚʘ.  

¶ ʇʦʩʠʣʝʥʝ ʦʯʠʱʝʥʥʷ.  

¶ ʉʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ (ʚʽʩʢ, ʪʦʚʱʠʥʘ ʰʘʨʫ ʪʦʱʦ) ʫ ʟʚôʷʟʢʫ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʛʘʨʘʥʪʽʡ ʟʘʭʠʩʪʫ 

ʚʽʜ ʢʦʨʦʟʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʙʽʣʴʰʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʢʦʥʮʝʧʮʽʡ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʽʟ ʬʘʨʙʫʚʘʥʥʷ 

ʬʫʨʛʦʥʽʚ, ʥʽʞ ʫ ʮʝʭʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ.  

¶ ɹʽʣʴʰʽ ʫʩʪʘʥʦʚʢʠ ʯʝʨʝʟ ʨʦʟʤʽʨ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʢʦʥʮʝʧʮʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʫʟʘʛʘʣʴʥʝʥʦ ʚ ʊʘʙʣʠʮʽ 2.8. 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 31 

 

ʊʘʙʣʠʮʷ 2.8: ʂʦʥʮʝʧʮʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʜʣʷ ʬʫʨʛʦʥʽʚ 

ʐʘʨ EC PR BC CC TC ʂʦʤʝʥʪʘʨʽ 

ɺʘʨʽʘʥʪʠ 

ʰʘʨʽʚ 

WB WB WB SB   

WB WB (WB) (SB) WB BC/CC ʪʽʣʴʢʠ ʜʣʷ ʤʝʪʘʣʝʚʠʭ/ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʣʴʦʨʽʚ 

WB WB (SB) (SB) SB BC/CC ʪʽʣʴʢʠ ʜʣʷ ʤʝʪʘʣʝʚʠʭ/ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʣʴʦʨʽʚ 

WB SB (SB) (SB) SB BC/CC ʪʽʣʴʢʠ ʜʣʷ ʤʝʪʘʣʝʚʠʭ/ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʣʴʦʨʽʚ 

WB ʅɼ SB SB ʅɼ 
 

WB ʅɼ ʅɼ ʅɼ SB 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʥʝʤʘʻ ʜʘʥʠʭ. 

EC: ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ; PR: ˇʨʫʥʪʦʚʢʘ; BC: ʙʘʟʦʚʠʡ ʰʘʨ; CC: ʧʨʦʟʦʨʠʡ ʰʘʨ; TC: ʚʝʨʭʥʽʡ ʰʘʨ; WB: ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ; SB: ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ. ɼʫʞʢʠ ʦʟʥʘʯʘʶʪʴ ʥʝʦʙʦʚôʷʟʢʦʚʠʡ ʰʘʨ, ʜʠʚ. ʢʦʤʝʥʪʘʨʽ. 

ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ], ʜʘʥʽ ʚʽʜ Volkswagen AG, Daimler AG, Fiat Chrysler Automobiles N V, Renault, PSA, Iveco, 

D¿rr Systems GmbH, Eisenmann Anlagenbau GmbH & Co KG. 

 

2.2.5 ͍̅͊ͪ͋ͯ͊ͤͤΎ ͍͙͊ͤͭ͊͗ͤͻ ͍͍͊ͭͦͣͦ͋͜͜͡ ό΄͊ͫ͜ ͍͙͊ͤͭ͊͗ͤͻ ͍͍͊ͭͦͣͦ͋͜͜͡ύ 

 

ɺʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʪʨʴʦʭ ʯʘʩʪʠʥ (ʜʠʚ. ʈʠʩʫʥʦʢ 2.12):  

¶ ʰʘʩʽ; 

¶ ʢʘʙʽʥʘ; 

¶ ʚʘʥʪʘʞʥʠʡ ʚʽʜʩʽʢ/ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ. 

 

ɺʠʨʦʙʥʠʢ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʛʦʪʦʚʣʷʻ ʪʘ ʥʘʥʦʩʠʪʴ ʧʦʢʨʠʪʪʷ ʥʘ ʰʘʩʽ ʪʘ ʢʘʙʽʥʠ ʦʢʨʝʤʦ, ʘ ʪʘʢʦʞ ʟʙʠʨʘʻ ʢʘʙʽʥʫ, 

ʜʚʠʛʫʥ ʪʘ ʪʨʘʥʩʤʽʩʽʶ ʥʘ ʰʘʩʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ɺʠʨʦʙʥʠʮʪʚʦ ʚʘʥʪʘʞʥʠʭ ʢʫʟʦʚʽʚ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʬʫʨʛʦʥʽʚ, ʩʘʤʦʩʢʠʜʽʚ, ʮʠʩʪʝʨʥ), ʘ ʪʘʢʦʞ ʧʨʠʯʝʧʽʚ ʪʘ ʥʘʧʽʚʧʨʠʯʝʧʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʦʢʨʝʤʦ 

ʚʽʜ ʦʙôʻʢʪʘ ʟʙʠʨʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ
14

. 

 

 
ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] 

ʈʠʩʫʥʦʢ 2.12: ʊʠʧʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ (ʦʢʨʝʤʽ ʚʽʜʩʽʢʠ ʜʣʷ ʚʦʜʽʷ ʪʘ ʚʘʥʪʘʞʫ)  
 

 

ɼʣʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʘʞʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ: 

 

                                                           
14 ʌʘʨʙʫʚʘʥʥʷ ʚʘʥʪʘʞʥʦʛʦ ʢʫʟʦʚʘ ʥʝ ʧʽʜʧʘʜʘʻ ʧʽʜ ʜʽʶ ɼʇɺ, ɼʦʜʘʪʦʢ VII, ʜʽʷʣʴʥʽʩʪʴ 3 (a) iii (ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʬʫʨʛʦʥʠ ʪʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ). 

ʇʦʢʨʠʪʪʷ ʮʠʭ ʯʘʩʪʠʥ ʘʙʦ ʚʠʨʦʙʽʚ (ʜʝ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚ ɼʦʜʘʪʢʫ ɯ ʜʦ ɼʇɺ) ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ɻʣʘʚʽ 3 çʅʘʥʝʩʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʥʘ ʽʥʰʽ ʤʝʪʘʣʝʚʽ ʪʘ ʧʣʘʩʪʤʘʩʦʚʽ ʧʦʚʝʨʭʥʽè. 

ɺʘʥʪʘʞʥʠʡ ʢʫʟʦʚ ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟʙʠʨʘʻʪʴʩʷ 

ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʰʘʩʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʢʨʝʤʠʭ 

ʦʙôʻʢʪʘʭ ʚʠʨʦʙʥʠʢʘʤʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

CV-ʢʘʙʽʥʠ 

CV (ʰʘʩʽ) 



ɻʣʘʚʘ 2 

 

32 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

¶ ʊʨʠʚʘʣʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʚʧʣʠʚʫ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ (ʥʘʧʨʠʢʣʘʜ, ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ, ʢʠʩʣʦʪʥʽ 

ʜʦʱʽ), ʟʘʭʠʩʪ ʚʽʜ ʩʢʦʣʶʚʘʥʥʷ, ʩʦʥʮʷ, ʩʪʠʨʘʥʥʷ ʚ ʘʚʪʦʤʠʡʢʘʭ ʪʦʱʦ.  

¶ ɯʜʝʘʣʴʥʽ ʦʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ: ʧʦʣʽʨʫʚʘʥʥʷ, ʛʣʠʙʠʥʘ ʢʦʣʴʦʨʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʘʣʘʤʫʪʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʝʬʝʢʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ ʩʪʘʣʽʩʪʴ ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʽʚ (ʪʘʢʠʭ ʷʢ ʤʝʪʘʣʽʟʦʚʘʥʝ 

ʧʦʢʨʠʪʪʷ).  

 

ʎʽ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʽʥʽʤʫʤ ʪʨʴʦʭ, ʯʘʩʪʦ ʯʦʪʠʨʴʦʭ ʘʙʦ ʥʘʚʽʪʴ ʧôʷʪʠ ʰʘʨʽʚ ʬʘʨʙʠ, 

ʱʦ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. ɺʦʥʠ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʜʝʪʘʣʽ ʢʫʟʦʚʘ, ʰʪʘʤʧʦʚʘʥʽ ʪʘ ʟʽʙʨʘʥʽ ʽʟ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʦʾ ʩʪʘʣʽ, 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ [ 201, ACEA 2016 ].  

 

ʋ ɭʚʨʦʧʽ ʧʝʨʝʚʘʞʘʻ ʪʘʢʘ ʩʪʨʫʢʪʫʨʘ ʰʘʨʫ ʬʘʨʙʠ:  

¶ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʧʣʘʩʪʤʘʩʠ ʪʘ ʜʝʪʘʣʝʡ ʢʫʟʦʚʘ, ʟʽʙʨʘʥʠʭ ʽʟ ʤʝʪʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʪʘʣʴ 

ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʬʦʩʬʘʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ);  

¶ ʢʘʪʦʜʥʝ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ˇʨʫʥʪʦʚʢʠ;  

¶ ʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ʥʠʟʫ ʢʫʟʦʚʘ/ʛʝʨʤʝʪʠʟʘʮʽʷ ʰʚʽʚ;  

¶ ˇʨʫʥʪʦʚʢʘ;  

¶ ʚʝʨʭʥʽʡ ʰʘʨ ʧʦʢʨʠʪʪʷ (ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʴ ʽʟ ʙʘʟʦʚʦʛʦ ʰʘʨʫ ʪʘ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ);  

¶ ʢʦʥʩʝʨʚʘʮʽʷ ʧʦʨʦʞʥʠʥ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʢʦʥʩʝʨʚʘʮʽʷ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ.  

 

ʈʘʤʘ (ʰʘʩʽ) ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʟʽʙʨʘʥʘ ʟ ʣʦʥʞʝʨʦʥʽʚ ʪʘ ʧʦʧʝʨʝʯʦʢ, ʧʦʧʝʨʝʜʥʴʦ ʧʦʢʨʠʪʠʭ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ, 

ˇʨʫʥʪʦʚʢʦʶ, ʘ ʽʥʦʜʽ ʡ ʚʝʨʭʥʽʤ ʧʦʢʨʠʪʪʷʤ. ʇʽʩʣʷ ʟʙʠʨʘʥʥʷ ʪʨʘʥʩʤʽʩʽʾ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʝʡ ʥʘ ʨʘʤʽ ʦʩʪʘʥʥʴʦʶ ʦʧʝʨʘʮʽʻʶ 

ʬʘʨʙʫʚʘʥʥʷ ʰʘʩʽ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʻ ʧʦʢʨʠʪʪʷ ʥʝʧʦʢʨʠʪʠʭ ʯʘʩʪʠʥ ʰʘʩʽ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ, ʜʣʷ ʫʩʫʥʝʥʥʷ ʧʦʜʨʷʧʠʥ ʘʙʦ 

ʬʘʨʙʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ. ʗʢʱʦ ʧʦʢʨʠʪʪʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ ʜʝʪʘʣʝʡ ʽʟ ʢʨʽʧʣʝʥʥʷʤ ʥʘ 

ʙʦʣʪʘʭ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʪʦʤʫ ʞ ʦʙôʻʢʪʽ (ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʜʝʷʢʠʭ ʚʝʣʠʢʠʭ ʟʘʚʦʜʘʭ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ), ʮʽ ʦʧʝʨʘʮʽʾ ʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʚʢʣʶʯʝʥʽ ʷʢ ʦʧʝʨʘʮʽʾ ʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʥʘ 

ʤʝʞʽ ʙʘʣʘʥʩʫ ʨʦʟʯʠʥʥʠʢʽʚ ʫʩʪʘʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʢʦʥʮʝʧʮʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʫʟʘʛʘʣʴʥʝʥʦ ʚ ʊʘʙʣʠʮʽ 2.9.  

 

ʅʘ ʚʠʢʠʜʠ ʃʆʉ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʜʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ:  

¶ ʂʽʣʴʢʽʩʪʴ ʢʦʣʴʦʨʽʚ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʯʦʨʥʦʛʦ ʘʙʦ ʪʝʤʥʦ-ʩʽʨʦʛʦ, ʤʝʥʰʘ, ʥʽʞ ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʘʣʝ ʥʝʫʭʠʣʴʥʦ 

ʟʨʦʩʪʘʻ, ʦʩʢʽʣʴʢʠ ʚʩʝ ʙʽʣʴʰʝ ʡ ʙʽʣʴʰʝ ʢʣʽʻʥʪʽʚ ʭʦʯʫʪʴ, ʱʦʙ ʰʘʩʽ ʪʘ ʢʘʙʽʥʘ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʙʫʣʠ 

ʧʦʬʘʨʙʦʚʘʥʽ ʚ ʦʜʥʘʢʦʚʽ ʘʙʦ ʥʘʙʣʠʞʝʥʽ ʢʦʣʴʦʨʠ.  

¶ ʏʝʨʝʟ ʩʢʣʘʜʥʫ ʛʝʦʤʝʪʨʽʶ ʪʘ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʪʠʧʽʚ ʰʘʩʽ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʦʜʥʠʤ ʚʠʨʦʙʥʠʢʦʤ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʘʟʚʠʯʘʡ 

ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʮʝʭʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ.  

 

 

ʊʘʙʣʠʮʷ 2.9: ʂʦʥʮʝʧʮʽʷ ʧʦʢʨʠʪʪʷ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʐʘʨ EC PR BC CC TC ʂʦʤʝʥʪʘʨʽ 

ɺʘʨʽʘʥʪʠ ʰʘʨʽʚ 

*  ʅɼ ʅɼ ʅɼ SB 
ʂʽʥʮʝʚʝ ʬʘʨʙʫʚʘʥʥʷ ʣʠʰʝ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʢʦʣʴʦʨʫ ʪʘ ʨʝʤʦʥʪʫ 

* ʅɼ ʅɼ ʅɼ WB 

 *  SB ʅɼ ʅɼ WB 

WB ʅɼ ʅɼ ʅɼ SB 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʥʝʤʘʻ ʜʘʥʠʭ. 

* ɼʝʪʘʣʽ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟ ɽʇ (ʽʥʦʜʽ ʪʘʢʦʞ ʽʟ ʚʝʨʭʥʽʤ ʧʦʢʨʠʪʪʷʤ) ʽ ʟʙʠʨʘʻʪʴʩʷ ʥʘ ʟʘʚʦʜʽ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ 

ʰʘʩʽ. 

ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] ɼʘʥʽ ʚʽʜ Iveco, Daimler, MAN, D¿rr Systems GmbH, Eisenmann Anlagenbau GmbH & Co KG 

 

ʌʘʨʙʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʫʯʥʠʤ ʘʙʦ ʨʦʙʦʪʠʟʦʚʘʥʠʤ. ɼʦ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʽʚ ʥʘʣʝʞʘʪʴ ʩʢʦʨʦʯʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʨʦʟʧʠʣʝʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘʚʜʷʢʠ ʚʠʱʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʪʘ ʦʜʥʦʨʽʜʥʦʤʫ ʧʦʢʨʠʪʪʶ, ʱʦ 

ʚʽʜʪʚʦʨʶʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʧʝʨʝʚʘʛʠ ʟ ʧʦʛʣʷʜʫ ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 33 

 

ɼʣʷ ʩʫʰʽʥʥʷ ʰʘʩʽ ʟ ʧʦʢʨʠʪʪʷʤ ʩʧʦʯʘʪʢʫ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʫ ʟʦʥʫ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 40 Á C ʪʘ 

ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʚʽʪʨʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʬʘʨʙʫ ʩʫʰʘʪʴ ʫ ʩʫʰʘʨʮʽ ʟ ʧʨʠʤʫʩʦʚʠʤ ʧʦʜʘʥʥʷʤ ʧʦʚʽʪʨʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

85ï100ÁC. ɺʝʨʭʥʽʡ ʰʘʨ ʤʦʞʝ ʙʫʪʠ 2K ʬʘʨʙʦʶ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʪʘ ʥʠʟʴʢʠʤ 

ʚʤʽʩʪʦʤ ʃʆʉ. ʇʽʩʣʷ ʩʫʰʽʥʥʷ ʰʘʩʽ ʦʭʦʣʦʜʞʫʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʜʝʤʘʩʢʫʶʪʴ. ʆʩʽ ʙʫʜʫʪʴ 

ʧʦʬʘʨʙʦʚʘʥʽ ʚʝʨʭʥʽʤ ʰʘʨʦʤ ʫ ʨʘʤʢʘʭ ʬʘʨʙʫʚʘʥʥʷ ʰʘʩʽ ʽ, ʦʪʞʝ, ʙʫʜʫʪʴ ʧʽʜʜʘʥʽ ʘʥʘʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʫ. 

 

 

ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] 

ʈʠʩʫʥʦʢ 2.13: ʌʘʨʙʫʚʘʥʥʷ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ  
 

2.2.6 ͍̅͊ͪ͋ͯ͊ͤͤΎ ͊͋ͤ͟͜ ͍͙͊ͤͭ͊͗ͤͻ ͍͍͊ͭͦͣͦ͋͜͜͡  

 

ʂʘʙʽʥʠ ʚʦʜʽʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʬʘʨʙʫʶʪʴʩʷ ʦʢʨʝʤʦ ʪʘ ʧʦʪʽʤ ʤʦʥʪʫʶʪʴʩʷ ʜʦ ʰʘʩʽ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. ɿʘʛʘʣʦʤ 

ʩʭʝʤʘ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʜʫʞʝ ʩʭʦʞʽ ʥʘ ʩʭʝʤʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʮʝʭʫ ʜʣʷ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ. ʇʨʦʪʝ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʩʧʝʮʠʬʽʯʥʽ ʘʩʧʝʢʪʠ:  

¶ ɯʩʥʫʻ ʙʘʛʘʪʦ ʬʘʨʙ, ʷʢʽ ʯʘʩʪʦ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʫ ʚʠʛʣʷʜʽ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ. ɼʫʞʝ ʯʘʩʪʦ ʢʣʽʻʥʪʠ 

ʧʨʠʟʥʘʯʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʢʦʣʴʦʨʠ ʧʘʨʢʫ, ʽ ʜʣʷ ʧʝʚʥʦʾ ʤʦʜʝʣʽ ʢʘʙʽʥʠ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʜʦ 300 ʢʦʣʴʦʨʽʚ. 

¶ ɼʦ 50% ʧʦʚʝʨʭʥʽ ʢʘʙʽʥʠ ʧʦʢʨʠʪʦ ʧʣʘʩʪʠʢʦʚʠʤʠ ʜʝʪʘʣʷʤʠ (ʧʝʨʝʚʘʞʥʦ ʜʝʪʘʣʷʤʠ ʟ ʧʦʣʽʝʪʠʣʝʥʫ/ʝʪʠʣʝʥ-ʧʨʦʧʽʣʝʥ-

ʜʽʻʥʫ (PE/EPDM), ʚʽʜʣʠʪʠʤʠ ʧʽʜ ʪʠʩʢʦʤ), ʪʦʤʫ ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʬʘʨʙʦʚʠʤ ʩʠʩʪʝʤʘʤ, ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʦʙʦʭ 

ʧʦʚʝʨʭʦʥʴ. 

¶ ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʦʥʮʝʧʮʽʡ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʚ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ ʪʨʘʥʩʧʦʨʪʽʚ ʙʽʣʴʰʘ, 

ʥʽʞ ʫ ʮʝʭʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

 

ʎʽ ʧʨʦʙʣʝʤʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʩʦʢʦʛʦ ʚʽʜʩʦʪʢʘ ʥʘʥʝʩʝʥʥʷ ʙʘʟʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʯʠ ʚʝʨʭʥʽʭ ʧʦʢʨʠʪʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʜʫʞʝ ʚʠʩʦʢʠʤ ʘʙʦ ʥʘʜʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (SB-

VHS/UHS) ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʪʘʢʦʛʦ ʞ ʘʙʦ ʥʘʚʽʪʴ ʥʠʞʯʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʃʆʉ ʜʦ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʥʽʞ ʫ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

ɺʽʜʥʦʰʝʥʥʷ ʃʆʉ ʜʦ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʘ ʥʝ ʣʠʰʝ ʚʤʽʩʪ ʃʆʉ, ʪʨʝʙʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʘʡʢʨʘʱʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʬʘʨʙʦʚʠʭ ʩʠʩʪʝʤ. ɺʽʜʥʦʰʝʥʥʷ ʃʆʉ ʜʦ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʫ ʬʘʨʙʫʚʘʥʥʽ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ CV ʩʪʘʥʦʚʠʪʴ:  

¶ 0,25ï0,33 SB-VHS/UHS; 

¶ 0,60ï1,00 WB BC; 

¶ 0,36ï0,49 WB TC (ʩʝʨʝʜʥʽʡ/ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ). 

 

ʊʘʢʦʞ ʜʠʚ. ʊʘʙʣʠʮʶ 2.5.  

 

ʆʩʢʽʣʴʢʠ ʚʽʢʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʥʘʙʘʛʘʪʦ ʰʠʨʰʝ, ʥʽʞ ʜʣʷ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʘ ʟʦʥʠ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʩʫʰʠʣʴʥʽ ʢʘʤʝʨʠ ʢʦʨʦʪʰʽ ʪʘ ʩʧʦʞʠʚʘʶʪʴ ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʮʽ ʬʘʨʙʫʚʘʣʴʥʽ ʮʝʭʠ ʤʘʶʪʴ ʢʨʘʱʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʟ ʧʦʛʣʷʜʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʘʨʙʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʦʩʦʙʣʠʚʦ ʚ ʨʝʛʽʦʥʘʭ ʽʟ ʪʨʠʚʘʣʠʤʠ 

ʧʝʨʽʦʜʘʤʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʚʦʣʦʛʦʩʪʽ. 

 



ɻʣʘʚʘ 2 

 

34 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʢʦʥʮʝʧʮʽʡ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ, ʷʢʽ ʟʘʢʣʘʜʝʥʽ ʚ ʟʘʛʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʟʙʠʨʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʣʦʛʽʩʪʠʢʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʨʦʙʥʠʢʘ (ʜʠʚ. ʊʘʙʣʠʮʶ 2.10). ʌʘʨʙʦʚʽ ʩʠʩʪʝʤʠ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʘʪʚʝʨʜʽʥʥʷ ʚʽʜ 80 ÁC ʜʦ 90 ÁC, ʷʢʽ 

ʦʜʥʘʢʦʚʦ ʟʘʩʪʦʩʦʚʥʽ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʽ ʧʣʘʩʪʤʘʩʦʚʠʭ ʧʦʚʝʨʭʦʥʴ (ʪʦʤʫ ʬʘʨʙʫʚʘʥʥʷ ʧʣʘʩʪʤʘʩʦʚʠʭ ʜʝʪʘʣʝʡ ʤʦʞʝ ʙʫʪʠ 

ʽʥʪʝʛʨʦʚʘʥʝ ʚ ʮʝʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʘʙʽʥ), ʫʞʝ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʘʙʽʥ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʱʦ ʥʝ 

ʚʭʦʜʷʪʴ ʜʦ ɭʉ ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʙʝʟʫʤʦʚʥʦ, ʙʫʜʫʪʴ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʽʥʰʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ɭʉ.  

 

ʊʘʙʣʠʮʷ 2.10: ʂʦʥʮʝʧʮʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʜʣʷ ʢʘʙʽʥ ʚʘʥʪʘʞʽʚʦʢ 

ʐʘʨ EC PR BC CC TC ʂʦʤʝʥʪʘʨʽ 

ɺʘʨʽʘʥʪʠ 

ʰʘʨʽʚ 

ʅɼ PO WB SB 2K (WB) 
ɺʝʨʭʥʽʡ ʰʘʨ ʪʽʣʴʢʠ ʜʣʷ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʪʽʡ ʩʘʤʽʡ ʣʽʥʽʾ 

ʅɼ ʅɼ SB SB  ʂʘʙʽʥʘ + ʧʣʘʩʪʤʘʩʦʚʽ ʜʝʪʘʣʽ, ʧʨʦʮʝʩ ʟʘ 80 ÁC 

WB WB ʅɼ ʅɼ WB  

WB WB WB SB (WB) 
ɺʝʨʭʥʽʡ ʰʘʨ ʪʽʣʴʢʠ ʜʣʷ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʪʽʡ ʩʘʤʽʡ ʣʽʥʽʾ 

WB WB WB SB  
 

WB WB ʅɼ ʅɼ SB 

WB SB WB SB (WB) 
ɺʝʨʭʥʽʡ ʰʘʨ ʪʽʣʴʢʠ ʜʣʷ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʪʽʡ ʩʘʤʽʡ ʣʽʥʽʾ 

WB WB SB SB ʅɼ 

 
WB ʅɼ ʅɼ ʅɼ SB 

WB SB SB SB ʅɼ 

WB ʅɼ SB SB ʅɼ 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ, PO: ʧʦʨʦʰʢʦʚʝ ʧʦʢʨʠʪʪʷ. 

ɼʣʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʘʨʽʘʥʪʠ ʰʘʨʽʚ ʫ ʜʫʞʢʘʭ ʜʠʚ. ʢʦʤʝʥʪʘʨʽ 

ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] ɼʘʥʽ ʚʽʜ D¿rr, Scania, Iveco, Daimler, MAN Trucks&Buses, Volvo Group, Nissan 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʻ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ (ʨʦʙʦʪʠ) ʽ ʩʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ʬʘʨʙʠ, ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ 

ʧʦʜʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ (ʩʧʦʞʠʚʘʥʥʷ ʚʽʜ 100 ʢʛ/ʜʝʥʴ ʜʦ 200 ʢʛ/ʜʝʥʴ) ʽ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠ ʙʘʛʘʪʦ ʨʽʟʥʠʭ 

ʢʦʣʴʦʨʽʚ, ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʙʽʣʴʰʝ 300 ʜʣʷ ʧʝʚʥʦʾ ʤʦʜʝʣʽ ʩʘʣʦʥʫ. 

 

 
ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] 

ʈʠʩʫʥʦʢ 2.14: ʌʘʨʙʫʚʘʥʥʷ ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 35 

 

2.2.7 ˹͔͔͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͤ ͊ ͍͙͊ͭͦ͋ͯͫ  

 

ʋ ʧʨʠʥʮʠʧʽ, ʦʧʠʩʠ ʧʨʦʮʝʩʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʫ ʈʦʟʜʽʣʽ 2.2.3 ʜʽʡʩʥʽ ʡ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʘʚʪʦʙʫʩʠ. ʆʩʥʦʚʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʦʧʠʩʘʥʽ ʥʠʞʯʝ:  

 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʝʛʢʦʚʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʙʫʩʽʚ ʥʘʙʘʛʘʪʦ ʤʝʥʰʽ. ʆʪʞʝ, ʮʝʭʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʤʝʥʰʫ ʧʦʪʫʞʥʽʩʪʴ (< 20 ʦʜʠʥʠʮʴ ʥʘ ʜʝʥʴ). ɯʩʥʫʶʪʴ ʜʚʘ ʧʨʠʥʮʠʧʠ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʦʙʦʪʠ:  

¶ ɿʘʤʽʩʪʴ ʦʢʨʝʤʠʭ ʢʘʤʝʨ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʜʣʷ ʢʦʞʥʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʣʽʥʽʷ ʬʘʨʙʫʚʘʥʥʷ, ʽ ʢʫʟʦʚʠ ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʦʜʥʽʻʶ ʡ ʪʽʻʶ ʞ ʣʽʥʽʻʶ, ʧʦʢʠ ʥʝ 

ʙʫʜʫʪʴ ʥʘʥʝʩʝʥʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʰʘʨʠ ʧʦʢʨʠʪʪʷ. 

¶ ʌʘʨʙʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʬʘʨʙʫʚʘʣʴʥʠʭ ʙʦʢʩʘʭ ʟʘʤʽʩʪʴ ʧʦʩʣʽʜʦʚʥʠʭ ʣʽʥʽʡ ʬʘʨʙʫʚʘʥʥʷ (ʜʠʚ. ʈʠʩʫʥʦʢ 2.15, 

ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʙʫʚ ʥʝʱʦʜʘʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʠʡ
15

). 

 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʮʝʩ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʘʚʪʦʙʫʩ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʚʽ ʘʙʦ ʪʨʠ ʨʽʟʥʽ ʚʠʨʦʙʥʠʯʽ ʜʽʣʴʥʠʮʽ, ʚʦʜʥʦʯʘʩ ʥʘ 

ʢʦʞʥʽʡ ʜʽʣʴʥʠʮʽ ʻ ʮʝʭ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʙʫʩʽʚ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʥʘʥʝʩʝʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʰʘʨʽʚ ʬʘʨʙʠ. ʎʴʦʛʦ 

ʟʘʟʚʠʯʘʡ ʥʝ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

 

 

ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] 

ʈʠʩʫʥʦʢ 2.15: ʈʽʟʥʽ ʢʦʥʮʝʧʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʚʝʣʠʢʠʭ (ɸ: ʧʦʩʣʽʜʦʚʥʘ ʣʽʥʽʷ ʬʘʨʙʫʚʘʥʥʷ) ʪʘ ʩʝʨʝʜʥʽʭ ʘʙʦ 

ʤʘʣʠʭ (ɺ: ʬʘʨʙʫʚʘʣʴʥʽ ʙʦʢʩʠ) ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 
 

 

ɺʘʞʣʠʚʦʶ ʨʠʩʦʶ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʘʚʪʦʙʫʩʠ ʻ ʧʦʪʨʝʙʘ ʢʣʽʻʥʪʽʚ ʫ ʢʦʣʴʦʨʘʭ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʤʘʨʢʠ, ʪʦʤʫ 

ʬʘʨʙʫʚʘʣʴʥʠʤ ʮʝʭʘʤ ʜʦʚʦʜʠʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʟ ʙʽʣʴʰ ʥʽʞ 400 ʨʽʟʥʠʤʠ ʪʦʥʘʤʠ, ʽ ʜʫʞʝ ʯʘʩʪʦ ʟʘʤʦʚʣʷʶʪʴ ʙʘʛʘʪʦʢʦʣʴʦʨʦʚʽ 

ʤʽʩʴʢʽ ʪʘ ʤʽʞʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ.  

 

ʅʝ ʥʘ ʚʩʽ ʢʫʟʦʚʠ ʘʚʪʦʙʫʩʽʚ ʥʘʥʦʩʠʪʴʩʷ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ. ɺʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʦʢʨʠʚʘʶʪʴʩʷ, ʪʦʜʽ ʷʢ ʤʽʞʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ, ʦʩʦʙʣʠʚʦ ʚ ʣʶʢʩʦʚʦʤʫ ʩʝʛʤʝʥʪʽ, ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʽ 

ʚʥʫʪʨʽʰʥʽʤʠ ʧʣʘʩʪʤʘʩʦʚʠʤʠ ʜʝʪʘʣʷʤʠ ʪʘ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʚʝʨʭʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. ʊʦʤʫ ʧʦʬʘʨʙʦʚʘʥʽ ʧʦʚʝʨʭʥʽ ʪʘ 

ʚʠʢʠʜʠ ʃʆʉ ʫ ʛ/ʤ
2
 ʜʫʞʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. ɼʣʷ ʪʫʨʠʩʪʠʯʥʠʭ ʘʚʪʦʙʫʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʦʢʨʠʪʪʷ ʜʣʷ 

ʧʽʜʣʦʛʠ; ʮʽ ʤʘʪʝʨʽʘʣʠ ʬʽʢʩʫʶʪʴʩʷ ʜʚʦʩʪʦʨʦʥʥʴʦʶ ʢʣʝʡʢʦʶ ʧʣʽʚʢʦʶ ʘʙʦ ʩʢʣʝʶʶʪʴʩʷ ʜʠʩʧʝʨʩʽʡʥʠʤʠ ʢʣʝʷʤʠ, ʫ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. ɿʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ʜʥʘ ʢʫʟʦʚʘ ʜʫʞʝ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʷʢʦʩʪʽ ʧʦʢʨʠʪʪʷ ʭʦʜʦʚʦʾ 

ʯʘʩʪʠʥʠ ʧʽʩʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʟʙʠʨʘʥʥʷ ʘʚʪʦʙʫʩʘ.  

 

ʄʘʪʝʨʽʘʣ ʧʦʢʨʠʪʪʷ ʥʘʥʦʩʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘ ʩʠʩʪʝʤʦʶ airmix ʘʙʦ ʙʝʟʧʦʚʽʪʨʷʥʦʛʦ 

ʬʘʨʙʦʨʦʟʧʠʣʶʚʘʯʘ HVLP. ʅʘʜʣʠʰʦʢ ʨʦʟʧʠʣʝʥʥʷ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʤʦʢʨʠʤʠ ʩʢʨʫʙʝʨʘʤʠ ʘʙʦ ʩʫʭʠʤʠ ʬʽʣʴʪʨʘʤʠ.  

 

ɼʣʷ ʩʫʰʽʥʥʷ ʰʘʩʽ ʟ ʧʦʢʨʠʪʪʷʤ ʩʧʦʯʘʪʢʫ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʫ ʟʦʥʫ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 40 Á C ʪʘ 

ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʚʽʪʨʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʬʘʨʙʫ ʩʫʰʘʪʴ ʚ ʩʫʰʘʨʮʽ ʟ ʧʨʠʤʫʩʦʚʠʤ ʧʦʜʘʥʥʷʤ ʧʦʚʽʪʨʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

85ï90ÁC. ʇʽʩʣʷ ʩʫʰʽʥʥʷ ʰʘʩʽ ʦʭʦʣʦʜʞʫʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

                                                           
15 ʉʚʝʡʜʘ, ʇ. ʂʦʥʮʝʧʮʽʷ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʙʦʢʩʫ ʘʙʦ ʣʽʥʽʾ ʬʘʨʙʫʚʘʥʥʷ. ʄʦʜʫʣʴʥʽ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʫʶʪʴ ʛʥʫʯʢʽʩʪʴ ʪʘ ʩʢʦʨʦʯʫʶʪʴ ʚʠʪʨʘʪʠ. ʊʝʭʥ. ʜʣʷ ʚʥʫʪʨ. 

ʧʦʚʝʨʭʥʽ 2011, 4 (2), 26ï29; ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʮʠʬʨʦʚʦʛʦ ʦʙôʻʢʪʘ 10.1365/s35724-011-0034-2. 

ʂʘʙʽʥʘ ʨʦʟʧʠʣʝʥʥʷ 

ʩʫʰʘʨʢʘ 

ʂʘʙʽʥʘ 

ʨʦʟʧʠʣʝʥʥʷ 

ʩʫʰʘʨʢʘ 
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36 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 
ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] 

ʈʠʩʫʥʦʢ 2.16: ʆʧʝʨʘʮʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʘʚʪʦʙʫʩʠ: ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʧʦʢʨʠʪʪʷ (ʣʽʚʦʨʫʯ) ʪʘ ʚʝʨʭʥʽʡ 

ʰʘʨ (ʧʨʘʚʦʨʫʯ)  
 

 

ʊʘʙʣʠʮʷ 2.11: ʂʦʥʮʝʧʮʽʷ ʧʦʢʨʠʪʪʷ ʜʣʷ ʘʚʪʦʙʫʩʽʚ 

ʐʘʨ EC PR BC CC TC UC ʂʦʤʝʥʪʘʨʽ 

ɺʘʨʽʘʥʪʠ 

ʰʘʨʽʚ 

WB ʅɼ ʅɼ ʅɼ ʅɼ ʅɼ 
ʇʽʩʣʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʽʥʰʠʡ 

ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ 

WB *  *  *  SB ʅɼ ʆʟʜʦʙʣʶʚʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʘʚʪʦʙʫʩʘ 

* SB WB SB (SB) ʅɼ ɺʝʨʭʥʽʡ ʰʘʨ ʪʽʣʴʢʠ ʜʣʷ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

WB WB SB SB ʅɼ ʅɼ  

- SB WB SB (SB) SB ɺʝʨʭʥʽʡ ʰʘʨ ʪʽʣʴʢʠ ʜʣʷ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

SB WB ʅɼ ʅɼ SB ʅɼ ɽʧʦʢʩʠʜʥʘ ˇʨʫʥʪʦʚʢʘ ʷʢ ʟʘʤʽʥʘ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʶ 

SB SB ʅɼ ʅɼ SB ʅɼ 
 

WB SB SB SB ʅɼ SB 

*  SB SB SB (SB) SB ɺʝʨʭʥʽʡ ʰʘʨ ʪʽʣʴʢʠ ʜʣʷ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʇʨʠʤʽʪʢʘ: * ɿʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʢʨʝʤʦʤʫ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ. 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ, UC (Undercarriage coat): ʧʦʢʨʠʪʪʷ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʫʜʘʨʽʚ ʜʨʽʙʥʠʤ ʢʘʤʽʥʥʷʤ. 

ɼʞʝʨʝʣʦ: [ 201, ACEA 2016 ] ɼʘʥʽ ʚʽʜ Iveco S.p.A., MAN Truck & buses, Daimler AG, Scania AB 
 

ʆʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʚʽʜ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʩʫʰʠʣʴʥʠʭ ʧʝʯʝʡ (ʧʽʯ ʜʣʷ 

ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʧʽʯ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ) ʥʘ ʚʝʣʠʢʠʭ ʫʩʪʘʥʦʚʢʘʭ. ɼʣʷ ʤʝʥʰʠʭ ʫʩʪʘʥʦʚʦʢ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʝʪʦʜʠ ʫʩʫʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 
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2.3 ˽ͦͭͦ;ͤ͜ ͍ͪͤ͜͜ ͙͍ͫͨͦ͗͊ͤͤΎ ͭ͊ ͍͙͙͍͒͟͜ ͍͒͜ ͔͔ͤ͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͭͪ͊ͤͫͨͦͪͭͤ͜ 
͙͊ͫͦ͋͘  

 

[ 155, TWG 2016 ] [ 142, ACEA 2016 ] [ 147, TFTEI 2016 ] [ 145, ACEA 2019 ] [ 146, ACEA 2018 ]  

 

 

ʋ ʟʙʦʨʽ ʜʘʥʠʭ ʙʨʘʣʘ ʫʯʘʩʪʴ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ (PC). ʂʽʣʴʢʽʩʪʴ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʬʫʨʛʦʥʠ (ʌʋʈɻʆʅ), ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ (CV) ʪʘ ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʂɸɹɯʅɸ) ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ, ʫʩʴʦʛʦ ʩʽʤ, ʘ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʘʚʪʦʙʫʩʠ ʙʫʣʘ ʣʠʰʝ ʦʜʥʘ ʫʩʪʘʥʦʚʢʘ [ 155, TWG 

2016 ]. ɼʦʜʘʪʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʜʨʫʛʦʛʦ ʟʘʚʦʜʫ ʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʘʚʪʦʙʫʩʠ ʙʫʣʠ ʥʘʜʘʥʽ ʚ ʩʝʨʝʜʠʥʽ 2018 ʨʦʢʫ [ 223, 

Spain 2018 ]. ɼʘʥʽ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʢʠʜʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʰʠʭ ʜʞʝʨʝʣ [ 142, ACEA 2016 ] [ 147, 

TFTEI 2016 ].  

 

ʅʦʤʽʥʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ, ʚʤʽʩʪʫ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʪʘ ʃʆʉ, ʩʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʥʝʩʢʫ ʫ ʚʠʢʠʜʠ ʥʘʜʘʥʽ ʚ 

ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ. 
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ʊʘʙʣʠʮʷ 2.12: ɺʤʽʩʪ ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʫ ʤʘʪʝʨʽʘʣʘʭ ʧʦʢʨʠʪʪʷ 

ʄʘʪʝʨʽʘʣ ʧʦʢʨʠʪʪʷ 
ʊʦʚʱʠʥʘ ʩʫʭʦʾ 

ʧʣʽʚʢʠ (ʤʢʤ) 

ɺʤʽʩʪ ʪʚʝʨʜʠʭ 

ʯʘʩʪʦʢ (1) (% ʤ) 

ɺʤʽʩʪ ʃʆʉ (1), ʛʦʪʦʚʠʡ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (% ʤ) 

ʉʧʦʞʠʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ (2) 

(ʢʛ/ʢʫʟʦʚ) 

ɺʥʝʩʦʢ ʫ ʚʠʢʠʜʠ (3) 

(ʛ/ʤ2) 

ʌʘʨʙʘ ʜʣʷ ʢʘʪʦʜʥʦʛʦ ʟʘʥʫʨʝʥʥʷ, 

ʤʘʪʝʨʽʘʣ ʧʦʧʦʚʥʝʥʥʷ 
ɯɺ 38ï42 2ï4 6,0ï7,0 ɯɺ 

ʌʘʨʙʘ ʜʣʷ ʢʘʪʦʜʥʦʛʦ ʟʘʥʫʨʝʥʥʷ, 

ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ ʦʙʨʦʙʢʠ ʰʣʷʭʦʤ 

ʟʘʥʫʨʝʥʥʷ 

18ï22 ʜʣʷ 

ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 
>10 ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʧʦʚʝʨʭʥʽ 

16ï20 1ï2 ɯɺ 0,6ï1,0 

ˆʨʫʥʪʦʚʢʘ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 20ï40 50ï65 35ï50 1,4ï2,8 4,0ï8,0 

ˆʨʫʥʪʦʚʢʘ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ 20ï40 45ï55 5ï12 1,2ï2,4 0,5ï1,5 

ˆʨʫʥʪʦʚʢʘ ʥʘ ʦʩʥʦʚʽ ʧʦʨʦʰʢʫ 60ï90 100 0 2,0ï2,5 0 

ɹʘʟʦʚʠʡ ʰʘʨ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 

(4) 
10ï15 (25) 18ï22 (40) 78ï82 (60) 2,5ï3,5 20ï30 

ɹʘʟʦʚʠʡ ʰʘʨ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 
(4) (ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ) 

12ï20 (25) 35ï45 (50) 55ï65 (50) 1,5ï2,2 10ï15 

ɹʘʟʦʚʠʡ ʰʘʨ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (4) 10ï15 (25) 16ï22 (40) 12ï17 2,5ï3,5 3,0ï6,5 

ɯʥʪʝʛʨʦʚʘʥʠʡ ʧʨʦʮʝʩ (ʮʽʣʝ ʧʦʢʨʠʪʪʷ 

ʙʝʟ ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ) 
15ï30 (35) 16ï30 (40) 10ï18 3,0ï5,0 3,0ï7,5 

ʇʨʦʟʦʨʠʡ ʰʘʨ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 30ï55 47ï54 46ï53 2,1ï3,0 7,0ï12,0 

ʇʨʦʟʦʨʠʡ ʰʘʨ (ʚʠʩʦʢʠʡ ʚʤʽʩʪ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, 1K) 
30ï55 55ï60 40ï45 1,8ï2,4 6,0ï10,0 

ʇʨʦʟʦʨʠʡ ʰʘʨ (ʚʠʩʦʢʠʡ ʚʤʽʩʪ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, 2K) 
30ï55 55ï65 35ï45 1,6ï2,4 5,0ï9,0 

ʇʨʦʟʦʨʠʡ ʰʘʨ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (2K) 30ï45 45ï50 8ï15 2,2ï2,8 1,5ï4,0 

ʇʦʨʦʰʢʦʚʘ ʩʫʩʧʝʥʟʽʷ 30ï40 37ï40 < 1 2,3ï2,8 0,5ï1,0 

ʇʨʦʟʦʨʠʡ ʰʘʨ ʥʘ ʦʩʥʦʚʽ ʧʦʨʦʰʢʫ 60ï80 100 0 1,4ï1,8 0 

ɺʝʨʭʥʽʡ ʰʘʨ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 
(1K) 

35ï50 45ï60 40ï55 2,8ï4,0 9,0ï18,0 

ɺʝʨʭʥʽʡ ʰʘʨ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 

(2K) 
35ï50 55ï70 30ï45 2,4ï3,5 7,0ï14,0 

ɺʝʨʭʥʽʡ ʰʘʨ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (1K) 35ï50 45ï55 5ï13 3,1ï4,5 1,5ï4,5 

ɺʝʨʭʥʽʡ ʰʘʨ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (2K) 35ï50 45ï50 12ï18 3,4ï5,0 3,5ï7,0 

ʈʝʯʦʚʠʥʘ ʜʣʷ ʦʙʨʦʙʢʠ ʜʥʘ ʢʫʟʦʚʘ 200ï1 000 95ï98 2ï5 1ï5 0,2ï3,0 

ɻʝʨʤʝʪʠʟʘʮʽʷ ʰʚʘ Ï: (2ï10) ʤʤ 95ï98 2ï5 3ï9 0,7ï4,0 

ʈʦʟʧʠʣʶʚʘʣʴʥʠʡ ʜʝʤʧʬʫʚʘʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ 
1 500ï5 000 79ï99 0ï3 2ï8 0ï2 

ʄʘʪʝʨʽʘʣ ʜʣʷ ʟʘʭʠʩʪʫ ʧʦʨʦʞʥʠʥʠ 
ʙʝʟ ʚʤʽʩʪʫ ʃʆʉ 

ɯɺ ʈʽʟʥʠʡ 0 1ï2 0 

ʄʘʪʝʨʽʘʣ ʜʣʷ ʟʘʭʠʩʪʫ ʧʦʨʦʞʥʠʥʠ ʟ 

ʚʤʽʩʪʦʤ ʃʆʉ 
ɯɺ 70ï85 15ï30 1ï2 2,0ï5,0 

ʇʨʦʤʠʚʥʠʡ ʘʛʝʥʪ ʜʣʷ ˇʨʫʥʪʦʚʢʠ ʥʘ 
ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 

ɯɺ 0 100 
ʅʘ ʨʦʟʧʠʣʶʚʘʯ: 
ʟʤʽʥʘ ʢʦʣʴʦʨʫ: 

15 ʤʣ ʬʘʨʙʠ 

200 ʤʣ 
ʧʨʦʤʠʚʥʦʛʦ 

ʘʛʝʥʪʘ (5) 

ʢʦʨʦʪʢʝ 
ʧʨʦʤʠʚʘʥʥʷ: 

ɹʘʟʦʚʠʡ ʰʘʨ: 
ʧʽʩʣʷ (1ï5) 

ʢʫʟʦʚʽʚ 

ʇʨʦʟʦʨʠʡ ʰʘʨ: 
ʧʽʩʣʷ 

(5ï10) ʢʫʟʦʚʽʚ 

(20ï30) ʤʣ 
ʨʦʟʯʠʥʥʠʢ 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʦʮʝʩʫ 

ʪʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ 
ʟʘʚʦʜʫ 

ʇʨʦʤʠʚʥʠʡ ʘʛʝʥʪ ʜʣʷ ˇʨʫʥʪʦʚʢʠ ʥʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ 
ɯɺ 0 10ï15 

ʇʨʦʤʠʚʥʠʡ ʘʛʝʥʪ ʜʣʷ ʙʘʟʦʚʦʛʦ ʰʘʨʫ 
ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ 

ɯɺ 0 100 

ʇʨʦʤʠʚʥʠʡ ʘʛʝʥʪ ʜʣʷ ʙʘʟʦʚʦʛʦ ʰʘʨʫ 

ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ 
ɯɺ 0 10ï15 

ʇʨʦʤʠʚʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 
ɯɺ 0 0 

ʇʨʦʤʠʚʥʠʡ ʘʛʝʥʪ ʜʣʷ ʧʨʦʟʦʨʦʛʦ 

ʰʘʨʫ 
ɯɺ 0 100 

ʆʯʠʱʝʥʥʷ ʫʩʪʘʥʦʚʢʠ, ʨʦʟʯʠʥʥʠʢ, 

ʢʘʤʝʨʘ ʟʤʽʰʫʚʘʥʥʷ, ʣʘʙʦʨʘʪʦʨʽʷ 
ɯɺ 0 0ï100 < 1 

(1) ʂʦʣʠ ʛʦʪʦʚʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
(2) ʂʽʣʴʢʽʩʪʴ ʬʘʨʙʠ, ʱʦ ʨʦʟʧʠʣʶʻʪʴʩʷ, ʥʘ ʢʫʟʦʚ; ʟʘʛʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ ʚʥʘʩʣʽʜʦʢ ʚʪʨʘʪ ʧʽʜ ʯʘʩ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʪʘ ʧʦʚʪʦʨʥʠʭ ʮʠʢʣʽʚ. 

(3) ɺʽʜʧʦʚʽʜʥʦ ʜʦ 31 BimSchV (ʌʝʜʝʨʘʣʴʥʠʡ ʟʘʢʦʥ ʧʨʦ ʙʦʨʦʪʴʙʫ ʟ ʚʠʢʠʜʘʤʠ), ʦʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʡ 

ʫʩʪʘʥʦʚʢʠ (ʙʝʟ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʢʘʤʝʨʠ). 
(4) ɿʥʘʯʝʥʥʷ ʚ ʜʫʞʢʘʭ ʩʪʦʩʫʶʪʴʩʷ ʚʽʜʪʽʥʢʽʚ ʢʦʣʴʦʨʽʚ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʥʝʧʨʦʟʦʨʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʙʽʣʠʡ ʘʙʦ ʙʝʞʝʚʠʡ (ʢʦʣʽʨ ʥʽʤʝʮʴʢʦʛʦ ʪʘʢʩʽ). 

(5) ʋ ʪʘʢ ʟʚʘʥʽʡ ʧʨʦʮʝʜʫʨʽ ʤôʷʢʦʛʦ ʧʨʦʜʫʚʘʥʥʷ ʥʦʚʠʡ ʢʦʣʽʨ ˇʨʫʥʪʦʚʢʠ ʧʦʜʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʬʘʨʙʫʚʘʥʥʷ ʟʘʜʥʴʦʾ ʯʘʩʪʠʥʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ. ʎʝ ʫʩʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʤʠʚʘʥʥʷ ʧʽʜ ʯʘʩ ʟʤʽʥʠ ʢʦʣʴʦʨʽʚ. 
ʇʨʠʤʽʪʢʘ: ɿʘʛʘʣʴʥʽ ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ. ɯʥʰʽ ʫʤʦʚʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʯʘʩ ʚʽʜ ʯʘʩʫ ʟ ʤʽʨʢʫʚʘʥʴ 

ʷʢʦʩʪʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ɿʦʢʨʝʤʘ, ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʜʽʶʪʴ ʨʽʟʥʽ ʚʠʤʦʛʠ. 

ɼʞʝʨʝʣʦ: [ 169, VDI 2013 ] 
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2.3.1 ˿͙͍ͨͦ͗͊ͤͤΎ  

2.3.1.1 ˿͙͍ͨͦ͗͊ͤͤΎ ͔͔͎ͤͪ͜͝ 

 

ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʧʨʦʮʝʩʽ ʬʘʨʙʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 40% ʜʦ 50% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʘʚʪʦʤʦʙʽʣʽʚ (ʤʘʡʜʘʥʯʠʢ ʟʙʠʨʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ), ʽ ʮʝʡ ʝʥʝʨʛʦʻʤʥʠʡ ʝʪʘʧ ʧʦʪʝʥʮʽʡʥʦ ʻ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤ ʽʟ ʧʦʛʣʷʜʫ 

ʝʢʦʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʘʚʪʦʤʦʙʽʣʽʚ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʚʠʢʠʜʽʚ. ʆʩʥʦʚʥʘ ʯʘʩʪʢʘ ʩʧʦʞʠʚʘʥʦʾ ʝʥʝʨʛʽʾ 

ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʩʫʰʘʨʦʢ ʽ ʪʝʨʤʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, 

ʱʦ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʠ.  

 

ɼʦ ʜʘʥʠʭ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʥʝ ʥʘʣʝʞʠʪʴ ʝʥʝʨʛʽʷ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ. 

ʇʨʦʪʝ, ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʤʦʞʣʠʚʠʡ ʦʙʽʛʨʽʚ/ʦʭʦʣʦʜʞʝʥʥʷ ʙʫʜʽʚʣʽ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. ʊʦʤʫ ʟʥʘʯʝʥʥʷ ʟ ʨʽʟʥʠʭ ʤʽʩʮʴ ʤʦʞʫʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʜʫʞʝ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʚʘʨʽʘʮʽʡ.  

 

ʋ ʊʘʙʣʠʮʽ 2.13 ʥʘʜʘʥʠʡ ʘʥʘʣʽʟ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʦʢʨʝʤʠʭ ʩʝʛʤʝʥʪʘʭ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʥʘ ʝʪʘʧ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ (ʩʮʝʥʘʨʽʡ ʩʭʝʤʠ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 30 ʘʚʪʦʤʦʙʽʣʽʚ/ʛʦʜ ʽ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʜʣʷ 

ˇʨʫʥʪʦʚʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ) [ 169, VDI 2013 ]. 
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40 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʊʘʙʣʠʮʷ 2.13: ʊʠʧʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʇʘʨʘʤʝʪʨ ʆʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ 
ʈʝʬʝʨʝʥʪʥʠʡ 

ʟʘʚʦʜ 

ɺʘʨʽʘʥʪ A 

(ʙʝʟ 

ˇʨʫʥʪʦʚʢʠ) 

ɺʘʨʽʘʥʪ B 

(ʩʠʩʪʝʤʘ 

wet-on-wet) 

ɺʘʨʽʘʥʪ C 

(ʨʝʬʝʨʝʥʪʥʠʡ 

ʟʘʚʦʜ ʽʟ ʩʫʭʠʤ 

ʩʢʨʫʙʝʨʦʤ) 

ɺʘʨʽʘʥʪ D (ʙʝʟ 

ˇʨʫʥʪʦʚʢʠ ʽʟ 

ʩʫʭʠʤ 

ʩʢʨʫʙʝʨʦʤ) 

ɺʘʨʽʘʥʪ E 

(ʩʠʩʪʝʤʘ wet-

on-wet ʽʟ 

ʩʫʭʠʤ 

ʩʢʨʫʙʝʨʦʤ) 

ʆʯʠʱʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ (ʟʘʚʦʜ) ï PT 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 22 22 22 22 22 22 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʅɼ ʅɼ ʅɼ ʅɼ ʅɼ ʅɼ 

ɺʦʜʘ 

(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 
ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 26/0 26/0 26/0 26/0 26/0 26/0 

ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʟʘʥʫʨʝʥʥʷ (ʬʘʨʙʘ ʪʘ ʩʫʰʘʨʢʘ) ï CDC 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 46 46 46 46 46 46 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 80 80 80 80 80 80 

ɺʦʜʘ 
(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 

ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 0/17 0/17 0/17 0/17 0/17 0/17 

ɻʝʨʤʝʪʠʟʘʮʽʷ, ʜʝʤʧʬʫʚʘʥʥʷ, ʤʘʩʢʫʚʘʥʥʷ (ʨʦʙʦʯʽ ʟʦʥʠ ʪʘ ʩʫʰʘʨʢʠ) ï US/WS 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 30 30 30 30 30 30 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 55 55 55 55 55 55 

ɺʦʜʘ 
(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 

ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 1/2 1/2 1/2 1/2 1/2 1/2 

ˆʨʫʥʪʦʚʢʘ (ʢʘʤʝʨʘ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʪʘ ʩʫʰʘʨʢʘ) 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 36 ʅɼ 21 36 ʅɼ 21 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 65 ʅɼ 11 65 ʅɼ 11 

ɺʦʜʘ 

(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 
ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 60/1 ʅɼ 60/1 1/11 ʅɼ 1/11 

ɹʘʟʦʚʠʡ ʰʘʨ (ʢʘʤʝʨʘ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʪʘ ʩʫʰʘʨʢʘ) ï BC 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 30 30 24 30 30 24 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 27 27 10 27 27 10 

ɺʦʜʘ 

(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 
ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 60/1 60/1 60/1 1/12 1/12 1/12 

ʇʨʦʟʦʨʠʡ ʰʘʨ (ʢʘʤʝʨʘ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʪʘ ʩʫʰʘʨʢʘ ʜʣʷ TC) ï CC 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 35 35 35 35 35 35 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 63 63 63 63 63 63 

ɺʦʜʘ 
(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 

ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 75/1 75/1 75/1 1/9 1/9 1/9 

ɿʘʭʠʩʪ ʧʦʨʦʞʥʠʥʠ (ʟʘʚʦʜ + ʥʘʛʨʽʚʘʥʥʷ/ʩʫʰʘʨʢʘ) ï CP 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 8 8 8 8 8 8 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 15 15 15 15 15 15 

ɺʦʜʘ 

(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 
ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 0/1 0/1 0/1 0/1 0/1 0/1 

ʈʦʙʦʯʽ ʟʦʥʠ (ʚʩʽ ʽʥʰʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʜʦʨʦʙʢʠ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʛʝʨʤʝʪʠʟʘʮʽʾ) 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 28 23 19 28 23 19 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 41 35 30 41 35 30 

ɺʦʜʘ 

(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 
ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ 3/2 2/2 2/1 3/2 2/2 2/1 

ʋʩʴʦʛʦ 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ 
ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ 
235 194 205 235 194 205 

ʇʨʠʨʦʜʥʠʡ ʛʘʟ 
ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ 
346 275 264 346 275 264 

ɺʦʜʘ 

(ʛʘʨʷʯʘ/ʭʦʣʦʜʥʘ) 

ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ 
250 188 248 87 74 85 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʝʥʝʨʛʽʾ 

ʢɺʪ-ʛʦʜ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ 
831 657 717 668 543 554 

ɼʞʝʨʝʣʦ: [ 169, VDI 2013 ] 

 

ɺʘʞʢʦ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʟʘʛʘʣʴʥʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. ʎʝ ʛʦʣʦʚʥʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʝʥʝʨʛʽʾ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʘʩʧʝʢʪʠ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʽ ʚʩʽ ʧʦʪʝʥʮʽʡʥʽ 

ʬʦʨʤʠ ʝʥʝʨʛʽʾ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ (ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʛʘʟ). ʆʢʨʝʤʽ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʜʽʘʧʘʟʦʥ ʚʽʜ 1% ʜʦ 16% 

ʟʘʛʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʤʽʩʮʝʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ/ʦʭʦʣʦʜʞʝʥʥʷ 

ʘʙʦ ʦʩʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʚʽʪʨʷ).  

 

ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʯʠʣʴʥʠʢʽʚ, ʱʦ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʦʩʥʦʚʥʦʾ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ. ʂʦʣʠ 

ʩʧʝʮʽʘʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʜʦʩʪʫʧʥʽ, ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʧʦʚôʷʟʘʥʝ ʟ ʬʘʨʙʫʚʘʣʴʥʠʤ ʮʝʭʦʤ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʠʨʰʠʡ ʦʙʩʷʛ ʜʘʥʠʭ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʧʦʧʨʘʚʥʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʜʠʚ. ʪʘʢʦʞ [ 109, COM 

2009 ]). 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 41 

 

2.3.1.1.1 ˹͔͔͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͔͎͍ͦ͟͜͡ ͍͊ͭͦͣͦ͋͜͜͡ 

 

ʅʘ ʈʠʩʫʥʢʫ 2.17 ʧʦʢʘʟʘʥʽ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʟʘʚʦʜʘʤʠ ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

(ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʜʣʷ PC), ʚʠʨʘʞʝʥʽ ʫ ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. 

 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.17: ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ) ʜʣʷ ʟʘʚʦʜʽʚ ʜʣʷ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ (ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʜʣʷ PC)  
 

 

ʋ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʟʘʚʦʜʽʚ ʜʣʷ ʥʘʥʝʩʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ.  

 

 

ʊʘʙʣʠʮʷ 2.14: ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ 

(ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʜʣʷ PC) 

ʊʠʧ 

ʧʨʦʜʫʢ

ʮʽʾ 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ (1) 

2013ï2015 

ɻʘʣʫʟʝʚʠʡ ʟʚʽʪ (2) 

2012 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

ʄʽʥ./ʄʘʢʩ. 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

ʄʽʥ./ʄʘʢʩ. 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

PC 25 0,85 0,61ï1,01 0,33/1,76 68 0,87 0,64ï1,04 0,32/3,53 

ɼʞʝʨʝʣʦ: (1) [ 155, TWG 2016 ] [ 219, ACEA 2018 ], (2) [ 142, ACEA 2016 ] 

 

ɼʣʷ ʮʝʭʽʚ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʙʽʣʴʰʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʠʞʯʝ 

1 ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 0,85 ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ.  

 

ɿʥʘʯʥʠʭ ʨʽʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫ ʧʠʪʦʤʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʝʥʝʨʛʽʾ ʥʝʤʘʻ, ʢʨʽʤ ʦʜʥʦʛʦ ʟʘʚʦʜʫ, ʷʢʠʡ ʧʦʚʽʜʦʤʠʚ ʧʨʦ ʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ (ʙʽʣʴʰ ʥʽʞ ʫʪʨʠʯʽ) ʧʦʢʘʟʥʠʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʙʽʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʡ ʝʬʝʢʪʠʚʥʽʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ï ʟ ʧʦʛʣʷʜʫ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ï ʥʘʷʚʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

 

ʋ ʛʘʣʫʟʝʚʦʤʫ ʟʚʽʪʽ, ʱʦ ʫʟʘʛʘʣʴʥʶʻ ʜʘʥʽ ʽʟ 68 ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʧʦʢʘʟʘʥʝ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ 0,87 ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ [ 142, ACEA 2016 ]. ɺʠʷʚʣʝʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʮʝʭʫ ʜʣʷ 

ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ: 
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42 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ɺʥʫʪʨʽʰʥʽ (ʪʝʭʥʽʯʥʽ):  

¶ ʄʘʪʝʨʽʘʣ ʬʘʨʙʫʚʘʥʥʷ (WB, SB) ʪʘ ʢʦʥʮʝʧʮʽʷ (ʢʣʘʩʠʯʥʘ, three-wet, ɯʇ).  

¶ ʉʫʰʘʨʢʠ: ʧʽʯ ʜʣʷ ʇɺʍ (ʪʘʢ/ʥʽ), ʧʽʯ ʜʣʷ ˇʨʫʥʪʦʚʢʠ (ʪʘʢ/ʥʽ).  

¶ ʆʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʩʫʰʠʣʴʥʦʾ ʧʝʯʽ (ʪʘʢ/ʥʽ); ʷʢʱʦ ʪʘʢ, ʪʦ ʯʠ ʻ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ?  

¶ ʈʝʮʠʨʢʫʣʷʮʽʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ (ʚʥʫʪʨʽʰʥʻ ʥʘʢʦʧʠʯʝʥʥʷ) (ʪʘʢ/ʥʽ ï ʜʝ?)  

¶ ʆʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʫ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ (ʪʘʢ/ʥʽ).  

 

ɿʦʚʥʽʰʥʽ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ):  

¶ ʂʽʣʴʢʽʩʪʴ ʛʨʘʜʫʩʦ-ʜʥʽʚ ʦʧʘʣʝʥʥʷ
16

 (HDD (heating degree days)).  

¶ ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ.  

¶ ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ.  

¶ ʅʘʷʚʥʽʩʪʴ ʜʝʰʝʚʦʾ ʝʥʝʨʛʽʾ ʦʭʦʣʦʜʞʝʥʥʷ, ʪʘʢʦʾ ʷʢ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ.  

¶ ʅʘʷʚʥʽʩʪʴ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʝʧʣʘ ʚʽʜ ʚʝʣʠʢʠʭ ʩʧʘʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ (ʟʘʤʽʥʶʻ 

ʧʦʪʫʞʥʽʩʪʴ ʛʨʘʜʠʨʥʽ) [ACEA ʢʦʤʝʥʪʘʨ ˉ119 ʫ [ 212, TWG 2018 ]].  

 

2.3.1.1.2 ˹͔͔͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͺ͎͙ͯͪͦͤΣ ͙͊͋ͤ͟͜ ͍͙͊ͤͭ͊͗ͤͻ ͍͍͊ͭͦͣͦ͋͜͜͡ ͭ͊ ͍͙͊ͭͦ͋ͯͫ 

 

ʅʘ ʈʠʩʫʥʢʫ 2.18 ʥʘʚʝʜʝʥʦ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ ʟʘʚʦʜʘʭ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ 

ʬʫʨʛʦʥʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʮʝʭʠ ʬʘʨʙʫʚʘʥʥʷ ʬʫʨʛʦʥʽʚ, CV ʪʘ ʢʘʙʽʥ), ʚʠʨʘʞʝʥʽ ʫ 

ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. 

 
 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.18: ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ (ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ) ʜʣʷ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ 

ʥʘ ʬʫʨʛʦʥʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 
 

ʋ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʟʘ ʪʠʧʘʤʠ ʧʨʦʜʫʢʮʽʾ. 

 

                                                           
16 ɻʨʘʜʫʩʦ-ʜʥʽ ʦʧʘʣʝʥʥʷ (HDD) ʪʘ ʛʨʘʜʫʩʦ-ʜʥʽ ʦʭʦʣʦʜʞʝʥʥʷ (CDD) ʻ ʧʦʙʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʪʨʝʙʠ ʚ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʦʙʽʛʨʽʚʫ ʘʙʦ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʙʫʜʠʥʢʫ ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʙʠʜʚʽ ʟʤʽʥʥʽ ʦʪʨʠʤʫʶʪʴʩʷ ʽʟ ʚʠʤʽʨʶʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. ɹʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʧʦʩʠʣʘʥʥʷʤ: www.eea.europa.eu/data-and-maps/indicators/heating-degree-days-2 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 43 

 

ʊʘʙʣʠʮʷ 2.15: ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʬʫʨʛʦʥʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, 

ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʘʚʪʦʙʫʩʠ 

ʊʠʧ 

ʧʨʦʜʫʢʮʽʾ 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ (1) 

2013ï2015 

ɻʘʣʫʟʝʚʠʡ ʟʚʽʪ (2) 

2012 

ʂʽʣʴʢʽʩ

ʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

ʄʽʥ./ʄʘʢʩ. 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

ʂʽʣʴʢʽʩʪ

ʴ ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

ʄʽʥ./ʄʘʢʩ. 

(ʄɺʪĀʛʦʜ 

/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

ʌʫʨʛʦʥ 6 1,37 0,95ï1,65 0,78/2,48 9 1,70 1,12ï3,00 0,85/3,49 

ʂʘʙʽʥʘ/ 

CV 
2 1,08 ʅɼ 0,96/1,21 

ʂʘʙʽʥʘ: 8 1,33 0,88ï1,88 0,56/6,23 

CV: 4 0,31 ʅɼ 0,27/0,44 

ɸʚʪʦʙʫʩ 2 ʅɼ ʅɼ 4,6/14,1* 8 14,9 3,0ï21,8 1,7/37,1 

* ɿʥʘʯʝʥʥʷ 14,1 ʩʪʦʩʫʻʪʴʩʷ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʧʦʚʝʨʭʥʝʚʦʶ ʦʙʨʦʙʢʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʪʘ ʜʽʷʣʴʥʽʩʪʶ, ʥʝ 

ʧʦʚôʷʟʘʥʦʶ ʟ ʧʦʚʝʨʭʥʝʚʦʶ ʦʙʨʦʙʢʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ. 

ɼʞʝʨʝʣʦ: (1) [ 155, TWG 2016 ] [ 219, ACEA 2018 ] [ 223, Spain 2018 ] (2) [ 142, ACEA 2016 ] 

 

ʉʝʨʝʜ ʧʦʚʽʜʦʤʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ:  

¶ ʪʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ ʨʝʟʝʨʚʫʘʨʽʚ ʪʘ ʯʘʥʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʦʭʦʣʦʜʞʝʥʽ ʘʙʦ ʥʘʛʨʽʪʽ ʨʽʜʠʥʠ; 

¶ ʨʝʛʝʥʝʨʘʮʽʷ ʪʝʧʣʘ ʚʽʜ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ; 

¶ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʟʘ ʧʦʪʨʝʙʦʶ; ʟʤʝʥʰʝʥʘ ʚʝʥʪʠʣʷʮʽʷ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʭʦʣʦʩʪʦʤʫ ʨʝʞʠʤʽ ʘʙʦ ʧʽʜ ʯʘʩ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

¶ ʚʠʪʷʞʢʘ ʧʦʚʽʪʨʷ ʟ ʨʝʛʝʥʝʨʘʮʽʻʶ ʝʥʝʨʛʽʾ ʽʟ ʩʫʰʠʣʴʥʠʭ ʧʝʯʝʡ; 

¶ ʚʠʪʷʞʢʘ ʧʦʚʽʪʨʷ ʟ ʨʝʛʝʥʝʨʘʮʽʻʶ ʝʥʝʨʛʽʾ ʟ ʟʦʥ ʦʭʦʣʦʜʞʝʥʥʷ; 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʨʠʚʦʜʽʚ; 

¶ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ: ʝʬʝʢʪʠʚʥʽʩʪʴ/ʨʽʚʝʥʴ ʪʠʩʢʫ; 

¶ ʈʝʮʠʨʢʫʣʷʮʽʷ ʧʦʚʽʪʨʷ ʢʘʤʝʨʠ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ. 

 

2.3.1.2 ˿͙͍ͨͦ͗͊ͤͤΎ ͍͙ͦ͒ 

 

ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʚ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʝʨʝʚʘʞʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʥʘʩʪʫʧʥʠʤ:  

¶ ʧʦʜʘʥʥʷ ʧʨʦʤʠʚʥʦʾ ʚʦʜʠ ʚ ʧʨʦʮʝʩʠ ʦʯʠʱʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ; 

¶ ʧʦʧʦʚʥʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ ʟʥʝʞʠʨʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʯʠʱʝʥʥʷ ʪʘ ʩʠʩʪʝʤ ʤʦʢʨʦʛʦ ʩʢʨʫʙʝʨʥʦʛʦ ʦʯʠʱʝʥʥʷ; 

¶ ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽʟ ʩʠʩʪʝʤ ʤʦʢʨʦʛʦ ʩʢʨʫʙʝʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ʪʘ ʟʚʦʣʦʞʝʥʥʷ ʧʦʚʽʪʨʷ. 

 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʘʥʥʠ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʦʙʨʦʙʢʠ ʻ 

ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʫʧʨʘʚʣʽʥʥʷ ʬʘʨʙʫʚʘʣʴʥʠʤ ʮʝʭʦʤ. ʇʨʦʤʠʚʘʣʴʥʽ ʨʝʟʝʨʚʫʘʨʠ ʟʘʟʚʠʯʘʡ ʧʨʘʮʶʶʪʴ ʷʢ ʢʘʩʢʘʜʥʽ ʯʘʥʠ [ 

142, ACEA 2016 ].  

 

ʅʘ ʈʠʩʫʥʢʫ 2.19 ʪʘ ʚ ʊʘʙʣʠʮʽ 2.16 ʧʦʢʘʟʘʥʽ ʜʘʥʽ ʧʨʦ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ (ʚʠʨʘʞʝʥʝ ʚ ʤ
3
/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ), 

ʧʦʚʽʜʦʤʣʝʥʽ ʨʽʟʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ɹʽʣʴʰʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʥʠʞʯʝ 1,3 

ʤ
3
/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ.  

 

ʋ ʛʘʣʫʟʝʚʦʤʫ ʟʚʽʪʽ ʟʘʟʥʘʯʝʥʝ ʧʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʚʽʜ 0,9 ʤ
3
/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʜʦ 1,8 ʤ

3
/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʟʽ 

ʟʥʘʯʝʥʥʷʤʠ ʩʧʦʞʠʚʘʥʥʷ ʥʠʞʯʝ 0,4 ʤ
3
/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʱʦ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʢʫʟʦʚʘ (ʤʘʣʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ) ʘʙʦ ʫʩʪʘʥʦʚʢʘʤʠ ʽʟ ʩʫʭʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʯʘʩʪʦʢ [ 142, ACEA 2016 ]. 
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44 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] [ 223, Spain 2018 ] 

ʈʠʩʫʥʦʢ 2.19: ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ (ʤ
3
/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ) ʜʣʷ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ (ʜʘʥʽ ʟʘ 

2015 ʨ.)  
 

ʋ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʧʠʪʦʤʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʜʣʷ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ 

ʪʠʧʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

 

ʊʘʙʣʠʮʷ 2.16: ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʜʣʷ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʊʠʧ 

ʧʨʦʜʫʢʮʽʾ 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ (1) 

2015 

ɻʘʣʫʟʝʚʠʡ ʟʚʽʪ (2) 

2012 

ʂʽʣʴʢʽʩʪ

ʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤ3/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʤ3/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

ʄʽʥ./ʄʘʢʩ. 

(ʤ3/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤ3/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʤ3/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

ʄʽʥ./ʄʘʢʩ. 

(ʤ3/ʪʨʘʥʩʧʦʨʪʥʠ

ʡ ʟʘʩʽʙ) 

PC 27 1,15 0,71ï1,22 0,49/3,26 47 1,18 0,90ï1,82 0,22/3,47 

ʌʫʨʛʦʥ 5 1,80 ʅɼ 1,15/2,54 3 2,05 ʅɼ 0,96/3,26 

ʂʘʙʽʥʘ/ 

CV 
1 1,81 ʅɼ ʅɼ 

ʂʘʙʽʥʘ:7 2,63 0,66ï2,78 0,15/7,61 

CV: 5 4,21 0,15ï0,56 0,1/6,98 

ɸʚʪʦʙʫʩ 2 5,18 ʅɼ 0,73/9,63 5 14,6 4,1ï29,9 10,6/54,6 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ. 

(1) ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] [ 223, Spain 2018 ] (2) [ 142, ACEA 2016 ] 

 

ʆʩʥʦʚʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʽʥʽʤʽʟʘʮʽʾ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʻ:  

¶ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ/ʘʙʦ ʨʝʮʠʨʢʫʣʷʮʽʷ ʚʦʜʠ;  

¶ ʢʦʥʪʨʦʣʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ;  

¶ ʟʚʦʨʦʪʥʠʤ ʢʘʩʢʘʜʥʠʤ ʧʨʦʤʠʚʘʥʥʷʤ;  

¶ ʚʠʜʘʣʝʥʥʷ ʦʩʘʜʢʫ ʟ ʚʘʥʥʠ;  

¶ ʽʦʥʥʠʡ ʦʙʤʽʥ;  

¶ ʤʝʤʙʨʘʥʥʝ ʬʽʣʴʪʨʫʚʘʥʥʷ;  

¶ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʙʠʨʘʥʥʷ ʦʣʠʚʠ;  

¶ ʧʨʦʪʠʘʝʨʦʟʦʣʴʥʠʡ ʬʽʣʴʪʨ;  

¶ ʤʘʛʥʽʪʥʠʡ ʩʝʧʘʨʘʪʦʨ;  

¶ ʜʝʢʘʥʪʝʨʥʝ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ ʽʟ ʥʘʜʣʠʰʢʦʤ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʫʚʘʣʴʥʦʾ ʢʘʤʝʨʠ;  
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ɸɺʊʆɹʋʉ CV-ʢʘʙʽʥʘ ʌʋʈɻʆʅ PC 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 45 

 

¶ ʥʝʡʪʨʘʣʽʟʘʮʽʷ. 

 

2.3.2 ˤ͙͙͙͒͟ 

2.3.2.1 ˭͎͊͊͡Έͤ͜ ͍͙͙͙͒͟ ˶˻˿  

 

ʋ ʥʘʥʝʩʝʥʥʽ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʃʆʉ ʻ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʠʤ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʽʚ ʃʆʉ. ʋ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ 

ʚʠʜʽʣʷʶʪʴʩʷ ʃʆʉ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʧʦʭʦʜʷʪʴ ʽʟ ʢʘʤʝʨ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʩʫʰʠʣʴʥʠʭ ʧʝʯʝʡ ʪʘ ʚʽʜ ʦʯʠʱʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ.  

 

ɿʘʟʚʠʯʘʡ ʥʘ ʥʘʥʝʩʝʥʥʷ ʪʘ ʩʫʰʽʥʥʷ ˇʨʫʥʪʦʚʢʠ ʪʘ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ/ʧʨʦʟʦʨʦʛʦ ʰʘʨʫ ʧʨʠʧʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 80% ʚʠʢʠʜʽʚ ʃʆʉ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʝʢʪʦʨʽ ʬʘʨʙʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʘʚʪʦʤʦʙʽʣʽʚ. ɿʘ ʽʥʰʽ 20% ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʮʝʜʫʨʠ ʧʦʚʪʦʨʥʦʛʦ 

ʦʟʜʦʙʣʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ (ʚʠʧʨʘʚʣʝʥʥʷ) ʪʘ ʦʯʠʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽ ʜʞʝʨʝʣʘ (ʥʘʧʨʠʢʣʘʜ, ʧʦʢʨʠʪʪʷ ʜʨʽʙʥʠʭ 

ʜʝʪʘʣʝʡ, ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʠʟʫ ʢʫʟʦʚʘ). ʇʨʠʙʣʠʟʥʦ 70ï90% ʚʩʽʭ ʃʆʉ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʥʝʩʝʥʥʷ 

ʪʘ ʩʫʰʽʥʥʷ, ʧʦʭʦʜʷʪʴ ʽʟ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ, ʘ ʨʝʰʪʘ 10ï30% ï ʽʟ ʩʫʰʘʨʢʠ. ɿʘʟʥʘʯʝʥʽ ʚʽʜʩʦʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʟʘʟʚʠʯʘʡ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʽʚ ʨʦʟʯʠʥʥʠʢʽʚ, ʩʠʩʪʝʤ ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ. ɺʽʜʭʽʜʥʽ ʛʘʟʠ ʽʟ 

ʩʫʰʘʨʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʃʆʉ, ʟʘʟʚʠʯʘʡ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʪʝʨʤʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ  

 

ɺʠʢʠʜʠ ʃʆʉ ʫ ʩʝʢʪʦʨʽ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʚʠʨʘʞʘʶʪʴʩʷ ʷʢ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʚ ʛ ʃʆʉ/ʤ
2
 ʧʦʢʨʠʪʦʾ 

ʧʦʚʝʨʭʥʽ. ʇʣʦʱʘ ʧʦʚʝʨʭʥʽ ʟ ʧʦʢʨʠʪʪʷʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʠʥʠ 3.2 ɼʦʜʘʪʢʘ VII ʜʦ ɼʇɺ (ʜʠʚ. ʪʘʢʦʞ 

ɼʦʜʘʪʦʢ 21.5.1.5.6).  

 

2.3.2.1.1 ˽͙ͦͪͭͭ͟Ύ ͔͎͍͙ͦ͟͡ͻ ͍͍͊ͭͦͣͦ͋͜͜͡  

 

ʅʘ ʈʠʩʫʥʢʫ 2.20 ʥʘʜʘʥʽ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʽʟ 28 ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʫ ɭʚʨʦʧʽ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ (PC) ʪʘ ʣʝʛʢʽ ʢʦʤʝʨʮʽʡʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (LCV). ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʦʢʨʠʪʪʷ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʰʘʨʽʚ ʧʦʢʨʠʪʪʷ (ˇʨʫʥʪʦʚʢʘ, ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ, ʧʨʦʟʦʨʝ ʧʦʢʨʠʪʪʷ), ʬʘʨʙʫʚʘʣʴʥʽ ʮʝʭʠ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ SB (ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʜʣʷ ʚʩʽʭ ʰʘʨʽʚ), SB-MIX 

(ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʜʣʷ ˇʨʫʥʪʦʚʦʛʦ ʘʙʦ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʜʣʷ 

ʽʥʰʠʭ ʰʘʨʽʚ ʧʦʢʨʠʪʪʽʚ) ʪʘ WB (ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʜʣʷ ʚʩʽʭ ʰʘʨʽʚ, ʢʨʽʤ ʧʨʦʟʦʨʦʛʦ 

ʧʦʢʨʠʪʪʷ). ɯʥʰʠʡ ʚʘʨʽʘʥʪ, ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʽʩʥʫʻ, ʘʣʝ ʥʝ ʟʛʘʜʫʻʪʴʩʷ ʫ ʟʚʽʪʘʭ 28 ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ACEA, ʚʠʢʠʜʠ ʃʆʉ ʟ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʦʜʽʙʥʽ ʜʦ ʚʠʢʠʜʽʚ ʟ ʽʥʰʠʭ ʜʦʙʨʝ ʧʨʘʮʶʶʯʠʭ ʩʠʩʪʝʤ, ʽ ʮʽ ʩʠʩʪʝʤʠ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʟ ʽʥʰʠʭ ʧʨʠʯʠʥ (ʜʠʚ. ʈʦʟʜʽʣ 2.2 ʪʘ [ 142, ACEA 2016 ]).  

 

ʋ ʛʘʣʫʟʝʚʦʤʫ ʟʚʽʪʽ, ʱʦ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʽʟ 74 ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʢʘʟʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 25,1 ʛ/ʤ
2
 ʪʘ 

50% ʩʝʨʝʜʥʽʡ ʜʽʘʧʘʟʦʥ ʚʽʜ 16 ʛ/ʤ
2
 ʜʦ 33 ʛ/ʤ

2
 [ 142, ACEA 2016 ].  

ʋ ʟʚʽʪʽ TFTEI
17
, ʱʦ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʽʟ 60 ʨʝʬʝʨʝʥʪʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʫ ɭʚʨʦʧʽ, ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ, ʥʘʜʘʥʽ ʚ 

ʊʘʙʣʠʮʽ 2.17, ʟʘ ʪʠʧʘʤʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ [ 147, TFTEI 2016 ].  

 

ʊʘʙʣʠʮʷ 2.17: ɿʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʃʆʉ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ 

 

ʊʠʧ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ɺʠʢʠʜʠ 

ʃʆʉ (ʛ/ʤ
2
) 

SB SB-MIX  WB ɯʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 37,8 28,7 18,6 20,5 

ʄʽʥ.-ʄʘʢʩ. 16,8-50,3 12,5-48,2 6,0ï30,5 8,9-32,1 

ɼʞʝʨʝʣʦ: [ 147, TFTEI 2016 ] 

 

                                                           
17 TFTEI: ʎʽʣʴʦʚʘ ʛʨʫʧʘ ʟ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʠʪʘʥʴ (Task Force on Technico-Economic Issues) ʂʦʥʚʝʥʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʢʦʤʽʩʽʾ ʆʆʅ ʧʨʦ 

ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. 



ɻʣʘʚʘ 2 

 

46 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ɼʘʥʽ ʛʘʣʫʟʝʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʟʘʛʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʧʦʢʨʘʱʠʣʘʩʷ 

ʟʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ (2002-2012 ʨʨ.) (ʜʠʚ. ʈʠʩʫʥʦʢ 2.6) [ 142, ACEA 2016 ] 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 47 

 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.20: ɿʘʛʘʣʴʥʽ ʃʆʉ (ʛ/ʤ
2
) ʚʽʜ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. 

 

ɿ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʽ
 
ʚ
ʠ
ʢ
ʠ
ʜ
ʠ
 
ʃ
ʆ
ʉ
 
(
ʛ
/
ʤ

2
 

ʅʦʤʝʨ ʟʘʚʦʜʫ 

ʂʨʘʾʥʘ 

ʊʠʧ ʧʨʦʜʫʢʮʽʾ 

ʈʽʢ ʧʦʪʦʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʊʠʧ ʟʘʚʦʜʫ 



ɻʣʘʚʘ 2 

 

48 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʇʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ ʧʝʨʽʦʜʫ (2013ï2015 ʨʨ.) ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʥʘʜʘʣʠ ʜʘʥʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʴ 

ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʃʆʉ. ʎʝ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʻʜʥʫʻʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʟʘʚʦʜʫ 

(ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ) (ʜʠʚ. ʈʠʩʫʥʦʢ 2.21 ʥʠʞʯʝ). 

 
 

 

ʇʨʠʤʽʪʢʘ: ɼʣʷ ɿʘʚʦʜʽʚ ˉ047 ʪʘ ˉ054 ʜʘʥʽ ʟʘ ʧʝʨʽʦʜ 2014-2015 ʨʨ. 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ]  

ʈʠʩʫʥʦʢ 2.21: ɿʤʽʥʘ ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʃʆʉ (ʛ/ʤ
2
) ʪʘ ʟʘʛʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʧʦʢʨʠʪʪʷʤ, ʥʘʥʝʩʝʥʠʤ 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ ʟʘ 2013ï2015 ʨ. ʫ ʚʽʜʩʦʪʢʘʭ 
 

ʅʘʧʨʠʢʣʘʜ, ʜʘʥʽ ʟ ʜʚʦʭ ʫʩʪʘʥʦʚʦʢ ʜʝʤʦʥʩʪʨʫʶʪʴ:  

¶ ʩʢʦʨʦʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʃʆʉ ʤʘʡʞʝ ʥʘ 24%, ʱʦ ʤʦʞʥʘ ʩʧʽʚʚʽʜʥʝʩʪʠ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʚʠʢʠʥʫʪʠʭ ʃʆʉ ʥʘ 10% ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʚʝʨʭʥʽ ʧʦʢʨʠʪʪʷ ʥʘ 18% ʫ 2013ï2015 ʨʨ. (ʜʞʝʨʝʣʦ: ɿʘʚʦʜ ˉ061 ʫ [ 155, 

TWG 2016 ]);  

¶ ʩʢʦʨʦʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʃʆʉ ʥʘ 26% ʫ ʧʦʻʜʥʘʥʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʢʠʥʫʪʠʭ ʃʆʉ ʤʘʡʞʝ 

ʥʘ 6% ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʚʝʨʭʥʽ ʧʦʢʨʠʪʪʷ ʥʘ 40% ʫ ʧʝʨʽʦʜ 2014ï2015 ʨʨ. (ʜʞʝʨʝʣʦ: ɿʘʚʦʜ ˉ047 ʫ [ 155, TWG 2016 

]);  

 

ʂʨʽʤ ʩʝʨʡʦʟʥʠʭ ʟʤʽʥ ʫ ʩʭʝʤʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʚʝʩʪʠʮʽʡʥʠʤ ʮʠʢʣʦʤ 

ʫʩʪʘʥʦʚʢʠ, ʥʠʟʢʘ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʥʘʯʥʦʤʫ ʩʢʦʨʦʯʝʥʥʶ ʚʠʢʠʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʘʮʽʷ ʟ ʦʜʥʽʻʾ 

ʫʩʪʘʥʦʚʢʠ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʧʝʨʝʚʘʞʥʦ ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʘ ʥʝ ʪʘʢʠʭ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʚʝʣʠʢʠʭ ʽʥʚʝʩʪʠʮʽʡ ï ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʥʘ 34% ʟʘ ʜʝʚôʷʪʠʨʽʯʥʠʡ ʧʝʨʽʦʜ (ʟ 53,76 ʛ/ʤ
2
 2007 ʨ. ʜʦ 35,41 

ʛ/ʤ
2
 ʫ 2016 ʨ.) (ʜʞʝʨʝʣʦ: ɿʘʚʦʜ ˉ058 ʚ [ 155, TWG 2016 ]): 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʯʥʠʭ ʬʘʨʙʦʨʦʟʧʠʣʶʚʘʯʽʚ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ;  

¶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʣʴʦʨʽʚ ʬʘʨʙʠ;  

¶ ʪʽʣʴʢʠ ʦʜʥʝ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʠ ʪʠʧʠ ʧʦʢʨʠʪʪʷ;  

¶ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʩʝʨʽʷʭ ʘʚʪʦʤʦʙʽʣʽʚ ʦʜʥʦʛʦ ʢʦʣʴʦʨʫ;  

¶ ʨʦʙʦʪʘ ʥʘʜ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʝʨʝʥʝʩʝʥʥʷ ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜʩʪʘʥʽ ʥʘʥʝʩʝʥʥʷ (ʙʘʟʦʚʽ ʪʘ ʧʨʦʟʦʨʽ ʧʦʢʨʠʪʪʷ);  

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʽʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʥʠʢʘ ʜʣʷ ʦʯʠʱʝʥʥʷ ʨʦʙʦʪʽʚ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ, 

ʟʘʭʠʱʝʥʠʭ ʯʦʭʣʦʤ;  

¶ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʦʬʘʨʙʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʟ 

ʧʝʨʰʦʛʦ ʨʘʟʫ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽè) ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ ʨʝʤʦʥʪʫ.  
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ʟʤʽʥʘ ʚʠʢʠʜʽʚ ʃʆʉ 

ʟʤʽʥʘ ʧʦʚʝʨʭʥʽ ʟ 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʠʤ ʧʦʢʨʠʪʪʷʤ 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 49 

 

ʄʦʞʣʠʚʠʡ ʚʧʣʠʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʟʜʦʙʣʶʚʘʣʴʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʥʘ ʚʠʢʠʜʠ ʃʆʉ. 

ɺ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʩʧʝʮʽʘʣʴʥʽ ʦʟʜʦʙʣʶʚʘʣʴʥʽ ʬʘʨʙʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʢʠʜʠ ʃʆʉ. 

ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ, ʘʣʝ ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʥʠʤʠ:  

 

ʆʟʜʦʙʣʶʚʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ʽʟ ʩʠʣʴʥʠʤ ʧʝʨʣʘʤʫʪʨʦʚʠʤ ʝʬʝʢʪʦʤ ï ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʨʦʮʝʩ ʽʟ ʯʦʪʠʨʤʘ ʰʘʨʘʤʠ ʘʙʦ ʪʨʴʦʤʘ 

ʰʘʨʘʤʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ ʮʝʡ ʢʦʣʽʨ ʪʘ ʩʠʣʴʥʠʡ ʟʩʫʚ ʢʦʣʴʦʨʫ ʚ ʧʝʚʥʽʡ ʪʝʭʥʦʣʦʛʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʭʝʤʘ 

ʧʨʦʮʝʩʫ ʙʫʜʝ ʘʙʦ:  

¶ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ ï ʧʦʢʨʠʪʪʷ ʟ ʝʬʝʢʪʦʤ ï ʧʨʦʟʦʨʝ ʧʦʢʨʠʪʪʷ ï ʟʘʪʚʝʨʜʽʥʥʷ; ʘʙʦ 

¶ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ ï ʧʨʦʟʦʨʝ ʧʦʢʨʠʪʪʷ ï ʟʘʪʚʝʨʜʽʥʥʷ ï ʧʦʢʨʠʪʪʷ ʟ ʝʬʝʢʪʦʤ ï ʧʨʦʟʦʨʝ ʧʦʢʨʠʪʪʷ ï ʟʘʪʚʝʨʜʽʥʥʷ. 

 

ʆʙʠʜʚʘ ʧʨʦʮʝʩʠ ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰʝ ʯʘʩʫ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ, ʥʽʞ ʫ ʚʠʧʘʜʢʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʟʜʦʙʣʶʚʘʣʴʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ, ʘ ʫ 

ʚʠʧʘʜʢʫ ʯʦʪʠʨʠʰʘʨʦʚʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʤʘʻ ʜʚʽʯʽ ʧʨʦʡʪʠ ʯʝʨʝʟ ʧʨʦʮʝʩ ʬʘʨʙʫʚʘʥʥʷ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ 

ʚʠʢʠʜʠ, ʚʠʨʦʙʥʠʯʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʨʽʚʝʥʴ ʫʪʚʦʨʝʥʥʷ ʙʨʘʢʫ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʧʣʽʚʢʠ, ʱʦ ʤʘʻ 

ʤʝʥʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʝʤʦʥʪʫ.  

 

ʅʘʨʘʟʽ ʢʦʝʬʽʮʽʻʥʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʦʟʜʦʙʣʶʚʘʣʴʥʦʾ ʬʘʨʙʠ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ (~ 5%), ʘʣʝ ʥʘʚʽʪʴ ʟʘ 

ʪʘʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʧʣʠʚ ʥʘ ʚʠʢʠʜʠ ʃʆʉ ʦʮʽʥʶʻʪʴʩʷ ʚ ~ 1 ʛ/ʤ
2
. ʗʢʱʦ ʧʦʧʠʪ ʥʘ ʮʽ ʦʟʜʦʙʣʶʚʘʣʴʥʽ ʧʦʢʨʠʪʪʷ ʟʙʽʣʴʰʠʪʴʩʷ, 

ʮʝ ʩʝʨʡʦʟʥʦ ʚʧʣʠʥʝ ʥʘ ʚʠʢʠʜʠ ʃʆʉ.  

 

ɼʚʦʢʦʣʴʦʨʦʚʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ï ʚʦʥʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʨʦʮʝʩʦʤ, ʢʽʣʴʢʽʩʪʶ ʜʨʫʛʠʭ ʢʦʣʴʦʨʽʚ ʪʘ ʦʙʩʷʛʦʤ ʜʨʫʛʦʛʦ 

ʢʦʣʴʦʨʫ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʽʥʰʠʤ ʢʦʣʴʦʨʦʤ ʜʘʭʫ ʜʦ ʜʨʫʛʦʛʦ ʢʦʣʴʦʨʫ ʚʩʽʻʾ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʽʥʦʜʽ ʚʢʣʶʯʥʦ ʟ ʢʘʧʦʪʦʤ, ʙʘʛʘʞʥʠʢʦʤ ʘʙʦ ʟʘʜʥʽʤ ʙʦʨʪʦʤ. ʎʝ ʻ ʦʩʪʘʥʥʴʦʶ ʪʝʥʜʝʥʮʽʷ ʟʘʤʦʚʥʠʢʽʚ ʽ 

ʢʦʝʬʽʮʽʻʥʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 30% ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʙʽʣʴʰʝ. ɺʠʭʦʜʷʯʠ ʽʟ ʩʝʨʝʜʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

(ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʦʛʦ ʧʦʢʨʠʪʪʷ ~ 100 ʤ
2
) ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ 30%, ʚʧʣʠʚ ʥʘ ʚʠʢʠʜʠ ʃʆʉ ʙʫʜʝ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1 ʛ/ʤ
2
 ʜʦ 5 ʛ/ʤ

2
 ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ ʜʨʫʛʦʛʦ ʢʦʣʴʦʨʫ. ʗʢʱʦ ʧʦʧʠʪ ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ ʱʝ ʙʽʣʴʰʝ ʟ ʚʠʱʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʦʛʣʠʥʘʥʥʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʘʪʴʩʷ ʚʠʢʠʜʠ ʃʆʉ.  

 

ʊʦʥʦʚʘʥʽ ʧʨʦʟʦʨʽ ʧʦʢʨʠʪʪʷ ï ʧʝʚʥʽ ʢʦʣʴʦʨʠ, ʷʢʽ ʜʦʩʷʛʘʶʪʴʩʷ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʥʦʚʘʥʦʛʦ ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ. ɯʥʦʜʽ ʥʘ 

ʟʘʚʦʜʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʘ ʘʙʦ ʪʨʠ ʜʦʜʘʪʢʦʚʽ ʧʨʦʟʦʨʽ ʰʘʨʠ ʧʦʢʨʠʪʪʷ. ʋ ʟʚʠʯʘʡʥʦʤʫ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ ʟ ʦʜʥʠʤ 

ʧʨʦʟʦʨʠʤ ʰʘʨʦʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʝ ʙʫʜʫʪʴ ʦʯʠʱʘʪʠʩʷ ʘʙʦ ʧʨʦʜʫʚʘʪʠʩʷ ʜʫʞʝ ʯʘʩʪʦ. ɼʦʜʘʚʘʥʥʷ ʢʦʣʴʦʨʦʚʦʛʦ 

ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ ʚʠʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ ʧʨʦʜʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʨʘʟʽ ʟʤʽʥʠ ʢʦʣʴʦʨʫ, ʘʣʝ ʡ ʯʘʩʪʽʰʦʛʦ ʦʯʠʱʝʥʥʷ.  

 

ɼʦʩʪʫʧʥʽ ʡ ʽʥʰʽ ʩʧʝʮʽʘʣʴʥʽ ʦʟʜʦʙʣʶʚʘʣʴʥʽ ʧʦʢʨʠʪʪʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʤʠʥʫʣʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʤʘʪʦʚʝ ʧʨʦʟʦʨʝ 

ʧʦʢʨʠʪʪʷ, ʯʦʨʥʝ ʤʘʪʦʚʝ ʧʦʢʨʠʪʪʷ, ʨʽʜʢʝ ʩʨʽʙʣʦ. ʋʩʝ ʮʝ ʚʧʣʠʚʘʻ ʥʘ ʚʠʢʠʜʠ ʃʆʉ, ʘʣʝ ʧʦʢʠ ʱʦ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʣʠʰʝ 

ʜʦ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ [ACEA ʢʦʤʝʥʪʘʨ ˉ223 ʫ [ 212, TWG 2018 ]].  

 

2.3.2.1.2 ˹͔͔͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͺ͎͙ͯͪͦͤΣ ͟ ͙͊͋ͤ͜ ͍͙͊ͤͭ͊͗ͤͻ ͍͍͊ͭͦͣͦ͋͜͜͡ ͭ͊ ͍͙͊ͭͦ͋ͯͫ 

 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʟ ʜʝʚôʷʪʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʬʫʨʛʦʥʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ 

ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʥʘʜʘʥʽ ʥʘ ʈʠʩʫʥʢʫ 2.22. 

 



ɻʣʘʚʘ 2 

 

50 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.22: ɿʘʛʘʣʴʥʽ ʃʆʉ(ʛ/ʤ
2
) ʚʽʜ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʬʫʨʛʦʥʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʢʘʙʽʥʠ 

ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. 
 

ʇʦʚʽʜʦʤʣʝʥʽ ʣʠʰʝ ʜʘʥʽ ʱʦʜʦ ʜʚʦʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʜʣʷ ʦʙʦʭ ʽʟ 

ʥʠʭ ʥʠʞʯʝ 45 ʛ/ʤ
2
 (14,32 ʛ/ʤ

2
 ʪʘ 41,5 ʛ/ʤ

2
 ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʧʝʨʽʦʜ 2013ï2015) [ 155, TWG 2016 ].  

 

ɺ ʛʘʣʫʟʝʚʦʤʫ ʟʚʽʪʽ, ʱʦ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʟ 11 ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʢʘʟʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 21,2 

ʛ/ʤ
2
 ʪʘ 50% ʩʝʨʝʜʥʽʡ ʜʽʘʧʘʟʦʥ, ʱʦ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 14,1 ʛ/ʤ

2
 ʜʦ 51,3 ʛ/ʤ

2
 [ 142, ACEA 2016 ].  

 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʽʟ ʩʝʤʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʥʦʚʽ ʬʫʨʛʦʥʠ ʪʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 26,3 ʛ/ʤ
2
 ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 12,5 ʛ/ʤ

2
 ʜʦ 45,3 ʛ/ʤ

2
 (ʫʩʽ ʟʥʘʯʝʥʥʷ ʻ ʩʝʨʝʜʥʽʤʠ ʟʘ 

ʧʝʨʽʦʜ 2013ï2015 ʨʨ.) [ 155, TWG 2016 ].  

 

ʋ ʛʘʣʫʟʝʚʦʤʫ ʟʚʽʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʟ 10 ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʬʫʨʛʦʥʠ ʪʘ 6 ʬʘʨʙʫʚʘʣʴʥʠʭ 

ʮʝʭʽʚ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʦʪʨʠʤʘʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 33 ʛ/ʤ
2
 ʪʘ 50 ʛ/ʤ

2
 ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʜʚʦʭ 

ʪʠʧʽʚ ʧʨʦʜʫʢʮʽʾ [ 142, ACEA 2016 ].  

 

ʆʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟ ʧʦʚʽʜʦʤʣʝʥʠʭ ʜʘʥʠʭ ʥʘʜʘʥʽ ʚ ʊʘʙʣʠʮʽ 2.18.  

 

ʊʘʙʣʠʮʷ 2.18: ɼʘʥʽ ʧʨʦ ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʃʆʉ ʜʣʷ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʊʠʧ 

ʧʨʦʜʫʢʮʽʾ 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ (1) 

2013ï2015 

ɻʘʣʫʟʝʚʠʡ ʟʚʽʪ (2) 

2012 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʛ/ʤ2) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ (ʛ/ʤ2) 

ʄʽʥ./ʄʘʢʩ. 

(ʛ/ʤ2) 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʛ/ʤ2) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ (ʛ/ʤ2) 

ʄʽʥ./ʄʘʢʩ. 

(ʛ/ʤ2) 

PC 28 25,7 15,3ï35,0 4,2/51,4 74 25,1 15,9ï32,9 4,7/55,3 

ʌʫʨʛʦʥ 6 28,6 20,3ï36,9 12,6/45,3 10 33 24ï47 16/61 

CV 1 12,5 ʅɼ ʅɼ 6 50,5 22,2ï56,9 17/68,1 

ʂʘʙʽʥʘ 2 27,9 ʅɼ 14,3/41,5 11 21,2 14,1ï51,3 8,3/70,6 

ɸʚʪʦʙʫʩ 2 138,7 ʅɼ 95,3/182 10 64,6 36,9ï118 4,4/183 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ. 

(1) ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] [ 223, Spain 2018 ] 

(2) ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] 

 

2.3.2.2 ˤ͙͙͙͒͟ ͙ͨͯ͡ ͯ ͍͒ͨͪ͊͜ͼΈ͍͙ͦ͊ͤͻ ͎͊͊͘ͻ  

 

ʂʨʽʤ ʚʠʢʠʜʽʚ ʃʆʉ, ʚʠʢʠʜʠ ʧʠʣʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʜʣʠʰʢʦʚʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ ʪʘʢʦʞ ʚʚʘʞʘʶʪʴʩʷ ʦʩʥʦʚʥʦʶ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʨʦʙʣʝʤʦʶ. ʋʩʽ ʬʘʨʙʫʚʘʣʴʥʽ ʮʝʭʠ ʦʙʣʘʜʥʘʥʽ ʩʢʨʫʙʝʨʘʤʠ ɺʝʥʪʫʨʽ ʘʙʦ ʩʫʭʠʤʠ ʩʢʨʫʙʝʨʘʤʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʢʠʜʽʚ 

ʧʠʣʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʽʜ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ. 
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) 

ʅʦʤʝʨ ʟʘʚʦʜʫ 

ʂʨʘʾʥʘ 

ʊʠʧ ʧʨʦʜʫʢʮʽʾ 

ʈʽʢ ʧʦʪʦʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʊʠʧ ʟʘʚʦʜʫ 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 51 

 

ʅʘ ʈʠʩʫʥʢʫ 2.23 ʪʘ ʈʠʩʫʥʢʫ 2.24 ʧʦʢʘʟʘʥʽ ʧʦʚʽʜʦʤʣʝʥʽ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʧʠʣʫ ʟ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʤʦʢʨʦʛʦ ʘʙʦ ʩʫʭʦʛʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʧʠʣʫ. ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʱʦ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ, 

ʟʘʟʚʠʯʘʡ ʥʠʟʴʢʽ. 

 



ɻʣʘʚʘ 2 

 

52 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ]  

ʈʠʩʫʥʦʢ 2.23: ɺʠʢʠʜʠ ʧʠʣʫ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ (ʧʝʨʽʦʜʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ) ï ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. (1/2) 
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) 

ɿʘʚʦʜ ð ʪʦʯʢʘ ʚʠʢʠʜʫ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 53 

 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ]  

ʈʠʩʫʥʦʢ 2.24: ɺʠʢʠʜʠ ʧʠʣʫ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ (ʧʝʨʽʦʜʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ) ï ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. (2/2) 
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˭͍͊ͦ͒ τ ͭ ͦ;͊͟ ͍͙͙͒ͯ͟ 

˽͔͙ͪͦ͒͜;ͤͫͭ͜Έ ͙͎ͣͦͤͭͦͪͤͯ͜ 



ɻʣʘʚʘ 2 

 

54 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʜʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʢʠʜʠ ʧʠʣʫ ʚ ʮʽʣʦʤʫ ʪʘ ʟʘ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʤʝʪʦʜʦʤ ʫʩʫʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʥʘʜʘʥʦ ʚ ʊʘʙʣʠʮʽ 2.19 ʪʘ ʈʠʩʫʥʢʫ 2.25.  

 

ʊʘʙʣʠʮʷ 2.19: ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʚʠʢʠʜʠ ʧʠʣʫ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. 

ʇʘʨʘʤʝʪʨ 
ʋʩʽ ʜʘʥʽ ʉʫʭʝ ʩʢʨʫʙʝʨʥʝ ʦʯʠʱʝʥʥʷ 

ʄʦʢʨʝ ʩʢʨʫʙʝʨʥʝ 

ʦʯʠʱʝʥʥʷ 

2015 2014 2013 2015 2014 2013 2015 2014 2013 

ʂʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ 90 38 44 23 9 13 67 29 31 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
ʤ
ʛ
/
ʥ

ʤ
3
 

1,3 0,7 1,0 1,0 0,5 0,5 1,4 0,8 1,2 

ʄʝʜʽʘʥʘ 0,6 0,5 0,8 0,4 0,4 0,5 0,8 0,5 1,0 

25-ʡ ʧʨʦʮʝʥʪʠʣʴ 0,3 0,4 0,5 0,2 0,3 0,4 0,4 0,4 0,7 

75-ʡ ʧʨʦʮʝʥʪʠʣʴ 1,2 0,8 1,3 0,5 0,5 0,6 1,7 0,9 1,5 

ʄʘʢʩʠʤʫʤ 10,5 4,8 3,8 10,5 1,7 0,7 6,5 4,8 3,8 

ʄʽʥʽʤʫʤ 0,1 0,2 0,2 0,1 0,2 0,2 0,2 0,3 0,3 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] 

 

 
 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] 

ʈʠʩʫʥʦʢ 2.25: ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʽʜʦʤʣʝʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʢʠʜʠ ʧʠʣʫ (ʧʝʨʽʦʜʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ)  
 

ɼʦʩʷʛʥʫʪʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʟʘʟʚʠʯʘʡ ʜʫʞʝ ʥʠʟʴʢʽ ʟ ʣʠʰʝ ʢʽʣʴʢʦʤʘ ʧʽʜʚʠʱʝʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ. ʉʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʚ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʥʷʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʧʠʣʫ 

ʥʝʤʘʻ.  

 

2.3.2.3 ˤ͙͙͙͒͟ ˭˶˻ˤ ͯ ͍͒ͨͪ͊͜ͼΈ͍͙ͦ͊ͤͻ ͎͊͊͘ͻ  

 

ɺʠʢʠʜʠ ɿʃʆɺ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʚʠʢʠʜʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʪʷʞʢʦʶ ʢʘʤʝʨ ʜʣʷ 

ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʘʙʦ ʩʫʰʘʨʦʢ. ɼʣʷ ʚʠʪʷʞʢʠ ʟ ʬʘʨʙʫʚʘʣʴʥʠʭ ʢʘʤʝʨ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʚʣʦʚʣʶʚʘʥʥʷ 

ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ, ʪʦʜʽ ʷʢ ʪʝʭʥʦʣʦʛʽʾ ʪʝʨʤʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʪʷʞʢʠ ʽʟ ʩʫʰʘʨʦʢ (ʜʠʚ. 

ʪʘʢʦʞ ʈʦʟʜʽʣʠ 2.2.3.4, 2.2.3.5 ʽ 2.2.3.6) ʅʘ ʈʠʩʫʥʢʫ 2.26 ʪʘ ʈʠʩʫʥʢʫ 2.27 ʥʘʜʘʥʽ ʧʦʚʽʜʦʤʣʝʥʽ ʨʽʚʥʽ ʚʠʢʠʜʽʚ ɿʃʆɺ ʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ. 
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ʉʫʭʝ ʩʢʨʫʙʝʨʥʝ 

ʦʯʠʱʝʥʥʷ 2015 ʨ. 

ʇʘʨʘʤʝʪʨ 

ʄʦʢʨʝ ʩʢʨʫʙʝʨʥʝ 

ʦʯʠʱʝʥʥʷ 2015 ʨ. 

ʉʫʭʝ ʩʢʨʫʙʝʨʥʝ 

ʦʯʠʱʝʥʥʷ 2014 ʨ. 

ʄʦʢʨʝ ʩʢʨʫʙʝʨʥʝ 

ʦʯʠʱʝʥʥʷ 2014 ʨ. 

ʉʫʭʝ ʩʢʨʫʙʝʨʥʝ 

ʦʯʠʱʝʥʥʷ 2013 ʨ. 

ʄʦʢʨʝ ʩʢʨʫʙʝʨʥʝ 

ʦʯʠʱʝʥʥʷ 2013 ʨ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʄʝʜʽʘʥʘ 25-ʡ ʧʨʦʮʝʥʪʠʣʴ 75-ʡ ʧʨʦʮʝʥʪʠʣʴ ʄʘʢʩʠʤʫʤ ʄʽʥʽʤʫʤ 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 55 

 

 

 

ʇʨʠʤʽʪʢʘ: ɹʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʣʷ ɿʘʚʦʜʽʚ ˉ060-5, ˉ066-6, ˉ066-7.  

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ]  

ʈʠʩʫʥʦʢ 2.26: ɺʠʢʠʜʠ ɿʃʆɺ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ï ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. (1/2) 
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ɿʘʚʦʜ ð ʪʦʯʢʘ 

ʚʠʢʠʜʫ 
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56 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 

 

ʇʨʠʤʽʪʢʘ: ɹʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʣʷ ɿʘʚʦʜʽʚ ˉ060-5, ˉ066-6, ˉ066-7.  

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

 

ʈʠʩʫʥʦʢ 2.27: ɺʠʢʠʜʠ ɿʃʆɺ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ï ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. (2/2) 
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ɿʘʚʦʜ ð ʪʦʯʢʘ ʚʠʢʠʜʫ 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 57 

 

ɹʽʣʴʰʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʥʠʞʯʝ 40 ʤʛ C/ʥʤ
3
 (85% ʚʩʽʭ ʟʥʘʯʝʥʴ), ʪʦʜʽ ʷʢ 75% ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʥʠʞʯʝ 20 ʤʛ 

C/ʥʤ
3
. ɺʠʱʽ ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʧʝʨʝʚʘʞʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʠʜʘʤʠ ʟ ʬʘʨʙʫʚʘʣʴʥʠʭ ʢʘʤʝʨ, ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ 

ʫʣʦʚʣʶʚʘʥʥʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ.  

 

ʆʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʽʜʦʤʣʝʥʠʭ ʜʘʥʠʭ ʟʘ 2015 ʨ. ʥʘʜʘʥʽ ʚ ʊʘʙʣʠʮʽ 2.20.  

 

ʊʘʙʣʠʮʷ 2.20: ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʽʜʦʤʣʝʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʢʠʜʠ ɿʃʆɺ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ (ʜʘʥʽ ʟʘ 

2015 ʨ.) 

 

ʇʘʨʘʤʝʪʨ ʋʩʽ ʜʘʥʽ 
ɿʘʩʪʦʩʦʚʫʚʘʥʠʡ ʤʝʪʦʜ ʫʩʫʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ 

ʊʆ ʂO ʈʝʢʊʆ ʈʊʆ-3 ʈʊʆ-2 ʉʇʌ ʄʉ 

ʂʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ 111 27 2 42 4 4 7 25 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʤ
ʛ
 
C
/
ʥ

ʤ
3
 

16,3 5 2 10 43 7 15 37 

ʄʝʜʽʘʥʘ 4,9 2 ʅɼ 4 7 ʅɼ 12 28 

25
-ʡ

 ʧʨʦʮʝʥʪʠʣʴ 2 2 ʅɼ 2 2 ʅɼ 6 10 

75
-ʡ

 ʧʨʦʮʝʥʪʠʣʴ 15,55 3 ʅɼ 11 48 ʅɼ 21 46 

ʄʘʢʩʠʤʫʤ 159 55 2 57 158 19 35 159 

ʄʽʥʽʤʫʤ 0,32 0,32 2 1 1 2 2 3 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ. 

ʊʆ: ʊʝʨʤʽʯʥʠʡ ʦʢʠʩʥʠʢ ʤʦʞʝ ʙʫʪʠ ʨʝʢʫʧʝʨʘʪʠʚʥʠʤ (ʈʝʢʊʆ) ʘʙʦ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤ (ʈʊʆ-2/-3) 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

 

2.3.2.4 ˤ͙͙͙͒͟ bhX ͭ ͊ /h ͯ ͍͒ͨͪ͊͜ͼΈ͍͙ͦ͊ͤͻ ͎͊͊͘ͻ 

 

ɺʠʢʠʜʠ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (NOX) ʪʘ ʯʘʜʥʦʛʦ ʛʘʟʫ (CO) ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ. 

ʇʦʚʽʜʦʤʣʝʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ ʈʠʩʫʥʢʫ 2.28 ʪʘ ʈʠʩʫʥʢʫ 2.29. 
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58 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

 

ʈʠʩʫʥʦʢ 2.28 ɺʠʢʠʜʠ NOX ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. 
 

ɿʘʚʦʜ ð ʪʦʯʢʘ ʚʠʢʠʜʫ 
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ʇʨʠʤʽʪʢʘ: ɹʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʣʷ ˉ45-6 

ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ NOX (ʤʛ/ʥʤ3) 

ʩʝʨ. ʩʝʨ. ʩʝʨ. ʤʘʢʩ. ʤʽʥ. 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 59 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

 

ʈʠʩʫʥʦʢ 2.29 ɺʠʢʠʜʠ CO ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. 
 

˭͍͊ͦ͒ τ ͭ ͦ;͊͟ ͍͙͙͒ͯ͟ 
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ʇʨʠʤʽʪʢʘ: ɹʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʣʷ ˉ45-6 

ʩʝʨ. ʩʝʨ. ʩʝʨ. ʤʘʢʩ. ʤʽʥ. 
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60 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.3.2.5 ˿͙͙͒͟ ͯ  ͍ͦ͒ͯ 

 

ʋ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ʩʪʽʯʥʠʭ ʚʦʜ:  

¶ ʩʪʽʯʥʽ ʚʦʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʥʝʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ (ʩʦʣʽ, ʚʘʞʢʽ ʤʝʪʘʣʠ) ʚʽʜ ʬʦʩʬʘʪʫʚʘʥʥʷ, 

¶ ʩʪʽʯʥʽ ʚʦʜʠ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʤʽʩʪʷʪʴ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ (ʤʘʩʪʠʣʘ, ʤʠʡʥʽ ʟʘʩʦʙʠ, ʬʘʨʙʘ) ʽʟ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ, 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʪʘ ʩʠʩʪʝʤ ʤʦʢʨʠʭ ʩʢʨʫʙʝʨʽʚ. 

 

ʊʠʧʦʚʘ ʩʭʝʤʘ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʚʝʣʠʢʠʭ ʮʝʭʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘʜʘʥʘ ʥʘ ʈʠʩʫʥʢʫ 2.30. 

 
 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] 

ʈʠʩʫʥʦʢ 2.30: ʊʠʧʦʚʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ ʫ ʚʝʣʠʢʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ  
 

ʉʪʽʯʥʽ ʚʦʜʠ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ ʥʘʥʝʩʝʥʥʷ ˇʨʫʥʪʦʚʢʠ ʟʘʥʫʨʝʥʥʷʤ  
 

ɹʽʣʴʰʽʩʪʴ ʩʪʽʯʥʠʭ ʚʦʜ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʢʫʟʦʚʽʚ, ʘ ʩʘʤʝ ʟʥʝʞʠʨʝʥʥʷ, ʬʦʩʬʘʪʫʚʘʥʥʷ, 

ʧʘʩʠʚʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʥʘʥʝʩʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ. ʉʪʽʯʥʽ ʚʦʜʠ ʧʝʨʝʚʘʞʥʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʚʽʜ ʧʨʦʤʠʚʘʥʥʷ ʢʫʟʦʚʽʚ ʤʽʞ ʝʪʘʧʘʤʠ ʦʙʨʦʙʢʠ, ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʜʘʣʷʶʯʠ ʤʘʪʝʨʽʘʣʠ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʂʦʤʧʦʥʝʥʪʠ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ (ʟʥʝʞʠʨʝʥʥʷ), ʢʦʥʚʝʨʩʽʡʥʠʭ ʧʦʢʨʠʪʪʽʚ ʪʘ ʧʘʩʠʚʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ 

ʚʦʜʦʟʙʝʨʝʞʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʚʩʽʭ ʥʠʭ, ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʥʽ ʚ ɼɼ ʅɼʊʄ ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʘ 

ʧʣʘʩʪʤʘʩ [ 23, COM 2006 ]. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʙʘʛʘʪʦʝʪʘʧʥʝ ʧʨʦʤʠʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʠ ʪʘ ʩʠʨʦʚʠʥʠ, ʽ ʚʦʥʠ ʦʜʥʘʢʦʚʦ ʟʘʩʪʦʩʦʚʥʽ ʜʦ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ.  

 

ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʽ ʤʥʦʞʠʥʥʠʤʠ (ʢʘʩʢʘʜʥʠʤʠ) ʧʨʦʤʠʚʘʥʥʷʤʠ, ʟ 

ʚʽʜʜʽʣʝʥʥʷʤ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʬʘʨʙʠ ʪʘ ʧʦʚʝʨʥʝʥʥʷʤ ʨʽʜʠʥʠ (ʫʣʴʪʨʘʬʽʣʴʪʨʘʪʫ) ʥʘ ʧʨʦʤʠʚʘʥʥʷ. ʍʦʯʘ 

ʧʨʦʤʠʚʘʥʥʷ ʚʽʜ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʬʘʨʙʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʽ, ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʤʠʚʥʦʾ ʚʦʜʠ ʤʦʞʝ 

ʙʫʪʠ ʚʪʨʘʯʝʥʘ (ʱʦ ʤʽʩʪʠʪʴ ʩʣʽʜʠ ʬʘʨʙʠ, ʨʦʟʯʠʥʥʠʢʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʦʱʦ), ʽ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʦʯʠʱʝʥʥʷ. ʌʘʨʙʘ ʜʣʷ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʤʝʪʦʜʦʤ ʟʘʥʫʨʝʥʥʷ ʥʝ ʤʽʩʪʠʪʴ ʩʚʠʥʮʶ. ɯʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚ ʩʪʽʯʥʠʭ 

ʚʦʜʘʭ ʚʽʜ ʟʥʝʞʠʨʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʻ ʤʠʡʥʽ ʟʘʩʦʙʠ, ʤʘʩʪʠʣʘ ʜʣʷ ʧʨʝʩʫʚʘʥʥʷ, ʬʦʩʬʘʪʠ ʟʘʣʽʟʘ, ʤʘʥʛʘʥʫ, ʥʽʢʝʣʶ ʪʘ 

ʮʠʥʢʫ, ʬʪʦʨʠʜʠ ʪʘ ʙʦʨʘʪʠ. ɼʠʨʝʢʪʠʚʘ ʧʨʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʩʫʚʦʨʦ ʦʙʤʝʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ Cr (VI) ʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ (ʻ ʚʠʥʷʪʢʠ ʜʣʷ ʢʦʤʝʨʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʝʣʠʢʦʾ ʚʘʥʪʘʞʥʦʩʪʽ). ʂʘʜʤʽʡ ʧʨʠʩʫʪʥʽʡ ʫ ʚʩʽʭ 

ʩʧʦʣʫʢʘʭ ʮʠʥʢʫ ʷʢ ʟʘʙʨʫʜʥʶʚʘʯ ʫ ʢʽʣʴʢʦʩʪʽ 10 ʤʛ/ʢʛ
18

. 

 

                                                           
18 ʅʘʧʨʠʢʣʘʜ, ʬʘʨʤʘʢʦʧʝʾ ʉʐɸ ʪʘ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ: ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ 10 ʯʘʩʪ./ʤʣʥ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʦʢʩʠʜʽ ʮʠʥʢʫ. ʊʘʢʦʞ ʜʠʚ. ɼɼ 

ʅɼʊʄ ʜʣʷ ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʥʝʩʝʥʥʷ ʮʠʥʢʦʚʦʛʦ ʛʘʣʴʚʘʥʽʯʥʦʛʦ ʧʦʢʨʠʪʪʷ. 

ʇʽʜʧʨʦʮʝʩ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ: 

ʆʯʠʱʝʥʥʷ, ʬʦʩʬʘʪʫʚʘʥʥʷ, 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ 

ʦʯʠʱʝʥʥʷ ʪʘ ʧʨʦʤʠʚʘʥʥʷ 

PR, BC, CC 

ʩʠʩʪʝʤʘ ɺʝʥʪʫʨʽ ʜʣʷ 

ʟʥʝʚʦʜʥʝʥʥʷ ʦʩʘʜʫ 

ʎʽʣʴ ʪʘ ʪʝʭʥʦʣʦʛʽʾ: 

ʉʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʌʽʣʴʪʨʫʚʘʥʥʷ, ʩʪʘʙʽʣʽʟʘʮʽʷ pH ʪʦʱʦ. 

ʉʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ, ʩʝʜʠʤʝʥʪʘʮʽʷ, 

ʚʽʜʜʽʣʝʥʥʷ ʦʩʘʜʫ ʪʦʱʦ. 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʆʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʍʽʤʽʯʥʝ/ʌʽʟʠʯʥʝ 

ʆʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʍʽʤʽʯʥʝ/ʌʽʟʠʯʥʝ 

ʚʽʜʭʦʜʠ ʥʝʦʯʠʱʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ 

ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʽ 

ʩʪʽʯʥʽ ʚʦʜʠ 

ʄʫʥʽʮʠʧʘʣʴʥʝ ʘʙʦ ʟʘʚʦʜʩʴʢʝ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʘʙʦ ʧʨʠʡʤʘʣʴʥʝ 

ʚʦʜʦʡʤʠʱʝ 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 61 

 

ʉʪʽʯʥʽ ʚʦʜʠ ʚʽʜ ʧʨʦʮʝʩʽʚ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ 
 

ɯʥʰʽ ʩʪʽʯʥʽ ʚʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜ ʤʦʢʨʦʛʦ ʩʢʨʫʙʝʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ʥʘʜʣʠʰʢʽʚ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ, ʥʘʧʨʠʢʣʘʜ:  

¶ ʩʫʤʽʰ ʟʘʣʠʰʢʽʚ ʬʘʨʙʠ, ʚʦʜʠ ʪʘ ʢʦʘʛʫʣʷʥʪʫ; 

¶ ʩʫʤʽʰ ʬʘʨʙʠ, ʚʦʜʠ ʪʘ ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʜ ʦʯʠʱʝʥʥʷ ʨʦʟʧʠʣʶʚʘʯʽʚ ʪʘ ʪʨʫʙ ʧʦʜʘʥʥʷ ʬʘʨʙʠ; 

¶ ʩʫʤʽʰ ʬʘʨʙʠ ʪʘ ʚʦʜʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʯʠʱʝʥʥʷ ʬʘʨʙʫʚʘʣʴʥʠʭ ʢʘʤʝʨ. 

 

ʇʽʜ ʯʘʩ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ ʚ ʢʘʤʝʨʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʽʥʰʽ ʩʪʽʯʥʽ ʚʦʜʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʤʦʢʨʦʛʦ ʩʢʨʫʙʝʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʽʜ ʥʘʜʣʠʰʢʽʚ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʢʠʜʽʚ ʬʘʨʙʠ ʫ ʚʠʛʣʷʜʽ 

ʧʠʣʫ (ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ). ɺʦʜʘ ʜʣʷ ʮʠʭ ʩʢʨʫʙʝʨʽʚ ʨʝʮʠʨʢʫʣʶʻʪʴʩʷ ʚ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʽ, ʘ ʦʩʘʜ ʬʘʨʙʠ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʡ ʤʘʻ 

ʧʝʨʽʦʜʠʯʥʦ ʚʠʜʘʣʷʪʠʩʷ ʧʽʜ ʯʘʩ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʩʪʽʡʥʦ ʰʣʷʭʦʤ ʦʯʠʱʝʥʥʷ ʙʘʡʧʘʩʥʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʦʩʘʜʫ 

ʜʣʷ ʧʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʚʘʥʥʠ. ʆʜʥʽ ʡ ʪʽ ʩʘʤʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʽʚ ʽ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ.  

 

ʆʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʬʘʨʙʘʭ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ, ʧʝʨʝʚʘʞʥʦ ʜʫʞʝ ʣʝʪʢʽ ʪʘ ʧʦʛʘʥʦ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ 

ʚʦʜʽ. ʌʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʫ ʯʘʩʪʢʫ ʨʦʟʯʠʥʥʠʢʘ, ʷʢʠʡ, ʧʨʦʪʝ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ. 

ʗʢʱʦ ʮʽ ʨʦʟʯʠʥʥʠʢʠ ʤʘʶʪʴ ʜʫʞʝ ʥʠʟʴʢʠʡ ʪʠʩʢ ʧʘʨʠ, ʚʦʥʠ ʤʦʞʫʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʫ ʚʦʜʽ. ʈʦʟʯʠʥʥʠʢʠ ʜʣʷ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʚʦʜʽ, ʱʦ ʮʠʨʢʫʣʶʻ ʚ ʢʘʤʝʨʽ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʣʠʰʝ ʜʦ ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ (ʟʚʠʯʘʡʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 0,5%). ʇʨʦʤʠʚʥʘ ʚʦʜʘ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʧʨʦʭʦʜʠʪʴ ʫ ʟʘʤʢʥʫʪʦʤʫ 

ʢʦʥʪʫʨʽ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʦʥʦʚʣʶʻʪʴʩʷ, ʪʦʙʪʦ ʜʚʽʯʽ ʥʘ ʨʽʢ ʘʙʦ ʨʽʜʰʝ. ʂʨʽʤ ʪʦʛʦ, ʩʪʽʯʥʽ ʚʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜ ʦʯʠʱʝʥʥʷ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʽ ʪʝʧʣʦʚʠʭ ʨʦʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʟʚʦʣʦʞʝʥʥʷ ʚʭʽʜʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʢʘʤʝʨʫ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʭʦʯʘ ʾʭʥʽ ʦʙʩʷʛʠ ʜʫʞʝ ʤʘʣʽ [ 38, TWG 

2004 ] [ 212, TWG 2018 ].  

 

ʉʪʽʯʥʽ ʚʦʜʠ ʚʽʜ ʟʥʝʞʠʨʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʘʟʚʠʯʘʡ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʟ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʚʦʜ (ʟʘʟʚʠʯʘʡ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ ʥʘ ʪʦʤʫ ʞ ʦʙôʻʢʪʽ), ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʠʭ ʫ ɼɼ ʅɼʊʄ ʜʣʷ ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʘ 

ʧʣʘʩʪʤʘʩ [ 23, COM 2006 ]. ʋʆɺɺ ʪʘʢʦʞ ʤʦʞʫʪʴ ʦʯʠʱʘʪʠ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʚʦʜʠ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʙôʻʢʪʽ. 

ʆʯʠʱʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʧʦʪʽʤ ʤʦʞʫʪʴ ʩʢʠʜʘʪʠʩʷ ʧʨʷʤʦ ʚ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʫ ʤʫʥʽʮʠʧʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʟ ʦʯʠʱʝʥʥʷ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ ʘʙʦ ʧʝʨʝʜʘʚʘʪʠʩʴ ʥʘ ʽʥʰʫ ʧʨʦʤʠʩʣʦʚʫ ʫʩʪʘʥʦʚʢʫ ʟ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ (ʥʘ ʦʙôʻʢʪʽ ʘʙʦ ʟʘ 

ʡʦʛʦ ʤʝʞʘʤʠ).  

 

ʊʦʯʢʠ ʩʢʠʜʘʥʥʷ ʡ ʦʯʠʱʝʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʩʪʘʥʦʚʢʠ.  

 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ COM
19
, ʚʠʟʥʘʯʠʣʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʨʝʩ, ʱʦ ʤʦʞʫʪʴ 

ʩʢʠʜʘʪʠʩʷ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠʱʝʟʛʘʜʘʥʽ) ʽ ʪʦʤʫ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʘʥʠʭ. ɺʦʥʠ ʥʘʚʝʜʝʥʽ 

ʚ ʊʘʙʣʠʮʽ 2.21.  

 

ʊʘʙʣʠʮʷ 2.21: ʆʩʥʦʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟʘ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʚʽʜ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ 

ʘʚʪʦʤʦʙʽʣʽ, ʬʫʨʛʦʥʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʪʘʢʦʞ ʘʚʪʦʙʫʩʠ 

ɺʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʇʘʨʘʤʝʪʨʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʽʥʪʝʨʝʩ 

TSS, ɿʆɺ/ʍʉʂ, Ni, Zn, Cd, ʬʝʥʦʣ, AOX, ʬʪʦʨʠʜ, ʬʦʩʬʘʪ. ʊʘʢʦʞ ʜʣʷ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʙʫʩʽʚ: Pb, 

Cr(VI) (ʜʦʟʚʦʣʝʥʦ ʦʙʤʝʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ REACH) 

DEHP, NP/NPE, NMP 

 

ɼʘʥʽ ʧʨʦ ʚʠʢʠʜʠ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʦʪʨʠʤʘʥʦ ʚʽʜ 25 ʫʩʪʘʥʦʚʦʢ. ʆʩʥʦʚʥʽ 

ʟʘʩʪʦʩʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʧʠʩʘʥʽ ʚ ɼɼ ʅɼʊʄ ʜʣʷ ʇʦʚʝʨʭʥʝʚʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʘ ʧʣʘʩʪʤʘʩ: 

¶ ʋ ʧʨʦʮʝʩʽ: 

ƺ ʟʘʤʽʱʝʥʥʷ; 

ƺ ʟʚʦʨʦʪʥʝ ʢʘʩʢʘʜʥʝ ʧʨʦʤʠʚʘʥʥʷ; 

 

                                                           
19 ʈʦʙʦʯʠʡ ʜʦʢʫʤʝʥʪ COM 09/06/2016: ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʙʶʨʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ: ʆʮʽʥʢʘ ʜʘʥʠʭ ʪʝʭʥʽʯʥʦʾ ʨʦʙʦʯʦʾ ʛʨʫʧʠ 

(ʊʈɻ), ʧʦʜʘʥʠʭ ʱʦʜʦ ʚʠʢʠʜʽʚ ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʚʠʢʠʜʽʚ ʫ ʚʦʜʫ ʜʣʷ ʾʭʥʴʦʛʦ ʨʦʟʛʣʷʜʫ ʷʢ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʦʭʦʧʣʶʻʪʴʩʷ ɼʇɺ, ɼʦʜʘʪʦʢ ɯ 6.7. 
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62 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

¶ ʊʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ: 

ƺ ʢʦʘʛʫʣʷʮʽʷ ʪʘ ʬʣʦʢʫʣʷʮʽʷ; 

ƺ ʥʝʡʪʨʘʣʽʟʘʮʽʷ; 

ƺ ʩʝʜʠʤʝʥʪʘʮʽʷ (ʚʽʜʩʪʦʶʚʘʥʥʷ); 

ƺ ʬʽʣʴʪʨʫʚʘʥʥʷ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʱʘʥʠʭ ʬʽʣʴʪʨʽʚ); 

ƺ ʦʩʘʜʞʝʥʥʷ; 

ƺ ʬʣʦʪʘʮʽʷ 

ƺ ʚʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ; 

ƺ ʚʠʜʘʣʝʥʥʷ ʃʆʉ; 

ƺ ʬʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ; 

ƺ ʙʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ; 

ƺ ʭʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ; 

ƺ ʽʦʥʥʠʡ ʦʙʤʽʥ; 

 

ʇʦʚʽʜʦʤʣʝʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʥʘʜʘʥʽ ʚ ʧʦʜʘʣʴʰʠʭ ʨʦʟʜʽʣʘʭ. ʇʦʷʩʥʝʥʥʷ ʩʢʦʨʦʯʝʥʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʘʥʠʭ ʧʨʦ ʩʢʠʜʠ ʫ ʚʦʜʫ, ʥʘʜʘʥʝ ʚ ʊʘʙʣʠʮʽ 2.22. 

 

 

ʊʘʙʣʠʮʷ 2.22: ʇʦʷʩʥʝʥʥʷ ʩʢʦʨʦʯʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʘʥʠʭ ʧʨʦ ʩʢʠʜʠ ʫ ʚʦʜʫ 

 

ʊʠʧ ʩʢʠʜʘʥʥʷ ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

D ʇʨʷʤʝ INT ɺʥʫʪʨʽʰʥʽʡ 

I ʅʝʧʨʷʤʝ EXT ɿʦʚʥʽʰʥʽʡ 

R ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ SM ʉʘʤʦʢʦʥʪʨʦʣʴ 

ʊʠʧ ʚʽʜʙʦʨʫ ʧʨʦʙ ʂʦʤʙʽʥʦʚʘʥʘ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ʊ ʇʨʦʧʦʨʮʽʡʥʠʡ ʯʘʩʫ CO ʂʦʤʙʽʥʦʚʘʥʘ ʫʩʪʘʥʦʚʢʘ ʟ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ (ʋʆɺɺ) 

F ʇʨʦʧʦʨʮʽʡʥʠʡ ʧʦʪʦʢʫ DE ʉʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʚʦʜ (ʋʆɺɺ) ʣʠʰʝ ʜʣʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʧʦʚʝʨʭʥʝʚʦʶ ʦʙʨʦʙʢʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ 
S ʊʦʯʢʦʚʠʡ 

 

 

2.3.2.5.1 ˭͎͊͊͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͍͙͙͊ͫ͘͡ͻ ͍͔͙ͭͪ͒ͻ ;͙͊ͫͭͤͦ͟ ό¢{{ύ 

 

ɼʘʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʚʠʩʣʠʭ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʙʫʣʠ ʥʘʜʘʥʽ ʱʦʜʦ 13 ʟʘʚʦʜʽʚ ʪʘ 14 ʪʦʯʦʢ ʩʢʠʜʘʥʥʷ 

ʈʦʟʧʦʜʽʣ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.31. 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 63 

 

 
 

ɯɺ: ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʩʫʪʥʷ 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.31: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ TSS ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
 

ʊʽʣʴʢʠ ʪʨʠ ʟʥʘʯʝʥʥʷ ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʷʤʠʭ ʩʢʠʜʘʥʴ ʫ ʧʨʠʡʤʘʣʴʥʝ ʚʦʜʦʡʤʠʱʝ, ʧʨʠ ʮʴʦʤʫ ʜʚʘ ʟ ʥʠʭ ʥʠʞʯʝ 6 ʤʛ/ʣ. 

 

 

2.3.2.5.2 ̆ͣ͜͜;͔ͤ ͙͍ͫͨͦ͗͊ͤͤΎ ͙ͫͤ͟Ό ό̆˿˴ύ ͭ͊ ͎͊͊͘͡Έ͙͚ͤ ͎ͦͪ͊ͤ͜;͙͚ͤ ͍͎͔ͯ͡ͼΈ ό˭˻ˤύ 

 

ʇʦʚʽʜʦʤʣʝʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʍʉʂ ʜʣʷ ʧʨʷʤʠʭ ʩʢʠʜʘʥʴ ʥʘʜʘʥʽ ʥʘ ʈʠʩʫʥʢʫ 2.32. ɿʘʛʘʣʦʤ ʜʘʥʽ ʟʘ 24 ʪʦʯʢʘʤʠ 

ʩʢʠʜʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʷʢ ʧʨʷʤʠʤ, ʪʘʢ ʽ ʥʝʧʨʷʤʠʤ ʩʢʠʜʘʥʥʷʤ, ʙʫʣʠ ʧʦʚʽʜʦʤʣʝʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʍʉʂ, ʘ 

ʜʘʥʽ ʟʘ 3 ʟʘʚʦʜʘʤʠ (4 ʪʦʯʢʠ ʩʢʠʜʘʥʥʷ) ʙʫʣʠ ʥʘʜʘʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ɿʆɺ. ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ɿʆɺ ʥʝ 

ʥʘʜʘʣʘ ʟʤʦʛʠ ʚʠʚʯʠʪʠ ʤʦʞʣʠʚʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ɿʆɺ ʪʘ ʍʉʂ. 

 

͔ͫͪΦ 95-͚ ͨͪͦͼΦ ͣ͊ͫ͟Φ ͣͤ͜Φ 
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ʊʨʠʚʘʣʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʊʠʧ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʠʧ ʩʢʠʜʘʥʥʷ (D/l) 

ʂʦʤʙʽʥʦʚʘʥʘ/ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ʊʠʧ ʧʨʦʜʫʢʮʽʾ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ 

ʂʦʘʛʫʣʷʮʽʷ ʪʘ ʌʣʦʪʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ʆʩʘʜʞʝʥʥʷ 

ʌʽʣʴʪʨʫʚʘʥʥʷ 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ 

ɺʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ 

ʌʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʌʣʦʪʘʮʽʷ 

ɯʦʥʥʠʡ ʦʙʤʽʥ 

ʍʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 
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64 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 
 

 
˱ˤΥ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͍͒ͫͯͭͤ͜Ύ 
˨͔͔͗ͪͦ͡: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.32: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʍʉʂ ʜʣʷ ʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʚʽʜ ʥʘʥʝʩʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
 

2.3.2.5.3 ˹͔͜͟͡Έ όbƛύ 

 

ɼʘʥʽ ʧʨʦ ʚʠʢʠʜʠ ʥʽʢʝʣʶ ʧʦʚʽʜʦʤʣʝʥʽ ʟʘʛʘʣʦʤ ʜʣʷ 27 ʪʦʯʦʢ ʩʢʠʜʘʥʥʷ. ʈʦʟʧʦʜʽʣ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.33. 

 

ʋ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʠʧ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʤʝʪʘʣʝʚʦʛʦ ʣʠʩʪʘ. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʝʚʠʭ 

ʣʠʩʪʽʚ ʽʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʽʢʝʣʶ ʚʠʢʠʜʠ ʚ ʩʪʽʯʥʽ ʚʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʱʠʤʠ, ʽ ʚʠʪʨʘʪʠ ʥʘ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 

ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰʠʤʠ [CZ ʢʦʤʝʥʪʘʨ ˉ14 ʫ [ 212, TWG 2018 ]]. ɿ 27 ʧʦʚʽʜʦʤʣʝʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 15 ʥʠʞʯʝ 0,4 

ʤʛ/ʣ. 

 

2.3.2.5.4 ͙̇ͤ͟ ό½ƴύ 

 

ɼʘʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʥʢʫ ʚ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʦʪʨʠʤʘʥʽ ʟʘ 25 ʟʘʚʦʜʘʤʠ (ʚʩʴʦʛʦ 30 ʪʦʯʦʢ ʩʢʠʜʘʥʥʷ). ʈʦʟʧʦʜʽʣ 

ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.34. ʋ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʠʧ 

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʤʝʪʘʣʝʚʦʛʦ ʣʠʩʪʘ. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʣʠʩʪʽʚ ʽʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʮʠʥʢʫ ʩʢʠʜʠ ʫ ʩʪʽʯʥʽ 

ʚʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʱʠʤʠ, ʽ ʚʠʪʨʘʪʠ ʥʘ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰʠʤʠ [CZ ʢʦʤʝʥʪʘʨ ˉ15 ʫ [ 212, TWG 

2018 ]]. ʈʽʚʥʽ, ʱʦ ʜʦʩʷʛʘʶʪʴʩʷ, ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʦʚʽʜʦʤʣʝʥʠʭ ʪʦʯʦʢ ʚʠʢʠʜʽʚ (23 ʟ 30) ʥʠʞʯʝ 0,6 ʤʛ/ʣ (ʜʠʚ. ʈʠʩʫʥʦʢ 2.34). 
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ʊʠʧ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

ʉʝʢʪʦʨ 

ʂʦʤʙʽʥʦʚʘʥʘ/ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ʂʨʘʾʥʘ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ 

ʂʦʘʛʫʣʷʮʽʷ ʪʘ ʌʣʦʪʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ʆʩʘʜʞʝʥʥʷ 

ʌʽʣʴʪʨʫʚʘʥʥʷ 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ 

ɺʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ 

ʌʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʌʣʦʪʘʮʽʷ 

ɯʦʥʥʠʡ ʦʙʤʽʥ 

ʍʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 65 

 

 

 
˽͙ͪͣͭ͊͜͟Υ ˨͊ͤ͜ ͔ͤ ͨͦ͊ͯ͘͟ΌͭΈΥ Ѕлпн-мΣ ͔ͫͪΥ мрΣт ͎ͣκ͡ ͭ͊ ͣ͊ͫ͟Υ пс ͎ͣκ͡ 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.33: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Ni ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
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ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

ʉʝʢʪʦʨ 

ʂʦʤʙʽʥʦʚʘʥʘ/ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ʂʨʘʾʥʘ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ 

ʂʦʘʛʫʣʷʮʽʷ ʪʘ ʌʣʦʪʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ʆʩʘʜʞʝʥʥʷ 

ʌʽʣʴʪʨʫʚʘʥʥʷ 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ 

ɺʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ 

ʌʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʌʣʦʪʘʮʽʷ 

ɯʦʥʥʠʡ ʦʙʤʽʥ 

ʍʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʊʠʧ ʩʢʠʜʘʥʥʷ 
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66 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 
 

 

 
˽͙ͪͣͭ͊͜͟Υ ˨͊ͤ͜ ͔ͤ ͨͦ͊ͯ͘͟ΌͭΈΥ Ѕлсп-мΣ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤ ͤ͊͘;͔ͤͤΎΥ оΣсс ͎ͣκ͡Σ Ѕлрс-нΣ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤ ͤ͊͘;͔ͤͤΎΥ оΣт ͎ͣκ͡Σ Ѕлпн-1, ͫ ͔͔ͪ͒ͤΊ ͤ͊͘;͔ͤͤΎΥ осΣт ͎ͣκ͡Σ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤ ͤ͊͘;͔ͤͤΎΥ ур ͎ͣκ͡ 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ]  

ʈʠʩʫʥʦʢ 2.34: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Zn ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
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ʉʝʢʪʦʨ 
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ʂʨʘʾʥʘ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʊʠʧ ʩʢʠʜʘʥʥʷ 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ 

ʂʦʘʛʫʣʷʮʽʷ ʪʘ ʌʣʦʪʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ʆʩʘʜʞʝʥʥʷ 

ʌʽʣʴʪʨʫʚʘʥʥʷ 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ 

ɺʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ 

ʌʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʌʣʦʪʘʮʽʷ 

ɯʦʥʥʠʡ ʦʙʤʽʥ 

ʍʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 67 

 

2.3.2.5.5 ͔͙͍͔͙͚̊ͫͭ͊ͤͭͤ͡ ͻͪͦͣ ό/Ǌό±Lύύ ͭ͊ ͎͊͊͘͡Έ͙͚ͤ ͻͪͦͣ ό/Ǌ ͎͊͊͘͡Έ͙͚ͤύ 

 

ʅʠʟʢʘ ʦʙôʻʢʪʽʚ ʧʦʚʽʜʦʤʠʣʘ ʧʨʦ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ Cr(VI) (ʜʠʚ. ʊʘʙʣʠʮʶ 2.23) ʪʘ ʟʘʛʘʣʴʥʦʛʦ Cr (ʜʠʚ. ʊʘʙʣʠʮʶ 2.24). ɯʥʬʦʨʤʘʮʽʷ 

ʚʽʜ ʛʘʣʫʟʽ ʧʽʜʪʚʝʨʜʠʣʘ: 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʝʩʪʠʚʘʣʝʥʪʥʦʛʦ ʭʨʦʤʫ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʟʘʛʘʣʦʤ ʙʫʣʦ ʧʨʠʧʠʥʝʥʦ ʜʦ 2003 ʨ. ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʽʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ
20

; 

¶ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠʩʷ, ʚʦʥʠ ˇʨʫʥʪʫʚʘʣʠʩʷ ʥʘ ʥʝʘʢʪʫʘʣʴʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʜʦʟʚʦʣʽʚ; 

¶ ʜʝʷʢʽ ʟʥʘʯʝʥʥʷ ʷʚʣʷʣʠ ʩʦʙʦʶ ʧʦʤʠʣʢʠ, ʟʨʦʙʣʝʥʽ ʧʽʜ ʯʘʩ ʟʘʧʠʩʫ, ʫ ʷʢʠʭ ʧʨʦʧʫʱʝʥʦ ʩʠʤʚʦʣʠ çʤʝʥʰʝè (<); 

¶ ʙʽʣʴʰʽʩʪʴ ʟʥʘʯʝʥʴ ʙʫʣʠ ʥʠʞʯʽ ʟʘ ɻɺ (ʱʦ ʤʦʞʝ ʟʙʽʛʘʪʠʩʷ ʟ ʛʨʘʥʠʯʥʠʤ ʜʦʧʫʩʪʠʤʠʤ ʟʥʘʯʝʥʥʷʤ). 

 

ɼʝʢʽʣʴʢʘ ʟʥʘʯʝʥʴ ʩʣʽʜʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʽʟ ʥʘʩʪʫʧʥʠʭ ʜʞʝʨʝʣ: 

¶ ʇʨʦʙʠ ʟ ʧʦʪʦʢʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʚʢʣʶʯʥʦ ʟ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʤʠ ʩʪʽʯʥʠʤʠ 

ʚʦʜʘʤʠ ʪʘ ʽʥʰʠʤʠ ʥʝʚʽʜʦʤʠʤʠ ʜʞʝʨʝʣʘʤʠ. 

¶ ʉʣʽʜʦʚʽ ʢʽʣʴʢʦʩʪʽ Cr ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʪʨʘʚʣʝʥʥʷʤ ʧʦʚʝʨʭʦʥʴ ʽʟ ʥʝʽʨʞʘʚʥʦʾ ʩʪʘʣʽ (ʥʘʧʨʠʢʣʘʜ, ʪʨʫʙ, 

ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ ʦʙʨʦʙʢʠ, ʢʫʟʦʚʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʝʨʦʟʽʷ ʝʣʝʢʪʨʦʜʽʚ ʟ ʥʝʽʨʞʘʚʥʦʾ ʩʪʘʣʽ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʜʣʷ ʧʦʢʨʠʪʪʷ 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ). ʇʨʦʪʝ ʚʦʥʠ ʥʝ ʚʠʚʯʝʥʽ ʜʝʪʘʣʴʥʦ. 

 

                                                           
20

 ɼʠʨʝʢʪʠʚʘ 2000/53/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʚʽʜ 18 ʚʝʨʝʩʥʷ 2000 ʨʦʢʫ ʧʨʦ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʽʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. 



ɻʣʘʚʘ 2 
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ʊʘʙʣʠʮʷ 2.23: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Cr(VI) ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
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ɿʘʚʦʜ ï 

ʪʦʯʢʘ 

ʩʢʠʜʘʥʥʷ 

ʊʠʧ 

ʟʘʚʦʜʫ 

ʆʙʨʦʙʢʘ ʢʦʤʙʽʥʦʚʘʥʘ 

(ʢʦʤʙ)/ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ 

(ʩʧʝʮ) 

ʊʠʧ 

ʩʢʠʜʘʥʥʷ 

ʊʠʧ 

ʤʦʥʽʪʦʨʠʥʛʫ 
ʏʘʩʪʦʪʘ 

ʊʠʧ 

ʧʨʦʙʠ 

ʊʨʠʚʘʣʽʩʪʴ 

ʚʽʜʙʦʨʫ 

ʧʨʦʙ 

ʂʽʣʴʢʽʩʪʴ 

ʧʨʦʙ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʛ/ʣ) 

ʄʘʢʩʠʤʫʤ 

(ʤʛ/ʣ) 

ʄʽʥʽʤʫʤ 

(ʤʛ/ʣ) 

ɻɼɿɺ 

(ʤʛ/ʣ) 

DE 050-1 PC DE ɯɺ EXT 12/ʨ. ʊ 24 12 0,01 0,01 0,01 0,1 

DE 047-1 PC DE I EXT 52/ʨ. ɯɺ ɯɺ 46 0,0101 0,01 ɯɺ 0,1 

AT 066-2 ʌʋʈɻʆʅʀ DE I EXT 1/ʨ. ʊ 24 5 0,02 0,02 0,02 0,05 

DE 067-1 ʌʋʈɻʆʅʀ DE I EXT 4/ʨ. S 0,16 4 0,02 0,02 0,02 0,1 

PT 061-3 PC CO I EXT 12/ʨ. ʊ 24 12 0,018 0,062 0,01 0,2 

IT 071-1 ʌʋʈɻʆʅʀ DE I EXT 4/ʨ. S ɯɺ 4 0,1 0,1 0,1 ʅɯ 

IT 059-1 PC ɯɺ ɯɺ EXT 12/ʨ. ʊ 3 12 0,1 0,1 0,1 0,2 

IT 070-1 ʌʋʈɻʆʅʀ CO I EXT 4/ʨ. ʊ 3 3 0,1 0,1 0,1 0,2 

ʇʨʠʤʽʪʢʘ: 

ɯɺ: ɯʥʬʦʨʤʘʮʽʷ ʚʽʜʩʫʪʥʷ. 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 
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ʊʘʙʣʠʮʷ 2.24: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Cr ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
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ɿʘʚʦʜ ï 

ʪʦʯʢʘ 

ʩʢʠʜʘʥʥʷ 

ʊʠʧ 

ʟʘʚʦʜʫ 

ʆʙʨʦʙʢʘ 

ʢʦʤʙʽʥʦʚʘʥʘ 

(ʢʦʤʙ)/ʩʧʝʮʽʘʣʽʟʦ

ʚʘʥʘ (ʩʧʝʮ) 

ʊʠʧ 

ʩʢʠʜʘʥʥʷ 

ʊʠʧ 

ʤʦʥʽʪʦʨʠʥ

ʛʫ 

ʏʘʩʪʦʪʘ ʊʠʧ ʧʨʦʙʠ 

ʊʨʠʚʘʣʽʩʪʴ 

ʚʽʜʙʦʨʫ 

ʧʨʦʙ 

ʂʽʣʴʢʽʩʪʴ 

ʧʨʦʙ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(ʤʛ/ʣ) 

ʄʘʢʩʠʤʫʤ 

(ʤʛ/ʣ) 

ʄʽʥʽʤʫʤ 

(ʤʛ/ʣ) 

ɻɼɿɺ 

(ʤʛ/ʣ) 

DE 068-2 
ʌʋʈɻʆ

ʅʀ 
CO D EXT 2/ʨ. F 2 2 0,005 0,005 0,005 0,05 

DE 067-2 
ʌʋʈɻʆ

ʅʀ 
DE I EXT 4/ʨ. ɯɺ 0,16 4 0,004 0,006 0,003 0,5 

DE 067-1 
ʌʋʈɻʆ

ʅʀ 
DE I EXT 4/ʨ. S 0,16 4 0,005 0,006 0,003 0,5 

ES 057-1 PC DE I EXT 24/ʨ. ʊ 24 24 0,005 0,02 0,005 ʅɯ 

DE 068-1 
ʌʋʈɻʆ

ʅʀ 
CO I EXT 4/ʨ. F 2 5 0,01 0,02 0,005 0,5 

PT 061-3 PC CO I EXT 12/ʨ. ʊ 24 12 0,04 0,05 0,005 2 

DE 048-1 PC ɯɺ ɯɺ INT 104/ʨ. ʊ 2 104 0,05 ɯɺ ɯɺ 0,5 

AT 066-2 
ʌʋʈɻʆ

ʅʀ 
DE I EXT 1/ʨ. ʊ 24 5 0,05 0,05 0,05 0,5 

UK 064-1 PC DE I EXT 36/ʨ. S 24 36 0,023 0,055 ɯɺ 10 

DE 050-1 PC DE ɯɺ EXT 12/ʨ. ʊ 24 12 0,1 0,1 0,1 0,5 

IT 071-1 
ʌʋʈɻʆ

ʅʀ 
DE I EXT 4/ʨ. S ɯɺ 4 0,2 0,2 0,2 ʅɯ 

IT 059-1 PC ɯɺ ɯɺ EXT 12/ʨ. ʊ 3 12 0,2 0,2 0,2 4 

IT 070-1 
ʌʋʈɻʆ

ʅʀ 
CO I EXT 4/ʨ. ʊ 3 3 0,2 0,2 0,2 4 

DE 047-1 PC DE I EXT 52/ʨ. ɯɺ ɯɺ 46 0,0148 0,24 ɯɺ 0,5 

RO 062-1 PC ɯɺ D INT 365/ʨ. S 1,15 232 0,043 0,28 0,0054 ɯɺ 

ES 057-2 PC DE I EXT 12/ʨ. ʊ 1,5 12 < 17,44 < 50 < 0,1 ɯɺ 

ʇʨʠʤʽʪʢʘ: 

ɯɺ: ɯʥʬʦʨʤʘʮʽʷ ʚʽʜʩʫʪʥʷ. 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 
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2.3.2.5.6 ˢ͍͒ͫͦͪ͋ͦ͊ͤ͜ ͎ͦͪ͊ͤ͜;ͤ͜ ͎͎͔͙͊ͦͤ͡ ό!h·ύ 

 

ɼʘʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ AOX ʫ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʦʪʨʠʤʘʥʽ ʟʘ 16 ʟʘʚʦʜʘʤʠ (ʚʩʴʦʛʦ 18 ʪʦʯʦʢ ʩʢʠʜʘʥʥʷ). ʈʦʟʧʦʜʽʣ 

ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.35. 

 

 

 

 
˽͙ͪͣͭ͊͜͟Υ ˨͊ͤ͜ ͔ͤ ͨͦ͊ͯ͘͟ΌͭΈΥ Ѕлру-мΣ ͔͔ͫͪ͒ͤΊ ͤ͊͘;͔ͤͤΎΥ рΣф ͎ͣκ͡ 

ɯɺ: ɯʥʬʦʨʤʘʮʽʷ ʚʽʜʩʫʪʥʷ. 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.35: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ AOX ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
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ʂʨʘʾʥʘ 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ 

ʂʦʘʛʫʣʷʮʽʷ ʪʘ ʌʣʦʪʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ʆʩʘʜʞʝʥʥʷ 

ʌʽʣʴʪʨʫʚʘʥʥʷ 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ 

ɺʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ 

ʌʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʌʣʦʪʘʮʽʷ 

ɯʦʥʥʠʡ ʦʙʤʽʥ 

ʍʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʊʠʧ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

ʉʝʢʪʦʨ 

ʂʦʤʙʽʥʦʚʘʥʘ/ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʊʠʧ ʩʢʠʜʘʥʥʷ 
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2.3.2.5.7 ͙̅ͭͦͪ͒ όC-) 

 

ɼʘʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʪʦʨʠʜʽʚ ʫ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʦʪʨʠʤʘʥʽ ʜʣʷ 14 ʟʘʚʦʜʽʚ. ʈʦʟʧʦʜʽʣ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.36. ʋʩʽ ʟʥʘʯʝʥʥʷ, ʢʨʽʤ ʦʜʥʦʛʦ, ʥʠʞʯʝ 16 ʤʛ/ʣ. ʂʦʥʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʘʣʝʥʥʷ 

ʬʪʦʨʠʜʽʚ ʥʘʧʨʠʢʽʥʮʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ ʥʝ ʚʠʷʚʣʝʥʦ. 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.36: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʪʦʨʠʜʽʚ ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
 

2.3.2.5.8 ˭͎͊͊͡Έ͙͚ͤ ͺͦͫͺͦͪ ό˭̅ύ 

 

ɼʘʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʬʦʩʬʦʨʫ ʚ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʦʪʨʠʤʘʥʽ ʟʘ 14 ʟʘʚʦʜʘʤʠ (ʚʩʴʦʛʦ 18 ʪʦʯʦʢ ʩʢʠʜʘʥʥʷ). 

ʈʦʟʧʦʜʽʣ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.37. ɼʣʷ ʚʩʽʭ ʪʦʯʦʢ ʩʢʠʜʘʥʥʷ, ʢʨʽʤ ʦʜʥʦʾ, ʧʦʚʽʜʦʤʣʝʥʽ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʠʞʯʝ 6 ʤʛ/ʣ.  

 

 
ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 219, ACEA 2018 ] 

ʈʠʩʫʥʦʢ 2.37: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ ʬʦʩʬʦʨʫ (ɿʌ) ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ 

ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
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ʂʨʘʾʥʘ 

ʊʠʧ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

ʉʝʢʪʦʨ 

ʂʦʤʙʽʥʦʚʘʥʘ/ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʊʠʧ ʩʢʠʜʘʥʥʷ 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ 

ʂʦʘʛʫʣʷʮʽʷ ʪʘ ʌʣʦʪʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ʆʩʘʜʞʝʥʥʷ 

ʌʽʣʴʪʨʫʚʘʥʥʷ 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ 

ɺʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ 

ʌʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʌʣʦʪʘʮʽʷ 

ɯʦʥʥʠʡ ʦʙʤʽʥ 

ʍʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 
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ʂʨʘʾʥʘ 

ʊʠʧ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

ʉʝʢʪʦʨ 

ʂʦʤʙʽʥʦʚʘʥʘ/ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʊʠʧ ʩʢʠʜʘʥʥʷ 
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2.3.2.5.9 ˴͚͊͒ͣ͜ ό/Řύ 

 

ɼʘʥʽ ʱʦʜʦ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʜʤʽʶ ʚ ʩʪʽʯʥʠʭ ʚʦʜʘʭ ʦʪʨʠʤʘʥʽ ʜʣʷ 11 ʪʦʯʦʢ ʩʢʠʜʘʥʥʷ. ʈʦʟʧʦʜʽʣ ʧʦʚʽʜʦʤʣʝʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 2.38. 

 

 

 

ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] 

ʈʠʩʫʥʦʢ 2.38: ɿʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʘʜʤʽʶ (Cd) ʜʣʷ ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘʚʦʜʽʚ ʽʟ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ʜʘʥʽ ʟʘ 2015 ʨ.) 
 

 

ʄʘʡʞʝ ʚʩʽ ʧʦʚʽʜʦʤʣʝʥʽ ʟʥʘʯʝʥʥʷ ʥʠʞʯʝ 0,004 ʤʛ/ʣ; ʪʽʣʴʢʠ ʜʚʘ ʟʘʚʦʜʠ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʚʠʱʽ ʟʥʘʯʝʥʥʷ: ʦʜʥʝ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʘʜʤʽʶ 0,01 ʤʛ/ʣ, ʘ ʜʨʫʛʝ ï 0,05 ʤʛ/ʣ. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʜʤʽʶ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʙʫʣʦ ʧʨʠʧʠʥʝʥʦ ʜʦ 2003 ʨʦʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ 2000/53/ɭʉ. 

ʂʘʜʤʽʡ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʻ ʜʦʤʽʰʢʦʶ ʜʦ ʩʧʦʣʫʢ ʮʠʥʢʫ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ. 

 

 

2.3.2.5.10 ͔̅ͤͦ͡Έ͙͚ͤ ͔ͤ͒ͫ͜͟ 

 

ʊʽʣʴʢʠ ʚʽʩʽʤ ʟʘʚʦʜʽʚ ʧʦʚʽʜʦʤʠʣʠ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʠʜʽʚ ʜʣʷ ʬʝʥʦʣʴʥʦʛʦ ʽʥʜʝʢʩʫ, ʚʦʜʥʦʯʘʩ ʚʩʽ ʟʥʘʯʝʥʥʷ, ʢʨʽʤ 

ʜʚʦʭ, ʥʠʞʯʝ 0,05 ʤʛ/ʣ (ʦʜʥʝ 0,25 ʤʛ/ʣ, ʘ ʜʨʫʛʝ ï ʙʣʠʟʴʢʦ 3,4 ʤʛ/ʣ). 

 

͔ͫͪΦ ͣ͊ͫ͟Φ ͣͤ͜Φ 

ʊʠʧ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʠʧ ʤʦʥʽʪʦʨʠʥʛʫ 

ʉʝʢʪʦʨ 

ʂʦʤʙʽʥʦʚʘʥʘ/ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʙʨʦʙʢʘ 

ɿʘʚʦʜ ï ʪʦʯʢʘ ʩʢʠʜʘʥʥʷ 

ʊʠʧ ʩʢʠʜʘʥʥʷ 

˴
ͦ
ͤ
ͼ
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ͪ
͊
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͜
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ʅʝʡʪʨʘʣʽʟʘʮʽʷ 

ʂʦʘʛʫʣʷʮʽʷ ʪʘ ʌʣʦʪʘʮʽʷ 

ʉʝʜʠʤʝʥʪʘʮʽʷ 

ʆʩʘʜʞʝʥʥʷ 

ʌʽʣʴʪʨʫʚʘʥʥʷ 

ɺʠʜʘʣʝʥʥʷ ʃʆʉ 

ɹʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ 

ɺʘʢʫʫʤʥʝ ʜʠʩʪʠʣʶʚʘʥʥʷ 

ʌʽʟʠʯʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʌʣʦʪʘʮʽʷ 

ɯʦʥʥʠʡ ʦʙʤʽʥ 

ʍʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 
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2.3.2.6 ͍͔̂ͭͦͪͤͤΎ ͍͒͜ͻ͍ͦ͒͜ 

 

[ 155, TWG 2016 ] [ 142, ACEA 2016 ] [ 144, ACEA 2017 ] [ 219, ACEA 2018 ] 

 

ʋ ʮʝʭʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʩʫʤʽʰ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʚʽʜʭʦʜʽʚ, ʱʦ ʥʝ ʻ 

ʥʝʙʝʟʧʝʯʥʠʤʠ. ʇʨʠʙʣʠʟʥʠʡ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʚʽʜʭʦʜʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ, ʧʨʦ ʷʢʽ 

ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʥʘʜʘʥʠʡ ʥʠʞʯʝ: 

¶ ʚʽʜʭʦʜʠ ʬʘʨʙʠ; 

¶ ʧʣʘʩʪʠʟʦʣʽ, ʛʝʨʤʝʪʠʢʠ, ʢʣʝʡʢʽ ʨʝʯʦʚʠʥʠ; 

¶ ʚʠʢʦʨʠʩʪʘʥʽ ʨʦʟʯʠʥʥʠʢʠ; 

¶ ʦʩʘʜ ʬʘʨʙʠ; 

¶ ʚʘʧʥʷʢ (ʟ ʥʘʜʣʠʰʢʦʤ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ); 

¶ ʬʽʣʴʪʨʠ (ʟ ʥʘʜʣʠʰʢʦʤ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ); 

¶ ʽʥʰʽ (ʃʆʉ); 

¶ ʬʦʩʬʘʪʥʠʡ ʦʩʘʜ; 

¶ ʦʩʘʜ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʃʆʉ ʟ ʋʆɺɺ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. 

 

ʇʦʜʘʣʴʰʽ ʨʦʟôʷʩʥʝʥʥʷ ʱʦʜʦ ʪʠʧʽʚ ʚʽʜʭʦʜʽʚ ʪʘ ʚʤʽʩʪʫ ʨʦʟʯʠʥʥʠʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ. 

 

ʅʘ ʈʠʩʫʥʢʫ 2.39 ʧʦʢʘʟʘʥʦ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ (ʚʠʨʘʞʝʥʽ ʚ ʢʛ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. 

 

 

 
ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 144, ACEA 2017 ] [ 219, ACEA 2018 ] 

 

ʈʠʩʫʥʦʢ 2.39:  ɿʘʛʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʢʛ/ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ) ʜʣʷ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʽʚ (ʜʘʥʽ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨ.) 
 

 

ʋ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ ʪʠʧʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 
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ɿʘʚʦʜ 

ʂʨʘʾʥʘ 

ʊʠʧ ʧʨʦʜʫʢʮʽʾ 
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ʊʘʙʣʠʮʷ 2.25: ɿʘʛʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʜʣʷ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʊʠʧ ʧʨʦʜʫʢʮʽʾ 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ (1) 

2015 

ɻʘʣʫʟʝʚʠʡ ʟʚʽʪ (2) 

2012 

ʂʽʣʴʢʽʩʪʴ ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

(ʢʛ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʢʛ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

(ʢʛ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

50% ʩʝʨʝʜʥʽʡ 

ʜʽʘʧʘʟʦʥ 

(ʢʛ/ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ) 

PC 26 7,3 4,0-8,9 59 4,59 3,16-5,91 

ʌʋʈɻʆʅ 6 12,1 6,9-14,9 8 13,4 7,9-14,0 

CV/ CV-ʢʘʙʽʥʘ 2 19,9 ʅɼ 
ʂʘʙʽʥʠ: 5 7,4 1,6-11,1 

CV: 4 7,47 ʅɼ 

ɸɺʊʆɹʋʉ 1 79,0 ʅɼ 6 179 70-155 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ. 

(1) ɼʞʝʨʝʣʦ: [ 155, TWG 2016 ] [ 144, ACEA 2017 ] [ 219, ACEA 2018 ] 

(2) ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ] 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʱʦ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ ʫʪʠʣʽʟʘʮʽʶ, ʥʘʣʝʞʘʪʴ: 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ (ʦʜʥʘ ʫʩʪʘʥʦʚʢʘ ʧʦʚʽʜʦʤʠʣʘ ʧʨʦ ʨʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 37 000 ʢʛ ʨʦʟʯʠʥʥʠʢʽʚ); 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʦʜʠ ʫ ʚʽʜʭʦʜʘʭ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʧʨʝʩʫ ʜʣʷ ʦʙʨʦʙʢʠ ʦʩʘʜʫ ʩʪʽʯʥʠʭ ʚʦʜ; ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ʫʪʚʦʨʝʥʥʷ ʦʩʘʜʫ ʪʘ ʚʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ ʦʯʠʱʝʥʥʷ ʯʝʨʝʟ ʟʤʽʥʫ ʢʦʣʴʦʨʫ. 

 

2.3.2.6.1 ˤͣͫͭ͜ ͪͦ͘;͙͙ͤͤ͊͟ ͯ ͍͒͜ͻͦ͒͊ͻ 
 

[ 144, ACEA 2017 ] 

 

ɼʘʥʽ ʧʨʦ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʚʽʜʭʦʜʘʭ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʠʧʽʚ ʚʽʜʭʦʜʽʚ. 

 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʊʘʙʣʠʮʽ 2.26. 

 

 

ʊʘʙʣʠʮʷ 2.26: ɺʤʽʩʪ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʦʩʥʦʚʥʠʭ ʪʠʧʘʭ ʚʽʜʭʦʜʽʚ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʊʠʧ 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʙ 
ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

ʉʪʘʥʜ. 

ʚʽʜʭ. 
ʄʽʥ. ʄʘʢʩ. ʄʝʜʽʘʥʘ > 25% < 75% 

ʋʩʽ 

ɿ ʚʤʽʩʪʦʤ 

ʨʦʟʯʠʥʥʠʢ

ʘ ʫ% 

% 
% ʚʽʜ 

ʩʝʨ. 
% % % % % 

ɺʽʜʭʦʜʠ ʬʘʨʙʠ 28 18 34,4 66 0,4 70,0 27,5 12,0 50,0 

ʇʣʘʩʪʠʟʦʣʽ, ʛʝʨʤʝʪʠʢʠ, 

ʢʣʝʡʢʽ ʨʝʯʦʚʠʥʠ 
16 8 3,0 88 0,0 9,0 2,2 1,2 4,1 

ɺʠʢʦʨʠʩʪʘʥʽ ʨʦʟʯʠʥʥʠʢʠ 59 49 61,7 47 0,9 100,0 65,9 47,3 91,7 

ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʦʟʯʠʥʥʠʢʠ H 
ʅɼ 28 93,7 8 75,0 100,0 91,9 88,3 99,8 

ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʦʟʯʠʥʥʠʢʠ M 
ʅɼ 5 52,8 7 48,3 57,7 52,6 50,4 54,9 

ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʦʟʯʠʥʥʠʢʠ L 
ʅɼ 16 9,6 78 0,0 24,0 9,9 3,3 16,8 

ʆʩʘʜ ʬʘʨʙʠ 43 26 4,7 172 0,0 40,0 2,0 0,6 3,8 

ɺʘʧʥʷʢ 2 1 0,2  0,2 0,2 0,2 0,2 0,2 

ɯʥʰʽ (ʃʆʉ) 26 9 10,2 128 0,0 30,0 1,5 0,5 24,8 

ʌʦʩʬʘʪʥʠʡ ʦʩʘʜ 23 2 0,1 ʅɼ 0,0 1,5 0,0 0,0 0,0 

ɯʥʰʽ (ʙʝʟ ʚʤʽʩʪʫ ʃʆʉ) 59 1 0,0 ʅɼ 0,0 0,1 0,0 0,0 0,0 

ʅʝ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ 
21 2 0,2 ʅɼ 0,0 0,2 0,1 0,1 0,2 

ʇʨʠʤʽʪʢʘ: 

ʅɼ: ʅʝʤʘʻ ʜʘʥʠʭ. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 75 

 

ʇʽʜ ʚʽʜʭʦʜʘʤʠ ʬʘʨʙʠ ʨʦʟʫʤʽʶʪʴ ʧʨʦʩʪʨʦʯʝʥʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʘʙʦ ʬʘʨʙʘ, ʱʦ ʧʽʜʣʷʛʘʻ ʫʪʠʣʽʟʘʮʽʾ ʟ ʽʥʰʠʭ ʧʨʠʯʠʥ 

ɰʾ ʩʢʣʘʜ ʥʘʛʘʜʫʻ ʩʢʣʘʜ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʧʨʦʪʝ, ʥʝʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʨʦʟʯʠʥʥʠʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʥʽ ʥʘ ʦʙôʻʢʪʽ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚôʷʟʢʦʩʪʽ. ʅʘ ʜʝʷʢʠʭ ʟʘʚʦʜʘʭ ʬʘʨʙʠ ʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʧʨʠʜʘʪʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʝʨʥʝʥʽ 

ʧʦʩʪʘʯʘʣʴʥʠʢʫ, ʘ ʥʝ ʩʧʨʷʤʦʚʫʚʘʪʠʩʷ ʜʦ ʦʙôʻʢʪʘ ʟ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. 

 

ʇʣʘʩʪʠʟʦʣʽ, ʪʘʢʽ ʷʢ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʰʚʽʚ, ʢʣʝʡʢʽ ʨʝʯʦʚʠʥʠ ʘʙʦ ʧʦʢʨʠʪʪʷ ʜʣʷ ʥʠʟʫ ʢʫʟʦʚʘ, ʟʘʟʚʠʯʘʡ 

ʥʘʥʦʩʷʪʴʩʷ ʧʽʩʣʷ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ ʽ ʧʝʨʝʜ ʦʧʝʨʘʮʽʷʤʠ ʬʘʨʙʫʚʘʥʥʷʤ ʨʦʟʧʠʣʝʥʥʷʤ. ɿʘ ʭʽʤʽʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʦʥʠ ʻ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ (ʇɺʍ, ʇʋ, ʛʫʤʘ ʘʙʦ ʝʧʦʢʩʠʜʥʽ ʩʤʦʣʠ ʪʦʱʦ) ʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ 

ʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ, ʽʥʦʜʽ ʟ ʣʝʪʢʽʩʪʶ, ʧʦʜʽʙʥʦʶ ʜʦ ʃʆʉ. 

 

ɺʽʜʭʦʜʘʤʠ ʧʣʘʩʪʠʟʦʣʶ ʻ ʤʘʪʝʨʽʘʣ ʽʟ ʚʠʯʝʨʧʘʥʠʤ ʩʪʨʦʢʦʤ ʧʨʠʜʘʪʥʦʩʪʽ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, ʧʣʘʩʪʠʢʦʚʘ ʧʣʽʚʢʘ ʟ ʧʦʩʣʽʜʦʤ ʘʙʦ 

ʰʧʘʢʣʶʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʽʟ ʧʨʠʣʠʧʣʠʤ ʛʝʨʤʝʪʠʢʦʤ, ʘʙʦ ʧʦʢʨʠʪʪʷ ʜʥʘ ʢʫʟʦʚʘ. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʨʦʟʯʠʥʥʠʢʠ ʟʘʟʚʠʯʘʡ ʻ ʨʦʟʨʽʜʞʫʚʘʯʘʤʠ ʘʙʦ ʦʨʛʘʥʽʯʥʠʤʠ ʦʯʠʱʫʚʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʟʤʽʰʘʥʠʤʠ ʟ ʨʽʟʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʬʘʨʙʠ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʟʽ ʟʤʽʥʠ ʬʘʨʙʠ ʘʙʦ ʦʯʠʱʝʥʥʷ ʯʘʰʽ. 

 

ʅʘʷʚʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʧʽʜʪʠʧʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʥʠʢʘ: 

 

¶ çHè ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʥʠʢʘ: ʫ ʩʝʨʝʜʥʴʦʤʫ 92%, 50% ʩʝʨʝʜʥʽʡ ʜʽʘʧʘʟʦʥ: ʚʽʜ 88% ʜʦ > 99%; 

¶ çMè ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʥʠʢʘ: ʫ ʩʝʨʝʜʥʴʦʤʫ 53%, 50% ʩʝʨʝʜʥʽʡ ʜʽʘʧʘʟʦʥ: ʚʽʜ 50% ʜʦ 55%; 

¶ çLè ʥʠʟʴʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʥʠʢʘ: ʫ ʩʝʨʝʜʥʴʦʤʫ 10%, 50% ʩʝʨʝʜʥʽʡ ʜʽʘʧʘʟʦʥ: ʚʽʜ 3% ʜʦ 17%. 

 

ʈʦʟʯʠʥʥʠʢʠ ʪʠʧʫ çHè (high) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʥʝʩʝʥʥʽ ʧʨʦʟʦʨʠʭ ʧʦʢʨʠʪʪʽʚ ʘʙʦ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʽʚ. ʈʦʟʯʠʥʥʠʢʠ ʪʠʧʫ çLè (low) ʟʘʟʚʠʯʘʡ ʻ ʩʫʤʽʰʰʶ ʙʫʪʠʣʛʣʽʢʦʣʶ ʽ ʚʦʜʠ ʟ ˇʨʫʥʪʦʚʢʦʶ ʘʙʦ ʙʘʟʦʚʠʤ ʧʦʢʨʠʪʪʷʤ 

ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʗʢʱʦ ʦʙʠʜʚʘ ʪʠʧʠ ʨʦʟʯʠʥʥʠʢʽʚ ʟʙʠʨʘʶʪʴʩʷ ʚ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ ʨʝʟʝʨʚʫʘʨʽ, ʫʪʚʦʨʶʶʪʴʩʷ ʨʦʟʯʠʥʥʠʢʠ 

ʪʠʧʫ çMè (medium). 

 

ʅʘʜʣʠʰʦʢ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ (ʦʩʘʜ ʬʘʨʙʠ) ʚʽʜ ʦʧʝʨʘʮʽʡ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʚʚʦʜʠʪʴʩʷ ʚ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ 

ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʘʩʪʦʢ (ʬʘʨʙʠ) ʫ ʚʠʪʷʞʥʦʤʫ ʧʦʚʽʪʨʽ ɼʦʥʝʜʘʚʥʘ ʩʢʨʫʙʝʨʠ ɺʝʥʪʫʨʽ ʘʙʦ 

ʝʢʚʽʚʘʣʝʥʪʥʽ ʩʠʩʪʝʤʠ ʤʦʢʨʠʭ ʩʢʨʫʙʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʚʩʽʭ ʚʝʣʠʢʠʭ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʋ 

ʥʦʚʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʩʫʭʽ ʧʨʦʪʠʘʝʨʦʟʦʣʴʥʽ ʬʽʣʴʪʨʠ, ʽ ʯʘʩʪʢʠ ʬʘʨʙʠ ʚʣʦʚʣʶʶʪʴʩʷ ʘʙʦ ʨʦʟʧʠʣʝʥʠʤ 

ʚʘʧʥʷʢʦʤ, ʘʙʦ ʚ ʢʘʨʪʦʥʥʠʭ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʢʦʨʦʙʢʘʭ. 

 

ʆʩʘʜʞʝʥʽ ʯʘʩʪʠʥʢʠ ʬʘʨʙʠ ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʨʝʟʝʨʚʫʘʨʘ ʟ ʚʦʜʦʶ ʩʠʩʪʝʤ ʤʦʢʨʠʭ ʩʢʨʫʙʝʨʽʚ ʰʣʷʭʦʤ ʢʦʘʛʫʣʷʮʽʾ ʪʘ 

ʩʝʜʠʤʝʥʪʘʮʽʾ. ʇʝʨʚʠʥʥʠʡ ʦʩʘʜ ʬʘʨʙʠ ʜʘʣʽ ʟʥʝʚʦʜʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʘʶʪʴ ʧʘʩʪʦʧʦʜʽʙʥʽ 

(>80% ʚʦʜʠ) ʘʙʦ ʪʚʝʨʜʽ (<40% ʚʦʜʠ) ʚʽʜʭʦʜʠ. 

 

ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʢʘ ʚʽʜ 1% ʜʦ 4%, ʘʣʝ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʤʽʨʶʶʪʴʩʷ ʘʙʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʠʱʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʅʘ ʦʜʥʽʡ ʫʩʪʘʥʦʚʮʽ (ɿʘʚʦʜ ˉ066), ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʦʩʘʜ ʬʘʨʙʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʦʟʯʠʥʥʠʢʘ 40%, ʷʢʠʡ, 

ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʻ ʘʙʦ ʚʽʜʭʦʜʦʤ ʬʘʨʙʠ, ʘʙʦ ʩʫʤʽʰʰʶ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟ ʦʧʝʨʘʮʽʡ ʟʤʽʥʠ ʬʘʨʙʠ. 

 

ɯʥʰʽ ʚʽʜʭʦʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʠ 

ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʽʥʰʽ ʚʽʜʭʦʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʠ. ɭ ʜʘʥʽ ʧʨʦ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʢʘ ʜʣʷ ʜʝʷʢʠʭ ʽʟ ʮʠʭ ʚʽʜʭʦʜʽʚ, ʽ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʢʘ ʥʠʞʯʝ 5%, ʘʣʝ ʚ ʟʘʣʠʰʢʘʭ ʚʦʩʢʫ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡ ʟʘʭʠʩʪʫ ʧʦʨʦʞʥʠʥʠ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʘ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 20% ʜʦ 30%. 

 

 

2.3.2.6.2 ˸͍͙͚͊ͫͦ ͨͦͭ͜͟ ͪͦ͘;͙͙ͤͤ͊͟ ͯ ͍͒͜ͻͦ͒͊ͻ ό͔ͨ͊ͪ͊ͣͭͪ hс ͋͊͊ͤͫͯ͡ ͙ͣ͊ͫ ͪͦ͘;͙͙ͤͤ͊͟ύ 
 

[ 144, ACEA 2017 ] 

 

ʅʘ ʦʩʥʦʚʽ ʥʘʜʘʥʠʭ ʜʘʥʠʭ, ʢʦʣʠ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʷʢ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʪʘʢ ʽ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʦʤʘ ʟʘʛʘʣʴʥʘ 

ʧʦʚʝʨʭʥʷ ʢʫʟʦʚʘ ʚʩʽʭ ʧʦʬʘʨʙʦʚʘʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʤʘʩʦʚʠʡ ʧʦʪʽʢ ʚʽʜʭʦʜʽʚ ʫ ʛ/ʤ
2
. ʈʝʟʫʣʴʪʘʪʠ 

ʮʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʚ ʊʘʙʣʠʮʽ 2.27. 

 



ɻʣʘʚʘ 2 

 

76 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʊʘʙʣʠʮʷ 2.27: ɺʥʝʩʦʢ ʚʽʜʭʦʜʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢ, ʫ ʤʘʩʦʚʠʡ ʧʦʪʽʢ ʨʦʟʯʠʥʥʠʢʘ (ʧʘʨʘʤʝʪʨ ʆ6 ʙʘʣʘʥʩʫ ʤʘʩʠ 

ʨʦʟʯʠʥʥʠʢʘ) 

 

ʊʠʧ ʚʽʜʭʦʜʽʚ 
ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʦʜʽʚ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 
ʄʽʥ. ʄʘʢʩ. ʄʝʜʽʘʥʘ > 25% < 75% 

ʛ/ʤ
2
 

ɯʥʰʽ (ʃʆʉ) 6 0,18 0,00 0,68 0,0 0,0 0,3 

ʆʩʘʜ ʬʘʨʙʠ 23 0,91 0,00 8,68 0,3 0,1 0,6 

ʇʣʘʩʪʠʟʦʣʽ, ʛʝʨʤʝʪʠʢʠ, ʢʣʝʡʢʽ ʨʝʯʦʚʠʥʠ 8 0,13 0,00 0,33 0,1 0,0 0,3 

ɺʽʜʭʦʜʠ ʬʘʨʙʠ 11 0,70 0,00 4,31 0,3 0,2 0,6 

ɺʠʢʦʨʠʩʪʘʥʽ ʨʦʟʯʠʥʥʠʢʠ 24 8,87 0,10 26,74 5,7 2,8 11,6 

 

ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʜʘʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʧʘʨʘʤʝʪʨ O6 (ʨʦʟʯʠʥʥʠʢʠ ʫ ʚʽʜʭʦʜʘʭ) ʟ 

ʤʘʩʦʚʠʤ ʧʦʪʦʢʦʤ ʚʽʜ 3 ʛ/ʤ
2
 ʜʦ 15 ʛ/ʤ

2
 ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʚʦʜʽʚ, ʧʨʦ ʷʢʽ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʦʟʯʠʥʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ ʧʦʥʘʜ 80% ʚʩʴʦʛʦ ʚʤʽʩʪʫ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʚʽʜʭʦʜʘʭ. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 77 

 

2.4 ́˩̆˹˻˶˻˥˱˲Σ ̒˴˱ ˹˩˻ˣ̆˱˨˹˻ ˤ˾ˢ̆˻ˤ̂ˤˢ́ˮ ̂ ˤˮ˭˹ˢ̉˩˹˹˱ ˹˨́˸ ˨˶̒ 
˹ˢ˹˩˿˩˹˹̒ ˽˻˴˾ˮ́́̒ ˹ˢ ˢˤ́˻˸˻ˣ˱˶˱ 

 

ʋ ɻʣʘʚʽ 17 ʦʧʠʩʘʥʽ ʟʘʛʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʪʦʙʪʦ ʪʽ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ), ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʥʽ ʜʦ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʋ ʊʘʙʣʠʮʽ 2.28 ʧʦʢʘʟʘʥʽ ʟʘʛʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʱʦ ʦʧʠʩʘʥʽ ʚ ɻʣʘʚʽ 17. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʧʦʚʪʦʨʶʶʪʴʩʷ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ, ʷʢʱʦ ʪʽʣʴʢʠ ʥʝ ʙʫʣʘ ʥʘʜʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʮʽʻʾ ʛʘʣʫʟʽ. ʆʧʠʩ ʪʠʧʫ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʚʝʜʝʥʦ ʚ ʊʘʙʣʠʮʽ 

17.1. 

 

ɿʚʝʜʝʥʘ ʜʦʚʽʜʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ TFTEI ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ [ 147, TFTEI 2016 ] ʤʽʩʪʠʪʴ ʚʘʞʣʠʚʽ 

ʜʘʥʽ ʧʨʦ ʚʠʪʨʘʪʠ ʪʘ ʧʝʨʝʚʘʛʠ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʽʚʥʽ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ. ʇʨʦʪʝ 

ʧʽʜʭʽʜ TFTEI ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʦʙʤʝʞʫʚʘʪʠ ʾʾ ʢʦʤʧʣʝʢʩʥʽʩʪʴ, ʽ ʥʘʚʦʜʷʪʴʩʷ ʣʠʰʝ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ ʅɼʊʄ, ʪʘʢʠʭ ʷʢ ʩʫʤʽʩʥʽʩʪʴ ʪʘ ʚʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ, ʘʙʦ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʝʤʠʭ 

ʫʩʪʘʥʦʚʦʢ ʪʘ ʧʨʦʜʫʢʪʽʚ [ 84, EGTEI 2005 ] [ 147, TFTEI 2016 ]. ʅʘʧʨʠʢʣʘʜ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʽʟ ʟʘʤʽʥʦʶ 

ʤʦʢʨʦʛʦ ʩʢʨʫʙʝʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ʥʘ ʩʫʭʝ, ʷʢʱʦ ʮʝ ʪʝʭʥʽʯʥʦ ʤʦʞʣʠʚʦ, ʢʦʰʪʫʚʘʪʠʤʝ ʧʨʠʙʣʠʟʥʦ 10ï20 ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ ʟʘ 

ʣʽʥʽʶ [ACEA ʢʦʤʝʥʪʘʨ ˉ194 ʫ [ 212, TWG 2018 ]]. 

 

 

ʊʘʙʣʠʮʷ 2.28: ʇʦʩʠʣʘʥʥʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʝʢʪʦʨʽ 

 

ʊʝʭʥʦʣʦʛʽʷ ʅʦʤʝʨ 

ʨʦʟʜʽʣʫ 

ʊʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 17.1 

ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʩʠʨʦʚʠʥʦʶ 17.2 

ʄʦʥʽʪʦʨʠʥʛ 17.3 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʪʘ ʫʪʚʦʨʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ 17.4 

ʋʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 
17.5 

ʋʧʨʘʚʣʽʥʥʷ ʩʠʨʦʚʠʥʦʶ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʤʽʱʝʥʥʷ) 17.6 

ʇʨʦʮʝʩʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ 17.7 

ʊʝʭʥʦʣʦʛʽʾ ʩʫʰʽʥʥʷ ʪʘ/ʘʙʦ ʟʘʪʚʝʨʜʽʥʥʷ 17.8 

ʊʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ 17.9 

ɺʠʜʘʣʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ 17.10 

ʊʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʚʦʜ 17.11 

ʊʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ 17.12 

ɺʠʜʽʣʝʥʥʷ ʟʘʧʘʭʽʚ 17.13 

 

 

ʗʢʱʦ ʥʝ ʚʢʘʟʘʥʦ ʽʥʰʝ, ʮʠʬʨʠ (ʥʘʧʨʠʢʣʘʜ, ʛ ʃʆʉ/ʤ
2
, ʚʠʪʨʘʪʠ, ʚʠʢʠʜʠ, ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ), ʥʘʚʝʜʝʥʽ ʚ ʮʽʡ ʛʣʘʚʽ, 

ʩʪʦʩʫʶʪʴʩʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʪʨʘʪ ʽ ʧʝʨʝʚʘʛ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʫ ʥʘʥʝʩʝʥʥʽ ʧʦʢʨʠʪʪʽʚ ʥʘ 

ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʨʦʟʛʣʷʜʘʣʠʩʷ ʯʦʪʠʨʠ ʩʽʤʝʡʩʪʚʘ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ 70 ʽʟ 74 ʥʘʷʚʥʠʭ ʚʝʣʠʢʦʩʝʨʽʡʥʠʭ 

ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ: SB, SB-MIX, WB ʽ ʽʥʪʝʛʨʦʚʘʥʽ (ʫ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ SB-MIX ʽʩʥʫʻ ʜʚʘ ʚʘʨʽʘʥʪʠ, ʜʠʚ. 

ʈʦʟʜʽʣ 2.4.2.1). [ 147, TFTEI 2016 ]. 

 

ɺʠʢʠʜʠ ʨʦʟʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʟʘʭʦʜʠ ʚ ʧʨʦʮʝʩʽ (ʧʝʨʚʠʥʥʽ) ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ 

(ʚʪʦʨʠʥʥʽ). 

 

ʄʦʞʣʠʚʽ ʧʝʨʚʠʥʥʽ ʟʘʭʦʜʠ [ 147, TFTEI 2016 ]: 

¶ ʧʦʢʨʘʱʝʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʯʠʥʥʠʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʟʙʠʨʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ); 

¶ ʦʧʪʠʤʽʟʘʮʽʷ ʮʠʢʣʽʚ ʦʯʠʱʝʥʥʷ; 

¶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʝʩʝʥʥʷ. 

 



ɻʣʘʚʘ 2 

 

78 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʅʘ ʢʽʣʴʢʦʭ ʘʙʦ ʚʩʽʭ ʝʪʘʧʘʭ ʧʨʦʮʝʩʫ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʦʢʨʝʤʽ ʪʝʭʥʦʣʦʛʽʾ, ʽ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ. 

 

ʆʮʽʥʢʫ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʞʣʠʚʠʭ ʧʝʨʚʠʥʥʠʭ ʟʘʭʦʜʽʚ ʥʘʜʘʥʦ ʚ ʊʘʙʣʠʮʽ 2.29 (ʜʽʘʧʘʟʦʥ ʚʢʘʟʘʥʠʡ ʫ 

ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ). 

 

 

ʊʘʙʣʠʮʷ 2.29: ɿʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ï ʧʝʨʚʠʥʥʽ ʟʘʭʦʜʠ (ʢʝʡʩ-ʩʪʘʜʽ) 

 

ʇʝʨʚʠʥʥʽ ʟʘʭʦʜʠ 
ɿʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ 

(ʛ/ʤ
2
). 

ʂʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʜʣʷ 

ʟʙʦʨʫ ʜʘʥʠʭ 

ɿʙʽʨ ʨʦʟʯʠʥʥʠʢʽʚ 
2,4 

[0,5ï4,5] 
5 

ʆʧʪʠʤʽʟʘʮʽʷ ʮʠʢʣʽʚ ʦʯʠʱʝʥʥʷ 
0,6 

[0,05ï1,8] 
6 

100% ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʥʘʥʝʩʝʥʥʷ ˇʨʫʥʪʦʚʢʠ, ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ 

1,2 

[1,1ï1,2] 
2 

ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʥʠ ʢʦʣʴʦʨʫ (ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ) 
0,5 

[0,07ï1,1] 
4 

ɯʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʥʝʩʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, bell-bell) 
0,8 

[0,6ï1] 
2 

100% ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʥʘʥʝʩʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʥʘʥʝʩʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʝʥʥʷ ʟ ʦʙʝʨʪʘʣʴʥʠʤʠ ʯʘʰʘʤʠ ʪʘ 

ʧʨʠʩʪʨʦʷʤʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʪʨʘʪ (ʙʘʟʦʚʠʡ ʰʘʨ, 

ʧʨʦʟʦʨʠʡ ʰʘʨ) 

2,6 

[0,8ï6] 
2 

ɿʘʤʽʥʘ ʥʘʥʝʩʝʥʥʷ ʧʥʝʚʤʘʪʠʯʥʠʤʠ ʬʘʨʙʦʨʦʟʧʠʣʶʚʘʯʘʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʽʚ ʥʘ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʯʘʰʽ (ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ) 
0,23 1 

ɼʞʝʨʝʣʦ: [ 147, TFTEI 2016 ] 

 

 

ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʷʞʥʝ ʟʥʘʯʝʥʥʷ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʰʣʷʭʦʤ 

ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʧʝʨʚʠʥʥʠʭ ʟʘʭʦʜʽʚ ʽʟ ʜʚʦʭ ʧʨʠʯʠʥ: 

¶ ʂʦʥʢʨʝʪʥʠʡ ʝʬʝʢʪ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʟʘʭʦʜʫ ʨʽʟʥʠʡ ʜʣʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʧʨʦʮʝʩʫ ʪʘ ʬʘʨʙʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

¶ ʅʝ ʚʩʽ ʧʝʨʚʠʥʥʽ ʟʘʭʦʜʠ ʤʦʞʥʘ ʧʦʻʜʥʫʚʘʪʠ; ʜʝʷʢʽ ʟʘʭʦʜʠ ʻ ʚʟʘʻʤʦʚʠʢʣʶʯʥʠʤʠ. 

 

ɺʪʦʨʠʥʥʽ ʟʘʭʦʜʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ [ 147, TFTEI 2016 ] ʜʣʷ ʮʝʭʽʚ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: 

¶ ʪʝʨʤʽʯʥʝ ʦʢʠʩʥʝʥʥʷ ʃʆʉ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ ʧʝʯʝʡ ʪʘ/ʘʙʦ ʢʘʤʝʨ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʃʆʉ; 

¶ ʧʦʧʝʨʝʜʥʻ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʃʆʉ ʽʟ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʘʜʩʦʨʙʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʪʝʨʤʽʯʥʠʤ ʦʢʠʩʥʝʥʥʷʤ ʃʆʉ. 

 

ʈʦʟʨʘʭʫʥʢʦʚʝ ʧʦʪʝʥʮʽʡʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʃʆʉ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʪʦʨʠʥʥʠʭ 

ʟʘʭʦʜʽʚ ʥʘʜʘʥʽ ʚ ʊʘʙʣʠʮʽ 2.30 (ʜʽʘʧʘʟʦʥ ʚʢʘʟʘʥʠʡ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ). 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 79 

 

ʊʘʙʣʠʮʷ 2.30:  ʈʦʟʨʘʭʫʥʢʦʚʝ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʽ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ (ʛ/ʤ
2
) ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʪʦʨʠʥʥʠʭ ʟʘʭʦʜʽʚ (ʧʨʠʢʣʘʜʠ) 

 

ʈʝʬʝʨʝʥʪʥʽ ʫʩʪʘʥʦʚʢʠ 
1 

SB 

2 

SB-MIX  

3 

WB 

4 

ɯʥʪʝʛʨʦʚʘʥʠʡ 

ʧʨʦʮʝʩ 

ɺʠʢʠʜʠ ʃʆʉ (ʛ/ʤ
2
) ʙʝʟ ʦʙʨʦʙʢʠ ʧʦʚʽʪʨʷ (I1-O6-

O8) 

59,3 

[42,9ï95,2] 

38,7 

[35,0ï44,0] 

32,5 

[25,0ï42,3] 

23,5 

[17,9ï31,9] 

ʇʦʪʝʥʮʽʡʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʨʦʙʢʠ ʧʦʚʽʪʨʷ ʚ 

ʧʝʯʘʭ/ʩʫʰʘʨʢʘʭ (ʛ/ʤ
2
) O5 ʦʙʨʦʙʢʘ ʧʦʚʽʪʨʷ ʚ 

ʩʫʰʘʨʢʘʭ/ʧʝʯʘʭ 

11,2 

[9,0ï16,6] 

5,8 

[1,5ï8,0] 

9,7 

[6,1ï15,3] 

7,1 

[4,1ï12,5] 

ɺʠʢʠʜʠ ʃʆʉ ʟ ʦʙʨʦʙʢʦʶ ʧʦʚʽʪʨʷ (ʧʝʯʽ/ʩʫʰʘʨʢʠ) 

(ʛ/ʤ
2
) 

(I1-05-06-08) 

55,3 

[38,0ï78,6] 

32,9 

[27,0ï36,0] 

22,8 

[18,9ï28,5] 

16,4 

[13,0ï25,3] 

ʇʦʪʝʥʮʽʡʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʨʦʙʢʠ ʧʦʚʽʪʨʷ ʚ 

ʧʝʯʘʭ/ʩʫʰʘʨʢʘʭ ʪʘ ʢʘʤʝʨʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ 

ʨʦʟʧʠʣʝʥʥʷʤ (ʛ/ʤ
2
) O5 ʦʙʨʦʙʢʘ ʧʦʚʽʪʨʷ ʚ 

ʩʫʰʘʨʢʘʭ/ʧʝʯʘʭ ʪʘ ʢʘʤʝʨʘʭ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ 

ʨʦʟʧʠʣʝʥʥʷʤ 

14,6 

[10,0ï19,2] 
14,0 11,6 1,5 

ɺʠʢʠʜʠ ʃʆʉ ʟ ʦʙʨʦʙʢʦʶ ʧʦʚʽʪʨʷ (ʧʝʯʽ/ʩʫʰʘʨʢʠ 

+ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ) (ʛ/ʤ
2
) 

(I1-05-06-08) 

30,3 

[23,7ï37,0] 

17,0 

[12,5ï23,5] 

8,8 

[6,0ï11,8] 

19,3 

[12,4ï26,1] 

ɼʞʝʨʝʣʦ: [ 147, TFTEI 2016 ] 

 

2.4.1 ˣ͊͊ͤͫ͡ ͙ͣ͊ͫ ͪͦ͘;͙͙ͤͤ͊͟ ͒͡Ύ ͼ͔ͻͯ ͘ ͺ͍͊ͪ͋ͯ͊ͤͤΎ ͔ͣͻ͊ͤ͜;͙ͤͻ ͙ͭͪ͊ͤͫͨͦͪͭͤͻ ͍͊ͫͦ͋͘͜ 

 

[ 143, ACEA 2017 ] 

 

ʆʧʠʩ 

ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ ʜʠʚ. ʫ ʈʦʟʜʽʣʽ 17.3.1. 

 

ɹʘʣʘʥʩ ʤʘʩʠ ʨʦʟʯʠʥʥʠʢʘ (ɹʄʈ) ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʚʽʜ 

ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʟʚʠʯʘʡ ʚʠʨʘʞʘʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʫ x ʢʛ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʚʽʜ ʫʩʽʻʾ 

ʫʩʪʘʥʦʚʢʠ (E) ʽ ð ʫ ʚʠʧʘʜʢʫ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʥʦʚʽ ʤʝʭʘʥʽʯʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ð ʷʢ ʚʽʜʥʦʩʥʽ ʟʘʛʘʣʴʥʽ ʚʠʢʠʜʠ (Er) 

ʫ ʤ
2
 ʥʘ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʬʘʨʙʫʶʪʴʩʷ ʥʘ ʮʽʡ ʫʩʪʘʥʦʚʮʽ. ɿʚʽʪʥʠʡ ʧʝʨʽʦʜ ʪʘ ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 12 

ʤʽʩʷʮʽʚ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʜʦʪʨʠʤʘʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʚʠʢʠʜʽʚ (ɻɼɿɺ). ɹʄʈ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʜʣʷ 

ʙʽʣʴʰ ʢʦʨʦʪʢʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʚʥʫʪʨʽʰʥʽʡ ʽʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʧʨʦʮʝʩʽ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ɻɼɿɺ. 

 

ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ɼʦʜʘʪʢʫ 21.5.1. 

 

2.4.2 ˤ͙͋ͪ͜ ͙͔͙ͫͫͭͣ ͙ͨͦͪͭͭ͟Ύ ό͙ͭͨ ͺ͍͊ͪ͋ͯ͊͡Έ͎ͤͦͦ ͼ͔ͻͯΣ ζ͔͚͍ͫͣͫͭͦ͜ ͺ͍͊ͪ͋ͯ͊͡Έ͎ͤͦͦ 
ͼ͔ͻͯηύ 

 

[ 143, ACEA 2017 ] [ 155, TWG 2016 ] [ 212, TWG 2018 ] 

 

ʆʩʥʦʚʘ ʜʣʷ ʪʠʧʽʚ ʩʽʤʝʡʩʪʚ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʚ ʈʦʟʜʽʣʘʭ 2.2.3.8 ʪʘ 2.2.3.9. 

 

ʊʝʭʥʽʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʟʘʟʥʘʯʝʥʽ ʚ ʈʦʟʜʽʣʽ 2.2.3.8, 

ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʧʝʨʝʭʽʜ ʚʽʜ ʨʦʟʯʠʥʥʠʢʽʚ ʥʘ ʚʦʜʥʫ ʦʩʥʦʚʫ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʠʡ ʪʘ ʜʦʨʦʞʯʠʡ, ʥʽʞ ʧʨʦʩʪʝ ʟʘʤʽʱʝʥʥʷ. 

 

ʂʣʘʩʠʯʥʫ ʩʠʩʪʝʤʫ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʥʠʢʘ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

çʪʨʘʜʠʮʽʡʥʠʡè ʚʠʧʘʜʦʢ, ʦʩʢʽʣʴʢʠ ʤʘʣʦʡʤʦʚʽʨʥʦ, ʱʦ ʥʦʚʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ, ʱʦ ʙʫʜʫʻʪʴʩʷ, ʘʙʦ ʥʘʷʚʥʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ 

ʮʝʭ, ʱʦ ʨʝʢʦʥʩʪʨʫʶʻʪʴʩʷ, ʙʫʜʝ ʩʠʩʪʝʤʦʶ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʥʠʢʘ. ʌʘʨʙʫʚʘʣʴʥʽ ʮʝʭʠ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʣʠʰʝ ʚ ʧʦʻʜʥʘʥʥʽ ʽʟ ʩʠʩʪʝʤʘʤʠ ʬʘʨʙʫʚʘʥʥʷ/ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (ʜʠʚ. ʈʦʟʜʽʣ 2.4.3.3). 

 



ɻʣʘʚʘ 2 

 

80 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʇʦʚʽʜʦʤʣʝʥʽ ʜʘʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 45,5 ʛ ʃʆʉ/ʤ
2
 ʜʽʘʧʘʟʦʥʦʤ ʟʘʛʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʚʽʜ 36,8 ʛ ʃʆʉ/ʤ

2
 ʜʦ 50,2 ʛ ʃʆʉ/ʤ

2
; ʫʩʽ 

ʟʥʘʯʝʥʥʷ ʻ ʩʝʨʝʜʥʽʤʠ ʟʘ ʟʚʽʪʥʠʡ ʧʝʨʽʦʜ (2013ï2015 ʨʨ.) [ 155, TWG 2016 ]. 

 

2.4.2.1 ˭ͣ͜΄͊ͤ͊ ͙͔ͫͫͭͣ͊ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͍ͦͫͤͦ͜ ͪͦ͘;͙͙ͤͤ͊͟ ͭ͊ ͍͙ͦ͒ ό{.-MIX) 

 

ʆʧʠʩ 

ʉʠʩʪʝʤʘ ʧʦʢʨʠʪʪʷ, ʫ ʷʢʽʡ ʦʜʠʥ ʰʘʨ ʧʦʢʨʠʪʪʷ (ˇʨʫʥʪʦʚʢʘ ʘʙʦ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ) ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʊʘʤ, ʜʝ ʮʽ ʟʤʽʥʠ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ, ʚʦʥʠ ʥʘʡʯʘʩʪʽʰʝ ʦʙʤʝʞʫʶʪʴʩʷ ʣʠʰʝ ʦʜʥʠʤ ʧʽʜʧʨʦʮʝʩʦʤ (ˇʨʫʥʪʦʚʢʘ ʘʙʦ ʙʘʟʦʚʝ 

ʧʦʢʨʠʪʪʷ). ʎʝʡ ʪʠʧ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʥʘʟʠʚʘʻʪʴʩʷ ʬʘʨʙʫʚʘʣʴʥʠʤ ʮʝʭʦʤ SB-MIX.  

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ɿʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 29,9 ʛ ʃʆʉ/ʤ
2
 ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʜʣʷ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ SB-MIX ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ 

ʘʚʪʦʤʦʙʽʣʽ. ʇʦʚʽʜʦʤʣʝʥʠʡ ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 15ï39 ʛ ʃʆʉ/ʤ
2
; ʫʩʽ ʟʥʘʯʝʥʥʷ ʻ ʩʝʨʝʜʥʽʤʠ ʟʘ ʪʨʠʨʽʯʥʠʡ ʟʚʽʪʥʠʡ ʧʝʨʽʦʜ 

(2013ï2015 ʨʨ.) [ 155, TWG 2016 ]. 

 

ɺʠʢʠʜʠ ʨʦʟʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʟʘʭʦʜʠ ʚ ʧʨʦʮʝʩʽ (ʧʝʨʚʠʥʥʽ) ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ 

(ʚʪʦʨʠʥʥʽ). 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʥʦʚʠʭ ʟʘʚʦʜʽʚ ʪʘ ʢʘʧʽʪʘʣʴʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʟʘʚʦʜʽʚ. ʅʝʤʦʞʣʠʚʦ ʧʝʨʝʡʪʠ ʟ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʘ ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʥʘ ʥʘʷʚʥʠʭ ʣʽʥʽʷʭ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ, ʷʢʱʦ ʪʽʣʴʢʠ ʥʝ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʠʡ 

ʥʦʚʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʘʙʦ ʥʝ ʙʫʜʝ ʤʦʜʝʨʥʽʟʦʚʘʥʘ ʣʽʥʽʷ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʜʣʷ ʦʜʥʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ. ʋ ʚʠʧʘʜʢʫ ʟ 

ʥʘʷʚʥʠʤ ʟʘʚʦʜʦʤ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʤʽʩʮʷ ʜʣʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʜʨʫʛʦʛʦ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ (ʘʙʦ ʣʽʥʽʾ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ) ʙʝʟ ʟʫʧʠʥʢʠ ʨʦʙʦʪʠ ʥʘʷʚʥʦʛʦ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ɹʽʣʴʰʝ 25% ʫʩʽʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʫ ɭʉ ʻ ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (ʜʠʚ. ʊʘʙʣʠʮʶ 2.7, ʈʦʟʜʽʣ 2.2.3.8). 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 147, TFTEI 2016 ] [ 155, TWG 2016 ] [ 201, ACEA 2016 ] 

 

 

2.4.2.2 ˿͙͔ͫͭͣ͊ ͙ͨͦͪͭͭ͟Ύ ͤ͊ ͍͚ͦ͒ͤ͜ ͍ͦͫͤͦ͜ ό².ύ 

 

ʆʧʠʩ 

ʉʠʩʪʝʤʘ ʧʦʢʨʠʪʪʷ, ʫ ʷʢʽʡ ʰʘʨʠ ˇʨʫʥʪʦʚʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ʉʢʦʨʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʚʠʢʠʜʽʚ ʚʽʜ ʧʨʦʮʝʩʫ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 16,9 ʛ ʃʆʉ/ʤ
2
 ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʜʣʷ 12 ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ 

ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ. ʇʦʚʽʜʦʤʣʝʥʠʡ ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 7,1ï25,8 ʛ ʃʆʉ/ʤ
2
; ʫʩʽ ʟʥʘʯʝʥʥʷ ʻ ʩʝʨʝʜʥʽʤʠ ʟʘ ʪʨʠʨʽʯʥʠʡ ʟʚʽʪʥʠʡ 

ʧʝʨʽʦʜ (2013ï2015 ʨʨ.), ʧʨʦʪʝ ʧʽʜʩʪʘʚʘ ʜʣʷ ʥʘʡʥʠʞʯʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝ ʷʩʥʘ [ 155, TWG 2016 ]. 

 

ɺʠʢʠʜʠ ʨʦʟʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʱʝ ʙʽʣʴʰʝ ʩʢʦʨʦʪʠʪʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʟʘʭʦʜʠ ʚ ʧʨʦʮʝʩʽ (ʧʝʨʚʠʥʥʽ) ʪʘ ʥʘʧʨʠʢʽʥʮʽ ʚʠʨʦʙʥʠʯʦʛʦ 

ʮʠʢʣʫ (ʚʪʦʨʠʥʥʽ). 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 81 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ɼʝʷʢʽ ʪʝʭʥʽʯʥʽ ʘʨʛʫʤʝʥʪʠ (ʚʽʢʥʦ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ, ʜʦʚʰʽ ʩʫʰʠʣʴʥʽ ʧʝʯʽ, ʜʠʚ. ʈʦʟʜʽʣ 2.2) ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʧʨʠʟʚʝʜʝ ʜʦ ʙʽʣʴʰʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʋ ʤʽʩʮʷʭ ʽʟ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ 

ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʛʨʘʜʫʩʦ-ʜʥʽʚ ʦʭʦʣʦʜʞʝʥʥʷ (CDD (cooling degree days)) ʩʫʚʦʨʽʰʽ ʫʤʦʚʠ ʬʘʨʙʫʚʘʣʴʥʠʭ ʢʘʤʝʨ ʜʣʷ 

ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʝʭʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. 

ʇʨʦʪʝ ʥʘʷʚʥʽ ʜʘʥʽ ʱʦʜʦ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ɭʉ, ʥʝ ʧʦʢʘʟʫʶʪʴ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

 

ɼʣʷ ʜʦʚʰʠʭ ʢʘʤʝʨ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʧʣʦʱʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʦʚʽʪʨʷ, 

ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʢʦʥʜʠʮʽʦʥʫʚʘʪʠ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʥʦʚʠʭ ʟʘʚʦʜʽʚ ʪʘ ʢʘʧʽʪʘʣʴʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʟʘʚʦʜʽʚ. ʅʝʤʦʞʣʠʚʦ ʧʝʨʝʡʪʠ ʟ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʘ ʥʘ ʪʝʭʥʦʣʦʛʽʶ ʥʘ ʦʩʥʦʚʽ ʚʦʜʠ ʥʘ ʥʘʷʚʥʠʭ ʦʙôʻʢʪʘʭ, ʷʢʱʦ ʪʽʣʴʢʠ ʥʝ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʦ ʥʦʚʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ. 

ʄʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʤʽʩʮʷ ʜʣʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʜʨʫʛʦʛʦ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ (ʘʙʦ ʣʽʥʽʾ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ) ʙʝʟ 

ʟʫʧʠʥʢʠ ʨʦʙʦʪʠ ʥʘʷʚʥʦʛʦ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ɿʘʤʽʥʘ ˇʨʫʥʪʦʚʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʟ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ (SB) ʥʘ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (WB) (ʜʘʥʽ ʟ 

ʦʜʥʦʛʦ ʟʘʚʦʜʫ) ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʚʠʪʨʘʪʠ: 

¶ ʽʥʚʝʩʪʠʮʽʡʥʽ ʚʠʪʨʘʪʠ: 128 ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ 

¶ ʨʽʯʥʽ ʚʠʪʨʘʪʠ: 11,5 ʤʽʣʴʡʦʥʘ ʻʚʨʦ/ʨʽʢ; 

¶ ʚʠʪʨʘʪʠ ʥʘ ʦʜʠʥʠʮʶ: 0,593 ʻʚʨʦ/ʨʽʢ/ʤ
2
; 

 57,9 ʻʚʨʦ/ʨʽʢ/ʢʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ, 

ʟʘ ʧʦʢʘʟʥʠʢʽʚ 97 ʤ
2
/ʢʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ ʪʘ 200 000 ʘʚʪʦʤʦʙʽʣʽʚ/ʨʽʢ [ 210, TFTEI 2017 ]. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ɹʽʣʴʰʝ 50% ʫʩʽʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʫ ɭʉ ʻ ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (ʜʠʚ. ʊʘʙʣʠʮʶ 2.7, ʈʦʟʜʽʣ 2.2.3.8). 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 147, TFTEI 2016 ] [ 155, TWG 2016 ] [ 201, ACEA 2016 ] [ 210, TFTEI 2017 ] 

[ 212, TWG 2018 ] 

 

 

2.4.2.3 ˱͔͎͍ͤͭͪͦ͊ͤ͊ ͙͔ͫͫͭͣ͊ ͙ͨͦͪͭͭ͟Ύ ͯ ͺ͍͊ͪ͋ͯ͊͡Έͤͦͣͯ ͼ͔ͻͯ ό˱˽ύ 

 

ʆʧʠʩ 

ʉʠʩʪʝʤʘ ʧʦʢʨʠʪʪʷ, ʷʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʬʫʥʢʮʽʾ ˇʨʫʥʪʦʚʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʡ ʥʘʥʦʩʠʪʴʩʷ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ ʫ ʜʚʘ 

ʝʪʘʧʠ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ɯʥʦʜʽ ʮʽ ʢʦʥʮʝʧʮʽʾ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘʟʠʚʘʶʪʴ çʢʦʤʧʘʢʪʥʠʤ ʧʨʦʮʝʩʦʤè, ʪʦʤʫ ʱʦ ʩʫʰʘʨʢʘ ʜʣʷ ˇʨʫʥʪʦʚʢʠ ʥʝ ʧʦʪʨʽʙʥʘ. 

ʋ ʜʝʷʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʰʠʡ ʰʘʨ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʘʟʦʚʠʡ ʰʘʨ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʘʨʫ ˇʨʫʥʪʦʚʢʠ, ʘʣʝ ʤʘʻ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʙʘʟʦʚʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ, ʷʢʠʡ ʙʫʜʝ 

ʥʘʥʦʩʠʪʠʩʷ ʧʦʚʝʨʭ ʥʴʦʛʦ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ɿʥʘʯʥʘ ʝʢʦʥʦʤʽʷ ʧʨʦʩʪʦʨʫ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. 

 



ɻʣʘʚʘ 2 

 

82 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ɹʝʟ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʟʥʘʯʝʥʥʷ ʃʆʉ ʩʪʘʥʦʚʠʪʴ 20,5 ʛ/ʤ
2
. ʅʘʜʘʥʠʡ ʜʽʘʧʘʟʦʥ ʩʪʘʥʦʚʠʪʴ 

8,9ï32,1 ʛ ʃʆʉ/ʤ
2
 (ʜʠʚ. ʪʘʢʦʞ ʊʘʙʣʠʮʶ 2.17), ʧʨʦʪʝ ʧʽʜʩʪʘʚʘ ʜʣʷ ʥʘʡʥʠʞʯʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝ ʷʩʥʘ [ 147, TFTEI 2016 ]. 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ʅʝʤʘʻ 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʥʦʚʠʭ ʟʘʚʦʜʽʚ ʪʘ ʢʘʧʽʪʘʣʴʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʟʘʚʦʜʽʚ. ʏʝʨʝʟ ʙʝʟʣʽʯ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ ʮʽ 

ʽʥʪʝʛʨʦʚʘʥʽ ʧʨʦʮʝʩʠ ʚʘʞʢʦ ʚʧʨʦʚʘʜʠʪʠ ʥʘ ʥʘʷʚʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ɺʠʪʨʘʪʠ ʧʝʨʝʭʽʜ ʥʦʚʦʛʦ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ (SB) ʥʘ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʨʦʮʝʩ (ʜʘʥʽ ʟ ʜʚʦʭ ʟʘʚʦʜʽʚ), 

ʪʦʙʪʦ, ʟʤʽʥʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʥʘ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘ ʚʠʜʘʣʝʥʥʷ ˇʨʫʥʪʦʚʢʠ, 

ʩʪʘʥʦʚʣʷʪʴ: 

¶ ʽʥʚʝʩʪʠʮʽʡʥʽ ʚʠʪʨʘʪʠ: 52,7 ʤʽʣʴʡʦʥʘ ʻʚʨʦ 

¶ ʨʽʯʥʽ ʚʠʪʨʘʪʠ: 4,7 ʤʽʣʴʡʦʥʘ ʻʚʨʦ/ʨʽʢ; 

¶ ʚʠʪʨʘʪʠ ʥʘ ʦʜʠʥʠʮʶ: 0,244 ʻʚʨʦ/ʨʽʢ/ʤ
2
; 

 23,7 ʻʚʨʦ/ʨʽʢ/ʢʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ, 

ʟʘ ʧʦʢʘʟʥʠʢʽʚ 97 ʤ
2
/ʢʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ ʪʘ 200 000 ʘʚʪʦʤʦʙʽʣʽʚ/ʨʽʢ [ 210, TFTEI 2017 ]. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɽʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ ʪʘ ʧʨʦʩʪʦʨʫ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ɹʣʠʟʴʢʦ 17 ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʫ ɭʉ (2014 ʨ.). 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ: CNHI (ʢʦʤʝʨʮʽʡʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʪʘ ʬʫʨʛʦʥʠ); Daimler: 

ɸʙʨʘʥʪʝʰ/ʊʨʘʤʘʛʘʣ (ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ); PSA Hordain (ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ/LCV). 

ʅʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ: BMW: ɼʽʥʛʦʣʴʬʽʥʛ, ʂʦʫʣʽ/ʆʢʩʬʦʨʜ; Daimler: ʈʘʰʪʘʪʪ, ʂʝʯʢʝʤʝʪ, ʍʘʤʙʘʭ; FCA: ɸʪʝʩʩʘ; PSA: ʊʨʥʘʚʘ, 

ʉʦʰʦ; VW: ɹʨʘʪʠʩʣʘʚʘ(H2a), ʇʘʤʧʣʦʥʘ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 147, TFTEI 2016 ] [ 210, TFTEI 2017 ] [ 265, TWG 2019 ] 

 

 

2.4.2.4 ˹͔͔͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͊͘ ͙͔ͫͫͭͣͦΌ ǿŜǘ-on-wet-on-wet (three-wet) 

 

ʆʧʠʩ 

ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʟʘ ʩʠʩʪʝʤʦʶ wet-on-wet-on-wet ʟʘʤʽʥʶʻ ʪʨʘʜʠʮʽʡʥʠʡ ʧʨʦʮʝʩ ʽʟ ʥʘʥʝʩʝʥʥʷʤ ʪʨʴʦʭ ʰʘʨʽʚ (ˇʨʫʥʪʦʚʢʘ, 

ʙʘʟʦʚʠʡ ʰʘʨ, ʧʨʦʟʦʨʠʡ ʰʘʨ) ʪʘ ʦʙʧʘʣʶʚʘʥʥʷ ʜʚʦʭ ʰʘʨʽʚ (ˇʨʫʥʪʦʚʢʘ, ʚʝʨʭʥʽʡ ʰʘʨ) ʥʘ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ ʤʘʪʝʨʽʘʣʠ 

ʥʘʥʦʩʷʪʴʩʷ ʤʦʢʨʠʤ ʥʘ ʤʦʢʨʠʡ ʧʦʧʝʨʝʜʥʽʡ ʰʘʨ ʟ ʦʜʥʠʤ ʦʩʪʘʪʦʯʥʠʤ ʦʙʧʘʣʶʚʘʥʥʷʤ ʥʘʧʨʠʢʽʥʮʽ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʇʽʜ ʯʘʩ ʪʨʘʜʠʮʽʡʥʦʛʦ ʜʚʦʰʘʨʦʚʦʛʦ ʥʘʥʝʩʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘʥʦʩʠʪʴʩʷ ʰʘʨ ˇʨʫʥʪʦʚʢʠ, ʷʢʠʡ ʧʦʪʽʤ ʦʙʧʘʣʶʻʪʴʩʷ ʚ 

ʧʝʯʽ ʧʝʨʝʜ ʥʘʥʝʩʝʥʥʷʤ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʙʘʟʦʚʦʛʦ ʰʘʨʫ, ʱʦ ʧʦʪʽʤ ʧʦʢʨʠʚʘʻʪʴʩʷ ʧʨʦʟʦʨʠʤ ʰʘʨʦʤ ʽ ʟʥʦʚʫ ʦʙʧʘʣʶʻʪʴʩʷ. 

 

ʇʨʦʮʝʩʠ Three-wet ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʧʦʢʨʠʪʪʷʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʘʙʦ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʅʘ ʜʝʷʢʠʭ ʫʩʪʘʥʦʚʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʚʠʯʘʡʥʠʡ ʧʝʨʰʠʡ ʰʘʨ ˇʨʫʥʪʦʚʢʠ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

¶ ʄʝʥʰʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʮʝʩʘʤʠ ʟ ʧʽʯʯʶ ʜʣʷ ˇʨʫʥʪʦʚʢʠ. 

¶ ʄʝʥʰʘ ʧʣʦʱʘ ʟʘʚʦʜʫ (ʤʝʥʰʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ). 

 

ɽʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʮʝʩʫ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʧʝʨʝʭʦʜʫ. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 83 

 

ʇʽʯ ʜʣʷ ʦʙʧʘʣʶʚʘʥʥʷ ˇʨʫʥʪʦʚʢʠ ʙʽʣʴʰʝ ʥʝ ʧʦʪʨʽʙʥʘ. ʇʨʦʪʝ ʚ ʧʨʦʮʝʩʽ wet-on-wet, ʙʫʜʴ-ʷʢʠʡ ʛʝʨʤʝʪʠʢ ʜʣʷ ʢʫʟʦʚʘ, 

ʤʘʪʝʨʽʘʣ, ʧʦʚôʷʟʘʥʠʡ ʟ NVH (ʰʫʤ, ʚʽʙʨʘʮʽʷ, ʞʦʨʩʪʢʽʩʪʴ), ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʤʦʢʨʝ ʧʦʢʨʠʪʪʷ, ʘʙʦ ʤʘʪʝʨʽʘʣ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ 

ʫʜʘʨʽʚ ʜʨʽʙʥʠʤ ʢʘʤʽʥʥʷʤ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʟʘʪʚʝʨʜʞʝʥʽ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʙʫʜʫʪʴ ʥʘʥʝʩʝʥʽ ʟʘ ʩʠʩʪʝʤʦʶ wet-on-wet. 

ʆʪʞʝ, ʧʽʜ ʯʘʩ ʜʝʷʢʠʭ ʧʝʨʝʭʦʜʽʚ ʜʦ ʩʠʩʪʝʤʠ ʥʘʥʝʩʝʥʥʷ wet-on-wet, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʽʯ ʛʝʣʝʬʽʢʫʚʘʥʥʷ 

ʛʝʨʤʝʪʠʢʘ, ʧʦʪʨʽʙʥʘ ʧʽʯ ʜʣʷ ʦʙʧʘʣʶʚʘʥʥʷ ʛʝʨʤʝʪʠʢʘ ʜʣʷ ʧʦʚʥʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʝʨʝʜ ʥʘʥʝʩʝʥʥʷʤ ʟʘ 

ʩʠʩʪʝʤʦʶ wet-on-wet. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʇʨʦʮʝʩʠ three-wet ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʚʠʤʘʛʘʶʪʴ ʤʝʥʰʝ ʤʽʩʮʷ, ʥʽʞ ʧʨʦʮʝʩʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʦʩʢʽʣʴʢʠ ʧʨʠʤʫʩʦʚʝ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʝ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤ ʬʘʨʙʫʚʘʣʴʥʠʤ ʮʝʭʦʤ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʢʘʤʝʨʠ 

ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʥʘ 30ï40% ʫ ʮʝʭʫ ʟʘ ʩʠʩʪʝʤʦʶ three-wet ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ. 

 

ʏʝʨʝʟ ʤʝʥʰʫ ʧʣʦʱʫ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʤʽʱʘʪʠ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʪʠ ʤʝʥʰʠʡ ʦʙʩʷʛ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ɼʦʜʘʪʢʦʚʘ ʝʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ ʚ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʽ ʧʦʚʽʪʨʷ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʚ ʦʧʝʨʘʮʽʷʭ 

three-wet ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ, ʢʦʣʠ ʥʝ ʧʦʪʨʽʙʥʘ ʟʦʥʘ ʧʨʠʤʫʩʦʚʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʪʘ ʜʦʧʫʩʢʘʻʪʴʩʷ ʙʽʣʴʰʠʡ 

ʜʽʘʧʘʟʦʥ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʄʝʥʰ ʩʫʚʦʨʽ ʚʠʤʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʧʨʦʮʝʩʽʚ three-wet ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʽʚ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʚ ʢʨʘʾʥʘʭ ʽʟ ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʠʤʠ ʘʙʦ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

 

ɺʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʃʆʉ ʫ ʚʠʪʷʞʥʦʤʫ ʧʦʚʽʪʨʽ ʧʝʯʽ ʪʘ ʚʠʪʷʞʥʦʤʫ ʧʦʚʽʪʨʽ ʢʘʤʝʨʠ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʤʘʻ 

ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʩʠʩʪʝʤʦʶ ʙʦʨʦʪʴʙʠ ʟ ʚʠʢʠʜʘʤʠ. ɺʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʃʆʉ ʧʽʜʪʨʠʤʫʻ ʛʦʨʽʥʥʷ ʚ 

ʦʢʠʩʥʠʢʫ ʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʤʦʞʝ ʧʽʜʞʠʚʣʶʚʘʪʠ ʛʦʨʽʥʥʷ (çʧʘʨʠ ʚ ʧʘʣʠʚʦè). ʊʝʧʣʦ ʟʘʟʚʠʯʘʡ ʨʝʛʝʥʝʨʫʻʪʴʩʷ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʛʨʽʚʫ ʩʫʰʘʨʦʢ. 

 

ɿʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʣʽʥʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 20% ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ʅʝʤʘʻ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʥʦʚʠʭ ʟʘʚʦʜʽʚ ʪʘ ʢʘʧʽʪʘʣʴʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʟʘʚʦʜʽʚ. 

ʅʘ ʥʘʷʚʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽʩʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʦʙʤʝʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʤʽʱʝʥʥʷʤ. ʊʝʭʥʦʣʦʛʽʷ three-wet ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʧʦʪʨʝʙʫʻ ʤʘʣʦ ʤʽʩʮʷ ʽ ʪʦʤʫ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʘ ʥʘ ʥʘʷʚʥʠʭ ʦʙôʻʢʪʘʭ ʣʝʛʰʝ, ʥʽʞ ʥʘ ʽʥʰʽ 

ʤʦʜʠʬʽʢʘʮʽʾ ʘʙʦ ʨʘʜʠʢʘʣʴʥʽ ʟʤʽʥʠ, ʷʢ ʟʤʽʥʘ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʜʽʶʯʦʤʫ ʟʘʚʦʜʽ ʤʦʜʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʪʽʣʴʢʠ 

ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʠʭ 2ï3-ʪʠʞʥʝʚʠʭ ʧʝʨʽʦʜʽʚ ʧʨʦʩʪʦʶ ʚʣʽʪʢʫ ʘʙʦ ʚʟʠʤʢʫ. ʎʝ ʦʙʤʝʞʫʻ ʤʘʩʰʪʘʙʠ ʤʦʞʣʠʚʠʭ ʟʤʽʥ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ʇʨʦʮʝʩ three-wet ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʤʦʞʝ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʥʘʷʚʥʽ ʫʩʪʘʥʦʚʢʠ, ʭʦʯʘ ʥʘ ʜʝʷʢʠʭ ʦʙôʻʢʪʘʭ ʢʦʨʠʩʪʴ ʚʽʜ 

ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʟʘʚʦʜʫ ʥʝ ʧʝʨʝʚʘʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ ʫ ʥʦʚʫ ʣʽʥʽʶ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʟ ʧʨʦʮʝʩʦʤ three-wet ʦʮʽʥʶʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʫ 85 ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ [ 256, COM 2018 ]. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɼʠʚ. ʪʘʢʦʞ çɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠè ʚʠʱʝ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ: Ford, ʂʨʘʡʦʚʘ. 

ʅʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ: Nissan, ʉʘʥʜʝʨʣʝʥʜ (ʥʦʚʘ ʣʽʥʽʷ); Renault, ɺʘʣʴʷʜʦʣʽʜ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 183, ACEA 2017 ] [ 256, COM 2018 ] [ 265, TWG 2019 ] 

 



ɻʣʘʚʘ 2 

 

84 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.4.3 ͔́ͻ͎ͤͦͦ͜͡͝ ͤ͊ ͍ͦͫͤͦ͜ ͔͍ͣ͊ͭͪ͊͜͜͡ 

 

2.4.3.1 ͍̅͊ͪ͋ͦ͊ ͙͔ͫͫͭͣ͊ ͤ͊ ͍͚ͦ͒ͤ͜ ͍ͦͫͤͦ͜ 

 

ʆʧʠʩ 

ʌʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʃʆʉ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʝ ʧʦʢʨʠʪʪʷ, ˇʨʫʥʪʦʚʢʘ ʪʘ 

ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʋ ʚʝʣʠʢʠʭ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʦʛʦ ʧʦʢʨʠʪʪʷ, ˇʨʫʥʪʦʚʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

 

ʇʽʜ ʯʘʩ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ, ʥʘʥʝʩʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʘʙʦ ʚʦʜʦʜʠʩʧʝʨʩʽʡʥʠʭ ʬʘʨʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʨʽʘʣʠ 

ʽʟ ʚʤʽʩʪʦʤ ʨʦʟʯʠʥʥʠʢʘ 2ï4%. ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʧʦʢʨʠʪʪʷ ʧʦʜʘʶʪʴʩʷ ʚ ʟʘʢʨʠʪʽʡ ʩʠʩʪʝʤʽ ʪʘ ʥʘʥʦʩʷʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ ʟʘʥʫʨʝʥʥʷ. 

 

ɿʚʠʯʘʡʥʽ ʩʠʩʪʝʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʘʶʪʴ ʪʘʢʠʡ ʚʤʽʩʪ ʨʦʟʯʠʥʥʠʢʘ: 5ï12% ʫ ˇʨʫʥʪʦʚʮʽ ʪʘ 12ï17% ʫ ʙʘʟʦʚʦʤʫ ʧʦʢʨʠʪʪʽ. 

ʄʘʪʝʨʽʘʣʠ ˇʨʫʥʪʦʚʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦʜʘʶʪʴʩʷ ʚ ʟʘʢʨʠʪʽʡ ʩʠʩʪʝʤʽ ʪʘ ʥʘʥʦʩʷʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ 

ʨʦʟʧʠʣʝʥʥʷ. 

 

ʌʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʽʩʪʷʪʴ ʚʦʜʫ ʷʢ ʦʩʥʦʚʥʠʡ ʨʦʟʯʠʥʥʠʢ ʽ ʦʨʛʘʥʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʦʟʯʠʥʥʠʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ 

ʟʚôʷʟʥʽ ʩʠʩʪʝʤʠ ʷʢ ʧʦʣʽʫʨʝʪʘʥʠ, ʧʦʣʽʝʬʽʨʠ, ʘʢʨʠʣʘʪʠ ʪʘ ʤʝʣʘʤʽʥʦʚʽ ʩʤʦʣʠ. ʆʨʛʘʥʽʯʥʽ ʜʦʧʦʤʽʞʥʽ ʨʦʟʯʠʥʥʠʢʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ ʷʢʦʩʪʝʡ, ʷʢ ʦʧʪʠʤʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ, ʨʦʟʯʠʥʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʽ ʟʯʝʧʣʝʥʥʷ ʟ ʨʽʟʥʠʤʠ 

ʦʩʥʦʚʘʤʠ, ʘ ʪʘʢʦʞ ʜʦʩʪʘʪʥʻ çʚʽʢʥʦè ʥʘʥʝʩʝʥʥʷ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʻ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ. 

 

ʊʠʧʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʠʜʽʚ ʃʆʉ ʜʣʷ ʬʘʟ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʫ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ ʩʪʘʥʦʚʣʷʪʴ 0,6ï1 ʛ/ʤ
2
 ʜʣʷ 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʦʛʦ ʧʦʢʨʠʪʪʷ, 0,5ï2 ʛ/ʤ
2
 ʜʣʷ ˇʨʫʥʪʦʚʢʠ ʪʘ 3ï7 ʛ/ʤ

2
 ʜʣʷ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʙʝʟ ʢʦʥʪʨʦʣʶ ʚʠʢʠʜʽʚ. 

 

ʆʯʠʱʝʥʥʷ ʨʦʟʧʠʣʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʩʫʤʽʰʘʤʠ ʚʦʜʠ ʪʘ ʨʦʟʯʠʥʥʠʢʘ ʽʟ 

ʯʘʩʪʢʦʶ ʨʦʟʯʠʥʥʠʢʘ ʙʣʠʟʴʢʦ 5ï20 %. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʦʯʠʩʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʥʝ ʤʽʩʪʠʪʠ ʨʦʟʯʠʥʥʠʢʽʚ. 

 

ʑʝ ʦʜʥʘ ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟ ʮʽʻʶ ʬʘʨʙʦʶ ʥʝ ʧʦʚôʷʟʘʥʘ ʥʝʙʝʟʧʝʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʘʣʘʭʫ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ 

ʟʘʡʤʘʥʥʷ ʪʘ ʚʠʙʫʭʫ
21

. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʉʝʨʝʜʥʻ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʫ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ, ʩʪʘʥʦʚʠʪʴ 0,96 

ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʘ ʜʝʚôʷʪʴʤʘ ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʟʘ ʧʝʨʽʦʜ 2013ï2015 ʨʨ. ʟ 50% 

ʩʝʨʝʜʥʽʤ ʜʽʘʧʘʟʦʥʦʤ: 0,7ï1 ʄɺʪĀʛʦʜ /ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ). ɼʘʥʽ ʱʦʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʮʝʩʽʚ ʜʠʚ. ʫ ʈʦʟʜʽʣʽ 2.3.1.1. ɺʧʣʠʚ ʥʘ 

ʦʧʝʨʘʮʽʾ ʦʭʦʧʣʶʻ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʽʩʮʝʚʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʤʝʪʦʜʠ ʫʩʫʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, 

ʚʠʤʦʛʠ ʱʦʜʦ ʦʙʩʷʛʫ ʧʦʚʽʪʨʷ, ʜʦʚʞʠʥʫ ʢʘʤʝʨ ʪʘ ʢʨʠʪʝʨʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʘʤʝʨ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʝʩʝʥʥʷ 

ʬʘʨʙʠ. 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ, ʚʦʜʘ ʤʘʻ ʚʠʱʫ ʝʥʝʨʛʽʶ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʆʪʞʝ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʧʦʪʨʝʙʘ ʚ 

ʝʥʝʨʛʽʾ ʜʣʷ ʩʫʰʽʥʥʷ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʙʫʜʝ ʚʠʱʘ, ʷʢʱʦ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʪʘ ʞ ʰʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ, ʱʦ ʽ ʜʣʷ 

ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. 

 

                                                           
21 ʇʽʜʽʦʣʣ, ʋ.; ʟʘʡʤʠʩʪʽʩʪʴ ʘʝʨʦʟʦʣʴʥʠʭ ʭʤʘʨ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʩʫʤʽʰʝʡ ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʚʦʜʠ ʪʘ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʚʽʜ ʝʣʝʢʪʨʠʯʥʠʭ ʽʩʢʦʨ, ʜʫʛʠ 

ʪʘ ʚʽʜʢʨʠʪʦʛʦ ʧʦʣʫʤôʷ; ʨʦʙʦʪʠ IEEE (ɯʥʩʪʠʪʫʪʫ ʽʥʞʝʥʝʨʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʥʽʢʠ (Institute of Electrical and Electronics Engineers)) ʱʦʜʦ 

ʧʨʦʤʠʩʣʦʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ (ʊʦʤ: 44, ʚʠʜʘʥʥʷ: 1, 2008, ʩʪʦʨ. 15ï19) ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʮʠʬʨʦʚʦʛʦ ʦʙôʻʢʪʘ: 10.1109/TIA.2007.912764. 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 85 

 

ʇʨʦʪʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʧʠʣʝʥʥʷʤ,ʘʜʘʧʪʘʮʽʻʶ ʢʘʤʝʨ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʜʦ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ, ʥʘʛʨʽʚʘʥʥʷʤ 

ʦʩʥʦʚ, ʚʪʨʘʪʘʤʠ ʚ ʧʝʯʽ ʪʦʱʦ, ʧʦʪʨʝʙʘ ʚ ʝʥʝʨʛʽʾ ʜʣʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʣʝʪʢʠʭ ʩʧʦʣʫʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʣʠʰʝ 1ï2% ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ. ɺʦʜʘ ʟʘʤʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʤʘʻ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʟʘʛʘʣʴʥʫ ʝʥʝʨʛʽʶ ʧʨʦʮʝʩʫ. 

ɼʦʜʘʪʢʦʚʘ ʧʦʪʨʝʙʘ ʚ ʝʥʝʨʛʽʾ ʻ ʟʥʘʯʥʦʶ ʣʠʰʝ ʜʣʷ ʩʫʰʽʥʥʷ ʚ ʫʤʦʚʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʋ ʢʘʤʝʨʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚʠʱʝ ʯʝʨʝʟ ʧʨʠʤʫʩʦʚʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʠʡ ʧʨʦʩʪʽʨ ʽ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʮʠʤ ʦʙʩʷʛ 

ʧʦʚʽʪʨʷ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʣʷʪʠ. ʂʨʽʤ ʪʦʛʦ, ʩʫʚʦʨʽʰʽ ʫʤʦʚʠ ʚ ʢʘʙʽʥʽ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʝʚʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʄʘʪʝʨʽʘʣʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʝ ʧʦʢʨʠʪʪʷ, ˇʨʫʥʪʦʚʢʘ ʪʘ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ, ʘ 

ʪʘʢʦʞ ʫ ʜʝʷʢʠʭ ʨʦʙʦʪʘʭ ʽʟ ʨʝʤʦʥʪʫ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʤʝʪʘʣʘʭ ʪʘ ʧʣʘʩʪʤʘʩʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ ʪʘ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ɿʘʚʜʷʢʠ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʬʝʨʘ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʫʭʠʣʴʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ. 

 

ʇʨʦʟʦʨʽ ʧʦʢʨʠʪʪʷ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ ʯʝʨʝʟ ʾʭʥʽʡ ʧʦʛʘʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ ʷʢʽʩʪʴ. 

 

ʏʝʨʝʟ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ ʧʝʨʝʭʽʜ ʚʽʜ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʜʦ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʥʘʥʦʩʷʪʴʩʷ ʨʦʟʧʠʣʝʥʥʷʤ, ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʨʘʜʠʢʘʣʴʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ. ʅʘ ʥʘʷʚʥʠʭ ʦʙôʻʢʪʘʭ ʧʝʨʝʭʽʜ ʚʽʜ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʜʦ ʩʠʩʪʝʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʤʦʞʝ 

ʙʫʪʠ ʟʜʽʡʩʥʝʥʠʡ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʻ ʤʽʩʮʝ ʜʣʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʙʫʜʫʚʘʥʥʷ ʜʨʫʛʦʛʦ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ (ʘʙʦ ʣʽʥʽʾ 

ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ) ʙʝʟ ʟʫʧʠʥʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʥʘʷʚʥʦʤʫ, ʽ ʷʢʱʦ ʥʦʚʠʡ ʬʘʨʙʫʚʘʣʴʥʠʡ ʮʝʭ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʢʫʟʦʚʥʠʤ ʪʘ ʟʙʠʨʘʣʴʥʠʤ ʮʝʭʘʤʠ. ʏʝʨʝʟ ʮʽ ʦʙʤʝʞʝʥʥʷ ʪʘʢʘ ʟʤʽʥʘ ʻ ʜʫʞʝ ʜʦʨʦʛʦʶ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʜʢʦ. 

 

ɯʩʥʫʶʪʴ ʪʨʫʜʥʦʱʽ ʟ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʟʚʠʯʘʡʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʩʠʩʪʝʤʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ 

ʯʝʨʝʟ ʬʽʥʘʥʩʦʚʽ ʪʘ ʬʽʟʠʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʦʥʠ ʧʨʠʤʫʩʦʚʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʘʙʦ ʪʨʫʙʠ ʟ ʥʝʽʨʞʘʚʥʦʾ ʩʪʘʣʽ (ʜʠʚ. 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʥʠʞʯʝ). ʂʘʤʝʨʠ ʽʟ ʩʠʩʪʝʤʦʶ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʽʰʦʛʦ ʢʦʥʪʨʦʣʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʚʦʜʘ ʧʦʚʠʥʥʘ ʧʦʚʥʽʩʪʶ ʚʠʧʘʨʫʚʘʪʠʩʷ, ʧʝʨʰ ʥʽʞ ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʥʦʚʠ ʜʦʩʷʛʥʝ 100 ÁC, 

ʢʨʠʚʘ ʥʘʛʨʽʚʘʥʥʷ ʜʣʷ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʙʽʣʴʰ ʧʣʘʚʥʘ, ʥʽʞ ʜʣʷ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. ʊʦʤʫ ʩʫʰʠʣʴʥʘ ʧʽʯ ʤʘʻ 

ʙʫʪʠ ʜʦʚʰʦʶ, ʽʥʘʢʰʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʽʥʽʾ ʟʥʠʟʠʪʴʩʷ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ɺʠʪʨʘʪʠ ʥʘ ʟʘʤʽʥʫ ʥʘʷʚʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʣʽʥʽʡ ʬʘʨʙʫʚʘʥʥʷ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʚʠʩʦʢʠʤʠ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʰʠʨʝʥʠʭ ʧʝʯʝʡ ʽʟ ʤʽʞʰʘʨʦʚʠʤʠ ʟʦʥʘʤʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʠʤʦʛ ʜʦ 

ʟʘʪʚʝʨʜʽʥʥʷ ʦʟʥʘʯʘʻ, ʱʦ ʬʘʨʙʫʚʘʣʴʥʽ ʮʝʭʠ, ʩʧʨʦʻʢʪʦʚʘʥʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ, ʤʦʞʫʪʴ ʥʝ 

ʤʘʪʠ ʤʽʩʮʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʩʠʩʪʝʤ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ɯʥʰʽ ʚʠʤʦʛʠ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʪʨʫʙʠ ʪʘ ʩʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ʬʘʨʙʠ 

ʤʘʶʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʝʽʨʞʘʚʥʦʾ ʩʪʘʣʽ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ 

ʥʘʷʚʥʦʾ ʫʩʪʘʥʦʚʢʠ ɼʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʦʙʣʘʜʥʘʥʥʷ, ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʠʩʪʝʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʯʘʩʪʦ ʦʙʤʝʞʫʶʪʴʩʷ ʥʦʚʠʤʠ ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʘʙʦ ʚʞʝ 

ʦʙʣʘʜʥʘʥʠʤʠ ʥʝʦʙʭʽʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

 

ʏʝʨʝʟ ʟʙʽʣʴʰʝʥʽ ʦʙʩʷʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʩʪʘʣʠ ʜʝʰʝʚʰʝ, ʥʽʞ ʬʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʄʦʞʣʠʚʝ ʟʤʝʥʰʝʥʥʷ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ɹʽʣʴʰʝ 50% ʫʩʽʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʫ ɭʉ ʻ ʬʘʨʙʫʚʘʣʴʥʠʤʠ ʮʝʭʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (ʜʠʚ. ʊʘʙʣʠʮʶ 2.7, ʈʦʟʜʽʣ 2.2.3.8). 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 5, DFIU et al. 2002 ] [ 78, TWG 2005 ] [ 183, ACEA 2017 ] [ 201, ACEA 2016 ] 
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86 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.4.3.2 ˽ͦͪͦ΄͍͔ͦ͟ ͙ͨͦͪͭͭ͟Ύ ς ͘ ͍͙;͚͔͊ͤ ͍͔͊ͭͪ͒ͤͤ͘͜Ύ 

 

ʆʧʠʩ 

ʇʦʢʨʠʪʪʷ ʙʝʟ ʚʤʽʩʪʫ ʨʦʟʯʠʥʥʠʢʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʨʦʰʢʫ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʦʢ ʫ ʜʽʘʧʘʟʦʥʽ 25ï60 ʤʢʤ. ʇʦʨʦʰʢʦʚʽ 

ʧʦʢʨʠʪʪʷ ʪʚʝʨʜʽʶʪʴ ʫ ʟʚʠʯʘʡʥʠʭ (ʢʦʥʚʝʢʪʠʚʥʠʭ) ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʝʯʘʭ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʇʦʨʦʰʢʦʚʽ ʧʦʢʨʠʪʪʷ ʻ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʥʝ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʧʨʦʮʝʜʫʨ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʽ, 

ʦʪʞʝ, ʥʘʩʘʤʧʝʨʝʜ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʢʫʟʦʚʽʚ. ʇʦʨʦʰʢʦʚʽ ʧʦʢʨʠʪʪʷ ʟʘʟʚʠʯʘʡ ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʢʨʠʣʦʚʠʭ ʩʤʦʣʘʭ ʽʟ 

ʢʠʩʣʦʪʦʶ ʘʙʦ ʘʥʛʽʜʨʠʜʦʤ. ɰʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ˇʨʫʥʪʦʚʢʫ ʘʙʦ ʧʨʦʟʦʨʝ ʧʦʢʨʠʪʪʷ. ʇʦʨʦʰʢʦʚʝ ʥʘʥʝʩʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦ ʧʦʙʫʜʦʚʘʥʽʡ ʢʘʤʝʨʽ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʽʟ ʚʝʥʪʠʣʷʮʽʻʶ ʟ ʧʨʦʜʫʚʘʥʥʷʤ ʧʦʚʽʪʨʷ ʚʥʠʟ ʽ 

ʚʠʪʷʞʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ ʡ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʘʙʦ ʨʫʯʥʦʛʦ 

ʨʦʟʧʠʣʝʥʥʷ. ɼʠʚ. ʪʘʢʦʞ ʈʦʟʜʽʣ 17.7.2.6. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

¶ ʄʘʡʞʝ ʥʝʤʘʻ ʚʠʢʠʜʽʚ ʨʦʟʯʠʥʥʠʢʽʚ. 

¶ ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

¶ ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʟʤʝʥʰʫʻ ʧʦʚʪʦʨʥʝ ʟʘʭʦʧʣʝʥʥʷ ʚʦʜʦʶ ʥʘʜʣʠʰʢʽʚ ʨʦʟʧʠʣʝʥʠʭ ʯʘʩʪʦʢ 

ʬʘʨʙʠ. 

¶ ʉʧʨʦʱʝʥʥʷ ʦʯʠʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʢʘʤʝʨ (ʚʘʢʫʫʤʥʝ ʦʯʠʱʝʥʥʷ, ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ). 

¶ ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʥʝʩʝʥʥʷ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʷ ʧʦʨʦʰʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʤʘʻ ʥʫʣʴʦʚʽ ʚʠʢʠʜʠ ʃʆʉ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ 

ʧʠʣʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʝʥʦʛʦ ʧʦʨʦʰʢʫ ʜʘʻ ʟʤʦʛʫ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʘʪʝʨʽʘʣ ʜʦ 97%. 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

¶ ɺʪʨʘʪʘ ʛʝʥʝʨʘʮʽʾ ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʦʢʠʩʥʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ. ʅʝʦʙʭʽʜʥʽ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʪʚʝʨʜʽʥʥʷ. 

¶ ʄʦʞʣʠʚʽ ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʷʢʠʭ ʤʫʪʘʛʝʥʥʠʭ ʨʝʯʦʚʠʥ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʋ 2007 ʨʦʮʽ ʚ ɭʚʨʦʧʽ ʧʨʘʮʶʚʘʚ ʣʠʰʝ ʦʜʠʥ ʟʘʚʦʜ. ɿʘʛʘʣʦʤ ʢʦʣʽʨ ʪʘ ʦʩʪʘʥʥʽʡ ʰʘʨ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ. 

 

ʊʝʭʥʦʣʦʛʽʷ ʧʦʨʦʰʢʦʚʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʧʦʚʪʦʨʥʫ ʦʙʨʦʙʢʫ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʽ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ɹʫʣʠ ʧʨʦʙʣʝʤʠ ʟ ʞʦʚʪʫʚʘʪʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʧʨʦʟʦʨʦʛʦ ʧʦʢʨʠʪʪʷ ʚ ʢʽʥʮʝʚʦʤʫ 

ʧʨʦʜʫʢʪʽ. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʦʚʱʠʥʫ ʧʣʽʚʢʠ ʩʢʣʘʜʥʦ: ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠʩʷ ʙʽʣʴʰʘ 

ʪʦʚʱʠʥʘ ʰʘʨʫ, ʥʽʞ ʥʝʦʙʭʽʜʥʦ (ʧʨʠʙʣʠʟʥʦ 65 ʤʢʤ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʬʘʨʙʠ; ʧʨʦʪʝ ʥʘʨʘʟʽ ʚʩʝ 

ʯʘʩʪʽʰʝ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʦʥʰʽ ʰʘʨʠ (ʧʨʠʙʣʠʟʥʦ 55 ʤʢʤ). 

 

ɼʦʩʚʽʜ ʟʘʚʦʜʫ PSA ʫ ʄʶʣʫʟʽ ʧʦʢʘʟʫʻ, ʱʦ ʧʽʩʣʷ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʥʝ ʜʦʩʷʛ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ, ʷʢʽ 

ʦʯʽʢʫʶʪʴ ʻʚʨʦʧʝʡʩʴʢʽ ʢʣʽʻʥʪʠ. ʎʽʥʘ ʥʘ ʧʦʨʦʰʢʠ ʥʽʢʦʣʠ ʥʝ ʧʘʜʘʻ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʣʠʰʝ ʢʽʣʴʢʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʡ ʫ ɭʚʨʦʧʽ). ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʫʩʪʘʥʦʚʦʢ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʞʯʦʶ ʟʘ ʟʚʠʯʘʡʥʽ ʨʽʚʥʽ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʣʽʥʽʡ ʬʘʨʙʫʚʘʥʥʷ. 

 

ʊʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʣʽʥʽʾ ʙʝʟ ʝʪʘʧʫ ʥʘʥʝʩʝʥʥʷ ˇʨʫʥʪʦʚʢʠ (ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʨʦʮʝʩ) ʜʘʶʪʴ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʽʞ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʟ ʧʦʨʦʰʢʦʚʠʤ ʥʘʥʝʩʝʥʥʷʤ ʧʦʢʨʠʪʪʷ ʟ ʧʦʛʣʷʜʫ ʝʢʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ/ʘʙʦ ʨʽʚʥʷ ʷʢʦʩʪʽ. ɿʘʛʘʣʴʥʽ 

ʚʠʢʠʜʠ ʃʆʉ ʚʽʜ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ʋ ʧʝʨʝʭʦʜʽ ʟ ʥʘʷʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟ ʨʦʟʯʠʥʥʠʢʘʤʠ ʥʘ ʤʦʜʝʨʥʽʟʘʮʽʡʥʫ ʧʦʨʦʰʢʦʚʫ ʪʝʭʥʦʣʦʛʽʶ ʟʥʘʜʦʙʣʷʪʴʩʷ ʚʝʣʠʢʽ ʢʘʧʽʪʘʣʴʥʽ 

ʚʠʪʨʘʪʠ, ʦʩʢʽʣʴʢʠ ʧʦʨʦʰʢʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʻ ʟʦʚʩʽʤ ʽʥʰʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʽ ʧʦʪʨʝʙʫʻ ʧʦʚʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʧʨʠʤʽʱʝʥʴ, 

ʟʘʤʽʥʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 87 

 

ʇʨʦʪʝ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ; ʧʦʪʦʯʥʽ ʦʮʽʥʢʠ ʦʧʠʩʫʶʪʴ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ 

ʧʨʠʥʘʡʤʥʽ ʥʘ 12% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʠʩʪʝʤʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʪʨʘʪʘʤʠ ʥʘ ʙʦʨʦʪʴʙʫ ʟ 

ʚʠʢʠʜʘʤʠ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

¶ ʉʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʃʆʉ ʪʘ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. 

¶ ʉʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʨʦʙʢʫ ʚʽʜʭʦʜʽʚ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ʅʘʨʘʟʽ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʟʘʚʦʜʘʭ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʘʙʦ 

ʬʫʨʛʦʥʠ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʜʝʷʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʢʘʙʽʥʠ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʋ ʤʠʥʫʣʦʤʫ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ BMW AG ʫ ɼʽʥʛʦʣʴʬʽʥʛʫ, ʅʽʤʝʯʯʠʥʘ, ʽ ʥʘ ʟʘʚʦʜʽ PSA ʚ 

ʄʶʣʫʟʽ, ʘʣʝ ʪʝʧʝʨ ʚʦʥʘ ʙʽʣʴʰʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ (ʜʠʚ. ʪʘʢʦʞ ʈʦʟʜʽʣ 17.7.2.6) [ACEA ʢʦʤʝʥʪʘʨ ˉ215 ʫ [ 212, TWG 

2018 ]]. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 5, DFIU et al. 2002 ] [ 27, VITO 2003 ] [ 38, TWG 2004 ] [ 78, TWG 2005 ] 

[ 212, TWG 2018 ] 

 

 

2.4.3.3 ͙̅͊ͪ͋ ͤ͊ ͍ͦͫͤͦ͜ ͪͦ͘;͙͙͍ͤͤ͟͜ ͘͜ ͍͙͙ͫͦͣ͟ ͍ͣͫͭͦͣ͜ ͍͔͙ͭͪ͒ͻ ;͊ͫͭͦ͟ 

 

ʆʧʠʩ 

ɿʘʛʘʣʴʥʠʡ ʦʧʠʩ ʜʠʚ. ʫ ʈʦʟʜʽʣʽ 17.7.2.1. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʷʢ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ ʽ ʚʝʨʭʥʻ ʧʦʢʨʠʪʪʷ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʬʘʨʙʘʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʜʫʞʝ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʪʦʛʦ ʞ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʃʆʉ ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʱʦ ʡ ʚ ʬʘʨʙʘʭ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʌʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʫʜʚʽʯʽ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʥʽʞ ʬʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʩʝʨʝʜʥʽʤ 

ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (MS) ʘʙʦ ʩʪʘʥʜʘʨʪʥʽ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ (WB) (ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ HS: 35ï45% ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, 

MS SB ʘʙʦ ʩʪʘʥʜʘʨʪʥʝ WB: 18ï22% ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ) [ 219, ACEA 2018 ]. ʊʚʝʨʜʽ ʯʘʩʪʢʠ ʫ ʬʘʨʙʽ ʩʢʣʘʜʘʶʪʴ ʦʩʪʘʪʦʯʥʠʡ ʰʘʨ 

ʬʘʨʙʠ, ʪʦʤʫ ʦʜʠʥ ʣʽʪʨ ʬʘʨʙʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʜʚʘ ʣʽʪʨʠ ʩʪʘʥʜʘʨʪʥʦʾ ʬʘʨʙʠ. ʌʘʨʙʠ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴ ʥʘ 20ï35% ʤʝʥʰʝ ʃʆʉ, ʥʽʞ ʟʚʠʯʘʡʥʽ ʬʘʨʙʠ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ (55ï65% ʃʆʉ ʜʣʷ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʪʘ 78ï82% ʃʆʉ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʪʚʝʨʜʠʭ 

ʯʘʩʪʦʢ), ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʥʘ ʢʦʞʝʥ ʣʽʪʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʬʘʨʙʠ ʚʠʜʽʣʷʻʪʴʩʷ ʤʝʥʰʝ ʃʆʉ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʘʨʙʦʶ ʽʟ 

ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ. 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʟʥʽ ʪʠʧʠ ʧʦʢʨʠʪʪʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʥʘʧʨʠʢʣʘʜ, ʽʟ ʩʝʨʝʜʥʽʤ 

ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (MS), ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (HS) ʽ ʥʘʜʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (UHS) ʪʘ ʧʨʦ 

ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʢʨʠʪʪʷʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʜʠʚ. ʈʦʟʜʽʣ 2.2.3.8 ʪʘ ʊʘʙʣʠʮʶ 2.5. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʩʢʦʨʦʯʫʻ ʦʙʩʷʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʚʠʯʘʡʥʠʤʠ ʬʘʨʙʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ, ʽ ʚʦʜʥʦʯʘʩ ʥʘʥʦʩʠʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʨʠʪʪʷ. 

¶ ʉʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʚʠʢʠʜʽʚ. 

¶ ʄʝʥʰʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʘʨʙʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʪʦʛʦ ʞ ʝʬʝʢʪʫ 

ʧʦʢʨʠʪʪʷ, ʱʦ ʡ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʬʘʨʙʘʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ, ʘʣʝ ʟ ʤʝʥʰʠʤ ʦʙʩʷʛʦʤ ʬʘʨʙʠ ʡ, ʦʪʞʝ, ʤʝʥʰʠʤ ʚʠʜʽʣʝʥʥʷʤ 

ʃʆʉ. ʌʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʥʠʞʯʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ, ʪʦʤʫ ʨʽʟʥʠʮʷ ʫ ʚʠʢʠʜʘʭ ʃʆʉ ʤʝʥʰʘ, 

ʥʽʞ ʨʽʟʥʠʮʷ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʃʆʉ ʤʽʞ ʜʚʦʤʘ ʪʠʧʘʤʠ ʬʘʨʙʠ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʜʥʘʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦʪʨʽʙʥʦ 

ʥʘʥʝʩʪʠ ʙʽʣʴʰʝ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

 

ʆʙʣʘʜʥʘʥʥʷ ʟ ʥʝʽʨʞʘʚʥʦʾ ʩʪʘʣʽ ʚ ʫʩʪʘʪʢʫʚʘʥʥʽ ʜʣʷ ʧʦʜʘʥʥʷ ʪʘ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʥʝ ʧʦʪʨʽʙʥʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ 

ʦʩʥʦʚʽ. 

 



ɻʣʘʚʘ 2 

 

88 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ʉʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʥʘ ʚʠʭʦʜʽ ʚ ʰʠʨʰʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʬʘʨʙʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʆʪʞʝ, ʧʦʪʨʽʙʥʦ ʤʝʥʰʝ ʝʥʝʨʛʽʾ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʘʙʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ ʢʨʘʾʥʘʭ ʽʟ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʠʩʦʢʠʤʠ ʘʙʦ ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. 

 

ʄʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʥʝ ʚʠʤʘʛʘʶʪʴ ʧʨʠʤʫʩʦʚʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʝʨʝʜ ʧʽʯʯʶ. ʎʝ ʝʢʦʥʦʤʠʪʴ ʧʨʦʩʪʽʨ ʽ, ʦʪʞʝ, 

ʦʙʩʷʛ ʧʦʚʽʪʨʷ, ʱʦ ʢʦʥʜʠʮʽʦʥʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʝʥʝʨʛʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʨʠʤʫʩʦʚʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʋ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ 

ʽʟ ʩʠʩʪʝʤʦʶ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʤʽʞ ʙʘʟʦʚʠʤ ʪʘ ʧʨʦʟʦʨʠʤ ʰʘʨʘʤʠ ʟʘʡʤʘʻ ʣʠʰʝ 90 ʩʝʢʫʥʜ. ʋ 

ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ ʽʟ ʩʠʩʪʝʤʦʶ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘʡʤʘʻ 10 ʭʚʠʣʠʥ ʽ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʥʝʦʙʭʽʜʥʦ 

ʜʦʚʝʩʪʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʙʣʠʟʥʦ ʜʦ 60ï80 ÁC, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʦʭʦʣʦʜʠʪʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʟʦʥʽ ʝʤʘʣʶʚʘʥʥʷ ʚ ʮʝʭʫ WB ʧʦʪʨʽʙʥʦ ʧʝʨʝʤʽʱʘʪʠ ʥʘ 36% ʙʽʣʴʰʝ ʧʦʚʽʪʨʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʷʤʽ ʧʦʪʨʝʙʠ ʚ ʝʥʝʨʛʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʢʫʟʦʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʥʠʞʯʝ ʜʣʷ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. 

ɺʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʃʆʉ ʫ ʚʠʪʷʞʥʦʤʫ ʧʦʚʽʪʨʽ ʧʝʯʽ ʪʘ ʚʠʪʷʞʥʦʤʫ ʧʦʚʽʪʨʽ ʢʘʤʝʨʠ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʤʘʻ 

ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʩʠʩʪʝʤʦʶ ʙʦʨʦʪʴʙʠ ʟ ʚʠʢʠʜʘʤʠ. ʃʆʉ ʧʽʜʪʨʠʤʫʶʪʴ ʛʦʨʽʥʥʷ ʚ ʦʢʠʩʥʠʢʫ ʽ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʤʦʞʫʪʴ ʧʽʜʞʠʚʣʶʚʘʪʠ ʛʦʨʽʥʥʷ (çʧʘʨʠ ʚ ʧʘʣʠʚʦè). ʊʝʧʣʦ ʟʘʟʚʠʯʘʡ ʨʝʛʝʥʝʨʫʻʪʴʩʷ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʛʨʽʚʫ ʩʫʰʘʨʦʢ. 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ɼʣʷ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʯʘʩʪʽʰʝ ʧʦʪʨʽʙʥʘ ʩʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʥʽʞ ʜʣʷ ʬʘʨʙ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

ʇʨʦʪʝ, ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʚʩʝ ʦʜʥʦ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʠ ʃʆʉ, ʘ ʧʨʦʟʦʨʠʡ ʰʘʨ ʟʘʟʚʠʯʘʡ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ, ʪʦʤʫ 

ʩʠʩʪʝʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʪʘʢʦʞ ʧʦʪʨʝʙʫʶʪʴ ʝʥʝʨʛʦʻʤʥʦʾ ʙʦʨʦʪʴʙʠ ʟ ʚʠʢʠʜʘʤʠ. 

 

ɿʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʃʆʉ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʠʩʥʠʢʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʚʪʦʨʠʥʥʽ ʚʠʢʠʜʠ ʯʘʜʥʦʛʦ ʛʘʟʫ ʪʘ 

ʦʢʩʠʜʽʚ ʘʟʦʪʫ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʌʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʬʘʨʙʫʚʘʥʥʷ (ˇʨʫʥʪʦʚʢʘ, ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ, ʧʨʦʟʦʨʝ 

ʧʦʢʨʠʪʪʷ ʪʘ ʨʝʤʦʥʪ), ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʤʝʪʘʣʽ ʪʘ ʧʣʘʩʪʤʘʩʽ. ɰʭ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʥʦʚʠʭ ʪʘ 

ʥʘʷʚʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ, ʜʝ ʧʨʦʩʪʽʨ ʦʙʤʝʞʝʥʠʡ ʽ ʜʝ ʟʤʽʥʘ ʬʘʨʙʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʙʫʪʠ ʪʝʭʥʽʯʥʦ ʥʝʤʦʞʣʠʚʘ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ʇʝʨʝʭʽʜ ʥʘ ʬʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʠʡ ʙʝʟ ʚʠʨʦʙʥʠʯʠʭ ʚʪʨʘʪ 

ʥʘ ʥʘʷʚʥʠʭ ʦʙôʻʢʪʘʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʚʤʽʱʫʚʘʪʠʩʷ ʚ ʪʫ ʩʘʤʫ ʧʣʦʱʫ ʟʘʚʦʜʫ. ɯʥʚʝʩʪʠʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʟʥʘʯʥʦ ʥʠʞʯʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʠʩʪʝʤʘʤʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. ʇʣʦʱʘ ʟʘʚʦʜʫ ʤʝʥʰʘ, ʨʦʟʤʽʨ ʩʠʩʪʝʤʠ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʜʣʷ ʨʦʙʦʪʠ ʚ ʰʠʨʰʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʫ ʩʪʘʣʴ, ʘ ʦʙʩʷʛ ʚʠʧʫʩʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʚʠʩʦʢʠʤ. 

 

ʌʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʜʝʰʝʚʰʽ ʟʘ ʬʘʨʙʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ; ʧʨʦʪʝ ʮʝ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʠʥʢʦʚʠʭ ʫʤʦʚ. 

 

ʊʝʭʥʦʣʦʛʽʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ ʪʘʢʦʞ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʛʣʦʙʘʣʴʥʦ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʥʘʜʽʡʥʦʩʪʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʤʧʘʥʽʡ. ʋʥʽʬʽʢʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʝʢʦʥʦʤʽʾ ʤʘʩʰʪʘʙʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɺʠʨʦʙʥʠʢʠ ʘʚʪʦʤʦʙʽʣʽʚ ɭʉ ʧʨʘʮʶʶʪʴ ʥʘ ʤʘʡʜʘʥʯʠʢʘʭ, ʷʢʽ ʙʫʣʠ ʟʘʩʥʦʚʘʥʽ ʽʥʦʜʽ ʜʦ 100 ʨʦʢʽʚ ʪʦʤʫ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʦʙʤʝʞʝʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʦʟʤʽʱʝʥʥʷʤ, ʷʢ ʫʩʝʨʝʜʠʥʽ ʬʘʨʙʫʚʘʣʴʥʦʛʦ ʮʝʭʫ, ʪʘʢ ʽ ʟʦʚʥʽ. ʇʨʠʙʣʠʟʥʦ 35% ʚʩʽʭ ʮʝʭʽʚ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 65% ʮʝʭʽʚ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʦʤʝʨʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʬʫʨʛʦʥʽʚ, ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʙʫʩʽʚ) ʫ ɭʉ ʥʘʨʘʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ˇʨʫʥʪʦʚʢʫ ʪʘ/ʘʙʦ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʯʠʥʥʠʢʘ. ʌʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʤʦʞʫʪʴ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʜʽʶʯʠʡ ʟʘʚʦʜ, ʜʝ 

ʤʦʜʠʬʽʢʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʪʽʣʴʢʠ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ 2ï3-ʪʠʞʥʝʚʦʛʦ ʧʝʨʽʦʜʫ ʧʨʦʩʪʦʶ ʚʣʽʪʢʫ ʘʙʦ ʚʟʠʤʢʫ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

Ford, ɭʚʨʦʧʘ, ʜʠʚ. ʈʦʟʜʽʣ 2.2. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 89 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 142, ACEA 2016 ] [ 212, TWG 2018 ] [ 219, ACEA 2018 ] 

 

 

2.4.3.4 ˭͊ͻ͙ͫͭ ͙͙ͨͦͪͦ͗ͤͤ ΄͡Ύͻͦͣ ͙͍͊͊ͤͤ͘͡Ύ ͍ͦͫͦͣ͟ 

 

ʆʧʠʩ 

ɼʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʥ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʦʥʢʠʭ ʰʘʨʽʚ ʛʘʨʷʯʦʛʦ ʚʦʩʢʫ 

ʘʙʦ ʭʦʣʦʜʥʦʛʦ ʚʦʩʢʫ ʚ ʧʨʦʮʝʩʽ ʟʘʣʠʚʘʥʥʷ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ɻʘʨʷʯʠʡ ʚʽʩʢ 

ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʚʝʨʜʦʛʦ ʧʘʨʘʬʽʥʫ, ʱʦ ʨʦʟʨʽʜʞʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʜʦ 120 ÁC. ʊʠʧʦʚʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ: 80% 

ʧʘʨʘʬʽʥʫ, 0% ʜʦʙʘʚʦʢ, 13% ʤʽʥʝʨʘʣʴʥʠʭ ʦʣʠʚ (ʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ). ʊʚʝʨʜʠʡ ʚʽʩʢ ʥʘʛʨʽʚʘʶʪʴ ʽ ʟʙʝʨʽʛʘʶʪʴ ʫ 

ʨʝʟʝʨʚʫʘʨʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʘ 120 ÁC. 

 

ʂʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʨʘʤʽ ʜʣʷ ʟʘʣʠʚʘʥʥʷ, ʷʢʘ ʦʩʥʘʱʝʥʘ ʥʠʟʢʦʶ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʪʨʫʙ, ʧʦ ʦʜʥʽʡ ʥʘ ʢʦʞʥʫ 

ʧʦʨʦʞʥʠʥʫ. ʊʨʫʙʠ ʱʽʣʴʥʦ ʧʨʠʪʠʩʢʘʶʪʴʩʷ ʜʦ ʦʪʚʦʨʽʚ ʧʦʨʦʞʥʠʥʠ ʢʫʟʦʚʘ ʡ ʜʦʟʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʛʘʨʷʯʦʛʦ ʚʦʩʢʫ 

ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʧʦʨʦʞʥʠʥʠ ʜʦ ʾʭʥʴʦʛʦ ʟʘʧʦʚʥʝʥʥʷ. ʂʦʣʠ ʟʘʣʠʚʢʘ ʟʘʚʝʨʰʝʥʘ, ʥʘʜʣʠʰʢʘʤ ʚʦʩʢʫ ʜʘʶʪʴ ʩʪʝʢʪʠ ʚ ʧʽʜʜʦʥ ʜʣʷ 

ʟʙʦʨʫ, ʽ ʚʦʥʠ ʧʦʚʪʦʨʥʦ ʚʚʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩ. ʂʫʟʦʚ ʧʽʜʽʛʨʽʚʘʶʪʴ ʜʦ 50ï80 ÁC, ʱʦʙ ʫʥʠʢʥʫʪʠ ʰʚʠʜʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʟʘʪʚʝʨʜʽʥʥʷ ʚʦʩʢʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʘʜʤʽʨʥʦ ʪʦʚʩʪʠʭ ʰʘʨʽʚ ʚʦʩʢʫ. 

 

ʍʦʣʦʜʥʠʡ ʚʽʩʢ 

ʉʢʣʘʜ: ɯʥʬʦʨʤʘʮʽʷ ʥʝ ʥʘʜʘʥʘ. 

ʅʘʥʝʩʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʟʘʪʚʝʨʜʽʥʥʷ ʨʽʜʢʦʾ ʧʣʽʚʢʠ ʜʦʩʷʛʘʻʪʴʩʷ ʯʝʨʝʟ ʦʢʠʩʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʽʤ 

ʧʦʚʽʪʨʷʤ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

¶ ɿʘʧʦʙʽʛʘʥʥʷ ʚʠʢʠʜʘʤ ʃʆʉ. 

¶ ɽʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ (ʭʦʣʦʜʥʠʡ ʚʽʩʢ). 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

¶ ʉʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (ʢʛ/ʦʜʠʥʠʮʶ): ɯʥʬʦʨʤʘʮʽʶ ʥʝ ʥʘʜʘʥʦ. 

¶ ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ ʥʘʛʨʽʚʘʥʥʷ (ʚʽʩʢ ʪʘ ʢʫʟʦʚ ʘʚʪʦʤʦʙʽʣʷ) (ʢʛ/ʦʜʠʥʠʮʶ): ɯʥʬʦʨʤʘʮʽʷ ʥʝ ʥʘʜʘʥʘ. 

¶ ʅʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʦʢ ʚʦʩʢʫ (ʥʝʦʙʭʽʜʥʽ ʟʘʢʨʠʪʽ ʢʘʙʽʥʠ, ʚʝʥʪʠʣʷʮʽʷ). 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ʇʦʪʨʝʙʘ ʚ ʝʥʝʨʛʽʾ ʥʘ ʨʦʟʨʽʜʞʝʥʥʷ ʚʦʩʢʫ ʪʘ ʧʽʜʽʛʨʽʚ ʢʫʟʦʚʘ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

¶ ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʟʘʚʦʜʽʚ ʽʟ ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʙʫʜʽʚʥʠʮʪʚʦ ʨʘʤ ʜʣʷ 

ʟʘʣʠʚʘʥʥʷ ʜʫʞʝ ʜʦʨʦʛʝ. 

¶ ʂʫʟʦʚʠ ʤʘʶʪʴ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʟʘʣʠʚʘʥʥʷ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ. 

¶ ʅʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʙʫʩʠ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʇʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʫʯʥʠʤ ʨʦʟʧʠʣʝʥʥʷʤ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ɻʘʨʷʯʠʡ ʚʽʩʢ: ʟʘʚʦʜʠ Volkswagen, Audi, Seat, Skoda, Porsche ʫ ɭʚʨʦʧʽ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ACEA ʢʦʤʝʥʪʘʨ ˉ388 ʫ [ 212, TWG 2018 ]] 
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90 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.4.3.5 ˭͊ͻ͙ͫͭ ͙͙ͨͦͪͦ͗ͤͤ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͍ͦͫͦͦ͟͝ ͔ͣͯ͡Έͫ͜͝ ͤ͊ ͍͚ͦ͒ͤ͜ ͍ͦͫͤͦ͜ 

 

ʆʧʠʩ 

ɼʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʨʦʞʥʠʥ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʩʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʱʦ ʥʝ 

ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʥʠʢʽʚ, ʢʨʽʤ ʛʘʨʷʯʦʛʦ ʚʦʩʢʫ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʄʘʪʝʨʽʘʣʠ 

¶ ʅʠʟʴʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʽʩʢ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

¶ ɺʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʽʩʢ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ. 

 

 

ʄʝʪʦʜ ʥʘʥʝʩʝʥʥʷ 

ʅʘ ʢʦʞʥʫ ʧʦʨʦʞʥʠʥʫ ʻ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʦʪʚʽʨ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚʦʩʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʦʧʣʘʤʠ (40ï50 ʪʘʢʠʭ ʦʪʚʦʨʽʚ ʫ ʢʫʟʦʚʽ). 

ʄʘʪʝʨʽʘʣ ʥʘʥʦʩʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʶʚʘʣʴʥʠʭ ʩʦʧʝʣ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʢʦʞʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʮʽʣʴʥʫ 

ʧʣʽʚʢʫ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ ʙʝʟ ʧʣʷʤ ʚʽʜ ʨʦʟʧʠʣʝʥʥʷ. ʅʘʥʝʩʝʥʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʨʫʯʥʫ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦ (ʜʠʚ. ʈʦʟʜʽʣ 

2.4.4.3) 

 

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ ʘʙʦ ʟʰʠʚʘʥʥʷ ʚʦʩʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʫʟʦʚʠ ʧʝʨʝʤʽʱʫʶʪʴ ʫ ʧʝʯʽ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ɿʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʢʠʜʽʚ ʃʆʉ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

¶ ʉʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (ʢʛ/ʦʜʠʥʠʮʶ): ɯʥʬʦʨʤʘʮʽʶ ʥʝ ʥʘʜʘʥʦ. 

¶ ʉʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ ʥʘʛʨʽʚʘʥʥʷ (ʪʘ/ʘʙʦ ʽʥʰʽ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʚʝʥʪʠʣʷʮʽʷ) ʫ ʄɺʪĀʛʦʜ /ʦʜʠʥʠʮʶ: ɯʥʬʦʨʤʘʮʽʷ ʥʝ 

ʥʘʜʘʥʘ. 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ɹʽʣʴʰʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʦʩʢʦʤ ʜʣʷ ʧʦʨʦʞʥʠʥ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʘ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

¶ ɻʥʫʯʢʠʡ; ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘʚʽʪʴ ʥʘ ʙʘʛʘʪʦʤʦʜʝʣʴʥʠʭ ʣʽʥʽʷʭ ʪʘ ʚ ʜʨʽʙʥʦʩʝʨʽʡʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ. 

¶ ʅʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʘʚʪʦʙʫʩʠ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʇʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ACEA ʢʦʤʝʥʪʘʨ ˉ388 ʫ [ 212, TWG 2018 ]] 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 91 

 

2.4.4 ͔́ͻ͎ͤͦͦ͜͡͝ ͭ͊ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͒͡Ύ ͔͔ͤ͊ͤͫͤͤΎ ͺ͙͊ͪ͋ ͭ͊ ͤ͜΄͙ͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ͒͡Ύ ͙ͨͦͪͭͭ͟Ύ 

 

ʅʘ ʢʦʤʝʨʮʽʡʥʽʡ ʦʩʥʦʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ: 

¶ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷʤ, ʜʠʚ. ʈʦʟʜʽʣ 17.7.3.6 ʪʘ ʈʦʟʜʽʣ 2.2.3.2.1; 

¶ ʨʦʟʧʠʣʝʥʥʷ ʫ ʚʝʣʠʢʦʤʫ ʦʙôʻʤʽ ʧʽʜ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ (HVLP), ʜʠʚ. ʈʦʟʜʽʣ 17.7.3.10; 

¶ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽ ʯʘʰʽ ʪʘ ʜʠʩʢʠ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ, ʜʠʚ. ʈʦʟʜʽʣ 17.7.3.11; 

¶ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʨʦʟʧʠʣʝʥʥʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ, ʙʝʟʧʦʚʽʪʨʷʥʝ ʪʘ ʧʦʚʽʪʨʷʥʝ ʨʦʟʧʠʣʝʥʥʷ, ʜʠʚ. ʈʦʟʜʽʣ 17.7.3.12; 

¶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʟʧʠʣʝʥʥʷ ʚʦʩʢʫ ʜʣʷ ʧʦʨʦʞʥʠʥ, ʜʠʚ. ʈʦʟʜʽʣ 2.4.4.3. 

 

 

2.4.4.1 ˢ͍͙͍͔ͭͦͣ͊ͭͦ͊ͤ͘ ͔͔ͤ͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͙͔ͪͦͨͤͤ͘͡Ύͣ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͣ͊΄͙ͤ ͒͡Ύ 

͔͔ͤ͊ͤͫͤͤΎ ͺ͙͊ͪ͋ 

 

ʆʧʠʩ 

ʂʽʣʴʢʘ ʬʦʨʩʫʥʦʢ (ʨʦʟʧʠʣʶʚʘʯʽʚ) ʚʤʦʥʪʦʚʘʥʦ ʥʘ ʙʘʣʢʦʚʽʡ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʽʡ ʟʙʦʢʫ (ʣʽʚʦʨʫʯ ʽ ʧʨʘʚʦʨʫʯ) ʪʘ/ʘʙʦ ʥʘʜ 

ʧʽʜʣʦʛʦʶ. ʌʦʨʩʫʥʢʠ ʤʦʞʫʪʴ ʦʙʤʝʞʝʥʦ ʧʝʨʝʤʽʱʘʪʠʩʷ ʚʟʜʦʚʞ ʙʘʣʦʢ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʌʘʨʙʫʚʘʣʴʥʽ ʤʘʰʠʥʠ ʙʫʚʘʶʪʴ ʙʽʯʥʽ ʪʘ ʜʣʷ ʜʘʭʫ (ʤʘʰʠʥʠ ʜʣʷ ʜʘʭʫ ʫ ʚʠʛʣʷʜʽ ʤʘʰʠʥ ʽʟ ʧʝʨʝʩʫʚʥʠʤ ʧʦʨʪʘʣʦʤ). ɺʦʥʠ ʤʘʶʪʴ 

ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʚʽʣʴʥʦ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʤʘʥʽʧʫʣʷʪʦʨʽʚ ʽʟ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʥʘʥʝʩʝʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʤʽʱʘʪʠ ʧʦʧʝʨʝʢ 

ʥʘʧʨʷʤʢʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʧʦʚʪʦʨʶʚʘʪʠ ʢʦʥʪʫʨʠ ʢʦʨʧʫʩʫ ʢʫʟʦʚʘ. 

 

ɿʘʟʚʠʯʘʡ ʷʢ ʨʦʟʧʠʣʶʚʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʥʝʚʤʘʪʠʯʥʽ ʨʦʟʧʠʣʶʚʘʯʽ ʘʙʦ ʯʘʰʽ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʟ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʟʘʨʷʜʞʘʥʥʷʤ. 

 

ɼʣʷ ʬʘʨʙʫʚʘʥʥʷ ʢʫʟʦʚ ʧʦʚʽʣʴʥʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʶ ʙʘʣʢʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʬʘʨʙʫʻʪʴʩʷ ʩʧʝʨʝʜʫ ʥʘʟʘʜ. ʗʢ 

ʚʘʨʽʘʥʪ, ʫʟʜʦʚʞ ʥʝʨʫʭʦʤʦʛʦ ʢʫʟʦʚʘ ʤʦʞʫʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʪʨʠ ʙʘʣʢʠ. 

 

 

 

ʈʠʩʫʥʦʢ 2.40: ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʨʙʫʚʘʣʴʥʠʭ ʤʘʰʠʥ 
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92 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ʇʦʨʽʚʥʷʥʦ ʟ ʨʫʯʥʠʤ ʨʦʟʧʠʣʝʥʥʷʤ ʦʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ: 

¶ ʚʽʜʪʚʦʨʶʚʘʥʠʡ ʧʨʦʮʝʩ ʬʘʨʙʫʚʘʥʥʷ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʃʆʉ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʅʝʜʦʣʽʢʘʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʫʯʥʠʤ ʥʘʥʝʩʝʥʥʷʤ ʪʘ ʥʘʥʝʩʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʘ ʻ: 

¶ ʬʘʨʙʫʚʘʪʠ ʤʦʞʥʘ ʣʠʰʝ ʟʦʚʥʽʰʥʽʡ ʢʦʥʪʫʨ ʢʫʟʦʚʘ; 

¶ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʧʦʪʨʽʙʥʘ ʛʨʫʧʘ ʟ 9ï12 ʦʢʨʝʤʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ, ʱʦ ʟʙʽʣʴʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʬʘʨʙʠ ʪʘ ʨʦʟʯʠʥʥʠʢʘ 

ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʥʘʷʚʥʠʭ ʟʘʚʦʜʘʭ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, ʬʫʨʛʦʥʠ ʪʘ ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ. ʄʘʰʠʥʠ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɿʥʠʞʝʥʥʷ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʪʘʨʠʭ ʟʘʚʦʜʘʭ ʫ ʚʩʽʡ ɭʚʨʦʧʽ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 169, VDI 2013 ] [ 212, TWG 2018 ] 

 

 

2.4.4.2 ˢ͍͙͍͔ͭͦͣ͊ͭͦ͊ͤ͘ ͔͔ͤ͊ͤͫͤͤΎ ͙ͨͦͪͭͭ͟Ύ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍ͪͦ͋ͦͭ͜ 

 

ʆʧʠʩ 

ɼʣʷ ʥʘʥʝʩʝʥʥʷ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ ʜʦ ʙʘʛʘʪʦʚʽʩʥʦʛʦ ʨʦʙʦʪʘ ʧʨʠʢʨʽʧʣʷʻʪʴʩʷ ʦʜʠʥ ʨʦʟʧʠʣʶʚʘʯ. ʈʦʙʦʪʠ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʛʝʨʤʝʪʠʢʽʚ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ɿʘʟʚʠʯʘʡ ʫ ʷʢʦʩʪʽ ʨʦʟʧʠʣʶʚʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʥʝʚʤʘʪʠʯʥʽ ʨʦʟʧʠʣʶʚʘʯʽ ʘʙʦ ʯʘʰʽ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʟ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʟʘʨʷʜʞʘʥʥʷʤ. ɼʣʷ ʢʦʞʥʦʛʦ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʘʙʦ ʯʦʪʠʨʠ ʨʦʙʦʪʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʦʜʥʦʯʘʩʥʦ. 

 

ʋ ʩʫʯʘʩʥʠʭ ʨʦʙʦʪʘʭ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʘʙʦ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʚʙʫʜʦʚʘʥʠʡ ʚ ʦʜʥʫ ʟ ʦʩʝʡ ʨʦʙʦʪʘ. ʗʢ ʚʘʨʽʘʥʪ, 

ʚʽʜʧʦʚʽʜʥʘ ʬʘʨʙʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘ ʩʪʘʥʮʽʷʭ ʟʘʧʨʘʚʢʠ ʢʘʨʪʨʠʜʞʽʚ ʧʦʨʷʜ ʽʟ ʨʦʙʦʪʦʤ. ɼʣʷ 

ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʨʦʙʦʪ ʧʨʷʤʫʻ ʜʦ ʮʽʻʾ ʩʪʘʥʮʽʾ ʪʘ ʟʘʤʽʥʶʻ ʧʦʨʦʞʥʽʡ ʢʘʨʪʨʠʜʞ ʥʘ ʧʦʚʥʠʡ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʨʦʙʦʪʘ ʨʦʙʦʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʘʥʝʩʝʥʥʷ ʰʘʨʫ ʬʘʨʙʠ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʧʦʢʨʠʪʪʷ ʪʘ ʤʝʥʰʠʤ 

ʥʘʜʣʠʰʢʦʤ ʨʦʟʧʠʣʝʥʥʷ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʨʦʙʦʢ. 

 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʰʠʥʥʠʤ ʨʦʟʧʠʣʝʥʥʷʤ (ʜʠʚ. ʈʦʟʜʽʣ 2.4.4.1) ʻ: 

¶ ʤʦʞʣʠʚʝ ʪʘʢʦʞ ʚʥʫʪʨʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ; 

¶ ʨʦʟʧʠʣʶʚʘʯʽ ʤʦʞʥʘ ʜʫʞʝ ʪʦʯʥʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʚʟʜʦʚʞ ʢʫʟʦʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʘʥʝʩʝʥʥʷ; 

¶ ʜʣ̫ ʬʘʨʙʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʤʝʥʰʝ ʨʦʟʧʠʣʶʚʘʯʽʚ (ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʘʨʙʠ ʪʘ ʨʦʟʯʠʥʥʠʢʽʚ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʘʙʦ ʦʯʠʱʝʥʥʷ). 

 

ʂʦʣʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʥʝʩʝʥʥʽ ʛʝʨʤʝʪʠʟʫʚʘʣʴʥʠʭ ʪʘ ʜʝʤʧʬʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʦʧʫʩʢ ʥʘ ʥʝʦʙʭʽʜʥʫ 

ʪʦʚʱʠʥʫ ʧʦʢʨʠʪʪʷ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʠʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʦʥʦʤʽʾ ʤʘʪʝʨʽʘʣʫ ʧʨʠʙʣʠʟʥʦ ʥʘ 5ï10% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʫʯʥʠʤ ʥʘʥʝʩʝʥʥʷʤ. 

 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 93 

 

ʂʨʽʤ ʪʦʛʦ, ʥʘʜʽʡʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʱʘ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʢʽʣʴʢʽʩʪʴ ʜʦʨʦʙʦʢ [ 169, VDI 2013 ]. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʽʚ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʠʣʶʚʘʯʽʚ ʽʟ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʝʨʝʥʝʩʝʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʦʙʝʨʪʘʣʴʥʽ ʯʘʰʽ ʟ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʟʘʨʷʜʞʘʥʥʷʤ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʥʦʚʠʭ ʪʘ ʥʘʷʚʥʠʭ ʟʘʚʦʜʘʭ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, ʬʫʨʛʦʥʠ ʪʘ ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

¶ ɹʽʣʴʰʽ ʽʥʚʝʩʪʠʮʽʡʥʽ ʚʠʪʨʘʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʰʠʥʘʤʠ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ. 

¶ ʅʝʚʠʛʽʜʥʦ ʟ ʤʘʣʠʤʠ ʢʽʣʴʢʦʩʪʷʤʠ ʘʙʦ ʛʝʦʤʝʪʨʽʷʤʠ, ʱʦ ʜʫʞʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɿʥʠʞʝʥʥʷ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ʈʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʨʦʟʧʠʣʝʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʜʣʷ ʩʠʩʪʝʤ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʬʫʨʛʦʥʽʚ ʪʘ 

ʢʘʙʽʥ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ɺʦʥʠ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʥʘʥʝʩʝʥʥʽ ʧʦʢʨʠʪʪʷ ʥʘ ʽʥʰʽ ʤʝʪʘʣʝʚʽ ʪʘ ʧʣʘʩʪʤʘʩʦʚʽ ʧʦʚʝʨʭʥʽ. 

 



ɻʣʘʚʘ 2 

 

94 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 
a) ɼʞʝʨʝʣʦ: [ 169, VDI 2013 ] 

 
b) ɼʞʝʨʝʣʦ: Renault Douai, FR [ 169, VDI 2013 ] [ 181, COM 2017 ] 

ʈʠʩʫʥʦʢ 2.41: ʘ) ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʥʘʥʝʩʝʥʥʷ ʬʘʨʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʽʚ b) ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʥʘʥʝʩʝʥʥʷ 

ʛʝʨʤʝʪʠʢʘ ʟ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʽʚ 
 



ɻʣʘʚʘ 2 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 95 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 169, VDI 2013 ] [ 212, TWG 2018 ] 

 

 

2.4.4.3 ˢ͍͙͍͔ͭͦͣ͊ͭͦ͊ͤ͘ ͙͔ͪͦͨͤͤ͘͡Ύ ͍ͦͫͯ͟ ͒͡Ύ ͙ͨͦͪͦ͗ͤͤ 

 

ʆʧʠʩ 

ɺʽʩʢ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ ʧʦʨʦʞʥʠʥʠ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʧʠʣʝʥʥʷ ʟ ʢʦʥʪʨʦʣʝʤ ʩʧʦʞʠʚʘʥʥʷ ʚʦʩʢʫ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʈʽʜʢʠʡ ʤʘʪʝʨʽʘʣ ʨʦʟʧʠʣʶʻʪʴʩʷ (ʙʝʟʧʦʚʽʪʨʷʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ 100ï130 ʙʘʨʽʚ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜ ʥʠʞʯʠʤ 

ʪʠʩʢʦʤ) ʚ ʦʪʚʦʨʠ ʧʦʨʦʞʥʠʥʠ ʢʫʟʦʚʘ. ʅʘ ʢʦʞʥʫ ʧʦʨʦʞʥʠʥʫ ʻ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʦʪʚʽʨ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʦʧʝʣ (40ï50 ʪʘʢʠʭ 

ʦʪʚʦʨʽʚ ʫ ʢʫʟʦʚʽ). ʊʨʠʤʘʯʽ ʩʦʧʝʣ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʨʽʟʥʠʭ ʩʦʧʝʣ ʥʘ ʛʦʣʦʚʮʽ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʢʦʞʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʫʮʽʣʴʥʦʾ ʪʘ ʨʽʚʥʦʤʽʨʥʦʾ ʧʣʽʚʢʠ ʰʣʷʭʦʤ ʨʦʟʧʠʣʝʥʥʷ ʙʝʟ ʧʣʷʤ ʚʽʜ ʨʦʟʧʠʣʝʥʥʷ. ɺʽʜʪʚʦʨʶʚʘʥʝ ʜʦʟʫʚʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʦʙôʻʤʫ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ (çʨʦʟʧʠʣʝʥʥʷ ʟʘ ʯʘʩʦʤè). 

 

ʄʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʚʘ ʪʠʧʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʥʝʩʝʥʥʷ [ 169, VDI 2013 ]: 

¶ ʉʦʧʣʘ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʪʨʠʤʘʯʽ ʟ ʢʽʣʴʢʦʤʘ ʩʦʧʣʘʤʠ. ʊʨʠʤʘʯ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʜʦ ʦʪʚʦʨʽʚ, ʽ ʨʦʟʧʠʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʦʜʥʦʯʘʩʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʚʩʽʭ ʦʪʚʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʪʨʠʤʘʯʽʚ ʩʦʧʝʣ. 

¶ ʂʽʣʴʢʘ ʧʥʝʚʤʘʪʠʯʥʠʭ ʩʢʣʘʜʥʠʭ ʩʦʧʝʣ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʛʦʣʦʚʮʽ ʽʟ ʟʘʤʽʥʦʶ ʩʦʧʝʣ. ʈʦʙʦʪ ʚʠʪʷʛʫʻ ʥʝʦʙʭʽʜʥʫ ʛʦʣʽʚʢʫ 

ʩʦʧʣʘ, ʟʘʩʪʦʩʦʚʫʻ ʾʾ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ ʟʘʤʽʥʶʻ ʾʾ, ʷʢʱʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʦʪʨʽʙʝʥ ʽʥʰʠʡ ʪʠʧ 

ʩʦʧʣʘ. ʇʦʪʨʽʙʝʥ ʱʦʥʘʡʤʝʥʰʝ ʦʜʠʥ ʨʦʙʦʪ ʽʟ ʢʦʞʥʦʛʦ ʙʦʢʫ. 

 

ʈʦʟʧʠʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʫʪʚʦʨʝʥʥʷ ʧʣʽʚʢʠ 

ʡ ʩʫʰʽʥʥʷ ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʥʘʛʨʽʚʘʥʥʷ ʢʫʟʦʚʽʚ ʫ ʢʦʥʚʝʢʪʠʚʥʠʭ ʘʙʦ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʩʫʰʘʨʢʘʭ. 

 

ʋ ʥʦʚʦʤʫ ʧʨʦʮʝʩʽ ʤʘʪʝʨʽʘʣ ʨʦʟʧʠʣʶʻʪʴʩʷ ʜʫʞʝ ʜʨʽʙʥʠʤʠ ʯʘʩʪʢʘʤʠ (< 15 ʤʢʤ) ʟ ʧʦʤʽʨʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʷʢʽ ʟʘʧʦʚʥʶʶʪʴ 

ʦʙôʻʤ ʧʦʨʦʞʥʠʥʠ ʯʝʨʝʟ ʪʫʨʙʫʣʝʥʪʥʝ ʪʘ ʜʠʬʫʟʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ʄʝʥʰʝ ʩʧʦʞʠʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʫʯʥʠʤ ʥʘʥʝʩʝʥʥʷʤ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽʟ ʢʽʣʴʢʦʤʘ ʪʠʧʘʤʠ ʤʘʪʝʨʽʘʣʽʚ. 

 

ɺʧʣʠʚ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ʅʝʤʘʻ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʊʝʭʥʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʫʟʦʚʘ ʥʘʥʝʩʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʙʦʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ ʚʟ ʧʦʛʣʷʜʫ ʦʙʨʦʙʢʠ ʙʘʛʘʪʴʦʭ ʤʦʜʝʣʝʡ, ʭʦʯʘ ʪʨʠʤʘʯʽ ʩʦʧʝʣ ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ, ʷʢʱʦ 

ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʗʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 169, VDI 2013 ] [ACEA ʢʦʤʝʥʪʘʨ ˉ390 ʫ [ 212, TWG 2018 ]] 
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96 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

2.4.5 ˸ͤͣ͊͘͜͜͜ͼ͜Ύ ͙͍ͫͨͦ͗͊ͤͤΎ ͙͍͙͙ͫͪͦͤ 

 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ: 

¶ ʩʝʨʽʡʥʝ ʬʘʨʙʫʚʘʥʥʷ/ʛʨʫʧʫʚʘʥʥʷ ʢʦʣʴʦʨʽʚ, ʜʠʚ. ʈʦʟʜʽʣ 17.6.2.1; 

¶ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʩʢʨʝʙʢʦʤ, ʜʠʚ. ʈʦʟʜʽʣ 17.2.4.2; 

¶ ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʤʽʥʠ ʬʘʨʙʠ ʟ ʤʘʣʠʤʠ ʚʪʨʘʪʘʤʠ, ʜʠʚ. ʈʦʟʜʽʣ 2.4.5.1; 

¶ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʪʘ ʛʝʨʤʝʪʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʘ, ʜʠʚ. ʈʦʟʜʽʣʠ 2.2, 2.4.4.2 ʪʘ 17.2.5, ʘ ʪʘʢʦʞ ʽʥʰʽ ʤʝʪʦʜʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʯʠʥʥʠʢʘʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ. 

 

2.4.5.1 ˿͙͔͙ͫͭͣ ͒͡Ύ ͙ͣͤ͘͜ ͺ͙͊ͪ͋ ͘ ͙͙ͣ͊ͣ͡ ͍͙ͭͪ͊ͭ͊ͣ ͭ͊ ͍͙ͨͪͦ͒ͯ͟ 

 

ʆʧʠʩ 

ʌʘʨʙʘ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʟ ʮʝʥʪʨʫ ʧʦʜʘʥʥʷ ʬʘʨʙʠ ʚ ʢʘʤʝʨʠ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʩʪʘʣʝʚʠʤʠ ʢʽʣʴʮʝʚʠʤʠ ʣʽʥʽʷʤʠ, ʜʝ ʢʦʞʥʘ 

ʣʽʥʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʜʥʦʛʦ ʪʠʧʫ ʬʘʨʙʠ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʂʦʣʴʦʨʦʚʽ ʧʦʢʨʠʪʪʷ (ʧʝʨʝʚʘʞʥʦ ʙʘʟʦʚʽ ʧʦʢʨʠʪʪʷ) ʚʠʤʘʛʘʶʪʴ ʟʤʽʥʠ ʢʦʣʴʦʨʫ. ʂʦʣʴʦʨʦʚʽ ʙʣʦʢʠ ʯʘʩʪʦ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʤʝʥʰ 

ʥʽʞ ʜʚʘ ʘʚʪʦʤʦʙʽʣʽ ʚ ʩʝʨʝʜʥʴʦʤʫ. ʅʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʘʡʢʨʘʱʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʜʫʚʘʥʥʷ/ʧʨʦʤʠʚʘʥʥʷ ʯʘʰ ʽ 

ʨʦʟʧʠʣʶʚʘʯʽʚ ʨʦʙʠʪʴ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʢʠʜʠ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙ ʥʘ ʦʩʥʦʚʽ ʨʦʟʯʠʥʥʠʢʽʚ. ʋ ʚʠʧʘʜʢʫ ʧʦʢʨʠʪʪʽʚ ʥʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʨʽʜʠʥʠ ʜʣʷ ʧʨʦʜʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴ 90% ʚʦʜʠ [ 38, TWG 2004 ]. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʘʨʪʨʠʜʞʽʚ ʽʟ ʬʘʨʙʦʶ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʚʘʥʥʷ ʽ, ʦʪʞʝ, ʤʦʞʝ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ 

ʪʘ ʚʽʜʭʦʜʽʚ. 

 

ʋ ʮʝʭʘʭ ʬʘʨʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʬʘʨʙʘ ʟʘʟʚʠʯʘʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʮʝʥʪʨʽ ʧʦʩʪʘʯʘʥʥʷ ʬʘʨʙʠ 

ʡ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʢʘʤʝʨʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʩʪʘʣʝʚʠʤʠ ʢʽʣʴʮʝʚʠʤʠ ʣʽʥʽʷʤʠ, ʜʝ ʢʦʞʥʘ ʣʽʥʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʦʜʥʦʛʦ ʪʠʧʫ ʬʘʨʙʠ ʪʘ ʢʦʣʴʦʨʫ (ʜʠʚ. ʈʠʩʫʥʦʢ 2.42). ʄʘʣʦʚʞʠʚʘʥʽ ʬʘʨʙʠ ʜʫʞʝ ʯʘʩʪʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʟ ʥʝʚʝʣʠʢʠʭ ʩʠʩʪʝʤ 

ʨʦʟʧʦʜʽʣʫ ʬʘʨʙ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʷʜ ʽʟ ʢʘʤʝʨʦʶ. ɼʣʷ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ˇʨʫʥʪʦʚʢʠ (ʷʢʱʦ ʫ ʬʘʨʙʫʚʘʣʴʥʦʤʫ ʮʝʭʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʢʦʣʴʦʨʫ ˇʨʫʥʪʦʚʢʠ) ʮʽ ʢʽʣʴʮʝʚʽ ʣʽʥʽʾ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʧʨʠʩʪʨʦʾʚ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʜʣʷ 

ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʫʩʪʘʥʦʚʢʠ ʥʘʥʝʩʝʥʥʷ (ʨʦʙʦʪ ʟ ʦʜʥʠʤ ʨʦʟʧʠʣʶʚʘʯʝʤ ʘʙʦ ʬʘʨʙʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʟ ʜʝʢʽʣʴʢʦʤʘ 

ʨʦʟʧʠʣʶʚʘʯʘʤʠ). ʇʨʠʩʪʨʽʡ ʜʣʷ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʤʽʞ ʧʦʚôʷʟʘʥʠʤʠ ʪʨʫʙʘʤʠ ʟ ʬʘʨʙʦʶ, ʽ ʚʠʙʨʘʥʠʡ ʢʦʣʽʨ 

ʧʨʷʤʫʻ ʜʦ ʬʘʨʙʦʨʦʟʧʠʣʶʚʘʯʘ ʘʙʦ ʯʘʰʽ. ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʦʢʨʝʤʽ ʢʘʨʪʨʠʜʞʽ ʟ ʬʘʨʙʦʶ ʟʘʧʦʚʥʶʶʪʴʩʷ ʬʘʨʙʦʶ (0,5ï1,0 ʣ) 

ʥʘ ʩʪʘʥʮʽʾ ʩʪʠʢʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʢʨʽʧʣʷʶʪʴʩʷ ʜʦ ʨʦʙʦʪʘ-ʘʧʣʽʢʘʪʦʨʘ ʥʘ ʚʠʤʦʛʫ. ʎʝʡ ʤʝʪʦʜ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜʢʫ ʨʫʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʽʥʰʠʭ ʩʠʩʪʝʤ. 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 97 

 

 
ɼʞʝʨʝʣʦ: [ 142, ACEA 2016 ]  

ʈʠʩʫʥʦʢ 2.42: ʉʭʝʤʘ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ʬʘʨʙʠ ʟ ʢʽʣʴʮʝʚʠʤʠ ʣʽʥʽʷʤʠ 
 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ʉʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ, ʚʠʤʦʛ ʜʦ ʧʨʦʜʫʚʘʥʥʷ ʪʘ ʚʠʢʠʜʽʚ ʃʆʉ. 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʨʦʟʧʠʣʝʥʥʷ ʟ ʚʥʫʪʨʽʰʥʽʤ ʟʘʨʷʜʞʘʥʥʷʤ, ʩʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ʬʘʨʙʠ ʟ ʬʘʨʙʘʤʠ ʥʘ 

ʚʦʜʥʽʡ ʦʩʥʦʚʽ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʝʣʝʢʪʨʠʯʥʦʾ ʨʦʟʚôʷʟʢʠ. 

 

ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ɿʘʛʘʣʴʥʦʟʘʩʪʦʩʦʚʥʘ. 

 

ʉʪʠʤʫʣ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɽʢʦʥʦʤʽʷ ʩʧʦʞʠʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 142, ACEA 2016 ] [ACEA ʢʦʤʝʥʪʘʨ ˉ507 ʫ [ 212, TWG 2018 ]] 

 

 

2.4.5.2 ˤ͍͔͒ͤͦͤͤ͜͡Ύ ͍͙͙͙ͦͪͫͭ͊ͤ͟ͻ ͪͦ͘;͙͙͍ͤͤ͟͜ 

ʆʧʠʩ 

ɼʠʚ. ʈʦʟʜʽʣ 17.12.3. ɿʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʜʘʥʥʷ ʬʘʨʙʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʦʜʫʚʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. ɺʽʜʥʦʚʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʦʯʠʱʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʥʘʥʝʩʝʥʥʷ ʚ ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ. 

 

ɼʦʩʷʛʥʫʪʽ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ 

ʗʢ ʧʨʘʚʠʣʦ, 80-90% ʦʯʠʩʥʠʭ ʽ ʧʨʦʜʫʚʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʚʽʜʥʦʚʠʪʠ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʥʘ ʦʙôʻʢʪʽ, ʪʘʢ ʽ 

ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. 

 

ʂʽʣʴʮʝʚʽ ʣʽʥʽʾ ʃʽʥʽʷ ʞʠʚʣʝʥʥʷ ʨʦʟʧʠʣʶʚʘʯʘ 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʟʤʽʥʠ 
ʢʦʣʴʦʨʫ 

ɿʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʜʘʥʥʷ ʬʘʨʙʠ 

ʈʦʟʧʠʣʶʚʘʯ 



ɻʣʘʚʘ 2 

 

98 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

ɽʢʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʋ ʧʨʦʮʝʩʽ ʦʯʠʱʝʥʥʷ ʚ ʦʯʠʱʫʚʘʣʴʥʦʤʫ ʟʘʩʦʙʽ ʪʘʢʦʞ ʤʽʩʪʷʪʴʩʷ ʟʘʣʠʰʢʠ ʬʘʨʙʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʩʤʽʯʝʥʥʷ ʪʨʫʙ ʽ 

ʻʤʥʦʩʪʝʡ ʯʝʨʝʟ ʟʘʪʚʝʨʜʽʥʥʷ ʩʘʤʦʾ ʬʘʨʙʠ. ʊʦʤʫ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʙʝʟʧʝʨʝʨʚʥʝ ʧʨʦʤʠʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʯʠʱʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

 

ɽʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʠʧʦʚʦʾ ʩʠʩʪʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʢʦʰʪʫʻ 0,4 ʤʽʣʴʡʦʥʘ ʻʚʨʦ ʥʘ ʢʘʤʝʨʫ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ 

ʨʦʟʧʠʣʝʥʥʷʤ (ʜʘʥʽ ʟʘ 2006 ʨ.), ʘʣʝ ʚʠʪʨʘʪʠ ʪʘʢʦʞ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʦ ʚ ʩʠʩʪʝʤʽ. 

 

ʇʦʪʝʥʮʽʡʥʫ ʝʢʦʥʦʤʽʶ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʽʜʭʦʜʽʚ. ʅʘ ʚʝʣʠʢʠʭ ʟʘʚʦʜʘʭ ʝʢʦʥʦʤʽʷ ʙʫʜʝ ʤʘʡʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʽʥʚʝʩʪʠʮʽʾ. 

 

ʇʨʠʢʣʘʜʠ ʟʘʚʦʜʽʚ 

Ford, ɭʚʨʦʧʘ. 

 

ɼʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ 

[ 1, INTERGRAF and EGF 1999 ] [ 5, DFIU et al. 2002 ] [ 26, CITEPA 2003 ] 

[ 38, TWG 2004 ] [ 142, ACEA 2016 ] [ 212, TWG 2018 ] 

 

 

2.4.6 ͔́ͻ͎ͤͦͦ͜͡͝ ͫͯ΄ͤͤ͜Ύ 

 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ: 

¶ ʩʫʰʽʥʥʷ ʮʠʨʢʫʣʶʚʘʣʴʥʠʤ ʧʦʚʽʪʨʷʤ ʟ ʦʩʫʰʝʥʠʤ ʧʦʚʽʪʨʷʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ; 

¶ ʟʘʪʚʝʨʜʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʜʠʚ. ʈʦʟʜʽʣ 17.8.5.1. 

 

 

2.4.7 ˤ͙͔͒͊ͤͤ͡Ύ ͭ͊ ͦ;͙΅͔ͤͤΎ ͍͒͜ͻ͙͒ͤ͜ͻ ͎͍͊͘͜ 

 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ: 

¶ ʢʘʤʝʨʘ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʽʟ ʤʦʢʨʠʤ ʚʽʜʜʽʣʝʥʥʷʤ (ʦʤʠʚʘʥʘ ʽʤʧʫʣʴʩʥʘ ʧʘʥʝʣʴ), ʜʠʚ. ʈʦʟʜʽʣ 17.10.4.1; 

¶ ʘʜʩʦʨʙʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʨʽʜʠʥʠ (ʤʦʢʨʝ ʩʢʨʫʙʝʨʥʝ ʦʯʠʱʝʥʥʷ), ʜʠʚ. ʈʦʟʜʽʣʠ 17.10.4.2 ʪʘ 17.10.6.3; 

¶ ʩʫʭʝ ʚʽʜʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʥʝʩʝʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʜʠʚ. ʈʦʟʜʽʣ 

17.10.4.3; 

¶ ʩʫʭʝ ʚʽʜʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʽʚ, ʜʠʚ. ʈʦʟʜʽʣ 17.10.4.4; 

¶ ʝʣʝʢʪʨʦʬʽʣʴʪʨ, ʜʠʚ. ʈʦʟʜʽʣ 17.10.4.5; 

¶ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʃʆʉ ʧʝʨʝʜ ʦʙʨʦʙʢʦʶ, ʜʠʚ. ʈʦʟʜʽʣ 17.10.3; 

¶ ʘʜʩʦʨʙʮʽʷ: ʘʜʩʦʨʙʮʽʷ ʚ ʥʝʨʫʭʦʤʦʤʫ ʰʘʨʽ, ʘʜʩʦʨʙʮʽʷ ʚ ʧʩʝʚʜʦʟʨʽʜʞʝʥʦʤʫ ʰʘʨʽ ʪʘ ʘʜʩʦʨʙʮʽʷ ʚ ʨʦʪʦʨʽ, ʜʠʚ. ʈʦʟʜʽʣ 

17.10.6.2; 

¶ ʦʢʠʩʥʝʥʥʷ: ʨʝʢʫʧʝʨʘʪʠʚʥʝ, ʢʘʪʘʣʽʪʠʯʥʝ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʝ ʦʢʠʩʥʝʥʥʷ, ʜʠʚ. ʈʦʟʜʽʣ 17.10.5. 

 

 

2.4.7.1 ˾͔ͼ͙ͪͯ͟͡Ύͼ͜Ύ ͍ͨͦͭͪ͜Ύ ͙͊͋ͤ͟͜ ͍ ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͍͔͒͒ͤͤ͜͜͡Ύͣ ͙ͤ͊͒͡΄ͯ͟ ͙͔ͪͦͨͤͤ͘͡Ύ 

 

ʋ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, ʬʫʨʛʦʥʠ ʡ ʢʘʙʽʥʠ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʚʽʪʨʷ ʚ 

ʢʘʙʽʥʽ ʨʝʮʠʨʢʫʣʶʻʪʴʩʷ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ, ʽʟ ʩʫʭʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ 

ʜʣʷ ʥʦʚʠʭ ʘʙʦ ʧʦʚʥʽʩʪʶ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʬʘʨʙʫʚʘʣʴʥʠʭ ʮʝʭʽʚ ʘʙʦ, ʨʽʜʰʝ, ʟ ʤʦʢʨʠʤ ʦʯʠʱʝʥʥʷʤ ʜʣʷ ʥʘʷʚʥʠʭ ʟʘʚʦʜʽʚ. ɼʠʚ. 

ʪʘʢʦʞ ʈʦʟʜʽʣ 17.10.3.2. 
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ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 99 

 

2.4.7.2 ˭͙͊ͪͭ͟͜ ͙ͦͤ͘ ͔͔ͤ͊ͤͫͤͤΎ 

 

ʆʧʠʩ 

ʇʦʢʨʠʪʪʷ ʟ ʨʦʟʯʠʥʥʠʢʘʤʠ ʥʘʥʦʩʷʪʴʩʷ ʚ ʟʘʢʨʠʪʠʭ ʟʦʥʘʭ ʥʘʥʝʩʝʥʥʷ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʚʣʦʚʣʶʚʘʥʥʷ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ. 

 

ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ 

ʊʫʥʝʣʴʥʘ ʬʘʨʙʫʚʘʣʴʥʘ ʢʘʤʝʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʩʝʢʮʽʡ: 

¶ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʘ ʢʘʤʝʨʘ; 

¶ ʨʦʟʧʠʣʶʚʘʣʴʥʘ ʢʘʙʽʥʘ ʜʦ ʨʽʚʥʷ ʨʝʰʽʪʢʠ; 

¶ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ. 

 

ʉʠʩʪʝʤʘ ʚʽʜʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ ʨʝʰʽʪʢʦʶ ʢʘʙʽʥʠ. 

 

ʋ ʧʨʦʭʽʜʥʽʡ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʽʡ ʢʘʤʝʨʽ ʢʦʥʜʠʮʽʦʥʦʚʘʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʩʠʩʪʝʤ ʥʘʛʨʽʚʘʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

ʧʦʚʽʪʨʷ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ ʚʩʽʡ ʟʦʥʽ. ʉʠʩʪʝʤʘ ʤʘʻ ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ: 

¶ ʨʦʟʧʦʜʽʣʴʥʠʡ ʧʦʚʽʪʨʦʧʨʦʚʽʜ; 

¶ ʬʽʣʴʪʨʫʚʘʣʴʥʘ ʢʘʤʝʨʘ. 

 

ɿ ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʧʦʚʽʪʨʦʧʨʦʚʦʜʫ ʧʨʠʧʣʠʚʥʝ ʧʦʚʽʪʨʷ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʝʨʬʦʨʦʚʘʥʽ ʧʣʘʩʪʠʥʠ ʫ ʬʽʣʴʪʨʫʚʘʣʴʥʫ ʢʘʤʝʨʫ, ʷʢʘ 

ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʟʦʥʠ ʢʘʙʽʥʠ ʢʨʠʰʢʦʶ ʬʽʣʴʪʨʘ. ʉʪʝʣʴʦʚʽ ʬʽʣʴʪʨʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʢʨʠʰʮʽ ʬʽʣʴʪʨʘ, ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʚʽʪʨʷ ʚ ʮʽʡ ʟʦʥʽ. ʂʨʽʤ ʪʦʛʦ, ʧʦʚʽʪʨʷ ʱʝ ʨʘʟ çʨʝʪʝʣʴʥʦ ʬʽʣʴʪʨʫʻʪʴʩʷè 

ʯʝʨʝʟ ʧʣʘʩʢʽ ʬʽʣʴʪʨʠ ʧʝʨʝʜ ʧʦʪʨʘʧʣʷʥʥʷʤ ʫ ʢʘʙʽʥʫ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʧʦʧʘʜʘʥʥʶ ʧʠʣʫ ʪʘ ʚʦʣʦʢʥʠʩʪʠʭ ʯʘʩʪʦʢ ʫ ʜʠʭʘʣʴʥʽ 

ʰʣʷʭʠ. 

 

ʂʘʙʽʥʘ ʨʦʟʧʠʣʝʥʥʷ 

ʂʘʙʽʥʘ ʨʦʟʧʠʣʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʘʤʦʥʝʩʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʘʨʢʘʩʘ ʟ ʦʙʰʠʚʢʦʶ. ɺʥʫʪʨʽʰʥʽ ʙʽʯʥʽ ʩʪʽʥʠ ʦʙʣʘʜʥʘʥʽ ʚʽʢʥʘʤʠ ʚ 

ʟʦʥʠ ʢʦʥʪʨʦʣʶ ʪʘ ʩʣʫʞʘʪʴ ʥʘʚʽʪʴ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʢʣʘʜʝʥʥʷʤ ʬʘʨʙʠ ʧʽʩʣʷ ʦʩʽʜʘʥʥʷ ʪʘ ʚ ʟʘʩʪʽʡʥʠʭ ʟʦʥʘʭ. ɼʦʩʪʫʧ ʽʟ ʟʦʥ 

ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʟʜʦʚʞ ʜʦʚʛʦʾ ʩʪʦʨʦʥʠ, ʤʦʞʣʠʚʠʡ ʯʝʨʝʟ ʜʚʝʨʽ ʽʟ ʟʘʭʠʩʥʠʤʠ ʟʘʤʢʘʤʠ. ɼʦ ʟʦʥ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʥʘ 

ʧʦʪʨʘʧʠʪʠ ʪʽʣʴʢʠ ʯʝʨʝʟ ʰʣʶʟʠ. 

ʂʫʟʦʚʠ ʘʚʪʦʤʦʙʽʣʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʣʴʥʽ ʧʦʣʦʟʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʥʘ ʨʽʟʥʽ ʩʪʘʥʮʽʾ 

ʬʘʨʙʫʚʘʥʥʷ. ɺʦʥʠ ʦʯʠʱʫʶʪʴʩʷ ʚʽʜ ʧʠʣʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦ ʟʦʥ ʬʘʨʙʫʚʘʥʥʷ. ʋ 

ʬʘʨʙʫʚʘʣʴʥʽʡ ʢʘʤʝʨʽ ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚʽʜ 10 ʜʦ 20 ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʢʫʟʦʚʠ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʩʫʰʘʨʢʫ. 

 

ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ 

ʂʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʥʪʠʣʷʪʦʨʽʚ ʽʟ ʥʘʛʨʽʚʘʯʘʤʠ (ʧʨʷʤʝ ʘʙʦ 

ʥʝʧʨʷʤʝ ʥʘʛʨʽʚʘʥʥʷ), ʦʭʦʣʦʜʞʫʚʘʯʘʤʠ, ʟʚʦʣʦʞʫʚʘʯʘʤʠ, ʬʽʣʴʪʨʘʤʠ ʪʘ ʣʦʧʘʪʷʤʠ. ʇʦʚʽʪʨʷ ʧʦʜʘʻʪʴʩʷ ʜʦ ʢʘʙʽʥʠ ʯʝʨʝʟ 

ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʫ ʢʘʤʝʨʫ ʯʝʨʝʟ ʚʩʶ ʧʣʦʱʫ ʢʘʙʽʥʠ. ɺʽʜʧʨʘʮʴʦʚʘʥʝ ʧʦʚʽʪʨʷ ʚʠʜʘʣʷʻʪʴʩʷ ʽʟ ʢʘʙʽʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʧʘʪʝʡ 

ʚʝʥʪʠʣʷʪʦʨʘ. ʂʘʙʽʥʠ ʧʨʘʮʶʶʪʴ ʽʟ ʥʠʟʴʢʠʤ ʚʘʢʫʫʤʦʤ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʚʠʪʦʢʫ ʨʦʟʯʠʥʥʠʢʽʚ. ʆʩʘʜʞʝʥʥʷ ʥʘʜʣʠʰʢʫ 

ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʩʠʩʪʝʤ. ʋ ʚʠʧʘʜʢʫ ʤʦʢʨʦʛʦ ʧʨʦʤʠʚʘʥʥʷ ʚʦʣʦʛʽʩʪʴ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʙʽʣʴʰ ʥʽʞ 90%. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʨʢʫʣʶʚʘʣʴʥʦʛʦ ʧʦʚʽʪʨʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʚʝʣʠʢʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ 

ʦʩʫʰʝʥʥʷ. 

 

ʋ ʚʠʧʘʜʢʫ ʩʫʭʦʛʦ ʦʩʘʜʞʝʥʥʷ ʣʘʢʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʙʦʪʘ ʟ ʨʝʮʠʨʢʫʣʷʮʽʡʥʠʤ ʧʦʚʽʪʨʷʤ, ʦʩʢʽʣʴʢʠ ʧʘʨʘʤʝʪʨʠ 

ʧʦʚʽʪʨʷ, ʟʦʢʨʝʤʘ ʚʦʣʦʛʽʩʪʴ, ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʶʪʴʩʷ. 

 

ʈʝʛʝʥʝʨʘʮʽʷ ʪʝʧʣʘ ʤʦʞʣʠʚʘ ʪʘ ʝʬʝʢʪʠʚʥʘ ʧʽ ʯʘʩ ʚʦʣʦʛʦʛʦ ʧʨʦʤʠʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʪʦʚʠʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʽʚ. ʋ ʨʘʟʽ 

ʩʫʭʦʛʦ ʦʩʘʜʞʝʥʥʷ ʟ ʨʝʮʠʨʢʫʣʷʮʽʡʥʠʤ ʧʦʚʽʪʨʷʤ ʨʦʟʯʠʥʥʠʢʠ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ. ɰʭ ʯʘʩʪʦ ʦʙʨʦʙʣʷʶʪʴ ʫ ʩʠʩʪʝʤʽ ʪʝʨʤʽʯʥʦʛʦ 

ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʽʟ ʨʝʛʝʥʝʨʘʮʽʻʶ ʪʝʧʣʘ. 

 

ʈʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʧʨʷʤʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʨʝʛʝʥʝʨʘʮʽʾ ʝʥʝʨʛʽʾ ʧʦʢʘʟʘʥʽ ʥʘ ʈʠʩʫʥʢʫ 2.43 ʪʘ ʈʠʩʫʥʢʫ 2.44. 

 



ɻʣʘʚʘ 2 

 

100 ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʠʩʪ ʜʝʨʝʚʠʥʠ 

 

 

1 ʊʝʧʣʦʦʙʤʽʥʥʠʢ ʧʦʚʽʪʨʷ ʥʘ ʚʭʦʜʽ/ʚʠʭʦʜʽ. 

2 ʂʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʚʭʽʜʥʦʛʦ ʧʦʚʽʪʨʷ. 

3 ʇʦʚʽʪʨʦʨʦʟʧʦʜʽʣʴʥʘ ʢʘʤʝʨʘ ʪʘ ʨʦʟʧʦʜʽʣ ʚʭʽʜʥʦʛʦ ʧʦʚʽʪʨʷ. 

4 ɿʦʥʘ ʥʘʥʝʩʝʥʥʷ ʟ ʨʦʙʦʪʘʤʠ ʪʘ ʩʠʩʪʝʤʦʶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʫʟʦʚʘ. 

5 ɿʘʣ ʫʧʨʘʚʣʽʥʥʷ. 

6 ɺʽʜʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ ʨʦʟʧʠʣʝʥʥʷ ʬʘʨʙʠ (ʧʨʠʢʣʘʜ: ʩʢʨʫʙʝʨ ɺʝʥʪʫʨʽ ʟ ʧʝʨʝʭʨʝʩʥʠʤ ʧʦʪʦʢʦʤ). 

7 ʈʝʟʝʨʚʫʘʨ ʜʣʷ ʩʠʩʪʝʤʠ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜʠ ʩʢʨʫʙʝʨʘ. 

8 ɺʠʪʷʞʥʠʡ ʚʝʥʪʠʣʷʪʦʨ. 

 

ɼʞʝʨʝʣʦ: [ 183, ACEA 2017 ] 

ʈʠʩʫʥʦʢ 2.43: ʉʪʨʫʢʪʫʨʘ ʪʘ ʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʽ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ 
 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































