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ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʤʘʛʠʩʪʝʨʩʢʠʦʚ ʪʨʫʜ. 
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ʧʨʝʪʩʪʘʚʫʚʘ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ, ʙʠʜʝʿ˃ʠ ʧʨʠʜʦʥʝʩʫʚʘ ʟʘ ʟʥʘʯʠʪʝʣʥʦ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʝʝˁʝ ʥʘ ʣʫʺʝʪʦ. ʉʧʦʨʝʜ ʥʝʛʘʪʠʚʥʦʪʦ 

ʚʣʠʿʘʥʠʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʙʫʯʘʚʘʪʘ ʩʝ ʥʘʦʺʘ ʚʦ ʩʘʤʠʦʪ ʚʨʚ, ʟʘʝʜʥʦ ʩʦ 

ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ ʠ ʚʦʜʘʪʘ. ʆʩʚʝʥ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʦʢʦʣʠʥʘʪʘ, ʟʥʘʯʘʿʥʦ 

ʝ ʜʘ ʩʝ ʧʦʪʝʥʮʠʨʘ ʜʝʢʘ ʙʫʯʘʚʘʪʘ ʠʤʘ ʰʪʝʪʥʦ ʚʣʠʿʘʥʠʝ  ʠ ʚʨʟ ʚʦʟʘʯʦʪ ʠ 

ʧʘʪʥʠʮʠʪʝ ʚʦ ʚʦʟʠʣʦʪʦ. ɺʦ ʪʨʫʜʦʪ ʩʝ ʘʥʘʣʠʟʠʨʘ ʠ ʧʦʩʝʙʝʥ ʘʢʮʝʥʪ ʩʝ ʩʪʘʚʘ ʚʨʟ 

ʙʫʯʘʚʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʤʦʪʦʨʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ, ʪ.ʥ. Ăʩʦʦʙʨʘ˃ʘʿʥʘ ʠʣʠ 

ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘñ, ʢʦʿʘ ʝ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʚʨʰʠʥʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʚʦʟʥʠʪʝ ʧʦʚʨʰʠʥʠ. 
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Title: 

 

ĂPROTECTION FROM THE ROAD NOISE IN SUBURBAN AND URBAN CITY 
AREAS IN THE REPUBLIC OF MACEDONIAñ 

 

 

Abstract:  

 

The noise has great influence on the environment and represents a serious 
problem, because it contributes for significant reduction of the life quality of the 
people. In the order of the influences on the environment the noise is on the very top, 
together with the pollution of the air and the water. Itôs very important to point out that 
the noise has bad influence not only on the environment, but also on the driver and 
the passengers in the car. Special accent in the paper is put on the noise caused 
from the motor traffic ï so called Ătraffic noiseñ, which is dependent from the surface 
characteristics of the pavement surfaces.    
 

 

 

Key Words:  

noise, pavement surface, tires, measures for noise protection, acoustic barrier. 
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1 ɺʆɺɽɼ 

 ɺʦ ʤʠʥʘʪʦʪʦ ʘʢʫʩʪʠʯʥʦʪʦ ʟʘʛʘʜʫʚʘˁʝ  ʙʠʣʦ ʟʘʥʝʤʘʨʝʥʦ, ʙʠʜʝʿ˃ʠ ʩʝ 

ʩʤʝʪʘʣʦ ʟʘ ʚʦʟʥʝʤʠʨʫʚʘˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʣʦʢʘʣʝʥ ʢʘʨʘʢʪʝʨ, ʘ ʥʝ 

ʢʘʢʦ ʘʤʙʠʝʥʪʘʣʝʥ ʧʨʦʙʣʝʤ. ɼʝʥʝʩ, ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ 

ʙʫʯʘʚʘʪʘ ʩʝ ʩʤʝʪʘ ʟʘ ʝʜʥʘ ʦʜ ʧʨʠʯʠʥʠʪʝ ʟʘ ʚʣʦʰʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʞʠʚʦʪʦʪ. 

 ɿʘʛʘʜʫʚʘˁʝʪʦ ʦʜ ʙʫʯʘʚʘʪʘ ʛʣʘʚʥʦ ʩʝ ʜʦʣʞʠ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ, ʛʨʘʜʝʞʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʠʥʜʫʩʪʨʠʩʢʦ ʧʨʦʠʟʚʦʜʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʘʢʪʠʚʥʦʩʪʠ ʦʜ ʿʘʚʥʠʦʪ 

ʞʠʚʦʪ ʢʦʠ  ʜʠʨʝʢʪʥʦ ʚʣʠʿʘʘʪ ʥʘ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ ʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʝʝˁʝʪʦ 

ʥʘ  ʥʘʿʤʘʣʢʫ 30% ʦʜ ʝʚʨʦʧʩʢʘʪʘ ʧʦʧʫʣʘʮʠʿʘ. 

 ʉʪʫʜʠʠʪʝ ʟʘ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʧʦʚʨʟʘʥʘ ʩʦ ʟʘʛʘʜʫʚʘˁʝʪʦ ʦʜ ʙʫʯʘʚʘʪʘ ʩʝ 

ʨʘʟʚʠʚʘʘʪ ʚʦ ʧʦʥʦʚʦ ʚʨʝʤʝ,  ʥʘ ʝʚʨʦʧʩʢʦ ʥʠʚʦ ʧʨʦʙʣʝʤʦʪ ʩʦ ʟʘʛʘʜʫʚʘˁʝ ʦʜ 

ʙʫʯʘʚʘʪʘ ʩʝ ʩʤʝʪʘ ʢʘʢʦ ʧʨʦʙʣʝʤ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʫʨʛʝʥʪʝʥ ʢʘʨʘʢʪʝʨ.  

 ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʦʜ 1993 ʛʦʜʠʥʘ ʩʦ ʧʝʪʪʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ  

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʿʘ ʫʪʚʨʜʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʠʥʪʝʨʚʝʥʮʠʿʘ ʥʘ ʦʜʨʝʜʝʥʠ ʠʟʚʦʨʠ 

ʥʘ ʙʫʯʘʚʘ. 

 ʉʦ ʩʣʝʜʥʘʪʘ ʰʝʩʪʘ ʘʢʮʠʦʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

(2001-2010), ʝʚʨʦʧʩʢʘʪʘ ʢʦʤʠʩʠʿʘ ʩʝ ʘʥʛʘʞʠʨʘ ʟʘ ʫʩʚʦʿʫʚʘˁʝ ʠ ʩʧʨʦʚʝʜʫʚʘˁʝ 

ʧʨʦʧʠʩʠ ʟʘ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʙʫʯʘʚʘ ʬʦʢʫʩʠʨʘʥʠ ʦʢʦʣʫ ʜʚʘ 

ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʘ: 

1. ʆʙʚʨʩʢʘ ʟʘ ʬʦʨʤʠʨʘˁʝ ʢʘʨʪʠ ʥʘ ʙʫʯʘʚʘ ʠ ʧʦʩʪʘʚʫʚʘˁʝ  ʦʩʥʦʚʠ  ʟʘ 

ʦʜʣʫʢʠʪʝ ʥʘ ʧʣʘʥʠʨʘˁʝ ʦʜ ʟʘʛʘʜʫʚʘˁʝʪʦ ʦʜ ʙʫʯʘʚʘʪʘ ʥʘ ʣʦʢʘʣʥʦ ʥʠʚʦ 

2. ʈʝʚʠʟʠʿʘ ʠ ʠʟʙʦʨ ʥʘ ʥʦʚʠ ʣʠʤʠʪʠ ʥʘ ʙʫʯʘʚʘʪʘ ʟʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʠ ʥʘ 

ʚʦʟʠʣʘ, ʤʘʰʠʥʠ ʠ ʜʨʫʛʠ ʚʠʜʦʚʠ  ʧʨʦʠʟʚʦʜʠ ʢʦʠ ʚʣʠʿʘʘʪ ʥʘ ʟʘʛʘʜʫʚʘˁʝ 

ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

 ʇʣʘʥʦʚʠʪʝ ʥʘ ʘʢʮʠʦʥʘʪʘ ʧʨʦʛʨʘʤʘʪʘ  ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʦʜ ʙʫʯʘʚʘʪʘ ʬʠʢʩʠʨʘʥʠ ʟʘ  ʧʝʨʠʦʜʦʪ 2010-2020 ʛʦʜʠʥʘ ʩʝ ʟʘ ʨʝʜʫʮʠʨʘˁʝ ʦʜ 10 

ʜʦ 20%  ʥʘ ʙʨʦʿʦʪ ʥʘ ʣʫʺʝ ʢʦʠ ʩʠʩʪʝʤʘʪʩʢʠ ʩʝ  ʠʟʣʦʞʝʥʠ ʥʘ ʚʠʩʦʢʠ ʥʠʚʦʘ ʦʜ 

ʘʢʫʩʪʠʯʥʦ ʟʘʛʘʜʫʚʘˁʝ, ʟʘ ʨʘʟʣʠʢʘ  ʦʜ  ʧʨʦʮʝʥʢʠʪʝ ʚʨʰʝʥʠ ʟʘ 2000 ʛʦʜʠʥʘ.  
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2 ʇʨʝʛʣʝʜ ʥʘ ʣʠʪʝʨʘʪʫʨʘ 

2.1 ʐʪʦ ʝ ʟʚʫʢ? 

 ɿʚʫʢ (lat. Sonum) ʝ ʚʠʜ ʥʘ ʝʥʝʨʛʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ  ʦʜ ʚʠʙʨʘʮʠʠ ʥʘ ʪʝʣʦ 

ʢoe ʦʩʮʠʣʠʨʘ. ʆʚʠʝ ʚʠʙʨʘʮʠʠ ʢʦʠ ʩʝ ʧʨʝʥʝʩʫʚʘʘʪ ʥʠʟ ʚʦʟʜʫʭ ʠʣʠ ʚʦ ʜʨʫʛʘ 

ʝʣʘʩʪʠʯʥʘ ʩʨʝʜʠʥʘ ʜʦʩʪʠʛʥʫʚʘʘʪ ʜʦ ʘʫʜʠʪʠʚʥʠʦʪ ʩʠʩʪʝʤ ʥʘ ʥʘʰʠʦʪ ʦʨʛʘʥ ʟʘ 

ʩʣʫʭ, ʢʘʜʝ ʰʪʦ ʧʨʝʢʫ ʩʣʦʞʝʥ ʚʥʘʪʨʝʰʝʥ ʤʝʭʘʥʠʟʘʤ ʩʝ ʩʦʟʜʘʚʘ ʘʫʜʠʪʠʚʥʦ 

ʯʫʚʩʪʚʦ ʢʦʝ ʝ ʚʦ ʢʦʦʨʝʣʘʮʠʿʘ ʩʦ ʧʨʠʨʦʜʘʪʘ ʥʘ ʚʠʙʨʘʮʠʠ. 

 ʆʩʮʠʣʘʮʠʠʪʝ ʩʝ ʧʦʤʝʩʪʫʚʘˁʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ ʦʢʦʣʫ ʧʦʟʠʮʠʿʘʪʘ ʥʘ 

ʤʠʨʫʚʘˁʝ ʚʦ ʧʨʘʚʝʮ ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʙʨʘʥʦʪ, ʢʘʜʝ ʰʪʦ ʧʦʤʝʩʪʫʚʘˁʘʪʘ ʩʝ  

ʨʝʟʫʣʪʘʪ ʥʘ ʚʠʙʨʘʪʦʨʥʠʪʝ ʜʚʠʞʝˁʘ ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ ʜʝʪʝʨʤʠʥʠʨʘʥ ʦʙʿʝʢʪ 

ʠʣʠ ʥʘʨʝʯʝʥ ʠʟʚʦʨ ʥʘ ʟʚʫʢ. ɼʚʠʞʝˁʘʪʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ ʩʝ ʧʨʝʥʝʩʫʚʘʘʪ ʥʘ 

ʩʦʩʝʜʥʠʪʝ ʯʝʩʪʠʯʢʠ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʤʝʭʘʥʠʯʢʠʪʝ ʩʚʦʿʩʪʚʘ ʥʘ ʤʝʜʠʫʤʦʪ. 

ʉʘʤʠʪʝ ʯʝʩʪʠʯʢʠ ʧʦʯʥʫʚʘʘʪ ʜʘ ʦʩʮʠʣʠʨʘʘʪ ʧʨʝʥʝʩʫʚʘʿʢʠ ʛʦ ʜʚʠʞʝˁʝʪʦ ʥʘ 

ʜʨʫʛʠʪʝ ʩʦʩʝʜʥʠ, ʢʦʠ ʧʘʢ ʟʘ ʚʦʟʚʨʘʪ ʛʠ ʧʨʝʥʝʩʫʚʘʘʪ ʧʦʥʘʪʘʤʫ ʧʨʠ ʰʪʦ 

ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʣʦʢʘʣʥʘ ʚʘʨʠʿʘʮʠʿʘ ʥʘ ʧʨʠʪʠʩʦʢ. 

 ʅʘ ʪʦʿ ʥʘʯʠʥ, ʝʜʥʦʩʪʘʚʥʦʪʦ ʚʠʙʨʘʪʦʨʥʦ ʜʚʠʞʝˁʝ ʧʨʝʥʝʩʫʚʘʿ˃ʠ ʩʝ 

ʤʝʭʘʥʠʯʢʠ ʬʦʨʤʠʨʘ ʟʚʫʯʝʥ ʙʨʘʥ (ʘʢʫʩʪʠʯʝʥ ʙʨʘʥ), ʦʜʥʦʩʥʦ ʪʦʘ ʜʚʠʞʝˁʝ 

ʧʨʝʪʩʪʘʚʫʚʘ ʣʦʥʛʠʪʫʜʠʥʘʣʝʥ ʙʨʘʥ ʢʦʛʘ ʯʝʩʪʠʯʢʠʪʝ ʦʜ ʤʝʜʠʫʤʦʪ ʚʦ ʢʦʿ  ʩʝ 

ʧʨʝʥʝʩʫʚʘ ʙʨʘʥʦʪ ʦʩʮʠʣʠʨʘʘʪ ʧʦ ʜʦʣʞʠʥʘ ʚʦ ʧʨʘʚʝʮʦʪ ʥʘ ʧʨʝʥʝʩʫʚʘˁʝ. 

ʄʝʭʘʥʠʯʢʠʪʝ ʣʦʥʛʠʪʫʜʠʥʘʣʥʠ ʙʨʘʥʦʚʠ ʩʝ ʙʨʘʥʦʚʠ ʧʦʜ ʧʨʠʪʠʩʦʢ ʢʦʠ ʰʪʦ ʛʠ 

ʠʤʘʘʪ ʩʣʝʜʥʠʪʝ ʩʚʦʿʩʪʚʘ: ʨʝʬʣʝʢʩʠʿʘ, ʨʝʬʨʘʢʮʠʿʘ ʠ ʜʠʬʨʘʢʮʠʿʘ, ʥʦ ʥʝ ʠ 

ʧʦʣʘʨʠʟʘʮʠʿʘ (ʟʘ ʨʘʟʣʠʢʘ ʦʜ ʩʚʝʪʣʠʥʘʪʘ ʢʦʿʘ ʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʝʥ ʙʨʘʥ). 

 ɹʨʘʥʦʪ ʠʤʘ ʩʦʧʩʪʚʝʥʘ  ʬʨʝʢʚʝʥʮʠʿʘ ʠ ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʨʘʟʘʪ ʧʨʝʢʫ ʩʣʝʜʥʘʚʘ ʬʦʨʤʫʣʘ: 

   2.1.1  

ʢʘʜʝ ʰʪʦ :  

y -  ʧʦʤʝʩʪʫʚʘˁʝ ʥʘ  ʪʦʯʢʘ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʟʚʫʯʝʥ ʙʨʘʥ;  
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x -  ʨʘʩʪʦʿʘʥʠʝʪʦ ʦʜ ʪʦʯʢʘʪʘ ʥʘ ʧʘʪʫʚʘˁʝ ʜʦ  ʠʟʚʦʨʦʪ ʥʘ ʙʨʘʥʦʪ;  

t -  ʧʦʤʠʥʘʪʦ ʚʨʝʤʝ;  

y0 -  ʘʤʧʣʠʪʫʜʘ ʥʘ ʦʩʮʠʣʘʮʠʠ; 

c -  ʙʨʟʠʥʘ ʥʘ ʙʨʘʥʦʪ;  

ɤ -  ʘʛʦʣʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʙʨʘʥʦʪ;  

x/c - ʚʨʝʤʝʪʦ ʢʦʝ ʝ ʧʦʪʨʝʙʥʦ ʙʨʘʥʦʪ ʜʘ ʠʟʤʠʥʝ  ʜʘʣʝʯʠʥʘ ʭ;  

f - ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʠʟʨʘʟʝʥʘ ʚʦ ʭʝʨʮʠ [Hz], ʜʘʜʝʥʘ ʩʦ ʬʦʨʤʫʣʘʪʘ: 

   2.1.2 

ɿʘ ʟʚʫʯʥʠʪʝ ʙʨʘʥʦʚʠ, ʘʤʧʣʠʪʫʜʘʪʘ ʝ ʨʘʟʣʠʢʘʪʘ ʧʦʤʝʺʫ ʧʨʠʪʠʩʦʢʦʪ ʥʘ 

ʤʝʜʠʫʤʦʪ ʠ ʤʘʢʩʠʤʘʣʥʠʦʪ ʧʨʠʪʠʩʦʢ ʧʨʝʜʠʟʚʠʢʘʥ ʦʜ ʙʨʘʥʦʪ.  

ɹʨʟʠʥʘʪʘ ʥʘ ʰʠʨʝˁʝ ʥʘ ʟʚʫʯʥʠʪʝ ʙʨʘʥʦʚʠ ʟʘʚʠʩʠ ʦʜ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ 

ʧʨʠʪʠʩʦʢʦʪ ʥʘ ʤʝʜʠʫʤʦʪ, ʧʨʝʢʫ ʢʦʠ ʩʝ ʧʨʝʥʝʩʫʚʘ ʘʤʧʣʠʪʫʜʘʪʘ. 

ʉʧʦʨʝʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ, ʟʚʫʢʦʪ ʧʨʝʪʩʪʘʚʫʚʘ ʤʘʣʠ, ʥʦ ʙʨʟʠ ʧʨʦʤʝʥʠ ʚʦ 

ʚʦʟʜʫʰʥʠʦʪ ʧʨʠʪʠʩʦʢ ʢʦʿ ʮʠʨʢʫʣʠʨʘ ʧʦʚʠʩʦʢʦ, ʘ ʧʦʪʦʘ ʧʦʥʠʩʢʦ ʦʜ ʚʦʟʜʫʰʥʠʦʪ 

ʧʨʠʪʠʩʦʢ ʢʦʿ ʝ ʦʢʦʣʫ ʥʘʩ, ʦʜʥʦʩʥʦ ʟʚʫʢʦʪ ʝ ʥʠʟʘ ʦʜ ʤʝʭʘʥʠʯʢʠ ʩʦʙʠʨʘˁʘ ʠ 

ʠʟʜʦʣʞʫʚʘˁʘ ʥʘ ʣʦʥʛʠʪʫʜʠʥʘʣʥʠʪʝ ʙʨʘʥʦʚʠ ʢʦʠ ʧʦʤʠʥʫʚʘʘʪ ʥʠʟ ʤʝʜʠʫʤ ʦʜ 

ʤʘʪʝʨʠʿʘʣʠ ʰʪʦ ʩʝ ʩʪʠʩʣʠʚʠ, ʪʚʨʜʠ ʧʨʝʜʤʝʪʠ, ʪʝʯʥʦʩʪʠ, ʛʘʩ, ʥʦ ʥʝ ʠ ʚʦ ʚʘʢʫʫʤ. 

ɿʚʫʢʦʪ ʤʦʞʝʤʝ ʜʘ ʛʦ ʧʦʜʝʣʠʤʝ ʥʘ: 

- ʩʣʫʭʦʚ ʟʚʫʢ 

- ʫʣʪʨʘʟʚʫʢ 

- ʠʥʬʨʘʟʚʫʢ 

ʉʣʫʭʦʚʥʦʪʦ ʧʦʣʝ ʢʘʿ ʯʦʚʝʢʦʪ ʩʝ ʧʨʦʪʝʛʘ ʚʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʦʜ 

ʦʢʦʣʫ 20 Hz ʜʦ 20.000 Hz (ʠʣʠ 20 kHz). 

ʋʣʪʨʘʟʚʫʢʦʪ ʝ ʥʘʜ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʟʘ ʩʣʫʭ, ʜʦʜʝʢʘ ʧʘʢ ʠʥʬʨʘʟʚʫʢʦʪ ʩʝ 

ʥʘʦʺʘ ʧʦʜ ʜʦʣʥʘʪʘ ʩʣʫʭʦʚʘ ʛʨʘʥʠʮʘ. ʆʩʝʪʣʠʚʦʩʪʘ ʥʘ ʟʚʫʢ ʢʘʿ ʯʦʚʝʢʦʪ ʝ 

ʠʜʠʚʠʜʫʘʣʥʘ, ʦʜʥʦʩʥʦ ʪʘʘ ʝ ʩʫʙʿʝʢʪʠʚʥʘ ʦʩʝʪʣʠʚʦʩʪ, ʘ ʩʝ ʥʘʤʘʣʫʚʘ ʩʦ 

ʩʪʘʨʝʝˁʝʪʦ, ʧʨʠ ʰʪʦ ʟʘ ʧʦʩʪʘʨʠ ʣʠʮʘ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʝ ʧʦʜ 13000 [Hz]. 
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ʅʘʿʚʘʞʥʠʪʝ ʬʠʟʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʠ ʛʦ ʜʝʬʠʥʠʨʘʘʪ ʟʚʫʢʦʪ ʠ ʥʝʛʦʚʠʪʝ 

ʦʩʮʠʣʘʮʠʠ ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ ʪʘʙʝʣʘ 1. 

ʊʘʙʝʣʘ 1. ʌʠʟʠʯʢʠ ʛʦʣʝʤʠʥʠ ʩʦ ʢʦʠ ʰʪʦ ʩʝ ʠʟʨʘʟʫʚʘ ʟʚʫʢʦʪ ʠ ʟʚʫʯʥʠʪʝ 

ʦʩʮʠʣʘʮʠʠ 

Table 1. Physical  measurements for expressing the sound and sound oscillations 

ɻʦʣʝʤʠʥʘ ʆʟʥʘʢʘ ɽʜʠʥʠʮʘ 

ʇʨʠʪʠʩʦʢ P bar 

ɹʨʟʠʥʘ ʥʘ ʟʚʫʢ C m/s 

ɹʨʟʠʥʘ ʥʘ ʦʩʮʠʣʠʨʘˁʝ V m/s 

ʉʦʧʩʪʚʝʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʦʩʮʠʣʘʮʠʠʪʝ W s-1 

ʌʨʝʢʚʝʥʮʠʿʘ ʥʘ ʦʩʮʠʣʘʮʠʠ F s-1 

ʇʝʨʠʦʜ ʥʘ ʦʩʮʠʣʘʮʠʠ T s 

ɹʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ɚ m 

ɽʥʝʨʛʠʿʘ ʥʘ ʟʚʫʢ E Ws 

ɱʘʯʠʥʘ ʥʘ ʟʚʫʢ I W/m2 

ʄʦ˃ʥʦʩʪ p w 

 

ɚ - ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʧʨʝʪʩʪʘʚʫʚʘ ʨʘʩʪʦʿʘʥʠʝ ʧʦʤʝʺʫ ʜʚʝ ʩʦʩʝʜʥʠ ʪʦʯʢʠ 

ʥʘʿʛʦʣʝʤʦ ʨʘʟʨʝʪʯʫʚʘˁʝ ʠ ʥʘʿʛʦʣʝʤʦ ʟʛʫʩʥʫʚʘˁʝ ʥʘ ʤʝʜʠʫʤʦʪ ʚʦ ʢʦʿ ʰʪʦ ʩʝ 

ʜʚʠʞʠ ʙʨʘʥʦʪ.    

2.1.1 ʀʟʚʦʨʠ ʥʘ ʟʚʫʢ 

ʀʟʚʦʨ ʥʘ ʟʚʫʢ ʤʦʞʝ ʜʘ ʙʠʜʝ ʩʝʢʦʝ ʪʝʣʦ ʠʣʠ ʤʝʭʘʥʠʯʢʠ ʦʩʮʠʣʘʪʦʨ ʰʪʦ 

ʤʦʞʝ ʧʨʘʚʠʣʥʦ ʜʘ ʦʩʮʠʣʠʨʘ ʚʦ ʦʧʩʝʛʦʪ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʥʘ ʟʚʫʢʦʪ. 

ʇʨʦʩʪʠʨʘˁʝʪʦ ʥʘ ʟʚʫʢʦʪ ʦʜ ʟʚʫʯʥʠʦʪ ʠʟʚʦʨ ʝ ʚʦ ʚʠʜ ʥʘ ʙʨʘʥʦʚʠ, ʧʨʠ ʰʪʦ ʩʝ 

ʬʦʨʤʠʨʘ ʟʚʫʯʥʦ ʧʦʣʝ. ɼʦʤʝʥʦʪ ʥʘ ʧʨʦʩʪʠʨʘˁʝ ʥʘ ʟʚʫʯʥʠʪʝ ʙʨʘʥʦʚʠ ʟʘʚʠʩʠ ʦʜ 

ʿʘʯʠʥʘʪʘ ʥʘ ʟʚʫʯʥʠʦʪ ʠʟʚʦʨ ʠ ʬʠʟʠʯʢʠʪʝ ʦʩʦʙʠʥʠ ʥʘ ʩʨʝʜʠʥʘʪʘ ʚʦ ʢʦʿʘ ʩʝ 

ʧʨʦʩʪʠʨʘ ʟʚʫʢʦʪ. 

ɿʚʫʯʥʠʪʝ ʠʟʚʦʨʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ: ʚʝʰʪʘʯʢʠ ʠ ʧʨʠʨʦʜʥʠ. 
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ʇʨʠʨʦʜʥʠʪʝ ʠʟʚʦʨʠ ʩʝ ʿʘʚʫʚʘʘʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʠʨʦʜʥʠ ʧʦʿʘʚʠ: 

ʛʨʤʦʪʝʚʠʮʘ, ʜʚʠʞʝˁʝ ʥʘ ʚʦʜʘʪʘ ʚʦ ʝʟʝʨʘʪʘ, ʤʦʨʠˁʘʪʘ ʠ ʦʢʝʘʥʠʪʝ, ʜʫʚʘˁʝʪʦ ʥʘ 

ʚʝʪʝʨʦʪ  ʠʪʥ. 

ɺʝʰʪʘʯʢʠʪʝ ʠʟʚʦʨʠ ʩʝ ʧʦʩʣʝʜʠʮʘ ʦʜ ʧʨʝʜʤʝʪʠʪʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʯʦʚʝʢʦʪ, 

ʠ ʪʦʘ: ʘʚʪʦʤʦʙʠʣʠ, ʨʘʟʥʠ ʤʘʰʠʥʠ, ʘʚʠʦʥʠ, ʬʘʙʨʠʯʢʠ ʧʦʩʪʨʦʿʢʠ ʠʪʥ. 

2.1.2 ɹʨʟʠʥʘ ʥʘ ʟʚʫʢ  

ɹʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʟʘʚʠʩʠ ʦʜ ʤʝʜʠʫʤʦʪ ʥʠʟ ʢʦʿ ʪʦʿ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʫʚʘ. 

ʄʝʜʠʫʤʦʪ ʦʜʥʦʩʥʦ ʩʨʝʜʠʥʘʪʘ ʥʠʟ ʢʦʿʘ ʪʦʿ ʩʝ ʨʘʩʧʨʦʩʪʨʘʥʫʚʘ, ʤʦʞʝ ʜʘ 

ʙʠʜʝ ʚʦ: ʛʘʩʦʚʠʪʘ, ʪʝʯʥʘ ʠ ʮʚʨʩʪʘ ʩʦʩʪʦʿʙʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʩʨʝʜʠʥʘʪʘ ʥʠʟ ʢʦʿʘ ʩʝ 

ʧʨʦʩʪʠʨʘ ʟʚʫʢʦʪ ʩʝ ʦʜʨʝʜʫʚʘ ʠ ʨʘʚʝʥʢʘʪʘ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʟʚʫʢʦʪ.  

ʂʦʛʘ ʙʨʘʥʦʚʠʪʝ ʩʝ ʰʠʨʘʪ ʚʦ ʧʨʘʚʝʮ ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʟʚʫʢʦʪ ʪʠʝ ʩʝ 

ʣʦʥʛʠʪʫʜʠʥʘʣʥʠ, ʘ ʚʦ ʩʧʨʦʪʠʚʥʦ ʘʢʦ ʩʝ ʧʨʦʩʪʠʨʘʘʪ ʥʦʨʤʘʣʥʦ, ʪʠʝ ʩʝ 

ʪʨʘʥʩʚʝʨʟʘʣʥʠ. ɺʦ ʛʘʩʦʚʠʪʘ ʠ ʪʝʯʥʘ ʩʨʝʜʠʥʘ ʰʠʨʝˁʝʪʦ ʥʘ ʙʨʘʥʦʚʠʪʝ ʝ ʩʘʤʦ 

ʣʦʥʛʠʪʫʜʠʥʘʣʥʦ. ɼʨʫʛʠ ʦʙʣʠʮʠ ʥʘ ʧʨʦʩʪʠʨʘˁʝ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʢʘʿ ʪʚʨʜʠʪʝ ʪʝʣʘ ï 

ʪʨʘʥʩʚʝʨʟʘʣʥʠ ʙʨʘʥʦʚʠ, ʚʩʫʰʥʦʩʪ ʪʦʘ ʩʝ ʙʨʘʥʦʚʠ ʰʪʦ ʩʝ ʧʨʦʩʪʠʨʘʘʪ ʥʦʨʤʘʣʥʦ.  

ɹʨʟʠʥʘ ʥʘ ʟʚʫʢ ʚʦ ʛʘʩʦʚʠʪʘ ʩʨʝʜʠʥʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʧʦʨʝʜ ʩʣʝʜʥʘʪʘ 

ʬʦʨʤʫʣʘ: 

c =        [m/s]   2.1.3 

c   - ʙʨʟʠʥʘ ʥʘ ʟʚʫʢ;  

po ï ʘʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʦʢ;  

x ï ʢʦʥʩʪʘʥʪʘ ʰʪʦ ʩʝ ʜʦʙʠʚʘ ʢʘʢʦ ʦʜʥʦʩ ʥʘ ʩʧʝʮʠʬʠʯʥʘʪʘ ʪʦʧʣʠʥʘ ʥʘ ʛʘʩʦʪ      

ʧʨʠ ʢʦʥʩʪʘʥʪʝʥ ʧʨʠʪʠʩʦʢ ʠ ʚʦʣʫʤʝʥ;  

ɟo  ï ʛʫʩʪʠʥʘ ʥʘ ʛʘʩʦʪ; 

t   ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʘʩʦʪ.  

ɹʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʟʘʚʠʩʠ ʦʜ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʢʦʿʘ ʝ ʠʟʨʘʟʝʥʘ ʩʦ 

ʨʘʚʝʥʢʘʪʘ:  

 c  = 331,4+0,6Ŀt [m/s]    2.1.4 
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ɹʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢ ʚʦ ʚʦʟʜʫʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 20 (ÁC) ʠ ʘʪʤʦʩʬʝʨʩʢʠ             

ʧʨʠʪʠʩʦʢ ʝʜʥʘʢʦʚ ʥʘ ʥʠʚʦ ʥʘ ʤʦʨʝʪʦ ʠʟʥʝʩʫʚʘ 344 (m/s), ʜʦʜʝʢʘ ʧʘʢ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ - 20 (ÁC) ʙʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʝ  319,4 (m/s).  

ɹʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʟʘʚʠʩʠ ʦʜ ʚʣʘʞʥʦʩʪʘ ʥʘ ʛʘʩʦʪ, ʪʘʢʘ ʰʪʦ ʩʦ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʚʣʘʞʥʦʩʪʘ ʥʘ ʛʘʩʦʪ ʙʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʩʝ ʥʘʤʘʣʫʚʘ, ʘ ʥʘʿʥʠʩʢʘ 

ʚʨʝʜʥʦʩʪ ʠʤʘ ʧʨʠ ʚʣʘʞʥʦʩʪ ʦʜ 14%. 

ɹʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 20 (ÁC) ʠ ʘʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʦʢ  

P0=1 (bar) ʟʘ ʜʚʠʞʝˁʝ ʥʠʟ ʛʘʩʦʚʠʪʘ ʩʨʝʜʠʥʘ ʝ: 

ɺʦʜʦʨʦʜ (H)  c=120 (m/s) 

ʂʠʩʣʦʨʦʜ (O) c =317(m/s). 

ʍʝʣʠʫʤ (He)  c = 971(m/s). 

ɹʨʟʠʥʘ ʥʘ ʟʚʫʢ ʚʦ ʪʝʯʥʘ ʩʨʝʜʠʥʘ ʩʝ ʠʟʨʘʟʫʚʘ ʩʧʦʨʝʜ ʬʦʨʤʫʣʘʪʘ: 

c =       [m/s]           2.1.5 

- ʢʦʤʧʨʝʩʠʙʠʣʥʦʩʪ ʥʘ ʪʝʯʥʦʩʪʘ; 

    o -     ʛʫʩʪʠʥʘ ʥʘ ʪʝʯʥʦʩʪʘ (kg/m3). 

 

ʂʦʛʘ ʠʤʘʤʝ ʢʦʥʩʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠʪʠʩʦʢ  ʠ  ʛʫʩʪʠʥʘ, ʚʦʚʝʜʫʚʘʤʝ  

ʤʦʜʫʣ ʥʘ ʢʦʤʧʨʝʩʠʘʿ.  ɸʢʦ  e Co   ʙʨʟʠʥʘ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʫʚʘˁʝ ʥʘ ʟʚʫʢʦʪ ʚʦ  

ʚʦʟʜʫʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ to = 0 (oC), ʪʦʛʘh  ʥʘ ʩʝʢʦʿ ʘ ʜʨʫʛʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ˃ 

ʙʠʜʝ: 

c =         [m/s]               2.1.6 

ʊʘʢʘ ʟʘ ʚʦʜʘʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 10 (oC), ʙʨʟʠʥʘʪʘ ʥʘ ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ ʟʚʫʢʦʪ 

ʠʟʥʝʩʫʚʘ ʩ= 1440 (m/s). 
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ɹʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢ ʚʦ ʮʚʨʩʪʘ ʩʨʝʜʠʥʘ ʥʘ ʣʦʥʛʠʪʫʜʠʥʘʣʥʠʪʝ  ʙʨʘʥʦʚʠ ʚʦ 

ʮʚʨʩʪʦ ʥʝʦʛʨʘʥʠʯʝʥʦ  ʠʟʦʪʨʦʧʥʦ ʪʝʣʦ ʝ: 

c=            [m/s]          2.1.7  

ɽ - ɱʦʥʛʦʚ (Yong) ʤʦʜʫʣ, ʤʦʜʫʣ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ (ʈʘ); 

 - ʇʫʘʩʦʥʦʚ (Poisson) ʢʦʝʬʠʮʠʝʥʪ. 

 

 

ɹʨʟʠʥʘʪʘ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʫʚʘˁʝ ʥʘ ʣʦʥʛʠʪʫʜʠʥʘʣʥʠʪʝ ʙʨʘʥʦʚʠ ʥʠʟ ʧʣʦʯʘ ʝ 

ʩʧʦʨʝʜ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ:  

 

        ὧ
ɟ ɛ

            [m/s]                  2.1.8    

ʜʦʜʝʢʘ ʥʠʟ ʧʨʦʬʠʣ ʩʦ ʢʨʫʞʝʥ ʧʨʝʩʝʢ, ʙʨʟʠʥʘʪʘ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʫʚʘˁʝ ʝ: 

c=         [m/s]                       2.1.9 

 

 

ɹʨʟʠʥʘʪʘ ʥʘ ʰʠʨʝˁ ʝ ʥʘ ʪʨʘʥʩʚʝʨʟʘʣʥʠʪʝ ʙʨʘʥʦʚʠ ʟʘ ʥʝʦʛʨʘʥʠʯʝʥʦ 

ʮʚʨʩʪʦ ʪʝʣʦ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʩʦ ʬʦʨʤʫʣʘʪʘ:  

 

c=  [m/s]                   2.1.10 

 

ɹʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢ ʥʠʟ ʥʝʢʦʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʘʿʣʠ ʝ ʧʨʠʢʘʞʘʥʘ ʚʦ ʪʘʙʝʣʘ 2. 
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ʊʘʙʝʣʘ 2. ɹʨʟʠʥʘ ʥʘ ʟʚʫʢ ʥʠʟ ʥʝʢʦʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʿʘʣʠ 

Table 2. Sound speed of some though materials 

ʄʘʪʝʨʠʿʘʣ/Material [m/s] 

ɾʝʣʝʟʦ/Iron 5000 

ɸʣʫʤʠʥʠʫʤ/Aluminium 5105 

ʉʨʝʙʨʦ/Silver 2700 

ʆʣʦʚʦ/Lead 1300 

ʉʪʘʢʣʦ/Glas 3490 

ʇʣʫʪʘ/Cork 500 

ɻʫʤʘ/Rubber 40- 150 

 

2.1.3 ɱʘʯʠʥʘ - ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʟʚʫʢ 

ɱʘʯʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʝ ʜʝʬʠʥʠʨʘʥʘ ʢʘʢʦ  ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ ʢʦʿʘ  ʚʦ 

ʝʜʠʥʠʮʘ ʚʨʝʤʝ  ʧʦʤʠʥʫʚʘ ʥʠʟ ʝʜʠʥʠʮʘ ʧʦʚʨʰʠʥʘ ʚʦ ʧʨʘʚʝʮ ʥʘ ʟʚʫʯʥʠʦʪ ʙʨʘʥ. 

I = EĀC [W/m2]              2.1.11 

ʢʘʜʝ ʰʪʦ : 

I - ʿʘʯʠʥʘ ʥʘ ʟʚʫʢ; 

ɽ - ʝʥʝʨʛʠʿʘ; 

ʉ - ʧʦʚʨʰʠʥʘ. 

ʂʦʛʘ ʠʤʘʤʝ  ʧʨʦʠʟʚʦʣʝʥ ʧʨʘʚʝʮ ʥʘ ʟʚʫʢʦʪ ʠ ʢʦʛʘ ʪʦʿ ʟʘʬʘ˃ʘ ʥʝʢʦʿ ʘʛʦʣ 

 ʩʦ ʧʦʚʨʰʠʥʘʪʘ ʥʠʟ ʢʦʿʘ ʧʦʤʠʥʫʚʘ, ʿʘʯʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ ʝ: 

I =          2.1.12 

2.1.4 ɽʜʠʥʠʮʠ ʠ ʛʦʣʝʤʠʥʠ ʩʦ ʢʦʠ ʩʝ ʠʟʨʘʟʫʚʘ ʟʚʫʢʦʪ 

ɿʚʫʢʦʪ ʤʦʞʝ ʜʘ ʩʝ ʤʝʨʠ ʚʦ ʨʘʟʥʠ ʝʜʠʥʠʮʠ ʠ ʛʦʣʝʤʠʥʠ, ʥʦ ʥʘʿʯʝʩʪ ʝ 

ʠʪʝʥʟʠʪʝʪʦʪ ʢʦʿ   ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʧʨʦʪʦʢ ʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʝʜʠʥʠʮʘ ʚʨʝʤʝ ʥʘ 

ʝʜʠʥʠʮʘ ʧʦʚʨh ʠʥʘ. ʄʝʨʥʘ ʝʜʠʥʠʮʘ ʟʘ ʤʝʨʝˁʝ ʥʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʙʫʯʘʚʘʪʘ ʝ 
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ʙʝʣ (ɺ): 

n =         [B]       2.1.13 

n =            [B]     2.1.14 

 

ɹʠʜʝʿ˃ʠ, ʦʚʘʘ ʝʜʠʥʠʮʘ ʝ ʤʥʦʛʫ ʛʦʣʝʤʘ, ʚʦ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʧʨʠʤʝʥʫʚʘ 

ʣʦʛʘʨʠʪʘʤʩʢʘʪʘ ʝʜʠʥʠʮʘ ʜʝʮʠʙʝʣ (dB) ʢʦʿ ʘ ʛʦ ʤʝʨʠ ʥʠʚʦʪʦ ʥʘ ʟʚʫʢʦʪ. ʆʚʘʘ 

ʝʜʠʥʠʮʘ ʝ ʠʟʨʘʟʝʥʘ ʩʦ ʨʘʚʝʥʢʘʪʘ: 

 

n =10 log        2.1.15 

n ï ʥʠʚʦ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʟʚʫʢ 

2.1.5 ʀʩʪʦʨʠʿʘ ʥʘ ʟʚʫʢʦʪ 

ɺʦ 1877 ʛʦʜʠʥʘ ʊʦʤʘʩ ɽʜʠʩʦʥ (Thomas Edison) ʧʨʚ ʛʦ ʩʥʠʤʠʣ ʟʚʫʢʦʪ 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʩʚʦʿʦʪ ʠʟʫʤ. ɸʧʘʨʘʪʦʪ ʩʦ ʢʦʿ  ʛʦ ʩʥʠʤʠʣ ʟʚʫʢʦʪ ʩʝ ʥʘʨʝʢʫʚʘ 

ʌʦʥʦʛʨʘʬ  (ʩʣ. 1) ʠ ʝ ʩʦʩʪʘʚʝʥ ʦʜ ʚʘʣʿʘʢ ʰʪʦ ʩʝ ʚʨʪʠ ʩʦ ʨʘʯʢʘ ʠ ʢʦʥʫʩʥʘ ʮʝʚʢʘ 

ʚʦ ʬʦʨʤʘ ʥʘ ʪʨʫʙʘ ʢʦʿʘ ʥʘ ʧʦʪʝʩʥʠʦʪ ʜʝʣ ʥʘ ʢʨʘʿʦʪ ʠʤʘ  ʧʨʠʮʚʨʩʪʝʥʘ ʤʝʤʙʨʘʥʘ 

ʩʦ ʠʛʣʘ. 

ɿʚʫʯʥʠʪʝ ʙʨʘʥʦʚʠ ʢʦʠ ʚʣʝʛʫʚʘʘʪ ʦʜ ʧʦʰʠʨʦʢʠʦʪ ʢʨʘʿ ʥʘ ʮʝʚʢʘʪʘ, ʿʘ 

ʜʚʠʞʘʪ ʤʝʤʙʨʘʥʘʪʘ ʥʘ ʧʦʪʝʩʥʠʦʪ ʢʨʘʿ ʧʨʠ ʰʪʦ ʜʚʠʞʝˁʝʪʦ ʩʝ  ʧʨʝʥʝʩʫʚʘ ʥʘ 

ʠʛʣʘʪʘ.  

ɺʘʣʿʘʢʦʪ ʝ ʦʙʚʠʪʢʘʥ ʩʦ ʪʝʥʦʢ ʩʣʦʿ ʥʘ ʢʘʣʘʿ ʚʨʟ ʢʦʿ ʩʝ ʧʦʪʧʠʨʘ ʠʛʣʘʪʘ, ʪʘʢʘ 

ʰʪʦ ʩʦ ʧʦʤʦʰ ʥʘ ʩʠʩʪʝʤ ʟʘ ʧʨʝʥʦʩ ʥʘ ʟʘʧʯʝʥʠʮʠ, ʧʨʠ ʚʨʪʝˁʝ ʥʘ ʨʘʯʢʘʪʘ 

ʧʦʣʝʢʘ ʩʝ ʚʨʪʠ ʪʨʫʙʘʪʘ ʟʘʝʜʥʦ ʩʦ ʠʛʣʘʪʘ ʧʦ ʜʦʣʞʠʥʘ ʥʘ ʚʘʣʿʘʢʦʪ ʢʦʿʘ ʧʨʘʚʠ 

ʚʜʣʘʙʥʘʪʠʥʠ ʚʦ ʩʣʦʿʦʪ ʦʜ ʮʠʥʢ ʚʦ ʚʠʜ ʥʘ ʩʧʠʨʘʣʠ. ʂʦʛʘ ʥʝʢʦʿ ʧʝʝ ʠʣʠ ʟʙʦʨʫʚʘ 

ʚʦ ʠʥʢʘʪʘ ʚʦ ʚʠʜ ʥʘ ʪʨʫʙʘ ʠʛʣʘʪʘ ʧʨʘʚʠ ʨʘʟʣʠʯʥʠ ʚʜʣʘʙʥʘʪʠʥʠ ʚʦ ʚʘʣʿʘʢʦʪ, 

ʚʩʫʰʥʦʩʪ ʦʚʠʝ ʨʘʟʣʠʯʥʠ ʚʜʣʘʙʥʘʪʠʥʠ ʰʪʦ ʛʠ ʧʨʘʚʠ ʠʛʣʘʪʘ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 

ʧʨʚʘʪʘ ʩʣʠʢʘ ʟʘ ʟʚʫʢʦʪ. 
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                        ʉʣʠʢʘ .1 ʄʘʰʠʥʘʪʘ ʥʘ ʊʦʤʘʩ ɽʜʠʩʦʥ 

                        Figure 1. The machines of Thomas Edison 

 

ɿʘ ʜʘ ʩʝ ʨʝʧʨʦʜʫʮʠʨʘ ʩʥʠʤʝʥ ʟʚʫʢ ʧʦʪʨʝʙʥʦ ʝ ʠʛʣʘʪʘ ʠ ʪʨʫʙʘʪʘ ʜʘ ʩʝ 

ʚʨʘʪʘʪ ʚʦ ʧʦʯʝʪʥʘ ʧʦʣʦʞʙʘ, ʪ.ʝ ʥʘ ʧʦʯʝʪʦʢʦʪ ʥʘ ʚʜʣʘʙʥʘʪʠʥʘʪʘ ʥʘ ʩʣʦʿʦʪ ʦʜ 

ʮʠʥʢ. 

ʉʦ ʜʚʠʞʝˁʝ ʥʘ ʨʘʯʢʘʪʘ, ʠʛʣʘʪʘ ʩʝ ʜʚʠʞʠ ʧʦ ʚʜʣʘʙʥʘʪʠʥʠʪʝ ʠ 

ʧʨʝʜʠʟʚʠʢʫʚʘ ʪʨʝʧʝʨʝˁʝ, ʦʜʥʦʩʥʦ ʚʠʙʨʠʨʘˁʝ ʥʘ ʚʥʘʪʨʝʰʥʘʪʘ ʤʝʤʙʨʘʥʘ ʚʦ 

ʪʨʫʙʘʪʘ ʧʨʠ ʰʪʦ ʚʦʟʜʫʭʦʪ ʚʦ ʪʨʫʙʘʪʘ ʩʝ ʜʚʠʞʠ ʛʦ ʩʦʟʜʘʚʘ ʠʩʪʠʦʪ ʟʚʫʢ ʩʥʠʤʝʥ 

ʥʘ ʧʦʯʝʪʦʢʦʪ ʥʘ ʧʨʦʮʝʩʦʪ.  
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2.2 ʇʦʠʤ ʟʘ ʙʫʯʘʚʘ 

ɺʦ ʨʝʜʦʩʣʝʜʦʪ ʥʘ ʟʘʛʘʜʫʚʘˁʘ, ʙʫʯʘʚʘʪʘ ʩʝ ʥʘʦʺʘ ʚʦ ʩʘʤʠʦʪ ʚʨʚ, ʟʘʝʜʥʦ 

ʩʦ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ ʠ ʚʦʜʘʪʘ. ʅʝʛʘʪʠʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʨʟ 

ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʝ ʤʥʦʛʫ ʛʦʣʝʤʦ, ʩʧʦʨʝʜ ʟʥʘʯʝˁʝʪʦ ʪʘʘ 

ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʝʥ ʦʜ ʥʘʿʩʝʨʠʦʟʥʠʪʝ ʝʢʦʣʦʰʢʠ ʧʨʦʙʣʝʤʠ, ʙʠʜʝʿ˃ʠ ʧʨʠʜʦʥʝʩʫʚʘ 

ʟʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʝʝˁʝ ʥʘ ʣʫʺʝʪʦ. ʇʨʦʫʯʫʚʘˁʝʪʦ 

ʥʘ ʙʫʯʘʚʘʪʘ ʝ ʬʠʟʠʯʢʦ ʢʘʢʦ ʟʚʫʢ ʠ ʧʩʠʭʦ-ʬʠʟʠʦʣʦʰʢʦ ʢʘʢʦ ʝʣʝʤʝʥʪ ʥʘ ʞʠʚʦʪ, 

ʢʦʿ ʩʝ ʧʨʠʤʘ ʧʨʝʢʫ ʯʦʚʝʯʢʦʪʦ ʩʝʪʠʣʦ ʟʘ ʩʣʫʭ, ʩʦ ʩʠʪʝ ʧʦʩʣʝʜʠʮʠ ʟʘ ʯʦʚʝʢʦʚʠʦʪ 

ʦʨʛʘʥʠʟʘʤ. 

ʉʧʦʨʝʜ ʜʝʬʠʥʠʮʠʿʘ, ʟʚʫʢʦʪ ʧʨʝʪʩʪʘʚʫʚʘ ʚʠʜ ʥʘ ʝʥʝʨʛʠʿʘ ʰʪʦ ʩʝ 

ʧʨʝʥʝʩʫʚʘ ʧʨʝʢʫ ʟʚʫʯʥʠ ʙʨʘʥʦʚʠ ʢʦʠ ʯʦʚʝʯʢʦʪʦ ʫʚʦ ʤʦʞʝ ʜʘ ʛʠ ʜʝʪʝʢʪʠʨʘ. 

ɹʫʯʘʚʘʪʘ ʟʘ ʨʘʟʣʠʢʘ ʦʜ ʟʚʫʢʦʪ, ʩʧʦʨʝʜ ʜʝʬʠʥʠʮʠʿʘ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʢʘʢʦ ʩʝʢʦʿ 

ʥʝʩʘʢʘʥ ʟʚʫʢ ʢʦʿ  ʥʠʝ ʛʦ ʨʝʛʠʩʪʨʠʨʘʤʝ - ʩʣʫʰʘʤʝ.  

ɹʫʯʘʚʘʪʘ ʠʤʘ ʩʚʦʠ ʬʠʟʠʯʢʠ ʦʩʦʙʠʥʠ ʠ ʪʦʘ:  

- ʠʥʪʝʥʟʠʪʝʪ,  

- ʩʧʝʢʪʘʨ ʠ  

- ʚʨʝʤʝʥʩʢʠ ʧʨʦʤʝʥʠ ʰʪʦ ʩʝ ʤʝʨʘʪ ʩʦ ʦʧʨʝʜʝʣʝʥʠ ʝʜʠʥʠʮʠ.  

ɽʜʠʥʠʮʠʪʝ ʤʝʨʢʠ ʚʦ ʢʦʠ ʩʝ ʤʝʨʘʪ ʬʠʟʠʯʢʠʪʝ ʦʩʦʙʠʥʠ ʥʘ ʙʫʯʘʚʘʪʘ ʩʝ: 

ʀʥʪʝʥʟʠʪʝʪʦʪ ʢʦʿ ʩʝ ʤʝʨʠ ʚʦ ʜʝʮʠʙʝʣʠ [dB], ʩʧʝʢʪʘʨʦʪ ʚʦ ʬʨʝʢʚʝʥʮʠʿʘ [Hz], ʘ 

ʚʨʝʤʝʥʩʢʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʪʨʘʝˁʝ ʩʝ ʤʝʨʘʪ ʚʦ ʩʝʢʫʥʜʠ [s], ʠʣʠ ʜʝʣʦʚʠ ʦʜ 

ʩʝʢʫʥʜʘ. 

ɹʫʯʘʚʘʪʘ ʝ ʥʘʩʝʢʘʜʝ ʦʢʦʣʫ ʥʘʩ, ʧʘ ʟʘʪʦʘ ʚʝʣʠʤʝ ʜʝʢʘ ʚʦ ʩʝʢʦʿʜʥʝʚʥʠʦʪ 

ʞʠʚʦʪ ʠ ʨʘʙʦʪʘ ʥʘ ʣʫʺʝʪʦ, ʪʠʝ ʩʝ ʠʟʣʦʞʝʥʠ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ. ɹʠʜʝʿ˃ʠ, 

ʠʟʚʦʨʠʪʝ ʥʘ ʙʫʯʘʚʘ ʩʝ ʨʘʟʥʦʚʠʜʥʠ ʠ ʤʥʦʛʫʙʨʦʿʥʠ, ʪʠʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʦʚʨʟʘʥʠ 

ʩʦ ʧʨʦʩʪʦʨʦʪ ʢʘʜʝ ʩʝ ʧʨʝʩʪʦʿʫʚʘ, ʢʘʜʝ ʩʝ ʨʘʙʦʪʠ ʠ ʞʠʚʝʝ. ɹʠʜʝʿ˃ʠ ʩʤʝ 

ʦʧʢʨʫʞʝʥʠ  ʩʦ ʚʦʟʜʫʭ, ʘ ʢʘʢʦ ʰʪʦ ʠ ʧʨʝʪʭʦʜʥʦ ʙʝʰʝ ʠʩʪʘʢʥʘʪʦ ʩʦ ʙʫʯʘʚʘ, ʚʘʞʥʦ 

ʝ ʜʘ ʩʝ ʩʧʦʤʝʥʝ ʜʝʢʘ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʟʚʫʢʦʪ ʚʦ ʚʦʟʜʫʭʦʪ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 22Á C ʠʟʥʝʩʫʚʘ 344 m/sec. 

ʉʧʦʨʝʜ ʤʝʜʠʮʠʥʘʪʘ ʜʝʿʩʪʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʨʟ ʯʦʚʝʢʦʪ ʩʝ ʜʝʣʠ ʥʘ: 
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- ʘʫʨʘʣʥʦ ï ʧʦʚʨʟʘʥʦ ʩʦ ʩʣʫʭʦʪ (ʦʰʪʝʪʫʚʘˁʝ ʥʘ ʩʣʫʭʦʪ, ʧʨʠʚʨʝʤʝʥʦ 

ʠʣʠ ʪʨʘʿʥʦ) ʠ 

- ʝʢʩʪʨʘʘʫʨʘʣʥʦ ï ʧʦʚʨʟʘʥʦ ʩʦ ʦʩʪʘʥʘʪʠʪʝ ʦʨʛʘʥʠ ʠ ʩʠʩʪʝʤʠ 

(ʚʝʛʝʪʘʪʠʚʥʠ ʠ ʧʩʠʭʠʯʢʠ ʧʦʨʝʤʝʪʫʚʘˁʘ, ʥʘ ʧʨʠʤʝʨ ʥʘʨʫʰʫʚʘˁʘ ʥʘ 

ʩʦʥʦʪ, ʥʝʣʘʛʦʜʥʦʩʪ, ʘʛʨʝʩʠʚʥʦʩʪ, ʥʝʪʦʣʝʨʘʥʮʠʿʘ, ʧʨʦʤʝʥʠ ʚʦ 

ʦʜʥʝʩʫʚʘˁʝʪʦ, ʥʘʤʘʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ, ʧʨʝʯʢʠ ʚʦ ʢʦʤʫʥʠʢʘʮʠʿʘ, 

ʧʨʝʯʢʠ ʚʦ ʛʦʚʦʨ ʠ ʜʨ.). 

ɿʘʢʣʫʯʝʥʦ ʝ ʜʝʢʘ ʜʝʣʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ 80 dB ʠʤʘ ʪʨʘʫʤʘʪʩʢʦ 

ʚʣʠʿʘʥʠʝ (ʨʘʙʦʪʝʥ ʫʯʠʥʦʢ, ʩʧʠʝˁʝ), ʜʦʜʝʢʘ ʬʠʟʠʦʣʦʰʢʠ ʧʨʦʤʝʥʠ ʩʝ ʧʦʿʘʚʫʚʘʘʪ 

ʠ ʧʨʠ ʙʫʯʘʚʘ ʦʜ 65 dB. ʉʧʨʦʚʝʜʝʥʠʪʝ ʠʩʧʠʪʫʚʘˁʘ ʚʦ ʟʝʤʿʠʪʝ ʥʘ ɽʋ ʧʦʢʘʞʘʣʝ 

ʜʝʢʘ ʙʣʠʟʫ 20% ʠʣʠ ʦʢʦʣʫ 80 ʤʠʣʠʦʥʠ ʞʠʪʝʣʠ ʞʠʚʝʘʪ ʠ ʨʘʙʦʪʘʪ ʚʦ ʟʦʥʠ ʚʦ ʢʦʠ 

ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʝ ʧʦʛʦʣʝʤʦ ʦʜ 65 dB, ʘ ʦʢʦʣʫ 170 ʤʠʣʠʦʥʠ ʞʠʪʝʣʠ ʞʠʚʝʘʪ ʠ 

ʨʘʙʦʪʘʪ ʚʦ ʪ.ʥ. Ăʩʠʚʠ ʟʦʥʠñ ʚʦ ʢʦʠ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʜʚʠʞʠ ʧʦʤʝʺʫ 55 ʠ 65 dB. 

[1]. ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʧʨʝʧʦʟʥʘʚʘʿ˃ʠ ʿʘ ʙʫʯʘʚʘʪʘ ʢʘʢʦ ʧʨʦʙʣʝʤ ʦʙʿʘʚʠʣʘ 

ɼʠʨʝʢʪʠʚʘ 2002/49/EC. [2] 

ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʝ ʦʩʦʙʝʥʦ ʦʧʘʩʥʦ ʧʦʨʘʜʠ ʥʝʿʟʠʥʘʪʘ ʧʝʨʬʠʜʥʦʩʪ, 

ʢʦʿʘ ʩʝ ʩʦʩʪʦʠ ʚʦ ʩʧʦʩʦʙʥʦʩʪʘ ʥʘ ʘʜʘʧʪʠʨʘˁʝ ʥʘ ʯʦʚʝʯʢʠʦʪ ʦʨʛʘʥʠʟʘʤ ʥʘ ʥʝʘ. 

ɿʘʪʦʘ ʩʝ ʚʝʣʠ ʜʝʢʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʞʠʚʦʪʥʘʪʘ ʦʢʦʣʠʥʘ ʦʜ ʙʫʯʘʚʘ ʥʝ ʝ ʣʝʩʥʦ 

ʜʘ ʩʝ ʜʝʪʝʢʪʠʨʘ, ʙʠʜʝʿ˃ʠ ʩʝ ʩʬʘ˃ʘ ʢʘʢʦ ʧʦʩʣʝʜʠʮʘ ʥʘ ʪʝʭʥʦʣʦʰʢʠʦʪ ʨʘʟʚʦʿ, 

ʧʨʦʤʝʥʘ ʥʘ ʥʘʯʠʥʦʪ ʥʘ ʞʠʚʦʪ ʠʣʠ ʨʘʙʦʪʘ. ʄʝʺʫʪʦʘ, ʧʘʢ ʟʘ ʨʘʟʣʠʢʘ ʦʜ ʜʨʫʛʠʪʝ 

ʚʠʜʦʚʠ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʦʣʝʩʥʠʪʝʣʥʘ ʦʢʦʣʥʦʩʪ ʝ ʪʦʘ ʰʪʦ 

ʩʦ ʧʨʝʩʪʘʥʫʚʘˁʝ ʥʘ ʠʟʣʦʞʝʥʦʩʪʘ ʥʘ ʚʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʘʪʘ, ʚʝʜʥʘʰ ʧʨʝʩʪʘʥʫʚʘ 

ʥʝʿʟʠʥʦʪʦ ʰʪʝʪʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʣʫʺʝʪʦ ʠ ʦʢʦʣʠʥʘʪʘ. 

ʀʘʢʦ ʙʫʯʘʚʘʪʘ ʩʝ ʩʤʝʪʘ ʢʘʢʦ ʝʜʥʘ ʦʜ ʛʣʘʚʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʥʘʤʘʣʝʥʠʦʪ 

ʢʚʘʣʠʪʝʪ ʥʘ ʞʠʚʦʪ ʥʘ ʣʫʺʝʪʦ, ʟʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʠʩʪʘʢʥʝ ʜʝʢʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʯʦʚʝʢʦʚʘʪʘ ʦʢʦʣʠʥʘ ʩʢʦʨʦ ʩʝʢʦʛʘʰ ʩʝ ʩʦ ʧʦʤʘʣ 

ʧʨʠʦʨʠʪʝʪ ʠ ʧʨʝʟʝʤʝʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʦʜ ʦʥʠʝ ʢʦʠ ʩʝ ʧʨʝʟʝʤʘʘʪ ʟʘ ʥʘʤʘʣʫʚʘˁʝ 

ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ ʠ ʚʦʜʘʪʘ. 

ɺʦ ʩʝʢʦʿʜʥʝʚʥʠʦʪ ʞʠʚʦʪ, ʧʦʚʝ˃ʝʪʦ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʢʘʞʘʪ 

ʢʘʢʦ: 
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- ʪʦʯʢʘʩʪʠ ʠ  

- ʣʠʥʠʩʢʠ ʠʟʚʦʨʠ.  

ʐʠʨʝˁʝʪʦ ʥʘ ʟʚʫʢʦʪ ʦʜ ʪʦʯʢʘʩʪʠʪʝ ʠʟʚʦʨʠ ʝ ʚʦ ʩʠʪʝ ʥʘʩʦʢʠ ï ʝʜʥʦʣʠʯʥʦ 

(ʉʣ. 2.ʘ), ʘ ʰʠʨʝˁʝʪʦ ʥʘ ʟʚʫʢʦʪ ʢʘʿ ʣʠʥʠʩʢʠʪʝ ʠʟʚʦʨʠ ʝ ʮʠʣʠʥʜʨʠʯʥʦ (ʉʣ. 2.ʙ).  

ʆʜ ʠʥʪʝʨʝʩ ʥʘ ʨʘʟʛʣʝʜʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʦʚʦʿ ʤʘʛʠʩʪʝʨʩʢʠ ʪʨʫʜ, ʠʥʪʝʨʝʩʝʥ 

ʝ ʣʠʥʠʩʢʠʦʪ ʠʟʚʦʨ ʥʘ ʟʚʫʢ, ʟʘʪʦʘ ʰʪʦ ʩʦ ʥʝʛʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʙʫʯʘʚʘʪʘ ʢʦʿʘ 

ʜʦʘʺʘ ʦʜ ʧʘʪ-ʩʦʦʙʨʘ˃ʘʿʥʠʮʘ, ʢʦʿ ʰʪʦ ʝ ʥʘʙˀʫʜʫʚʘʥ ʦʜ ʦʧʨʝʜʝʣʝʥʘ ʜʘʣʝʯʠʥʘ.  

 

ʉʣʠʢʘ 2. ʀʟʚʦʨʠ ʥʘ ʟʚʫʢ: ʘ) ʪʦʯʢʘʩʪ ʠʟʚʦʨ ʠ ʙ) ʣʠʥʠʩʢʠ ʠʟʚʦʨ 

Figure 2. Sound sources: a) point source and b) line source 

 

ʂʘʢʦ ʦʧʰʪʠ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʚʝʜʘʪ: ʛʨʘʜʝʞʥʠ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʘʪʥʘ ʠ ʞʝʣʝʟʥʠʯʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʘʝʨʦʜʨʦʤ ʠʣʠ ʭʝʣʠʦʜʨʦʤ, ʫʣʠʯʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʘʨʢʠʥʛ (ʦʪʚʦʨʝʥ ʠʣʠ ʟʘʪʚʦʨʝʥ - ʚʦ ʦʙʿʝʢʪ), ʛʨʘʜʙʠ ʟʘ ʩʧʦʨʪʩʢʠ 

ʠ ʜʨʫʛʠ ʤʘʥʠʬʝʩʪʘʮʠʠ, ʛʨʘʜʙʠ ʟʘ ʜʦʤʫʚʘˁʝ ʠ ʧʨʝʩʪʦʿ ʥʘ ʣʫʺʝ (ʩʦʩʝʜʩʪʚʦ), 

ʘʧʘʨʘʪʠ ʟʘ ʜʦʤʘ˃ʠʥʩʪʚʦ, ʘʚʪʦʜʨʦʤʠ, ʟʘʙʘʚʥʠ ʧʘʨʢʦʚʠ, ʩʧʦʨʪʩʢʠ ʩʪʨʝʣʠʰʪʘ ʠ 

ʜʨʫʛʠ. 

ʅʘʿʯʝʩʪʦ ʢʦʨʠʩʪʝʥʠ ʪʝʨʤʠʥʠ ʧʦʚʨʟʘʥʠ ʩʦ ʙʫʯʘʚʘʪʘ ʠ ʥʠʚʥʦʪʦ ʟʥʘʯʘˁʝ 

ʠʟʥʝʩʝʥʠ ʩʝ ʧʦʜʦʣʫ ʚʦ ʪʝʢʩʪʦʪ: 

ɹʫʯʘʚʘ (noise) ʝ ʢʘʢʦʚ ʙʠʣʦ ʟʚʫʢ ʚʦ ʦʢʦʣʠʥʘʪʘ ʢʦʿ ʧʨʝʜʠʟʚʠʢʫʚʘ ʥʝʤʠʨ, 

ʧʨʝʯʢʠ ʠ ʥʘʨʫʰʫʚʘˁʝ ʥʘ ʟʜʨʘʚʿʝʪʦ ʠ ʯʫʚʩʪʚʦʪʦ ʥʘ ʣʫʺʝʪʦ ʠ ʠʤʘ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʿʘʥʠʝ ʚʨʟ ʦʢʦʣʠʥʘʪʘ. 
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ʀʟʚʦʨ ʥʘ ʙʫʯʘʚʘ (noise source)  ʝ ʦʙʿʝʢʪ ʠʣʠ ʩʨʝʜʩʪʚʦ (ʧʘʪ, ʤʦʪʦʨʥʦ 

ʚʦʟʠʣʦ), ʯʠʿʘ ʰʪʦ ʫʧʦʪʨʝʙʘ ʠʣʠ ʜʝʣʫʚʘˁʝ ʧʦʩʪʦʿʘʥʦ ʠʣʠ ʧʦʚʨʝʤʝʥʦ 

ʧʨʝʜʠʟʚʠʢʫʚʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ɽʤʠʩʠʿʘ ʥʘ ʙʫʯʘʚʘʪʘ (noise emission) ʧʨʝʪʩʪʘʚʫʚʘ ʚʦʟʜʫʰʥʠʦʪ ʟʚʫʢ ʢʦʿ 

ʰʪʦ ʛʦ ʝʤʠʪʫʚʘ  ʥʝʢʦʿ ʠʟʚʦʨ ʥʘ ʟʚʫʢ. 

ʀʤʠʩʠʿʘ ʥʘ ʙʫʯʘʚʘʪʘ (noise imission) ʝ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʦʜʨʝʜʝʥʘ 

ʪʦʯʢʘ ʥʘ ʝʤʠʩʠʿʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʢʦʿʘ ʝ ʨʝʟʫʣʪʘʪ ʦʜ ʚʣʠʿʘʥʠʝʪʦ ʥʘ 

ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ, ʢʦʿʘ ʰʪʦ ʩʝ ʠʟʨʘʟʫʚʘ ʚʦ dB(A). 

ʀʥʜʠʢʘʪʦʨ ʥʘ ɹʫʯʘʚʘʪʘ (noise indicator) ʝ ʘʢʫʩʪʠʯʥʘ ʛʦʣʝʤʠʥʘ ʩʦ ʢʦʿʘ 

ʩʝ ʦʧʠʰʫʚʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʝ ʠʟʨʘʟʫʚʘ ʚʦ ʝʜʠʥʠʮʘ dB(A) ʠ 

ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʙʫʯʘʚʘʪʘ, ʟʘ ʧʨʦʮʝʥʢʘ ʠ 

ʧʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʙʫʯʘʚʘʪʘ, ʠʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʰʢʠ ʢʘʨʪʠ ʠ 

ʧʣʘʥʠʨʘˁʝ ʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘʪʘ. 

ɻʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ ʥʘ ʠʥʜʠʢʘʪʦʨʦʪ ʥʘ ʙʫʯʘʚʘʪʘ (noisʝ indicator limit 

value) ʝ ʚʨʝʜʥʦʩʪʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʟʘ ʦʧʨʝʜʝʣʝʥ ʠʥʜʠʢʘʪʦʨ ʥʘ ʙʫʯʘʚʘʪʘ 

ʥʘ ʦʪʚʦʨʝʥ ʧʨʦʩʪʦʨ ʢʦʿ ʰʪʦ ʝ ʧʨʦʧʠʰʘʥ ʟʘ ʦʧʨʝʜʝʣʝʥʘ ʘʢʫʩʪʠʯʥʘ ʥʘʩʝʣʝʥʘ 

ʟʦʥʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʥʘʤʝʥʘʪʘ ʥʘ ʧʨʦʩʪʦʨʦʪ ʠʣʠ ʚʨʝʜʥʦʩʪʘ ʠʥʜʠʢʘʪʦʨʦʪ ʥʘ  

ʙʫʯʘʚʘʪʘ, ʢʦʿʘ ʝ ʧʨʦʧʠʰʘʥʘ ʟʘ ʟʘʪʚʦʨʝʥʠ ʧʨʦʩʪʦʨʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʥʘʤʝʥʘʪʘ ʥʘ 

ʧʨʦʩʪʦʨʠʿʘʪʘ. 

ʇʨʦʮʝʥʢʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʩʦ ʧʨʝʜʣʦʛ - ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ 

ʦʜ ʙʫʯʘʚʘʪʘ ʝ ʧʨʦʮʝʥʢʘ ʚʦ ʢʦʿʘ ʥʘ ʦʩʥʦʚʘ ʥʘ ʧʨʝʩʤʝʪʢʠʪʝ ʥʘ ʙʫʯʘʚʘʪʘ ʟʘ 

ʦʜʨʝʜʝʥ ʧʣʘʥʩʢʠ ʧʝʨʠʦʜ ˃ʝ ʩʝ ʦʧʨʝʜʝʣʠ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ˃ʝ ʩʝ ʠʟʨʘʙʦʪʘʪ 

ʧʨʝʜʣʦʛ - ʤʝʨʢʠ ʟʘ ʦʛʨʘʥʠʯʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ. 

ʇʣʘʥʩʢʠ ʧʝʨʠʦʜ ʝ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʩʢʠ ʧʨʝʩʝʢ ʦʜ ʧʨʚʘʪʘ ʛʦʜʠʥʘ ʚʦ 

ʧʫʰʪʘˁʝ ʥʘ ʧʨʦʤʝʪ ʟʘ ʢʦʿʘ ʩʝ ʧʨʦʮʝʥʫʚʘ ʙʫʯʘʚʘʪʘ ʠ ʟʘ ʢʦʿʘ ʩʝ ʜʠʤʝʥʟʠʦʥʠʨʘʘʪ 

ʤʝʨʢʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘʪʘ. 

ɼʠʥʘʤʠʯʢʦ ʦʧʪʦʚʘʨʫʚʘˁʝ (dynamic load) ʝ ʦʧʪʝʨʝʪʫʚʘˁʝ 

ʧʨʝʜʠʟʚʠʢʘʥʦ ʦʜ ʪʝʞʠʥʘʪʘ ʥʘ ʩʥʝʛʦʪ ʠ ʢʦʿʘ ʦʧʨʝʤʘ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʥʝʛʦʪ  

ʩʝ ʩʪʘʚʘ ʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ. 

ɸʢʪʠʚʥʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ (active action for protection 

against noise) ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʨʝʜʚʠʜʝʥʠ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʿʘʪʘ 
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ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ ʠʟʚʦʨʠʪʝ ʠʣʠ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ 

ʦʢʦʣʠʥʘʪʘ (ʙʘʨʠʝʨʠ) 

ɽʣʝʤʝʥʪʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘʪʘ/ʧʘʥʝʣ (noise protection/acoustic 

element) ʝ ʜʝʣ ʦʜ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʢʦʿ ʦʙʝʟʙʝʜʫʚʘ 

ʘʢʫʩʪʠʯʥʠ ʩʚʦʿʩʪʚʘ. 

ʂʦʥʩʪʨʫʢʮʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ (construction for protection 

against noise) ʝ ʢʦʥʩʪʨʫʢʮʠʿʘ ʢʦʿʘ ʩʧʨʝʯʫʚʘ ʜʠʨʝʢʪʥʦ ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ 

ʥʠʟ ʚʦʟʜʫʭʦʪ ʢʦʿʘ ʥʘʩʪʘʥʫʚʘ ʦʜ ʩʦʦʙʨʘ˃ʘʿʦʪ ʥʘ ʧʘʪʦʪ; ʩʩʦʩʪʘʚʝʥʘ ʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ (ʪʝʤʝʣʠ ʠ ʥʦʩʝʯʢʠ ʩʪʦʣʙʦʚʠ) ʠ ʝʣʝʤʝʥʪʠ ʟʘ ʟʘʰʪʠʪʘ 

ʦʜ ʙʫʯʘʚʘ. 

ɿʚʫʯʥʘ ʟʘʰʪʠʪʘ ʥʘ ʟʛʨʘʜʠʪʝ/ʧʘʩʠʚʥʘ ʟʘʰʪʠʪʘ (special insulation of 

dwellings) ʝ ʟʙʠʨ ʦʜ ʤʝʨʢʠ ʥʘ ʟʚʫʯʥʘʪʘ ʠʟʦʣʘʮʠʿʘ ʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʩʦ ʢʦʿʘ ʩʝ 

ʦʙʝʟʙʝʜʫʚʘ ʦʛʨʘʥʠʯʫʚʘˁʝ ʠʣʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʟʛʨʘʜʘʪʘ. [3] 

2.3 ʊʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ 

2.3.1 ʐʪʦ ʝ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ 

ɺʦ ʧʨʝʪʭʦʜʥʦʪʦ ʧʦʛʣʘʚʠʝ ʙʝʰʝ ʧʨʝʟʝʥʪʠʨʘʥʘ ʨʘʟʣʠʢʘʪʘ ʧʦʤʝʺʫ ʟʚʫʢʦʪ ʠ 

ʙʫʯʘʚʘʪʘ. ʆʪʪʫʢʘ ʤʦʞʝ ʜʘ ʟʘʢʣʫʯʠʤʝ ʜʝʢʘ ʟʚʫʢʦʪ ʢʦʿ ʛʦ ʧʨʦʠʟʚʝʜʫʚʘ 

ʩʦʦʙʨʘ˃ʘʿʦʪ ʚʦʦʙʠʯʘʝʥʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʢʘʢʦ Ăʩʦʦʙʨʘ˃ʘʿʥʘ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʘ 

ʙʫʯʘʚʘñ. ʊʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʩʠʪʝ ʟʚʫʮʠ ʢʦʠ ʩʝ ʩʣʫʰʘʘʪ ʢʘʢʦ 

ʨʝʟʫʣʪʘʪ ʥʘ ʜʚʠʞʝˁʝʪʦ ʥʘ ʚʦʟʠʣʘʪʘ ʧʦ ʧʘʪʠʰʪʘʪʘ ï ʩʦʦʙʨʘ˃ʘʿʥʠʮʠʪʝ, 

ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʢʦʤʙʠʥʘʮʠʿʘʪʘ ʦʜ ʩʠʪʝ ʚʦʟʤʦʞʥʠ ʠʟʚʦʨʠ ʥʘ ʟʚʫʢ ʦʜ ʚʦʟʠʣʘʪʘ.  

ɺʨʟ ʙʘʟʘ ʥʘ ʩʧʨʦʚʝʜʝʥʠ ʠʩʧʠʪʫʚʘˁʘ, ʟʘ ʚʠʜʦʪ ʥʘ ʙʫʯʘʚʘ ʢʦʿʘ ʝ ʨʝʟʫʣʪʘʪ 

ʥʘ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ, ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʝʢʘ ʥʘʿʛʦʣʝʤʠʦʪ ʧʨʦʮʝʥʪ ʦʜ ʜʫʨʠ 81% 

ʦʪʧʘʺʘ ʥʘ ʙʫʯʘʚʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʩʦʦʙʨʘ˃ʘʿʦʪ ʪ.ʥ. Ă ʩʦʦʙʨʘ˃ʘʿʥʘ - ʪʨʘʥʩʧʦʨʪʥʘñ 

ʙʫʯʘʚʘ, ʜʦʜʝʢʘ ʩʘʤʦ 19%  ʦʜ ʙʫʯʘʚʘʪʘ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʠʟʚʦʨʠ ʥʘ 

ʙʫʯʘʚʘ (ʠʥʜʫʩʪʨʠʿʘ, ʛʨʘʜʝʞʥʠʰʪʚʦ ʠ ʙʫʯʘʚʘ ʦʜ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʩʣʦʙʦʜʥʦ ʚʨʝʤʝ), 

(ʉʣʠʢʘ 3). [3] 

ʈʘʟʣʠʢʫʚʘʤʝ ʪʨʠ ʚʠʜʦʚʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʠʜʦʪ 

ʥʘ ʩʦʦʙʨʘ˃ʘʿ ʠ ʪʦʘ:  
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- ʙʫʯʘʚʘ ʦʜ ʧʘʪʝʥ,  

- ʙʫʯʘʚʘ ʦʜ ʞʝʣʝʟʥʠʯʢʠ ʠ  

- ʙʫʯʘʚʘ ʦʜ ʚʦʟʜʫʰʝʥ ʩʦʦʙʨʘ˃ʘʿ.  

 

 

ʉʣʠʢʘ 3.  ɼʠʿʘʛʨʘʤ ʥʘ ʧʨʦʮʝʥʪʫʘʣʥʘ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ  ʠʟʚʦʨʠ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ 

Figure 3. Diagram of percentage share of various noise sources 

ʆʜ ʩʣʠʢʘʪʘ 3 ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘʘʪ ʜʚʝ ʟʥʘʯʘʿʥʠ ʨʘʙʦʪʠ: 

- ʧʨʚʦ, ʜʝʢʘ ʥʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʦʢʦʣʠʥʘ ʝ ʨʝʟʫʣʪʘʪ 

ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʢʘʢʦ ʠʟʚʦʨ (ʜʫʨʠ 81%), ʚʦ ʦʜʥʦʩ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʠʟʚʦʨʠ 

ʥʘ ʙʫʯʘʚʘ (ʛʨʘʜʝʞʥʠʰʪʚʦ, ʩʧʦʨʪʩʢʠ ʠ ʤʫʟʠʯʢʠ ʤʘʥʠʬʝʩʪʘʮʠʠ, 

ʜʦʤʫʚʘˁʝ, ʩʪʨʝʣʠʰʪʘ ʠ ʜʨ.) ʠ 

- ʚʪʦʨʦ, ʥʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʙʫʯʘʚʘʪʘ ʦʜ ʜʫʨʠ 50% ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʙʫʯʘʚʘʪʘ 

ʦʜ ʧʘʪʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ, ʩʦ ʰʪʦ ʦʚʦʿ ʚʠʜ  ʙʫʯʘʚʘ ʩʪʘʥʫʚʘ ʜʦʤʠʥʘʥʪʝʥ ʠ 

ʥʘʿʛʦʣʝʤ ʠʟʚʦʨ ʥʘ ʙʫʯʘʚʘ. 

 

ʇʦʨʘʜʠ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʩʝʥʦʪʦ, ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʝ  

ʧʨʝʜʚʠʜ ʢʘʢʦ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʚʦ ʩʠʪʝ ʝʪʘʧʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʦʪ ʩʠʩʪʝʤ, 

ʟʘʧʦʯʥʫʚʘʿ˃ʠ ʦʜ ʧʨʦʝʢʪʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ, ʦʜʨʞʫʚʘˁʝ, ʧʘ ʩ¯ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ.  

ɹʫʯʘʚʘʪʘ,  ʢʦʿʘ ʜʦʘʺʘ ʦʜ ʩʦʦʙʨʘ˃ʘʿʦʪ ʚʣʠʿʘʝ ʥʘ ʤʠʣʠʦʥʠ ʣʫʺʝ ʠ ʚʦ ʤʥʦʛʫ ʩʣʫʯʘʠ 

ʙʘʨʘ ʥʘʜʣʝʞʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʜʘ ʦʙʝʟʙʝʜʘʪ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʦʜ 

ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ, ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʠʣʠ ʮʝʣʦʩʥʦ ʜʘ ʩʝ ʚʨʘʪʠ ʥʠʚʥʠʦʪ 

ʢʚʘʣʠʪʝʪ ʥʘ ʞʠʚʦʪ.  
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ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʦʪ ʤʦʞʝ ʜʘ ʙʠʜʝ ʤʥʦʛʫ 

ʟʥʘʯʘʿʥʦ, ʦʩʦʙʝʥʦ ʧʨʠ ʰʠʨʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʠʩʪʝʤʠ. ʊʦʘ ʝ ʧʨʠʯʠʥʘʪʘ 

ʟʦʰʪʦ ʩʝ ʥʘʤʝʪʥʫʚʘ ʩ ̄ ʧʦʛʦʣʝʤʘ ʧʦʪʨʝʙʘ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ʟʦʰʪʦ 

ʙʫʯʘʚʘʪʘ ʚʦ ʧʦʣʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʦʪ ʧʦʩʪʦʿʘʥʦ ʨʘʩʪʝ.  

2.3.2 ʀʟʚʦʨʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ  

ʂʘʢʦ ʰʪʦ ʙʝʰʝ ʧʨʝʪʭʦʜʥʦ ʢʘʞʘʥʦ, ʧʦʩʪʦʿʘʪ ʧʦʚʝ˃ʝ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʠ ʥʘ 

ʠʟʚʦʨ ʥʘ ʙʫʯʘʚʘ. ʆʜ ʠʥʪʝʨʝʩ ʥʘ ʦʚʦʿ ʤʘʛʠʩʪʝʨʩʢʠ ʪʨʫʜ ʝ ʙʫʯʘʚʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ 

ʦʜ ʧʘʪʥʠʦʪ ʤʦʪʦʨʝʥ ʩʦʦʙʨʘ˃ʘʿ ʥʘʨʝʯʝʥʘ Ăʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘñ, ʢʦʿʘ ʝ ʨʝʟʫʣʪʘʪ 

ʥʘ ʤʝʺʫʩʝʙʥʦʪʦ ʜʝʣʫʚʘˁʝ ʧʦʤʝʺʫ ʤʦʪʦʨʥʠʪʝ ʚʦʟʠʣʘ ʠ ʧʘʪʠʰʪʘʪʘ, ʦʜʥʦʩʥʦ 

ʥʠʚʥʘʪʘ ʢʦʣʦʚʦʟʥʘ ʧʦʚʨʰʠʥʘ. ʇʨʦʤʝʥʠʪʝ ʥʘ ʪʦʘ ʟʘʝʤʥʦ ʜʝʿʩʪʚʦ, ʜʦʚʝʜʫʚʘʘʪ ʜʦ 

ʧʨʦʤʝʥʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ. ʊʦʘ ʟʘʚʠʩʠ ʦʜ ʠʥʪʝʥʟʠʪʝʪʦʪ, ʚʠʜʦʪ, ʩʪʨʫʢʪʫʨʘʪʘ ʠ 

ʙʨʟʠʥʘʪʘ, ʘ ʧʦ ʦʜʥʦʩ ʥʘ ʧʘʪʦʪ ʦʜ ʚʠʜʦʪ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʠ 

ʥʘʜʦʣʞʥʠʦʪ ʥʘʢʣʦʥ. ɹʫʯʘʚʘʪʘ ʢʦʿʘ ʿʘ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʤʦʪʦʨʥʠʪʝ ʚʦʟʠʣʘ ʧʨʠ 

ʜʚʠʞʝˁʝ, ʤʦʞʝ ʜʘ ʿʘ ʧʦʜʝʣʠʤʝ ʥʘ [4]:  

- ʙʫʯʘʚʘ ʢʦʿʘ ʿʘ ʩʦʟʜʘʚʘ ʤʦʪʦʨʦʪ ʥʘ ʚʦʟʠʣʦʪʦ ʧʨʠ ʨʘʙʦʪʘ (ʙʫʯʘʚʘ ʦʜ 

ʤʦʪʦʨʦʪ); 

- ʙʫʯʘʚʘ ʢʦʿʘ ʩʝ ʩʦʟʜʘʚʘ ʧʨʠ ʤʝʺʫʩʝʙʥʦʪʦ ʜʝʣʫʚʘˁʝ ʥʘ ʧʥʝʚʤʘʪʠʮʠʪʝ ʦʜ 

ʚʦʟʠʣʦʪʦ ʠ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʧʨʠ ʤʠʥʫʚʘˁʝ ʥʘ ʚʦʟʠʣʦʪʦ ʥʠʟ ʤʝʜʠʫʤʦʪ 

- ʚʦʟʜʫʭ (ʙʫʯʘʚʘ ʦʜ ʪʨʢʘʣʘˁʝ) ʠ 

- ʙʫʯʘʚʘ ʢʦʿʘ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʪʫʨʙʫʣʝʥʮʠʿʘʪʘ ʥʘ ʚʦʟʜʫʭʦʪ ʢʦʿʘ ʩʝ ʿʘʚʫʚʘ ʧʨʠ 

ʜʚʠʞʝˁʝ ʥʘ ʚʦʟʠʣʦʪʦ (ʘʝʨʦʜʠʥʘʤʠʯʥʘ ʙʫʯʘʚʘ) (ʉʣ. 4). 

 

ʉʣʠʢʘ 4. ɺʠʜʦʚʠ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʘ ʙʫʯʘʚʘ 

Figure 4. Types of traffic noise 
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ʆʜ ʩʣʠʢʘʪʘ 4 ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʥʘʿʛʦʣʝʤʘ ʙʫʯʘʚʘ ʝ ʙʫʯʘʚʘʪʘ ʦʜ 

ʪʨʢʘʣʘˁʝ, ʢʦʿʘ ʩʝ ʩʦʟʜʘʚʘ ʧʨʠ ʟʘʝʤʥʦ ʜʝʿʩʪʚʦʪʦ ʧʦʤʝʺʫ ʧʥʝʚʤʘʪʠʮʠʪʝ ʦʜ 

ʚʦʟʠʣʦʪʦ ʠ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʧʨʠ ʤʠʥʫʚʘˁʝ ʥʘ ʚʦʟʠʣʦʪʦ ʥʠʟ ʤʝʜʠʫʤʦʪ ï 

ʚʦʟʜʫʭ. ʆʚʦʿ ʪʠʧ ʥʘ ʙʫʯʘʚʘ ʟʘʚʠʩʠ ʧʨʘʚʦʧʦʨʮʠʦʥʘʣʥʦ ʦʜ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ 

ʥʘ ʚʦʟʠʣʘʪʘ. 

ʉʝʢʦʿ ʠʟʚʦʨ ʥʘ ʟʚʫʢ ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʟʜʨʫʞʝʥʠʪʝ 

ʩʧʝʢʪʨʠ, ʘʤʧʣʠʪʫʜʠʪʝ ʠ ʚʨʝʤʝʥʩʢʘʪʘ ʠʩʪʦʨʠʿʘ. ʉʧʝʢʪʨʫʤʦʪ ʿʘ ʦʪʢʨʠʚʘ 

ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʥʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ. ʉʣʠʢʘʪʘ 5 ʧʦʢʘʞʫʚʘ ʧʨʠʤʝʨ ʥʘ 

ʩʧʝʢʪʨʫʤ ʥʘ ʧʦʩʪʦʿʘʥ ʩʦʦʙʨʘ˃ʘʿ ʥʘ ʘʚʪʦʧʘʪʠʰʪʘ, ʦʜ ʢʘʜʝ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ 

ʜʝʢʘ ʥʘʿʜʦʤʠʥʘʥʪʝʥ ʨʘʥʛ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʝ ʧʦʤʝʺʫ 200 ʠ 2000 Hz [4].  

ʃʫʺʝʪʦ ʥʝ ʩʣʫʰʘʘʪ ʧʦʜʝʜʥʘʢʚʦ ʜʦʙʨʦ ʥʘ ʩʠʪʝ ʬʨʝʢʚʝʥʮʠʠ, ʪʠʝ ʠʜʝʘʣʥʦ 

ʤʦʞʘʪ ʜʘ ʩʣʫʰʘʘʪ ʬʨʝʢʚʝʥʮʠʠ ʦʜ 20 ʜʦ 20,000 Hz (ʩʝʧʘʢ ʦʩʝʪʣʠʚʦʩʪʘ ʥʘ 

ʧʦʚʠʩʦʢʠ ʬʨʝʢʚʝʥʮʠʠ ʩʝ ʥʘʤʘʣʫʚʘ ʩʦ ʛʦʜʠʥʠʪʝ), ʧʨʠ ʰʪʦ ʩʣʫʰʘˁʝʪʦ ʝ 

ʥʘʿʦʩʝʪʣʠʚʦ  ʦʜ ʦʢʦʣʫ 1,000 ʜʦ 6,300 Hz. 

 

ʉʣʠʢʘ 5. ʇʨʠʤʝʨ ʥʘ ʩʧʝʢʪʘʨ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ ʥʘ ʘʚʪʦʧʘʪ 

Figure 5. Example of a traffic noise spectrum on a highway 

 

ɿʚʫʢʦʪ ʢʦʿ ʜʦʘʺʘ ʦʜ ʩʦʦʙʨʘ˃ʘʿʦʪ ʥʘ ʘʚʪʦʧʘʪʠʰʪʘʪʘ, ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ 

ʦʢʦʣʫ 90 ʤʝʪʨʠ ʦʜ ʘʚʪʦʧʘʪʠʰʪʘʪʘ, ʩʢʦʨʦ ʩʝʢʦʛʘʰ ʧʨʝʪʩʪʘʚʫʚʘ ʙʫʯʘʚʘ ʥʘ ʥʠʚʦ 

ʦʜ ʦʢʦʣʫ 60 dB(A) [4] (ʉʣ. 6.). 
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ʉʣʠʢʘ 6. ʈʘʟʣʠʯʥʠ ʚʠʜʦʚʠ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ 

Figure 6.Different types of noise sources 

2.4 ɺʣʠʿʘʥʠʿʘ ʚʨʟ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ  

 ɺʨʟ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘʪʘ ʚʣʠʿʘʥʠʝ ʠʤʘʘʪ ʧʦʚʝ˃ʝ ʯʠʥʠʪʝʣʠ, ʦʜ ʢʦʠ 

ʥʘʿʟʥʘʯʘʿʥʠ ʩʝ ʩʣʝʜʥʠʚʝ: 

- ʚʣʠʿʘʥʠʝ ʦʜ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ; 

- ʚʣʠʿʘʥʠʝ ʦʜ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ; 

- ʚʣʠʿʘʥʠʝ ʦʜ ʢʘʪʝʛʦʨʠʿʘʪʘ ï ʚʠʜʦʪ ʥʘ ʤʦʪʦʨʥʠ ʚʦʟʠʣʘ; 

- ʚʣʠʿʘʥʠʝ ʦʜ ʛʝʦʤʝʪʨʠʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʧʘʪʠʰʪʘʪʘ;  

- ʚʣʠʿʘʥʠʝ ʦʜ ʧʥʝʚʤʘʪʠʮʠʪʝ ʠ 

- ʚʣʠʿʘʥʠʝ ʦʜ ʨʘʩʪʦʿʘʥʠʝʪʦ ï ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ. 

 

 ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʩʝʢʦʿ ʦʜ ʦʚʠʝ ʥʘʚʝʜʝʥʠ ʯʠʥʠʪʝʣʠ ʝ ʟʥʘʯʘʿʥʦ ʟʘ ʛʦʣʝʤʠʥʘʪʘ 

ʥʘ ʩʦʟʜʘʜʝʥʘʪʘ ʙʫʯʘʚʘ. ʆʩʦʙʝʥʦ ʝ ʟʥʘʯʘʿʥʦ ʜʘ ʩʝ ʠʩʪʘʢʥʝ ʜʝʢʘ ʜʝʣʫʚʘˁʝʪʦ ʥʘ 

ʦʚʠʝ ʯʠʥʠʪʝʣʠ ʥʝ ʝ ʧʦʝʜʠʥʝʯʥʦ ï ʦʜʜʝʣʥʦ ʥʘ ʩʝʢʦʿ ʦʜ ʥʠʚ, ʪʫʢʫ ʪʠʝ ʜʝʣʫʚʘʘʪ 
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ʟʘʝʜʥʠʯʢʠ ï ʚʦ ʩʠʥʝʨʛʠʿʘ, ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʦʜ ʥʘʧʠʰʘʥʦʪʦ ʚʦ 

ʩʣʝʜʥʠʪʝ ʥʝʢʦʣʢʫ ʧʦʜʧʦʛʣʘʚʠʿʘ. 

2.4.1 ɺʣʠʿʘʥʠʝ ʦʜ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʝʨʝˁʘʪʘ ʥʘ ʙʫʯʘʚʘ ʧʨʠ ʜʚʠʞʝˁʝ ʧʦ ʚʦʟʥʘ ʧʦʚʨʰʠʥʘ ʦʜ 

ʘʩʬʘʣʪ ʙʝʪʦʥ, ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʙʫʯʘʚʘʪʘ ʦʜ ʪʨʢʘʣʘˁʝ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʧʨʠ 

ʜʠʨʝʢʪʥʘ ʙʨʟʠʥʘ, ʝ ʠʟʚʦʨ ʥʘ ʙʫʯʘʚʘ ʢʦʿʘ ʰʪʦ ʧʨʝʦʚʣʘʜʫʚʘ ʢʘʢʦ ʢʘʿ ʣʝʩʥʠʪʝ, ʪʘʢʘ 

ʠ ʢʘʿ ʪʝʰʢʠʪʝ ʚʦʟʠʣʘ. ʆʚʘ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʪʘʢʚʘʪʘ ʙʫʯʘʚʘ ʧʨʠʤʘʨʥʦ ʟʘʚʠʩʠ ʦʜ 

ʩʪʨʫʢʪʫʨʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ (ʜʣʘʙʦʯʠʥʘ ʥʘ ʤʠʢʨʦ ʠ 

ʤʘʢʨʦʪʝʢʩʪʫʨʘ) ʠ ʥʝʨʘʤʥʠʥʠʪʝ, ʦʜʥʦʩʥʦ ʨʘʤʥʦʩʪʘ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ 

ʠʟʨʘʟʝʥʘ ʧʨʝʢʫ  ʄʝʺʫʥʘʨʦʜʥʠʦʪ ʠʥʜʝʢʩ ʥʘ ʨʘʤʥʦʩʪ ʀʈʀ (IRI [m/km]) [5]. 

ʅʘʿʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʘʪʘ ʠʤʘʘʪ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʠ ʩʦʦʙʨʘ˃ʘʿʦʪ. 

ɺʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʧʘʢ ʚʣʠʿʘʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʨʝʢʫ ʩʣʝʜʥʠʚʝ ʬʘʢʪʦʨʠ: ʨʘʧʘʚʦʩʪ ʠ 

ʩʦʩʪʦʿʙʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ (ʉʣ. 7.).  

 

ʉʣʠʢʘ 7. ʈʘʧʘʚʦʩʪ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ 

 Figure 7. Surface roughness 

 

ɺʣʠʿʘʥʠʝʪʦ ʦʜ ʜʣʘʙʦʯʠʥʘʪʘ ʥʘ ʨʘʧʘʚʦʩʪ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ (ʩʣ. 8. ʠ 

ʩʣ. 9.) ʥʘʿʤʥʦʛʫ ʟʘʚʠʩʠ ʦʜ: 

- ʦʜʙʨʘʥʠʦʪ ʪʠʧ ʥʘ ʘʙʝʯʢʠ ʘʩʬʘʣʪʝʥ ʩʣʦʿ (ʚʦ ʧʦʛʣʝʜ ʥʘ ʟʨʥʝʪʦʩʪ ʠ ʩʦʩʪʘʚ 

ʥʘ ʘʩʬʘʣʪʥʘʪʘ ʤʝʰʘʚʠʥʘ); 

- ʚʣʠʿʘʥʠʿʘ ʦʜ ʛʨʘʜʝˁʝʪʦ;  
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- ʢʘʢʦ ʠ ʦʜ ʧʨʝʟʝʤʝʥʠ ʜʦʧʦʣʥʠʪʝʣʥʠ ʤʝʨʢʠ ʧʨʠ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ 

ʧʘʪʠʰʪʘʪʘ (ʧʦʩʪʘʧʢʠ ʥʘ ʥʘʨʘʧʫʚʘˁʝ ʥʘ ʢʦʣʦʚʦʟʦʪ). 

 

ʉʣʠʢʘ 8. ɼʦʙʨʘ ʠ ʣʦʰʘ ʪʝʢʩʪʫʨʘ 

Figure 8. Good and bad texture 

 

 

ʉʣʠʢʘ 9. ɺʣʠʿʘʥʠʝ ʥʘ ʨʘʧʘʚʦʩʪʘ ʚʨʟ  ʙʫʯʘʚʘʪʘ 

 Figure 9. Influence of surface roughness on traffic noise 

 

ʂʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʝʢʘ ʧʦʩʪʦʠ ʧʨʘʚʦʧʨoʧʦʨʮʠʦʥʘʣʥʘ ʟʘʚʠʩʥʦʩʪ ʧʦʤʝʺʫ 

ʜʣʘʙʦʯʠʥʘʪʘ ʥʘ ʨʘʧʘʚʦʩʪ ʠ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʦʜʥʦʩʥʦ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ 

ʜʣʘʙʦʯʠʥʘʪʘ ʥʘ ʨʘʧʘʚʦʩʪ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʜʦʘʺʘ ʜʦ ʣʠʥʝʘʨʥʦ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ʦʙʨʘʪʥʦ, ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʨʘʧʘʚʦʩʪʘ ʩʝ ʥʘʤʘʣʫʚʘ 
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ʙʫʯʘʚʘʪʘ ʦʜ ʚʟʘʝʤʦʜʝʿʩʪʚʦʪʦ ʩʦ ʧʥʝʚʤʘʪʠʮʠʪʝ, ʥʦ ʟʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ 

ʜʝʢʘ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʨʘʧʘʚʦʩʪʘ ʩʝ ʚʣʦʰʫʚʘ ʩʪʘʙʠʣʥʦʩʪʘ ʥʘ ʚʦʟʠʣʘʪʘ ʠ 

ʫʩʣʦʚʠʪʝ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ.  

ʀʩʪʦʪʘʢʘ, ʫʪʚʨʜʝʥʦ ʝ ʜʝʢʘ ʝʤʠʩʠʿʘʪʘ ʥʘ ʙʫʯʘʚʘ ʥʘ ʙʝʪʦʥʩʢʠ ʚʦʟʥʠ ʧʦʚʨʰʠʥʠ (ʩʦ 

ʟʘʚʨʰʥʠ ʘʙʝʯʢʠ ʩʣʦʝʚʠ), ʝ ʧʦʛʦʣʝʤʘ ʦʜ ʚʦʟʥʠʪʝ ʧʦʚʨʰʠʥʠ ʩʦ ʘʩʬʘʣʪʥʠ ʘʙʝʯʢʠ 

ʩʣʦʝʚʠ [6].  

ɺʣʠʿʘʪʝʣʝʥ ʯʠʥʠʪʝʣ ʚʨʟ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ ʠ 

ʟʘʚʨʰʥʠʦʪ ʩʣʦʿ ʦʜ ʢʦʣʦʚʦʟʦʪ ʠ ʟʘʚʠʩʥʦ ʦʜ ʤʝʪʦʜʦʪ ʥʘ ʧʨʝʩʤʝʪʫʚʘˁʝ, ʩʧʦʨʝʜ 

ɻʝʨʤʘʥʩʢʘʪʘ (ʪʘʙ. 3), ʠʣʠ ʌʨʘʥʮʫʩʢʘ ʤʝʪʦʜʘ (ʪʘʙ. 4), ʥʝʛʦʚʦʪʦ ʚʣʠʿʘʥʠʝ ʝ 

ʨʘʟʣʠʯʥʦ.  

ʊʘʙʝʣʘ 3. ʇʦʨʘʩʪ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ 

ʢʦʣʦʚʦʟʦʪ (ɻʝʨʤʘʥʩʢʘ ʤʝʪʦʜʘ) 

Table 3.  Increase in noise level depending on pavement surface (German method)  

ʊʠʧ ʥʘ ʚʦʟʥʘ ʧʦʚʨʰʠʥʘ D4 (dBA) 

ɸʩʬʘʣʪ 0 

ɻʨʫʙ ʘʩʬʘʣʪ ʠ ʙʝʪʦʥ 1 

ɻʨʫʙ ʙʝʪʦʥ (ʠʟʙʨʘʟʜʝʥ) 1,5 - 2 

 

 

ʊʘʙʝʣʘ 4. ʇʦʨʘʩʪ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ 

ʢʦʣʦʚʦʟʦʪ (ʌʨʘʥʮʫʩʢʘ ʤʝʪʦʜʘ) 

Table 4. Increase in noise level depending on pavement surface (French method)  

ʊʠʧ ʥʘ ʚʦʟʥʘ ʧʦʚʨʰʠʥʘ Dʢʦʣʦʚʦʟ (dBA) 

ʅʦʚ ʙʠʪʫʤʝʥʩʢʠ ʠʣʠ ʮʝʤʝʥʪ-ʙʝʪʦʥʩʢʠ ʢʦʣʦʚʦʟ 0 

ɻʨʫʙʦʟʨʥʝʩʪ ʘʩʬʘʣʪ 2 

ʈʘʤʥʘ ʢʘʤʝʥʠʪʘ ʦʙʣʦʛʘ, ʜʦʪʨʘʝʥ ʮʝʤʝʥʪ-ʙʝʪʦʥʩʢʠ ʢʦʣʦʚʦʟ 3 

 

ʅʘ ʙʫʯʘʚʘʪʘ ʢʘʢʦ ʥʘʜʚʦʨʝʰʥʠ ʜʦʧʦʣʥʠʪʝʣʥʠ ʯʠʥʠʪʝʣʠ ʢʦʠ ʚʣʠʿʘʘʪ ʩʝ ʠ 

ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʦʜʥʦʩʥʦ ʨʘʤʥʦʩʪʘ, ʨʘʧʘʚʦʩʪʘ, ʜʠʤʝʥʟʠʠʪʝ ʠ 

ʛʝʦʤʝʪʨʠʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʪʨʘʩʘʪʘ (ʥʘʜʦʣʞʥʠʪʝ ʠ ʥʘʧʨʝʯʥʠ ʥʘʢʣʦʥʠ, 

ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ ʠ ʚʝʨʪʠʢʘʣʥʘʪʘ ʟʘʢʨʠʚʝʥʦʩʪ ʥʘ ʪʨʘʩʘʪʘ), ʧʦʪʦʘ ʧʦʿʘʚʝʥʠʪʝ 
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ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʥʝʘ, ʥʝʿʟʠʥʘʪʘ ʠʩʧʦʣʠʨʘʥʦʩʪ,  ʥʦ ʠ ʜʘʣʠ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʝ 

ʩʫʚʘ ʠʣʠ ʤʦʢʨʘ (ʪʘʙʝʣʘ. 5)  ʠ ʜʨ. 

ʊʘʙʝʣʘ 5. ʇʦʨʘʩʪ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ 

(ʌʨʘʥʮʫʩʢʘ ʤʝʪʦʜʘ) 

Table 5. Increase in noise level depending on pavement surface (French method) 

ɸʙʝʯʢʠ ʩʣʦʿ ʉʦʩʪʦʿʙʘ ʥʘ ʢʦʣʦʚʦʟ 

ɹʨʟʠʥʘ ʥʘ ʚʦʟʝˁʝ  (km/h) 

60 80 100 

ʙʫʯʘʚʘ ʚʦ (dB (A)) 

ɸʩʬʘʣʪ 
ʉʫʚ 70 75 79 

ɺʣʘʞʝʥ 80 82 84 

ɹʝʪʦʥ 
ʉʫʚ 73 78 82 

ɺʣʘʞʝʥ 80 82 84 

 

ʆʜ ʧʨʠʢʘʞʘʥʘʪʘ ʪʘʙʝʣʘ 5 ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ: 

- ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʟʛʦʣʝʤʫʚʘ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ 

ʜʚʠʞʝˁʝ ʠ ʚʣʘʞʥʦʩʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ; 

- ʢʦʣʦʚʦʟʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦ ʘʙʝʯʢʠ ʙʝʪʦʥʩʢʠ ʩʣʦʿ ʩʝ ʧʦʙʫʯʥʠ ʧʨʠ ʩʫʚʠ 

ʢʦʣʦʚʦʟʠ, ʜʦʜʝʢʘ ʧʨʠ ʚʣʘʞʥʘ ʩʦʩʪʦʿʙʘ ʥʘ ʘʙʝʯʢʠʦʪ ʩʣʦʿ ʦʜ ʢʦʣʦʚʦʟʦʪ, 

ʧʨʝʜʥʦʩʪʘ ʥʘ ʘʩʬʘʣʪʥʠʪʝ ʢʦʣʦʚʦʟʠ ʢʘʢʦ ʧʦʪʠʚʢʠ ʩʝ ʛʫʙʠ; 

- ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʚʦʟʝˁʝ, ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʚʦʟʥʘʪʘ 

ʧʦʚʨʰʠʥʘ ʢʘʢʦ ʚʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʦʩʪʘ ʦʧʘʺʘ. 

 

ɺʦ ʮʝʣʠʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʦʜ ʢʦʣʝʙʘˁʘʪʘ ʥʘ ʪʨʢʘʣʘʪʘ ʦʜ ʚʦʟʥʘʪʘ 

ʧʦʚʨʰʠʥʘ ʝ ʧʦʛʦʣʝʤʦ ʜʦʢʦʣʢʫ ʝ ʧʦʛʦʣʝʤʘ ʥʝʨʘʤʥʦʩʪʘ ʠ ʨʘʧʘʚʦʩʪʘ ʥʘ ʚʦʟʥʘʪʘ 

ʧʦʚʨʰʠʥʘ. ʅʝʨʘʤʥʦʩʪʘ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʚʦ ʧʦʤʘʣʘ ʤʝʨʢʘ ʚʣʠʿʘʝ ʥʘ 

ʙʫʯʘʚʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ, ʟʘʪʦʘ ʰʪʦ ʥʝʨʘʤʥʦʩʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ ʫʩʣʦʚʫʚʘ ʚʦʟʝˁʝ 

ʩʦ ʧʦʤʘʣʘ ʙʨʟʠʥʘ. 

ʋʪʚʨʜʝʥʦ ʝ ʜʝʢʘ ʩʦ ʜʦʜʘʚʘˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʧʝʮʠʿʘʣʥʠ ʜʦʜʘʪʦʮʠ ʚʦ 

ʩʪʨʫʢʪʫʨʘʪʘ (ʤʝʰʘʚʠʥʘʪʘ) ʥʘ ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʢʨʠʚʢʘ ʩʝ ʧʦʩʪʠʛʥʫʚʘ ʩʥʠʞʫʚʘˁʝ  
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(ʘʤʦʨʪʠʟʠʨʘˁʝ) ʟʘ 5 ï 6 dB. ʊʘʢʘ ʥʘ ʧʨʠʤʝʨ, ʚʦ ʐʚʝʜʩʢʘ ʧʨʝʜʣʦʞʝʥ ʝ 

ʘʩʬʘʣʪʝʥ ʙʝʪʦʥ ʩʦ ʜʦʜʘʪʦʢ ʥʘ ʛʨʘʥʫʣʘʪ ʦʜ ʛʫʤʘ. ʊʘʢʚʘʪʘ ʢʦʣʦʚʦʟʥʘ ʧʦʢʨʠʚʢʘ 

ʠʤʘ ʜʦʙʨʘ ʝʣʘʩʪʠʯʥʦʩʪ ʠ ʧʨʠʣʝʧʣʠʚʦʩʪ (ʬʘʪʣʠʚʦʩʪ). ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʢʘʤʝʥʘ 

ʩʠʪʥʝʞ ʩʦ ʬʨʘʢʮʠʠ ʦʜ Ï(11 ï 16) mm ʚʦ ʘʩʬʘʣʪʥʠʦʪ ʤʘʩʪʠʢʩ, ʦʙʝʟʙʝʜʫʚʘʘʪ 

ʚʠʩʦʢʘ ʿʘʢʦʩʪ ʥʘ ʠʩʪʠʦʪ. ɺʦ ʤʝʰʘʚʠʥʘʪʘ ʦʙʠʯʥʦ ʩʝ ʜʦʜʘʚʘʘʪ 5 ï 6 % ʛʫʤʝʥ 

ʘʛʨʝʛʘʪ. ʇʦʢʨʘʿ ʦʪʧʦʨʥʦʩʪʘ ʥʘ ʤʨʟʥʝˁʝ, ʨʘʧʘʚʦʩʪ, ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʘʿʢʦʩʪ ʥʘ ʩʤʦʣʢʥʫʚʘˁʝ, ʩʝ ʧʦʩʪʠʛʥʫʚʘ ʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ. 

ʀ ʧʦʢʨʘʿ ʤʝʨʢʠʪʝ ʟʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ, ʩʥʠʞʫʚʘˁʝʪʦ ʥʘ ʥʠʚʦʪʦ 

ʥʘ ʙʫʯʘʚʘ ʧʨʝʜ ʩ,̄ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʦ ʧʨʘʚʠʣʝʥ ʠʟʙʦʨ, ʢʦʥʩʪʨʫʢʮʠʿʘ ʠ 

ʩʦʜʨʞʠʥʘ ʥʘ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ. ɺʦ ʥʘʩʝʣʝʥʠ ʨʝʦʥʠ ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʙʝʛʥʫʚʘʘʪ 

ʢʦʣʦʚʦʟʥʠ ʧʦʢʨʠʚʢʠ (ɸɹ ʩʣʦʝʚʠ) ʢʦʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʙʫʯʘʚʘ (ʥʘ ʧʨ. ʧʘʚʝʨʠ, 

ʢʘʣʜʨʤʘ ʠ ʩʣ.). ʀʩʪʦ ʪʘʢʘ, ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʩʚʝʪʠ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʝʣʠʤʠʥʠʨʘˁʝ ʥʘ ʥʝʨʘʤʥʠʥʠʪʝ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʜʦʙʨʘ ʚʨʩʢʘ ʧʦʤʝʺʫ ʟʘʚʨʰʥʠʪʝ 

ʠ ʜʦʣʥʠʪʝ ʩʣʦʝʚʠ ʥʘ ʢʦʣʦʚʦʟʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠ ʠʟʙʝʛʥʫʚʘˁʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘ 

ʜʝʣʦʚʠʪʝ ʥʘ ʠʥʪʝʥʟʠʚʥʦ ʢʦʯʝˁʝ ʠ ʧʦʘʺʘˁʝ ʦʜ ʤʝʩʪʦ. ɼʠʣʘʪʠʮʠʦʥʠʪʝ ʬʫʛʠ ʥʘ 

ʮʝʤʝʥʪ-ʙʝʪʦʥʩʢʠʪʝ ʢʦʣʦʚʦʟʠ ʪʨʝʙʘ ʧʦʩʝʙʥʦ ʜʘ ʩʝ ʠʟʚʝʜʘʪ, ʟʘ ʜʘ ʥʝ 

ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʜʦʧʦʣʥʠʪʝʣʥʘ ʙʫʯʘʚʘ ʦʜ ʫʜʘʨʠʪʝ. 

2.4.2 ɺʣʠʿʘʥʠʝ ʦʜ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ 

ɿʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʥʘʚʝʜʝ ʜʝʢʘ ʧʨʠ ʜʚʠʞʝˁʝ ʥʘ ʚʦʟʠʣʘʪʘ ʩʦ ʤʘʣʘ ʙʨʟʠʥʘ, 

ʙʫʯʘʚʘʪʘ ʦʜ ʤʦʪʦʨʦʪ ʝ ʧʦʛʦʣʝʤʘ ʦʜ ʙʫʯʘʚʘʪʘ ʩʦʟʜʘʜʝʥʘ ʦʜ ʠʥʪʝʨʘʢʮʠʿʘʪʘ 

ʧʦʤʝʺʫ ʚʦʟʠʣʘʪʘ ʠ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ.  

ʇʨʠ ʜʚʠʞʝˁʝ ʥʘ ʚʦʟʠʣʘʪʘ, ʟʘ ʘʚʪʦʤʦʙʠʣʠ ʩʦ ʧʦʛʦʣʝʤʘ ʙʨʟʠʥʘ ʦʜ 30 km/h 

ʠ ʟʘ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ ʩʦ ʧʦʛʦʣʝʤʘ ʙʨʟʠʥʘ ʦʜ 40 km/h, ʙʫʯʘʚʘʪʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʪʨʢʘʣʘˁʝʪʦ ʥʘ ʧʥʝʚʤʘʪʠʮʠʪʝ ʧʦ ʢʦʣʦʚʦʟʦʪ ʩʪʘʥʫʚʘ ʟʥʘʯʘʿʥʘ ʘ ʠ ʝ  ʜʦʤʠʥʘʥʪʥʘ 

ʟʘ ʙʨʟʠʥʠ ʧʦʛʦʣʝʤʠ ʦʜ 50 km/h [7].  

ʄʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʥʘ ʧʘʪʠʰʪʘ ʢʘʜʝ ʚʦʟʠʣʘʪʘ ʩʝ ʜʚʠʞʘʪ ʩʦ ʛʦʣʝʤʠ 

ʙʨʟʠʥʠ ï ʘʚʪʦʧʘʪʠʰʪʘ (ʜʦ 130 km/h), ʜʦʤʠʥʘʥʪʥʘ ʙʫʯʘʚʘ ʝ ʦʥʘʘ ʢʦʿʘ ʝ 

ʩʦʟʜʘʜʝʥʘ ʢʘʢʦ ʠʥʪʝʨʘʢʮʠʿʘ ʧʦʤʝʺʫ ʪʨʢʘʣʘʪʘ ʥʘ ʚʦʟʠʣʦʪʦ ʠ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, 

ʜʦʜʝʢʘ ʙʫʯʘʚʘʪʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʜ ʨʘʙʦʪʘʪʘ ʥʘ ʤʦʪʦʨʦʪ ʥʘ ʚʦʟʠʣʘʪʘ ʩʪʘʥʫʚʘ 

ʟʘʥʝʤʘʨʣʠʚʘ.  
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ʇʨʠ ʧʦʛʦʣʝʤʠ ʙʨʟʠʥʠ ʥʘ ʚʦʟʝˁʝ, ʜʦʤʠʥʘʥʪʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʘʪʘ ʩʝ 

ʿʘʚʫʚʘ ʦʜ ʛʫʤʠʪʝ (ʙʫʯʘʚʘ ʦʜ ʪʨʢʘʣʘˁʝ), ʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʙʫʯʘʚʘ ʩʝ 

ʿʘʚʫʚʘʘʪ ʧʨʠ ʬʨʝʢʚʝʥʮʠʠ ʦʜ ʦʢʦʣʫ 1 Hz.  

ʆʜ ʥʘʚʝʜʝʥʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ, ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ ʥʘ 

ʚʦʟʠʣʘʪʘ ʧʦʢʨʘʿ ʪʦʘ ʰʪʦ ʝ ʝʜʝʥ ʦʜ ʛʣʘʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʙʝʟʙʝʜʥʦ ʦʜʚʠʚʘˁʝ 

ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ, ʪʘʘ ʠʤʘ ʚʘʞʥʘ ʫʣʦʛʘ ʠ ʦʜ ʘʩʧʝʢʪ ʥʘ ʟʘʰʪʠʪʘʪʘ ʥʘ ʯʦʚʝʢʦʚʘʪʘ 

ʦʢʦʣʠʥʘ ʦʜ ʙʫʯʘʚʘ. ɹʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ ʝ ʚʦ ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʦʜʥʦʩ ʩʦ 

ʙʫʯʘʚʘʪʘ, ʦʜʥʦʩʥʦ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʤʦʪʦʨʥʠʪʝ 

ʚʦʟʠʣʘ  ʜʦʘʺʘ ʠ ʜʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ (ʪʘʙ. 6). 

 

ʊʘʙʝʣʘ 6. ʈʝʬʝʨʝʥʪʥʦ ʤʘʢʩʠʤʘʣʥʦ ʥʠʚʦ (Lo) ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʚʦʟʠʣʘ, 

ʤʝʨʝʥ ʥʘ ʦʜʘʣʝʯʝʥʦʩʪ d0=7,5 m  

Table 6. Reference maximum level (Lo) of representative vehicles, measured on 

distance of d0=7,5 m 

ʂʘʪʝʛʦʨʠʿʘ  

ʥʘ ʚʦʟʠʣʘ 

ɹʨʟʠʥʘ ʥʘ ʜʚʠʞʝˁʝ 

(km/h) 

Lo (ʥʠʚʦ ʥʘ 7,5 m) 

[dB (A)] 

ʃʝʩʥʠ ʚʦʟʠʣʘ 

120 81 

100 79 

80 76 

ʊʝʰʢʠ ʚʦʟʠʣʘ 
80 84 

60 81 

 

ʉʧʦʨʝʜ ʩʧʨʦʚʝʜʝʥʠʪʝ ʠʩʧʠʪʫʚʘˁʘ ʚʦ ʉɸɼ, ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʝʢʘ ʙʨʟʠʥʘʪʘ 

ʢʦʿʘ ʝ ʧʨʦʤʝʥʣʠʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʿʘʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ. ʊʘʢʘ ʥʘ 

ʧʨʠʤʝʨ, ʟʘʙʝʣʝʞʘʥʦ ʝ ʜʝʢʘ ʥʘ ʤʥʦʛʫ ʘʚʪʦʧʘʪʠʰʪʘ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʙʨʟʠʥʘʪʘ 

ʦʜ 10 mph (ʦʢʦʣʫ 15 km/h),  ˃ʝ ʨʝʟʫʣʪʠʨʘ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʟʚʫʢ ʦʜ 

ʧʨʠʙʣʠʞʥʦ 2 ʜʦ 3 dBA (ʉʣ. 10) [6]. 
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ʉʣʠʢʘ 10. ɽʬʝʢʪʠʪʝ ʥʘ ʙʨʟʠʥʘʪʘ ʚʨʟ ʠʟʚʦʨʠʪʝ ʥʘ ʟʚʫʢ ʢʘʿ ʚʦʟʠʣʘʪʘ 

Figure 10. Speed effects on vehicle noise sources 

2.4.3 ɺʣʠʿʘʥʠʝ ʦʜ ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʤʦʪʦʨʥʠ ʚʦʟʠʣʘ 

ɻʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘʪʘ ʠʤʘ ʠ ʪʠʧʦʪ, ʦʜʥʦʩʥʦ 

ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʚʦʟʠʣʘ. ɿʘ ʪʘʘ ʮʝʣ, ʥʝʦʧʭʦʜʥʦ ʝ ʜʘ ʩʝ ʨʘʩʧʦʣʘʛʘ ʩʦ ʙʘʥʢʘ ʥʘ 

ʧʦʜʘʪʦʮʠ ʥʝ ʩʘʤʦ ʟʘ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿ, ʪʫʢʫ ʠ ʟʘ ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʚʦʟʠʣʘ 

ʢʦʠ ʩʝ ʜʚʠʞʘʪ ʧʦ ʧʘʪʥʘʪʘ ʤʨʝʞʘ, ʠʣʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʦʪ ʧʘʪ ʢʦʿ ʩʝ ʥʘʙˀʫʜʫʚʘ ʟʘ 

ʧʨʝʟʝʤʘˁʝ ʥʘ ʘʜʝʢʚʘʪʥʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ. ɿʘʪʦʘ 

ʧʦʧʨʝʮʠʟʥʠ ʧʨʝʩʤʝʪʫʚʘˁʘ ʩʝ ʚʨʰʘʪ ʢʦʛʘ ʠʤʘʤʝ ʧʦʜʝʣʙʘ ʥʘ ʚʦʟʠʣʘʪʘ ʚʦ ʧʦʚʝ˃ʝ 

ʢʘʪʝʛʦʨʠʠ, ʘ ʥʝ ʩʘʤʦ ʚʦ ʜʚʝ ʢʘʪʝʛʦʨʠʠ (ʣʝʩʥʠ ʠ ʪʝʰʢʠ ʚʦʟʠʣʘ) (ʉʣ. 11) [4].  
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ʉʣʠʢʘ 11. ʇʦʜʘʪʦʮʠ ʟʘ ʥʠʚʦ ʥʘ ʝʤʠʩʠʿʘ, ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ ʙʨʟʠʥʘʪʘ ʟʘ ʧʝʪ ʪʠʧʦʚʠ  

ʚʦʟʠʣʘ 

Figure 11. Level of emmision data, in function of the speed of five types of vechiles 

 

ɽʜʝʥ ʦʜ ʧʦʛʦʣʝʤʠʪʝ ʧʨʠʯʠʥʠʪʝʣʠ ʥʘ ʙʫʯʘʚʘ ʚʦ ʧʘʪʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ ʩʝ ʠ 

ʪʝʰʢʠʪʝ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ, ʦʜʥʦʩʥʦ ʙʫʯʘʚʘʪʘ ʢʘʿ ʥʠʚ ʟʘʚʠʩʠ ʦʜ ʚʠʜʦʪ ʥʘ 

ʚʦʟʠʣʦʪʦ, ʥʝʛʦʚʘʪʘ ʩʦʩʪʦʿʙʘ, ʪʠʧʦʪ ʥʘ ʛʫʤʠ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ.  

ʇʨʠ ʜʚʠʞʝˁʝ ʥʘ ʚʦʟʠʣʘʪʘ ʩʦ ʤʘʣʠ ʙʨʟʠʥʠ ʧʨʠ ʧʦʥʠʩʢʠ ʩʪʝʧʝʥʠ ʥʘ 

ʧʨʝʥʦʩ (ʢʘʢʦ ʢʘʿ ʪʝʰʢʠʪʝ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ), ʧʦʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʥʘ ʩʦʟʜʘʚʘˁʝʪʦ 

ʙʫʯʘʚʘ ʠʤʘ ʨʘʙʦʪʘʪʘ ʥʘ ʤʦʪʦʨʦʪ ʦʜ ʚʦʟʠʣʦʪʦ (ʙʫʯʘʚʘ ʦʜ ʤʦʪʦʨʦʪ), ʢʦʿʘ 

ʜʦʩʪʠʛʥʫʚʘ ʤʘʢʩʠʤʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʧʨʠ ʬʨʝʢʚʝʥʮʠʿʘ ʦʜ 100 Hz. 

ɹʫʯʘʚʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʧʥʝʚʤʘʪʠʮʠʪʝ ʟʘʚʠʩʠ ʦʜ ʚʥʘʪʨʝʰʥʠʦʪ 

ʧʨʠʪʠʩʦʢ ʚʦ ʥʠʚ, ʦʜ ʥʘʛʘʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʠ ʦʜ ʚʠʜʦʪ ʥʘ ʰʘʨʘ ʥʘ ʛʫʤʘʪʘ, ʧʨʠ ʰʪʦ 

ʠʩʪʨʦʰʝʥʠʪʝ ʰʘʨʠ ʥʘ ʛʫʤʠʪʝ ʧʦʨʘʜʠ ʧʦʛʦʣʝʤʘʪʘ ʥʘʛʘʟʥʘ ʧʦʚʨʰʠʥʘ, ʩʦʟʜʘʚʘʘʪ 

ʧʦʛʦʣʝʤʘ ʙʫʯʘʚʘ. ɿʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʙʫʯʘʚʘʪʘ ʦʜ ʛʫʤʠʪʝ ʝ 

ʧʦʛʦʣʝʤʘ ʢʘʿ ʢʘʤʠʦʥʠʪʝ (ʧʦʛʦʣʝʤʘ ʥʘʛʘʟʥʘ ʧʦʚʨʰʠʥʘ, ʪʠʧ ʥʘ ʰʘʨʘ), ʜʦʜʝʢʘ ʢʘʿ 

ʘʚʪʦʤʦʙʠʣʠʪʝ ʪʘʘ ʩʪʘʥʫʚʘ ʜʦʤʠʥʘʥʪʥʘ ʧʨʠ ʛʦʣʝʤʠ ʙʨʟʠʥʠ. 

ʀʩʪʦ ʪʘʢʘ, ʟʘʙʝʣʝʞʝʥʦ ʝ ʜʝʢʘ ʠ ʪʠʧʦʪ ʥʘ ʧʦʛʦʥʩʢʠ ʘʛʨʝʛʘʪ - ʤʦʪʦʨʦʪ ʥʘ  
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ʚʦʟʠʣʘʪʘ ʠʤʘ ʚʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʘʪʘ. ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʠʧʦʪ ʥʘ ʤʦʪʦʨʦʪ ʢʘʿ 

ʚʦʟʠʣʘʪʘ ʜʠʟʝʣ ʠʣʠ ʙʝʥʟʠʥʩʢʠ ʤʦʪʦʨ, ʜʠʟʝʣʩʢʠʪʝ ʘʛʨʝʛʘʪʠ (ʟʘʩʪʘʧʝʥʠ ʢʘʿ ʩʠʪʝ 

ʪʝʰʢʠ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ) ʩʝ ʧʦʙʫʯʥʠ ʧʨʠ ʥʦʨʤʘʣʥʘ ʨʘʙʦʪʘ, ʜʦʜʝʢʘ ʙʝʥʟʠʥʩʢʠʪʝ 

ʘʛʨʝʛʘʪʠ ʩʝ ʧʦʙʫʯʥʠ ʧʨʠ ʜʚʠʞʝˁʝ ʧʦ ʘʚʪʦʧʘʪʠʰʪʘ ʩʦ ʧʦʛʦʣʝʤʠ ʙʨʟʠʥʠ, ʦʜʥʦʩʥʦ 

ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʧʦʚʠʩʦʢʠ ʜʦ ʤʘʢʩʠʤʘʣʥʠ ʚʨʪʝʞʠ ʥʘ ʤʦʪʦʨʦʪ. 

ɺʠʜʦʪ ʥʘ ʚʦʟʠʣʘʪʘ ʝ ʚʘʞʥʘ ʧʨʦʤʝʥʣʠʚʘ ʚʦ ʙʫʯʘʚʘʪʘ ʢʦʿʘ ʩʝ ʩʦʟʜʘʚʘ. 

ʊʝʰʢʠʪʝ ʢʘʤʠʦʥʠ ʩʦ ʥʠʚʥʠʪʝ ʛʦʣʝʤʠ ʧʦʛʦʥʩʢʠ ʩʠʩʪʝʤʠ ʢʘʢʦ ʠ ʙʨʦʿʥʠ ʛʫʤʠ ʩʝ 

ʤʝʺʫ ʥʘʿʙʫʯʥʠʪʝ ʚʦʟʠʣʘ ʥʘ ʧʘʪʦʪ. ʊʠʧʠʯʥʦ ʪʝʞʦʢ ʢʘʤʠʦʥ ʦʢʦʣʫ 10 dBA ʝ 

ʧʦʛʣʘʩʝʥ ʦʜ ʪʠʧʠʯʝʥ ʘʚʪʦʤʦʙʠʣ ʩʦ ʙʨʟʠʥʘ ʜʦʟʚʦʣʝʥʘ ʥʘ ʘʚʪʦʧʘʪʠʰʪʘ. ʆʚʘ 

ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʝʜʝʥ ʢʘʤʠʦʥ ʧʨʦʠʟʚʝʜʫʚʘ ʠʩʪ ʟʚʫʢ ʢʘʢʦ ʜʝʩʝʪ ʘʚʪʦʤʦʙʠʣʠ. 

ɼʦʢʦʣʢʫ ʢʘʤʠʦʥʠʪʝ ʩʦʯʠʥʫʚʘʘʪ ʧʦʚʝ˃ʝ ʦʜ 10% ʦʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ ʢʦʠ 

ʩʝ ʫʯʝʩʥʠʮʠ ʚʦ ʩʦʦʙʨʘ˃ʘʿʦʪ, ʪʦʛʘʰ ʪʠʝ ʥʘʿʚʝʨʦʿʘʪʥʦ ˃ʝ ʜʦʤʠʥʠʨʘʘʪ ʚʦ 

ʮʝʣʦʢʫʧʥʦʪʦ ʥʠʚʦ ʥʘ ʩʦʟʜʘʜʝʥʘ ʙʫʯʘʚʘ. 

2.4.4 ɺʣʠʿʘʥʠʝ ʦʜ ʛʝʦʤʝʪʨʠʩʢʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʧʘʪʠʰʪʘʪʘ 

ʉʧʦʨʝʜ ʧʨʦʧʠʩʠʪʝ ʚʦ ʥʝʢʦʠ ʟʝʤʿʠ (ɻʝʨʤʘʥʠʿʘ ʠ ɸʚʩʪʨʠʿʘ), ʥʘ 

ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʣʠʿʘʥʠʝ ʠʤʘ ʠ ʥʘʢʣʦʥʦʪ ʥʘ ʧʘʪʦʪ, ʦʜʥʦʩʥʦ ʜʘʣʠ 

ʪʨʘʩʘʪʘ ʥʘ ʧʘʪʦʪ ʝ ʚʦ ʥʘʛʦʨʥʠʥʘ ʠʣʠ ʥʘʜʦʣʥʠʥʘ.  

ʂʦʛʘ ʪʨʘʩʘʪʘ ʥʘ ʧʘʪʦʪ ʩʝ ʧʨʦʩʪʠʨʘ ʧʦ ʥʘʛʦʨʥʠʥʘ, ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʩʝ 

ʟʛʦʣʝʤʫʚʘ ʢʘʢʦ ʚʦ ʪʘʙʝʣʘ 7 (ʉʧʦʨʝʜ ɻʝʨʤʘʥʩʢʘʪʘ ʤʝʪʦʜʘ). ʀ ʟʘ ʦʚʦʿ 

ʢʦʨʝʢʮʠʦʥʝʥ ʠʥʜʠʢʘʪʦʨ ʥʘ ʙʫʯʘʚʘ ʚʦ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʨʘʟʣʠʯʥʠ 

ʚʨʝʜʥʦʩʪʠ, ʧʘ ʩʧʦʨʝʜ ʌʨʘʥʮʫʩʢʘʪʘ ʤʝʪʦʜʘ, ʦʚʦʿ ʢʦʨʝʢʮʠʦʥʝʥ ʬʘʢʪʦʨ ʜʘʜʝʥ ʝ ʚʦ 

ʪʘʙʝʣʘ 8. 

ʊʘʙʝʣʘ 7. ɿʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʧʦʨʘʜʠ ʥʘʛʦʨʥʠʥʘ ʥʘ ʧʘʪʦʪ ʩʧʦʨʝʜ 

ɻʝʨʤʘʥʩʢʘʪʘ ʤʝʪʦʜʘ 

Table 7. Increase in noise level as a result of the road uphill according to the 

German method 

ʅʘʛʦʨʥʠʥʘ/ʧʘʜ Ò 2,5% 3 ï 4 % 5 ï 6 % ʜʦ 7% 

D2 (dBA) 0 2 3 4 
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ʊʘʙʝʣʘ 8. ɿʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʧʦʨʘʜʠ ʥʘʛʦʨʥʠʥʘ ʥʘ ʧʘʪʦʪ ʩʧʦʨʝʜ 

ʌʨʘʥʮʫʩʢʘʪʘ ʤʝʪʦʜʘ 

Table 8. Increase in noise level as a result of the road uphill according to the French 

method 

ʅʘʛʦʨʥʠʥʘ/ʧʘʜ Ò 5 % 6 % 7 % 8 % 9 % 10 % 

Dʥʘʛʠʙ (dBA) 0 0,6 1,2 1,8 2,4 3,0 

 

* ɿʘ ʩʝʢʦʿ ʩʣʝʜʝʥ ʧʨʦʮʝʥʪ ʥʘ ʥʘʛʠʙʦʪ, ʚʥʘʪʨʝʰʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʧʨʝʩʤʝʪʫʚʘʘʪ 

ʩʦ ʣʠʥʝʘʨʥʘ ʠʥʪʝʨʧʦʣʘʮʠʿʘ 0,6 

 

ʅʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʣʠʿʘʝ ʠ ʙʣʠʟʠʥʘʪʘ ʥʘ ʢʨʩʪʦʩʥʠʮʠ, 

ʩʝʤʘʬʦʨʠ, ʠʣʠ ʚʦʦʧʰʪʦ ʥʘ ʤʝʩʪa ʢʘʜʝ ʠʤʘ ʙʠʣʦ ʢʘʢʦʚ ʧʨʝʢʠʥ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʦʪ 

ʪʝʢ, ʧʦʨʘʜʠ ʰʪʦ ʜʦʘʺʘ ʜʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ. ɺʦ ʣʠʪʝʨʘʪʫʨʘʪʘ, 

ʩʧʦʨʝʜ ʜʚʝʪʝ ʥʘʿʧʨʠʤʝʥʫʚʘʥʠ ʤʝʪʦʜʠ ɻʝʨʤʘʥʩʢʘʪʘ ʠ ʌʨʘʥʮʫʩʢʘʪʘ, ʩʝ 

ʟʘʙʝʣʝʞʫʚʘʘʪ ʨʘʟʣʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʚʘ ʚʣʠʿʘʥʠʝ, ʘ ɻʝʨʤʘʥʩʢʘʪʘ ʤʝʪʦʜʘ ʛʦ 

ʟʝʤʘ ʠ ʧʨʦʮʝʥʪʦʪ ʥʘ ʪʝʰʢʠ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ ʢʦʠ ʫʯʝʩʪʚʫʚʘʘʪ ʚʦ ʚʢʫʧʥʠʦʪ 

ʧʨʦʮʝʥʪ ʥʘ ʚʦʟʠʣʘ. ʀʤʘʿ˃ʠ ʛʦ  ʧʨʝʜʚʠʜ ʢʘʞʘʥʦʪʦ ʚʦ ʧʨʝʪʭʦʜʥʦʪʦ ʧʦʜʧʦʛʣʘʚʠʝ 

2.4.3. (ɺʣʠʿʘʥʠʝ ʦʜ ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʤʦʪʦʨʥʠ ʚʦʟʠʣʘ), ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ 

ʛʝʨʤʘʥʩʢʘʪʘ ʤʝʪʦʜʘ ʟʝʤʘ  ʧʨʝʜʚʠʜ ʧʦʚʝ˃ʝ ʚʣʝʟʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʜʘʚʘ 

ʧʦʧʨʝʮʠʟʥʠ ʨʝʟʫʣʪʘʪʠ. 

 

ʊʘʙʝʣʘ 9.  ɿʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʧʦʨʘʜʠ ʙʣʠʟʠʥʘ ʥʘ ʢʨʩʪʦʩʥʠʮʠ, 

ʩʝʤʘʬʦʨʠ ʠ ʜʨʫʛʠ ʚʠʜʦʚʠ  ʧʨʝʢʠʥ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʩʧʦʨʝʜ 

ɻʝʨʤʘʥʩʢʘʪʘ ʤʝʪʦʜʘ 

Table 9. Increase in noise level as a result of the intersections, semaphores and 

other types of traffic interruption according to the German method 

ʇʨʦʮʝʥʪ ʥʘ ʪʝʰʢʠ 

ʚʦʟʠʣʘ 

ʆʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʢʨʩʪʦʩʥʠʮʠ ʠ ʩʝʤʘʬʦʨʠ  (m) 

0 - 60 61 - 90 91 - 120 121 - 150 > 150 

D3 (dBA) 

0 ï 10 % 2 1 1 1 0 

11 ï 20 % 3 2 2 1 1 

ʜʦ 23 % 4 3 2 1 0 
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ʊʘʙʝʣʘ 10. ɿʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʧʦʨʘʜʠ ʙʣʠʟʠʥʘ ʥʘ ʢʨʩʪʦʩʥʠʮʠ, 

ʩʝʤʘʬʦʨʠ ʠ ʜʨʫʛʠ ʚʠʜʦʚʠ  ʧʨʝʢʠʥ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʩʧʦʨʝʜ 

ʌʨʘʥʮʫʩʢʘʪʘ ʤʝʪʦʜʘ 

Table 10. Increase in noise level as a result of the intersections, semaphores and 

other types of traffic interruption according to the French method 

ʆʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʨʘʩʢʨʩʥʠʮʠ  

ʠ ʩʝʤʘʬʦʨʠ  (m) 
K  (dBA) 

< 40 3 

40 -70 2 

70 - 100 1 

 

ɸʥʘʣʠʟʠʨʘʿ˃ʠ ʛʦ ʢʦʤʧʣʝʢʩʦʪ ʥʘ ʧʨʘʰʘˁʘ ʧʦ ʦʜʥʦʩ ʥʘ ʙʝʟʙʝʜʥʦʩʪʘ ʥʘ 

ʩʦʦʙʨʘ˃ʘʿʦʪ ʠ ʙʫʯʘʚʘʪʘ, ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʫʩʚʦʠ ʢʦʤʧʨʦʤʠʩʥʦ ʨʝʰʝʥʠʝ ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʣʦʞʙʘʪʘ (ʣʦʢʘʮʠʩʢʠʪʝ ʫʩʣʦʚʠ) ʥʘ ʧʘʪʦʪ ʢʦʥ ʘʛʣʦʤʝʨʘʮʠʠʪʝ ʠ 

ʘʤʙʠʝʥʪʦʪ ï ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ.  

2.4.5 ɺʣʠʿʘʥʠʝ ʦʜ ʧʥʝʚʤʘʪʠʮʠʪʝ  

ɹʫʯʘʚʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʧʥʝʚʤʘʪʠʮʠʪʝ ʟʘʚʠʩʠ ʦʜ ʧʦʚʝ˃ʝ ʬʘʢʪʦʨʠ ʠ ʪʦʘ 

ʦʜ:  

- ʚʥʘʪʨʝʰʥʠʦʪ ʧʨʠʪʠʩʦʢ ʚʦ ʧʥʝʚʤʘʪʠʮʠʪʝ,  

- ʥʘʛʘʟʥʘʪʘ (ʢʦʥʪʘʢʪʥʘ) ʧʦʚʨʰʠʥʘ ʥʘ ʧʥʝʚʤʘʪʠʮʠʪʝ ʠ  

- ʚʠʜʦʪ ʥʘ ʰʘʨʘʪʘ ʥʘ ʛʫʤʠʪʝ - ʧʥʝʚʤʘʪʠʮʠʪʝ.  

ɼʝʢʘ ʝ ʛʦʣʝʤʦ  ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʥʝʚʤʘʪʠʮʠʪʝ ʥʘ ʙʫʯʘʚʘʪʘ, ʧʦʢʘʞʫʚʘ ʠ 

ʬʘʢʪʦʪ ʜʝʢʘ ʧʨʠ ʠʩʪʨʦʰʝʥʠ ʰʘʨʠ ʥʘ ʛʫʤʠʪʝ, ʧʦʨʘʜʠ ʧʦʛʦʣʝʤʘʪʘ ʢʦʥʪʘʢʪʥʘ 

ʧʦʚʨʰʠʥʘ, ʧʥʝʚʤʘʪʠʮʠʪʝ ʚʦ ʩʦʜʝʿʩʪʚʦ ʩʦ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʩʦʟʜʘʚʘʘʪ 

ʧʦʛʦʣʝʤʘ ʙʫʯʘʚʘ. ɿʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʙʫʯʘʚʘʪʘ ʦʜ ʛʫʤʠʪʝ ʝ 

ʧʦʛʦʣʝʤʘ ʢʘʿ ʢʘʤʠʦʥʠʪʝ, ʜʦʜʝʢʘ ʢʘʿ ʘʚʪʦʤʦʙʠʣʠʪʝ ʪʘʘ ʩʪʘʥʫʚʘ ʜʦʤʠʥʘʥʪʥʘ ʧʨʠ 

ʛʦʣʝʤʠ ʙʨʟʠʥʠ.  

ʉʦ ʧʨʠʤʝʥʘ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʘʚʪʦʤʦʙʠʣʩʢʠ 

ʛʫʤʠ, ʢʘʢʦ ʠ ʩʦ ʜʠʟʘʿʥʠʨʘˁʝ ʥʘ ʚʠʜʦʪ ʥʘ ʰʘʨʘʪʘ ʦʜ ʛʫʤʘʪʘ, ʥʝʢʦʠ ʩʚʝʪʩʢʠ 

ʙʨʝʥʜʦʚʠ ʚʦ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʛʫʤʠ ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʪʘʢʘʥʘʨʝʯʝʥʠ Ăʧʦʪʠʚʢʠñ 

ʛʫʤʠ, ʢʦʠ ʚʦ ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʧʦʤʝʺʫ ʛʫʤʠʪʝ ʠ ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʟʘ ʠʩʪ ʪʠʧ ʥʘ 
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ʚʦʟʥʘ ʧʦʚʨʰʠʥʘ ʠ ʠʩʪʠ ʫʩʣʦʚʠ ʥʘ ʥʝʘ, ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦʤʘʣʘ 

ʙʫʯʘʚʘ.  

ʉʦʛʣʝʜʫʚʘʿ˃ʠ ʛʦ ʟʥʘʯʝˁʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ, ʢʘʢʦ ʠ 

ʩʧʨʦʚʝʜʝʥʠʪʝ ʠʩʧʠʪʫʚʘˁʘ ʜʝʬʠʥʠʨʘʥʠ ʩʦ ʫʨʝʜʙʘʪʘ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʢʦʤʠʩʠʿʘ ʥʘ 

ʧʥʝʚʤʘʪʠʮʠʪʝ ʟʘʜʦʣʞʠʪʝʣʥʦ ʝ ʜʘ ʠʤʘ ʥʘʣʝʧʥʠʮʘ (ʉʣ. 12) ʥʘ ʢʦʿʘ ʝ ʦʟʥʘʯʝʥʦ 

ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʢʦʝ ʪʠʝ ʛʦ ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʠʟʨʘʟʝʥʦ ʚʦ ʜʝʮʠʙʝʣʠ (dB) [8]. 

ʆʟʥʘʯʫʚʘˁʝʪʦ ʥʘ ʙʫʯʥʦʩʪʘ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʝ ʩʦ ʮʨʥʠ ʣʠʥʠʠ (ʉʣ. 12) ʠ ʪʦʘ:  

- 1 ʮʨʥʘ ʣʠʥʠʿʘ ï ʤʥʦʛʫ ʤʘʣʘ ʙʫʯʘʚʘ ʦʜ ʧʥʝʚʤʘʪʠʢʦʪ;  

- 2 ʮʨʥʠ ʣʠʥʠʠ ï ʧʨʦʩʝʯʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʠ  

- 3 ʮʨʥʠ ʣʠʥʠʠ ï ʧʨʠʣʠʯʥʦ ʙʫʯʝʥ ʧʥʝʚʤʘʪʠʢ. 

  

 

  ʉʣʠʢʘ 12. ʅʘʣʝʧʥʠʮʘ ʟʘ ʙʫʯʘʚʘ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʩʧʦʨʝʜ ʫʨʝʜʙʘʪʘ EC 

Figure 12. Noise label on a tire according to the EC framework  

1222/2009   [9] 

 

 

ʉʣʠʢʘ 13. ʆʟʥʘʯʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʩʧʦʨʝʜ ʫʨʝʜʙʘʪʘ  

EC 1222/2009   

Figure 13. Labeling the noise level on a tire according to the EC 1222/2009  

framework 
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ɿʘ ʜʘ ʩʝ ʦʙʿʘʩʥʘʪ ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʩʦʟʜʘʚʘˁʝ ʥʘ ʙʫʯʘʚʘ ʦʜ 

ʧʥʝʚʤʘʪʠʮʠʪʝ, ʢʘʢʦ ʠ ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʥʠʚʥʦ ʟʘʩʠʣʫʚʘˁʝ, ʥʘʿʧʨʚʦ ʪʨʝʙʘ ʜʘ ʩʝ 

ʧʨʝʟʝʥʪʠʨʘ ʠʟʛʣʝʜʦʪ ʠ ʩʦʩʪʘʚʥʠʪʝ ʜʝʣʦʚʠ ʥʘ ʝʜʝʥ ʧʥʝʚʤʘʪʠʢ ʚʦ ʧʨʝʩʝʢ (ʉʣ. 14) 

[10]. 

 

 

 ʉʣʠʢʘ 14. ʂʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʧʨʝʩʝʢ ʥʘ ʧʥʝʚʤʘʪʠʢ 

Figure 14. Typical features of a tire 

 

 ʇʨʠ ʜʚʠʞʝˁʝ ʥʘ ʧʥʝʚʤʘʪʠʮʠʪʝ ʧʦ ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʥʘ ʤʝʩʪʦʪʦ ʥʘ 

ʢʦʥʪʘʢʪ ʧʦʤʝʺʫ ʥʠʚ, ʩʝ ʩʦʟʜʘʚʘ ʪ.ʥ. Ăʙʫʯʘʚʘ ʦʜ ʪʨʢʘʣʘˁʝñ. ʇʨʦʮʝʩʦʪ ʥʘ 

ʩʦʟʜʘʚʘˁʝ  ʙʫʯʘʚʘ ʝ ʢʦʤʧʣʝʢʩʝʥ. ʇʦʩʪʦʿʘʪ ʥʝʢʦʣʢʫ ʤʝʭʘʥʠʟʤʠ ʥʘ ʩʦʟʜʘʚʘˁʝ ʥʘ 

ʦʚʦʿ ʪʠʧ  ʙʫʯʘʚʘ ʠ ʪʦʘ: 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ Ăʏʝʢʘʥñ. ʆʚʦʿ ʤʝʭʘʥʠʟʘʤ ʥʘ ʩʦʟʜʘʚʘˁʝ  

ʙʫʯʘʚʘ ʩʝ ʩʦʟʜʘʚʘ ʧʦʨʘʜʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʰʘʨʠʪʝ ʦʜ ʧʥʝʚʤʘʪʠʢʦʪ. ʇʨʠ ʜʚʠʞʝˁʝ 

ʥʘ ʤʦʪʦʨʥʦʪʦ ʚʦʟʠʣʦ ʧʥʝʚʤʘʪʠʢʦʪ ʩʝ ʪʨʢʘʣʘ ʧʦ ʢʦʣʦʚʦʟʦʪ, ʧʨʠ ʰʪʦ ʰʘʨʠʪʝ ʥʘ 

ʧʥʝʚʤʘʪʠʢʦʪ (Ăʙʣʦʢʦʚʠʪʝñ - ʜʝʣʦʚʠ ʦʜ ʰʘʨʘʪʘ) ʜʝʣʫʚʘʘʪ ï ʫʜʠʨʘʘʪ ʥʘ 

ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʢʦʿʘ ʠʤʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʢʩʪʫʨʘʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʦʚʦʿ 

ʤʝʭʘʥʠʟʘʤ, ʤʦʞʘʪ ʜʘ ʩʝ ʩʧʦʨʝʜʘʪ ʩʦ ʩʪʦʪʠʮʠ, ʧʘ ʜʫʨʠ ʠ ʠʣʿʘʜʥʠʮʠ ʤʘʣʠ ʫʜʘʨʠ 

ʦʜ ʯʝʢʘʥʠ ʢʦʠ ʫʜʠʨʘʘʪ ʚʦ ʩʝʢʦʿ ʩʝʢʫʥʜʘ, ʧʨʠ ʰʪʦ ʩʝʢʦʿ ʫʜʘʨ ʧʨʦʠʟʚʝʜʫʚʘ ʟʚʫʢ 

(ʉʣ. 15).  
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ʉʣʠʢʘ 15. ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ Ăʏʝʢʘʥñ 

Figure 15. ĂThe Hammerñ generation mechanism 

 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ Ăʈʘʢʦʧʣʝʩʢʘˁʝñ (ʠʩʧʫʤʧʫʚʘˁʝ ʥʘ 

ʚʦʟʜʫʭʦʪ ʠ ʢʦʤʧʨʝʩʠʿʘ). ʇʦʤʝʺʫ ʰʘʨʠʪʝ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʠ ʪʝʢʩʪʫʨʘʪʘ ʥʘ 

ʢʦʣʦʚʦʟʦʪ ʠʤʘ ʧʨʘʟʥʠʥʠ ʢʦʠ ʩʝ ʥʘʧʦʣʥʝʪʠ ʩʦ ʚʦʟʜʫʭ. ʂʘʢʦ ʰʪʦ ʧʥʝʚʤʘʪʠʮʠʪʝ ʩʝ 

ʜʚʠʞʘʪ - ʪʨʢʘʣʘʘʪ ʚʨʟ ʢʦʣʦʚʦʟʦʪ, ʩʘʤʦ ʝʜʝʥ ʜʝʣ ʦʜ ʪʦʿ ʚʦʟʜʫʭ ʩʝ ʠʩʪʠʩʥʫʚʘ, ʘ 

ʜʨʫʛʠʦʪ ʜʝʣ ʦʩʪʘʥʫʚʘ ʟʘʪʚʦʨʝʥ ʠ ʢʦʤʧʨʝʩʠʨʘʥ. ʂʘʢʦ ʰʪʦ ʛʫʤʠʪʝ ʛʦ ʛʫʙʘʪ 

ʢʦʥʪʘʢʪʦʪ ʩʦ ʢʦʣʦʚʦʟʦʪ ʧʨʠ ʜʚʠʞʝˁʝ, ʚʦʟʜʫʭʦʪ ʢʦʿ ʝ ʟʘʪʚʦʨʝʥ ʩʝ ʠʩʪʠʩʥʫʚʘ 

ʥʘʜʚʦʨ, ʘ ʚʦ ʥʝʢʦʠ ʩʣʫʯʘʠ ʚʦʟʜʫʭʦʪ ʩʝ ʚʰʤʫʢʫʚʘ ʥʘʟʘʜ. ʆʚʘ ʩʝ ʩʣʫʯʫʚʘ ʩʪʦʪʠʮʠ 

ʠ ʠʣʿʘʜʥʠʮʠ ʧʘʪʠ ʚʦ ʩʝʢʫʥʜʘ. ʆʚʦʿ ʧʨʦʮʝʩ ʝ ʩʣʠʯʝʥ ʥʘ ʧʣʝʩʢʘˁʝʪʦ ʩʦ ʨʘʮʝ, ʧʨʠ 

ʰʪʦ ʤʥʦʛʫ ʦʜ ʟʚʫʮʠʪʝ ʢʦʠ ʩʝ ʩʣʫʰʘʘʪ ʩʝ ʚʩʫʰʥʦʩʪ ʚʦʟʜʫʭ ʢʦʿ ʝ ʙʨʟʦ ʠʩʪʠʩʥʘʪ 

ʥʘʜʚʦʨ (ʉʣ. 16).  

 

 

 

 ʉʣʠʢʘ 16. ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ Ăʈʘʢʦʧʣʝʩʢʘˁʝñ 

Figure 16. ĂThe Clapperñ generation mechanism. 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ Ăʇʘʪʠʢʠñ (ʧʨʠʣʝʧʫʚʘˁʝ ʠ ʣʠʟʛʘˁʝ). ʆʚʦʿ 

ʤʝʭʘʥʠʟʘʤ ʥʘ ʩʦʟʜʘʚʘˁʝ ʥʘ ʙʫʯʘʚʘ ʦʜ ʪʨʢʘʣʘˁʝ ʧʦʨʘʜʠ ʟʘʝʤʦʜʝʿʩʪʚʦʪʦ ʥʘ 
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ʧʥʝʚʤʘʪʠʮʠʪʝ ʠ ʢʦʣʦʚʦʟʦʪ ʝ ʠʜʝʥʪʠʯʝʥ ʩʦ ʟʚʫʢʦʪ ʢʦʿ ʩʝ ʩʦʟʜʘʚʘ ʧʨʠ ʠʛʨʘˁʝ 

ʢʦʰʘʨʢʘ, ʦʜʥʦʩʥʦ ʪʦʘ ʝ ʦʥʦʿ Ăʧʠʩʢʘʚñ - ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʝʥ ʩʧʝʮʠʬʠʯʝʥ ʟʚʫʢ ʢʦʿ 

ʩʝ ʩʦʟʜʘʚʘ ʧʦʤʝʺʫ ʧʘʪʠʢʠʪʝ ʠ ʪʝʨʝʥʦʪ (ʧʘʨʢʝʪʦʪ). ʆʚʦʿ ʠʩʪ ʟʚʫʢ ʩʝ ʧʨʦʠʟʚʝʜʫʚʘ 

ʜʦʜʝʢʘ ʧʥʝʚʤʘʪʠʢʦʪ ʩʝ ʪʨʢʘʣʘ ʧʦ ʢʦʣʦʚʦʟʦʪ. ɹʠʜʝʿ˃ʠ ʧʥʝʚʤʘʪʠʮʠʪʝ ʧʨʠ 

ʜʚʠʞʝˁʝ ʧʦʩʪʦʿʘʥʦ ʩʝ ʜʝʬʦʨʤʠʨʘʘʪ ʠ ʠʩʢʨʠʚʫʚʘʘʪ, ʘʚʪʦʤʦʙʠʣʩʢʘʪʘ ʛʫʤʘ ʚʦ 

ʝʜʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ˃ʝ ʩʝ ʟʘʣʝʧʠ, ʥʦ ʧʦʪʦʘ ʚʦ ʝʜʝʥ ʤʦʤʝʥʪ ʧʝʨʠʦʜʠʯʥʦ ˃ʝ 

ʩʝ ʣʠʟʥʝ ʢʦʛʘ ˃ʝ ʙʠʜʝ ʜʦʩʪʠʛʥʘʪ ʦʧʨʝʜʝʣʝʥ ʢʨʠʪʠʯʝʥ ʣʠʤʠʪ (ʩʝ ʿʘʚʫʚʘ 

ʪʘʥʛʝʥʮʠʿʘʣʥʦ ʜʚʠʞʝˁʝ). ʆʚʠʝ ʢʦʨʝʢʮʠʠ ʧʦʜ ʩʝʢʦʿ ʙʣʦʢ ʦʜ ʰʘʨʘʪʘ ʥʘ 

ʧʥʝʚʤʘʪʠʢʦʪ ʩʝ ʩʣʫʯʫʚʘʘʪ ʠʣʿʘʜʥʠʮʠ ʧʘʪʠ ʚʦ ʩʝʢʫʥʜʘ ʧʨʠ ʰʪʦ ʩʝ ʛʝʥʝʨʠʨʘ 

ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʝʥ ʟʚʫʢ (ʉʣ. 17).  

 

 

 

ʉʣʠʢʘ 17. ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ Ăʇʘʪʠʢʠñ 

 Figure 17. ĂThe Sneakerñ generation mechanism 

 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ  Ăɺʘʢʫʫʤ (ʚʰʤʫʢʫʚʘˁʝ)ñ.  ʅʘʯʠʥʦʪ ʥʘ 

ʩʦʟʜʘʚʘˁʝ ʥʘ ʦʚʦʿ ʟʚʫʢ ʝ ʠʜʝʥʪʠʯʝʥ ʩʦ ʟʘʣʝʧʫʚʘˁʝʪʦ ʥʘ ʘʣʘʪʢʘʪʘ ʟʘ 

ʦʪʧʫʰʫʚʘˁʝ ʣʘʚʘʙʦʘ, ʘ ʧʦʪʦʘ ʩʝ ʠʩʪʠʩʥʫʚʘ  ʚʦʟʜʫʭʦʪ ʢʦʿ ʝ ʚʥʘʪʨʝ ʚʦ ʩʘʤʘʪʘ 

ʘʣʘʪʢʘ.  ʅʘ ʠʩʪʠʦʪ ʥʘʯʠʥ ʜʦʘʺʘ ʜʦ ʛʝʥʝʨʠʨʘˁʝ ʥʘ ʦʚʦʿ ʟʚʫʢ ʧʨʠ ʜʚʠʞʝˁʝ ʥʘ 

ʧʥʝʚʤʘʪʠʮʠʪʝ ʧʦ ʢʦʣʦʚʦʟʦʪ, ʦʜʥʦʩʥʦ ʜʦʘʺʘ ʜʦ ʩʦʟʜʘʚʘˁʝ ʥʘ ʚʘʢʫʤ ʧʦʤʝʺʫ 

ʙʣʦʢʦʚʠʪʝ ʦʜ ʰʘʨʘʪʘ ʠ ʢʦʣʦʚʦʟʦʪ, ʘ ʧʦʪʦʘ ʩʦ ʜʚʠʞʝˁʝ ʩʝ ʠʩʪʠʩʥʫʚʘ 

ʟʘʨʦʙʝʥʠʦʪ ʚʦʟʜʫʭ (ʉʣ. 18).  
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ʉʣʠʢʘ 18. ʄʝʭʘʥʠʟʘʤ ʟʘ ʩʦʟʜʘʚʘˁʝ Ăɺʘʢʫʫʤ (ʚʰʤʫʢʫʚʘˁʝ)ñ 

Figure 18. ĂThe Suction Cupñ generation mechanism 

 

 

ʈʘʟʣʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʟʘ ʛʝʥʝʨʠʨʘˁʝ - ʩʦʟʜʘʚʘˁʝ ʥʘ ʟʚʫʢʦʪ (ʙʫʯʘʚʘʪʘ) 

ʢʦʠ ʧʨʝʪʭʦʜʥʦ ʙʝʘ ʩʧʦʤʥʘʪʠ, ʝʜʥʦʩʪʘʚʥʦ ʥʝ ʩʝ ʜʦʚʦʣʥʠ ʟʘ ʜʘ ʩʝ ʦʙʿʘʩʥʠ 

ʙʫʯʘʚʘʪʘ ʢʦʿʘ ʩʝ ʩʣʫʰʘ ʛʝʥʝʨʠʨʘʥʘ ʦʜ ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʧʦʤʝʺʫ ʧʥʝʚʤʘʪʠʮʠʪʝ ʠ 

ʢʦʣʦʚʦʟʦʪ. ɿʘʪʦʘ ʧʨʠʬʘʪʝʥʦ ʝ ʜʝʢʘ ʧʦʩʪʦʿʘʪ ʠ ʙʨʦʿʥʠ ʤʝʭʘʥʠʟʤʠ ʥʘ 

ʟʘʩʠʣʫʚʘˁʝ, ʢʦʠ ʠʩʪʦ ʪʘʢʘ ʠʛʨʘʘʪ ʫʣʦʛʘ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʟʚʫʢʦʪ - 

ʙʫʯʘʚʘʪʘ.  

ɿʘ ʧʦʜʦʙʨʦ ʜʘ ʩʝ ʨʘʟʙʝʨʘʪ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʟʘʩʠʣʫʚʘˁʝ ʢʦʠ ʚʣʠʿʘʘʪ ʚʨʟ 

ʙʫʯʘʚʘʪʘ, ʠʩʪʦ ʢʘʢʦ ʠ ʢʘʿ ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʩʦʟʜʘʚʘˁʝ ʥʘ ʙʫʯʘʚʘ ʩʝ ʢʦʨʠʩʪʘʪ 

ʬʠʟʠʯʢʠ ʘʥʘʣʦʛʠʠ. ʅʝʢʦʠ ʦʜ ʪʠʝ ʘʥʘʣʦʛʠʠ ʟʘ ʟʘʩʠʣʫʚʘˁʝ ʥʘ ʟʚʫʢʦʪ ï ʙʫʯʘʚʘʪʘ 

ʩʝ: 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ Ăʊʨʫʙʘñ. ʆʚʘ ʟʘʩʠʣʫʚʘˁʝ ʥʘ ʟʚʫʢʦʪ ʝ ʧʦʨʘʜʠ 

ʚʦʟʜʫʰʥʠʪʝ ʢʣʠʥʦʚʠ ʢʦʠ ʩʝ ʿʘʚʫʚʘʘʪ ʧʦʤʝʺʫ ʰʘʨʘʪʘ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʠ 

ʢʦʣʦʚʦʟʦʪ, ʢʘʜʝ ʩʝ ʩʦʟʜʘʚʘʘʪ ʤʥʦʛʫʙʨʦʿʥʠ ʨʝʬʣʝʢʩʠʠ ʥʘ ʧʨʦʠʟʚʝʜʝʥ ʟʚʫʢ, 

ʩʣʠʯʥʦ ʢʘʢʦ ʢʘʿ ʪʨʫʙʠʪʝ ʠʣʠ ʤʝʛʘʬʦʥʠʪʝ. ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ ʦʚʘ ʟʘʩʠʣʫʚʘˁʝ ʝ 

ʪʦʘ ʰʪʦ  ʩʝ ʿʘʚʫʚʘ ʟʘʩʠʣʫʚʘˁʝ ʥʘ ʟʚʫʢʦʪ ʥʘʩʦʯʝʥʦ  ʥʘʧʨʝʜ ʠ ʥʘʟʘʜ, ʢʘʢʦ ʠ 

ʥʘʨʫʰʫʚʘˁʝ ʥʘ ʥʝʢʦʠ ʬʨʝʢʚʝʥʮʠʠ (ʉʣ. 19).  
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ʉʣʠʢʘ 19. ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ Ăʊʨʫʙʘñ 

 Figure 19. ĂThe Hornñ amplification mechanism 

 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ Ăʐʠʰʝñ (Helmholtz Resonanse). 

ʆʙʿʘʩʥʫʚʘˁ ʝʪʦ ʟʘ ʦʚʦʿ ʤʝʭʘʥʠʟʘʤ ʥʘ ʟʘʩʠʣʫʚʘˁʝ ʝ ʩʦ ʧʦʤʦʰ ʥʘ ʩʪʘʢʣʝʥʦ 

ʰʠʰʝ. ʉʝ ʜʫʚʘ ʚʦ ʚʨʚʦʪ ʥʘ ʩʪʘʢʣʝʥʦ ʰʠʰʝ, ʘ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʘ ʝ ʰʪʦ ʩʝ ʩʣʫʰʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʟʚʫʢ. ʆʚʘ ʩʝ ʩʣʫʯʫʚʘ ʢʦʛʘ ʚʦʟʜʫʭʦʪ ʥʘ ʚʨʚʦʪ ʥʘ ʰʠʰʝʪʦ 

(ʜʝʣʫʚʘ ʢʘʢʦ ʤʘʩʘ) ʚʠʙʨʠʨʘ ʛʦʨʝ ʠ ʜʦʣʫ, ʥʘ ʧʝʨʥʠʮʘ ʦʜ ʚʦʟʜʫʭ ʚʦ ʚʥʘʪʨʝʰʥʦʩʪʘ 

ʥʘ ʰʠʰʝʪʦ (ʜʝʣʫʚʘ ʢʘʢʦ ʧʨʫʞʠʥʘ) (ʉʣ. 20).  

 

   ʉʣʠʢʘ 20. ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ Ăʐʠʰʝñ 

Figure 20. ĂThe Pop Bottleñ amplification mechanism. 

 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ  Ăʎʝʚʢʠ ʥʘ ʦʨʛʫʣʠñ (ʈʝʟʦʥʘʥʮʘ ʥʘ 

ʮʝʚʢʘ).  ʂʦʛʘ ʩʝ ʜʫʚʘ ʚʦʟʜʫʭʦʪ ʥʠʟ ʮʝʚʢʠʪʝ ʥʘ ʦʨʛʫʣʘʪʘ, ʩʝ ʟʘʩʠʣʫʚʘ ʟʚʫʢʦʪ ʢʦʿ ʝ 

ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ ʜʦʣʞʠʥʘʪʘ ʥʘ ʮʝʚʢʘʪʘ ʠ ʙʨʦʿʦʪ ʥʘ ʦʪʚʦʨʠ ʥʘ ʩʘʤʘʪʘ ʮʝʚʢʘ. ʂʘʿ 

ʧʥʝʚʤʘʪʠʮʠʪʝ ʧʨʠ ʜʚʠʞʝˁʝ ʧʦ ʢʦʣʦʚʦʟʦʪ, ʤʦʞʘʪ ʜʘ ʩʝ ʧʨʦʥʘʿʜʘʪ ʨʘʟʣʠʯʥʠ 

ʞʣʝʙʦʚʠ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʢʦʠ ʩʝ ʟʘʪʚʦʨʘʘʪ ʠ ʦʪʚʦʨʘʘʪ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ ʧʦʜ 

ʤʝʩʪʦʪʦ ʥʘ ʢʦʥʪʘʢʪ (ʞʣʝʙʦʚʠʪʝ ʛʠ ʩʠʤʫʣʠʨʘʘʪ ʮʝʚʢʠʪʝ ʢʘʿ ʦʨʛʫʣʘʪʘ). 

ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ ʦʚʦʿ ʤʝʭʘʥʠʟʘʤ ʥʘ ʟʘʩʠʣʫʚʘˁʝ ʝ ʪʦʘ ʰʪʦ ʩʦʟʜʘʜʝʥʠʦʪ ʟʚʫʢ 

ʥʘ ʥʝʢʦʝ ʜʨʫʛʦ ʤʝʩʪʦ, ʤʦʞʝ ʜʘ ʩʝ ʟʘʩʠʣʠ ʚʦ ʦʚʠʝ ʮʝʚʢʠ ʦʜ ʧʥʝʚʤʘʪʠʢʦʪ (ʉʣ. 

21).  
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ʉʣʠʢʘ 21. ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ Ăʎʝʚʢʠ ʥʘ ʦʨʛʫʣʠñ 

Figure 21. ĂThe Organ Pipeñ amplification mechanism 

 

- ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ Ăʏʠʥʠʿʘñ (ʉʪʨʘʥʠʯʥʠ ʚʠʙʨʘʮʠʠ). ɼʦʢʦʣʢʫ 

ʝʜʝʥ ʙʫʜʠʣʥʠʢ ʠʣʠ ʤʦʙʠʣʝʥ ʪʝʣʝʬʦʥ ʥʘ ʚʠʙʨʘʮʠʠ ʩʝ ʧʦʢʣʦʧʘʪ ʦʜ ʧʨʝʚʨʪʝʥʘʪʘ 

ʩʪʨʘʥʘ ʩʦ ʯʠʥʠʿʘ, ʪʦʛʘʰ ʚʠʙʨʘʮʠʠʪʝ ˃ʝ ʩʝ ʟʘʩʠʣʘʪ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ. ʄʥʦʛʫ ʦʜ 

ʤʘʣʠʪʝ ʚʠʙʨʘʮʠʠ ʦʧʠʰʘʥʠ ʢʘʢʦ ʤʝʭʘʥʠʟʤʠ ʟʘ ʛʝʥʝʨʠʨʘˁʝ, ʩʣʠʯʥʦ ˃ʝ ʩʝ 

ʟʘʩʠʣʘʪ ʢʘʢʦ ʩʪʨʘʥʠʯʥʠʪʝ ʚʠʙʨʘʮʠʠ ʥʘ ʼʠʜʦʪ ʥʘ ʛʫʤʠʪʝ (ʉʣ. 22).  

 

 ʉʣʠʢʘ 22. ʄʝʭʘʥʠʟʘʤ ʟʘ ʟʘʩʠʣʫʚʘˁʝ Ăʏʠʥʠʿʘñ 

Figure 22. ĂThe Pie Plateñ amplification mechanism 

- ʄʝʭʘʥʠʟʘʤ ʥʘ ʟʘʩʠʣʫʚʘˁʝ Ăɹʘʣʦʥñ. ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ ʦʚʦʿ 

ʤʝʭʘʥʠʟʘʤ ʥʘ ʟʘʩʠʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʝ ʪʦʘ ʰʪʦ ʪʦʿ ʠʤʘ ʧʦʤʘʣʦ ʚʣʠʿʘʥʠʝ ʥʘ 

ʟʘʩʠʣʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʥʘʜʚʦʨ, ʜʦʜʝʢʘ ʠʤʘ ʧʦʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʟʘ 

ʟʘʩʠʣʫʚʘˁʝ ʥʘ ʟʚʫʢʦʪ - ʙʫʯʘʚʘʪʘ ʢʦʿʘ ʩʝ ʩʣʫʰʘ ʚʥʘʪʨʝ ʚʦ ʚʦʟʠʣʦʪʦ. ɼʦ ʦʚʘ 

ʜʦʘʺʘ ʧʦʨʘʜʠ ʪʦʘ ʰʪʦ ʩʘʤʦʪʦ ʚʦʟʠʣʦ ʠʤʘ ʪʝʥʜʝʥʮʠʿʘ ʜʘ ʿʘ ʟʘʩʠʣʠ ʦʚʘʘ 

ʬʨʝʢʚʝʥʮʠʿʘ. ʉʦʟʜʘʚʘˁʝʪʦ ʥʘ ʦʚʦʿ ʟʚʫʢ ʤʦʞʝ ʜʘ ʩʝ ʩʣʫʰʥʝ ʢʦʛʘ ˃ʝ ʩʝ ʫʜʨʠ 

ʙʘʣʦʥ ʠ ˃ʝ ʩʝ ʯʫʝ ʟʚʫʢ ʢʦʿ Ăʼʚʦʥʠñ. ʀʜʝʥʪʠʯʝʥ ʝ ʠ ʟʚʫʢʦʪ ʢʦʿ ʩʝ ʜʦʙʠʚʘ ʢʦʛʘ ʩʦ 

ʥʦʛʘ ˃ʝ ʫʜʨʠʤʝ ʚʦ ʧʥʝʚʤʘʪʠʢʦʪ ʥʘ ʚʦʟʠʣʦʪʦ (ʉʣ. 23).  
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ʉʣʠʢʘ 23. ʄʝʭʘʥʠʟʘʤ ʥʘ ʟʘʩʠʣʫʚʘˁʝ Ăɹʘʣʦʥñ 

Figure 23. ĂThe Balloonñ amplification mechanism. 

2.4.6 ɺʣʠʿʘʥʠʝ ʦʜ ʨʘʩʪʦʿʘʥʠʝʪʦ (ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ) ʠ 

ʛʫʩʪʠʥʘʪʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿ 

ʆʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ, ʢʘʢʦ ʠ ʛʫʩʪʠʥʘʪʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿ ʧʦ 

ʧʘʪʠʰʪʘʪʘ (ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʥʠʚʥʠʦʪ ʨʘʥʛ: ʘʚʪʦʧʘʪʠʰʪʘ, ʤʘʛʠʩʪʨʘʣʥʠ ʠʣʠ, 

ʨʝʛʠʦʥʘʣʥʠ), ʠʩʪʦ ʪʘʢʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʿʘʝ ʥʘ ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ [12].  

ɼʦʢʦʣʢʫ ʠʤʘʤʝ ʛʫʩʪ ʩʦʦʙʨʘ˃ʘʿ ï ʢʦʥʪʠʥʫʠʨʘʥ, ʩʦ ʜʚʦʿʥʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ 

ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ ʙʫʯʘʚʘʪʘ ʩʝ ʥʘʤʘʣʫʚʘ ʟʘ 3 dB.  

ɸʢʦ, ʧʘʢ, ʠʤʘʤʝ ʧʦʤʘʣ ʩʦʦʙʨʘ˃ʘʿ ï ʧʦʝʜʠʥʝʯʥʠ ʧʦʤʠʥʫʚʘˁʘ ʥʘ ʚʦʟʠʣʘ, 

ʩʦ ʜʚʦʿʥʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ ʙʫʯʘʚʘʪʘ ʩʝ 

ʥʘʤʘʣʫʚʘ ʜʫʨʠ ʟʘ 6 dB (ʉʣ. 24) [4]. 

 

 

ʉʣʠʢʘ 24. ʐʠʨʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʦʜ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ ʥʘ ʠʟʚʦʨʠ 

Figure 24. Spreading of traffic noise from various source types 
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2.5 ʄʝʨʝˁʝ ʠ ʤʝʨʥʠ ʘʧʘʨʘʪʠ  

2.5.1 ʄʝʨʝˁʝ 

ʇʨʦʙʣʝʤʦʪ ʩʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʙʫʯʘʚʘ ʩʪʘʥʫʚʘ ʩ¯ 

ʧʦʜʦʤʠʥʘʥʪʝʥ ʥʝ ʩʘʤʦ ʚʦ ʫʨʙʘʥʠʪʝ ʩʨʝʜʠʥʠ, ʪʫʢʫ ʠ ʧʦʢʨʘʿ ʚʦʥʛʨʘʜʩʢʠʪʝ 

ʩʦʦʙʨʘ˃ʘʿʥʠʮʠ (ʘʚʪʦʧʘʪʠʰʪʘ, ʤʘʛʠʩʪʨʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʧʘʪʠʰʪʘ), ʧʨʝʜ ʩ¯ 

ʧʦʨʘʜʠ ʧʦʩʪʦʿʘʥʠʦʪ ʧʦʨʘʩʪ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʪʝ ʪʝʢʦʚʠ (ʩʫʚʦʟʝʤʝʥ ʠ ʚʦʟʜʫʰʝʥ 

ʪʨʘʥʩʧʦʨʪ).  

ʐʪʝʪʥʠʪʝ ʝʬʝʢʪʠ ʦʜ ʙʫʯʘʚʘʪʘ ʩʝ ʦʜ ʛʦʣʝʤʦ ʟʥʘʯʝˁ ʝ ʟʘ ʜʝʬʠʥʠʨʘˁʝ ʥʘ 

ʫʩʣʦʚʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʉʦ  ʦʚʦʿ ʧʨʦʙʣʝʤ ʥʘ ʟʘʛʘʜʫʚʘˁʝ 

ʦʜ ʙʫʯʘʚʘʪʘ ʚʦ ɽʚʨʦʧʘ, ʧʦʚʝ˃ʝ ʦʜ 130 ʤʠʣʠʦʥʠ ʞʠʪʝʣʠ ʩʝ ʠʟʣʦʞʝʥʠ ʥʘ ʥʠʚʦʘ 

ʥʘ ʙʫʯʘʚʘ ʢʦʠ ʩʝ ʩʤʝʪʘʪ ʟʘ ʥʝʧʨʠʬʘʪʣʠʚʠ. ɻʣʘʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʦʚʘʘ ʧʦʿʘʚʘ ʝ 

ʟʥʘʯʠʪʝʣʥʠʦʪ ʧʦʨʘʩʪ ʥʘ ʤʦʪʦʨʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ, ʦʜʥʦʩʥʦ ʙʨʦʿʦʪ ʥʘ ʤʦʪʦʨʥʠʪʝ 

ʚʦʟʠʣʘ, ʢʦʠ ʩʝ ʟʛʦʣʝʤʝʥʠ ʟʘ ʦʢʦʣʫ ʪʨʠʧʘʪʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʮʝʥʠʠ. ɿʘʪʦʘ, 

ʘʢʦ ʥʝ ʩʝ ʧʨʝʟʝʤʘʪ ʩʦʦʜʚʝʪʥʠ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʝʤʠʪʠʨʘʥʘ ʦʜ 

ʚʦʟʠʣʘʪʘ, ʟʘ ʦʯʝʢʫʚʘˁʝ ʝ ʚʦ ʠʜʥʠʥʘ ʜʘ ʜʦʿʜʝ ʜʦ ʧʦʥʘʪʘʤʦʰʥʦ ʚʣʦʰʫʚʘˁʝ ʥʘ 

ʩʦʩʪʦʿʙʘʪʘ. 

ɿʘ ʪʘʘ ʮʝʣ ï ʧʨʝʟʝʤʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʰʪʝʪʥʠʪʝ 

ʜʝʿʩʪʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ, ʥʝʦʧʭʦʜʥʦ ʝ ʜʘ ʩʝ ʨʘʩʧʦʣʘʛʘ ʩʦ ʧʦʜʘʪʦʮʠ ʟʘ 

ʙʫʯʘʚʘʪʘ ʢʦʠ ʩʝ ʜʦʙʠʚʘʘʪ ʩʦ ʤʝʨʝˁʘ. 

ɹʫʯʘʚʘʪʘ  ʤʦʞʝ ʜʘ ʙʠʜʝ ʤʝʨʝʥʘ ʥʘ ʧʦʚʝ˃ʝ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʚʦ ʟʘʚʠʩʥʦʩʪ 

ʦʜ ʪʠʧʦʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʢʦʠ ʥʠ ʩʝ ʧʦʪʨʝʙʥʠ, ʟʘ ʢʦʿʘ ʮʝʣ ˃ʝ ʛʠ ʢʦʨʠʩʪʠʤʝ 

ʜʦʙʠʝʥʠʪʝ ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʠ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʪʠʧʦʪ ʥʘ ʤʝʨʢʠ ʢʦʠ ˃ʝ ʙʠʜʘʪ 

ʧʨʝʟʝʤʝʥʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ [11, 12].  

2.5.2 ʄʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʦʢʨʘʿ ʧʘʪʦʪ 

ʅʘʿʯʝʩʪ ʩʣʫʯʘʿ ʟʘ ʤʝʨʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʝ ʥʘ ʣʠʮʝ ʤʝʩʪʦ, 

ʧʦʢʨʘʿ ʧʘʪʦʪ. ʊʝʭʥʠʯʢʠ ʦʚʠʝ ʤʝʨʝˁʘ ʩʝ ʥʘʨʝʢʫʚʘʘʪ ʩʪʨʘʥʠʯʥʠ ʤʝʨʝˁʘ ʠ ʤʦʞʘʪ 

ʜʘ ʩʝ ʥʘʧʨʘʚʘʪ:  

- ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʨʘʩʪʦʿʘʥʠʝ ʦʜ ʧʘʪʦʪ (ʚʦʦʙʠʯʘʝʥʦ 7,5 ʠʣʠ 15 m) ʠʣʠ  
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- ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʧʨʠʤʘʪʝʣʠʪʝ ʥʘ ʙʫʯʘʚʘ (ʧʨʠʤʝʨ: ʢʫ˃ʠ, ʩʪʘʥʦʚʠ, 

ʫʯʠʣʠʰʪʘ, ʠʛʨʘʣʠʰʪʘ ʠ ʜʨ.).  

 

ʆʚʦʿ ʪʠʧ  ʤʝʨʝˁʘ ʥʘ ʙʫʯʘʚʘ (ʉʣ. 25), ʚʢʣʫʯʫʚʘʘʪ ʤʝʨʝˁʘ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʙʫʯʘʚʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʠʢʨʦʬʦʥʠ, ʢʘʢʦ ʠ ʤʝʨʝˁʝ ʥʘ ʙʨʟʠʥʘʪʘ ʠ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ. [6]. 

 

 ʉʣʠʢʘ 25. ɼʝʣʦʚʠ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʤʝʨʝˁʘ 

Figure 25. Components of a wayside measurement 

 

ʇʦʩʪʦʿʘʪ ʪʨʠ ʚʠʜʦʚʠ ʥʘ ʩʪʨʘʥʠʯʥʠ ʪʝʩʪʠʨʘˁʘ. ʊʘʤʫ ʢʘʜʝ ʰʪʦ ʠʤʘ ʧʦʤʘʣ 

ʩʦʦʙʨʘ˃ʘʿ, ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʪʝʩʪʠʨʘˁʝ ʥʘ ʩʪʘʪʠʩʪʠʯʢʦʪʦ ʧʦʤʠʥʫʚʘˁʝ 

(Statistical Pass By - SPB), ʧʨʠ ʰʪʦ ʚʦ ʦʚʦʿ ʩʣʫʯʘʿ ʩʝ ʢʦʨʠʩʪʠ ʤʠʢʨʦʬʦʥ ʢʦʿ ʩʝ 

ʬʠʢʩʠʨʘ ʥʘ ʦʜʨʝʜʝʥʘ ʧʦʟʠʮʠʿʘ ʟʘ ʜʘ ʩʝ ʠʟʤʝʨʠ ʤʘʢʩʠʤʘʣʥʦʪʦ ʥʠʚʦ ʥʘ ʟʚʫʢ 

(Lmax) ʥʘ ʩʪʦʪʠʮʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʚʦʟʠʣʘ. ʆʜ ʦʚʠʝ ʤʝʨʝˁʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ 

ʧʨʝʩʤʝʪʢʘ ʟʘ ʥʠʚʦʪʦ ʥʘ ʟʚʫʢ ʥʘ ʝʜʝʥ Ăʧʨʦʩʝʯʝʥñ ʘʚʪʦʤʦʙʠʣ, ʩʨʝʜʝʥ ʢʘʤʠʦʥ ʠ 

ʪʝʞʦʢ ʢʘʤʠʦʥ ʢʦʠ ʚʦʟʘʪ ʩʦ ʩʪʘʥʜʘʨʜʠʟʠʨʘʥʘ ʙʨʟʠʥʘ. ʉʣʠʯʝʥ ʪʝʩʪ ʧʦʥʝʢʦʛʘʰ ʩʝ 

ʧʨʘʚʠ ʩʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʢʦʤʙʠʥʘʮʠʠ ʦʜ ʚʦʟʠʣʘ ʠ ʛʫʤʠ, ʰʪʦ ʩʝ ʥʘʨʝʢʫʚʘ ʪʝʩʪ 

ʟʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʧʦʤʠʥʫʚʘˁʝ (Controlled Pass By - CPB). 

ʉʦ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʦʚʠʝ ʪʝʩʪʦʚʠ SPB ʠ CPB, ʤʦʞʥʦ ʝ ʜʘ ʩʝ ʠʟʚʨʰʠ 

ʩʧʦʨʝʜʙʘ ʥʘ ʢʦʣʦʚʦʟʠʪʝ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ - ʣʦʢʘʮʠʠ. ʇʨʠʪʦʘ 

ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʘʪ  ʧʨʝʜʚʠʜ ʨʘʟʣʠʢʠʪʝ ʤʝʺʫ ʚʦʟʠʣʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʣʦʢʘʮʠʠ (ʟʘ 

SPɺ)  ʠʣʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʠʥʪʝʨʘʢʮʠʠ ʧʦʤʝʺʫ ʨʘʟʣʠʯʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘ ʛʫʤʠ ʩʦ 

ʢʦʣʦʚʦʟʥʠ ʧʦʚʨʰʠʥʠ (ʟʘ CPɺ). 
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ʊʨʝʪʠʦʪ ʥʘʯʠʥ ʥʘ ʩʪʨʘʥʠʯʥʦ ʪʝʩʪʠʨʘˁʝ ʢʦʝ ʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʠ ʝ ʥʘʨʝʯʝʥʦ 

ʩʨʝʜʥʦ ʚʨʝʤʝ. ʆʚʦʿ ʥʘʯʠʥ ʫʰʪʝ ʩʝ ʥʘʨʝʢʫʚʘ ʚʨʝʤʝʥʩʢʦ-ʠʥʪʝʛʨʠʨʘʥ ʤʦʜʝʣ ʥʘ 

ʧʦʩʪʦʿʘʥ ʧʨʦʪʦʢ ʥʘ ʩʦʦʙʨʘ˃ʘʿ (Continuous Flow Traffic Time Integrated Model - 

CTIM). ɺʦ ʪʘʢʦʚ ʩʣʫʯʘʿ ʤʠʢʨʦʬʦʥʦʪ ʝ ʥʘʤʝʩʪʝʥ ʟʘ ʩʥʠʤʘˁʝ ʥʘ ʮʝʣʘʪʘ 

ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ, ʟʘ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʟʘ ʚʨʝʤʝ (ʚʦʦʙʠʯʘʝʥʦ ʦʜ 5 ʜʦ 30 

ʤʠʥʫʪʠ), ʘ ʠʩʪʦʚʨʝʤʝʥʦ ʩʝ ʩʥʠʤʘ ʥʠʚʦʪʦ ʥʘ ʩʦʦʙʨʘ˃ʘʿ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ 

ʥʘ ʚʦʟʠʣʘʪʘ. ʅʘ ʪʦʿ ʥʘʯʠʥ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʧʨʦʩʝʯʥʦʪʦ ʩʨʝʜʥʦ ʥʠʚʦ ʥʘ ʟʚʫʢ (Leq) 

ʚʦ ʧʝʨʠʦʜʦʪ ʥʘ ʩʥʠʤʘˁʝ ʠ ʯʝʩʪʦ ʩʝ ʧʨʠʢʘʞʫʚʘ ʢʘʢʦ ʩʨʝʜʠʥʘ ʦʜ ʥʝʢʦʣʢʫ 

ʧʦʚʪʦʨʝʥʠ ʤʝʨʝˁʘ.  

ʉʠʪʝ ʩʪʨʘʥʠʯʥʠ ʪʝʩʪʠʨʘˁʘ ʚʦ ʦʧʨʝʜʝʣʝʥ ʩʪʝʧʝʥ ʩʝ ʧʦʜʣʦʞʥʠ ʥʘ 

ʨʘʟʣʠʯʥʠ ʚʣʠʿʘʥʠʿʘ. ʅʘ ʧʨʠʤʝʨ, ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʝ ʚʦ ʧʨʝʜʚʠʜ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ 

ʦʙʿʝʢʪʠ ʢʦʠ ʤʦʞʝ ʜʘ ʚʣʠʿʘʘʪ ʚʨʟ ʠʣʠ ʜʘ ʛʦ ʙʣʦʢʠʨʘʘʪ ʟʚʫʢʦʪ. ɺʨʝʤʝʥʩʢʘʪʘ 

ʩʦʩʪʦʿʙʘ ʠʩʪʦ ʪʘʢʘ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʩʣʝʜʝʥʘ, ʦʩʦʙʝʥʦ ʚʝʪʝʨʦʪ ʢʦʿ ʤʦʞʝ ʜʘ ʚʣʠʿʘʝ 

ʚʨʟ ʥʠʚʦʪʦ ʥʘ ʟʚʫʢ. ʅʘ ʢʨʘʿ, ʤʦʨʘ ʜʘ ʙʠʜʘʪ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʪ.ʥ. Ăʟʘʛʘʜʫʚʘʯʢʠ 

ʠʟʚʦʨʠñ ʢʘʢʦ ʰʪʦ ʝ ʘʚʠʦʥʩʢʘʪʘ ʙʫʯʘʚʘ ʠ ʙʫʯʘʚʘʪʘ ʦʢʦʣʫ ʧʘʪʦʪ (ʢʦʩʝˁʝ ʥʘ ʪʨʝʚʘ, 

ʚʦʟʦʚʠ ʠ ʩʣ.). ɼʦʢʦʣʢʫ ʦʚʠʝ ʚʣʠʿʘʥʠʿʘ ʩʝ ʟʥʘʯʠʪʝʣʥʠ, ʤʝʨʝˁʘʪʘ ʤʦʨʘ ʜʘ ʙʠʜʘʪ 

ʧʨʝʢʠʥʘʪʠ. 

2.5.3 ʄʝʨʝˁʘ ʥʘ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ 

ʄʝʨʝˁʘʪʘ ʥʘ ʙʫʯʘʚʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʤʝʺʫ ʛʫʤʠʪʝ ʠ 

ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʩʝ ʦʜ ʛʦʣʝʤ ʠʥʪʝʨʝʩ ʟʘ ʠʥʞʝʥʝʨʠʪʝ ʟʘ ʧʘʪʠʰʪʘ ʢʦʠ 

ʨʘʙʦʪʘʪ ʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʩʦ ʧʨʦʝʢʪʠʨʘˁʝ ï ʜʠʤʝʥʟʠʦʥʠʨʘˁʝ ʠ ʠʟʛʨʘʜʙʘ ʥʘ 

ʪʠʚʢʠ ʢʦʣʦʚʦʟʠ. ʆʚʠʝ ʤʝʨʝˁʘ ʥʘ ʠʟʚʦʨʦʪ ʥʘ ʙʫʯʘʚʘ  ʛʠ ʤʝʨʘʪ ʟʚʫʮʠʪʝ ʢʦʠ ʩʝ 

ʧʨʦʠʟʚʝʜʝʥʠ ʙʣʠʩʢʫ ʜʦ ʧʥʝʚʤʘʪʠʢʦʪ ʦʜ ʚʦʟʠʣʦʪʦ. 

ɺʦ ʤʦʤʝʥʪʦʚ ʧʦʩʪʦʿʘʪ ʜʚʝ ʦʩʥʦʚʥʠ ʪʝʭʥʠʢʠ ʟʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ 

ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʤʝʺʫ ʛʫʤʠʪʝ ʠ ʢʦʣʦʚʦʟʦʪ:  

- ʧʨʠʙʣʠʞʫʚʘˁʝ ʠʣʠ ʙʣʠʩʢʦʩʪ (Close proximity - CPX)  

- ʟʚʫʯʝʥ ʠʥʪʝʥʟʠʪʝʪ (On board sound intensity - ʆɺɮI).  

ʊʝʭʥʠʢʘʪʘ CPX ʚʦ ʤʦʤʝʥʪʦʚ ʝ ʜʦʢʫʤʝʥʪʠʨʘʥʘ ʢʘʢʦ ʥʘʮʨʪ ʤʝʺʫʥʘʨʦʜʝʥ 

ʩʪʘʥʜʘʨʜ Iɮʆ 11812-2, ʜʦʜʝʢʘ ʆɺɮI ʪʝʭʥʠʢʘʪʘ ʝ ʨʘʟʚʠʝʥʘ ʚʦ ʬʘʙʨʠʢʘʪʘ 

ɷʝʥʝʨʘʣ ʤʦʪʦʨʩ (General motors), ʟʘ ʦʮʝʥʫʚʘˁʝ ʥʘ ʛʫʤʠʪʝ ʚʦ ʥʠʚʥʠʪʝ 
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ʧʨʦʩʪʦʨʠʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ. ʊʝʭʥʦʣʦʛʠʿʘʪʘ ʧʦʥʘʪʘʤʫ ʝ ʨʘʟʚʠʝʥʘ ʦʜ ʜ-ʨ ʇʦʣ 

ɼʦʥʘʚʘʥ (Dr. Paul Donavan) ʢʘʢʦ ʜʝʣ ʦʜ ʠʩʪʨʘʞʫʚʘˁʝʪʦ ʟʘ ʪʠʚʢʠ ʢʦʣʦʚʦʟʠ ʥʘ 

ʆʜʜʝʣʦʪ ʟʘ ʪʨʘʥʩʧʦʨʪ ʚʦ ʂʘʣʠʬʦʨʥʠʿʘ ʠ ɸʨʠʟʦʥʘ. ʆɺɮI ʪʝʭʥʠʢʠʪʝ ʟʘ ʤʝʨʝˁʝ 

ʜʝʥʝʩ ʩʝ ʚʦ ʧʨʦʮʝʩ ʥʘ ʩʪʘʥʜʘʨʜʠʟʠʨʘˁʝ. 

ʂʘʢʦ ʰʪʦ ʝ ʧʨʠʢʘʞʘʥʦ ʥʘ ʩʣʠʢʘ 26, ʧʦʩʪʦʿʘʪ ʩʣʠʯʥʦʩʪʠ ʥʘ ʜʚʝʪʝ ʪʝʭʥʠʢʠ: 

ʧʨʚʦ, ʪʦʘ ʰʪʦ ʠ ʢʘʿ ʜʚʝʪʝ ʩʝ ʢʦʨʠʩʪʠ ʤʠʢʨʦʬʦʥ ʢʦʿ ʝ ʧʦʩʪʘʚʝʥ ʙʣʠʟʫ ʜʦ ʤʝʩʪʦʪʦ 

ʥʘ ʢʦʥʪʘʢʪ ʤʝʺʫ ʛʫʤʘʪʘ ʠ ʢʦʣʦʚʦʟʦʪ ʠ ʚʪʦʨʦ, ʜʚʝʪʝ ʪʝʭʥʠʢʠ ʩʦʙʠʨʘʘʪ ʤʝʨʝˁʘ 

ʜʦʜʝʢʘ ʚʦʟʠʣʘʪʘ ʩʝ ʚʦ ʜʚʠʞʝˁʝ. ʉʝʧʘʢ ʧʦʩʪʦʿʘʪ ʠ ʥʝʢʦʠ ʚʘʞʥʠ ʨʘʟʣʠʢʠ: 

- ʄʝʪʦʜʦʪ CPX ʢʦʨʠʩʪʠ ʝʜʝʥ ʤʠʢʨʦʬʦʥ ʢʦʿ ʛʦ ʤʝʨʠ ʟʚʫʯʥʠʦʪ ʧʨʠʪʠʩʦʢ 

ʜʦʜʝʢʘ ʆɺɮI ʢʦʨʠʩʪʠ ʜʚʦʝʥ ʤʠʢʨʦʬʦʥ ʢʦʿ ʛʦ ʤʝʨʠ ʟʚʫʯʥʠʦʪ 

ʠʥʪʝʥʟʠʪʝʪ. ɺʪʦʨʠʦʪ ʤʝʪʦʜ ʝ ʜʠʨʝʢʪʝʥ, ʰʪʦ ʦʟʥʘʯʫʚʘ ʜʝʢʘ ʤʝʨʝˁʘʪʘ 

ʦʜ ʩʝʢʦʿ ʦʜ ʤʠʢʨʦʬʦʥʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʘʪ 

ʥʘʩʦʢʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʠʟʚʦʨʠ. 

- ɺʦ ʤʦʤʝʥʪʦʚ, ʤʝʪʦʜʠʪʝ CPX ʠ ʆɺɮI ʨʘʟʣʠʯʥʦ ʛʦ ʧʦʩʪʘʚʫʚʘʘʪ 

ʤʠʢʨʦʬʦʥʦʪ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʿʘ ʠ ʚʠʩʠʥʘʪʘ ʥʘ ʧʦʩʪʘʚʫʚʘˁʝ ʦʜ ʟʝʤʿʘʪʘ, 

ʨʘʟʜʘʣʝʯʝʥʦʩʪʘ ʧʦʤʝʺʫ ʧʨʝʜʥʘʪʘ ʠ ʟʘʜʥʘʪʘ ʧʦʟʠʮʠʿʘ ʠ ʦʜʜʘʣʝʯʝʥʦʩʪʘ 

ʦʜ ʛʫʤʘʪʘ. ʆʚʠʝ ʨʘʟʣʠʢʠ ʟʥʘʯʘʪ ʜʝʢʘ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʧʨʦʠʟʚʝʜʫʚʘˁʝ 

ʠ ʟʘʩʠʣʫʚʘˁʝ ˃ʝ ʠʛʨʘʘʪ ʦʛʨʦʤʥʘ ʫʣʦʛʘ ʧʨʠ ʤʝʨʝˁʝʪʦ ʥʘ ʟʚʫʢʦʪ ʠ ʢʘʿ 

ʜʚʘʪʘ ʪʝʩʪʘ. 

- ʊʝʩʪʠʨʘˁʝʪʦ CPX ʯʝʩʪʦ ʩʝ ʩʧʨʦʚʝʜʫʚʘ ʚʦ ʟʘʪʚʦʨʝʥ ʧʨʦʩʪʦʨ ʩʦ ʮʝʣ ʜʘ 

ʩʝ ʠʟʦʣʠʨʘ ʤʠʢʨʦʬʦʥʦʪ ʦʜ ʜʨʫʛʠʪʝ ʠʟʚʦʨʠ ʥʘ ʟʚʫʢ. ʇʦʨʘʜʠ 

ʩʧʦʩʦʙʥʦʩʪʘ ʥʘ ʆɺɮI ʪʝʩʪʦʪ ʜʘ ʧʨʝʧʦʟʥʘʝ ʦʜ ʢʦʿ ʧʨʘʚʝʮ ʝ ʠʟʚʦʨʦʪ ʥʘ 

ʟʚʫʢ, ʪʦʿ ʩʝ ʫʧʦʪʨʝʙʫʚʘ ʥʘ ʦʪʚʦʨʝʥ ʧʨʦʩʪʦʨ. 

- ɺʦ ʉɸɼ ʧʦʛʦʣʝʤʦ ʝ ʠʩʢʫʩʪʚʚʦʪʦ ʩʦ ʆɺɮI ʪʝʩʪʦʪ, ʜʦʜʝʢʘ ʪʝʭʥʠʢʘʪʘ 

CPX ʝ ʧʨʝʬʝʨʠʨʘʥ ʤʝʪʦʜ ʥʘʩʝʢʘʜʝ ʚʦ ʩʚʝʪʦʪ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʩʠʪʝ ʚʠʜʦʚʠ ʥʘ ʤʝʨʝˁʘ ʚʦ ʛʦʣʝʤʘ ʤʝʨʘ ʟʘʚʠʩʘʪ ʦʜ 

ʛʫʤʠʪʝ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʚʨʝʤʝ ʥʘ ʪʝʩʪʠʨʘˁʝʪʦ. ʇʦʨʘʜʠ ʧʨʦʙʣʝʤʦʪ ʟʘ 

ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ  ʥʘ ʛʫʤʠʪʝ ʢʦʠ ʩʝ ʥʘʿʧʦʛʦʜʥʠ, ʜʝʪʘʣʠʪʝ ʠ ʟʘ ʜʚʝʪʝ ʪʝʭʥʠʢʠ 

CPX ʠ ʆɺɮI ʩʝ ʫʰʪʝ ʩʝ ʚʦ ʨʘʟʚʦʿ. ʉʢʦʨʦ ʩʝ ʚʦʚʝʜʝʥʠ ʥʦʚʠ ʩʪʘʥʜʘʨʜʠ ʟʘ ʪʝʩʪ 

ʛʫʤʠ (SRTT) (P225/60R16), ʢʦʠ ʩʝ ʧʨʠʬʘʪʝʥʠ ʟʘ ʪʝʩʪʠʨʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ (ɸɮʊʄ 

F 2493). ʉʧʦʨʝʜ ʥʘʮʨʪʦʪ ISO CPX ʩʪʘʥʜʘʨʜʠ ʦʜ 2000 ʛʦʜʠʥʘ, ʥʘʿʯʝʩʪʦ 

ʢʦʨʠʩʪʝʥʠ ʛʫʤʠ ʩʝ Avon/Cooper ZVI (P185/65R15) ʠ Dunlop SP Arctic (P185/R14). 
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ʉʣʠʢʘ 26. CPX ʠ ʆɺɮI ʦʧʨʝʤʘ ʟʘ ʪʝʩʪʠʨʘˁʝ 

Figure 26. CPX and OBSI test equipment 

2.5.4 ɺʠʜʦʚʠ ʤʝʨʝˁʘ ʥʘ ʙʫʯʘʚʘ 

ʂʘʢʦ ʜʦʧʦʣʥʫʚʘˁʝ ʥʘ ʤʝʨʝˁʘʪʘ ʥʘ ʟʚʫʢ ʢʘʿ ʠʟʚʦʨʦʪ, ʧʦʩʪʦʿʘʪ ʤʝʨʝˁʘ ʢʦʠ 

ʤʦʞʘʪ ʜʘ ʩʝ ʩʧʨʦʚʝʜʘʪ ʚʦ ʚʦʟʠʣʦʪʦ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʠʢʨʦʬʦʥ ʧʦʩʪʘʚʝʥ 

ʚʥʘʪʨʝ ʚʦ ʧʨʦʩʪʦʨʦʪ ʟʘ ʧʘʪʥʠʮʠ. ʇʦʜʘʪʦʮʠʪʝ ʩʝ ʩʦʙʠʨʘʘʪ ʜʦʜʝʢʘ ʚʦʟʠʣʦʪʦ ʝ ʚʦ 

ʜʚʠʞʝˁʝ, ʥʦ ʙʝʟ ʚʣʠʿʘʥʠʝ ʥʘ ʜʨʫʛʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ, ʢʘʢʦ 

ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʚʦʟʜʫʭʦʪ ʠʣʠ ʨʘʜʠʦʪʦ. ɹʫʯʘʚʘʪʘ ʚʥʘʪʨʝ ʚʦ ʚʦʟʠʣʦʪʦ ʥʘʿʯʝʩʪʦ ʝ ʩʦ 

ʤʥʦʛʫ ʧʦʥʠʩʢʘ ʬʨʝʢʚʝʥʮʠʿʘ ʦʪʢʦʣʢʫ ʙʫʯʘʚʘʪʘ ʦʜʥʘʜʚʦʨ. ʉʠʪʝ ʩʦʙʨʘʥʠʥʠ 

ʤʝʨʝˁʘ ʪʨʝʙʘ ʧʨʝʪʧʘʟʣʠʚʦ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʘʪ, ʙʠʜʝʿ˃ʠ ʝʬʝʢʪʠʪʝ ʦʜ ʚʠʜʦʪ ʥʘ 

ʚʦʟʠʣʦʪʦ ʠ ʥʝʛʦʚʘʪʘ ʩʦʩʪʦʿʙʘ ʩʝ ʟʥʘʯʠʪʝʣʥʠ.  

2.5.5 ʉʚʦʿʩʪʚʘ ʥʘ ʢʦʣʦʚʦʟʦʪ ʧʦʚʨʟʘʥʠ ʩʦ ʙʫʯʘʚʘʪʘ 

ʇʦʩʪʦʿʘʪ ʪʨʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʦʣʦʚʦʟʦʪ ʢʦʠ ʚʣʠʿʘʘʪ ʚʨʟ ʙʫʯʘʚʘʪʘ, ʢʦʠ 

ʩʦʛʣʘʩʥʦ ʥʠʚʥʘʪʘ ʚʘʞʥʦʩʪ ʚʦ ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʩʝ:  

- ʪʝʢʩʪʫʨʘ 

- ʧʦʨʦʟʥʦʩʪ  

- ʢʨʫʪʦʩʪ 

ʊʝʢʩʪʫʨʘʪʘ ʩʝ ʧʦʚʨʟʫʚʘ ʩʦ Ăʠʩʧʘʢʥʘʪʠʥʠʪʝ ʠ ʚʜʣʘʙʥʘʪʠʥʠʪʝñ ʥʘ 

ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ. ʇʦʩʪʦʿʘʪ ʜʦʣʛʠ ʠʩʧʘʢʥʘʪʠʥʠ ʠ ʚʜʣʘʙʥʘʪʠʥʠ ʢʦʠ ʤʦʞʝ 

ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʛʨʫʙʦ ʚʦʟʝˁʝ. ʀʩʪʦ ʪʘʢʘ ʧʦʩʪʦʿʘʪ ʠ ʢʨʘʪʢʠ ʠʩʧʘʢʥʘʪʠʥʠ ʠ 

ʚʜʣʘʙʥʘʪʠʥʠ ʢʦʠ ʥʝ ʤʦʞʘʪ ʜʘ ʩʝ ʚʠʜʘʪ ʩʦ ʛʦʣʦ ʦʢʦ, ʪʠʝ ʩʝ ʧʦʿʘʚʫʚʘʪ ʢʘʢʦ 

ʨʝʟʫʣʪʘʪ ʦʜ ʚʠʜʦʪ ʠ ʢʦʣʠʯʠʥʘʪʘ ʥʘ ʧʝʩʦʢ ʚʦ ʢʦʣʦʚʦʟʦʪ. 
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ɹʫʯʘʚʘʪʘ, ʢʦʿʘ ʩʝ ʩʣʫʰʘ ʥʘʜʚʦʨ ʦʜ ʚʦʟʠʣʦʪʦ ʥʘʿʤʥʦʛʫ ʟʘʚʠʩʠ ʦʜ 

ʪʝʢʩʪʫʨʘʪʘ ʢʦʿʘ ʩʝ ʧʦʚʪʦʨʫʚʘ ʥʘ ʩʝʢʦʠ 10 ʜʦ 150 mm. ʆʚʦʿ ʚʠʜ ʥʘ ʪʝʢʩʪʫʨʘ 

ʪʨʝʙʘ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘ (Ăʠʟʨʘʤʥʠñ). ʇʦʤʘʣʠʪʝ ʪʝʢʩʪʫʨʠ (ʧʦʤʘʣʠ ʦʜ 10 mm ʧʦ 

ʛʦʣʝʤʠʥʘ) ʤʦʞʝ ʚʩʫʰʥʦʩʪ ʜʘ ʙʠʜʘʪ ʧʦʣʝʟʥʠ, ʙʠʜʝʿ˃ʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʠʟʣʝʟ ʥʘ 

ʚʦʟʜʫʭʦʪ, ʧʨʠ ʰʪʦ ʩʝ ʥʘʤʘʣʫʚʘʘʪ ʝʬʝʢʪʠʪʝ ʥʘ ʥʝʢʦʠ ʦʜ ʤʝʭʘʥʠʟʤʠʪʝ ʦʧʠʰʘʥʠ 

ʧʨʝʪʭʦʜʥʦ. ʇʦʩʪʦʠ ʜʦʢʘʟ ʠ ʜʝʢʘ ʪ.ʥ. ʥʝʛʘʪʠʚʥʘ ʪʝʢʩʪʫʨʘ ʝ ʢʦʨʠʩʥʘ. ʅʝʛʘʪʠʚʥʘʪʘ 

ʪʝʢʩʪʫʨʘ ʦʟʥʘʯʫʚʘ ʜʝʢʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ ʝ ʤʥʦʛʫ ʤʘʟʥʘ ʥʘ ʚʨʚʦʪ, ʥʦ 

ʠʤʘ ʧʦʚʨʝʤʝʥʠ ʠʩʧʘʢʥʘʪʠʥʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʧʘʪʠʰʪʘ ʟʘ ʠʟʣʝʟ. ʊʦʘ ʰʪʦ 

ʧʦʚʨʰʠʥʘʪʘ ʝ ʤʘʟʥʘ ʦʟʥʘʯʫʚʘ ʜʝʢʘ ʥʝʤʘ ʤʥʦʛʫ ʠʩʧʘʢʥʘʪʠʥʠ ʢʦʠ ʚʦʦʙʠʯʘʝʥʦ 

ʫʜʠʨʘʘʪ ʚʦ ʛʫʤʘʪʘ ʠ ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʙʫʯʘʚʘ. 

ʊʝʢʩʪʫʨʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʤʝʨʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʦʣʫʤʝʪʨʠʩʢʠ ʪʝʭʥʠʢʠ 

(ʩʧʦʨʝʜ ʩʪʘʥʜʘʨʜʦʪ ASTM E 965) ʠʣʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʣʘʩʝʨʩʢʠ ʩʝʥʟʦʨʠ ʢʘʢʦ 

ʦʥʠʝ ʢʘʿ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ʪʨʦʪʦʘʨʠʪʝ (ISO 13473). ʉʧʝʮʠʿʘʣʠʟʠʨʘʥʠ 

ʣʘʩʝʨʩʢʠ ʪʝʭʥʠʢʠ ʟʘ ʤʝʨʝˁʝ ʥʘ ʪʝʢʩʪʫʨʘʪʘ ʩʝ: Circular Texture Meter ʠ RoboTex 

( ʉʣ. 27). 

 

ʇʦʨʦʟʥʦʩʪʘ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʧʨʝʪʩʪʘʚʫʚʘ ʩʦʦʜʥʦʩ ʥʘ ʚʦʣʫʤʝʥʦʪ ʥʘ 

ʚʦʟʜʫʭʦʪ ʩʦ ʚʢʫʧʥʠʦʪ ʚʦʣʫʤʝʥ. ʄʘʪʝʨʠʿʘʣʠʪʝ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʿ ʧʦʚʝ˃ʝʪʦ 

ʧʦʚʨʰʠʥʠ ʥʘ ʢʦʣʦʚʦʟʠʪʝ ʠʤʘʘʪ ʧʦʨʦʟʥʦʩʪ ʧʦʤʘʣʘ ʦʜ 5%. ʂʦʛʘ ʧʦʨʦʟʥʦʩʪʘ ʥʘ 

ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ˃ʝ ʩʝ ʟʛʦʣʝʤʠ ʜʦ 20% ʠʣʠ ʧʦʚʝ˃ʝ, ʦʜʥʦʩʥʦ ʢʦʛʘ ʚʦʟʜʫʭʦʪ 

ʤʦʞʝ ʜʘ ʧʦʤʠʥʫʚʘ ʥʠʟ ʤʘʪʝʨʠʿʘʣʦʪ, ʪʦʘ ˃ʝ ʨʝʟʫʣʪʠʨʘ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 

ʙʫʯʘʚʘʪʘ, ʙʠʜʝʿ˃ʠ ʧʦʨʦʟʥʦʩʪʘ ʿʘ ʟʛʦʣʝʤʫʚʘ ʘʢʫʩʪʠʯʥʘʪʘ ʘʧʩʦʨʧʮʠʿʘ.  

ʀʩʪʦ ʪʘʢʘ, ʧʦʨʦʟʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʦʤʘʣʘ ʢʦʥʪʘʢʪʥʘ 

ʧʦʚʨʰʠʥʘ ʧʦʤʝʺʫ ʧʥʝʚʤʘʪʠʢʦʪ ʠ ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʩʦ ʰʪʦ ʩʝ 

ʦʚʦʟʤʦʞʫʚʘʘʪ ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʟʣʝʟʥʠ ʧʘʪʠʰʪʘ ʟʘ ʚʦʟʜʫʭʦʪ, ʢʦʠ ʤʦʞʝ ʜʘ ʿʘ 

ʥʘʤʘʣʘʪ ʙʫʯʘʚʘʪʘ. ʆʚʦʿ ʝʬʝʢʪ ʝ ʚʦʟʤʦʞʝʥ ʠ ʢʦʛʘ ʩʝ ʢʦʨʠʩʪʘʪ ʜʦʧʦʣʥʠʪʝʣʥʠ 

ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʧʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʦʜ ʢʦʣʦʚʦʟʦʪ, ʢʘʢʦ ʛʫʤʘ, ʧʦʣʠʤʝʨʠ ʠʣʠ 

ʚʣʘʢʥʘ ʢʦʠ ʜʝʣʫʤʥʦ ʛʠ ʟʘʤʝʥʫʚʘʘʪ ʚʦʟʜʫʰʥʠʪʝ ʧʨʘʟʥʠʥʠ [6]. 
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 ʉʣʠʢʘ 27. CTM Robo Tex ʦʧʨʝʤʘ ʟʘ ʪʝʩʪʠʨʘˁʝ (ʠʟʚʦʨ: CP Tech Center). 

Figure 27. CTM and RoboTex test equipment (source: CP Tech Center). 

ʇʦʨʦʟʥʦʩʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʧʨʝʩʤʝʪʘʥʘ  ʝʜʥʦʩʪʘʚʥʦ ʩʦ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ 

ʪʝʞʠʥʘʪʘ ʠ ʚʦʣʫʤʝʥʦʪ ʥʘ ʧʨʠʤʝʨʦʢ ʦʜ ʢʦʣʦʚʦʟʦʪ ʠ ʥʝʛʦʚʠʦʪ ʩʦʩʪʘʚ. 

ɸʢʫʩʪʠʯʥʘʪʘ ʘʧʩʦʨʧʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ ʜʠʨʝʢʪʥʦ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʙʨʦʿʥʠ 

ʪʝʭʥʠʢʠ, ʢʘʢʦ ʚʦ ʣʘʙʦʨʘʪʦʨʠʿʘ, ʪʘʢʘ ʠ ʥʘ ʩʘʤʦʪʦ ʤʝʩʪʦ  (ʩʣʠʢʘ 28). ʅʘʿʧʦʟʥʘʪʘ 

ʪʝʭʥʠʢʘ ʝ ʩʦ ʢʦʨʠʩʪʝˁʝ  ʥʘ ʧʨʠʤʝʨʦʢ ʢʦʿ ʩʝ ʚʤʝʪʥʫʚʘ ʚʦ ʧʦʩʝʙʥʘ ʮʝʚʢʘ (ɸɮʊʄ 

ʉ 384/ɽ 1050). ɼʨʫʛʘ ʪʝʭʥʠʢʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʠ ʚʦ ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʫʩʣʦʚʠ ʠ ʥʘ 

ʩʘʤʦʪʦ ʤʝʩʪʦ, ʚʢʣʫʯʫʚʘ ʤʝʨʝˁʘ ʥʘ ʧʦʚʨʘʪʥʠʦʪ ʦʜʛʦʚʦʨ ʥʘ ʠʤʧʫʣʩʠʪʝ ʩʦ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʝʪʦʜʦʪ ʥʘ ʧʨʦʰʠʨʝʥʘ ʧʦʚʨʰʠʥʘ (ISO 13472-1). ʊʨʝʪʘ ʪʝʭʥʠʢʘ  ʿʘ 

ʢʦʨʠʩʪʠ ʝʬʝʢʪʠʚʥʘʪʘ ʦʪʧʦʨʥʦʩʪ ʥʘ ʧʨʦʪʦʢ (ɸNSI S1.18). ʆʚʘ ʩʝ ʧʨʝʪʧʦʩʪʘʚʫʚʘ 

ʜʝʢʘ ʝ ʧʦʨʝʣʝʚʘʥʪʦ ʤʝʨʝˁʝ ʥʘ ʘʧʩʦʨʧʮʠʿʘʪʘ, ʙʠʜʝʿ˃ʠ ʩʝ ʤʝʨʠ ʥʘ ʧʣʠʪʢʠ ʘʛʣʠ 

ʚʝʨʪʠʢʘʣʥʦ ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ. 

 

 

ʉʣʠʢʘ 28. ʆʧʨʝʤʘ ʟʘ ʪʝʩʪʠʨʘˁʝ ʥʘ ʘʢʫʩʪʠʯʥʘʪʘ ʘʧʩʦʨʧʮʠʿʘ (ʠʟʚʦʨ: NCAT, 

Zircon Caltrans). 

Figure 28. Acoustical absorption test equipment (source: NCAT, Zircon, Caltrans). 
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ʎʚʨʩʪʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʚʦ ʧʦʤʘʣʘ ʤʝʨʢʘ ʠʩʪʦ ʪʘʢʘ 

ʧʨʠʜʦʥʝʩʫʚʘ ʟʘ ʧʦʿʘʚʘʪʘ ʥʘ ʙʫʯʘʚʘ ʧʦʨʘʜʠ ʢʦʥʪʘʢʪʦʪ ʥʘ ʧʥʝʚʤʘʪʠʢʦʪ ʩʦ 

ʢʦʣʦʚʦʟʦʪ. ɿʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʤʥʦʛʫ ʦʜ ʤʝʭʘʥʠʟʤʠʪʝ ʧʨʝʪʭʦʜʥʦ 

ʦʧʠʰʘʥʠ, ʮʚʨʩʪʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ ʢʦʿʘ ʩʝ ʜʦʙʣʠʞʫʚʘ ʜʦ ʮʚʨʩʪʠʥʘʪʘ ʥʘ ʛʫʤʘʪʘ 

ʝ ʠʜʝʘʣʥʘ. ɺʩʫʰʥʦʩʪ, ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʝ ʟʘʙʝʣʝʞʘʥʦ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʢʦʣʦʚʦʟʠ ʢʦʠ ʩʦʜʨʞʘʪ ʝʧʦʢʩʠʜʥʦ-ʚʨʟʘʥʘ ʩʠʪʥʘ ʛʫʤʘ ʥʘʨʝʯʝʥʘ 

ʧʦʨʦʝʣʘʩʪʠʯʥʘ. ɺʣʠʿʘʥʠʝʪʦ ʦʜ ʛʫʤʠʪʝ ʛʦ ʘʧʩʦʨʙʠʨʘ ʥʘ ʠʩʪʠʦʪ ʥʘʯʠʥ ʥʘ ʢʦʿ 

ʩʧʦʨʪʩʢʠʪʝ ʪʨʘʢʠ ʛʠ ʘʧʩʦʨʙʠʨʘʘʪ ʚʣʠʿʘʥʠʿʘʪʘ ʦʜ ʪʨʯʘˁʝʪʦ ʥʘ ʦʙʫʚʢʠʪʝ.  

ʎʚʨʩʪʠʥʘʪʘ ʥʝ ʝ ʝʜʥʦʩʪʘʚʝʥ ʧʘʨʘʤʝʪʘʨ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʙʠʜʝʿ˃ʠ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʯʝʩʪʦ ʚʣʠʿʘʝ ʚʨʟ ʥʝʘ, ʢʘʢʦ ʠ ʚʠʜʦʪ, ʩʪʘʧʢʘʪʘ ʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ 

ʩʠʣʘ ʢʦʿʘ ʩʝ ʧʨʠʤʝʥʫʚʘ ʢʦʛʘ ʩʝ ʪʝʩʪʠʨʘ ʤʘʪʝʨʠʿʘʣʦʪ. ʇʦʚʝ˃ʝʪʦ ʪʝʭʥʠʢʠ ʢʦʠ ʩʝ 

ʢʦʨʠʩʪʘʪ ʜʝʥʝʩ (ʢʦʠ ʩʝ ʚʘʞʥʠ ʟʘ ʙʫʯʘʚʘʪʘ) ʚʢʣʫʯʫʚʘʘʪ ʪʦʚʘʨʠ ʩʦ ʤʘʣʦ ʚʣʠʿʘʥʠʝ, 

ʢʘʢʦ ʦʥʠʝ ʪʝʭʥʠʢʠ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʦʜ ʝʭʦʪʦ (ɸɮʊʄ ʉ 1383). 

2.5.6 ʄʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʣʘʙʦʨʘʪʦʨʠʿʘ 

 ɼʦʢʦʣʢʫ ʠʤʘʤʝ ʟʘ ʮʝʣ ʜʘ ʠʟʛʨʘʜʠʤʝ ʪʠʚʢʠ ʢʦʣʦʚʦʟʠ, ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ 

ʨʘʟʚʠʿʘʪ ʙʨʟʠ, ʪʦʯʥʠ ʠ ʨʝʣʝʚʘʥʪʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʤʝʨʝˁʝ ʚʦ ʣʘʙʦʨʘʪʦʨʠʿʘ ʥʘ 

ʙʫʯʘʚʘʪʘ ʢʦʿʘ ʝ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʠʥʪʝʨʝʢʘʮʠʿʘʪʘ ʤʝʺʫ ʛʫʤʘʪʘ ʠ ʢʦʣʦʚʦʟʦʪ. 

ʊʝʭʥʠʢʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʜʝʥʝʩ ʝ ʣʘʙʘʨʘʪʦʨʠʩʢʠ ʪʘʧʘʥ. ʇʦʩʪʦʿʘʪ ʥʝʢʦʣʢʫ ʪʘʧʘʥʠ 

ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʩʚʝʪʦʪ,  ʥʘ ʩʣʠʢʘ 29 ʝ ʧʨʠʢʘʞʘʥ ʝʜʠʥʩʪʚʝʥʠʦʪ ʚʘʢʦʚ ʫʨʝʜ ʚʦ 

ʉɸɼ, ʢʦʿ ʩʝ ʢʦʨʠʩʪʠ ʚʦ ʀʥʩʪʠʪʫʪʦʪ ʟʘ ʙʝʟʙʝʜʥʠ, ʪʠʚʢʠ ʠ ʠʟʜʨʞʣʠʚʠ ʘʚʪʦʧʘʪʠ ʚʦ 

ʇʫʨʜʫ ʫʥʠʚʝʨʟʠʪʝʪʦʪ (Purdue University). ʊʝʩʪ ʘʧʘʨʘʪʦʪ (Tire ï Pavement  Test 

Apparatus - ʊʈʊɸ) ʩʝ ʩʦʩʪʦʠ ʦʜ ʨʦʪʠʨʘʯʢʠ ʜʝʣ ʩʦ ʤʦʥʪʠʨʘʥʘ ʛʫʤʘ ʢʦʿʘ ʝ ʚʦ 

ʢʦʥʪʘʢʪ ʩʦ ʠʥʜʠʚʠʜʫʘʣʥʠ ʪʝʩʪ ʧʘʥʝʣʠ, ʢʦʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʤʘʪʝʨʠʿʘʣʠʪʝ ʥʘ 

ʢʦʣʦʚʦʟʦʪ ʜʘ ʙʠʜʘʪ ʪʝʩʪʠʨʘʥʠ ʟʘ ʙʫʯʘʚʘ ʜʦ ʦʢʦʣʫ 45 ï 50 km/h (30 mph). ʄʦʞʘʪ 

ʜʘ ʙʠʜʘʪ ʧʦʩʪʘʚʝʥʠ ʤʠʢʨʦʬʦʥʠ ʟʘ ʜʘ ʛʠ ʩʦʙʠʨʘʘʪ ʤʝʨʝˁʘʪʘ CPX ʠ OBSI. ʆʚʦʿ 

ʘʧʘʨʘʪ ʊʈʊɸ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʪʝʩʪʦʚʠ ʟʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ, ʧʨʠ 

ʧʨʦʚʝʨʢʘ ʥʘ  ʧʦʪʠʚʢʠ ʢʦʣʦʚʦʟʠ [6]. 
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 ʉʣʠʢʘ 29. ʊʝʩʪ ʦʧʨʝʤʘ ʟʘ ʊʈʊɸ ʠ ʧʨʠʤʝʨ ʧʦʚʨʰʠʥʘ (ʠʟʚʦʨ: Purdue SQDH). 

Figure 29. TPTA test equipment and sample surface (source: Purdue SQDH). 

2.5.7 ʄʝʨʥʠ ʘʧʘʨʘʪʠ 

 

ʆʩʥʦʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʤʝʨʝˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʝ ʬʦʥʦʤʝʪʘʨ. ɺʦ 

ʧʨʦʜʘʞʙʘ ʩʝ ʜʦʩʪʘʧʥʠ ʧʦʚʝ˃ʝ ʬʦʥʦʤʝʪʨʠ ʦʜ ʨʘʟʣʠʯʝʥ ʪʠʧ. ɺʦ ʠʟʙʦʨʦʪ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʦʪ ʟʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʿʘ ʟʥʘʝʤʝ ʪʠʧʦʣʦʛʠʿʘʪʘ  ʥʘ 

ʤʝʨʢʠʪʝ ʟʘ ʜʘ ʥʝ ʧʦʛʨʝʰʠʤʝ ʚʦ ʠʟʙʦʨʦʪ. 

ʆʩʥʦʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʿ ʬʦʥʦʤʝʪʨʠʪʝ ʝ ʰʪʦ ʪʠʝ ʩʝ ʙʘʞʜʘʨʝʥʠ 

ʩʧʦʨʝʜ ʨʘʚʝʥʢʘʪʘ ʟʘ ʚʠʩʠʥʘʪʘ ʥʘ ʧʨʠʪʠʩʦʢ. 

 

L =  = 20          [dB] 2.5.1 

 

ʂʦʥʩʪʨʫʢʮʠʿʘʪʘ ʥʘ ʬʦʥʦʤʝʪʨʠʪʝ ʝ ʪʘʢʚʘ ʰʪʦ ʜʦʟʚʦʣʫʚʘ ʤʝʨʝˁʝ ʥʘ ʨʘʟʥʠ 

ʤʝʩʪʘ,  ʘ ʥʘʧʦʿʫʚʘˁʝʪʦ ʢʘʿ ʬʦʥʦʤʝʪʨʠʪʝ ʝ ʙʘʪʝʨʠʩʢʦ. ɼʦʟʚʦʣʝʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ 

ʤʝʨʝˁʝ ʢʘʿ ʬʦʥʦʤʝʪʨʠʪʝ ʝ ʦʜ 20 ʜʦ 140 (dB). 
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ʄʠʢʨʦʬʦʥʦʪ ʢʘʢʦ ʦʩʥʦʚʝʥ ʜʝʣ ʥʘ ʬʦʥʦʤʝʪʘʨʦʪ, ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʛʦ 

ʧʨʝʪʚʦʨʠ ʧʨʦʤʝʥʣʠʚʠʦʪ ʟʚʫʯʝʥ ʧʨʠʪʠʩʦʢ ʚʦ ʩʦʦʜʚʝʪʥʘ ʧʨʦʤʝʥʘ ʥʘ 

ʝʣʝʢʪʨʠʯʥʠʦʪ ʥʘʧʦʥ. 

 ʉʣʠʢʘ 30. ʄʝʨʝʥ ʠʥʩʪʨʫʤʝʥʪ ï ʬʦʥʦʤʝʪʘʨ CR:832C 

Figure 30. Sound level meter CR:832C 
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3 ɿɸʂʆʅʉʂɸ ʈɽɻʋʃɸʊʀɺɸ ɺʆ ɿɽʄɱʀʊɽ ʅɸ ɽɺʈʆʇʉʂɸʊɸ 

ʋʅʀɱɸ ʀ ʈɽʇʋɹʃʀʂɸ ʄɸʂɽɼʆʅʀɱɸ 

3.1.1 ʇʨʝʛʣʝʜ ʥʘ ʨʝʛʫʣʘʪʠʚʘʪʘ ʚʦ ɽʋ 

ɿʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʦʜ ʧʘʪʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ ʢʘʢʦ 

ʥʘʿʛʦʣʝʤ ʧʨʝʜʠʟʚʠʢʫʚʘʯ ʥʘ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʝʤʠʩʠʿʘ, ʧʦʩʪʦʿʘʪ ʧʦʚʝ˃ʝ 

ʤʝʪʦʜʠ ʠ ʪʦʘ: 

- ɻʝʨʤʘʥʩʢʘ ʤʝʪʦʜʘ 

- ɸʥʛʣʠʩʢʘ ʤʝʪʦʜʘ 

- ʉʢʘʥʜʠʥʘʚʩʢʘ ʤʝʪʦʜʘ (ɼʘʥʩʢʘ, ʌʠʥʩʢʘ, ʅʦʨʚʝʰʢʘ ʠ ʐʚʝʜʩʢʘ) 

- ʐʚʘʿʮʘʨʩʢʘ ʤʝʪʦʜʘ 

- ɸʚʩʪʨʠʩʢʘ ʤʝʪʦʜʘ ʠ 

- ʌʨʘʥʮʫʩʢʘ ʤʝʪʦʜʘ 

 

ɺʦ ʦʩʪʘʥʘʪʠʪʝ ʟʝʤʿʠ, ʟʘʚʠʩʥʦ ʦʜ ʠʩʢʫʩʪʚʘʪʘ ʠ ʙʘʥʢʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʩʦ ʢʦʠ 

ʨʘʩʧʦʣʘʛʘʘʪ, ʩʝ ʢʦʨʠʩʪʘʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ. ʊʘʢʘ ʥʘ ʧʨʠʤʝʨ, ʚʦ ʍʨʚʘʪʩʢʘ ʠ 

ʉʣʦʚʝʥʠʿʘ ʩʝ ʢʦʨʠʩʪʠ ɻʝʨʤʘʥʩʢʘʪʘ ʤʝʪʦʜʘ, ʜʦʜʝʢʘ ʚʦ ʇʦʣʩʢʘ ʩʝ ʢʦʨʠʩʪʠ 

ʌʨʘʥʮʫʩʢʘʪʘ ʤʝʪʦʜʘ.  

ɿʘʙʝʣʝʞʣʠʚʦ ʝ ʜʝʢʘ ʧʦʩʪʦʠ ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ 

ʧʨʝʩʤʝʪʢʘ ʥʘ ʙʫʯʘʚʘʪʘ, ʩʝ ʢʦʨʠʩʪʘʪ ʨʘʟʣʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʚʘʞʥʦ ʝ ʜʘ ʩʝ 

ʠʩʪʘʢʥʝ ʜʝʢʘ ʟʘ ʪʦʘ ʥʝ ʧʦʩʪʦʿʘʪ ʥʘʫʯʥʠ ʠʣʠ ʪʝʭʥʠʯʢʠ ʧʨʠʯʠʥʠ, ʪʫʢʫ ʜʝʢʘ ʪʦʘ ʝ 

ʨʝʟʫʣʪʘʪ ʥʘ ʬʘʢʪʦʪ ʰʪʦ ʧʦʚʝ˃ʝʪʦ ʟʝʤʿʠ ʥʝʟʘʚʠʩʥʦ ʝʜʥʘ ʦʜ ʜʨʫʛʘ  ʨʘʟʚʠʚʘʣʝ 

ʩʦʧʩʪʚʝʥʠ ʤʝʪʦʜʠ. 

ʆʜ ʩʪʨʘʥʘ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʜʘʜʝʥʘ ʝ ʧʨʝʧʦʨʘʢʘ, ʜʦ ʫʩʚʦʿʫʚʘˁʝ ʥʘ 

ʝʜʠʥʩʪʚʝʥʘ ʤʝʪʦʜʘ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʙʫʯʘʚʘʪʘ, ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʌʨʘʥʮʫʩʢʘʪʘ 

ʤʝʪʦʜʘ. 
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3.1.2 ɻʝʨʤʘʥʠʿʘ 

ʇʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʥʠʚʦʘʪʘ ʥʘ ʙʫʯʘʚʘ ʚʦ ɻʝʨʤʘʥʠʿʘ ʩʝ ʩʧʨʦʚʝʜʫʚʘ ʩʦ 

ʧʨʠʤʝʥʘ ʥʘ ʥʘʩʦʢʠʪʝ  RLS 90 ʢʦʠ ʛʠ ʥʘʩʣʝʜʠʿʘ ʥʘʩʦʢʠʪʝ RLS 81, [13]. 

ɻʝʨʤʘʥʩʢʠʦʪ ʩʪʘʥʜʘʨʜ DIN 18005 ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ ʧʘʪʥʠʦʪ 

ʩʦʦʙʨʘ˃ʘʿ  ʝ ʨʝʯʠʩʠ ʠʜʝʥʪʠʯʥʘ ʩʦ ʥʘʩʦʢʠʪʝ RLS 81, [14]. ʅʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʥʘ 

ʤʝʩʪʘʪʘ ʥʘ ʝʤʠʩʠʿʘ ʩʧʦʨʝʜ 90 RLS ʜʝʬʠʥʠʨʘʥʘ ʝ  ʩʦ ʬʦʨʤʫʣʘʪʘ (2.6.1):  

Lm,i = Lm
(25) + DV + DStrO + DStg + DE + DL +DS + DBM + DB   [dB)A]          2.6.1  

 

ʈʝʬʝʨʝʥʪʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ Lm
(25) ʩʝ ʦʜʨʝʜʫʚʘ ʥʘ 

ʨʘʩʪʦʿʘʥʠʝ ʦʜ 25 ʤʝʪʨʠ, ʧʨʠ ʰʪʦ ʩʝ ʫʩʚʦʿʫʚʘ ʢʦʣʦʚʦʟʝʥ ʟʘʩʪʦʨ ʦʜ ʣʠʝʥ ʘʩʬʘʣʪ, 

ʙʨʟʠʥʘ ʥʘ ʚʦʟʠʣʘʪʘ 100 km/h, ʥʘʜʦʣʞʝʥ ʥʘʢʣʦʥ ʥʘ ʥʠʚʝʣʝʪʘʪʘ ʦʜ 5%, ʘ ʚʦ 

ʟʘʚʠʩʥʦʩʪ ʦʜ ʤʝʨʦʜʘʚʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ (ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ/ʯʘʩ) ʠ ʤʝʨʦʜʘʚʥʦʪʦ 

ʫʯʝʩʪʚʦ ʥʘ ʪʦʚʘʨʥʠʪʝ ʚʦʟʠʣʘ ʩʦ ʤʘʩʘ ʦʜ 2800kg. ʇʦʩʣʝʜʥʠʪʝ ʜʚʘ ʧʘʨʘʤʝʪʨʠ ʩʝ 

ʧʨʦʧʠʰʘʥʠ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʠʜʦʪ ʥʘ ʧʘʪʦʪ. ʂʦʨʝʢʮʠʿʘ ʥʘ  ʨʝʬʝʨʝʥʪʥʦʪʦ ʥʠʚʦ 

ʥʘ ʙʫʯʘʚʘʪʘ ʩʝ ʚʨʰʠ ʩʦ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ:  

DV - ʢʦʨʝʢʮʠʿʘʪʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʙʨʟʠʥʘʪʘ ʥʘ ʚʦʟʠʣʦʪʦ (ʥʘʿʤʘʣʘ 

ʜʦʟʚʦʣʝʥʘ ʙʨʟʠʥʘ ʟʘ ʘʚʪʦʤʦʙʠʣʠ ʠ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ ʝ Vmin = 30 

km/h,  ʥʘʿʛʦʣʝʤʘ ʙʨʟʠʥʘ ʟʘ ʘʚʪʦʤʦʙʠʣʠ ʝ Vmax = 130 km/h,  ʟʘ 

ʢʘʤʠʦʥʠʪʝ Vmax = 80 km/h)  

DStrO -  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʠʜʦʪ ʥʘ ʟʘʩʪʦʨʦʪ ʦʜ ʢʦʣʦʚʦʟʥʘʪʘ  

ʢʦʥʩʪʨʫʢʮʠʿʘ 

DStg -  ʢʦʨʝʢʮʠʿʘ ʚʦ  ʟʘʚʠʩʥʦʩʪ ʦʜ ʥʘʜʦʣʞʥʠʦʪ ʥʘʢʣʦʥ ʥʘ ʥʠʚʝʣʝʪʘʪʘ 

D    -    ʢʦʨʝʢʮʠʿʘ ʚʦ ʚʨʩʢʘ ʩʦ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʦʚʝ˃ʝ ʨʝʬʣʝʢʩʠʠ  

DL   -  ʢʦʨʝʢʮʠʿʘ ʚʦ ʚʨʩʢʘ ʩʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʥʘʙˀʫʜʫʚʘʥʘʪʘ ʜʝʣʥʠʮʘ 

DS -  ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʘʧʩʦʨʧʮʠʿʘ ʥʘ ʚʦʟʜʫʭʦʪ ʠ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ       

 ʤʝʩʪʦʪʦ ʥʘ ʝʤʠʩʠʿʘ 

DBM - ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʪʝʨʝʥʦʪ  

DB - ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʙʘʨʠʝʨʠʪʝ 

ʇʝʨʠʦʜʦʪ 0-24  ʝ ʧʦʜʝʣʝʥ ʥʘ ʜʚʘ ʜʝʣʘ: ʦʜ 06:00 ï 22:00, ʠ  ʦʜ 22:00 ʜʦ 

06:00 ʯʘʩʦʪ. 
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3.1.3 ɺʝʣʠʢʘ ɹʨʠʪʘʥʠʿʘ 

ɹʨʠʪʘʥʩʢʠʦʪ ʤʝʪʦʜ CoRTN (Calculation of Road Traffic Noise) ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʙʫʯʘʚʘ ʩʝ ʧʨʦʮʝʥʫʚʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʘʨ LA10, ʧʘʨʘʤʝʪʘʨ ʢʦʿ 

ʧʨʝʪʩʪʘʚʫʚʘ ʝʤʠʩʠʩʢʦ ʠ ʠʤʠʩʠʩʢʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʢʦʿʘ ʟʘʚʠʩʠ ʦʜ 

ʥʘʙˀʫʜʫʚʘʥʠʦʪ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʦʜ 1 ʯʘʩ ʠʣʠ 18 ʯʘʩʘ ʩʦ ʧʨʝʯʝʢʦʨʫʚʘˁʝ ʥʘʜ 

10% ʦʜ ʚʨʝʤʝʪʦ. ʅʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʝʤʠʩʠʿʘʪʘ ʩʝ ʦʜʨʝʜʫʚʘ 

ʩʧʦʨʝʜ ʠʟʨʘʟʦʪ (2.6.2), [15]:  

 

LA10m =    LA10 + LV + LTV + LG + LD + LT + LW + LB + LR       [dB)A]      2.6.2 

 

ʆʩʥʦʚʥʦʪʦ ʥʠʚʦ  ʙʫʯʘʚʘ LA10 ʩʝ ʫʪʚʨʜʫʚʘ ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʥʘ 10 m ʦʜ 

ʢʨʘʿʥʠʦʪ ʨʘʙ ʥʘ ʥʘʿʙʣʠʩʢʘʪʘ ʚʦʟʥʘ ʣʝʥʪʘ ʠ ʚʠʩʠʥʘ ʥʘ ʠʟʚʦʨʦʪ ʦʜ 0.5 m ʥʘʜ 

ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ, ʟʘ ʩʦʦʙʨʘ˃ʘʝʥ ʪʝʢ ʩʦ ʙʨʟʠʥʘ ʦʜ  75 km/h, ʙʝʟ 

ʚʣʠʿʘʥʠʝ ʦʜ ʪʦʚʘʨʥʠʪʝ ʚʦʟʠʣʘ ʠ ʟʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʥʠʚʝʣʝʪʘ. 

ʆʩʥʦʚʥʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʢʦʨʠʛʠʨʘ ʩʦ ʥʝʢʦʣʢʫ ʧʘʨʘʤʝʪʨʠ:  

LV - ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʙʨʟʠʥʘʪʘ ʥʘ ʚʦʟʠʣʘʪʘ ʩʦ ʫʯʝʩʪʚʦʪʦ ʥʘ 

ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ ʠ ʥʘʜʦʣʞʝʥ ʥʘʢʣʦʥ  

LTV   -  ʢʦʨʝʢʮʠʿʘ ʟʘʚʠʩʥʘ  ʦʜ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʦʪ ʪʝʢ 

LG  -  ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʥʘʜʦʣʞʥʠʦʪ ʥʘʢʣʦʥ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʮʘʪʘ  

LD  -  ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʦʜʜʘʣʝʯʝʥʦʩʪʘ 

LT    -  ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʘʧʩʦʨʧʮʠʿʘ ʥʘ ʪʝʨʝʥʦʪ  

LW -  ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʘʛʦʣʦʪ ʥʘ ʨʘʩʧʦʩʪʠʨʘˁʝ  

LB -  ʢʦʨʝʢʮʠʿʘ  ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʣʦʞʙʘʪʘ ʥʘ ʙʘʨʠʝʨʘʪʘ   

LR -  ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʨʝʬʣʝʢʩʠʿʘ  

ʅʠʚʦ ʥʘ ʙʫʯʘʚʘ ʩʧʦʨʝʜ ʦʚʦʿ ʤʝʪʦʜ ʩʝ ʜʝʬʠʥʠʨʘ ʚʦ ʧʝʨʠʦʜʦʪ ʦʜ 06.00 ʜʦ 

24.00 ʯʘʩʦʪ. 
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3.1.4 ʉʢʘʥʜʠʥʘʚʩʢʠ ʟʝʤʿʠ 

ʅʠʚʦʪʦ ʥʘ ʝʤʠʩʠʩʢʘ ʙʫʯʘʚʘ ʚʦ ʩʢʘʥʜʠʥʘʚʩʢʠʪʝ ʟʝʤʿʠ (ɼʘʥʩʢʘ, ʌʠʥʩʢʘ, 

ʅʦʨʚʝʰʢʘ ʠ ʐʚʝʜʩʢʘ) ʩʝ ʫʪʚʨʜʫʚʘ ʩʧʦʨʝʜ  ʤʝʪʦʜʦʪ ʥʘ Statens Planverk 48, 

ʩʧʦʨʝʜ ʠʟʨʘʟʦʪ (2.6.3), [15]:  

LAeq = LAeq (10) + æLV + æLN + æLTF + æLAV ++ æLMS +æL¥ +æLF   [dB)A] 2.6.3 

 

ʆʩʥʦʚʥʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ LAeq (10) ʝ 68 dB ʠ ʩʝ ʧʨʠʤʝʥʫʚʘ ʟʘ ʩʣʝʜʥʠʪʝ 

ʫʩʣʦʚʠ: ʩʦʦʙʨʘ˃ʘʿʥʦ ʦʧʪʝʨʝʪʫʚʘˁʝ ʟʘ 24.000 ʚʦʟʠʣʘ ʟʘ ʚʨʝʤʝ ʦʜ 34 ʯʘʩʘ, 

ʙʨʟʠʥʘʪʘ ʥʘ ʚʦʟʠʣʦʪʦ V = 50 km/h, ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘʪʘ ʦʜ 

ʩʨʝʜʠʥʘʪʘ ʥʘ ʧʘʪʝʢʘʪʘ ʥʘ ʚʦʟʠʣʘʪʘ ʝ 10 ʤʝʪʨʠ, ʚʠʩʠʥʘʪʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ 

ʝʤʠʩʠʿʘʪʘ hm = 1,5 m, ʟʘʩʪʦʨ ʦʜ ʢʦʥʚʝʥʮʠʦʥʘʣʝʥ ʘʩʬʘʣʪ. ʆʩʥʦʚʥʘʪʘ ʚʨʝʜʥʦʩʪ 

ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʢʦʨʠʛʠʨʘ ʩʦ ʥʝʢʦʣʢʫ ʧʘʨʘʤʝʪʨʠ: 

æLV -  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʙʨʟʠʥʘʪʘ ʥʘ ʚʦʟʠʣʦʪʦ 

 æLN -  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʦʦʙʨʘ˃ʘʿʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ 

æLTF - ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʫʯʝʩʪʚʦʪʦ ʥʘ ʪʦʚʘʨʥʠʪʝ ʚʦʟʠʣʘ ʚʦ ʚʢʫʧʥʠʦʪ 

ʩʦʦʙʨʘ˃ʘʝʥ ʪʝʢ  

æLAV - ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʠ ʨʘʩʧʨʦʩʪʠʨʘˁʝʪʦ 

 æLMS - ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʪʝʨʝʥʦʪ 

æL¥ - ʢʦʨʝʢʮʠʿʘ  ʟʘʚʠʩʥʘ ʦʜ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʥʘʜʦʣʞʥʠʦʪ ʥʘʢʣʦʥ, ʘʛʦʣ ʥʘ 

ʨʘʩʧʨʦʩʪʠʨʘˁʝ 

æLF - ʢʦʨʝʢʮʠʿʘ  ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʟʚʫʯʥʘʪʘ ʠʟʦʣʘʮʠʿʘ ʥʘ ʬʘʩʘʜʠ ʥʘ 

ʦʙʿʝʢʪʠʪʝ 

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʦʚʦʿ ʤʝʪʦʜ  ʟʝʤʘ  ʧʨʝʜʚʠʜ  ʧʝʨʠʦʜ ʦʜ 24 

ʯʘʩʘ, ʥʦ ʥʦ˃ʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʟʛʦʣʝʤʠ ʟʘ 10 dB, ʩʦ ʮʝʣ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ 

ʧʨʦʩʝʢʦʪ ʥʘ ʜʥʝʚʥʠʪʝ ʥʠʚʦʘ ʥʘ ʙʫʯʘʚʘ [1]. 

 ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ ʩʢʘʥʜʠʥʘʚʩʢʘʪʘ ʤʝʪʦʜʘ ʝ ʰʪʦ ʪʘʘ ʢʦʨʠʩʪʠ 24-

ʯʘʩʦʚʝʥ ʝʜʠʥʩʪʚʝʥ ʧʝʨʠʦʜ, ʧʨʠ ʰʪʦ ʥʦ˃ʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʟʛʦʣʝʤʫʚʘʘʪ ʟʘ 10 

dB. 
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3.1.5 ʐʚʘʿʮʘʨʠʿʘ 

ʀʤʠʩʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʩʧʦʨʝʜ ʐʚʘʿʮʘʨʩʢʠʦʪ ʤʝʪʦʜ StL-86 [16], ʩʝ 

ʧʨʝʩʤʝʪʫʚʘ ʩʧʦʨʝʜ ʠʟʨʘʟʦʪ (2.6.4): 

 

 ὒ ὃ ÌÏÇρ “σ ρ ὄȢ‘ρ  

                                 ρπÌÏÇὓ ὑ Ў Ὀ Ὀ Ὄ     [dB(A)]           2.6.4 

    

ʂʘʜʝ ʰʪʦ ʩʝ: 

A, B ï ʝʤʧʠʨʠʩʢʠ ʢʦʥʩʪʘʥʪʠ (A = 42, B = 20) 

V     ï ʙʨʟʠʥʘ ʥʘ ʚʦʟʠʣʦʪʦ 

ɖ     ï ʫʯʝʩʪʚʦ ʥʘ ʪʝʰʢʠʪʝ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ ʚʦ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ 

M    ï ʉʦʦʙʨʘ˃ʘʿʥʦ ʦʧʪʝʨʝʪʫʚʘˁʝ (ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ/ʯʘʩ). 

  

ɺʨʝʜʥʦʩʪʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʜʦʙʠʝʥʦ ʩʧʦʨʝʜ ʧʦʛʦʨʝ ʥʘʚʝʜʝʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ, ʩʝ ʢʦʨʠʛʠʨʘ ʩʦ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʩʣʝʜʥʠʪʝ ʢʦʨʝʢʮʠʠ: 

K     ï  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʥʘʜʦʣʞʥʠʦʪ ʥʘʢʣʦʥ 

æL   ï  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ  ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʠ ʘʛʦʣʦʪ ʥʘ ʨʘʩʧʨʦʩʪʠʨʘˁʝ 

DL   ï  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʘʧʩʦʨʧʮʠʿʘʪʘ ʥʘ ʚʦʟʜʫʭʦʪ 

DB   ï  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʘʧʩʦʨʧʮʠʿʘ ʥʘ ʧʦʯʚʘʪʘ 

H     ï  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʠʩʠʥʘʪʘ ʥʘ ʧʨʝʧʨʝʢʠʪʝ. 

 

3.1.6 ɸʚʩʪʨʠʿʘ 

ɽʢʚʠʚʘʣʝʥʪʥʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ ʩʧʦʨʝʜ 

ʘʚʩʪʨʠʩʢʘʪʘ ʤʝʪʦʜʘ ¥AL 23 [17],  ʩʝ ʜʝʬʠʥʠʨʘ ʩʦ ʠʟʨʘʟʦʪ (2.6.5). 
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LAeq = Lg + 10 Ŀ logMSVL + KR + KS + KF + KL + KG + KK - KE - KW +KH     [dB(A)]    2.6.5 

ʈʝʬʝʨʝʥʪʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ Lg  ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʥʘ 

ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ  25 m ʦʜ ʦʩʢʘʪʘ ʥʘ ʧʘʪʦʪ ʠ ʠʟʥʝʩʫʚʘ 32 dB(A). ʄʝʩʪʦʪʦ ʥʘ 

ʝʤʠʩʠʿʘ ʝ ʥʘ ʚʠʩʠʥʘ 0,5 m ʦʜ ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ.  

ɺʘʞʥʘ ʫʣʦʛʘ ʠʤʘ ʛʦʣʝʤʠʥʘʪʘ MSVL  ʢʦʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʤʝʨʦʜʘʚʥʦ ʯʘʩʦʚʦ 

ʦʧʪʦʚʘʨʫʚʘˁʝ (ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ/ʯʘʩ). 

ʈʝʬʝʨʝʥʪʥʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘʪʘ ʢʘʿ ʦʚʘʘ ʤʝʪʦʜʘ ʩʝ ʢʦʨʝʛʠʨʘ ʩʦ ʩʣʝʜʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ: 

KR   ï ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʦʚʝ˃ʝʢʨʘʪʥʘ ʨʝʬʣʝʢʩʠʿʘ  

KS   ï ʢʦʨʝʢʮʠʿʘ ʧʦʚʨʟʘʥʘ ʩʦ ʫʯʝʩʪʚʦʪʦ ʥʘ ʪʦʚʘʨʥʠʪʝ ʚʦʟʠʣʘ ʩʦ ʤʘʩʘ ʧʦʛʦʣʝʤʘ 

ʦʜ 3500 kg  

KF   ï ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʟʘʩʪʦʨʦʪ ʥʘ ʢʦʣʦʚʦʟʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʘ 

KL  ï ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʥʘʜʦʣʞʥʠʦʪ ʥʘʢʣʦʥ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʮʘʪʘ 

KG ï ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʜʘʣʝʯʠʥʘʪʘ ʥʘ ʚʢʨʩʪʫʚʘˁʝ (ʢʨʩʪʦʩʥʠʮʠ)  

KK ï ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʨʘʩʪʦʿʘʥʠʝʪʦ ʥʘ ʚʢʨʩʪʫʚʘˁʝ 

KE  ï  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʥʘ ʝʤʠʩʠʿʘʪʘ 

KW ï ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʘʛʦʣʦʪ ʥʘ ʨʘʩʧʨʦʩʪʠʨʘˁʝ ʠ 

KH ï  ʢʦʨʝʢʮʠʿʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʙʘʨʠʝʨʠʪʝ. 

ʉʧʦʨʝʜ ʦʚʘ ʤʝʪʦʜʘ ʧʝʨʠʦʜʦʪ ʦʜ 24 ʯʘʩʘ ʩʝ ʜʝʣʠ ʥʘ ʜʚʘ ʚʨʝʤʝʥʩʢʠ 

ʧʝʨʠʦʜʘ, ʟʘ ʢʦʿ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ʪʦʘ: ʜʝʥ ʦʜ 06:00 ʜʦ 22:00 ʠ 

ʥʦ˃ ʦʜ 22:00 ʜʦ 06:00 ʯʘʩʦʪ. 

 

3.1.7 ʌʨʘʥʮʠʿʘ 

 ɽʜʥʘ ʦʜ ʙʠʪʥʠʪʝ ʨʘʟʣʠʢʠ ʧʦʤʝʺʫ ʌʨʘʥʮʫʩʢʘʪʘ [18]   ʠ ʜʨʫʛʠʪʝ ʤʝʪʦʜʠ ʝ ʚʦ 

ʪʦʘ ʰʪʦ ʪʘʘ ʛʦ ʨʘʟʣʠʢʫʚʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʫʨʙʘʥʠ ʧʦʜʨʘʯʿʘ (U-shaped roads) 

ʦʜ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʥʘ ʦʪʚʦʨʝʥʠ ʧʘʪʠʰʪʘ (open shaped roads).  

 ʆʧʨʝʜʝʣʫʚʘˁʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʧʦʜʝʣʝʥʦ ʝ ʥʘ ʜʚʘ ʜʝʣʘ ʠ ʪʦʘ: 
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- ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʩʢʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʠ 

- ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʠʤʠʩʠʩʢʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ. 

 ʆʧʨʝʜʝʣʫʚʘˁʝʪʦ ʥʘ ʠʤʠʩʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʦʜ 

ʛʨʘʬʠʢʦʥ ʠ ʟʘʚʠʩʠ ʦʜ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʰʠʨʝˁʝ ʥʘ ʟʚʫʯʥʠʦʪ ʙʨʘʥ ʦʜ ʤʝʩʪʦʪʦ ʥʘ 

ʝʤʠʩʠʿʘ ʜʦ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ (ʢʘʜʝ ʣʠʥʠʩʢʠʦʪ ʠʟʚʦʨ ʥʘ ʟʚʫʢ ʩʝ ʟʘʤʝʥʫʚʘ ʩʦ 

ʧʦʚʝ˃ʝ ʪʦʯʢʝʩʪʠ ʠʟʚʦʨʠ), ʜʦʜʝʢʘ ʦʧʨʝʜʝʣʫʚʘˁʝʪʦ ʥʘ ʝʤʠʩʠʩʢʦʪʦ ʥʠʚʦ ʥʘ 

ʙʫʯʘʚʘ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʩʣʠʯʥʦ ʢʘʢʦ ʠ ʚʦ ʜʨʫʛʠʪʝ ʤʝʪʦʜʠ. 

 ɽʤʠʩʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʩʦ ʤʝʩʪʦ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʚʠʩʠʥʘ 

ʦʜ 0,8 ʤʝʪʨʠ, ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʟʘ ʧʝʨʠʦʜ ʚʦ ʜʝʥʦʪ ʦʜ 8:00 ʜʦ 20:00 ʯʘʩʦʪ, ʥʘ 

ʦʜʜʘʣʝʯʝʥʦʩʪ ʥʘ 30 ʤʝʪʨʠ ʦʜ ʠʟʚʦʨʦʪ, ʥʘ ʚʠʩʠʥʘ ʦʜ 10 ʤʝʪʨʠ ʦʜ ʪʣʦʪʦ, ʩʧʦʨʝʜ 

ʨʘʚʝʥʢʘʪʘ: 

 E30 = 10 Ĭ log × 10(E30,m/10)     [dB(A)] 2.6.6 

    m 

 ʅʠʚʦʪʦ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʙʫʯʘʚʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʦʪ ʪʝʢ Ămñ (E30,m) ʟʘ ʦʪʚʦʨʝʥʠ 

ʜʝʣʥʠʮʠ ʦʜ ʧʘʪʠʰʪʘʪʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʧʦʨʝʜ ʨʘʚʝʥʢʘʪʘ: 

  E30,m = LW ï 10 log v ï 50 + 10log Q     [dB(A)]    2.6.7 

 ʅʠʚʦʪʦ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʙʫʯʘʚʘ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʢʨʩʪʦʩʥʠʮʠ ʩʧʦʨʝʜ ʦʚʘʘ 

ʤʝʪʦʜʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ: 

 E30,m = E(di)m + 10 log Q     [dB(A)]     2.6.8 

ʂʘʜʝ ʰʪʦ ʩʝ: 

Q  -   ʩʦʦʙʨʘ˃ʘʿʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ (ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ/ʯʘʩ) 

V  -  ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʧʦʚʝ˃ʝ ʦʜ 50% ʚʦʟʠʣʘ ʠ ʩʝ ʧʨʝʩʤʝʪʫʚʘ   

ʧʦʩʝʙʥʦ ʟʘ ʩʝʢʦʿ ʪʠʧ ʥʘ ʚʦʟʠʣʘ (ʣʝʩʥʠ ʠ ʪʝʰʢʠ ʚʦʟʠʣʘ ʩʦ ʤʘʩʘ ʧʦʛʦʣʝʤʘ ʦʜ 

3.500 kg) 

LW   -   ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʠʧʦʪ ʥʘ ʚʦʟʠʣʘ, ʙʨʟʠʥʘ ʥʘ ʚʦʟʠʣʘʪʘ, ʪʠʧʦʪ 

ʥʘ ʩʦʦʙʨʘ˃ʘʝʥ ʪʝʢ ʠ ʥʘʜʦʣʞʝʥ ʥʘʢʣʦʥ. ʈʘʟʣʠʢʫʚʘʤʝ ʯʝʪʠʨʠ ʪʠʧʘ ʥʘ 

ʩʦʦʙʨʘ˃ʘʝʥ ʪʝʢ: ʢʦʥʪʠʥʫʠʨʘʥ, ʢʦʥʪʠʥʫʠʨʘʥʦ-ʧʫʣʩʠʨʘʯʢʠ, ʧʫʣʩʠʨʘʯʢʦ-

ʟʘʙʨʟʫʚʘʯʢʠ ʠ ʧʫʣʩʠʨʘʯʢʦ-ʟʘʙʘʚʫʚʘʯʢʠ 
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E(di)  -   ʝʤʠʩʠʩʢʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʟʘʚʠʩʥʦ ʦʜ ʪʠʧʦʪ ʥʘ ʚʦʟʠʣʘ, ʪʠʧʦʪ ʥʘ 

ʩʦʦʙʨʘ˃ʘʝʥ ʪʝʢ ʠ  ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʢʨʩʪʦʩʥʠʮʠʪʝ. 

 ʉʧʦʨʝʜ ʦʚʘʘ ʤʝʪʦʜʘ, ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʥʝ 

ʩʝ ʟʝʤʘ ʚʣʠʿʘʥʠʝʪʦ ʦʜ ʢʦʣʦʚʦʟʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʘ, ʜʦʜʝʢʘ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ 

ʠʤʠʩʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʚʨʰʠ ʢʦʨʝʢʮʠʿʘ ʥʘ ʝʤʠʩʠʩʢʦʪʦ ʥʠʚʦ ʩʦ 

ʧʘʨʘʤʝʪʨʠ ʢʦʠ ʛʦ ʦʧʠʰʫʚʘʘʪ ʰʠʨʝˁʝʪʦ ʥʘ ʟʚʫʯʥʠʦʪ ʙʨʘʥ ʦʜ ʠʟʚʦʨʦʪ ʜʦ 

ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ.  

 

3.1.8 ʉʣʦʚʝʥʠʿʘ 

ʉʧʦʨʝʜ ʩʣʦʚʝʥʩʢʠʪʝ ʧʨʝʧʦʨʘʢʠ [19], ʥʠʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ 

ʪʨʝʙʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʧʦʨʝʜ ʥʝʢʦʿʘ ʦʜ ʧʦʟʥʘʪʠʪʝ ʤʝʪʦʜʠ. ɺʦ ʉʣʦʚʝʥʠʿʘ 

ʥʘʿʤʥʦʛʫ ʩʝ ʫʧʦʪʨʝʙʫʚʘ ɻʝʨʤʘʥʩʢʘʪʘ ʤʝʪʦʜʘ, ʧʨʦʧʠʰʘʥʘ ʦʜ DIN 18005 ʠ RLS 

90. ʇʨʝʩʤʝʪʢʘʪʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʦʧʬʘ˃ʘ ʜʝʥʩʢʠ ʧʝʨʠʦʜ ʦʜ 

06:00 ʜʦ 22:00 ʯʘʩʦʪ ʠ ʥʦ˃ʝʥ ʧʝʨʠʦʜ ʦʜ 22:00 ʜʦ 06:00 ʯʘʩʦʪ. 

 

3.1.9 ʇʦʣʩʢʘ 

ʉʧʨʦʚʝʜʝʥʠʪʝ ʪʝʭʥʠʯʢʠ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʊʝʭʥʠʯʢʠʦʪ ʫʥʠʚʝʨʟʠʪʝʪ ʚʦ ʃʦʺ 

(Lodz), ʥʘ ʆʜʜʝʣʦʪ ʟʘ ʛʨʘʜʝʞʥʠʰʪʚʦ, ʧʦʪʚʨʜʝʥʦ ʝ ʜʝʢʘ ʌʨʘʥʮʫʩʢʘʪʘ ʤʝʪʦʜʘ 

NMPB ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʥʘʿʜʦʙʨʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʠʤʝʥʠ ʟʘ ʫʩʣʦʚʠʪʝ ʚʦ ʇʦʣʩʢʘ. 

 

3.1.10 ʇʨʝʧʦʨʘʢʠ ʥʘ ɽʋ 

 ʇʘʨʘʤʝʪʨʠʪʝ ʢʦʠ ʩʝ ʟʝʤʘʘʪ  ʧʨʝʜʚʠʜ ʧʨʠ ʧʨʝʩʤʝʪʢʘ ʥʘ ʙʫʯʘʚʘʪʘ ʟʘ 

ʧʦʦʜʝʣʥʠ ʤʝʪʦʜʠ, ʜʘʜʝʥʠ ʩʝ ʚʦ ʪʘʙʝʣʘ 11. ʆʜ ʪʘʙʝʣʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ 

ʜʝʢʘ ʚʦ ʨʘʟʣʠʯʥʠ ʟʝʤʿʠ (ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ), ʢʘʢʦ ʚʣʝʟʥʠ ʧʘʨʘʤʝʪʨʠ ʩʝ ʟʝʤʘʘʪ 

ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ. 
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ʊʘʙʝʣʘ 11. ɺʣʠʿʘʪʝʣʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ  

Table 11. Parameters that influence the noise level on the place of emmision 

ʄʝʪʦʜ  ʠ ʇʘʨʘʤʝʪʘʨ 

 ɻ
ʝ
ʨ
ʤ
ʘ
ʥ
ʠ
ʿ
ʘ

 

ɻ
ʦ
ʣ
ʝ
ʤ
ʘ
 

ɹ
ʨ
ʠ
ʪ
ʘ
ʥ
ʠ
ʿ
ʘ

 
ʉ
ʢ
ʘ
ʥ
ʜ
ʠ
ʥ
ʘ
ʚ
ʩ
ʢ
ʠ
 

 
ʟ
ʝ
ʤ
ʿ
ʠ

 

ʐ
ʚ
ʘ
ʿ
ʮ
ʘ
ʨ
ʠ
ʿ
ʘ

 

ɸ
ʚ
ʩ
ʪ
ʨ
ʠ
ʿ
ʘ

 

ʌ
ʨ
ʘ
ʥ
ʮ
ʠ
ʿ
ʘ

 

ʈʝʬʝʨʝʥʪʥʘ ʚʨʝʜʥʦʩʪ ʥʘ 
ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ + + + + + + 

ɹʨʟʠʥʘ ʥʘ ʚʦʟʠʣʘʪʘ + + + + + + 

ɿʘʩʪʦʨ ʥʘ ʢʦʣʦʚʦʟʦʪ + - - - + - 

ʅʘʜʦʣʞʝʥ ʥʘʢʣʦʥ + + - + + + 

ʊʝʰʢʠ ʚʦʟʠʣʘ + + + + + + 

ʉʦʦʙʨʘ˃ʘʿʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ + + + + + + 

ɹʣʠʟʠʥʘ ʥʘ ʢʨʩʪʦʩʥʠʮʘ + - - - + + 

ʉʦʩʪʦʿʙʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʦʪ 
ʪʝʢ 

- - - - - + 

ɺʣʠʿʘʥʠʝ ʦʜ ʚʦʟʜʫʭʦʪ + - + + - + 

ɺʣʠʿʘʥʠʝ ʦʜ ʪʝʨʝʥʦʪ + + + + - + 

ɺʣʠʿʘʥʠʝ ʦʜ ʦʜʜʘʣʝʯʝʥʦʩʪʘ + + + + + + 

ɺʣʠʿʘʥʠʝ ʦʜ ʨʝʬʣʝʢʩʠʿʘ + + + - + + 

ɺʣʠʿʘʥʠʝ ʦʜ ʙʘʨʠʝʨʠ + + + + + + 

ɼʘʣʝʯʠʥʘ ʥʘ ʦʪʩʝʯʦʢʦʪ - - - - - + 

ɸʛʦʣ ʥʘ ʰʠʨʝˁʝ + + + + + + 
( + ) - ʩʝ ʟʝʤʘ ʚʦ ʧʨʝʜʚʠʜ  
( ï ) - ʥʝ ʩʝ ʟʝʤʘ ʚʦ ʧʨʝʜʚʠʜ  

 

 ʀʩʪʦ ʪʘʢʘ, ʧʦʩʪʦʝʯʢʠʪʝ ʤʝʪʦʜʠ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ, 

ʥʘʿʯʝʩʪʦ ʨʘʟʛʣʝʜʫʚʘʘʪ ʜʚʘ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʘ, ʜʝʥ ʠ ʥʦ˃. ɼʦʣʞʠʥʘʪʘ ʥʘ  

ʚʨʝʤʝʥʩʢʠʪʝ ʧʝʨʠʦʜʠʪʝ ʚʦ ʨʘʟʥʠ ʝʚʨʦʧʩʢʠ ʟʝʤʿʠ ʝ ʨʘʟʣʠʯʥʘ. ʂʘʢʦ ʥʘʿʯʝʩʪʘ 

ʜʝʬʠʥʠʮʠʿʘ ʟʘ ʜʝʥ ʝ ʦʜ 06:00 ʜʦ 22:00 ʯʘʩʦʪ, ʟʘ ʥʦ˃ ʦʜ 22:00 ʜʦ 06:00. 

ɽʋ ʧʘʨʣʘʤʝʥʪʦʪ ʠ ʩʦʚʝʪʦʪ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ  ʧʨʝʧʦʨʘʯʫʚʘʘʪ 

ʚʦʚʝʜʫʚʘˁʝ ʪʨʝʪ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ï ʚʝʯʝʨ, ʙʠʜʝʿ˃ʠ ʩʝ ʨʘʙʦʪʠ ʟʘ ʠʩʢʣʫʯʠʪʝʣʥʦ 

ʯʫʚʩʪʚʠʪʝʣʥʦ ʚʨʝʤʝ ʟʘ ʣʦʢʘʣʥʠʪʝ ʞʠʪʝʣʠ [20]. 

ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʚʨʝʤʝʥʩʢʠʦʪ ʧʝʨʠʦʜ ʜʝʥ, ʚʝʯʝʨ ʠ ʥʦ˃ ʝ ʩʣʝʜʥʘʪʘ: 

- ʜʝʥ ʦʜ 07:00 ʜʦ 19:00,  

- ʚʝʯʝʨ ʦʜ 19:00 ʜʦ 23:00 ʠ  

- ʥʦ˃ ʦʜ 23:00 ʜʦ 07:00. 
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ʆʚʘ ʩʝ ʧʨʝʧʦʨʘʯʝʥʠ ʚʨʝʜʥʦʩʪʠ ʢʦʠ ʪʨʝʙʘ ʜʘ ʩʝ ʫʩʦʛʣʘʩʘʪ ʩʦ ʫʩʣʦʚʠʪʝ ʥʘ 

ʧʦʝʜʠʥʠ ʟʝʤʿʠ ʯʣʝʥʢʠ ʥʘ ɽʋ. 

 ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʝʣʙʘʪʘ ʜʝʥ-ʚʝʯʝʨ-ʥʦ˃ (day-evening-night), ʩʝ ʜʝʬʠʥʠʨʘ 

ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ Ldvn [dB (A)] ʩʧʦʨʝʜ ʨʘʚʝʥʢʘʪʘ: 

Ldvn = 10 Ĭ log(1/24) Ĭ ( l2Ĭ10 Lden/10 + 4Ĭ10 (Lveļer+5)/10  +  8 Ĭ10 Lnoc+lo/10  )     [dB(A)]   

 2.6.18 

ʂʘʜʝ ʰʪʦ ʩʝ: 

Lden éé. ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ [dB (A)] ʟʘ ʜʥʝʚʝʥ ʧʝʨʠʦʜ ʦʜ 12 ʯʘʩʘ 

ʚʦ ʪʝʢ ʥʘ ʝʜʥʘ ʛʦʜʠʥʘ 

Lvecer é.. ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ [dB (A)] ʟʘ ʚʝʯʝʨʝʥ ʧʝʨʠʦʜ ʦʜ 4 ʯʘʩʘ 

ʚʦ ʪʝʢ ʥʘ ʝʜʥʘ ʛʦʜʠʥʘ 

Lnoc éé. ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ [dB (A)] ʟʘ ʥʦ˃ʝʥ ʧʝʨʠʦʜ ʦʜ 8 ʯʘʩʘ ʚʦ 

ʪʝʢ ʥʘ ʝʜʥʘ ʛʦʜʠʥʘ 

ɺʨʝʤʝʪʦ ʟʘ ʧʦʯʝʪʦʢ ʠ ʢʨʘʿ ʥʘ ʩʝʢʦʿ ʦʜ ʪʨʠʪʝ ʧʝʨʠʦʜʠ ʚʦ ʜʝʥʦʥʦ˃ʠʝʪʦ 

(ʜʝʥ-ʚʝʯʝʨ-ʥʦ˃), ʩʝʢʦʿʘ ʟʝʤʿʘ ʛʦ ʦʧʨʝʜʝʣʫʚʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʚʦʠʪʝ ʣʦʢʘʣʥʠ 

ʩʧʝʮʠʬʠʢʠ, ʘ ʧʨʝʛʣʝʜ ʥʘ ʧʝʨʠʦʜʠʪʝ ʢʘʢʦ ʠ ʧʨʝʧʦʨʘʢʘʪʘ ʦʜ ɽʋ, ʜʘʜʝʥ ʝ ʚʦ 

ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ 12. 

ʊʘʙʝʣʘ 12. ʇʨʝʛʣʝʜ ʥʘ ʧʦʜʝʣʙʘʪʘ ʥʘ ʜʝʥʦʥʦ˃ʠʝʪʦ ʥʘ ʪʨʠ ʧʝʨʠʦʜʠ ʚʦ ʧʦʚʝ˃ʝ 

ʟʝʤʿʠ  

Table 12: Review of the day`s division in three periods in some countries 

ɼʨʞʘʚʘ ɺʨʝʤʝ 

 

 

ʜʝʥ ʚʝʯʝʨ ʥʦ˃ 

ɽʋ - ʧʨʝʜʣʦʛ 

 

log 

7ÁÁ- 19ÁÁ 19ÁÁ- 23ÁÁ 23ÁÁ- 7ÁÁ 

ʍʦʣʘʥʜʠʿʘ 

 

7ÁÁ- 19ÁÁ 19ÁÁ- 23ÁÁ 23ÁÁ- 7ÁÁ 

ʐʚʝʜʩʢʘ 7ÁÁ_ 18ÁÁ 18ÁÁ- 22ÁÁ 22ÁÁ- 7ÁÁ 

ɹʝʣʛʠʿʘ 7ÁÁ- 19ÁÁ 19ÁÁ- 22ÁÁ 22ÁÁ- 7ÁÁ 

ɼʘʥʩʢʘ 7ÁÁ_ 18ÁÁ 18ÁÁ- 22ÁÁ 22ÁÁ- 7ÁÁ 

ʍʨʚʘʪʩʢʘ 6ÁÁ- 20ÁÁ 20ÁÁ- 22ÁÁ 22ÁÁ- 6ÁÁ 

ʉʣʦʚʝʥʠʿʘ 7ÁÁ- 19ÁÁ 6ÁÁ- 7ÁÁ, 19ÁÁ- 22ÁÁ 22ÁÁ- 6ÁÁ 

ʄʘʢʝʜʦʥʠʿʘ 7ÁÁ- 19ÁÁ 19ÁÁ- 23ÁÁ 23ÁÁ- 7ÁÁ 
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ʇʦʝʜʠʥʠ ʟʝʤʿʠ ʦʜ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ (ʍʦʣʘʥʜʠʿʘ, ʐʚʝʜʩʢʘ, ɼʘʥʩʢʘ, 

ɹʝʣʛʠʿʘ) ʚʝ˃ʝ ʠʤʘʘʪ ʧʦʯʥʘʪʦ ʩʦ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʪʨʠ ʤʝʨʥʠ ʧʝʨʠʦʜʠ. ʍʨʚʘʪʩʢʘ 

ʢʘʢʦ ʥʘʿʥʦʚʘ ʯʣʝʥʢʘ ʥʘ ɽʋ ʩʝ ʚʙʨʦʿʫʚʘ ʚʦ ʛʨʫʧʘʪʘ ʥʘ ʟʝʤʿʠ ʢʦʠ ʛʠ ʠʤʘʘʪ 

ʚʦʚʝʜʝʥʦ ʪʨʠʪʝ ʧʝʨʠʦʜʠ ʥʘ ʤʝʨʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ. ʉʣʦʚʝʥʠʿʘ ʧʦʢʨʘʿ 

ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʪʨʠʪʝ ʧʝʨʠʦʜʠ ʠʤʘʘʪ ʚʦʚʝʜʝʥʦ ʠ  ʜʚʘ ʧʨʝʦʜʥʠ ʧʝʨʠʦʜʘ: ʧʨʝʤʠʥ 

ʧʦʤʝʺʫ ʧʝʨʠʦʜ ʜʝʥ ʠ  ʚʝʯʝʨ ʠ ʧʨʝʤʠʥ ʧʦʤʝʺʫ ʧʝʨʠʦʜʦʪ ʚʝʯʝʨ ʠ ʜʝʥ. 

ɺʦ ʪʘʙʝʣʘ 12 ʩʝ ʧʨʠʢʘʞʘʥʠ ʟʝʤʿʠʪʝ ʢʦʠ ʠʤʘʘʪ ʚʦʚʝʜʝʥʦ ʪʨʠ ʧʝʨʠʦʜʘ 

(ʜʝʥ-ʚʝʯʝʨ-ʥʦ˃). ʆʜ ʪʘʙʝʣʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ ʜʝʢʘ ʧʦʯʝʪʦʢʦʪ ʠ ʢʨʘʿʦʪ ʥʘ 

ʧʦʝʜʠʥʠ ʧʝʨʠʦʜʠ ʝ ʨʘʟʣʠʯʥʦ. ʆʚʘ ʨʘʟʣʠʢʘ ʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʫʩʣʦʚʠʪʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʦʝʜʠʥʝʯʥʦ ʟʘ ʩʝʢʦʿʘ ʜʨʞʘʚʘ. 

ʇʨʝʧʦʨʘʢʠʪʝ ʥʘ ɽʋ ʛʦ ʪʨʘʩʠʨʘʘʪ ʧʘʪʦʪ ʟʘ ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʢʦʥ ʫʥʠʢʘʪʝʥ 

ʤʝʪʦʜʦʣʦʰʢʠ ʩʠʩʪʝʤ ʟʘ ʧʨʦʮʝʥʢʘ ʠ ʰʠʨʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ. 

ɼʠʨʝʢʪʠʚʘʪʘ 2002/49 ɽʉ, ʟʝʤʿʠʪʝ - ʯʣʝʥʢʠ ʥʘ ɽʋ ʢʦʠ ʥʝʤʘʘʪ 

ʩʦʧʩʪʚʝʥʠ ʤʝʪʦʜʠ ʩʝ ʫʧʘʪʫʚʘʘʪ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʬʨʘʥʮʫʩʢʘʪʘ ʤʝʪʦʜʘ 

ôôNMPB Routes-96ôô. ɿʝʤʿʠʪʝ ʢʦʠ ʠʤʘʘʪ ʨʘʟʚʠʝʥʦ ʩʦʧʩʪʚʝʥʠ ʤʝʪʦʜʠ ʤʦʞʘʪ 

ʜʘ ʧʨʦʜʦʣʞʘʪ ʜʘ ʛʠ ʢʦʨʠʩʪʘʪ ʠʣʠ ʝʚʝʥʪʫʘʣʥʦ ʜʘ ʿʘ  ʨʘʟʚʠʚʘʘʪ ʌʨʘʥʮʫʩʢʘʪʘ 

ʤʝʪʦʜʘ, ʤʝʺʫʪʦʘ ʠ ʝʜʥʘʪʘ ʠ ʜʨʫʛʘʪʘ ʝ ʦʙʚʨʟʘʥʘ ʜʘ ʿʘ ʢʦʨʠʩʪʠ ʨʘʚʝʥʢʘʪʘ 5.6 

ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘʪʘ. 

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʜʠʨʝʢʪʠʚʘʪʘ, ʥʝʢʦʠ ʟʝʤʿʠ ʯʣʝʥʢʠ ʥʘ ɽʋ ʚʝ˃ʝ ʛʠ 

ʧʨʠʣʘʛʦʜʫʚʘʘʪ ʩʦʧʩʪʚʝʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ 

(ɻʝʨʤʘʥʠʿʘ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʠʿʘ). 

ʀʩʪʨʘʞʫʚʘˁʘʪʘ ʚʦ ʪʠʝ ʟʝʤʿʠ ʧʦʢʘʞʘʣʝ ʜʝʢʘ ʧʨʠʣʘʛʦʜʫʚʘˁʝʪʦ ʥʘ 

ʩʦʧʩʪʚʝʥʠʪʝ ʤʝʪʦʜʠ  ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʜʠʨʝʢʪʠʚʠʪʝ ˃ʝ ʧʨʝʜʠʟʚʠʢʘʘʪ ʧʦʤʘʣʢʫ 

ʪʝʰʢʦʪʠʠ ʟʘ ʢʦʨʠʩʥʠʮʠʪʝ ʦʪʢʦʣʢʫ ʜʘ ʩʝ ʠʟʨʘʙʦʪʘʪ ʠʣʠ ʫʩʚʦʿʘʪ ʧʦʪʧʦʣʥʦ ʥʦʚʠ 

ʤʝʪʦʜʠ. ɿʘ ʟʝʤʿʠʪʝ ʢʦʠ ʰʪʦ ʛʠ ʧʨʠʣʘʛʦʜʫʚʘʘʪ ʩʦʧʩʪʚʝʥʠʪʝ ʤʝʪʦʜʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ 

ʩʦ  ɽʋ ʜʠʨʝʢʪʠʚʘʪʘ ʟʘ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʫʩʦʛʣʘʩʫʚʘˁʝʪʦ ʥʘʿʯʝʩʪʦ  ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ 

ʚʦʚʝʜʫʚʘˁʝ  ʥʘ ʪʨʝʪ ʠʥʜʠʢʘʪʦʨ ʚʝʯʝʨ, ʢʘʢʦ ʧʦʩʝʙʥʦ ʥʠʚʦ ʥʘ ʜʝʥʦʪ. ʇʦʝʜʠʥʠ 

ʟʝʤʿʠ ʢʘʢʦ ʰʪʦ ʩʝ ɼʘʥʩʢʘ, ʌʠʥʩʢʘ, ʅʦʨʚʝʰʢʘ, ʐʚʝʜʩʢʘ, ʢʦʠ ʠʤʘʘʪ ʩʦʧʩʪʚʝʥʠ 

ʤʝʪʦʜʠ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ, ʚʝ˃ʝ ʠʟʛʦʪʚʫʚʘʘʪ ʥʦʚʠ ʤʦʜʝʣʠ ʟʘ 

ʧʨʝʩʤʝʪʢʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ Nord 2000,  ʚʦ  ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɽʋ  ʜʠʨʝʢʪʠʚʘʪʘ. 
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 ɹʠʜʝʿ˃ʠ, ʟʘʛʘʜʫʚʘˁʝʪʦ ʦʜ ʙʫʯʘʚʘʪʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʿʘʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʞʠʚʝʝˁʝ ʠ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ, ʘ ʚʦʝʜʥʦ ʩʣʝʜʝʿ˃ʠ ʛʠ ʧʦʪʨʝʙʠʪʝ ʟʘ ʧʦʜʦʙʨʦ 

ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʠ ʨʝʛʫʣʠʨʘˁʝ ʥʘ ʦʜʥʦʩʠʪʝ ʚʦ ʧʨʦʩʪʦʨʦʪ, 

ʥʝʦʧʭʦʜʥʦ ʝ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʫʧʦʪʨʝʙʘ ʥʘ ʥʘʧʨʝʜʥʠ ʧʦʩʪʘʧʢʠ ʟʘ ʧʣʘʥʠʨʘˁʝ ʠ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʦʩʪʦʨʦʪ, ʦʜʥʦʩʥʦ ʜʦʥʝʩʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʥʠ ʦʜʣʫʢʠ ʠ 

ʨʝʛʫʣʘʪʠʚʘ ʟʘ ʧʨʦʩʪʦʨʥʦ ʫʨʝʜʫʚʘˁʝ. ɽʜʝʥ ʦʜ ʛʣʘʚʥʠʪʝ ʬʘʢʪʦʨʠ ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ 

ʟʝʤʝ ʧʨʝʜʚʠʜ ʧʨʠ ʧʨʦʩʪʦʨʥʦʪʦ ʫʨʝʜʫʚʘˁʝ, ʟʘʜʦʣʞʠʪʝʣʥʦ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʠ 

ʟʘʛʘʜʫʚʘˁʝʪʦ ʦʜ ʙʫʯʘʚʘ, ʙʠʜʝʿ˃ʠ ʪʦʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʿʘʝ ʥʘ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ, 

ʦʜʥʦʩʥʦ ʪʨʝʙʘ ʜʘ ʩʝ ʚʨʰʠ: 

- ʧʣʘʥʠʨʘˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʙʫʯʘʚʘʪʘ,  

- ʥʝʿʟʠʥʦ ʤʝʨʝˁʝ ʠ ʧʨʝʩʤʝʪʫʚʘˁʝ,  

- ʦʮʝʥʫʚʘˁʝ ʥʘ ʰʪʝʪʥʠʪʝ ʝʬʝʢʪʠ ʚʨʟ ʣʫʺʝʪʦ ʠ ʦʢʦʣʠʥʘʪʘ, 

- ʠʟʨʘʙʦʪʢʘ ʥʘ ʩʪʨʘʪʝʰʢʠ ʢʘʨʪʠ ʟʘ ʙʫʯʘʚʘ ʠ  

- ʠʟʨʘʙʦʪʢʘ ʥʘ ʘʢʮʠʦʥʠ ʧʣʘʥʦʚʠ.  

3.2 ɸʥʘʣʠʟʘ ʥʘ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠ 

ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ  

3.2.1 ʇʨʝʛʣʝʜ ʥʘ ʨʝʛʫʣʘʪʠʚʘʪʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ1 [21]  ʝ ʜʦʥʝʩʝʥ  ʚʦ 

ʉʦʙʨʘʥʠʝʪʦ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʥʘ 14 ʿʫʥʠ 2007 ʛʦʜʠʥʘ. ɻʣʘʚʥʘʪʘ ʮʝʣ ʥʘ 

ʦʚʦʿ ʟʘʢʦʥ ʝ ʜʘ ʦʙʝʟʙʝʜʠ: 

- ʩʦʟʜʘʚʘˁʝ ʟʜʨʘʚʠ ʫʩʣʦʚʠ ʟʘ ʞʠʚʦʪʦʪ ʥʘ ʣʫʺʝʪʦ ʠ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʦʜ ʙʫʯʘʚʘ 

- ʧʨʝʟʝʤʘˁʝ ʤʝʨʢʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʠʟʙʝʛʥʫʚʘˁʝ, ʩʧʨʝʯʫʚʘˁʝ ʠʣʠ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ 

- ʧʨʝʟʝʤʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʢʦʿʘ ʝ ʥʘʤʝʪʥʘʪʘ ʦʜ ʙʣʠʩʢʘʪʘ  

ʩʨʝʜʠʥʘ ʠ ʧʨʝʜʠʟʚʠʢʫʚʘ ʥʝʧʨʠʿʘʪʥʦʩʪ ʠ ʚʦʟʥʝʤʠʨʫʚʘˁʝ 

                                                 
1 ɿʘʢʦʥ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʙʨ. 79/07, 124/10, 47/11 
ʠ 163/2013 ʛʦʜʠʥʘ) 



74 

 

 

       

 

 

- ʦʪʩʪʨʘʥʫʚʘˁʝ ʠʣʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʰʪʝʪʥʠʪʝ ʝʬʝʢʪʠ ʢʦʠ ʩʝ ʧʦʩʣʝʜʠʮʘ ʦʜ 

ʠʟʣʦʞʝʥʦʩʪʘ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʤʝʜʠʫʤʠʪʝ ʠ ʦʙʣʘʩʪʠʪʝ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʠ 

- ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʦʩʥʦʚʘ ʟʘ ʨʘʟʚʠʚʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 

ʙʫʯʘʚʘʪʘ ʰʪʦ ʿʘ ʝʤʠʪʫʚʘʘʪ ʧʦʛʦʣʝʤʠʪʝ ʠʟʚʦʨʠ, ʦʩʦʙʝʥʦ ʧʘʪʥʠʪʝ, 

ʞʝʣʝʟʥʠʯʢʠʪʝ ʠ ʚʦʜʥʠʪʝ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʚʦʟʜʫʭʦʧʣʦʚʠʪʝ, ʦʧʨʝʤʘʪʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʥʘ ʦʪʚʦʨʝʥʠ ʧʨʦʩʪʦʨʠ ʚʦ 

ʠʥʜʫʩʪʨʠʿʘʪʘ, ʢʘʢʦ ʠ ʤʦʙʠʣʥʠʪʝ ʤʝʭʘʥʠʯʢʠ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʙʦʪʘ.  

 

ʆʜ ʩʪʨʘʥʘ ʥʘ ʦʚʦʿ ʟʘʢʦʥ ʩʝ ʜʘʜʝʥʠ ʜʝʬʠʥʠʮʠʠ ʥʘ ʧʦʠʤʠʪʝ Ăʙʫʯʘʚʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘñ ʠ Ăʘʥʛʣʦʤʝʨʘʮʠʿʘñ. 

ʊʘʢʘ, ʧʦʜ Ăʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘñ ʩʝ ʧʦʜʨʘʟʙʠʨʘ ʥʝʩʘʢʘʥ ʠʣʠ 

ʰʪʝʪʝʥ ʥʘʜʚʦʨʝʰʝʥ ʟʚʫʢ, ʩʦʟʜʘʜʝʥ ʦʜ ʯʦʚʝʢʦʚʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʿʰʪʦ ʝ 

ʥʘʤʝʪʥʘʪ ʦʜ ʙʣʠʩʢʘʪʘ ʩʨʝʜʠʥʘ ʠ ʧʨʝʜʠʟʚʠʢʫʚʘ ʥʝʧʨʠʿʘʪʥʦʩʪ ʠ ʚʦʟʥʝʤʠʨʫʚʘˁʝ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ʟʚʫʢʦʪ ʝʤʠʪʫʚʘʥ ʦʜ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʧʘʪʝʥ, ʞʝʣʝʟʥʠʯʢʠ ʠ 

ʚʦʟʜʫʰʝʥ ʩʦʦʙʨʘ˃ʘʿ ʠ ʦʜ ʤʝʩʪʘ ʥʘ ʠʥʜʫʩʪʨʠʩʢʘ ʘʢʪʠʚʥʦʩʪ.  

ɼʦʜʝʢʘ ʧʦʜ Ăʘʛʣʦʤʝʨʘʮʠʿʘñ ʩʝ ʧʦʜʨʘʟʙʠʨʘ ʜʝʣ ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ 

ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʦʧʨʝʜʝʣʝʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ɺʣʘʜʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ, ʢʦʿʘ ʠʤʘ ʥʘʩʝʣʝʥʠʝ ʥʘʜ 100.000 ʣʠʮʘ ʠ/ʠʣʠ ʛʫʩʪʠʥʘ ʥʘ ʥʘʩʝʣʝʥʦʩʪ 

ʧʦʨʘʜʠ ʢʦʿʘ ʰʪʦ ʩʝ ʩʤʝʪʘ ʟʘ ʫʨʙʘʥʠʟʠʨʘʥʘ ʦʙʣʘʩʪ. 

Oʜʛʦʚʦʨʥʠ ʩʫʙʿʝʢʪʠ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ 

ʩʦʛʣʘʩʥʦ ʯʣʝʥ 6 ʦʜ ʦʚʦʿ ʟʘʢʦʥ ʩʝ ʦʨʛʘʥʠʪʝ ʥʘ ʜʨʞʘʚʥʘʪʘ ʫʧʨʘʚʘ, ʦʧʰʪʠʥʠʪʝ, 

ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʠ ʦʧʰʪʠʥʠʪʝ ʚʦ ɻʨʘʜʦʪ ʉʢʦʧʿʝ, ʧʨʘʚʥʠʪʝ ʠ ʬʠʟʠʯʢʠ ʣʠʮʘ ʢʦʠ ʩʝ 

ʜʦʣʞʥʠ ʜʘ ʿʘ ʩʧʨʦʚʝʜʫʚʘʘʪ ʫʪʚʨʜʝʥʘʪʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ, ʢʘʢʦ ʠ ʜʘ ʛʦ 

ʦʚʦʟʤʦʞʘʪ ʥʝʿʟʠʥʦʪʦ ʩʧʨʦʚʝʜʫʚʘˁʝ. 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʦʿ ʟʘʢʦʥ, ʜʦʥʝʩʝʥʠ ʩʝ ʧʦʚʝ˃ʝ ʧʨʘʚʠʣʥʠʮʠ: 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʚʠʜʦʚʠ ʥʘ ʧʦʩʝʙʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ ʢʘʢʦ ʠ 

ʫʩʣʦʚʠʪʝ ʢʦʠ ʪʨʝʙʘ ʜʘ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ʧʦʩʪʨʦʿʢʠʪʝ, ʦʧʨʝʤʘʪʘ, ʠʥʩʪʘʣʘʮʠʠʪʝ ʠ 

ʫʨʝʜʠʪʝ ʢʦʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʥʘ ʦʪʚʦʨʝʥ ʧʨʦʩʪʦʨ ʚʦ ʧʦʛʣʝʜ ʥʘ ʝʤʠʪʠʨʘʥʘʪʘ 
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ʙʫʯʘʚʘ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ2, ʩʦ ʢʦʿ  ʩʝ ʧʨʦʧʠʰʫʚʘʘʪ 

ʧʦʙʣʠʩʢʠʪʝ ʚʠʜʦʚʠ ʥʘ ʧʦʩʝʙʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ ʢʘʢʦ ʠ ʫʩʣʦʚʠʪʝ ʢʦʠ ʪʨʝʙʘ 

ʜʘ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ʧʦʩʪʨʦʿʢʠʪʝ, ʦʧʨʝʤʘʪʘ, ʠʥʩʪʘʣʘʮʠʠʪʝ ʠ ʫʨʝʜʠʪʝ ʢʦʠ ʩʝ 

ʫʧʦʪʨʝʙʫʚʘʘʪ ʥʘ ʦʪʚʦʨʝʥ ʧʨʦʩʪʦʨ ʚʦ ʧʦʛʣʝʜ ʥʘ ʝʤʠʪʠʨʘʥʘʪʘ ʙʫʯʘʚʘ ʠ 

ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ; 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʘ ʩʦʜʨʞʠʥʘ ʥʘ ʩʪʨʘʪʝʰʢʠʪʝ ʢʘʨʪʠ ʥʘ ʙʫʯʘʚʘ ʠ 

ʘʢʮʠʦʥʠʪʝ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʠʟʨʘʙʦʪʢʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʩʦʙʠʨʘˁʝ ʥʘ 

ʧʦʜʘʪʦʮʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʩʪʨʘʪʝʰʢʠ ʢʘʨʪʠ ʟʘ ʙʫʯʘʚʘ ʠ ʘʢʮʠʦʥʠ ʧʣʘʥʦʚʠ ʟʘ 

ʙʫʯʘʚʘ, ʢʘʢʦ ʠ ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ ʩʦʙʠʨʘˁʝ, ʯʫʚʘˁʝ ʠ ʝʚʠʜʝʥʪʠʨʘˁʝ, ʩʦ ʢʦʿ ʩʝ 

ʧʨʦʧʠʰʫʚʘʘʪ ʧʦʙʣʠʩʢʘʪʘ ʩʦʜʨʞʠʥʘ ʥʘ ʩʪʨʘʪʝʰʢʠʪʝ ʢʘʨʪʠ ʥʘ ʙʫʯʘʚʘ ʠ 

ʘʢʮʠʦʥʠʪʝ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʠʟʨʘʙʦʪʢʘʪʘ ʠ ʥʘʯʠʥʦʪ ʥʘ 

ʩʦʙʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʩʪʨʘʪʝʰʢʠ ʢʘʨʪʠ ʟʘ ʙʫʯʘʚʘ ʠ 

ʘʢʮʠʦʥʠ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ, ʢʘʢʦ ʠ ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ ʩʦʙʠʨʘˁʝ, ʯʫʚʘˁʝ 

ʠ ʝʚʠʜʝʥʪʠʨʘˁʝ3; 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʥʘʯʠʥʦʪ, ʫʩʣʦʚʠʪʝ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʠ ʨʘʙʦʪʝˁʝ 

ʥʘ ʤʨʝʞʠʪʝ, ʤʝʪʦʜʦʣʦʛʠʿʘ ʠ ʥʘʯʠʥʦʪ ʤʦʥʠʪʦʨʠʥʛ, ʢʘʢʦ ʠ ʫʩʣʦʚʠʪʝ, ʥʘʯʠʥʦʪ ʠ 

ʧʦʩʪʘʧʢʘʪʘ ʥʘ ʜʦʩʪʘʚʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʠ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʤʦʥʠʪʦʨʠʥʛʦʪ 

ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʙʫʯʘʚʘʪʘ4; 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ5- ʉʦ ʦʚʦʿ ʧʨʘʚʠʣʥʠʢ ʩʝ ʧʨʦʧʠʰʫʚʘʘʪ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʠʚʦʪʦ 

ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ; 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʰʪʦ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʪʝʭʥʠʯʢʠʪʝ 

ʫʩʣʦʚʠ ʠ ʤʝʨʢʠʪʝ ʧʦʪʨʝʙʥʠ ʟʘ ʙʝʟʙʝʜʝʥ ʩʦʦʙʨʘ˃ʘʿ, ʧʦʪʨʝʙʥʠʦʪ ʙʨʦʿ ʥʘ 

ʚʨʘʙʦʪʝʥ ʧʝʨʩʦʥʘʣ ʟʘ ʦʨʛʘʥʠʟʠʨʘˁʝ ʠ/ʠʣʠ ʩʣʝʜʝˁʝ ʥʘ ʩʪʨʫʯʥʘ ʩʧʦʩʦʙʥʦʩʪ, 

                                                 
2 ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʚʠʜʦʚʠ ʥʘ ʧʦʩʝʙʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ ʢʘʢʦ ʠ ʫʩʣʦʚʠʪʝ ʢʦʠ ʪʨʝʙʘ ʜʘ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ 

ʧʦʩʪʨʦʿʢʠʪʝ, ʦʧʨʝʤʘʪʘ, ʠʥʩʪʘʣʘʮʠʠʪʝ ʠ ʫʨʝʜʠʪʝ ʢʦʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʥʘ ʦʪʚʦʨʝʥ ʧʨʦʩʪʦʨ ʚʦ ʧʦʛʣʝʜ ʥʘ ʝʤʠʪʠʨʘʥʘʪʘ 
ʙʫʯʘʚʘ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 142 ʦʜ 17.10.2013 ʛʦʜʠʥʘ) 
3 ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʘʪʘ ʩʦʜʨʞʠʥʘ ʥʘ ʩʪʨʘʪʝʰʢʠʪʝ ʢʘʨʪʠ ʥʘ ʙʫʯʘʚʘ ʠ ʘʢʮʠʦʥʠʪʝ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ 
ʠʟʨʘʙʦʪʢʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʩʦʙʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʩʪʨʘʪʝʰʢʠ ʢʘʨʪʠ ʟʘ ʙʫʯʘʚʘ ʠ ʘʢʮʠʦʥʠ ʧʣʘʥʦʚʠ ʟʘ 
ʙʫʯʘʚʘ, ʢʘʢʦ ʠ ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ ʩʦʙʠʨʘˁʝ, ʯʫʚʘˁʝ ʠ ʝʚʠʜʝʥʪʠʨʘˁʝ - ʩʦ ʢʦʿ ʩʝ ʧʨʦʧʠʰʫʚʘʘʪ ʧʦʙʣʠʩʢʘʪʘ ʩʦʜʨʞʠʥʘ ʥʘ 
ʩʪʨʘʪʝʰʢʠʪʝ ʢʘʨʪʠ ʥʘ ʙʫʯʘʚʘ ʠ ʘʢʮʠʦʥʠʪʝ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʠʟʨʘʙʦʪʢʘʪʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʩʦʙʠʨʘˁʝ ʥʘ 
ʧʦʜʘʪʦʮʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʩʪʨʘʪʝʰʢʠ ʢʘʨʪʠ ʟʘ ʙʫʯʘʚʘ ʠ ʘʢʮʠʦʥʠ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ, ʢʘʢʦ ʠ ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ 
ʩʦʙʠʨʘˁʝ, ʯʫʚʘˁʝ ʠ ʝʚʠʜʝʥʪʠʨʘˁʝ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 133 ʦʜ 06.10.2010 ʛʦʜʠʥʘ) 
4 ʇʨʘʚʠʣʥʠʢ ʟʘ ʥʘʯʠʥʦʪ, ʫʩʣʦʚʠʪʝ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʠ ʨʘʙʦʪʝˁʝ ʥʘ ʤʨʝʞʠʪʝ, ʤʝʪʦʜʦʣʦʛʠʿʘ ʠ ʥʘʯʠʥʦʪ 

ʤʦʥʠʪʦʨʠʥʛ,ʢʘʢʦ ʠ ʫʩʣʦʚʠʪʝ, ʥʘʯʠʥʦʪ ʠ ʧʦʩʪʘʧʢʘʪʘ ʥʘ ʜʦʩʪʘʚʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʠ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʤʦʥʠʪʦʨʠʥʛʦʪ ʥʘ 
ʩʦʩʪʦʿʙʘʪʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʙʫʯʘʚʘʪʘ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 123 ʦʜ 9.10.2009 ʛʦʜʠʥʘ) 
5 ʇʨʘʚʠʣʥʠʢ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 147 ʦʜ 26.11.2008 ʛʦʜʠʥʘ) 
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ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ ʞʝʣʝʟʥʠʯʢʠʪʝ ʚʦʟʠʣʘ ʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʠ ʟʘʰʪʠʪʘ 

ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ6;  

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʫʩʣʦʚʠ ʚʦ ʧʦʛʣʝʜ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʦʧʨʝʤʘ ʢʦʿʘ ʪʨʝʙʘ 

ʜʘ ʿʘ ʧʦʩʝʜʫʚʘʘʪ ʦʚʣʘʩʪʝʥʠ ʥʘʫʯʥʠ ʩʪʨʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠ ʠ ʠʥʩʪʠʪʫʮʠʠ ʢʘʢʦ ʠ 

ʜʨʫʛʠ ʧʨʘʚʥʠ ʠ ʬʠʟʠʯʢʠ ʣʠʮʘ, ʟʘ ʚʨʰʝˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʪʨʫʯʥʠ ʨʘʙʦʪʠ ʟʘ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʙʫʯʘʚʘʪʘ7;  

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, ʜʦʧʦʣʥʠʪʝʣʥʠ 

ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʮʝʥʫʚʘˁʝ 

ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ8. ʉʦ ʦʚʦʿ ʧʨʘʚʠʣʥʠʢ ʧʦʙʣʠʩʢʫ 

ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, ʜʦʧʦʣʥʠʪʝʣʥʠ 

ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʮʝʥʫʚʘˁʝ 

ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ  ʟʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ; 

 - ʇʨʘʚʠʣʥʠʢ ʟʘ ʣʦʢʘʮʠʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ ʤʝʨʥʠʪʝ ʤʝʩʪʘ9. ʉʦ ʦʚʦʿ 

ʧʨʘʚʠʣʥʠʢ ʩʝ ʧʨʦʧʠʰʫʚʘʘʪ ʣʦʢʘʮʠʠʪʝ ʥa ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʦʜ 

ʢʦʠ ʩʝ ʩʣʝʜʠ ʚʣʠʿʘʥʠʝʪʦ ʦʜ ʠʟʚʦʨʠʪʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, 

ʦʜʥʦʩʥʦ ʩʝ ʦʜʨʝʜʫʚʘ ʪʦʯʥʦʩʪʘ ʥʘ ʣʦʢʘʮʠʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʠ ʤʝʨʥʠʪʝ 

ʩʪʘʥʠʮʠ ʢʦʠ ʩʝ ʧʦʜʝʣʝʥʠ ʥʘ:  

- ʇʦʜʨʘʯʿʝ ʩʦ I ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʝ ʧʦʜʨʘʯʿʝ ʥʘʤʝʥʝʪʦ ʟʘ 

ʪʫʨʠʟʘʤ ʠ ʨʝʢʨʝʘʮʠʿʘ, ʧʦʜʨʘʯʿʝ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʟʜʨʘʚʩʪʚʝʥʠ 

ʫʩʪʘʥʦʚʠ ʟʘ ʙʦʣʥʠʯʢʦ ʣʝʢʫʚʘˁʝ ʠ ʧʦʜʨʘʯʿʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʧʘʨʢʦʚʠ ʠʣʠ 

ʧʨʠʨʦʜʥʠ ʨʝʟʝʨʚʘʪʠ; 

- ʇʦʜʨʘʯʿʝ ʩʦ II ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʝ ʧʦʜʨʘʯʿʝ ʢʦʝ ʝ ʧʨʠʤʘʨʥʦ 

ʥʘʤʝʥʝʪʦ ʟʘ ʧʨʝʩʪʦʿ, ʦʜʥʦʩʥʦ ʩʪʘʥʙʝʥ ʨʝʦʥ, ʧʦʜʨʘʯʿʝ ʚʦ ʦʢʦʣʠʥʘ ʥʘ 

ʦʙʿʝʢʪʠ ʥʘʤʝʥʝʪʠ ʟʘ ʚʦʩʧʠʪʥʘ ʠ ʦʙʨʘʟʦʚʥʘ ʜʝʿʥʦʩʪ, ʦʙʿʝʢʪʠ ʟʘ ʩʦʮʠʿʘʣʥʘ 

ʟʘʰʪʠʪʘ ʥʘʤʝʥʝʪʠ ʟʘ ʩʤʝʩʪʫʚʘˁʝ ʥʘ ʜʝʮʘ ʠ ʩʪʘʨʠ ʣʠʮʘ ʠ ʦʙʿʝʢʪʠ ʟʘ 

                                                 
6 ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʰʪʦ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʪʝʭʥʠʯʢʠʪʝ ʫʩʣʦʚʠ ʠ ʤʝʨʢʠʪʝ ʧʦʪʨʝʙʥʠ ʟʘ ʙʝʟʙʝʜʝʥ 
ʩʦʦʙʨʘ˃ʘʿ, ʧʦʪʨʝʙʥʠʦʪ ʙʨʦʿ ʥʘ ʚʨʘʙʦʪʝʥ ʧʝʨʩʦʥʘʣ ʟʘ ʦʨʛʘʥʠʟʠʨʘˁʝ ʠ/ʠʣʠ ʩʣʝʜʝˁʝ ʥʘ ʩʪʨʫʯʥʘ ʩʧʦʩʦʙʥʦʩʪ, 
ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ ʞʝʣʝʟʥʠʯʢʠʪʝ ʚʦʟʠʣʘ ʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʠ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ 
ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ñ ʙʨ. 27 ʦʜ 25.02.2008 ʛʦʜʠʥʘ) 
7 ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʫʩʣʦʚʠ ʚʦ ʧʦʛʣʝʜ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʦʧʨʝʤʘ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʿʘ ʧʦʩʝʜʫʚʘʘʪ ʦʚʣʘʩʪʝʥʠ ʥʘʫʯʥʠ 
ʩʪʨʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠ ʠ ʠʥʩʪʠʪʫʮʠʠ ʢʘʢʦ ʠ ʜʨʫʛʠ ʧʨʘʚʥʠ ʠ ʬʠʟʠʯʢʠ ʣʠʮʘ, ʟʘ ʚʨʰʝˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʪʨʫʯʥʠ ʨʘʙʦʪʠ ʟʘ 
ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʙʫʯʘʚʘʪʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 152 ʦʜ 05.12.2008 ʛʦʜʠʥʘ) 
8 ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁʝ ʥʘ 

ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʮʝʥʫʚʘˁʝ ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 107 ʦʜ 29.08.2008 ʛʦʜʠʥʘ) 
9 ʇʨʘʚʠʣʥʠʢ ʟʘ ʣʦʢʘʮʠʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ ʤʝʨʥʠʪʝ ʤʝʩʪʘ (,,ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 120 ʦʜ 

23.09.2008 ʛʦʜʠʥʘ) 
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ʧʨʠʤʘʨʥʘ ʟʜʨʘʩʪʚʝʥʘ ʟʘʰʪʠʪʘ; ʧʦʜʨʘʯʿʝ ʥʘ ʠʛʨʘʣʠʰʪʘ ʠ ʿʘʚʥʠ ʧʘʨʢʦʚʠ, 

ʿʘʚʥʠ ʟʝʣʝʥʠʣʘ ʠ ʨʝʢʨʝʘʮʠʩʢʠ ʧʦʚʨʰʠʥʠ ʠ ʧʦʜʨʘʯʿʘ ʥʘ ʣʦʢʘʣʥʠ ʧʘʨʢʦʚʠ; 

- ʇʦʜʨʘʯʿʝ ʩʦ III ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʝ ʧʦʜʨʘʯʿʝ ʢʘʜʝ ʝ 

ʜʦʟʚʦʣʝʥ ʟʘʬʘʪ ʚʦ ʦʢʦʣʠʥʘʪʘ, ʚʦ ʢʦʝ ʧʦʤʘʣʢʫ ˃ʝ ʩʤʝʪʘ 

ʧʨʝʜʠʟʚʠʢʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘ, ʦʜʥʦʩʥʦ ʪʨʛʦʚʩʢʦ - ʜʝʣʦʚʥʦ ʧʦʜʨʘʯʿʝ - 

ʩʪʘʥʙʝʥʦ ʧʦʜʨʘʯʿʝ, ʢʦʝ ʠʩʪʦʚʨʝʤʝʥʦ ʝ ʥʘʤʝʥʝʪʦ ʟʘ ʧʨʝʩʪʦʿ, ʦʜʥʦʩʥʦ ʚʦ 

ʢʦʝ ʠʤʘ ʦʙʿʝʢʪʠ ʚʦ ʢʦʠ ʠʤʘ ʟʘʰʪʠʪʝʥʠ ʧʨʦʩʪʦʨʠʠ, ʟʘʥʘʝʪʯʠʩʢʠ ʠ ʩʣʠʯʥʠ 

ʜʝʿʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ (ʤʝʰʘʥʦ ʧʦʜʨʘʯʿʝ), ʧʦʜʨʘʯʿʝ, ʥʘʤʝʥʝʪʦ ʟʘ 

ʟʝʤʿʦʜʝʣʩʢʘʪʘ ʜʝʿʥʦʩʪ ʠ ʿʘʚʥʠ ʮʝʥʪʨʠ, ʢʘʜʝ ʩʝ ʚʨʰʘʪ ʫʧʨʘʚʥʠ, ʪʨʛʦʚʩʢʠ, 

ʫʩʣʫʞʥʠ ʠʣʠ ʫʛʦʩʪʠʪʝʣʩʢʠ ʜʝʿʥʦʩʪʠ; 

- ʇʦʜʨʘʯʿʝ ʩʦ IV ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʝ ʧʦʜʨʘʯʿʝ ʢʘʜʝ ʩʝ 

ʜʦʟʚʦʣʝʥʠ ʟʘʬʘʪʠ ʚʦ ʦʢʦʣʠʥʘʪʘ, ʢʦʠ ʤʦʞʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʧʨʝʯʝˁʝ ʩʦ 

ʙʫʯʘʚʘ, ʧʦʜʨʘʯʿʝ ʙʝʟ ʩʪʘʥʦʚʠ, ʥʘʤʝʥʝʪʦ ʟʘ ʠʥʜʫʩʪʨʠʩʢʠ ʠʣʠ ʟʘʥʘʝʪʯʠʩʢʠ 

ʠʣʠ ʜʨʫʛʠ ʩʣʠʯʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʜʝʿʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʥʠ ʜʝʿʥʦʩʪʠ, 

ʜʝʿʥʦʩʪʠ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʠ ʩʝʨʚʠʩʥʠ ʜʝʿʥʦʩʪʠ ʠ ʢʦʤʫʥʘʣʥʠ ʜʝʿʥʦʩʪʠ ʢʦʠ 

ʩʦʟʜʘʚʘʘʪ ʧʦʛʦʣʝʤʘ ʙʫʯʘʚʘ. 

 

ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʩʦʛʣʘʩʥʦ ʯʣʝʥ 7 ʩʪʘʚʦʚʠʪʝ 27, 28, 

29 30 ʠ 31 ʦʜ ʦʚʦʿ ʟʘʢʦʥ ʩʝ ʧʦʜʝʣʝʥʠ ʥʘ  

- Lʜʚʥ (Lden) (ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘ ʧʨʝʢʫ ʜʝʥ-ʚʝʯʝʨ-ʥʦ˃) ʟʥʘʯʠ ʠʥʜʠʢʘʪʦʨ 

ʟʘ ʙʫʯʘʚʘ ʟʘ ʦʧʰʪʘʪʘ ʚʦʟʥʝʤʠʨʝʥʦʩʪ, 

- Lʜ (L) (ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘ ʧʨʝʢʫ ʜʝʥ) ʟʥʘʯʠ ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘ ʟʘ 

ʚʦʟʥʝʤʠʨʝʥʦʩʪ ʚʦ ʪʝʢʦʪ ʥʘ ʜʝʥʩʢʠʦʪ ʧʝʨʠʦʜ, 

- Lʚ (Le) (ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘ ʚʦ ʪʝʢʦʪ ʥʘ ʚʝʯʝʨʪʘ) ʟʥʘʯʠ ʠʥʜʠʢʘʪʦʨ ʟʘ 

ʙʫʯʘʚʘ ʟʘ ʚʦʟʥʝʤʠʨʝʥʦʩʪ ʚʦ ʪʝʢʦʪ ʥʘ ʚʝʯʝʨʥʠʦʪ ʧʝʨʠʦʜ,  

- Lʥ (Ln) (ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘ ʧʨʝʢʫ ʥʦ˃) ʟʥʘʯʠ ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘ ʟʘ 

ʚʦʟʥʝʤʠʨʝʥʦʩʪ ʚʦ ʪʝʢʦʪ ʥʘ ʥʦ˃ʥʠʦʪ ʧʝʨʠʦʜ, 

- Leʢ (Lq) (ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ) ʝ ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘʪʘ 

ʧʨʝʩʤʝʪʘʥ ʦʜ ʠʟʤʝʨʝʥʠʪʝ ʥʠʚʦʘ ʥʘ ʙʫʯʘʚʘ ʚʦ ʝʜʝʥ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ; 

ʉʦʛʣʘʩʥʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʨʠʤʝʥʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, 

ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ 

ʟʘ ʦʮʝʥʫʚʘˁʝ ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, 
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ʧʨʝʩʤʝʪʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘ ʙʫʯʘʚʘ ʦʜ ʧʘʪʝʥ 

ʩʦʦʙʨʘ˃ʘʿ ʩʝ ʧʨʠʤʝʥʫʚʘ ʌʨʘʥʮʫʩʢʠʦʪ ʥʘʮʠʦʥʘʣʝʥ ʤʝʪʦʜ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ 

óNMPB-Routes (SETRA-CERTU-LCPC-CSTB)ô, ʦʜ óArrete du 5 mai 1995 relatif 

au bruit des infrastructures routieres, Journal Officiel du 10 mai 1995, Article 6ô 

ʠ ʚʦ ʬʨʘʥʮʫʩʢʠʦʪ ʩʪʘʥʜʘʨʜ óXPS 31-133ô.  

ʉʦʛʣʘʩʥʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʨʠʤʝʥʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, 

ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ 

ʟʘ ʦʮʝʥʫʚʘˁʝ ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʧʨʝʩʤʝʪʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ 

ʙʫʯʘʚʘʪʘ ʦʜ ʞʝʣʝʟʥʠʯʢʠʦʪ ʩʦʦʙʨʘ˃ʘʿ ʩʝ ʧʨʠʤʝʥʫʚʘ ʍʦʣʘʥʜʩʢʠʦʪ 

ʥʘʮʠʦʥʘʣʝʥ ʤʝʪʦʜ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʦʙʿʘʚʝʥ ʚʦ óReken-en Meetvoorschrift 

Railverkeerslawaai ô96, Ministerie Volkshuisvesting, Ruimteiljke Ordening en 

Milieubeheer, 20 November 1996 ʩʦʛʣʘʩʥʦ ʇʨʠʣʦʛ 2 . 

ʉʦʛʣʘʩʥʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʨʠʤʝʥʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, 

ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ 

ʟʘ ʦʮʝʥʫʚʘˁʝ ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʧʨʝʩʤʝʪʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ 

ʙʫʯʘʚʘʪʘ ʦʜ ʚʦʟʜʫʭʦʧʣʦʚʥʠ ʩʨʝʜʩʪʚʘ, ʩʝ ʧʨʠʤʝʥʫʚʘ: ECAC.CEAC.Doc.29 

óʀʟʚʝʰʪʘʿ ʟʘ ʩʪʘʥʜʘʨʜʝʥ ʤʝʪʦʜ ʥʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʢʦʥʪʫʨʠʪʝ ʥʘ ʙʫʯʘʚʘʪʘ 

ʦʢʦʣʫ ʮʠʚʠʣʥʠ ʘʝʨʦʜʨʦʤʠô, 1997. ʆʜ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʩʪʘʧʠ ʢʦʥ 

ʤʦʜʝʣʠʨʘˁʝʪʦ ʥʘ ʧʘʪʝʢʠʪʝ ʥʘ ʣʝʪʦʪ, ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʪʝʭʥʠʢʘʪʘ ʥʘ 

ʩʝʛʤʝʥʪʘʮʠʿʘ ʦʜ ʜʝʣ 7.5 ʦʜ ECAC.CEAC.Doc.29 ʩʦʛʣʘʩʥʦ ʇʨʠʣʦʛ 2. 

ɺʦ ʧʨʘʚʠʣʥʠʢʦʪ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʥʘʚʝʜʝʥʠ ʩʝ ʪʘʙʝʣʠ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʙʫʯʘʚʘʪʘ. 

ʉʦʛʣʘʩʥʦ ʯʣʝʥ 3 ʦʜ ʦʚʦʿ ʧʨʘʚʠʣʥʠʢ ʟʘʰʪʠʪʘʪʘ ʦʜ ʙʫʯʘʚʘʪʘ ʥʘ ʛʨʘʥʠʯʥʠʪʝ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʩʥʦʚʥʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ ʧʨʠʢʘʞʘʥʠ ʚʦ ʪʘʙʝʣʘ 13 ʥʝ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ 

ʧʦʚʠʩʦʢʠ ʦʜ: 
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ʊʘʙʝʣʘ 13. ɻʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʩʥʦʚʥʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʙʫʯʘʚʘʪʘ 

Table 13. Limit values of the main noise indicators 

 

 

ɺʦ  ʯʣʝʥ 4, ʪʘʙʝʣʘʨʥʦ ʩʝ ʧʨʠʢʘʞʘʥʠ ʦʩʥʦʚʥʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ 

ʚʥʘʪʨʝ ʚʦ ʧʨʦʩʪʦʨʠʠʪʝ ʚʦ ʢʦʠ ʧʨʝʩʪʦʿʫʚʘʘʪ ʣʫʺʝʪʦ, ʘ ʦʩʦʙʝʥʦ ʚʦ ʢʦʠ 

ʧʨʝʩʪʦʿʫʚʘʘʪ ʦʩʝʪʣʠʚʠʪʝ ʛʨʫʧʠ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʢʘʢʦ ʠ ʟʘʨʘʜʠ ʟʘʰʪʠʪʘʪʘ ʦʜ 

ʥʝʩʘʢʘʥʠ ʝʬʝʢʪʠ ʧʦ ʟʜʨʘʚʿʝʪʦ: 

 

ʊʘʙʝʣʘ 14. ʆʩʥʦʚʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ ʚʥʘʪʨʝ ʚʦ ʧʨʦʩʪʦʨʠʠ ʢʘʜʝ 

ʧʨʝʩʪʦʿʫʚʘʪ ʣʫʺʝ. 

Table 14. Main noise indicators inside the people`s premises  

 

 

ʅʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʨʝʦʥʠ ʥʘʜʚʦʨ ʦʜ ʫʨʙʘʥʠʟʠʨʘʥʠ ʣʦʢʘʮʠʠ ʝ 

ʨʝʛʫʣʠʨʘʥʦ ʩʦ ʯʣʝʥ 6  ʠ ʪʠʝ ʠʟʥʝʩʫʚʘʘʪ: 
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ʊʘʙʝʣʘ 15 ʅʠʚʦʘ ʥʘ ʙʫʯʘʚʘ ʥʘʜʚʦʨ ʦʜ ʫʨʙʘʥʠʟʠʨʘʥʠ ʣʦʢʘʮʠʠ 

Table 15. The levels of noise outside of urban locations 

 

ʇʦʛʦʣʝʤ ʜʝʣ ʦʜ ʦʚʠʝ ʧʨʘʚʠʣʥʠʮʠ ʩʝ ʫʩʦʛʣʘʩʝʥʠ ʩʦ ɼʠʨʝʢʪʠʚʘʪʘ 

2002/49/ɽK10 ʥʘ ɽʚʨʦʧʩʢʠʦʪ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʦʚʝʪʦʪ ʦʜ 25.06.2002 ʛʦʜʠʥʘ ʢʦʿʘ 

ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʨʦʮʝʥʫʚʘˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

(32002L0049).  

ü ʇʨʝʩʤʝʪʢʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʧʘʪʝʥ 

(ʫʣʠʯʝʥ) ʩʦʦʙʨʘ˃ʘʿ 

 ɺʦ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʥʘ ʈʄ, ʦʜʥʦʩʥʦ Ăʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʨʠʤʝʥʘ ʥʘ 

ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ 

ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʦʮʝʥʫʚʘˁʝ ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘñ, ʢʘʢʦ ʩʦʩʪʘʚʝʥ ʜʝʣ ʝ ʠ ʇʨʠʣʦʛ ʙʨ. 1, ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ 

ʠʥʜʠʢʘʪʦʨʠʪʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʧʘʪʝʥ (ʫʣʠʯʝʥ) ʩʦʦʙʨʘ˃ʘʿ, ʩʧʦʨʝʜ 

ʢʦʿ ʟʘ ʧʨʝʩʤʝʪʫʚʘʝˁ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ ʧʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ ʩʝ ʧʨʠʤʝʥʫʚʘ ʌʨʘʥʮʫʩʢʠʦʪ 

ʥʘʮʠʦʥʘʣʝʥ ʤʝʪʦʜ ĂNMPB-Routes (SETRA-CERTU-LCPC-CSTB)ñ ʦʜ ĂArrete du 5 

mai 1995 relatif au bruit des infrastructures routieres, Journal Officiel du 10 mai 

1995, Article 6ñ ʠ ʚʦ ʌʨʘʥʮʫʩʢʠʦʪ ʩʪʘʥʜʘʨʜ ĂXPS 31-133ñ. ɿʘ ʚʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ 

ʟʘ ʝʤʠʩʠʿʘ, ʦʚʠʝ ʜʦʢʫʤʝʥʪʠ ʩʝ ʧʦʚʠʢʫʚʘʘʪ ʥʘ ĂGuide du bruit des transports 

terrestres, fascicule prevision des niveaux sonores, CETUR 980ñ. 

                                                 
10 Directive 2002/49/EC of the European Parliament and of the Council of 25 June 2002 relating to the 
assessment and management of environmental noise - Declaration by the Commission in the 
Conciliation Committee on the Directive relating to the assessment and management of environmental 
noise  
(http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32002L0049 
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 ʆʧʪʦʚʘʨʫʚʘˁʝʪʦ ʥʘ ʩʨʝʜʠʥʘʪʘ ʩʦ ʙʫʯʘʚʘ ʧʦʨʘʜʠ ʧʘʪʥʠʦʪ (ʫʣʠʯʥʠʦʪ) 

ʩʦʦʙʨʘ˃ʘʿ, ʩʝ ʦʮʝʥʫʚʘ ʩʦ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʜʥʝʚʥʦʪʦ ʥʠʚʦ (Ld) ʠ ʥʦ˃ʥʦʪʦ ʥʠʚʦ 

ʥʘ ʙʫʯʘʚʘ (Ln), ʟʘ ʜʦʣʛʠ ʠ ʨʘʤʥʠ ʜʝʣʦʚʠ (ʦʪʩʝʮʠ) ʥʘ ʧʘʪʦʪ (ʢʦʣʦʚʦʟʦʪ), ʥʘ ʢʦʠ 

ʜʦʣʞʠʥʘʪʘ 1 ʝ ʥʘ ʩʝʢʦʿʘ ʩʪʨʘʥʘ ʦʜ ʤʝʩʪʦʪʦ ʟʘ ʢʦʝ ʩʝ ʦʮʝʥʫʚʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ, 

ʧʦʛʦʣʝʤʘ ʦʜ ʪʨʠʢʨʘʪʥʘʪʘ ʨʘʟʜʘʣʝʯʝʥʦʩʪ ʧʦʤʝʺʫ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨʦʪ ʥʘ ʙʫʯʘʚʘ 

ʠ ʤʝʩʪʦʪʦ ʟʘ ʦʮʝʥʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ. 

 ʇʨʝʩʤʝʪʢʘʪʘ ʟʘ ʧʦʝʜʠʥʠ ʧʘʪʠʰʪʘ (ʢʦʣʦʚʦʟʠ) ʟʘ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʦʜ 07 

ʜʦ 23 ʯʘʩʦʪ ʩʝ ʚʨʰʠ ʩʧʦʨʝʜ ʬʦʨʤʫʣʘʪʘ: 

Ld=Ld(25) + Dʙʨʟʠʥʘ + Dʥʘʛʠʙ + Dʢʦʣʦʚʦʟ + Dʨʘʩʪʦʿʘʥʠʝ + Dʚʠʩʠʥʘ + Dʪʝʨʝʥ + K   [dBA] 2.6.10 

ʢʘʜʝ ʰʪʦ  Ld ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʩʝʯʥʘ ʦʮʝʥʝʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ 

ʪʝʢʦʪ ʥʘ ʜʝʥʦʪ. 

- ɺʨʝʜʥʦʩʪʠ Ld(25) ʠ Ld(25) 

 Oʚʠʝ ʜʚʝ ʚʨʝʜʥʦʩʪʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʦʮʝʥʝʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʢʦʝ ʝ 

ʨʝʟʫʣʪʘʪ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ 25 ʤʝʪʨʠ ʦʜ ʩʨʝʜʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ 

ʠ ʥʘ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ hm=2,25 m, ʧʨʠ ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʥʘ ʚʦʟʠʣʘʪʘ  ʦʜ 100 

km/h, ʘ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ ʩʝ ʥʘʦʺʘ ʥʘ ʩʨʝʜʠʥʘʪʘ ʥʘ ʢʦʣʦʚʦʟʦʪ ʠ ʥʘ 0,5 ʤʝʪʨʠ 

ʥʘʜ ʘʙʝʯʢʠʦʪ ʩʣʦʿ ʦʜ ʢʦʣʦʚʦʟʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʘ. ʇʨʝʩʤʝʪʫʚʘˁʝʪʦ ʥʘ ʦʚʠʝ 

ʚʨʝʜʥʦʩʪʠ ʝ ʩʧʦʨʝʜ ʬʦʨʤʫʣʘʪʘ: 

 

Ld(25) = Ln(25) = 37,3 + 10log[M . (1 + 0,082.p)]   [dBA]  2.6.11 

 

p ï ʧʨʦʮʝʥʪ ʥʘ ʩʠʪʝ ʪʝʢhʠ ʚʦʟʠʣʘ ʩʦ ʚʢʫʧʥʘ ʪʝʞʠʥʘ ʥʘʜ 2,8 [t] ʚʦ ʩʦʦʙʨʘ˃ʘʿʦʪ; 

M ï ʛʫʩʪʠʥʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʥʘ ʨʘʟʛʣʝʜʫʚʘʥʠʦʪ ʧʘʪ (ʢʦʣʦʚʦʟ), ʢʦʿ ʩʝ ʤʝʨʠ ʩʦ 

ʧʨʦʪʦʢʦʪ ʥʘ ʚʦʟʠʣʘ ʥʘ ʯʘʩ (ʙʨ.ʥʘ ʚʦʟʠʣʘ / ʯʘʩ) ʠ ʧʨʝʩʤʝʪʢʘʪʘ ʦʜ ʪʘʙʝʣʘ 16, ʚʦ 

ʦʜʥʦʩ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʧʨʦʩʝʯʥʠʦʪ ʝʜʥʦʜʥʝʚʝʥ ʧʨʦʪʦʢ ʥʘ ʚʦʟʠʣʘ ʥʘ ʧʘʪʦʪ 

(ʢʦʣʦʚʦʟʦʪ) ʠ ʚʦ ʦʜʥʦʩ ʥʘ ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʧʘʪʦʪ. ʇʨʦʩʝʯʥʠʦʪ ʝʜʥʦʜʥʝʚʝʥ 

ʧʨʦʪʦʢ ʥʘ ʚʦʟʠʣʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʙʨʦʝˁʝ ʥʘ 

ʩʦʦʙʨʘ˃ʘʿʦʪ, ʠʣʠ ʦʮʝʥʢʘ ʟʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʟʘ ʮʝʣʘ ʛʦʜʠʥʘ.  
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ʊʘʙʝʣʘ 16. ʆʮʝʥʢʘ ʥʘ ʛʫʩʪʠʥʘʪʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʄ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʜʥʝʚʥʠʦʪ 

ʧʨʦʪʦʢ ʥʘ ʚʦʟʠʣʘ (ɼʇɺ) ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʫʯʝʩʪʚʦ ʥʘ ʪʦʚʘʨʥʠʪʝ ʚʦʟʠʣʘ  

Table 16. Evaluation of the traffic congestion M according to the day flow of vechicle 

(DFV) and evaluation of the share of heavy vechicles 

ʂʘʪʝʛʦʨʠʿʘ ʥʘ 

ʧʘʪʠʰʪʘ 

ɼʝʥ (6-22) ʯ. 

ʄ.ʙʨ. ʥʘ ʚʦʟʠʣʘ       % 

ʅʦ˃ (22-6) ʯ. 

ʄ.ʙʨ. ʥʘ ʚʦʟʠʣʘ            % 

ɸʚʪʦʧʘʪ,  

ʧʨʠʢʣʫʯʥʘ ʫʣʠʮʘ 
0,06 ɼʇɺ 25 0,014 ɼʇɺ 45 

ʄʘʛʠʩʪʨʘʣʝʥ  0,06 ɼʇɺ 20 0,014 ɼʇɺ 20 

ʈʝʛʠʦʥʘʣʝʥ 0,06 ɼʇɺ 20 0,014 ɼʇɺ 10 

ʃʦʢʘʣʝʥ 0,06 ɼʇɺ 10 0,014 ɼʇɺ 3 

 

 

- Dʙʨʟʠʥʘ 

 ʇʨʝʪʩʪʘʚʫʚʘ ʢʦʨʝʢʮʠʿʘ ʧʨʠ ʦʮʝʥʫʚʘˁʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʦʜʥʦʩ 

ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʚʦʟʠʣʘʪʘ ʠ ʝ ʟʘʚʠʩʥʘ  ʦʜ ʧʨʦʩʝʯʥʘʪʘ ʙʨʟʠʥʘ ʥʘ ʚʦʟʠʣʘʪʘ, ʢʘʢʦ ʠ 

ʦʜ ʫʯʝʩʪʚʦʪʦ ʥʘ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ ʚʦ ʩʦʦʙʨʘ˃ʘʿʦʪ ʠ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʧʦʨʝʜ 

ʬʦʨʤʫʣʘʪʘ: 

Dʙʨʟʠʥʘ = L1 ï 37,3 + log{100 + [10 (0,1.D) ï 1].P} / [100 + 8,23.p)]   [dBA]  2.6.12 

 

ʢʘʜʝ: 

D = L2 ï L1 

L1 = 27,7 + 10.log [1+(0,02.V1)3] 

L2 + 23,1 +12,5 . log(V2) 

V1 - ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʥʘ ʧʘʪʥʠʯʢʠ ʚʦʟʠʣʘ ʚʦ km/h 

V2 -  ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʥʘ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ ʚʦ km/h 

 

- Dʢʦʣʦʚʦʟ 
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 ʇʨʝʪʩʪʘʚʫʚʘ ʢʦʨʝʢʮʠʿʘ ʧʨʠ ʧʨʝʩʤʝʪʢʘ ʥʘ ʦʮʝʥʝʪʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ, 

ʧʦʨʘʜʠ ʨʘʟʣʠʯʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʦʜ ʢʦʿ ʝ ʠʟʨʘʙʦʪʝʥ ʘʙʝʯʢʠʦʪ 

(ʟʘʚʨʰʝʥ) ʩʣʦʿ ʥʘ ʢʦʣʦʚʦʟʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʘ.  

 

- Dʥʘʛʠʙ 

 ʇʨʝʪʩʪʘʚʫʚʘ ʢʦʨʝʢʮʠʿʘ ʧʨʠ ʧʨʝʩʤʝʪʢʘ ʥʘ ʦʮʝʥʝʪʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ, 

ʧʦʨʘʜʠ ʥʘʛʠʙʦʪ ʥʘ ʢʦʣʦʚʦʟʦʪ.  

 

- Dʨʘʩʪʦʿʘʥʠʝ 

 ʇʨʝʪʩʪʘʚʫʚʘ ʟʘʚʠʩʥʦʩʪ ʥʘ ʦʮʝʥʝʪʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ, ʦʜ ʨʘʩʪʦʿʘʥʠʝʪʦ 

ʤʝʺʫ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ ʥʘ ʙʫʯʘʚʘ (ʩʨʝʜʠʥʘ ʥʘ ʢʦʣʦʚʦʟʦʪ, ʥʘ 0,5 m ʥʘʜ 

ʢʦʣʦʚʦʟʦʪ) ʠ ʤʝʩʪʦʪʦ ʥʘ ʦʮʝʥʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘ, ʟʘ ʢʦʝ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʦʮʝʥʝʪʦʪʦ 

ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ. Dʨʘʩʪʦʿʘʥʠʝ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʧʦʨʝʜ ʬʦʨʤʫʣʘʪʘ: 

 

Dʨʘʩʪʦʿʘʥʠʝ = 15,8 ï 10.log (s) ï 0,0142 (s) 0,9   [dBA]  2.6.13 

 

- Dʚʠʩʠʥʘ 

 ʇʨʝʪʩʪʘʚʫʚʘ ʟʘʚʠʩʥʦʩʪ ʥʘ ʦʮʝʥʝʪʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ, ʧʦʨʘʜʠ 

ʧʨʠʛʫʰʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʦʨʘʜʠ ʘʙʩʦʨʧʮʠʿʘ ʚʦ ʪʣʦʪʦ ʠ ʚʦʟʜʫʭʦʪ ʠ ʟʘʚʠʩʥʘ ʝ 

ʦʜ ʧʨʦʩʝʯʥʘʪʘ ʚʠʩʠʥʘ ʥʘ hm, a ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʧʦʨʝʜ ʬʦʨʤʫʣʘʪʘ: 

  

Dʚʠʩʠʥʘ = -4,8 .ehp {- [hm (/r) . (8,5 = 100/r)] 1,3}   [dBA]  2.6.14 

 

- Dʪʝʨʝʥ 

 ʇʨʝʪʩʪʘʚʫʚʘ ʟʘʚʠʩʥʦʩʪ ʥʘ ʦʮʝʥʝʪʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ, ʧʦʨʘʜʠ ʥʘʩʠʧʠ ʠ 

ʧʨʝʛʨʘʜʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ, ʧʦʨʘʜʠ ʥʝʨʘʤʥʠʥʠʪʝ ʥʘ ʪʝʨʝʥʦʪ, ʧʦʨʘʜʠ 

ʠʟʛʨʘʜʝʥʠʪʝ ʦʙʿʝʢʪʠ ʠ ʜʨʫʛʦ, ʦʜ ʢʦʠ ʩʝ ʦʜʙʠʚʘ ʙʫʯʘʚʘʪʘ, ʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ 

ʩʧʦʨʝʜ ʫʨʝʜʙʘʪʘ DIN 18 005. 
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Dʚʠʩʠʥʘ = -4,8 .ehp {- [hm (/r) . (8,5 = 100/r)] 1,3}   [dBA]  2.6.15 

 

- ɼʦʜʘʪʦʢ ĂKñ ʧʦʨʘʜʠ ʢʨʩʪʦʩʥʠʮʠ, ʩʝʤʘʬʦʨʠ ʠ ʜʨʫʛʦ 

 

ʇʨʝʩʤʝʪʢʘʪʘ ʥʘ Ld (ʚʢʫʧʝʥ) ʠ Ln (ʚʢʫʧʝʥ) ʝ ʩʧʦʨʝʜ ʬʦʨʤʫʣʠʪʝ: 

Ld (ʚʢʫʧʝʥ) = 10. log(100,1. Ld,1 + 100,1. Ld, 2)   [dBA]  2.6.16 

Ln (ʚʢʫʧʝʥ) = 10. log(100,1. Ln,1 + 100,1. Ln, 2)   [dBA] 2.6.17 

 

ʢʘʜʝ ʰʪʦ ʠʥʜʝʢʩʦʪ 1 ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʝʜʥʘ ʥʘʩʦʢʘ ʥʘ ʜʚʠʞʝˁʝ, ʘ ʠʥʜʝʢʩʦʪ 2 ʥʘ 

ʜʨʫʛʘʪʘ ʥʘʩʦʢʘ ʥʘ ʜʚʠʞʝˁʝ. ʉʦʙʨʘʥʠʪʝ ʦʮʝʥʝʪʠ ʥʠʚʦʘ ʥʘ ʙʫʯʘʚʘ ʟʘ 

ʢʦʣʦʚʦʟʥʠʪʝ ʣʝʥʪʠ ʚʦ ʜʚʝʪʝ ʥʘʩʦʢʠ, ʩʝ ʟʘʦʢʨʫʞʫʚʘʘʪ ʥʘ ʮʝʣ ʙʨʦʿ. 

3.2.2 ʇʨʝʛʣʝʜ ʥʘ ʨʝʛʫʣʘʪʠʚʘʪʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ 

ʏʣʝʥ 844 ʦʜ ʛʨʘʺʘʥʩʢʠʦʪ ʟʘʢʦʥʠʢ ʝ ʨʝʬʝʨʝʥʪʥʘ ʪʦʯʢʘ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʥʘ ʟʘʰʪʠʪʘ ʥʘ ʣʠʮʘ ʠ ʥʠʚʥʠʪʝ ʠʤʦʪʠ ʦʜ ʠʟʣʦʞʝʥʦʩʪ ʥʘ ʙʫʯʘʚʘ, ʠ ʩʝ 

ʦʜʥʝʩʫʚʘ ʥʘ ʨʝʬʝʨʝʥʪʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʨʘʛʦʪ ʥʘ ʪʦʣʝʨʘʥʪʥʦʩʪ. 

ʅʦʨʤʘʪʠʚʥʠʦʪ ʘʧʘʨʘʪ ʝ ʩʦʩʪʘʚʝʥ ʦʜ ʟʘʢʦʥʩʢʘ  ʨʘʤʢʘ ʠʣʠ   ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ 

ʦʜ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 11 ʥʘ ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ  ʜʦʥʝʩʝʥ 26 ʦʢʪʦʤʚʨʠ 

ʚʦ 1995 ʛʦʜʠʥʘ (L 447/95). ʉʦ ʦʚʦʿ ʟʘʢʦʥ ʩʝ  ʫʪʚʨʜʫʚʘʘʪ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʟʘ 

ʟʘʰʪʠʪʘ ʥʘ ʥʘʜʚʦʨʝʰʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʙʫʯʘʚʘ, ʩʦʛʣʘʩʥʦ 

ʯʣʝʥ 117 ʦʜ ʋʩʪʘʚʦʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʿʘ. ɻʣʘʚʥʠ ʮʝʣʠ ʥʘ ʦʚʦʿ ʟʘʢʦʥ ʩʝ [22]: 

- ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ: ʚʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʠʣʠ ʚʦ ʥʘʜʚʦʨʝʰʥʘʪʘ ʩʨʝʜʠʥʘ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʥʘʨʫʰʫʚʘˁʝ ʥʘ 

ʦʜʤʦʨ ʠ ʥʘ ʯʦʚʝʢʦʚʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʦʧʘʩʥʦʩʪ ʟʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ, 

ʚʣʦʰʫʚʘˁʝ ʥʘ ʝʢʦʩʠʩʪʝʤ, ʤʘʪʝʨʠʿʘʣʥʠʪʝ ʜʦʙʨʘ, ʩʧʦʤʝʥʠʮʠ, ʥʘ Ăʩʨʝʜʠʥʘ 

ʚʦ ʜʦʤʦʪ ʠʣʠ ʥʘʜʚʦʨʝʰʥʘʪʘ ʩʨʝʜʠʥʘ". 

                                                 

1 11 Legge quadro sull'inquinamento acustico (Gazzetta Ufficiale della Repubblica Italiana nu.447/1995) 
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- ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ: ʩʝʢʦʿʘ ʟʘʪʚʦʨʝʥʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʥʘ ʝʜʥʘ ʟʛʨʘʜʘ ʟʘ 

ʧʨʝʩʪʦʿ ʥʘ ʣʠʮʘ ʠʣʠ ʟʘʝʜʥʠʮʠ ʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʨʘʟʣʠʯʥʠ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʯʦʚʝʢʦʪ, ʦʩʚʝʥ ʟʘ ʦʙʣʘʩʪʠʪʝ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʧʨʦʜʫʢʪʠʚʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ʟʘ ʢʦʠ ʩʪʦʠ ʮʚʨʩʪʦ ʩʦʛʣʘʩʥʦ ɿʘʢʦʥʦʜʘʚʥʘʪʘ ʫʨʝʜʙʘ ʦʜ 15 ʘʚʛʫʩʪ 1991, 

n. 277 (2), ʦʩʚʝʥ ʚʦ ʦʜʥʦʩ ʥʘ ʚʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘ ʦʜ ʥʘʜʚʦʨʝʰʥʠ 

ʠʟʚʦʨʠ ʥʘ ʟʚʫʢʦʪ ʚʦ ʧʨʦʩʪʦʨʠʠʪʝ ʢʘʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝ 

ʩʧʨʦʚʝʜʫʚʘʘʪ; 

- ʬʠʢʩʝʥ ʟʚʫʢ ʠʟʚʦʨʠ: ʪʝʭʥʠʯʢʠ ʠʥʩʪʘʣʘʮʠʠ ʚʦ ʟʛʨʘʜʠ ʠ ʜʨʫʛʠ ʦʙʿʝʢʪʠ 

ʧʦʚʨʟʘʥʠ ʩʦ ʥʝʜʚʠʞʝʥ ʠʤʦʪ, ʜʫʨʠ ʠ ʧʨʠʚʨʝʤʝʥʦ ʦʜ ʯʠʿʘ ʫʧʦʪʨʝʙʘ ʩʝ 

ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʝʤʠʩʠʠ ʥʘ ʙʫʯʘʚʘ; ʧʘʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʞʝʣʝʟʥʠʮʘ, 

ʘʝʨʦʜʨʦʤ, ʤʦʨʩʢʘ, ʠʥʜʫʩʪʨʠʩʢʘ, ʟʘʥʘʝʪʯʠʩʢʘ, ʪʨʛʦʚʩʢʘ ʠ ʟʝʤʿʦʜʝʣʩʢʘ; 

 ʧʘʨʢʠʥʛ ʦʙʣʘʩʪʠ; ʦʙʣʘʩʪʠ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʨʘʢʫʚʘˁʝ ʩʦ 

ʪʦʚʘʨʥʠ ʦʙʿʝʢʪʠ; ʜʝʧʦʟʠʪʠ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʧʨʝʚʦʟ ʥʘ ʣʠʮʘ ʠ 

ʩʪʦʢʠ; ʦʙʣʘʩʪʠʪʝ ʧʦʩʚʝʪʝʥ ʥʘ ʩʧʦʨʪʩʢʠ ʠ ʨʝʢʨʝʘʪʠʚʥʠ ʘʢʪʠʚʥʦʩʪʠ; 

- ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʝʤʠʩʠʠʪʝ: ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʙʫʯʘʚʘ 

ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʝʤʠʪʠʨʘ ʦʜ ʠʟʚʦʨʦʪ ʥʘ ʟʚʫʢ, ʩʝ ʤʝʨʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ 

ʠʟʚʦʨ; 

- ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʚʥʝʩʫʚʘˁʝ: ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʙʫʯʘʚʘ 

ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʚʣʝʟʝ ʩʦ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʠʟʚʦʨʠ ʥʘ ʟʚʫʢ ʚʦ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʠʣʠ ʥʘ ʦʪʚʦʨʝʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʩʝ ʤʝʨʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ 

ʨʝʮʝʧʪʦʨʠ; 

- ʚʨʝʜʥʦʩʪʠ ʥʘ ʟʘʰʪʠʪʘ: ʚʨʝʜʥʦʩʪʘ ʥʘ ʙʫʯʘʚʘ ʢʦʿʘ ʩʠʛʥʘʣʠʟʠʨʘ 

ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʧʦʪʝʥʮʠʿʘʣʝʥ ʨʠʟʠʢ ʟʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʠʣʠ ʧʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ; 

- ʟʘ ʢʚʘʣʠʪʝʪʥʠ ʚʨʝʜʥʦʩʪʠ: ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʙʫʯʘʚʘ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʚʦ 

ʢʫʩ, ʩʨʝʜʝʥ ʠ ʜʦʣʛ ʨʦʢ. 

 

ɿʘʢʦʥʩʢʘʪʘ ʨʘʤʢʘ 447/95 ʝ ʩʪʘʥʜʘʨʜʝʥ ʨʝʬʝʨʝʥʪʝʥ ʦʩʥʦʚ ʟʘ ʧʨʦʮʝʥʢʘ ʥʘ 

ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʝ ʙʘʟʠʨʘ ʥʘ ʩʣʝʜʥʠʚʝ ʜʚʘ 

ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʘ: 
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1. ɿʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʥʘ ʧʦʝʜʠʥʝʮʦʪ ʠ  ʥʘ ʥʘʜʚʦʨʝʰʥʘʪʘ ʩʨʝʜʠʥʘ. 

2. ʅʠʚʦʘ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʥʘ ʜʨʞʘʚʘʪʘ, ʨʝʛʠʦʥʠʪʝ, ʧʨʦʚʠʥʮʠʠʪʝ ʠ 

ʣʦʢʘʣʥʠʪʝ ʚʣʘʩʪʠ ʚʦ ʨʝʛʫʣʠʨʘˁʝ , ʧʣʘʥʠʨʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʙʫʯʘʚʘʪʘ. 

 

ü ʆʛʨʘʥʠʯʫʚʘˁʘ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ï ʥʘʜʚʦʨʝʰʝʥ 

ʘʤʙʠʝʥʪ 

            ɿʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʥʝʛʘʪʠʚʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʰʪʦ 

ʧʨʦʠʟʣʝʛʫʚʘʘʪ ʦʜ ʠʟʣʦʞʝʥʦʩʪʘ ʥʘ ʙʫʯʘʚʘʪʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩʦʛʣʘʩʥʦ ʩʣʝʜʥʠʚʝ 

ʫʩʣʦʚʠ ʢʦʠ ʧʨʦʠʟʣʝʛʫʚʘʘʪ ʦʜ ʚʘʞʝʯʢʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ: 

- ʇʨʝʜʚʠʜʫʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʣʠʤʠʪʠ ʥʘ ʧʨʠʬʘʪʣʠʚʦʩʪ ʥʘ ʙʫʯʘʚʘʪʘ, 

ʩʧʦʨʝʜ ʘʧʩʦʣʫʪʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘʩʪʘʥʘʪʠ ʥʘ ʠʤʠʩʠʿʘ ʠ ʝʤʠʩʠʿʘ ʥʘ 

ʪʝʨʠʪʦʨʠʿʘʪʘ; 

- ʀʟʛʦʪʚʫʚʘˁʝ ʥʘ ʧʣʘʥʦʚʠ ʟʘ ʘʢʫʩʪʠʯʥʠ ʟʦʥʠ; 

- ʀʟʛʦʪʚʫʚʘˁʝ ʥʘ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ, ʘʢʦ ʙʫʯʘʚʘʪʘ ʛʠ ʥʘʜʤʠʥʫʚʘ 

ʦʛʨʘʥʠʯʫʚʘˁʘʪʘ ʩʧʝʮʠʬʠʮʥʠʪʝ ʣʠʤʠʪʠ ʥʘ ʧʨʠʬʘʪʣʠʚʦʩʪ ʥʘ ʠʤʠʩʠʿʘ ʠ 

ʝʤʠʩʠʿʘ; 

- ʀʟʛʦʪʚʫʚʘˁʝ ʥʘ ʘʢʮʠʦʥʠ ʧʣʘʥʦʚʠ ʥʘ ʢʫʩ, ʩʨʝʜʝʥ ʠ ʜʦʣʛ ʨʦʢ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʦʜʨʝʜʝʥʠ ʦʧʪʠʤʘʣʥʠ 

ʚʨʝʜʥʦʩʪʠ, ʪ.ʥ. ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʚʘʣʠʪʝʪ.  

ʅʦʨʤʘʪʠʚʦʪ ʧʨʝʜʚʠʜʫʚʘ 6 ʘʢʫʩʪʠʯʥʠ ʢʣʘʩʠ ʧʦʚʨʟʘʥʠ ʩʦ ʘʧʩʦʣʫʪʥʠʪʝ 

ʚʨʝʜʥʦʩʪʠ ʥʘ ʠʤʠʩʠʿʘ ʠ ʝʤʠʩʠʿʘ ʟʘ ʩʝʢʦʿʘ ʧʦʝʜʠʥʝʯʥʦ, ʤʝʨʝʥʠ  ʚʦ ʨʝʬʝʨʝʥʪʝʥ 

ʧʝʨʠʦʜ ï ʜʝʥ (06:00-22:00) ʠ ʥʦ˃ (22:00-06:00). 

ɻʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ  ʥʘ ʧʨʠʬʘʪʣʠʚʦʩʪ ʥʘ ʙʫʯʘʚʘʪʘ ʩʝ ʧʨʝʜʤʝʪ ʥʘ 

ʫʩʚʦʿʫʚʘˁʝ ʥʘ ʦʧʰʪʠʥʠʪʝ. ʇʣʘʥʦʚʠʪʝ ʥʘ ʟʦʥʠʨʘˁʝ ʥʘ  ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ 

ʦʧʰʪʠʥʘʪʘ ʿʘ ʜʝʣʘʪ ʥʘ 6 ʘʢʫʩʪʠʯʥʠ ʟʦʥʠ ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ 

ʩʧʦʨʝʜ ʢʦʠ ˃ʝ ʩʝ ʩʧʦʨʝʜʘʪ ʩʦ ʨʝʬʝʨʝʥʪʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʄʝʨʝˁʘʪʘ ʩʝ ʚʨʰʘʪ ʦʜ ʩʪʨʘʥʘ ʥʘ ʩʪʨʫʯʥʠ ʣʠʮʘ ʦʜ ʦʙʣʘʩʪʘ 
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ʥʘ ʘʢʫʩʪʠʢʘʪʘ, ʜʝʬʝʥʠʨʘʥʠ ʩʧʦʨʝʜ ʯʣʝʥ 3 ʦʜ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʦʜ ʙʫʯʘʚʘ (L447/95).  

ɽʢʚʠʚʘʣʝʥʪʥʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ 

ʩʧʦʨʝʜ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ: 

  Leq A T = 10 log (1/T ÚT
0 (p2A (t)/p2O) dt)  2.6.18 

ʢʘʜʝ ʰʪʦ: 

- ʊ ʝ ʧʝʨʠʦʜʦʪ ʥʘ ʠʟʣʦʞʝʥʦʩʪ ʥʘ ʧʦʩʘʢʫʚʘʥʘ  ʙʫʯʘʚʘ ʢʦʿ ʩʝ ʩʦʚʧʘ̋ ʘ  ʩʦ 

ʨʝʬʝʨʝʥʪʥʠʦʪ ʧʝʨʠʦʜʦʪ  ʥʘ ʜʝʥ- ʥʦ˃; 

- P0 ʝ ʨʝʬʝʨʝʥʪʘʪʘ ʟʘ ʟʚʫʯʥʠʦʪ ʧʨʠʪʠʩʦʢ ʦʜ 20 Pa; 

- PA ʝ ʟʚʫʯʥʠʦʪ ʧʨʠʪʠʩʦʢ ʰʪʦ ʦʜʛʦʚʘʨʘ ʥʘ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʰʫʤ ʧʨʘʚʠʣʥʦ 

ʠʟʤʝʨʝʥ ʩʦ ʢʦʝʬʠʮʠʝʥʪʝʥ  ʬʠʣʪʝʨ ʥʘ ʧʦʥʜʝʨʘʮʠʿʘ A. 

ʆʚʠʝ ʝʢʦʣʦʰʢʠ ʦʛʨʘʥʠʯʫʚʘˁʘ ʥʝ ʩʝ ʧʨʠʤʝʥʫʚʘʘʪ  ʟʘ ʪʨʘʥʩʧʦʨʪʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʪʘʤʧʦʥ ʟʦʥʠ) ʢʦʠ ʩʝ ʫʨʝʜʝʥʠ ʩʦ ʧʦʩʝʙʥʠ ʫʨʝʜʙʠ ʚʦ ʟʘʢʦʥʦʪ 

447/95 

 

ü ʆʛʨʘʥʠʯʫʚʘˁʘ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ï ʚʥʘʪʨʝʰʝʥ 

ʘʤʙʠʝʥʪ 

ʉʧʦʨʝʜ ʜʠʬʝʨʝʥʮʠʿʘʣʥʠʦʪ ʣʠʤʠʪ, ʙʫʯʘʚʘʪʘ  ʩʝ ʩʤʝʪʘ ʟʘ ʥʝʧʨʠʬʘʪʣʠʚʘ 

ʘʢʦ ʨʘʟʣʠʢʘʪʘ ʧʦʤʝʺʫ ʝʢʚʠʚʘʣʝʥʪʥʦʪʦ ʥʠʚʦ ʥʘ ʘʤʙʠʝʥʪʘʣʥʘʪʘ ʙʫʯʘʚʘ ʠ 

ʦʩʪʘʪʦʢʦʪ ʥʘ ʥʠʚʦʪʦ ʥʘ  ʙʫʯʘʚʘʪʘ ʝ ʧʦʚʠʩʦʢʦ ʦʜ 5 dB ʠ 3 dB ʚʦ ʦʜʥʦʩ ʥʘ 

ʨʝʬʝʨʝʥʪʥʠʦʪ ʧʝʨʠʦʜ ʜʝʥ-ʥʦ˃. 

  LD = LA ī LR Ò 5 dBA ʜʝʥ 

LD = LA ī LR Ò 3 dBA ʥʦ˃ 
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 ʆʛʨʘʥʠʯʫʚʘˁʘʪʘ ʥʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʠʦʪ ʣʠʤʠʪ ʥʝ ʩʝ ʧʨʠʤʝʥʫʚʘʘʪ 

ʢʦʛʘ: 

- ʟʘ ʠʥʜʫʩʪʨʠʩʢʠ ʧʦʛʦʥʠ ʚʦ ʧʦʩʪʦʿʘʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʮʠʢʣʫʩ, ʜʦʢʦʣʢʫ ʛʠ 

ʧʦʯʠʪʫʚʘʘʪ ʘʧʩʦʣʫʪʥʠʪʝ ʛʨʘʥʠʮʠ; 

- ʢʦʛʘ ʠ ʜʚʘʪʘ ʛʦʨʝʥʘʚʝʜʝʥʠ  ʫʩʣʦʚʠ ʩʝ ʚʝʨʠʬʠʮʠʨʘʥʠ; 

- ʙʫʯʘʚʘʪʘ ʤʝʨʝʥʘ ʩʦ ʦʪʚʦʨʝʥʠ ʧʨʦʟʦʨʮʠ  ʝ ʧʦʤʘʣʘ ʦʜ 50 dBA ʠ 40 dBA 

ʩʦʦʜʚʝʪʥʦ, ʚʦ ʪʝʢʦʪ ʥʘ ʨʝʬʝʨʝʥʪʥʠʦʪ ʧʝʨʠʦʜʠ  ʜʝʥ-ʥʦ˃; 

- ʠʟʤʝʨʝʥʘʪʘ ʙʫʯʘʚʘ ʩʦ ʟʘʪʚʦʨʝʥʠ ʧʨʦʟʦʨʮʠ ʝ ʧʦʤʘʣʢʫ ʦʜ 35 dBA ʠ 25 dBA 

ʩʦʦʜʚʝʪʥʦ ʟʘ ʚʨʝʤʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠʦʪ ʧʝʨʠʦʜ ʦʜ ʜʝʥ-ʥʦ˃. 
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ʊʘʙʝʣʘ 17. ɻʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʜʝʬʠʥʠʨʘʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ DPCM 14/11/9712 

Table 17. Limit values defined by DPCM 14/11/97 

ʊʝʨʠʪʦʨʠʿʘʣʥʠ ʦʙʣʘʩʪʠ 

ɺʣʝʟ ʥʘ ʛʨʘʥʠʯʥʠ 

ʚʨʝʜʥʦʩʪʠ Leq dB (A) 
ɻʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ Leq dB (A) 

ʂʚʘʣʠʪʝʪ ʥʘ ʛʨʘʥʠʯʥʠ 

ʚʨʝʜʥʦʩʪʠ Leq dB (A) 

ɼʝʥ ʅʦ ˃ ɼʝʥ ʅʦ ˃ ɼʝʥ ʅʦ ˃
ʆʙʣʘʩʪ I - ʇʦʩʝʙʥʦ ʟʘʰʪʠʪʝʥʠ ʦʙʣʘʩʪʠ: ʦʙʣʘʩʪʠ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʦʚʘʘ 

ʟʦʥʘ ʩʝ ʪʝʨʠʪʦʨʠʠʪʝ ʢʘʜʝ ʪʠʚʢʦʪʦ ʥʠʚʦ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʠʦʨʠʪʝʪʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ: ʙʦʣʥʠʮʠ, ʫʯʠʣʠʰʪʘ, ʦʙʣʘʩʪʠ ʟʘ ʦʧʫʰʪʘˁʝ ʠ ʨʝʢʨʝʠʨʘˁʝ, 

ʿʘʚʝʥ ʧʘʨʢ, ʩʪʘʥʙʝʥʠ, ʨʫʨʘʣʥʠʪʝ ʩʨʝʜʠʥʠ, ʧʦʚʝ˃ʝ ʠʥʪʝʨʝʩʥʠ 

ʦʙʣʘʩʪʠʫʨʙʘʥʠʩʪʠʯʢʦ ʧʣʘʥʠʨʘˁʝ, ʠʪʥ 

50 40 45  35 47  37 

ʆʙʣʘʩʪʘ II - ʆʙʣʘʩʪʠ ʛʣʘʚʥʦ ʧʦʩʚʝʪʝʥ ʥʘ ʩʪʘʥʙʝʥʘ ʫʧʦʪʨʝʙʘ: ʦʙʣʘʩʪʠʪʝ 

ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʦʚʘʘ ʟʦʥʘ ʛʣʘʚʥʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʣʦʢʘʣʥʠʦʪ 

ʧʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ, ʥʠʩʢʘ ʛʫʩʪʠʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʥʠʩʢʠ ʧʨʠʩʫʩʪʚʦ ʥʘ 

ʪʨʛʦʚʩʢʠ ʜʝʿʥʦʩʪʠ ʠ ʦʪʩʫʩʪʚʦ ʥʘ ʠʥʜʫʩʪʨʠʩʢʠ ʠ ʨʘʯʥʦ ʠʟʨʘʙʦʪʝʥʠ 

ʘʢʪʠʚʥʦʩʪʠ. 

 

 

55 

 

 

   45 

 

 

50 

 

 

40 

 

 

52 

 

 

42 

ʆʙʣʘʩʪ III - ʄʝʰʦʚʠʪʠ ʦʙʣʘʩʪʠ: ʦʙʣʘʩʪʠ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʦʚʘʘ ʟʦʥʘ ʩʝ 

ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʣʦʢʘʣʥʠ ʠ ʧʨʝʤʠʥ ʟʘ ʧʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ, ʩʦ ʛʫʩʪʠʥʘ ʥʘ 

ʥʘʩʝʣʝʥʠʝ, ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʢʦʤʝʨʮʠʿʘʣʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʥʮʝʣʘʨʠʠ, ʩʦ 

ʤʘʣʘ ʛʫʩʪʠʥʘ ʥʘ ʟʘʥʘʝʪʦʪ, ʦʪʩʫʩʪʚʦ ʥʘ ʠʥʜʫʩʪʨʠʠ; ʨʫʨʘʣʥʠʪʝ ʦʙʣʘʩʪʠ ʩʝ 

ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʦʧʨʝʤʘ. 

 

60 

 

50 

 

55 

 

45 

 

57 

 

47 

ʆʙʣʘʩʪ IV - ʀʥʪʝʥʟʠʚʥʠ ʯʦʚʝʢʦʚʠ ʘʢʪʠʚʥʦʩʪʠ: ʦʙʣʘʩʪʠ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ 

ʦʚʘʘ ʟʦʥʘ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʟʘʬʘʪʝʥʠ ʩʦ ʧʘʪʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ, ʩʦ ʚʠʩʦʢʘ 

ʛʫʩʪʠʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʚʠʩʦʢʘ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʢʦʤʝʨʮʠʿʘʣʥʠ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʥʮʝʣʘʨʠʠ, ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʟʘʥʝʪʯʠʩʢʠ ʘʢʪʠʚʥʦʩʪʠ; ʧʦʜʨʘʯʿʘʪʘ ʚʦ 

ʙʣʠʟʠʥʘ ʥʘ ʛʣʘʚʥʠʦʪ ʧʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ ʠ ʞʝʣʝʟʥʠʯʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

ʧʨʠʩʪʘʥʠʰʪʘ, ʦʙʣʘʩʪʠ ʩʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʬʘʙʨʠʢʠ. 
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55 

 

 

60 

 

 

50 

 

 

62 

 

 

52 

ʆʙʣʘʩʪ V - ɻʣʘʚʥʦ ʠʥʜʫʩʪʨʠʩʢʠ ʦʙʣʘʩʪʠ: ʦʙʣʘʩʪʠ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʦʚʘʘ 

ʟʦʥʘ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʬʘʙʨʠʢʠ ʠ ʥʠʟʦʢ ʧʨʠʩʫʩʪʚʦ ʥʘ 

ʩʪʘʥʙʝʥʠ ʟʛʨʘʜʠ. 

 

70 

 

60 

 

65 

 

55 

 

67 

 

57 

ʆʙʣʘʩʪ VI - ʀʩʢʣʫʯʠʚʦ ʠʥʜʫʩʪʨʠʩʢʠ ʦʙʣʘʩʪʠ: ʦʙʣʘʩʪʠ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ 

ʦʚʘʘ ʟʦʥʘ ʩʝ ʠʩʢʣʫʯʠʚʦ ʦʜ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʘʤʫ ʥʝʤʘ 

ʩʪʘʥʙʝʥʠ ʦʙʿʝʢʪʠ. 

 

70 

 

70 

 

65 

 

65 

 

70 

 

70 

 

                                                 
12
ʊʘʙʝʣʘ 17 ʧʨʝʟʝʤʝʥʘ ʦʜ ʘʢʫʩʪʠʯʥʠʪʝ ʟʦʥʠʨʘˁʘ - ʩʧʦʨʝʜʙʘ  ʥʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʠ ʠʩʢʫʩʪʚʘʪʘ ʚʦ ʀʪʘʣʠʿʘ ʠ ʉʨʙʠʿʘ 2012 ʛʦʜʠʥʘ 

(http://www.mfkv.kg.ac.rs/urbanoise/media/1210%20Nis%20%20Prascevic%2021-28.pdf) 
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ʊʘʙʝʣʘ 18. ɻʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʦʚʠ ʧʘʪʥʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ13 

Table 18. Limit values for new road infrastructure 

 

 

ʊʠʧʦʚʠ ʧʘʪʠʰʪʘ 

 

 

ʇʦʜ-ʪʠʧʦʚʠ 

 

 

ɹʫʯʘʚʘ ʈʝʣʝʚʘʥʪʥʠ 

ʙʝʥʜ ʰʠʨʠʥʘ (ʤ) 

ʋʯʠʣʠʰʪʘ, ʙʦʣʥʠʮʠ, ʦʜʤʦʨ / ʜʦʤʦʚʠ ʟʘ ʩʪʘʨʠ 

ʣʠʮʘ Leq dB    (A) 

ɼʨʫʛʠ ʨʝʮʝʧʪʦʨʠ Leq dB (A) 

ɼʝʥ ʅʦ˃ ɼʝʥ ʅʦ˃ 

ɸʚʪʦʧʘʪʠʰʪʘ / 250 50 40 65 55 

ɻʣʘʚʥʠ ʧʘʪʠʰʪʘ ʥʘʜʚʦʨ 

ʦʜ ʛʨʘʜʦʪ  

/ 250 50 40 65 55 

ʉʝʢʫʥʜʘʨʥʠ ʧʘʪʠʰʪʘ 

ʥʘʜʚʦʨ ʦʜ ʛʨʘʜʦʪ  

CA - ʜʚʦʝʥ ʢʦʣʦʚʦʟ 250 50 40 65 55 

Cb - ʉʠʪʝ ʩʝʢʫʥʜʘʨʥʠ 

ʚʦʥʛʨʘʜ ʧʘʪʠʰʪʘ 

150 50 40 65 55 

ʋʨʙʘʥʠ ʙʨʟʠ ʧʘʪʠʰʪʘ / 

ʜʚʦʿʥʠ ʢʦʣʦʚʦʟʠ 

 100 50 40 65 55 

ʋʨʙʘʥʠ ʦʙʣʘʩʪ   30 ɼʝʬʠʥʠʨʘʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ DPCM 14/11/97 ʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʟʦʥʠʪʝ ʟʘ ʙʫʯʘʚʘ  ʥʘ ʫʨʙʘʥʠʪʝ ʦʙʣʘʩʪʠ 

ʃʦʢʘʣʥʠ   30 

 

 

 

                                                 
13 ʊʘʙʝʣʘ 18 ʧʨʝʟʝʤʝʥʘ ʦʜ ʘʢʫʩʪʠʯʥʠʪʝ ʟʦʥʠʨʘˁʘ - ʩʧʦʨʝʜʙʘ  ʥʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʠ ʠʩʢʫʩʪʚʘʪʘ ʚʦ ʀʪʘʣʠʿʘ ʠ ʉʨʙʠʿʘ 2012 ʛʦʜʠʥʘ  

(http://www.mfkv.kg.ac.rs/urbanoise/media/1210%20Nis%20%20Prascevic%2021-28.pdf) 

http://www.mfkv.kg.ac.rs/urbanoise/media/1210%20Nis%20%20Prascevic%2021-28.pdf
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ʊʘʙʝʣʘ 19. ɻʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʦʩʪʦʿʥʘʪʘ ʧʘʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ14 

Table 19. Limit values for the existing road infrastructure 

 

 

ʊʠʧʦʚʠ ʧʘʪʠʰʪʘ 

 

 

ʇʦʜ-ʪʠʧʦʚʠ 

 

 

ɹʫʯʘʚʘ ʈʝʣʝʚʘʥʪʥʠ ʙʝʥʜ 

ʰʠʨʠʥʘ (ʤ) 

ʋʯʠʣʠʰʪʘ, ʙʦʣʥʠʮʠ, ʦʜʤʦʨ / ʜʦʤʦʚʠ ʟʘ ʩʪʘʨʠ 

ʣʠʮʘ Leq dB    (A) 

ɼʨʫʛʠ ʨʝʮʝʧʪʦʨʠ Leq dB (A) 

ɼʝʥ ʅʦ˃ ɼʝʥ ʅʦ˃ 

ɸʚʪʦʧʘʪʠʰʪʘ  100 (ʛʨʫʧʘ ɸ) 50 40 70 60 

150 (ʛʨʫʧʘ ɹ) 65 55 

ɻʣʘʚʥʠ ʧʘʪʠʰʪʘ ʥʘʜʚʦʨ 

ʦʜ ʛʨʘʜʦʪ  

 100 (ʛʨʫʧʘ ɸ) 50 40 70 60 

150 (ʛʨʫʧʘ ɹ) 65 55 

ʉʝʢʫʥʜʘʨʥʠ ʧʘʪʠʰʪʘ 

ʥʘʜʚʦʨ ʦʜ ʛʨʘʜʦʪ  

CA - ʜʚʦʝʥ ʢʦʣʦʚʦʟ 100 (ʛʨʫʧʘ ɸ) 50 40 70 60 

150 (ʛʨʫʧʘ ɹ) 65 55 

Cb - ʉʠʪʝ ʩʝʢʫʥʜʘʨʥʠ 

ʚʦʥʛʨʘʜ ʧʘʪʠʰʪʘ 

100 (ʛʨʫʧʘ ɸ) 

150 (ʛʨʫʧʘ ɹ) 

50 40 70 60 

65 55 

 

 

ʋʨʙʘʥʠ ʙʨʟʠ ʧʘʪʠʰʪʘ / 

ʜʚʦʿʥʠ ʢʦʣʦʚʦʟʠ 

Da - ʤʝʺʫʦʙʣʘʩʪ ʜʚʦʝʥ 

ʢʦʣʦʚʦʟ 

100 50 40 70 60 

Db - ʉʠʪʝ ʫʨʙʘʥʠ ʙʨʟʠ 

ʧʘʪʠʰʪʘ / ɼʚʦʝʥ 

ʢʦʣʦʚʦʟ 

100 50 40 65 55 

ʋʨʙʘʥʠ ʦʙʣʘʩʪ   30 ɼʝʬʠʥʠʨʘʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ DPCM 14/11/97 ʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʟʦʥʠʪʝ ʟʘ ʙʫʯʘʚʘ  ʥʘ ʫʨʙʘʥʠʪʝ ʦʙʣʘʩʪʠ 

ʃʦʢʘʣʥʠ   30 

* ɿʘ ʫʯʠʣʠʰʪʘʪʘ ʝ ʩʘʤʦ ʜʥʝʚʥʘʪʘ ʛʨʘʥʠʮʘ

                                                 
14 ʊʘʙʝʣʘ 19 ʧʨʝʟʝʤʝʥʘ ʦʜ ʘʢʫʩʪʠʯʥʠʪʝ ʟʦʥʠʨʘˁʘ - ʩʧʦʨʝʜʙʘ  ʥʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʠ ʠʩʢʫʩʪʚʘʪʘ ʚʦ ʀʪʘʣʠʿʘ ʠ ʉʨʙʠʿʘ 2012 ʛʦʜʠʥʘ 

(http://www.mfkv.kg.ac.rs/urbanoise/media/1210%20Nis%20%20Prascevic%2021-28.pdf) 
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3.3 ʂʦʤʧʘʨʘʪʠʚʥʘ ʘʥʘʣʠʟʘ ʟʘ ʫʩʦʛʣʘʩʫʚʘˁʝ ʥʘ ɽʋ ʜʠʨʝʢʪʠʚʘʪʘ 

2002/49/ɽʉ ʩʦ ʟʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

 
ɿʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʦʚʦʿ ʤʘʛʠʩʪʝʨʩʢʠ ʪʨʫʜ ʚʦ ʩʦʨʘʙʦʪʢʘ ʩʦ 

ʇʘʨʣʘʤʝʥʪʘʨʥʠʦʪ ʠʥʩʪʠʪʫʪ ʚʦ ʉʦʙʨʘʥʠʝʪʦ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, 

ʨʝʘʣʠʟʠʨʘʥʦ ʝ ʠʩʪʨʘʞʫʚʘˁʝ ʟʘ ʫʩʦʛʣʘʩʝʥʦʩʪʘ ʥʘ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʚʦ  

ʥʘʰʘʪʘ ʟʝʤʿʘ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘʪʘ, ʩʦ ʩʦʦʜʚʝʪʥʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʚʦ 

ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ, ʦʜʥʦʩʥʦ ʫʩʦʛʣʘʩʝʥʦʩʪ ʩʦ ɼʠʨʝʢʪʠʚʘʪʘ 2002/49/ɽʋ (Directive 

2002/49/EC of European Parliament and of the Council releating to the assessment 

and management of environmental noise ï Official Journal of the European 

Communities, L189/12, 2002) [1]. 

ʄʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠʘʢʦ ʩ¯ ʫʰʪʝ ʥʝ ʝ 

ʯʣʝʥ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ, ʢʘʢʦ ʟʝʤʿʘ-ʢʘʥʜʠʜʘʪ ʟʘ ʧʦʣʥʦʧʨʘʚʥʦ ʯʣʝʥʩʪʚʦ ʛʦ 

ʧʨʠʣʘʛʦʜʫʚʘ ʩʚʦʝʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʩʦʛʣʘʩʥʦ ʧʨʝʧʦʨʘʢʠʪʝ ʥʘ ɽʋ[24].  

ɺʦ ʤʦʤʝʥʪʦʚ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʚʦ  ʨʝʛʫʣʘʪʠʚʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʦʜ 

ʙʫʯʘʚʘ ʢʘʿ ʧʘʪʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ ʧʦʩʪʦʿʘʪ ʩʣʝʜʥʠʚʝ ʟʘʢʦʥʩʢʠ ʨʝʰʝʥʠʿʘ:  

- ɿʘʢʦʥ ʟʘ ʟʘh ʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ 

ʥʘ ʈʄò ʙʨ. 79/07 ʦʜ 25.6.2007 ʛʦʜ.)- ʉʦʙʨʘʥʠʝ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄò ʙʨ. 147/08 ʦʜ 26.11.2008 

ʛʦʜ.)- ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ɿʜʨʘʚʩʪʚʦ. 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, ʜʦʧʦʣʥʠʪʝʣʥʠ 

ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁ ʝ ʥʘ ʙʫʯʘʚʘ ʠ ʤʝʪʦʜʠʪʝ ʟʘ 

ʦʮʝʥʫʚʘˁʝ ʩʦ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

(Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄò ʙʨ. 107/08 ʦʜ 29.8.2008 ʛʦʜ.)- ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ 

ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ. 

- ʆʜʣʫʢʘ ʟʘ ʫʪʚʨʜʫʚʘˁ ʝ ʚʦ ʢʦʠ ʩʣʫʯʘʠ ʠ  ʧʦʜ ʢʦʠ ʫʩʣʦʚʠ ʩʝ ʩʤʝʪʘ 

ʜʝʢʘ ʝ ʥʘʨʫh ʝʥ ʤʠʨʦʪ  ʥʘ ʛʨʘ̋ʘʥʠʪʝ ʦʜ ʰʪʝʪʥʘ ʙʫʯʘʚʘ (Ăʉʣʫʞʙʝʥ 

ʚʝʩʥʠʢ ʥʘ   ʈʄò ʙʨ.1/09 ʦʜ 1.1.2009 ʛʦʜ.)- ɺʣʘʜʘ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ. 
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- ʇʨʘʚʠʣʥʠʢ ʟʘ ʥʘʯʠʥʦʪ, ʫʩʣʦʚʠʪʝ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ  ʠ 

ʨʘʙʦʪʝˁʝ ʥʘ ʤʨʝʞʠʪʝ, ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʠ ʥʘʯʠʥʦʪ ʟʘ ʤʦʥʠʪʦʨʠʥʛ, ʢʘʢʦ ʠ 

ʫʩʣʦʚʠʪʝ, ʥʘʯʠʥʦʪ ʠ ʧʦʩʪʘʧʢʘʪʘ ʥʘ ʜʦʩʪʘʚʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʠ 

ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʤʦʥʠʪʦʨʠʥʛʦʪ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ 

ʙʫʯʘʚʘʪʘ.(Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄò ʙʨ.123 ʦʜ 9.10.2009 ʛʦʜ.)- 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ. 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʪʨʝʙʥʘʪʘ ʦʧʨʝʤʘ ʰʪʦ ʪʨʝʙʘ ʜʘ ʿʘ ʧʦʩʝʜʫʚʘʘʪ 

ʦʚʣʘʩʪʝʥʠ ʥʘʫʯʥʠ ʠ ʩʪʨʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʥʩʪʠʪʫʮʠʠ, ʢʘʢʦ ʠ ʜʨʫʛʠ 

ʧʨʘʚʥʠ ʠ  ʬʠʟʠʯʢʠ ʣʠʮʘ, ʟʘ ʚʨʰʝˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʪʨʫʯʥʠ ʨʘʙʦʪʠ ʟʘ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʙʫʯʘʚʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄò ʙʨ. 152/08 ʦʜ 5.12.2008 

ʛʦʜ.)- ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ. 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʣʦʢʘʮʠʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ ʤʝʨʥʠʪʝ ʤʝʩʪʘ 

(Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄò ʙʨ. 120/08 ʦʜ 23.9.2008 ʛʦʜ.)- ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ 

ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ. 

 

ʂʦʤʧʘʨʘʪʠʚʥʘʪʘ ʘʥʘʣʠʟʘ ʟʘ ʧʦʜʦʙʨʘ ʧʨʝʛʣʝʜʥʦʩʪ ʜʘʜʝʥʘ ʝ ʩʦ ʪʘʙʝʣʘʨʝʥ 

ʧʨʠʢʘʟ, ʚʦ ʢʦʿʘ ʚʦ ʧʦʚʝ˃ʝ ʛʨʘʬʠ ʩʝ ʘʥʘʣʠʟʠʨʘʘʪ:  

ü ʚʦ ʧʨʚʘʪʘ - ʆʜʨʝʜʙʠʪʝ ʥʘ ɽʋ,  

ü ʚʦ ʚʪʦʨʘʪʘ - ʧʦʩʪʦʝʯʢʠʦʪ ʥʘʮʠʦʥʘʣʝʥ ʟʘʢʦʥ,  

ü ʚʦ ʪʨʝʪʘʪʘ - ʮʝʣʦʩʥʘʪʘ ʩʦʛʣʘʩʥʦʩʪ (ʜʘ/ʥʝ) 

ü ʚʦ ʯʝʪʚʨʪʘʪʘ - ʜʦʢʦʣʢʫ ʥʝ ʝ, ʢʘʢʦ ˃ʝ ʩʝ ʥʘʧʨʘʚʠ ʪʨʘʥʩʧʦʟʠʮʠʿʘ? 

ü ʚʦ ʧʝʪʪʘʪʘ  - ʜʦʢʦʣʢʫ ʝ ʚʦ ʥʘʮʨʪ-ʚʝʨʟʠʿʘ, ʜʘ ʩʝ ʚʥʝʩʝ ʯʣʝʥ ʢʦʿ ʝ 

ʪʨʘʥʩʧʦʥʠʨʘʥ ʦʜ ɽʋ ʨʘʩʧʦʨʝʜʙʠʪʝ 

ü ʚʦ ʰʝʩʪʘʪʘ ï ʉʪʘʪʫʩ ʥʘ ʪʨʘʥʩʧʦʥʠʨʘˁʝ (5-0 ʩʧʦʨʝʜ ʬʘʟʘʪʘ ʚʦ ʢʦʿʘ 

ʝ ʧʨʘʚʝˁʝʪʦ ʥʘ ʟʘʢʦʥʦʪ) ʠ 

ü ʚʦ ʩʝʜʤʘʪʘ ï ʛʦʜʠʥʘ ʚʦ ʢʦʿʘ ʝ ʧʣʘʥʠʨʘʥʦ ʮʝʣʦʩʥʦʪʦ 

ʪʨʘʥʩʧʦʥʠʨʘˁʝ. 

 

ʆʜ ʠʟʣʦʞʝʥʦʪʦ ʚʦ ʪʘʙʝʣʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ ʚʦ ʮʝʣʦʩʪ ʿʘ ʠʤʘ ʟʘʚʨʰʝʥʦ ʩʚʦʿʘʪʘ ʟʘʜʘʯʘ ʠ ʿʘ ʠʤʘ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʦ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʨʝʧʦʨʘʢʠʪʝ ʥʘ 

ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʠ ɼʠʨʝʢʪʠʚʘʪʘ 2002/49/ɽʋ. 
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ʊʘʙʝʣʘ 20. Ăʉʣʝʜʝˁʝ ʥʘ ʧʨʦʤʝʥʘʪʘ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʚʦ ʦʜʥʦʩ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ, ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʊʘʙʝʣʘ ʟʘ ʫʩʦʛʣʘʩʝʥʦʩʪ, ʛʦʜʠʥʘ (2014) 

ɼʠʨʝʢʪʠʚʘ 2002/49/ EC ʥʘ ɽʚʨʦʧʩʢʠʦʪ ʧʘʨʣʘʤʝʥʪ ʠ ʉʦʚʝʪʦʪ ʦʜ 25 ʿʫʥʠ 2002  

ʇʦʚʨʟʘʥʦ ʩʦ ʩʣʝʜʝˁʝʪʦ ʠ ʩʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʈʝʛʫʣʘʪʠʚʘʪʘ (EC) 1137/2008  

Table 20. ñMonitoring transposition and implementation of the EU environmental acquisò, Republic of Macedonia Table of Concordance, 

Year 17 (2014) 

DIRECTIVE 2002/49/EC of the EUROPEAN PARLIAMENT and of the COUNCIL of 25 June 2002  

relating to the assessment and management of environmental noise, as amended by Regulation (EC) 1137/2008 

Country: Macedonia Date Table Completed:  19.05.2014 

Person(s) completing Table:  Tanja Paunovska, Ministry of Environment and Physical Planning, Phone:++389 76 455 416, e-mail: T.Paunovska@moepp.gov.mk 

Total no. of points if full transposition: 215(43 x 5) Total no. of points for current status of transposition:  215 

ʏʣʝʥ ʆʜʨʝʜʙʠ ʥʘ ɽʋ 

 
ʇʦʩʪʦʝʯʢʠ ʥʘʮʠʦʥʘʣʝʥ ʟʘʢʦʥ  

 

 
ʎʝʣʦʩ
ʥʦ ʚʦ 
ʩʦʛʣʘʩ
ʥʦʩʪ 
(ʜʘ/ʥʝ) 

 

ɼʦʢʦʣʢʫ ʥʝ ʝ, 
ʢʘʢʦ ˃ʝ ʩʝ 
ʥʘʧʨʘʚʠ 

ʪʨʘʥʩʧʦʟʠʮʠʿʘ? 
(L, GO, MO) 

 
ɼʦʢʦʣʢʫ ʝ ʚʦ ʥʘʮʨʪ 
ʚʝʨʟʠʿʘ, ʚʥʝʩʠ ʯʣʝʥ 

ʢʦʿ ʩʝ ʢʦʿ ʝ 
ʪʨʘʥʩʧʦʥʠʨʘʥ ʦʜ 
ɽʋ ʨʘʩʧʦʨʝʜʙʠʪʝ. 

 

ʉʪʘʪʫʩ ʥʘ 
ʪʨʘʥʩʧʦʥʠʨ
ʘˁʝ (5-0 
ʩʧʦʨʝʜ 
ʬʘʟʘʪʘ ʚʦ 
ʢʦʿʘ ʝ 

ʧʨʘʚʝˁʝʪʦ 
ʥʘ ʟʘʢʥʦʪ)  

 
ɻʦʜʠʥʘ ʚʦ ʢʦʿʘ ʝ 
ʧʣʘʥʠʨʘʥʦ 
ʮʝʣʦʩʥʦ 

ʪʨʘʥʩʧʦʥʠʨʘˁʝ 

ʏʣ. 1 [ʮʝʣʠ] ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

     

ʏʣ. 2.1 ʆʧʩʝʛ: 
ɼʠʨʝʢʪʠʚʘʪʘ ˃ʝ ʩʝ ʧʨʠʤʝʥʫʚʘ ʟʘ 
ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 
ʥʘ ʢʦʿʘ ʩʝ ʠʟʣʦʞʝʥʠ ʣʫʺʝʪʦ, 
ʦʩʦʙʝʥʦ ʚʦ ʨʘʟʚʦʿʥʠʪʝ ʟʦʥʠ, ʚʦ 
ʿʘʚʥʠʪʝ ʧʘʨʢʦʚʠ ʠʣʠ ʜʨʫʛʠ ʪʠʚʢʠ 
ʤʝʩʪʘ ʚʦ ʘʥʛʣʦʤʝʨʘʪʠ, ʚʦ ʪʠʚʢʠ 
ʩʨʝʜʠʥʠ ʥʘ ʦʪʚʦʨʝʥʦ, ʙʣʠʟʫ 
ʫʯʠʣʠʰʪʘ, ʙʦʣʥʠʮʠ ʠ ʜʨʫʛʠ 
ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʙʫʯʘʚʘ ʛʨʘʜʙʠ ʠ 
ʩʨʝʜʠʥʠ.                 

ɿʘʢʦʥ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘʪʘ  
ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣʫʞʙʝʥ 
ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 79/07, 124/10, 
47/11 and 163/13) (ɿɿɹɾʉ) 

ʏʣʝʥ 3, ʩʪʘʚ 1, ʪʦʯʢʘ 1  

ɼʘ 

 

  

5 
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ʏʣ. 2.2 ɼʠʨʝʢʪʠʚʘʪʘ ʥʝʤʘ ʜʘ ʩʝ 
ʧʨʠʤʝʥʫʚʘ ʚʨʟ ʙʫʯʘʚʘʪʘ ʢʦʿʘ ʝ 
ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʣʠʮʝʪʦ ʢʦʝ ʝ 
ʠʟʣʦʞʝʥʦ ʥʘ ʥʝʘ, ʙʫʯʘʚʘʪʘ ʦʜ 
ʜʦʤʘʰʥʠʪʝ ʘʢʪʠʚʥʦʩʪ, ʙʫʯʘʚʘ 
ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʩʦʩʝʜʠʪʝ, 
ʙʫʯʘʚʘʪʘ ʥʘ ʨʘʙʦʪʥʠʪʝ ʤʝʩʪʘ ʠʣʠ 
ʚʦ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʧʨʝʚʦʟ ʠʣʠ 
ʙʫʯʘʚʘʪʘ ʨʝʟʫʣʪʘʪ ʥʘ ʚʦʝʥʠʪʝ 
ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʦʝʥʠʪʝ ʟʦʥʠ. 
 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

   

0 

 

ʏʣ. 3 ɼʝʬʠʥʠʮʠʠ: 
(a) "ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ 
ʩʨʝʜʠʥʘ" 

ɿɿɹɾʉ 

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (4)  
ɼʘ 

 
  5 

 

 
(b) "ʰʪʝʪʥʠ ʝʬʝʢʪʠ" 

ɿɿɹɾʉ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (56)  

ɼʘ 

 
  5 

 

 
(c) "ʚʦʟʥʝʤʠʨʫʚʘˁʝ" 

ɿɿɹɾʉ  

 ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (6)  
ɼʘ   5 

 

 
(d) "ʠʥʜʠʢʘʪʦʨ ʟʘ ʙʫʯʘʚʘ" 

ɿɿɹɾʉ  

 ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (19)  
ɼʘ   5 

 

 
(e) "ʦʮʝʥʫʚʘˁʝ" 

ɿɿɹɾʉ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (39)  
ɼʘ   5 

 

 
(f) "Lʜʝʥ" (ʠʥʜʠʢʘʪʦʨ ʟʘ 

ʙʫʯʘʚʘʪʘ ʜʝʥ- ʚʝʯʝʨ-ʥʦ˃) 

ɿɿɹɾʉ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (27)  ɼʘ   5 

 



96 

 

 

       

 

 

 (g) "Lʜʝʥ" (ʠʥʜʠʢʘʪʦʨ ʟʘ 
ʜʥʝʚʥʘʪʘ ʙʫʯʘʚʘ) 

ɿɿɹɾʉ  

 ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (28)   
ɼʘ   5 

 

 (h) "Lʚʝʯʝʨ" (ʠʥʜʠʢʘʪʦʨ ʟʘ 
ʚʝʯʝʨʥʘʪʘ ʙʫʯʘʚʘ) 

ɿɿɹ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (29) 
ɼʘ   5 

 

 (i) "Lʥʦ˃" (ʠʥʜʠʢʘʪʦʨ ʟʘ ʥʦ˃ʥʘʪʘ 
ʙʫʯʘʚʘ) 

ɿɿɹɾʉ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (30)  
ɼʘ   5 

 

 
(j) "dose-effect relation" 

ɿɿɹɾʉ    

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (40)  
ɼʘ   5 

 

 
(k) "ʘʛʣʦʤʝʨʘʮʠʿʘ" 

ɿɿɹɾʉ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (1) 
ɼʘ   5 

 

 (l) "ʪʠʚʢʠ ʜʝʣʦʚʠ ʚʦ 
ʘʛʣʦʤʝʨʘʮʠʿʘʪʘ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (52) 
ɼʘ   5 

 

 (m) "ʪʠʚʢʠ ʜʝʣʦʚʠ ʚʦ ʦʪʚʦʨʝʥ 
ʧʨʦʩʪʦʨ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (53) 
ɼʘ   5 

 

 
(n) "ʧʦʛʦʣʝʤʠ ʧʘʪʠʰʪʘ" 

ɿɿɹ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (8) 
ɼʘ   5 

 

 
(o) "ʧʦʛʦʣʝʤʘ ʞʝʣʝʟʥʠʮʘ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (9) 
ɼʘ   5 

 

 
(p) "ʧʦʛʦʣʝʤ ʘʝʨʦʜʨʦʤ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (10) 
ɼʘ   5 

 

 
(q) "ʤʘʧʠʨʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (37) 
ɼʘ   5 

 

 (r) "ʩʪʨʘʪʝʛʠʩʢʘ ʤʘʧʘ ʥʘ 
ʙʫʯʘʚʘʪʘ" 

ɿɿɹɾʉ  

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (48) 
ɼʘ   5 

 

 
(s) "ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ"  

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (11) 
ɼʘ   5 

 

 
(t) "ʘʢʮʠʩʢʠ ʧʣʘʥʦʚʠ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (3) 
ɼʘ   5 

 

 
(u) "ʘʢʫʩʪʠʯʥʦ ʧʣʘʥʠʨʘˁʝ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (2) 
ɼʘ   5 

 

 
(v) "ʿʘʚʥʦʩʪʘ" 

ɿɿɹɾʉ   

ʏʣ. 7 ʩʪʘʚ (1), ʪʦʯʢʘ (24) 
ɼʘ   5 

 



97 

 

 

       

 

 

ʏʣ. 4.1 

 

MSs ʪʨʝʙʘ ʜʘ ʦʧʨʝʜʝʣʠ 
ʩʦʦʜʚʝʪʥʠ ʥʠʚʦʘ ʥʘ Cɸs ʠ ʪʝʣʘ 
ʢʦʠ ʩʝ ʦʜʛʦʚʦʨʥʠ ʟʘ 
ʠʤʧʣʝʤʝʥʪʠʨʘˁʝ ʥʘ ʦʚʘʘ 
ɼʠʨʝʢʪʠʚʘ, ʢʘʢʦ ʠ ʦʨʛʘʥʠ 
ʦʜʛʦʚʦʨʥʠ ʟʘ: 
ɸ) ʧʨʘʚʝˁʝ ʠ ʢʘʜʝ ʝ ʩʦʦʜʚʝʪʥʦ 
ʦʜʦʙʨʫʚʘˁʝ ʥʘ ʤʘʧʠʪʝ ʟʘ ʙʫʯʘʚʘ 
ʠ ʘʢʮʠʩʢʠ ʧʣʘʥʦʚʠ ʟʘ 
ʘʛʣʦʤʝʨʘʮʠʠʪʝ, ʧʦʛʦʣʝʤʠʪʝ 
ʧʘʪʠʰʪʘ, ʞʝʣʝʟʥʠʮʠ ʠ ʘʝʨʦʜʨʦʤʠ; 
ɹ) ʩʦʙʠʨʘˁʝ ʥʘ ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ ʠ 
ʘʢʮʠʩʢʠ ʧʣʘʥʦʚʠ. 
 

ɿɿɹɾʉ   

ʏʣ. 15 ʩʪʘʚ (2) ʠ 

ʏʣ. 17 ʩʪʘʚ (2) 

 

 
ɼʘ 

 
  5 

 

ʏʣ. 4.2 MSs ʪʨʝʙʘ ʜʘ ʛʠ ʥʘʧʨʘʚʠ 
ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʜ ʯʣ. 4.1 
ʜʦʩʪʘʧʥʠ ʟʘ ʿʘʚʥʦʩʪʘ ʥʝ ʧʦʜʦʮʥʘ 
ʦʜ 18 ʿʫʣʠ 2005.  

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

    0 

 

ʏʣ. 5.1 MSs ʪʨʝʙʘ ɸʥʝʢʩ I - ʠʥʜʠʢʘʪʦʨʠ ʟʘ 
ʟʚʫʢ Lʜʝʥ ʠ Lʥʦ˃, ʜʘ ʛʦ  ʧʦʜʛʦʪʚʠ 
ʟʘ ʨʝʚʠʟʠʿʘ ʩʪʨʘʪʝʛʠʩʢʦʪʦ 
ʤʘʧʠʨʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ 
ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʯʣ. 7. 

ʉ̄  ʜʦ ʫʧʦʪʨʝʙʘʪʘ ʥʘ 

ʚʦʦʙʠʯʘʝʥʠʪʝ ʤʝʪʦʜʠ ʟʘ 
ʦʮʝʥʫʚʘˁʝ ʠ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ 
Lʜʝʥ ʠ Lʥʦ˃, ʧʦʩʪʦʝʯʢʠʪʝ 
ʥʘʮʠʦʥʘʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʟʚʫʢ ʠ 
ʧʦʚʨʟʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʤʦʞʝ ʜʘ ʩʝ 
ʢʦʨʠʩʪʘʪ ʦʜ MSs ʟʘ ʦʚʘʘ ʮʝʣ ʠ 
ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʨʝʤʝʩʪʝʥʠ ʚʦ ʯʣ. 
5.1. ʆʚʠʝ ʧʦʜʘʪʦʮʠ ʥʝ ʪʨʝʙʘ ʜʘ 
ʙʠʜʘʪ ʧʦʩʪʘʨʠ ʦʜ 3 ʛʦʜʠʥʠ. 

ɿɿɹɾʉ  

ʏʣ. 10 ʩʪʘʚ (1) 

ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʤʝʥʘʪʘ ʥʘ 
ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, 
ʜʦʧʦʣʥʠʪʝʣʥʠʪʝ  ʠʥʜʠʢʘʪʦʨʠ ʟʘ 
ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ ʤʝʨʝˁʝ ʥʘ 
ʙʫʯʘʚʘʪʘ ʠ ʩʦ ʤʝʪʦʜʠʪʝ ʟʘ 
ʦʮʝʥʫʚʘˁʝ ʥʘ ʠʥʠʜʢʘʪʦʨʠʪʝ ʟʘ 
ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 
(ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 107/08) 
(ʇʀ) (RI)    

ɼʘ 

 
 

. 

 

 

5 

 

ʏʣ. 5.2 
MSs ʤʦʞʝ ʜʘ ʢʦʨʠʩʪʠ 
ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʟʚʫʢ 
ʟʘ ʧʦʩʝʙʥʠ ʩʣʫʯʘʝʚʠ ʢʘʢʦ ʦʥʠʝ 
ʢʦʠ ʩʝ ʥʘʙʨʦʝʥʠ ʚʦ ɸʥʝʢʩ I.3. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

- ʜʠʩʢʨʝʮʠʦʥʠ ʦʜʨʝʜʙʠ 

ʆʙʝʟʙʝʜʝʪʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 
ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 
ʥʦ ʥʝ ʦʮʝʥʫʚʘʿʪʝ. 

   

0 

 

ʏʣ. 5.3 ɿʘ ʘʢʫʩʪʠʯʥʦ ʧʣʘʥʠʨʘˁʝ ʠ 
ʟʦʥʠʨʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ, MSs ʤʦʞʝ 
ʜʘ ʢʦʨʠʩʪʠ ʜʨʫʛʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

- ʜʠʩʢʨʝʮʠʦʥʠ ʦʜʨʝʜʙʠ 

   
0 
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ʙʫʯʘʚʘ ʦʜ Lʜʝʥ ʠ Lʥʦ˃. ʆʙʝʟʙʝʜʝʪʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 
ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 
ʥʦ ʥʝ ʦʮʝʥʫʚʘʿʪʝ. 

ʏʣ 5.4 ʅʝ ʧʦʜʦʮʥʘ ʦʜ 18 ʿʫʣʠ 2005 
ʛʦʜʠʥʘ, MSs ʪʨʝʙʘ ʜʘ ʜʦʩʪʘʚʠ 
ʠʥʬʦʨʤʘʮʠʠ ʜʦ ɽʋ ʂʦʤʠʩʠʿʘʪʘ ʟʘ 
ʩʠʪʝ ʨʝʣʝʚʘʥʪʥʠ ʛʨʘʥʠʯʥʠ 
ʚʨʝʜʥʦʩʪʠ (ɻɺ) ʚʦ ʩʠʣʘ ʟʘ 
ʪʝʨʠʪʦʨʠʿʘʪʘ ʠʣʠ ʢʦʠ ʩʝ ʚʦ 
ʧʦʜʛʦʪʦʚʢʘ, ʟʘ Lʜʝʥ ʠ Lʥʦ˃ ʠ ʢʘʜʝ 
ʰʪʦ ʝ ʩʦʦʜʚʝʪʥʦ ʟʘ Lʜʝʥ ʠ 
Lʚʝʯʝʨ, ʟʘ ʧʘʪʥʘʪʘ ʙʫʯʘʚʘ, ʟʘ 
ʞʝʣʝʟʥʠʯʢʘ ʙʫʯʘʚʘ, ʚʦʟʜʫʰʥʘ 
ʙʫʯʘʚʘ ʦʢʦʣʫ ʘʝʨʦʜʨʦʤʠʪʝ ʠ 
ʙʫʯʘʚʘ ʦʜ ʘʢʪʠʚʥʦʩʪʠʪʝ ʚʦ 
ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʟʦʥʠ, ʟʘʝʜʥʦ ʩʦ 
ʦʙʿʘʩʥʫʚʘˁʘ ʟʘ 
ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʛʨʘʥʠʯʥʠʪʝ 
ʚʨʝʜʥʦʩʪʠ. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 
   0 

 

ʏʣ. 6.1 ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ Lʜʝʥ ʠ Lʥʦ˃ 
ʪʨʝʙʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʘʪ ʩʦ 
ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ 
ʦʮʝʥʫʚʘˁʝ ʦʜ ɸʥʝʢʩ II. 

ɿɿɹɾʉ  

ʏʣʝʥ 10 

ʇʀ 

ɼʘ 

 
  5 

 

ʏʣ. 
6.215 

ʂʦʤʠʩʠʿʘʪʘ ʪʨʝʙʘ ʧʨʝʢʫ ʨʝʚʠʟʠʿʘ 
ʥʘ ɸʥʝʢʩ II ʜʘ ʦʧʨʝʜʝʣʠ ʦʧʰʪʠ 
ʤʝʪʦʜʠ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ Lʜʝʥ 
ʠ Lʥʦ˃. ʊʠʝ ʤʝʨʢʠ, ʜʠʟʘʿʥʠʨʘʥʠ ʜʘ 
ʛʠ ʧʨʦʤʝʥʘʪ ʥʝʦʩʥʦʚʥʠʪʝ 
ʝʣʝʤʝʥʪʠ ʥʘ ʦʚʘʘ ʜʠʨʝʢʪʠʚʘ, 
ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʜʦʥʝʩʝʥʠ 
ʩʦʛʣʘʩʥʦ ʩʦ ʨʝʛʫʣʘʪʦʨʥʘʪʘ 
ʧʨʦʮʝʜʫʨʘ ʧʦʩʦʯʝʥʘ ʚʦ ʏʣʝʥ 13 
(3).  

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

     

 ɼʦʜʝʢʘ ʜʘ ʩʝ ʜʦʥʝʩʘʪ ʦʚʠʝ 
ʤʝʪʦʜʠ, ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʤʦʞʝ ʜʘ 
ʢʦʨʠʩʪʘʪ ʤʝʪʦʜʠ ʟʘ ʦʮʝʥʫʚʘˁʝ ʚʦ 
ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɸʥʝʢʩ II ʠ ʦʩʥʦʚʘʥʠ 
ʥʘ ʤʝʪʦʜʠʪʝ ʧʦʩʦʯʝʥʠ ʚʦ 
ʩʦʧʩʪʚʝʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ. ɺʦ 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 
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ʪʘʢʚʠ ʩʣʫʯʘʝʚʠ, ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ 
ʤʦʨʘ ʜʘ ʧʦʢʘʞʘʪ ʜʝʢʘ ʪʠʝ ʤʝʪʦʜʠ 
ʜʘʚʘʘʪ ʝʢʚʠʚʘʣʝʥʪʥʠ ʨʝʟʫʣʪʘʪʠ 
ʥʘ ʨʝʟʫʣʘʪʠʪʝ ʜʦʙʠʝʥʠ ʩʦ 
ʤʝʪʦʜʠʪʝ ʥʘʙʨʦʝʥʠ ʚʦ ʩʪʘʚ 2 (2) 
ʦʜ ɸʥʝʢʩ II. 

ʏʣ. 6.3 ʐʪʝʪʥʠʪʝ ʝʬʝʢʪʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ 
ʦʮʝʥʫʚʘʥʠ ʩʦ ʩʨʝʜʩʪʚʘʪʘ ʦʜ 
ɸʥʝʢʩ III dose-effect relations. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

     

ʏʣ. 7.1 MSs ʪʨʝʙʘ ʥʘʿʜʦʮʥʘ ʜʦ 30 ʿʫʥʠ 
2007 ʛ. ʜʘ ʦʙʝʟʙʝʜʠ ʩʪʨʘʪʝʛʠʩʢʠ 
ʤʘʧʠ ʟʘ ʙʫʯʘʚʘʪʘ ʢʦʠ ˃ʝ ʿʘ 
ʧʦʢʘʞʫʚʘʘʪ ʩʠʪʫʘʮʠʿʘʪʘ ʟʘ 
ʧʨʝʪʭʦʜʥʘʪʘ ʢʘʣʝʥʜʘʨʩʢʘ ʛʦʜʠʥʘ 
ʠ ʢʘʜʝ ʝ ʨʝʣʝʚʘʥʪʥʦ ʜʘ ʙʠʜʘʪ 
ʦʜʦʙʨʝʥʠ ʦʜ Cas, ʟʘ ʩʠʪʝ 
ʘʛʣʦʤʝʨʘʪʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 250 000 
ʞʠʪʝʣʠ ʠ ʟʘ ʩʠʪʝ ʧʦʛʦʣʝʤʠ 
ʧʘʪʠʰʪʘ ʢʦʠ ʠʤʘʘʪ ʧʦʚʝ˃ʝ ʦʜ 6 
ʤʠʣʠʦʥʠ ʚʦʟʠʣʘ ʢʦʠ ʧʦʤʠʥʫʚʘʘʪ 
ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ ʠ ʧʦʛʦʣʝʤʠ 
ʘʝʨʦʜʨʦʤʠ ʥʘ ʥʠʚʥʠʪʝ ʪʝʨʠʪʦʨʠʠ. 

ɿɿɹɾʉ  

 ʏʣ. 15 ʩʪʘʚ (1 ʠ 9),  

ʏʣ. 61 ʩʪʘʚ (2) 

 

ɼʘ 

 
  5 

 

 ʅʝ ʧʦʜʦʮʥʘ ʦʜ 30 ʿʫʥʠ 2005, ʘ 
ʧʦʪʦʘ ʥʘ ʩʝʢʦʠ 5 ʛʦʜʠʥʠ, MSs 
ʪʨʝʙʘ ʜʘ ʿʘ ʠʥʬʦʨʤʠʨʘ ɽʋ 
ʂʦʤʠʩʠʿʘʪʘ ʟʘ ʩʠʪʝ ʧʦʛʦʣʝʤʠ 
ʧʘʪʠʰʪʘ ʢʦʠ ʠʤʘʘʪ ʧʦʚʝ˃ʝ ʦʜ 6 
ʤʠʣʠʦʥʠ ʚʦʟʠʣʘ ʢʦʠ ʧʦʤʠʥʫʚʘʘʪ 
ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ, ʧʦʛʦʣʝʤʠ 
ʞʝʣʝʟʥʠʮʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 60 000 
ʚʦʟʦʚʠ ʢʦʠ ʧʦʤʠʥʫʚʘʘʪ ʥʘ 
ʛʦʜʠʰʥʦ ʥʠʚʦ, ʧʦʛʦʣʝʤʠ 
ʘʝʨʦʜʨʦʤʠ ʠ ʘʛʦʣʤʝʨʘʮʠʠ ʩʦ 
ʧʦʚʝ˃ʝ ʦʜ 250 000 ʞʠʪʝʣʠ ʚʦ ʪʠʝ 
ʦʙʣʘʩʪʠ. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

- ʜʠʩʢʨʝʮʠʦʥʠ ʦʜʨʝʜʙʠ 

ʆʙʝʟʙʝʜʝʪʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 
ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 
ʥʦ ʥʝ ʦʮʝʥʫʚʘʿʪʝ. 

ʅʝʤʘ ʛʦʣʝʤʠ ʧʘʪʠʰʪʘ, 
ʞʝʣʝʟʥʠʮʠ ʠ ʘʝʨʦʜʨʦʤʠ ʚʦ 
ʄʘʢʝʜʦʥʠʿʘ ʢʦʠ ʛʦ ʠʩʧʦʣʥʫʚʘʘʪ 
ʦʚʦʿ ʫʩʣʦʚ. ʇʦʩʪʦʠ ʩʘʤʦ ʝʜʝʥ 
ʘʛʣʦʤʝʨʘʪ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 250.000 
ʞʠʪʝʣʠ (ʉʢʦʧʿʝ).  

    

 

ʏʣ. 7.2 MSs ʪʨʝʙʘ ʜʘ ʛʠ ʜʦʥʝʩʝ 
ʧʦʪʨʝʙʥʠʪʝ ʤʝʨʢʠ ʟʘ ʜʘ ʦʙʝʟʙʝʜʠ 
ʜʝʢʘ ʥʝ ʧʦʜʦʮʥʘ ʦʜ 30 ʿʫʥʠ 2005ʛ. 
ʠ ʚʦ ʩʣʝʜʥʠʪʝ 5 ʛʦʜʠʥʠ, ʟʘ ʜʘ ʩʝ 
ʥʘʧʨʘʚʠ ʩʪʨʘʪʝʛʠʩʢʘʪʘ ʤʘʧʘ ʟʘ 
ʙʫʯʘʚʘ ʢʦʿʘ ʿʘ ʧʦʢʘʞʫʚʘ 
ʩʠʪʫʘʮʠʿʘʪʘ ʟʘ ʧʨʝʪʭʦʜʥʘʪʘ 

ɿɿɹɾʉ  

 ʏʣ. 15 ʩʪʘʚ (1) ʠ ʩʪʘʚ ( 9),  

ʏʣ. 61 ʩʪʘʚ (2) 

 

ɼʘ 

 

 

  5 
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ʢʘʣʝʥʜʘʨʩʢʘ ʛʦʜʠʥʘ ʠ ʢʘʜʝ ʰʪʦ ʝ 
ʨʝʣʝʚʘʥʪʥʦ ʦʜʦʙʨʝʥʦ ʦʜ Cas ʟʘ 
ʩʠʪʝ ʘʛʣʦʤʝʨʘʪʠ ʠ ʟʘ ʩʠʪʝ 
ʧʦʛʦʣʝʤʠ ʧʘʪʠʰʪʘ ʠ ʞʝʣʝʟʥʠʮʠ 
ʥʘ ʪʘʘ ʪʝʨʠʪʦʨʠʿʘ. 

 ʅʝ ʧʦʜʦʮʥʘ ʦʜ 31 ʜʝʢʝʤʚʨʠ 2008, 
MSs ʪʨʝʙʘ ʜʘ ʿʘ ʠʥʬʦʨʤʠʨʘ ɽʋ 
ʂʦʤʠʩʠʿʘʪʘ ʟʘ ʩʠʪʝ ʘʛʣʦʤʝʨʘʮʠʠ ʠ 
ʧʦʛʦʣʝʤʠ ʧʘʪʠʰʪʘ ʠ ʞʝʣʝʟʥʠʮʠ 
ʚʦ ʥʠʚ. 
 

ʆʙʝʟʙʝʜʝʪʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 
ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 
ʥʦ ʥʝ ʦʮʝʥʫʚʘʿʪʝ. 

     

ʏʣ. 7.3 

ʉʪʨʘʪʝʛʠʩʢʠʪʝ ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ 
ʪʨʝʙʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʘʪ 
ʤʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʦʜ ɸʥʝʢʩ IV. 

ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʩʝʙʥʘʪʘ 
ʩʦʜʨʞʠʥʘ ʥʘ ɸʢʮʠʩʢʠ ʧʣʘʥ ʟʘ 
ʉʪʨʘʪʝʛʠʩʢʠʪʝ ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ, 
ʥʘʯʠʥʦʪ ʥʘ ʠʩʮʨʪʫʚʘˁʝ ʠ 
ʥʘʯʠʥʦʪ ʥʘ ʩʦʙʠʨʘˁʝ ʥʘ 
ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʩʦʟʜʘʚʘˁʝ ʥʘ 
ɸʢʮʠʩʢʠ ʧʣʘʥ ʟʘ ʉʪʨʘʪʝʛʠʩʢʠʪʝ 
ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ ʠ ʥʘʯʠʥʦʪ ʥʘ 
ʥʠʚʥʦ ʠʟʛʦʪʚʫʚʘˁʝ, ʯʫʚʘˁʝ ʠ 
ʟʘʯʫʚʫʚʘˁʝ  (Official Gazette of 
RM no.133/10) (RSNMAP) 

ɼʘ 

 
  5 

 

ʏʣ. 7.4 

ʉʦʩʝʜʩʢʠʪʝ MSs ʪʨʝʙʘ ʜʘ 
ʩʦʨʘʙʦʪʫʚʘʘʪ ʟʘ ʩʪʨʘʪʝʛʠʩʢʦ 
ʤʘʧʠʨʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ 
ʙʣʠʟʠʥʘ ʥʘ ʛʨʘʥʠʮʠʪʝ.  
borders. 

ʆʙʝʟʙʝʜʝʪʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 
ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 
ʥʦ ʥʝ ʦʮʝʥʫʚʘʿʪʝ. 

ʇʨʘʚʠʣʥʠʢ ʟʘ ʩʦʨʘʙʦʪʢʘ ʥʘ 
ʥʘʜʣʝʞʥʠʪʝ ʪʝʣʘ ʟʘ ʠʟʨʘʙʦʪʢʘ 
ʥʘ ʩʪʨʘʪʝʛʠʩʢʠ ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ ʠ 
ʘʢʮʠʩʢʠ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ ʩʦ 
ʦʨʛʘʥʠʪʝ ʢʦʠ ʩʝ ʦʜʛʦʚʦʨʥʠ ʟʘ 
ʧʨʘʚʝˁʝ ʥʘ ʩʪʨʘʪʝʛʠʩʢʠʪʝ ʤʘʧʠ 
ʟʘ ʙʫʯʘʚʘ ʠ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ 
ʘʢʮʠʩʢʠ ʧʣʘʥʦʚʠ ʟʘ ʙʫʯʘʚʘ ʦʜ 
ʩʦʩʝʜʥʠʪʝ ʟʝʤʿʠ  

 (Official Gazette of RM no. 
163/10) (RCNC) 

   0 

 

ʏʣ. 7.5 ʉʪʨʘʪʝʛʠʩʢʠʪʝ ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ 
ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʨʝʛʣʝʜʘʥʠ ʠ 
ʧʨʦʤʝʥʝʪʠ ʜʦʢʦʣʢʫ ʝ ʧʦʪʨʝʙʥʦ, 
ʥʘʿʤʘʣʢʫ ʥʘ ʩʝʢʦʠ 5 ʛʦʜʠʥʠ ʧʦ 
ʥʠʚʥʦʪʦ ʠʟʨʘʙʦʪʫʚʘˁʝ.  

ɿɿɹɾʉ  

 ʏʣ. 15 ʩʪʘʚ (8)  ɼʘ 

 
  5 
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ʏʣ . 8.1 MSs ʪʨʝʙʘ ʥʝ ʧʦʜʦʮʥʘ ʦʜ 18 ʿʫʣʠ 
2008 ʛʦʜ. ʜʘ ʦʙʝʟʙʝʜʠ ʜʝʢʘ  Cas 
ʛʠ ʠʤʘ ʠʟʨʘʙʦʪʝʥʦ ʘʢʮʠʩʢʠʪʝ 
ʧʣʘʥʦʚʠ, ʩʦʟʜʘʜʝʥʠ ʜʘ ʩʝ ʩʧʨʘʚʘʪ 
ʩʦ ʧʨʦʙʣʝʤʠʪʝ ʠ ʝʬʝʢʪʠʪʝ ʦʜ 
ʙʫʯʘʚʘʪʘ, ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʥʠʚʥʠʪʝ 
ʪʝʨʠʪʦʨʠʠ, ʢʘʢʦ ʠ ʩʦ 
ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ 
ʜʦʢʦʣʢʫ ʝ ʧʦʪʨʝʙʥʦ ʟʘ: 
(ʘ) ʤʝʩʪʘʪʘ ʢʦʠ ʩʝ ʙʣʠʟʫ ʜʦ 
ʧʦʛʦʣʝʤʠ ʧʘʪʠʰʪʘ ʠ ʢʦʠ ʠʤʘʘʪ 
ʧʦʚʝ˃ʝ ʦʜ 6 ʤʠʣʠʦʥʠ ʚʦʟʠʣʘ ʢʦʠ 
ʧʦʤʠʥʫʚʘʘʪ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ, 
ʧʦʛʦʣʝʤʠ ʞʝʣʝʟʥʠʮʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 
60 000 ʚʦʟʦʚʠ ʢʦʠ ʧʦʤʠʥʫʚʘʘʪ 
ʛʦʜʠʰʥʦ ʠ ʧʦʛʦʣʝʤʠ ʘʝʨʦʜʨʦʤʠ; 

ɿɿɹɾʉ  

 ʏʣ. 15 ʩʪʘʚ  (1)  

ʏʣ. 17 ʩʪʘʚ  (1) 

ʋʨʝʜʙʘ ʢʦʿʘ ʛʠ ʫʪʚʨʜʫʚʘ 
ʘʛʣʦʤʝʨʘʮʠʠʪʝ, ʧʦʛʦʣʝʤʠʪʝ 
ʧʘʪʠʰʪʘ, ʞʝʣʝʟʥʠʮʠ ʠ 
ʘʝʨʦʜʨʦʤʠ ʟʘ ʢʦʠ ʩʪʨʘʪʝʛʠʩʢʠʪʝ 
ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ 
ʥʘʧʨʘʚʝʥʠ.  (Official Gazette of 
RM no.15/11) (OAMRRA) 

ɼʘ  
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 (ʙ) ɸʛʣʦʤʝʨʘʮʠʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 250 
000 ʞʠʪʝʣʠ. ɺʘʢʚʠʪʝ ʧʣʘʥʦʚʠ 
ʪʨʝʙʘ ʜʘ ʠʤʘʘʪ ʟʘ ʮʝʣ ʜʘ ʛʠ 
ʟʘʰʪʠʪʘʪ ʪʠʚʢʠʪʝ ʩʨʝʜʠʥʠ ʦʜ 
ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ.  

ɿɿɹɾʉ  

 ʏʣ. 15 ʩʪʘʚ  (1)  

ʏʣ. 17 ʩʪʘʚ  (1) 

OAMRRA  

ɼʘ   5 

 

 ʄʝʨʢʠʪʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʣʘʥʦʚʠʪʝ 
ʩʝ ʚʦ ʥʘʜʣʝʞʥʦʩʪ ʥʘ Cas, ʥʦ 
ʪʨʝʙʘ ʜʘ ʦʜʛʦʚʦʨʘʪ ʥʘ 
ʧʨʠʦʨʠʪʝʪʠʪʝ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ 
ʠʜʝʥʪʠʬʠʮʠʨʘʘʪ ʩʦ 
ʥʘʜʤʠʥʫʚʘˁʝʪʦ ʥʘ ʥʝʢʦʿʘ 
ʨʝʣʝʚʘʥʪʥʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ 
ʠʣʠ ʜʨʫʛ ʢʨʠʪʝʨʠʫʤ ʠʟʙʨʘʥ ʦʜ 
MSs ʠ ʜʘ ʛʠ ʧʨʠʣʦʞʠ ʥʘ 
ʥʘʿʚʘʞʥʠʪʝ ʤʝʩʪʘ ʫʪʚʨʜʝʥʠ 
ʩʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʩʢʦʪʦ ʤʘʧʠʨʘˁʝ 
ʥʘ ʙʫʯʘʚʘʪʘ. 

ɿɿɹɾʉ  

 ʏʣ. 17 ʩʪʘʚ  (4) ʠ ʩʪʘʚ (6) 

 

ɼʘ   5 

 

ʏʣ. 8.2 MSs ʪʨʝʙʘ ʥʝ ʧʦʜʦʮʥʘ ʦʜ 18 ʿʫʣʠ 
2013 ʛʦʜʠʥʘ ʜʘ ʦʙʝʟʙʝʜʠ ʜʝʢʘ 
Cas ʛʠ ʠʤʘ ʥʘʧʨʘʚʝʥʠ ʘʢʮʠʩʢʠʪʝ 
ʧʣʘʥʦʚʠ ʢʦʠ ʧʦʩʦʯʫʚʘʘʪ ʥʘ 
ʧʨʠʦʨʠʪʝʪʠʪʝ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ 
ʠʜʝʥʪʠʬʠʮʠʨʘʘʪ ʩʦ 
ʥʘʜʤʠʥʫʚʘˁʝʪʦ ʥʘ ʨʝʣʝʚʘʥʪʥʠʪʝ 
ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʠʣʠ ʜʨʫʛ 
ʢʨʠʪʝʨʠʫʤ ʠʟʙʨʘʥ ʦʜ MSs ʟʘ 

ɿɿɹɾʉ  

 ʏʣ. 15 ʩʪʘʚ  (1)  

ʏʣ. 17 ʩʪʘʚ  (4) ʠ ʩʪʘʚ (6) 

ɼʘ   5 

 



102 

 

 

       

 

 

ʘʛʣʦʤʝʨʘʮʠʠʪʝ ʠ ʟʘ ʧʦʛʦʣʝʤʠʪʝ 
ʧʘʪʠʰʪʘ, ʢʘʢʦ ʠ ʟʘ ʧʦʛʦʣʝʤʠʪʝ 
ʞʝʣʝʟʥʠʮʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʥʠʚʥʠʪʝ 
ʪʝʨʠʪʦʨʠʠ. 

ʏʣ. 8.3 MSs ʪʨʝʙʘ ʜʘ ʿʘ ʠʥʬʦʨʤʠʨʘ ɽʋ 
ʂʦʤʠʩʠʿʘʪʘ ʟʘ ʯʣ. 8.1 ʠ ʜʚʘ ʜʨʫʛʠ 
ʢʨʠʪʝʨʠʫʤʘ. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

     

ʏʣ . 8.4 ɸʢʮʠʩʢʠʪʝ ʧʣʘʥʦʚʠ ʪʨʝʙʘ ʜʘ 
ʦʜʛʦʚʘʨʘʘʪ ʥʘ ʤʠʥʠʤʫʤ 
ʢʨʠʪʝʨʠʫʤʠʪʝ ʦʜ ɸʥʝʢʩ V. 

RSNMAP ɼʘ   5 
 

ʏʣ  8.5 ɸʢʮʠʩʢʠʪʝ ʧʣʘʥʦʚʠ ʪʨʝʙʘ ʜʘ ʩʝ 
ʧʨʝʛʣʝʜʘʘʪ ʠ ʧʦʧʨʘʚʘʪ ʧʦ 
ʧʦʪʨʝʙʘ, ʢʦʛʘ ˃ʝ ʥʘʩʪʘʧʠ ʥʝʢʦʿ 
ʧʦʛʦʣʝʤ ʥʘʩʪʘʥ ʢʦʿ ʿʘ ʟʘʩʝʛʘ 
ʧʦʩʪʦʝʯʢʘʪʘ ʩʠʪʫʘʮʠʿʘ ʩʦ 
ʙʫʯʘʚʘʪʘ ʠ ʪʦʘ ʜʘ ʩʝ ʧʨʘʚʠ 
ʥʘʿʤʘʣʢʫ ʥʘ ʩʝʢʦʠ 5 ʛʦʜʠʥʠ ʧʦ 
ʥʠʚʥʦʪʦ ʦʜʦʙʨʫʚʘˁʝ.  

ɿɿɹɾʉ  

 ʏʣ. 17 ʩʪʘʚ  (5)  

 
ɼʘ   5 

 

ʏʣ. 8.6 ʉʦʩʝʜʥʠʪʝ MSs ʪʨʝʙʘ ʜʘ 
ʩʦʦʨʘʙʦʪʫʚʘʘʪ ʦʢʦʣʫ ʘʢʮʠʩʢʠʪʝ 
ʧʣʘʥʦʚʠ ʟʘ ʛʨʘʥʠʯʥʠʪʝ ʦʙʣʘʩʪʠ. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

RCNC  
    

 

ʏʣ. 8.7 MSs ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʠ ʜʝʢʘ 
ʿʘʚʥʦʩʪʘ ʝ ʢʦʥʩʫʣʪʠʨʘʥʘ ʚʦ ʚʨʩʢʘ 
ʩʦ ʧʨʝʜʣʦʟʠʪʝ ʟʘ ʘʢʮʠʩʢʠ 
ʧʣʘʥʦʚʠ, ʜʘʜʝʥʠ ʧʨʝʪʭʦʜʥʦ, ʠ ʜʘ 
ʦʙʝʟʙʝʜʠ  ʝʬʝʢʪʠʚʥʠ ʤʦʞʥʦʩʪʠ ʟʘ 
ʫʯʝʩʪʚʦ ʠ ʧʨʝʛʣʝʜ ʥʘ ʘʢʮʠʩʢʠʪʝ 
ʧʣʘʥʦʚʠ ʧʨʠ ʰʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ 
ʫʯʝʩʥʠʮʠʪʝ ʩʝ ʟʝʤʘʘʪ ʚʦ ʧʨʝʜʚʠʜ 
ʠ ʿʘʚʥʦʩʪʘ ʝ ʠʥʬʦʨʤʠʨʘʥʘ ʟʘ 
ʜʦʥʝʩʝʥʘʪʘ ʦʜʣʫʢʘ. ʊʨʝʙʘ ʜʘ 
ʙʠʜʘʪ ʜʘʜʝʥʠ ʨʘʟʫʤʥʠ ʚʨʝʤʝʥʩʢʠ 
ʦʛʨʘʥʠʯʫʚʘˁʘ ʢʦʠ ʜʘʚʘʘʪ 
ʜʦʚʦʣʥʦ ʚʨʝʤʝ ʟʘ ʩʝʢʦʿʘ ʬʘʟʘ ʦʜ 
ʫʯʝʩʪʚʦʪʦ ʥʘ ʿʘʚʥʦʩʪʘ. 

ɿɿɹɾʉ  

 ʏʣ. 18  
ɼʘ   5 

 

 ɼʦʢʦʣʢʫ ʦʙʚʨʩʢʘʪʘ ʟʘ ʫʯʝʩʪʚʦ ʥʘ 
ʿʘʚʥʦʩʪʘ ʩʝ ʧʦʿʘʚʠ ʠʩʪʦʚʨʝʤʝʥʦ 
ʦʜ ʦʚʘ ɼʠʨʝʢʪʠʚʘ ʠ ʜʨʫʛʘ 
ʣʝʛʠʩʣʘʪʠʚʘ ʥʘ ɽʋ, MSs ʤʦʞʝ ʜʘ 
ʠʟʙʝʛʥʝ ʜʫʧʣʠʨʘˁʝ ʧʨʝʢʫ 
ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʟʘʝʜʥʠʯʢʘ 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 
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ʧʨʦʮʝʜʫʨʘ. 

ʏʣ. 9.1 MSs ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʠ ʜʝʢʘ 
ʩʪʨʘʪʝʛʠʩʢʠʪʝ ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ, ʢʦʠ 
ʩʝ ʥʘʧʨʘʚʝʥʠ, ʩʝ ʩʦʦʜʚʝʪʥʦ 
ʘʜʘʧʪʠʨʘʥʠ ʠ ʘʢʮʠʩʢʠʪʝ ʧʣʘʥʦʚʠ 
ʢʦʠ ʛʠ ʥʘʧʨʘʚʠʣʝ ʩʝ ʜʦʩʪʘʧʥʠ ʠ 
ʦʙʿʘʚʝʥʠ ʚʦ ʿʘʚʥʦʩʪʘ ʚʦ 
ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʥʘ 
ɽʋ, ʦʩʦʙʝʥʦ ʩʦʛʣʘʩʥʦ 
ɼʠʨʝʢʪʠʚʘʪʘ 90/313/ɽɽʉ ʟʘ 
ʩʣʦʙʦʜʝʥ ʧʨʠʩʪʘʧ ʜʦ ʠʥʬʦʨʤʘʮʠʠ 
ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʚʦ 
ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɸʥʝʢʩ IV & V ʥʘ 
ʦʚʘʘ ɼʠʨʝʢʪʠʚʘ,  ʢʘʢʦ ʠ ʥʘʯʠʥʠʪʝ 
ʟʘ ʜʦʩʪʘʧʥʠ ʠʥʬʦʨʤʘʮʠʩʢʠ 
ʪʝʭʥʦʣʦʛʠʠ. 

ɿʘʢʦʥ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 
(Official Gazette of RM nos. 53/05, 
81/05, 24/07, 159/08, 83/09, 
48/10, 124/10, 51/11, 123/12, 
93/13, 187/13 and 42/14) (LE) 

ɻʣʘʚʘ 8 

ɿɿɹɾʉ 

ʏʣʝʥ 34 ʠ 37 
ɼʘ   5 

 

ʏʣ. 9.2 ʆʚʘʘ ʠʥʬʦʨʤʘʮʠʿʘ ʪʨʝʙʘ ʜʘ ʙʠʜʝ 
ʿʘʩʥʘ, ʨʘʟʙʠʨʣʠʚʘ ʠ ʜʦʩʪʘʧʥʘ. 
ʊʨʝʙʘ ʜʘ ʙʠʜʝ ʦʙʝʟʙʝʜʝʥ ʠ 
ʟʘʢʣʫʯʦʢ ʩʦ ʥʘʿʚʘʞʥʠʪʝ ʪʦʯʢʠ. 

ɿɿɹɾʉ 

ʏʣʝʥ 36 ɼʘ   5 

 

ʏʣ. 
10.2  

MSs ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʠ 
ʠʥʬʦʨʤʘʮʠʿʘʪʘ ʦʜ ʩʪʨʘʪʝʛʠʩʢʠʪʝ 
ʤʘʧʠ ʟʘ ʙʫʯʘʚʘ ʠ ʟʘʢʣʫʯʦʮʠʪʝ ʦʜ 
ɸʥʝʢʩ VI ʩʝ ʠʩʧʨʘʪʝʥʠ ʜʦ ɽʋ 
ʂʦʤʠʩʠʿʘʪʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 6 
ʤʝʩʝʮʠ ʦʜ ʜʘʪʫʤʠʪʝ ʥʘʚʝʜʝʥʠ ʚʦ 
ʯʣʝʥʦʚʠʪʝ 7 ʠ 8. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

     

ʏʣ . 
14.1 

MS ʪʨʝʙʘ ʜʘ ʜʦʥʝʩʝ ʟʘʢʦʥʠ, 
ʦʜʨʝʜʙʠ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ 
ʨʘʩʧʦʨʝʜʙʠ ʧʦʪʨʝʙʥʠ ʟʘ 
ʫʩʦʛʣʘʩʫʚʘˁʝ ʩʦ ɼʠʨʝʢʪʠʚʘʪʘ ʥʝ 
ʧʦʜʦʮʥʘ ʦʜ 18 ɱʫʣʠ 2004 ʛ ʠ 
ʧʦʪʦʘ ʜʘ ʿʘ ʠʟʚʝʩʪʠ ɽʋ 
ʂʦʤʠʩʠʿʘʪʘ.  

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

     

 ʂʦʛʘ MS ˃ʝ ʛʠ ʫʩʚʦʠ ʦʚʠʝ ʤʝʨʢʠ 
ʪʠʝ ʪʨʝʙʘ ʜʘ ʩʦʜʨʞʘʪ ʨʝʬʝʨʝʥʮʘ 
ʢʦʿʘ ʫʢʘʞʫʚʘ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʠʣʠ 
ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʨʠʜʨʫʞʝʥʠ ʩʦ 
ʪʘʢʚʠ ʨʝʬʝʨʝʥʮʠ ʧʨʠ ʦʬʠʮʠʿʘʣʥʠ 
ʦʙʿʘʚʫʚʘˁʘ. ʄʝʪʦʜʠʪʝ ʟʘ ʚʘʢʚʠ 
ʨʝʬʝʨʝʥʮʠ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ 
ʫʪʚʨʜʝʥʠ ʦʜ  MS. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 
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ʏʣ. 
14.2 

MS ʪʨʝʙʘ ʥʘʮʠʦʥʘʣʥʦʪʦ 
ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʢʦʝ ʛʦ ʫʩʚʦʿʫʚʘʘʪ ʠ 
ʝ ʧʦʢʨʠʝʥʦ ʦʜ ɼʠʨʝʢʪʠʚʘʪʘ ʜʘ ʛʦ 
ʧʦʚʨʟʘʪ ʩʦ ʪʝʢʩʪʦʚʠʪʝ ʥʘ 
ʦʜʨʝʜʙʠʪʝ ʦʜ ɼʠʨʝʢʪʠʚʘʪʘ. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 

     

Annex I ʀʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʟʚʫʢ ʩʝ ʧʦʩʦʯʝʥʠ 
ʚʦ ʯʣ. 5 

ɿɿɹɾʉ 

ʏʣʝʥ 10 ʩʪʘʚ (4)  

RI 

ɼʘ   5 

 

Annex 
II 

ʄʝʪʦʜʠʪʝ ʟʘ ʦʮʝʥʫʚʘˁʝ ʥʘ 
ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʟʚʫʢ ʩʝ ʧʦʩʦʯʝʥʠ 
ʚʦ ʯʣ. 6 

ɿɿɹɾʉ 

ʏʣʝʥ 10 ʩʪʘʚ (4)  

RI 

ɼʘ   5 

 

Annex 
III 

ʄʝʪʦʜʠʪʝ ʟʘ ʰʪʝʪʥʠʪʝ ʝʬʝʢʪʠ ʩʝ 
ʧʦʩʦʯʝʥʠ ʚʦ ʯʣ. 6. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 

 
    

 

Annex 
IV 

ʄʠʥʠʤʫʤ ʫʩʣʦʚʠ ʟʘ ʩʪʨʘʪʝʛʠʩʢʦ 
ʤʘʧʠʨʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʩʝ 
ʧʦʩʦʯʝʥʠ ʚʦ ʯʣ. 7 

ɿɿɹɾʉ 

ʏʣʝʥ 15 ʩʪʘʚ (1)  

RSNMAP 

ɼʘ   5 

 

Annex 
V 

ʄʠʥʠʤʫʤ ʫʩʣʦʚʠ  ʟʘ ʘʢʮʠʩʢʠʪʝ 
ʧʣʘʥʦʚʠ ʩʝ ʧʦʩʦʯʝʥʠ ʚʦ ʯʣ. 8 

ɿɿɹɾʉ 

ʏʣʝʥ 17 ʩʪʘʚ (11)  

RSNMAP 

ɼʘ   5 

 

Annex 
VI 

ɼʘ ʙʠʜʘʪ ʠʩʧʨʘʪʝʥʠ 
ʠʥʬʦʨʤʘʮʠʠʪʝ ʧʦʩʦʯʝʥʠ ʚʦ ʯʣ. 10 
ʜʦ ʂʦʤʠʩʠʿʘʪʘ. 

ʅʝʤʘ ʜʘ ʩʝ ʦʮʝʥʫʚʘ 
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4 ʄɽʈʂʀ ɿɸ ɿɸʐʊʀʊɸ ʆɼ ɹʋʏɸɺɸ 

ʇʨʝʜ ʜʘ ʩʝ ʦʩʚʨʥʝʤʝ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ, ʥʘʿʧʨʚʦ ʜʘ ʩʝ 

ʧʦʪʩʝʪʠʤʝ ʥʘ ʥʝʿʟʠʥʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʩʠʭʦʬʠʟʠʯʢʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʣʫʺʝʪʦ, ʢʘʢʦ ʙʠ 

ʩʝ ʧʦʪʝʥʮʠʨʘʣʦ ʥʝʿʟʠʥʦʪʦ ʰʪʝʪʥʦ ʚʣʠʿʘʥʠʝ.  

ɺʠʩʠʥʘʪʘ ʥʘ ʙʫʯʘʚʘ ʦʜ 30 ï 59 dB(A) ʩ¯ ʫʰʪʝ ʝ ʧʦʜʥʦʩʣʠʚʘ, ʥʦ ʚʝ˃ʝ ʩʝ 

ʟʘʙʝʣʝʞʫʚʘ ʢʘʢʦ ʥʝʣʘʛʦʜʥʘ, 40 dB(A) ʧʨʝʯʘʪ ʧʨʠ ʩʧʠʝˁʝ, ʥʘ ʚʠʩʠʥʘ ʦʜ 60 ï 89 

dB(A) ʚʝʛʝʪʘʪʠʚʥʠʦʪ ʥʝʨʚʝʥ ʩʠʩʪʝʤ ʟʘʩʠʣʝʥʦ ʝ ʦʧʪʦʚʘʨʝʥ, ʨʘʟʙʠʨʘˁʝʪʦ ʥʘ 

ʛʦʚʦʨʦʪ ʝ ʥʘʤʘʣʝʥʦ, ʘ ʦʜ 85 dB(A) ʥʝʦʧʭʦʜʥʘ ʝ ʟʘʰʪʠʪʘ ʥʘ ʩʣʫʭʦʪ.  

ɺʦ ʙʣʠʟʠʥʘ ʥʘ ʧʦʦʧʪʦʚʘʨʝʥʠ ʩʦʦʙʨʘ˃ʘʿʥʠʮʠ ʢʘʜʝ ʠʤʘʤʝ ʧʦʛʦʣʝʤʠ ʙʨʟʠʥʠ 

ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʚʦʟʠʣʘʪʘ, ʚʠʩʠʥʘʪʘ ʥʘ ʙʫʯʘʚʘ ʢʘʿ ʢʫ˃ʠʪʝ ʚʦ ʙʣʠʟʠʥʘ ʥʘ 

ʩʦʦʙʨʘ˃ʘʿʥʠʮʠʪʝ ʜʦʩʪʠʛʥʫʚʘ ʧʦʚʝ˃ʝ ʦʜ 70 dB(A). ʀʤʘʿ˃ʠ ʛʦ  ʧʨʝʜʚʠʜ ʦʚʦʿ 

ʧʦʜʘʪʦʢ, ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʩʝʢʦʿ ʧʨʦʧʫʩʪ ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʟʘʰʪʠʪʘ ʦʜ 

ʙʫʯʘʚʘ ʧʦʢʨʘʿ ʧʘʪʥʠʪʝ ʩʦʦʙʨʘ˃ʘʿʥʠʮʠ ˃ʝ ʨʝʟʫʣʪʠʨʘ ʩʦ ʛʦʣʝʤʘ ʠʟʣʦʞʝʥʦʩʪ ʥʘ 

ʞʠʪʝʣʠʪʝ ʥʘ ʙʫʯʘʚʘ, ʰʪʦ ʚʦ ʢʨʘʝʥ ʩʣʫʯʘʿ ˃ʝ ʧʨʝʜʠʟʚʠʢʘ ʟʥʘʯʠʪʝʣʥʠ ʧʩʠʭʠʯʢʠ ʠ 

ʬʠʟʠʦʣʦʰʢʠ ʧʨʝʯʢʠ [25].  

ʉʧʦʨʝʜ World Health Organisation, 210 ʤʠʣʠʦʥʠ ʝʚʨʦʧʩʢʠ ʛʨʘʺʘʥʠ (44 

ʧʨʦʮʝʥʪʠ ʦʜ ʧʦʧʫʣʘʮʠʿʘʪʘ ʥʘ ɽʋ) ʩʝʢʦʿʜʥʝʚʥʦ ʩʝ ʧʦʜʣʦʞʝʥʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ 

ʙʫʯʘʚʘ ʠ ʨʠʟʠʮʠ ʟʘ ʥʠʚʥʦʪʦ ʟʜʨʘʚʿʝ. [26] 

ʉʧʦʨʝʜʙʘʪʘ ʥʘ  ʟʚʫʯʥʠʦʪ ʧʨʠʪʠʩʦʢ, ʟʚʫʯʥʠʪʝ ʥʠʚʦʘ ʠ ʦʧʰʪʠ ʧʨʠʤʝʨʠ ʟʘ 

ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʙʫʯʘʚʘ, ʧʨʝʟʝʥʪʠʨʘʥʠ ʩʝ ʥʘ ʩʣ. 31. 

ʉʧʦʨʝʜ ʇʦʣ ʜʝ ɺʦʩ (Paul de Vos) (ʩʪʨʘʪʝʰʢʠ ʩʦʚʝʪʥʠʢ ʟʘ ʠʥʞʝʥʝʨʩʪʚʦ ʠ 

ʢʦʥʩʫʣʪʘʮʠʠ ʚʦ Royal Haskoning DHV), ʧʦʣʠʪʠʢʘʪʘ ʥʘ ɽʋ ʝ ʜʘ ʛʠ ʧʨʠʥʫʜʠ 

ʣʦʢʘʣʥʠʪʝ ʚʣʘʩʪʠ ʜʘ ʧʨʘʚʘʪ ʛʦʣʝʤʠ ʠʥʚʝʩʪʠʮʠʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ, ʪʘʢʘ ʰʪʦ ʜʦ 2017 ʛʦʜʠʥʘ, ʝʚʨʦʧʩʢʠʪʝ ʚʣʘʜʠ ˃ʝ ʧʦʪʨʦʰʘʪ 

ʩʪʦʪʠʮʠ ʤʠʣʠʦʥʠ ʝʚʨʘ ʟʘ ʟʚʫʯʥʠ ʙʘʨʠʝʨʠ, ʧʦʪʠʚʢʠ ʧʘʪʠʰʪʘ (ʢʦʣʦʚʦʟʠ) ʠ ʤʝʨʢʠ 

ʧʦʚʨʟʘʥʠ ʩʦ ʥʝʛʘʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ 

ʥʘʨʫʰʫʚʘˁʘ ʥʘ ʟʜʨʘʚʿʝʪʦ. (www.ITSInternational.com, 2014)  [27] 

 

http://www.itsinternational.com/
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ʉʣʠʢʘ 31. ʉʧʦʨʝʜʙʘ ʥʘ ʟʚʫʯʥʠʦʪ ʧʨʠʪʠʩʦʢ, ʟʚʫʯʥʠʪʝ ʥʠʚʦʘ ʠ ʦʧʰʪʠ ʧʨʠʤʝʨʠ 

Figure 31. Comparison of sound pressure, sound levels, and common examples 

ʅʝʢʦʠ ʟʝʤʿʠ ʦʜ ɽʋ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ ʂʨʘʣʩʪʚʦʪʦ ʍʦʣʘʥʜʠʿʘ ʢʦʝ ʝ ʣʠʜʝʨ ʚʦ 

ʦʚʘʘ ʦʙʣʘʩʪ, ʤʥʦʛʫ ʧʦʨʘʥʦ ʛʦ ʚʦʦʯʠʣʝ ʧʨʦʙʣʝʤʦʪ ʩʦ ʙʫʯʘʚʘʪʘ ʠ ʟʘʧʦʯʥʘʣʝ ʜʘ 

ʛʦ ʨʝʰʘʚʘʘʪ ʫʰʪʝ ʦʜ 1979 ʛʦʜʠʥʘ, ʪʘʢʘ ʰʪʦ ʜʦ 2001 ʛʦʜʠʥʘ ʠʤʘʣʝ ʧʦʩʪʘʚʝʥʦ 

ʟʘʰʪʠʪʥʠ ʘʢʫʩʪʠʯʥʠ ʙʘʨʠʝʨʠ ʚʦ ʜʦʣʞʠʥʘ ʦʜ 450 km ʧʦʢʨʘʿ ʥʘʮʠʦʥʘʣʥʠʪʝ 

ʧʘʪʠʰʪʘ, ʘ ʩʧʦʨʝʜ ʥʠʚʥʠʪʝ ʨʘʟʚʦʿʥʠ ʩʪʨʘʪʝʛʠʩʢʠ ʧʣʘʥʦʚʠ ʩʝʢʦʿʘ ʛʦʜʠʥʘ 

ʧʦʩʪʘʚʫʚʘʘʪ ʫʰʪʝ ʧʦ 20 km ʙʘʨʠʝʨʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ. ʆʩʚʝʥ ʦʚʘʘ ʤʝʨʢʘ 

ʩʦ ʟʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ, ʚʦ ʍʦʣʘʥʜʠʿʘ ʩʝ ʠʟʚʝʜʫʚʘʘʪ ʠ ʪ.ʥ. Ăʪʠʚʢʠ ʢʦʣʦʚʦʟʠñ ʥʘ 

ʧʦʚʝ˃ʝ ʦʜ 3.000 km ʧʘʪʠʰʪʘ [28].  

4.1.1 ɺʠʜʦʚʠ  ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ 

ʉʝʢʦʿʜʥʝʚʥʦ ʤʥʦʛʫ ʦʜ ʥʘʩ ʩʝ ʩʫʜʠʨʘʘʪ ʩʦ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʥʘ 

ʘʚʪʦʧʘʪʠʪʝ, ʠʘʢʦ ʥʘʿʧʦʛʦʜʝʥʠ ʩʝ ʣʫʺʝʪʦ ʢʦʠ ʞʠʚʝʘʪ, ʨʘʙʦʪʘʪ ʠʣʠ ʧʦʩʝʪʫʚʘʘʪ 

ʫʯʠʣʠʰʪʝ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʘʚʪʦʧʘʪ ʠʣʠ ʩʦʦʙʨʘ˃ʘʿʥʠʮʘ ʩʦ ʛʫʩʪ ʩʦʦʙʨʘ˃ʘʿ. ʄʝʨʢʠʪʝ 

ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘʪʘ ʧʦʜʝʣʝʥʠ ʩʝ ʚʦ ʯʝʪʠʨʠ ʛʨʫʧʠ ʠ ʪʦʘ: 

- ʄʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ; 

- ʄʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʦʤʝʺʫ ʠʟʚʦʨʦʪ ʠ ʤʝʩʪʦʪʦ 

ʥʘ ʧʨʠʝʤ;  

- ɿʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ  ʠ  

- ʇʨʝʟʝʤʘˁʝ ʥʘ ʝʢʦʥʦʤʩʢʠ ʤʝʨʢʠ ʠ ʜʦʥʝʩʫʚʘˁʝ ʘʜʝʢʚʘʪʥʘ ʨʝʛʫʣʘʪʠʚʘ. [5] 
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ʇʨʚʘʪʘ ʥʘʚʝʜʝʥʘ ʤʝʨʢʘ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ 

ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʠʤʘʨʥʘ ʤʝʨʢʘ, ʜʦʜʝʢʘ ʦʩʪʘʥʘʪʠʪʝ ʪʨʠ ʩʝ ʩʝʢʫʥʜʘʨʥʠ ʤʝʨʢʠ. 

ʇʨʚʘʪʘ ʤʝʨʢʘ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘʪʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ 

ʠʟʚʦʨ (ʊʘʙ. 6), ʦʜʥʦʩʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʢʦʿʘ ʝ ʨʝʟʫʣʪʘʪ ʥʘ 

ʟʘʝʤʦʜʝʿʩʪʚʦʪʦ ʧʦʤʝʺʫ ʧʥʝʚʤʘʪʠʮʠʪʝ ʦʜ ʚʦʟʠʣʦʪʦ ʠ ʢʦʣʦʚʦʟʦʪ ʩʝ ʚʨʰʠ ʩʦ ʝʜʥʘ 

ʦʜ ʩʣʝʜʥʠʚʝ ʤʝʨʢʠ:  

- ʉʦʦʙʨʘ˃ʘʿʥʠ ʤʝʨʢʠ:  

- ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʜʚʠʞʝˁʝ ʚʦ ʦʧʨʝʜʝʣʝʥʠ ʨʝʦʥʠ ʠ 

ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʠʟʝʜʥʘʯʝʥʘ ï ʨʘʤʥʦʤʝʨʥʘ ʙʨʟʠʥʘ (ʊʘʙ. 1); 

- ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʦʪ ʪʝʢ (ʢʦʦʨʜʠʥʘʮʠʿʘ ʥʘ ʩʚʝʪʣʦʩʥʘʪʘ 

ʩʠʛʥʘʣʠʟʘʮʠʿʘ, ʰʪʦ ʿʘ ʥʘʤʘʣʫʚʘ ʙʫʯʘʚʘʪʘ ʧʨʠ ʟʘʙʘʚʫʚʘˁʝ ʠ 

ʢʦʯʝˁʝ ʥʘ ʚʦʟʠʣʘʪʘ); 

- ʦʛʨʘʥʠʯʫʚʘˁʘ ï ʟʘʙʨʘʥʠ ʟʘ ʜʚʠʞʝˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʜʝʣʥʠʮʠ 

(ʧʨʠʤʝʨ ʟʘ ʪʝʰʢʠ ʪʦʚʘʨʥʠ ʚʦʟʠʣʘ); 

- ʠʩʢʣʫʯʫʚʘˁʝ ʥʘ ʩʚʝʪʣʦʩʥʘʪʘ ʩʠʛʥʘʣʠʟʘʮʠʿʘ ʥʘʚʝʯʝʨ ʠ ʜʨ. 

ʊʘʙʝʣʘ 21. ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʦʨʘʜʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʨʟʠʥʘʪʘ [6] 

Table 21. Noise reductions when reducing speed [6]   

ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʙʨʟʠʥʘʪʘ 

Speed reduction [km/h] 

ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ 

Noise reduction [dB] 

80 Ÿ 60 4,4 

60 Ÿ 50 2,8 

60 Ÿ 40 6,2 

50Ÿ 40 3,4 

50 Ÿ 30 7,8 

40 Ÿ 30 4,3 
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ɻʨʘʜʝʞʥʠ ʤʝʨʢʠ: 

- ʠʟʙʦʨ ʥʘ ʪʠʧʦʪ ʥʘ ʢʦʣʦʚʦʟʝʥ ʟʘʩʪʦʨ 

- ʨʝʜʦʚʥʦ ʢʚʘʣʠʪʝʪʥʦ ʦʜʨʞʫʚʘˁʝ ʥʘ ʧʘʪʠʰʪʘʪʘ (ʦʩʦʙʝʥʦ ʧʦʩʣʝ ʧʨʝʢʦʧʠ) 

- ʩʧʨʝʯʫʚʘˁʝ / ʝʣʠʤʠʥʠʨʘˁʝ ʥʘ ʧʦʿʘʚʘʪʘ ʥʘ ʥʝʨʘʤʥʠʥʠ ʠ ʜʝʬʦʨʤʘʮʠʠ 

- ʢʘʧʘʮʠʪʝ ʟʘ ʰʘʭʪʠ, ʩʣʠʚʥʠʮʠ ʠ ʜʨʫʛʠ ʚʛʨʘʜʝʥʠ ʦʙʿʝʢʪʠ ʪʨʝʙʘ ʜʘ ʩʝ 

ʧʦʩʪʘʚʘʪʘ ʥʘ ʤʝʩʪʘ ʚʦʥ ʪʨʘʛʠʪʝ ʥʘ ʪʨʢʘʣʘʪʘ ʥʘ ʚʦʟʠʣʘʪʘ, ʘ ʘʢʦ ʩʝ 

ʥʘʦʺʘʘʪ ʥʘ ʪʨʘʛʘʪʘ ʥʘ ʪʨʢʘʣʘʪʘ ʜʘ ʙʠʜʘʪ ʢʚʘʣʠʪʝʪʥʦ ʠʟʚʝʜʝʥʠ, ʟʘ 

ʫʜʘʨʠʪʝ ʦʜ ʧʥʝʚʤʘʪʠʮʠʪʝ ʚʦ ʥʠʚ ʜʘ ʥʝ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʙʫʯʘʚʘ ʠ ʜʨ.  

ɺʪʦʨʘʪʘ ʤʝʨʢʘ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʦʤʝʺʫ ʠʟʚʦʨʦʪ ʠ 

ʤʝʩʪʦʪʦ ʥʘ ʧʨʠʝʤ ʩʝ ʧʨʠʤʝʥʫʚʘ ʚʦ ʩʣʫʯʘʠ ʢʦʛʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʨʰʠ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ ʚʦ ʧʨʦʧʠʰʘʥʠʪʝ ʛʨʘʥʠʮʠ 

ʠ ʪʦʛʘʰ ʩʝ ʠʥʪʝʨʚʝʥʠʨʘ ʥʘ ʝʜʝʥ ʦʜ ʩʣʝʜʥʠʚʝ ʜʚʘ ʥʘʯʠʥʘ:  

ʇʨʝʟʝʤʘˁʝ ʥʘ ʛʨʘʜʝʞʥʠ ʤʝʨʢʠ - ʠʥʪʝʨʚʝʥʮʠʿʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ ʩʦ: 

- ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʨʘʟʥʠ ʪʠʧʦʚʠ ʥʘ ʙʘʨʠʝʨʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ;  

- ʠʟʛʨʘʜʙʘ ʥʘ ʥʘʩʠʧʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ; 

- ʠʟʛʨʘʜʙʘ ʥʘ ʪʫʥʝʣʠ ʠ ʛʘʣʝʨʠʠ; 

- ʩʘʜʝˁʝ ʥʘ ʚʝʛʝʪʘʮʠʿʘ ʠ ʜʨ (ʉʣ. 32). 

 

 ʉʣʠʢʘ 32. ʊʠʧʦʚʠ ʥʘ ʟʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ [7] 

Figure 32. Examples of noise barriers [7] 
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- ʧʣʘʥʠʨʘˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʦʩʪʦʨʦʪ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʧʘʪʠʰʪʘʪʘ; 

- ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʦʙʝʤʦʪ ʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʩʦ ʩʦʦʜʚʝʪʥʦ 

ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ ʩʪʘʥʙʝʥʠʪʝ ʥʘʩʝʣʙʠ; 

- ʦʜʜʘʣʝʯʫʚʘˁʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʦʜ ʧʘʪʠʰʪʘʪʘ; 

- ʧʣʘʥʠʨʘˁʝ ʥʘ ʪʨʘʩʘʪʘ ʙʝʟ ʢʨʩʪʦʩʥʠʮʠ; 

- ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʨʘʤʥʦʤʝʨʝʥ ʪʝʢ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ, ʙʝʟ ʦʩʪʨʠ ʢʨʠʚʠʥʠ ʠ 

ʛʦʣʝʤʠ ʥʘʜʦʣʞʥʠ ʥʘʢʣʦʥʠ 

- ʥʦʚʠʪʝ ʧʘʪʠʰʪʘ ʜʘ ʩʝ ʧʣʘʥʠʨʘʘʪ ʚʦ ʧʦʩʪʦʿʥʠʪʝ ʢʦʨʠʜʦʨʠ ʢʘʜʝ ʚʝ˃ʝ ʠʤʘ 

ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ ʠ ʜʨ. 

 

ʊʨʝʪʠʦʪ ʪʠʧ ʥʘ ʤʝʨʢʘ - ɿʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ, ʩʝ 

ʧʨʠʤʝʥʫʚʘ ʢʦʛʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʘʪ ʧʨʝʪʭʦʜʥʠʪʝ ʜʚʝ ʟʘʰʪʠʪʥʠ ʤʝʨʢʠ ʠ 

ʦʧʬʘ˃ʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʚʫʯʥʘ ʠʟʦʣʘʮʠʿʘ ʠ ʧʦʩʚʝʪʫʚʘˁʝ ʧʦʛʦʣʝʤʦ ʚʥʠʤʘʥʠʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʦʙʿʝʢʪʠ ʙʣʠʟʫ ʧʘʪʠʰʪʘʪʘ. 

ʏʝʪʚʨʪʠʦʪ ʪʠʧ ʥʘ ʟʘʰʪʠʪʥʘ ʤʝʨʢʘ ʝ ʇʨʝʟʝʤʘˁʝ ʥʘ ʝʢʦʥʦʤʩʢʠ ʤʝʨʢʠ ʠ 

ʜʦʥʝʩʫʚʘˁʝ ʘʜʝʢʚʘʪʥʘ ʨʝʛʫʣʘʪʠʚʘ. ɺʦ ʦʚʦʿ ʪʠʧ ʥʘ ʤʝʨʢʠ ʙʠ ʤʦʞʝʣʦ ʜʘ ʩʝ 

ʧʨʝʟʝʤʝ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ ʟʘʢʦʥ ʩʦ ʢʦʿ ʚʦʟʠʣʘʪʘ ʢʦʠ ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʧʦʛʦʣʝʤʘ 

ʙʫʯʘʚʘ ʦʜ ʜʦʟʚʦʣʝʥʘʪʘ ʜʘ ʧʣʘ˃ʘʘʪ ʦʧʨʝʜʝʣʝʥ ʥʘʜʦʤʝʩʪ. 

4.1.2 ɿʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʩʦ ʟʚʫʯʥʠ ʠ̓ʜʦʚʠ ï ʙʘʨʠʝʨʠ 

ʅʘʿʯʝʩʪ ʪʠʧ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʥʘ ʘʚʪʦʧʘʪʠʰʪʘʪʘ ʝ 

ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʟʚʫʯʝʥ ʼʠʜ ʠʣʠ ʟʚʫʯʥʘ ʙʘʨʠʝʨʘ ʚʦ ʦʙʣʠʢ ʥʘ ʼʠʜ, ʢʦʥʩʪʨʫʠʨʘʥʠ 

ʟʘ ʜʘ ʿʘ ʥʘʤʘʣʘʪ ʙʫʯʘʚʦʩʪ ʥʘ 10 dB(A).  

ʆʚʠʝ ʼʠʜʦʚʠ ʩʝ ʢʦʥʩʪʨʫʠʨʘʘʪ ʠ ʠʟʚʝʜʫʚʘʘʪ ʪʘʢʘ ʰʪʦ ʣʝʞʘʪ ʥʘʜʦʣʞʥʦ ʥʘ 

ʘʚʪʦʧʘʪʦʪ, ʧʨʠ ʰʪʦ ʚʠʟʫʝʣʥʦ ʛʠ ʙʣʦʢʠʨʘʘʪ ʧʘʪʠʰʪʘʪʘ ʦʜ ʧʦʛʣʝʜʦʪ ʥʘ ʣʫʺʝʪʦ ʢʦʠ 

ʞʠʚʝʘʪ ʧʦʢʨʘʿ ʥʠʚ.  

ɻʣʘʚʥʘʪʘ ʧʦʜʝʣʙʘ ʥʘ ʙʘʨʠʝʨʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʝ ʥʘ ʜʚʘ ʪʠʧʘ: 

- ʨʝʬʣʝʢʪʠʨʘʯʢʠ ʙʘʨʠʝʨʠ (ʦʚʦʿ ʪʠʧ ʥʘ ʟʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ ʛʠ ʦʜʙʠʚʘʘʪ 

ʟʚʫʯʥʠʪʝ ʙʨʘʥʦʚʠ ʙʝʟ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʥʠʚʥʠʦʪ ʠʥʪʝʥʟʠʪʝʪ) (ʉʣ.2.33 ʘ) ʠ 
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ʘʧʩʦʨʙʠʨʘʯʢʠ (ʦʚʦʿ ʪʠʧ ʥʘ ʟʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ ʚʧʠʚʘʘʪ - ʘʧʩʦʨʙʠʨʘʘʪ ʜʝʣ 

ʦʜ ʟʚʫʯʥʘʪʘ ʝʥʝʨʛʠʿʘ ʠ ʝʤʠʪʠʨʘʘʪ ʟʚʫʯʝʥ ʙʨʘʥ ʩʦ ʥʘʤʘʣʝʥ ʠʥʪʝʥʟʠʪʝʪ) 

(ʉʣ. 33 ʙ) [29].  

-  -  

ʉʣʠʢʘ 33. ɿʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ ʘ) ʨʝʬʣʝʢʪʠʚʥʘ; ʙ) ʘʧʩʦʨʙʪʠʚʥʘ 

Figure 33. Traffic noise barrier a) reflective; b) absorbtive 

ʆʚʠʝ ʼʠʜʦʚʠ ʩʝ ʢʦʥʩʪʨʫʠʨʘʘʪ ʠ ʠʟʚʝʜʫʚʘʘʪ ʪʘʢʘ ʰʪʦ ʣʝʞʘʪ ʥʘʜʦʣʞʥʦ ʥʘ 

ʘʚʪʦʧʘʪʦʪ, ʧʨʠ ʰʪʦ ʚʠʟʫʝʣʥʦ ʛʠ ʙʣʦʢʠʨʘʘʪ ʧʘʪʠʰʪʘʪʘ ʦʜ ʧʦʛʣʝʜʦʪ ʥʘ ʣʫʺʝʪʦ ʢʦʠ 

ʞʠʚʝʘʪ ʧʦʢʨʘʿ ʥʠʚ.  

ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʤʘʪʝʨʠʿʘʣʦʪ ʦʜ ʢʦʿ ʩʝ ʠʟʨʘʙʦʪʝʥʠ, ʘʢʫʩʪʠʯʥʠʪʝ ʟʘʰʪʠʪʥʠ 

ʙʘʨʠʝʨʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʦʜ: 

- ʧʣʘʩʪʠʢʘ,  

- ʢʘʤʝʥ,  

- ʜʨʚʦ,  

- ʤʝʪʘʣ,  

- ʩʪʘʢʣʦ ʠ ʜʨ. 

ʉʣʝʜʥʘʪʘ ʧʦʜʝʣʙʘ ʥʘ ʙʘʨʠʝʨʠʪʝ ʝ ʚʦ ʧʦʛʣʝʜ ʥʘ ʧʨʦʚʠʜʥʦʩʪʘ, ʰʪʦ ʟʘʚʠʩʠ 

ʧʨʚʝʥʩʪʚʝʥʦ ʦʜ ʤʘʪʝʨʠʿʘʣʦʪ ʦʜ ʢʦʿ ʩʝ ʠʟʨʘʙʦʪʝʥʠ. ʂʦʿ ʪʠʧ ʥʘ ʙʘʨʠʝʨʘ ˃ʝ ʩʝ 

ʧʨʠʤʝʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥ ʧʘʪ, ʠʣʠ ʥʝʛʦʚʘ ʜʝʣʥʠʮʘ, ʟʘʚʠʩʠ ʦʜ ʤʠʢʨʦʣʦʢʘʮʠʿʘʪʘ 

ʢʘʜʝ ʩʝ ʧʦʩʪʘʚʫʚʘʘʪ. ɺʦ ʦʜʥʦʩ ʥʘ ʦʚʘʘ ʧʦʜʝʣʙʘ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ: 

- ʪʨʘʥʩʧʘʨʝʥʪʥʠ (ʧʨʦʼʠʨʥʠ) ʠ 

- ʥʝʪʨʘʥʩʧʘʨʝʥʪʥʠ (ʥʝʧʨʦʼʠʨʥʠ). 
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ʇʦʩʪʦʿʘʪ ʧʦʚʝ˃ʝ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʟʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ ʟʘ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʦʩʪʘ, ʢʦʠ ʩʝ ʥʘʧʨʘʚʝʥʠ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʨʘʩʧʦʣʦʞʠʚʠʦʪ 

ʧʨʦʩʪʦʨ, ʧʨʠʬʘʪʝʥʦʩʪʘ ʦʜ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʪʨʘʿʥʦʩʪʘ. 

ʇʦʩʪʘʚʝʥʠʪʝ ʙʘʨʠʝʨʠ ʧʦʢʨʘʿ ʧʘʪʠʰʪʘʪʘ ʟʘ ʜʘ ʙʠʜʘʪ ʝʬʠʢʘʩʥʠ, ʪʨʝʙʘ ʜʘ 

ʟʘʜʦʚʦʣʘʪ ʥʝʢʦʣʢʫ ʢʨʠʪʝʨʠʫʤʠ, ʦʜ ʢʦʠ ʥʘʿʟʥʘʯʘʿʥʠ ʩʝ ʩʣʝʜʥʠʚʝ:  

- ʜʘ ʠʤʘʘʪ ʜʦʙʨʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʘʧʩʦʨʧʮʠʿʘ ʥʘ ʟʚʫʢ,  

- ʜʦʙʨʘ ʤʝʭʘʥʠʯʢʘ ʦʪʧʦʨʥʦʩʪ ʠ ʩʪʘʙʠʣʥʦʩʪ,  

- ʦʪʧʦʨʥʦʩʪ ʥʘ ʩʤʨʟʥʫʚʘˁʝ,  

- ʦʪʧʦʨʥʦʩʪ ʥʘ ʜʝʿʩʪʚʦʪʦ ʥʘ ʩʦʣʪʘ ʦʜ ʟʠʤʩʢʦ ʦʜʨʞʫʚʘˁʝ ʥʘ ʧʘʪʠʰʪʘʪʘ,  

- ʦʪʧʦʨʥʦʩʪ ʥʘ ʧʦʞʘʨʠ,  

- ʜʘ ʛʠ ʟʘʜʦʚʦʣʘʪ ʝʩʪʝʪʩʢʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʚʢʣʦʧʫʚʘˁʝ ʩʦ ʦʢʦʣʠʥʘʪʘ. 

4.1.3 ʇʨʠʤʝʥʘ ʥʘ ʙʘʨʠʝʨʠ ʟʘ ʟʘʪhʠʪʘ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ 

ʘ) ɺʦ ʥʝʢʦʠ ʟʝʤʿʠ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ 

ʅʝʢʦʠ ʦʜ ʠʩʢʫʩʪʚʘʪʘ ʥʘ ʧʨʠʤʝʥʝʪʠ ʙʘʨʠʝʨʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘ 

ʙʫʯʘʚʘ ʥʘ ʝʚʨʦʧʩʢʠʪʝ ʘʚʪʦʧʘʪʠʰʪʘ (ʀʪʘʣʠʿʘ), ʧʨʝʟʝʥʪʠʨʘʥʠ ʩʝ ʥʘ ʩʣʠʢʘ 34 [30]. 

ɽʚʨʦʧʩʢʠʪʝ ʠʩʢʫʩʪʚʘʪʘ ʦʜ ʧʨʠʤʝʥʘ ʥʘ ʙʘʨʠʝʨʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ 

ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ ʚʦ ʛʨʘʜʩʢʠ ʩʨʝʜʠʥʠ ʚʦ ʐʚʘʿʮʘʨʠʿʘ, ʧʨʠʢʘʞʘʥʠ ʩʝ ʥʘ ʩʣʠʢʘ 

35 [30], ʘ ʢʘʢʦ ʦʩʦʙʝʥʦ ʧʨʘʢʪʠʯʥʠ ʠ ʩʦʚʨʝʤʝʥʠ ʨʝʰʝʥʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ 

ʧʨʠʤʝʥʝʪʠ ʚʦ ʛʨʘʜʩʢʠ ʩʨʝʜʠʥʠ, ʜʘʜʝʥʠ ʩʝ ʧʨʠʤʝʥʝʪʠʪʝ ʙʘʨʠʝʨʠ ʚʦ ʛʣʘʚʥʠʦʪ 

ʛʨʘʜ ʥʘ ɸʚʩʪʨʠʿʘ, ɺʠʝʥʘ (ʉʣ. 36 ʘ) ʠ ʙ)).  

ɺʦ ʧʨʚʠʦʪ ʩʣʫʯʘʿ, ʧʨʠʤʝʥʝʪʠ ʩʝ ʪʨʘʥʩʧʘʨʝʥʪʥʠ ʟʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ ʦʜ 

ʙʫʯʘʚʘ ʚʦ ɺʠʝʥʘ, ʢʦʠ ʚʦʝʜʥʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʠ ʢʦʣʝʢʪʦʨʠ ʥʘ ʩʦʥʯʝʚʘ ʝʥʝʨʛʠʿʘ, 

ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʠʩʢʣʫʯʠʪʝʣʥʦ ʢʚʘʣʠʪʝʪʥʦ ʨʝʰʝʥʠʝ ʥʝ ʩʘʤʦ ʦʜ ʝʢʦʣʦʰʢʠ, ʪʫʢʫ 

ʠ ʦʜ ʝʢʦʥʦʤʩʢʠ ʘʩʧʝʢʪ. ɺʦ ʚʪʦʨʠʦʪ ʩʣʫʯʘʿ, ʧʨʠʤʝʥʝʪʘ ʝ ʪʨʘʥʩʧʘʨʝʥʪʥʘ ʙʘʨʠʝʨʘ 

ʚʦ ʫʨʙʘʥʘ ʩʨʝʜʠʥʘ ï ʢʨʩʪʦʩʥʠʮʘ.  
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ʉʣʠʢʘ 34. ɹʘʨʠʝʨʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʧʘʪʥʘʪʘ ʙʫʯʘʚʘ ʥʘ ʘʚʪʦʧʘʪʠʰʪʘ (ʀʪʘʣʠʿʘ) 

Figure 34. Traffic noise barrier on motorway(Italy) 

 

 

 
 

 ʉʣʠʢʘ 35. ɹʘʨʠʝʨʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʧʘʪʥʘʪʘ ʙʫʯʘʚʘ ʚʦ ʛʨʘʜʩʢʘ ʩʨʝʜʠʥʘ 

(ʐʚʘʿʮʘʨʠʿʘ) 

Figure 35. Traffic noise barrier in urban area (Suisse) 
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ʉʣʠʢʘ 36. ʇʨʠʤʝʥʘ ʥʘ ʪʨʘʥʩʧʘʨʝʥʪʥʠ ʨʝʬʣʝʢʪʠʨʘʯʢʠ ʙʘʨʠʝʨʠ ʚʦ ʫʨʙʘʥʠ ʟʦʥʠ 

 Figure 36. Application of transparent reflective barriers in urban areas 

ʙ) ɿʘʰʪʠʪʘ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠʘʢʦ ʩ¯ ʫʰʪʝ ʥʝ ʝ ʯʣʝʥʢʘ ʥʘ ɽʋ, ʚʝ˃ʝ ʥʝʢʦʣʢʫ 

ʛʦʜʠʥʠ ʠʤʘ ʫʩʚʦʝʥʦ ʩʦʦʜʚʝʪʥʘ ʟʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ  

ʩʦʦʜʚʝʪʥʦ ʧʨʘʪʝʯʢʠ ʧʨʘʚʠʣʥʠʮʠ ʢʦʠ ʛʠ ʜʝʬʠʥʠʨʘʘʪ ʧʦʪʨʝʙʥʠʪʝ ʫʩʣʦʚʠ ʟʘ 

ʨʝʘʣʠʟʘʮʠʿʘ ʠ ʜʦʧʨʝʮʠʟʠʨʘˁʝ ʥʘ ʟʘʢʦʥʩʢʠʪʝ ʧʦʩʪʘʧʢʠ. 

ɿʘʢʦʥ ʟʘ ʟʘh ʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ 

ʥʘ ʈʄò ʙʨ. 79/07 ʦʜ 25.6.2007 ʛʦʜ.). 

ʅʘ ʟʘʰʪʠʪʘʪʘ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʥʘ 

ʚʦʥʛʨʘʜʩʢʠʪʝ ʧʘʪʠʰʪʘ (ʘʚʪʦʧʘʪʠʰʪʘ, ʤʘʛʠʩʪʨʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʧʘʪʠʰʪʘ), ʚʦ 

ʤʠʥʘʪʦʪʦ ʥʝ ʩʝ ʧʦʩʚʝʪʫʚʘʣʦ ʜʦʚʦʣʥʦ ʚʥʠʤʘʥʠʝ, ʥʦ ʩʦ ʠʟʛʨʘʜʙʘ ʥʘ 

ʦʙʠʢʦʣʥʠʮʘʪʘ ʦʢʦʣʫ ʛʣʘʚʥʠʦʪ ʛʨʘʜ ʉʢʦʧʿʝ, ʩʝ ʠʟʛʨʘʜʠʿʘ ʧʨʚʠʪʝ ʟʘʰʪʠʪʥʠ ʼʠʜʦʚʠ 

- ʙʘʨʠʝʨʠ. ʇʨʠʤʝʥʝʪʠ ʩʝ ʘʢʫʩʪʠʯʥʠ ʙʘʨʠʝʨʠ ʦʜ ʜʚʘʪʘ ʪʠʧʘ ʘʧʩʦʨʙʠʨʘʯʢʠ ʠ 

ʨʝʬʣʝʢʪʠʨʘʯʢʠ ʙʘʨʠʝʨʠ. ɸʧʩʦʨʙʠʨʘʯʢʠʪʝ ʙʘʨʠʝʨʠ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ 

ʘʣʫʤʠʥʠʫʤ, ʧʝʨʬʦʨʠʨʘʥʠ ʦʜ ʝʜʥʘʪʘ ʩʪʨʘʥʘ, ʩʦ ʠʩʧʦʣʥʘ ʦʜ ʤʠʥʝʨʘʣʥʘ ʚʦʣʥʘ 

(ʉʣ. 37), ʜʦʜʝʢʘ ʨʝʬʣʝʢʪʠʨʘʯʢʠʪʝ ʙʘʨʠʝʨʠ ʠʟʨʘʙʦʪʝʥʠ ʩʝ ʦʜ  ʧʣʘʩʪʠʢʘ ʠ ʩʝ 

ʪʨʘʥʩʧʘʨʝʥʪʥʠ (ʉʣ. 38) [31].   

ʇʨʠʯʠʥʘʪʘ ʟʘ ʥʝʜʦʚʦʣʥʦ ʧʦʩʚʝʪʫʚʘˁʝ ʥʘ ʟʘʰʪʠʪʘʪʘ ʦʜ ʙʫʯʘʚʘ, 

ʥʘʿʚʝʨʦʿʘʪʥʦ ʩʝ ʥʘʦʺʘ ʚʦ ʥʝʜʦʚʦʣʥʠʪʝ ʬʠʥʘʥʩʠʠ ʧʨʠ ʠʟʛʨʘʜʙʘ ʥʘ ʧʘʪʠʰʪʘ, ʢʘʢʦ 

ʠ ʚʦ ʪʦʘ ʰʪʦ ʥʝ ʧʦʩʪʦʠ ʩʠʩʪʝʤʘʪʩʢʦ ʩʣʝʜʝˁʝ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʩʦ ʙʫʯʘʚʘ ʥʘ 

ʧʘʪʠʰʪʘʪʘ ʚʦ ʝʢʩʧʣʦʘʪʘʮʠʿʘ.  
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ʉʣʠʢʘ 37. ɸʧʩʦʨʙʠʨʘʯʢʘ ʟʘʰʪʠʪʥʘ ʙʘʨʠʝʨʘ      ʉʣʠʢʘ 38. ʈʝʬʣʝʢʪʠʚʥʘ          

Figure 37.  Absorptive acoustic barrier                   Figure 38. Reflective 

ʅʘ ʛʨʘʜʩʢʠʪʝ ʩʦʦʙʨʘ˃ʘʿʥʠʮʠ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ 

ʩʦ ʟʚʫʯʥʠ ʙʘʨʠʝʨʠ, ʜʦʩʝʛʘ ʝ ʧʨʠʤʝʥʝʪʦ ʩʘʤʦ ʚʦ ʛʣʘʚʥʠʦʪ ʛʨʘʜ ʉʢʦʧʿʝ ʠ ʪʦʘ ʥʘ 

ʜʚʝ ʤʝʩʪʘ [31]:  

- ʢʘʿ ʪʨʘʥʩʧʦʨʪʥʠʦʪ ʮʝʥʪʘʨ ʚʦ ʮʝʥʪʘʨʦʪ ʥʘ ʛʨʘʜʦʪ - ʨʝʬʣʝʢʪʠʨʘʯʢʘ 

ʙʘʨʠʝʨʘ (ʉʣ. 39) ʠ  

- ʥʘ ʠʟʣʝʟ/ʚʣʝʟ ʦʜ ʉʢʦʧʿʝ ʚʦ ɬʦʨʯʝ ʇʝʪʨʦʚ ï ʘʧʩʦʨʙʠʨʘʯʢʘ ʙʘʨʠʝʨʘ, ʧʨʠ 

ʠʟʛʨʘʜʙʘ ʥʘ  ʦʙʠʢʦʣʥʠʮʘʪʘ ʥʘ ʉʢʦʧʿʝ (ʉʣ. 40). 

 

 

 ʉʣʠʢʘ 39. ʈʝʬʣʝʢʪʠʨʘʯʢʘ ʙʘʨʠʝʨʘ           ʉʣʠʢʘ 40. ɸʧʩʦʨʙʠʨʘʯʢʘ 

Figure 39. Reflective acoustic barrier           Figure 40. Absorptive 
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   ʆʩʪʘʥʘʪʠʪʝ ʚʠʜʦʚʠ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ (ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ 

ʧʨʠʤʝʥʘ ʥʘ Ăʪʠʚʢʠñ ʢʦʣʦʚʦʟʠ ʠ ʜʨ.), ʜʦʩʝʛʘ ʥʝ ʩʝ ʧʨʠʤʝʥʝʪʠ ʥʘ ʧʘʪʥʘʪʘ ʤʨʝʞʘ 

ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ.               

4.1.4 ɿʘʦʙʣʝʥʠ ʙʘʨʠʝʨʠ ʠ ʛʘʣʝʨʠʠ 

 ɿʘ ʩʦʦʙʨʘ˃ʘʿʥʠʮʠ ʢʦʠ ʧʦʤʠʥʫʚʘʘʪ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʛʨʘʜʩʢʠ ʩʨʝʜʠʥʠ 

ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʠʟʚʝʜʘʪ ʧʦʚʠʩʦʢʠ ʙʘʨʠʝʨʠ  ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ, ʢʦʠ 

ʯʝʩʪʦʧʘʪʠ ʥʝ ʩʝ ʚʦ ʭʘʨʤʦʥʠʿʘ ʩʦ ʦʢʦʣʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ. ʅʘʜʤʠʥʫʚʘˁʝʪʦ ʥʘ 

ʚʘʢʦʚ ʧʨʦʙʣʝʤ ʝ ʩʦ ʟʘʦʙʣʫʚʘˁʝ ʥʘ ʙʘʨʠʝʨʘʪʘ ʢʦʥ ʢʦʣʦʚʦʟʦʪ, ʪ.ʥ. Ăʊ ï ʙʘʨʠʝʨʠñ, 

ʧʨʠ ʰʪʦ ʩʦ ʧʨʠʙʣʠʞʫʚʘˁʝ ʥʘ ʙʘʨʠʝʨʘʪʘ ʢʦʥ ʠʟʚʦʨʦʪ, ʩʝ ʚʨʰʠ ʧʦʜʦʙʨʘ ʟʘʰʪʠʪʘ 

ʥʘ ʦʢʦʣʠʥʘʪʘ. 

ʇʦʩʝʙʝʥ ʪʠʧ ʥʘ ʟʘʦʙʣʝʥʘ ʙʘʨʠʝʨʘ ʢʦʿ ʩʝ ʧʨʠʤʝʥʫʚʘ ʚʦ ʫʨʙʘʥʠʪʝ ʩʨʝʜʠʥʠ 

ʝ ʛʘʣʝʨʠʿʘʪʘ. ʈʘʟʣʠʢʘʪʘ ʦʜ ʟʘʦʙʣʝʥʠʪʝ ʙʘʨʠʝʨʠ ʝ ʚʦ ʪʦʘ ʰʪʦ ʩʦ ʛʘʣʝʨʠʠʪʝ ʩʝ 

ʚʨʰʠ ʮʝʣʦʩʥʦ ʧʦʢʨʠʚʘˁʝ ʥʘ ʩʦʦʙʨʘ˃ʘʿʥʠʮʘʪʘ ʠ ʚʩʫʰʥʦʩʪ ʩʝ ʜʦʙʠʚʘ ʪʫʥʝʣ. 

ɻʦʨʥʠʦʪ ʜʝʣ ʥʘ ʛʘʣʝʨʠʿʘʪʘ ʩʝ ʠʟʚʝʜʫʚʘ ʦʜ ʪʨʘʥʩʧʘʨʝʥʪʝʥ ʤʘʪʝʨʠʿʘʣ, ʩʦ ʰʪʦ ʙʠ 

ʩʝ ʦʚʦʟʤʦʞʠʣʘ ʥʦʨʤʘʣʥʘ ʚʠʜʣʠʚʦʩʪ, ʜʦʜʝʢʘ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʩʝ ʧʨʘʚʠ ʥʘʿʯʝʩʪʦ 

ʦʜ ʘʣʫʤʠʥʠʫʤ (ʉʣ. 41) [32].  

 

ʉʣʠʢʘ 41. ɿʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʛʨʘʜʩʢʘ ʩʨʝʜʠʥʘ ʩʦ ʛʘʣʝʨʠʿʘ 

Figure 41. Protection from traffic noise in urban area with galery  
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4.1.5 ʊʫʥʝʣʠ 

ʆʜ ʘʩʧʝʢʪ ʥʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ, ʥʘʿʜʦʙʨʘ ʟʘʰʪʠʪʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 

ʪʫʥʝʣʠʪʝ, ʥʦ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʪʝʥʮʠʨʘ ʜʝʢʘ ʚʦʝʜʥʦ ʪʠʝ ʩʝ ʠ ʥʘʿʩʢʘʧ ʥʘʯʠʥ ʥʘ 

ʟʘʰʪʠʪʘ.  

ʇʦʩʪʦʿʘʪ ʜʚʘ ʥʘʯʠʥʘ ʥʘ ʠʟʚʝʜʙʘ ʥʘ ʪʫʥʝʣʠʪʝ: 

- ʥʘʜʟʝʤʥʠ (ʩʝ ʛʨʘʜʘʪ ʦʜ ʪʨʘʥʩʧʘʨʝʥʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʤʝʪʘʣ, ʧʨʠ ʰʪʦ 

ʩʝʢʦʛʘʰ ʩʝ ʧʦʩʚʝʪʫʚʘ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʦʜʝʢʦʪ ʢʦʿ ʩʝ ʿʘʚʫʚʘ ʚʦ 

ʪʫʥʝʣʦʪ) ʠ 

- ʧʦʜʟʝʤʥʠ (ʢʦʛʘ ʪʦʘ ʝ ʚʦʟʤʦʞʥʦ ʪʫʥʝʣʠʪʝ ʩʝ ʚʢʦʧʫʚʘʘʪ ʚʦ ʟʝʤʿʘ, ʧʨʠ ʰʪʦ 

ʠʤʘʤʝ ʨʘʮʠʦʥʘʣʥʦ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʛʨʘʜʩʢʦʪʦ ʟʝʤʿʠʰʪʝ). 

 

ʄʝʺʫʪʦʘ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʢʦʛʘ ʪʫʥʝʣʠʪʝ ʩʝ ʠʟʚʝʜʫʚʘʘʪ ʢʘʢʦ 

ʦʙʿʝʢʪʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ, ʪʠʝ ʩʢʦʨʦ ʩʝʢʦʛʘʰ ʩʝ ʠʟʚʝʜʫʚʘʘʪ ʢʘʢʦ ʥʘʜʟʝʤʥʠ 

ʦʙʿʝʢʪʠ. 

4.1.6 ʊʠʚʢʠ ʢʦʣʦʚʦʟʠ 

ʇʦʜ ʧʦʠʤʦʪ Ăʪʠʚʢʠ ʢʦʣʦʚʦʟʠñ ʩʝ ʧʦʜʨʘʟʙʠʨʘʘʪ ʢʦʣʦʚʦʟʥʠ ʧʦʚʨʰʠʥʠ ʢʦʠ 

ʩʦʟʜʘʚʘʘʪ ʧʦʤʘʣʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʦʜ ʩʪʘʥʜʘʨʜʥʠʪʝ ʢʦʣʦʚʦʟʠ, ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʟʘʝʤʦʜʝʿʩʪʚʦʪʦ ʧʦʤʝʺʫ ʧʥʝʚʤʘʪʠʢʦʪ ʠ ʢʦʣʦʚʦʟʦʪ (Ăʙʫʯʘʚʘ ʦʜ ʪʨʢʘʣʘˁʝñ - ʢʦʿʘ ʩʝ 

ʿʘʚʫʚʘ ʧʨʠ ʜʚʠʞʝˁʝ ï ʪʨʢʘʣʘˁʝ ʥʘ ʧʥʝʚʤʘʪʠʮʠʪʝ ʧʦ ʢʦʣʦʚʦʟʦʪ).  

ɼʝʢʘ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ, ʛʦʚʦʨʠ ʠ ʬʘʢʪʦʪ ʜʝʢʘ ʙʫʯʘʚʘʪʘ 

ʦʜ ʪʨʢʘʣʘˁʝ ʩʪʘʥʫʚʘ ʜʦʤʠʥʘʥʪʥʘ ʧʨʠ ʙʨʟʠʥʠ ʧʦʛʦʣʝʤʠ ʦʜ 50 km/h, ʰʪʦ ʟʥʘʯʠ 

ʜʝʢʘ ʦʚʦʿ ʪʠʧ ʥʘ ʢʦʣʦʚʦʟʠ ʩʝ ʧʦʝʬʠʢʘʩʥʠ ʧʨʠ ʦʪʚʦʨʝʥʠ ʧʘʪʥʠ ʜʝʣʥʠʮʠ 

(ʘʚʪʦʧʘʪʠʰʪʘ, ʤʘʛʠʩʪʨʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʧʘʪʠʰʪʘ).  

ɻʣʘʚʥʠ ʬʘʢʪʦʨʠ ʥʘ ʘʩʬʘʣʪʥʪʘʪʘ ʧʦʢʨʠʚʢʘ ʢʦʠ ʚʣʠʿʘʘʪ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ ʪʨʢʘʣʘˁʝ 

ʩʝ: 

V ʪʝʢʩʪʫʨʘʪʘ ʠ  

V ʧʦʨʦʟʥʦʩʪʘ. 
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ʆʧʰʪʦ ʟʝʤʝʥʦ ʢʦʛʘ ʠʤʘʤʝ ʪʝʢʩʪʫʨʘ ʩʦ ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ 1,5 ï 2 ʠʥʯʠ 

(3,81 ï 5,08 sm),  ʪʦʛʘʰ ʩʝ ʧʨʦʠʟʚʝʜʫʚʘ ʥʘʿʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ. ɿʘ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ, ʪʝʢʩʪʫʨʘ ʥʘ ʢʦʣʦʚʦʟʦʪ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʨʘʤʥʘ, ʠʣʠ 

ʥʝʛʘʪʠʚʥʦ ʦʨʠʝʥʪʠʨʘʥʘ ï ʥʘʩʦʯʝʥʘ ʥʘʜʦʣʫ. (ʉʣ. 42).   

 

 

ʉʣʠʢʘ 42. ʐʝʤʘ ʠ ʬʦʪʦʛʨʘʬʠʠ ʥʘ ʜʦʙʨʘ ʠ ʣʦʰʘ ʪʝʢʩʪʫʨʘ ʥʘ ʢʦʣʦʚʦʟʦʪ, ʚʦ 

ʦʜʥʦʩ ʥʘ ʩʦʟʜʘʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘ ʦʜ ʦʜʥʦʩʦʪ ʧʥʝʚʤʘʪʠʢ - ʢʦʣʦʚʦʟ 

Figure 42. Conceptual schematic and photos of bad and good texture profiles as 

they relate to tire-pavement noise generation potential 

ʆʜ ʘʩʧʝʢʪ ʥʘ ʧʦʨʦʟʥʦʩʪʘ, ʦʥʠʝ ʢʦʣʦʚʦʟʥʠ ʧʦʚʨʰʠʥʠ ʢʦʠ ʩʝ Ăʧʦʦʪʚʦʨʝʥʠñ 

ï ʧʦʧʦʨʦʟʥʠ, ʚʩʫʰʥʦʩʪ ʩʝ ʠ ʧʦʪʠʚʢʠ.   

ɺʦ ʈʝʧʫʙʣʠʢʘ ʉʣʦʚʝʥʠʿʘ ʩʧʨʦʚʝʜʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʦʜʨʝʜʫʚʘˁʝ ʥʘ 

ʟʘʚʠʩʥʦʩʪʘ ʧʦʤʝʺʫ ʪʠʧʦʪ ʥʘ ʘʩʬʘʣʪʥʘ ʧʦʢʨʠʚʢʘ ʠ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ 

(ʩʦʟʜʘʜʝʥʘ ʦʜ ʪʨʢʘʣʘˁʝ ʥʘ ʧʥʝʚʤʘʪʠʮʠʪʝ ʧʦ ʢʦʣʦʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ), ʥʘ 

ʘʩʬʘʣʪʥʠ ʤʝʰʘʚʠʥʠ ʢʦʠ ʥʘʿʯʝʩʪʦ ʩʝ ʧʨʠʤʝʥʫʚʘʘʪ ʥʘ ʧʘʪʠʰʪʘʪʘ. ʏʝʪʠʨʠʪʝ 

ʛʣʘʚʥʠ ʛʨʫʧʠ ʘʩʬʘʣʪʥʠ ʤʝʰʘʚʠʥʠ ʢʦʠ ʩʝ ʠʩʧʠʪʫʚʘʥʠ ʩʝ: ʘʩʬʘʣʪ ʙʝʪʦʥ - ɸɹ 

(asphalt concrete - AC), ʜʨʝʥʘʞʝʥ ʘʩʬʘʣʪ (drainage asphalt - DA), ʧʦʚʨʰʠʥʩʢʠ 

ʦʙʨʘʙʦʪʢʠ (surface dressing) ʠ ʉʄɸ ʘʩʬʘʣʪ (stone mastic asphalt - SMA).  
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʤʝʨʝˁʘʪʘ ʥʘ ʥʠʚʦʘʪʘ ʥʘ ʟʚʫʢ, ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʝʤʠʩʠʿʘʪʘ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ ʝ ʥʘʿʤʘʣʘ ʢʘʿ ʘʩʬʘʣʪʦʪ ʉʄɸ, ʙʫʯʘʚʘ ʢʦʿʘ ʝ ʟʘ 1,5 ï 2 

dB(A) ʧʦʤʘʣʘ ʦʜ ʜʨʫʛʠʪʝ ʪʠʧʦʚʠ ʥʘ ʘʩʬʘʣʪʥʘ ʤʝʰʘʚʠʥʘ (ʉʣ. 43) [33].  

 

 

 

ʉʣʠʢʘ 43. ʐʝʤʘ ʠ ʩʣʠʢʘ ʦʜ ʧʦʨʦʟʥʦʩʪʘ ʢʘʿ ʉʄɸ ʘʩʬʘʣʪʦʪ (Stone Mastic Asphalt) 

 Figurʝ 43. Gap-graded SMA schematic and photo 
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5 ɽʂʉʇɽʈʀʄɽʅʊɸʃɽʅ ɼɽʃ 

5.1 ʎʝʣ ʥʘ ʠʩʪʨʘʞʫʚʘˁʝʪʦ 

ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ ʩʦʦʙʨʘ˃ʘʿʥʠʮʠʪʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, 

ʣʫʺʝʪʦ ʠ ʞʠʚʦʪʥʠʪʝ ʝ ʛʦʣʝʤʦ, ʥʦ ʟʘ ʞʘʣ ʧʨʠ ʧʣʘʥʠʨʘˁʝ, ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʠ 

ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʧʘʪʠʰʪʘ, ʦʚʘʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʜʦʩʝʛʘ ʯʝʩʪʦʧʘʪʠ ʩʝ ʟʘʥʝʤʘʨʫʚʘʰʝ, 

ʧʦʨʘʜʠ ʬʘʢʪʦʪ ʰʪʦ ʧʘʪʥʠʪʝ ʧʨʘʚʮʠ ʢʦʠ ʛʠ ʧʦʚʨʟʫʚʘʘʪ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʩʝ 

ʛʨʘʜʘʪ ʚʦ ʥʝʥʘʩʝʣʝʥʠ ʠʣʠ ʨʝʪʢʦ ʥʘʩʝʣʝʥʠ ʦʙʣʘʩʪʠ.  

ɸʥʘʣʠʟʠʨʘʥʘ ʝ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ ʥʠʟ 

ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʥʘ ʜʝʣʦʪ ʥʘ ɸʚʪʦʧʘʪʦʪ ɸ2 (ɽ-65) ʜʝʣʥʠʮʘ: ʉʢʦʧʿʝ-ʊʝʪʦʚʦ, ʚʦ 

ʜʝʣʦʪ ʥʘ ʘʪʘʨʦʪ ʥʘ ʩ. ʃʘʩʢʘʨʮʠ [34]. 

ʂʘʢʦ ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʝʣʦʪ ʥʘ ʘʚʪʦʧʘʪʦʪ ʢʦʿ ʤʠʥʫʚʘ ʥʠʟ 

ʩ. ʃʘʩʢʘʨʮʠ ʝ ʙʣʠʟʠʥʘʪʘ ʥʘ ʩʪʘʥʙʝʥʠ ʦʙʿʝʢʪʠ ʜʦ ʩʘʤʠʦʪ ʘʚʪʦʧʘʪ, ʢʘʢʦ ʠ 

ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ ʚʦ ʢʦʥʪʠʥʫʠʨʘʥ ʠʣʠ ʧʦʚʨʝʤʝʥ ʧʝʨʠʦʜ, ʘ 

ʢʦʿʘ ʝ ʩʦ ʨʘʟʣʠʯʥʠ ʥʠʚʦʘ. ʇʦʨʘʜʠ ʦʚʘ, ʠʩʪʘʪʘ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʦʰʪʝʪʫʚʘˁʝ 

ʥʘ ʩʣʫʰʥʠʪʝ ʦʨʛʘʥʠ ʠ ʥʘʨʫʰʫʚʘˁʝ ʥʘ ʧʩʠʭʠʯʢʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʣʫʺʝʪʦ ʦʜ 

ʨʝʛʠʦʥʦʪ, ʢʦʥʪʠʥʫʠʨʘʥʦʪʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʨʝʬʣʝʢʪʠʨʘ ʚʨʟ 

ʨʘʩʧʦʣʦʞʝʥʠʝʪʦ, ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʨʘʙʦʪʘ, ʟʛʦʣʝʤʝʥʦ ʯʫʚʩʪʚʦ ʥʘ ʟʘʤʦʨ ʠ 

ʜʝʧʨʝʩʠʚʥʦʩʪ. 

ʎʝʣʪʘ ʥʘ ʦʚʘ ʠʩʪʨʘʞʫʚʘˁʝ ʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ 

ʙʫʯʘʚʘ ʦʜ ʘʚʪʦʧʘʪʦʪ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʦʢʦʣʠʥʘ ʚʦ ʘʪʘʨʦʪ ʥʘ ʩ. ʃʘʩʢʘʨʮʠ, ʘ ʧʦʪʦʘ 

ʜʘ ʩʝ ʠʟʨʘʙʦʪʠ ʟʚʫʯʥʘ ʢʘʨʪʘ ʟʘ ʜʘ ʩʝ ʫʪʚʨʜʠ ʥʝʿʟʠʥʦʪʦ ʚʣʠʿʘʥʠʝ. 

5.2 ʄʝʪʦʜʠ ʥʘ ʠʩʪʨʘʞʫʚʘʯʢʘ ʨʘʙʦʪʘ 

ʅʘ ʘʚʪʦʧʘʪʦʪ ɸ2 (ɽ-65) ʉʢʦʧʿʝ - ʊʝʪʦʚʦ ʜʝʣʥʠʮʘ ʦʜ km 10+734,95 ʜʦ km 

11+057,85 ʚʦ ʘʪʘʨʦʪ ʥʘ ʩ. ʃʘʩʢʘʨʮʠ ʧʦʩʪʦʠ ʥʘʩʝʣʙʘ ʢʦʿʘ ʩʝ ʥʘʦʺʘ ʦʜ ʣʝʚʘʪʘ 

ʩʪʨʘʥʘ ʥʘ ʘʚʪʦʧʘʪʦʪ ʠ ʝ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʢʦʣʦʚʦʟʦʪ. ɺʦ ʪʦʿ ʨʝʛʠʦʥ ʝ 

ʥʘʧʨʘʚʝʥʦ ʤʝʨʝˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʩʦʦʙʨʘ˃ʘʿʦʪ ʰʪʦ ʩʝ 

ʦʜʚʠʚʘ ʧʦʤʝʺʫ ʥʘʚʝʜʝʥʠʪʝ ʩʪʘʮʠʦʥʘʞʠ. 
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ʄʝʨʝˁʝʪʦ ʝ ʠʟʚʨʰʝʥʦ ʩʦ ʩʦʬʠʩʪʠʮʠʨʘʥʘ ʜʠʛʠʪʘʣʥʘ ʤʝʨʥʘ ʦʧʨʝʤʘ ʪʠʧ 

Bruel & Kjaer Investigator 2260. ʉʦ ʮʝʣ ʧʨʦʚʝʨʢʘ ʥʘ ʪʦʯʥʦʩʪʘ ʥʘ ʦʧʨʝʤʘʪʘ, 

ʠʩʪʘʪʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝʜ ʠ ʧʦ ʤʝʨʝˁʝʪʦ ʝ ʢʘʣʠʙʨʠʨʘʥʘ ʩʦ ʚʠʩʦʢʦ ʧʨʝʮʠʟʝʥ 

ʩʦʬʠʩʪʠʮʠʨʘʥ ʢʘʣʠʙʘʨ ʪʠʧ Bruel & Kjaer Sound Level Calibrator type 4231. 

ʄʝʨʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʙʨʘʙʦʪʝʥʠ ʠ ʧʦʜʛʦʪʚʝʥʠ ʚʦ ʩʦʦʜʚʝʪʥʘ ʬʦʨʤʘ ʟʘ 

ʘʥʘʣʠʟʘ ʠ ʧʨʠʢʘʞʫʚʘˁʝ ʩʦ ʩʧʝʮʠʿʘʣʠʟʠʨʘʥ ʩʦʬʪʚʝʨ Sound Analysis BZ 7210 

Bruel & Kajer. 

ʄʝʨʝˁʝʪʦ ʝ ʠʟʚʨʰʝʥʦ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʨʝʮʠʟʥʦ ʦʜʨʝʜʝʥʠ ʥʦʨʤʠ ʠ 

ʧʨʝʧʦʨʘʢʠ ʥʘ ʩʦʦʜʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʜʠ ʟʘ ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ. 

ʀʟʚʨʰʝʥʦ ʝ ʤʝʨʝˁʝ ʥʘ 64 ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʤʝʨʥʠ ʪʦʯʢʠ, ʢʘʢʦ ʥʘ ʩʘʤʠʦʪ 

ʘʚʪʦʧʘʪ, ʪʘʢʘ ʠ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʤʝʨʥʠ ʪʦʯʢʠ ʩʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ 

ʢʦʦʨʜʠʥʘʪʠ ʧʦʢʨʘʿ ʘʚʪʦʧʘʪʦʪ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ, ʘ ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʦʚʦʟʤʦʞʠ ʪʦʯʥʦ ʢʘʨʪʠʨʘˁʝ ʥʘ ʨʝʛʠʦʥʦʪ. 

 

ʇʨʠ ʤʝʨʝˁʝʪʦ ʤʝʨʥʠʦʪ ʫʨʝʜ ʝ ʧʦʩʪʘʚʝʥ ʥʘ ʚʠʩʠʥʘ ʦʜ 1,50 ʤʝʪʨʠ. 

ʄʝʨʥʠʦʪ ʦʧʩʝʛ ʠʟʥʝʩʫʚʘ ʦʜ 30 dB ʜʦ 110 dB. 

ʄʝʪʝʦʨʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ: 

- ʇʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʟʜʫʭ: 10Áʉ 

- ʇʨʦʩʝʯʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʦʟʜʫʭ:   63% 

- ʇʨʦʩʝʯʝʥ ʧʨʠʪʠʩʦʢ:   981 kPa 

5.3 ɺʣʝʟʥʠ ʧʘʨʘʤʝʪʨʠ 

ʇʨʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ, ʢʘʢʦ ʠ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ 

ʧʨʝʜʣʦʛ- ʤʝʨʢʠʪʝ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ/ʥʝʿʟʠʥʦʪʦ ʩʚʝʜʫʚʘˁʝ ʚʦ 

ʜʦʟʚʦʣʝʥʠ ʨʘʤʢʠ ʚʦ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʢʦʨʠʩʪʝʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

5.3.1 ɺʣʝʟʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʩʦʦʙʨʘ˃ʘʿ (ʧʨʦʪʦʢ ʥʘ ʚʦʟʠʣʘ) 

ʇʨʠ ʧʨʝʟʝʤʘˁʝʪʦ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʮʝʣʦʜʥʝʚʥʠʦʪ ʧʨʦʪʦʢ ʥʘ ʚʦʟʠʣʘ, 

ʠʩʪʠʪʝ ʩʝ ʧʦʜʝʣʝʥʠ ʥʘ ʜʚʘ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʘ /ʜʝʥ ʠ ʥʦ/˃. 
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ʊʘʙʝʣʘ 22. ɼʝʬʠʥʠʨʘʥʠ ʧʝʨʠʦʜʠ 

Table 22. Defined periods 

ʇʝʨʠʦʜ ʆʧʠʩ ʦʜ ɼʦ 

ɼʝʥ ɼʥʝʚʝʥ ʧʝʨʠʦʜ 07:00 19:00 

ʅʦ ˃ ʅʦ˃ʝʥ ʧʝʨʠʦʜ 19:00 07:00 

 

ɺʣʝʟʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʙʨʦʿʦʪ ʥʘ ʚʦʟʠʣʘ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʟʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ 

ʥʘ ʚʦʟʠʣʘ (ʣʝʩʥʠ ʠ ʪʝʰʢʠ ʚʦʟʠʣʘ). ʄʝʨʝˁʘʪʘ ʟʘ ʧʨʦʪʦʢʦʪ ʥʘ ʩʦʦʙʨʘ˃ʘʿ ʩʝ 

ʧʨʝʟʝʤʝʥʠ ʦʜ ɱʇ Ăʄʘʢʝʜʦʥʠʿʘ ʧʘʪñ - ʉʢʦʧʿʝ. ʉʧʦʨʝʜ ʩʣʝʜʝˁʝʪʦ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ 

ʜʦʙʠʝʥʠ ʦʜ ʘʚʪʦʤʘʪʩʢʠʪʝ ʙʨʦʿʘʯʠ ʥʘ ʙʨʦʿʘʯʢʦ ʤʝʩʪʦ ʙʨ. 41 ʉʘʨʘʿ: ʉʢʦʧʿʝ ï 

ɾʝʣʠʥʦ ʜʦʙʠʝʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʧʦʜʘʪʦʮʠ: 

ʊʘʙʝʣʘ 23. ʇʨʦʩʝʯʝʥ ʜʥʝʚʝʥ/ʥʘ ʯʘʩ ʧʨʦʪʦʢ ʥʘ ʚʦʟʠʣʘ, ʩʧʦʨʝʜ ʢʘʪʝʛʦʨʠʿʘ ʥʘ 

ʚʦʟʠʣʘʪʘ (ʣʝʩʥʠ ʚʦʟʠʣʘ, ʪʝʰʢʠ ʚʦʟʠʣʘ) 

Table 23.  Average daily/hourly flow of vehicles, according to vehicles type (easy, 

heavy vehicles) 

 

ɺʢʫʧʥʦ ʃʝʩʥʠ ʚʦʟʠʣʘ ʊʝʰʢʠ ʚʦʟʠʣʘ 

 

ʜʥʝʚʥʦ ʥʘ ʯʘʩ ʜʥʝʚʥʦ ʥʘ ʯʘʩ ʜʥʝʚʥʦ ʥʘ ʯʘʩ 

ʧʨʦʩʝʯʝʥ 

ʩʦʦʙʨʘ˃ʘʿ - 

ʛʦʜʠʰʥʦ ʥʠʚʦ 8322 347 7407 309 915 38 

ʧʨʦʩʝʯʝʥ 

ʩʦʦʙʨʘ˃ʘʿ - ʜʝˁʝ 7184 299 6394 266 790 33 

ʧʨʦʩʝʯʝʥ 

ʩʦʦʙʨʘ˃ʘʿ - ʥʦ˃ʝ 1135 47 1010 42 125 5 

ʧʨʦʩʝʯʝʥ 

ʩʦʦʙʨʘ˃ʘʿ - ʣʝʪʦ 8722 364 7763 324 959 40 

ʧʨʦʩʝʯʝʥ 

ʩʦʦʙʨʘ˃ʘʿ - ʟʠʤʘ 7922 330 7051 294 871 36 



122 

 

 

       

 

 

 

ʊʘʙʝʣʘ 24. ʇʨʦʩʝʯʝʥ ʜʥʝʚʝʥ / ʥʘ ʩʘʘʪ ʧʨʦʪʦʢ ʥʘ ʚʦʟʠʣʘ, ʩʧʦʨʝʜ ʢʘʪʝʛʦʨʠʿʘ ʥʘ ʚʦʟʠʣʘʪʘ (ʣʝʩʥʠ ʚʦʟʠʣʘ, ʪʝʰʢʠ ʚʦʟʠʣʘ) ʧʦ 

ʢʦʣʦʚʦʟʥʠ ʣʝʥʪʠ 

Table 24. Average daily/hourly flow of vehichles, according to vehicles` type (easy, heavy vehicles) on lane road 

 

ɺʢʫʧʥʦ ʃʝʩʥʠ ʚʦʟʠʣʘ ʊʝʰʢʠ ʚʦʟʠʣʘ 

 

ʜʥʝʚʥʦ ʥʘ ʯʘʩ ʜʥʝʚʥʦ ʥʘ ʯʘʩ ʜʥʝʚʥʦ ʥʘ ʯʘʩ 

ʢʦʣʦʚʦʟʥʘ ʣʝʥʪʘ ʣʝʚʘ ʜʝʩʥʘ ʣʝʚʘ ʜʝʩʥʘ ʣʝʚʘ ʜʝʩʥʘ ʣʝʚʘ ʜʝʩʥʘ ʣʝʚʘ ʜʝʩʥʘ ʣʝʚʘ ʜʝʩʥʘ 

ʧʨʦʩʝʯʝʥ ʩʦʦʙʨʘ˃ʘʿ - 

ʛʦʜʠʰʥʦ ʥʠʚʦ 
4161 4161 137 138 3704 3703 133 133 395 395 17 16 

ʧʨʦʩʝʯʝʥ ʩʦʦʙʨʘ˃ʘʿ - 

ʜʝˁʝ 
3704 3703 150 149 1597 1598 154 155 457 458 19 19 

ʧʨʦʩʝʯʝʥ ʩʦʦʙʨʘ˃ʘʿ - ʥʦ˃ʝ 568 567 24 23 505 505 21 21 63 62 3 2 

ʧʨʦʩʝʯʝʥ ʩʦʦʙʨʘ˃ʘʿ - ʣʝʪʦ 4361 4361 182 182 3882 3881 162 162 480 479 20 20 

ʧʨʦʩʝʯʝʥ ʩʦʦʙʨʘ˃ʘʿ - ʟʠʤʘ 3961 3961 165 165 3526 3525 147 147 436 435 18 18 
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ʇʨʦʮʝʥʪʦʪ ʥʘ ʪʝʰʢʠ ʚʦʟʠʣʘ ʦʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ ʝ 11%, ʜʦʜʝʢʘ 

ʧʘʢ ʧʨʦʮʝʥʪʦʪ ʥʘ ʣʝʩʥʠ ʚʦʟʠʣʘ ʦʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʚʦʟʠʣʘ ʝ 89%.  

ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʚʦʟʠʣʘʪʘ, ʧʨʦʩʝʯʥʘʪʘ ʙʨʟʠʥʘ ʧʦ 

ʢʘʪʝʛʦʨʠʠ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʚʦ ʪʘʙʝʣʘ 25. 

 

ʊʘʙʝʣʘ 25. ʇʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʚʦʟʠʣʘʪʘ   

Table 25. Average speed depending on the category of the vehicle 

 
ʃʝʩʥʠ ʚʦʟʠʣʘ ʊʝʰʢʠ ʚʦʟʠʣʘ 

ʇʨʦʩʝʯʥʘ ʙʨʟʠʥʘ [km/h] 120 100 

 

5.3.2 ɺʣʝʟʥʠ ʤʝʪʝʦʨʦʣʦʰʢʠ ʧʘʨʘʤʝʪʨʠ 

ʂʘʢʦ ʚʣʝʟʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʚʫʯʥʘ ʢʘʨʪʘ ʩʝ ʢʦʨʠʩʪʘʪ 

ʤʝʪʝʦʨʦʣʦʰʢʠʪʝ ʧʘʨʘʤʝʪʨʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʟʜʫʰʝʥ ʧʨʠʪʠʩʦʢ ʠ ʚʣʘʞʥʦʩʪ ʥʘ 

ʚʦʟʜʫʭʦʪ), ʜʦʙʠʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʍʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠʦʪ ʟʘʚʦʜ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ. 

ʇʨʦʩʝʯʥʠʪʝ ʤʝʩʝʯʥʠ ʠ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʦʟʜʫʭʦʪ ʚʦ ʢʝʣʚʠʥʠ (K) 

ʠ ʮʝʣʟʠʫʩʦʚʠ ʩʪʝʧʝʥʠ (ÜC), ʢʘʢʦ ʠ ʧʨʦʩʝʯʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʦʟʫʜʭʦʪ ʩʝ 

ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 26 ʠ ʪʘʙʝʣʘ 27. 
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ʊʘʙʝʣʘ 26.  ʇʨʦʩʝʯʥʠ ʤʝʩʝʯʥʠ ʠ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʦʟʜʫʭʦʪ 

Table 26. Monthly and annual temperatures 

 

 

 

ʎʝʣʟʠʫʩ (ÜC) ʂʝʣʚʠʥ (ʂ) ʄʝʩʝʮ 

-0,6 272.55   I 

1.8  274.35  II 

6,2  279.35  III 

 11.4  284.55  IV 

 15.8  288.65 V 

 19.4  292.55  VI 

 21.4  294.55  VII 

 21.1  294.25 VIII 

 17.0  290.15 IX 

 11.1  284.25 X 

 .5.8  278.95  XI 

 1.2  274.35  XII 

 10.9  284.05 ʉʨʝʜʥʦ ʛʦʜʠʰʥʦ 

 22.0  295.15 ɻʦʜʠʰʥʘ ʘʤʧʣʠʪʫʜʘ 

   
 

 

 

 

 



125 

 

 

       

 

 

 

ʊʘʙʝʣʘ 27. ʇʨʦʩʝʯʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʝʨʠʦʜʠ 

Table 27. Average temperatures in specific periods 

 

ʣʝʪʦ ʟʠʤʘ 

ʂʝʣʚʠʥ (ʂ) ʎʝʣʟʠʫʩ (ÜC) ʂʝʣʚʠʥ (ʂ) ʎʝʣʟʠʫʩ (ÜC) 

ʇʨʦʩʝʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ 

 

292.875 

 

19.72 

 

275.3 

 

2.15 

 

ʇʨʦʩʝʯʥʘʪʘ ʤʝʩʝʯʥʘ ʠ ʛʦʜʠʰʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʦʟʫʜʭʦʪ ʢʘʢʦ ʠ ʧʨʦʩʝʯʥʠʪʝ 

ʚʣʘʞʥʦʩʪʠ ʥʘ ʚʦʟʜʫʭʦʪ ʣʝʪʦ / ʟʠʤʘ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 28 ʠ ʪʘʙʝʣʘ 29. 

 

 

ʊʘʙʝʣʘ 28. ʇʨʦʩʝʯʥʘ ʤʝʩʝʯʥʘ ʠ ʛʦʜʠʰʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʦʟʜʫʭʦʪ 

Table 28. Average monthly and annual humidity 

ʄʝʩʝʮ 

ʇʨʦʩʝʯʥʘ 

ʚʣʘʞʥʦʩʪ ʥʘ 

ʚʦʟʜʫʭʦʪ (%) 

ʄʝʩʝʮ 

ʇʨʦʩʝʯʥʘ 

ʚʣʘʞʥʦʩʪ ʥʘ 

ʚʦʟʜʫʭʦʪ (%) 

ʉʨʝʜʥʘ 

ʚʣʘʞʥʦʩʪ 

ʥʘ 

ʚʦʟʜʫʭʦʪ 

(%) 

I 82 VII 57 70 

II 74 VIII 88 / 

III 67 IX / / 

IV / X / / 

V / XI / / 

VI 62 XII 84 / 
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ʊʘʙʝʣʘ 29. ʇʨʦʩʝʯʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʦʟʜʫʭʦʪ ʧʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʝʨʠʦʜʠ 

Table 29. Average humidity in specific periods  

ɻʦʜʠʰʥʦ ʚʨʝʤʝ ʣʝʪʦ ʟʠʤʘ 

ʇʨʦʩʝʯʥʘ 

ʚʣʘʞʥʦʩʪ ʥʘ 

ʚʦʟʜʫʭʦʪ (%) 

69 80 

 

5.3.3 ɺʣʝʟʥʠ ʧʘʨʘʤʝʪʨʠ - ʧʨʦʩʝʯʝʥ ʛʦʜʠʰʝʥ ʧʨʠʪʠʩʦʢ ʥʘ ʚʦʟʜʫʭʦʪ 

ʉʧʦʨʝʜ ʧʦʜʘʪʦʮʠʪʝ ʜʦʙʠʝʥʠ ʦʜ ʍʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ʟʘʚʦʜ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ ʧʨʦʩʝʯʥʠʦʪ ʛʦʜʠʰʝʥ ʧʨʠʪʠʩʦʢ ʥʘ ʚʦʟʜʫʭʦʪ ʠʟʥʝʩʫʚʘ 98,1 [ʢʈʘ]. 

5.3.4 ʇʦʜʘʪʦʮʠ ʟʘ ʠʟʚʦʨʦʪ ʥʘ ʟʚʫʢ 

ɺʠʩʠʥʘʪʘ ʥʘ ʠʟʚʦʨʦʪ ʥʘ ʟʚʫʢ (ʩʨʝʜʥʘ ʚʠʩʠʥʘ ʥʘ ʝʤʠʪʫʚʘˁʝ ʥʘ ʟʚʫʢ ʦʜ 

ʝʤʠʪʝʨʠʪʝ ʥʘ ʟʚʫʢ - ʚʦʟʠʣʘʪʘ) ʩʧʦʨʝʜ ISO 9613-1/2 ʠʟʥʝʩʫʚʘ: 

ʅ=0,75 m 

ɽʤʠʩʠʿʘʪʘ ʥʘ ʝʜʝʥ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʣʝʩʥʦ ʚʦʟʠʣʦ)  ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ 

ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 120 km/h ʩʧʦʨʝʜ ISO 9613-1/2 ʝ ʜʘʜʝʥʘ ʚʦ 

ʪʘʙʝʣʘʪʘ 30. 

 

ʊʘʙʝʣʘ 30. ɽʤʠʩʠʿʘ ʥʘ ʝʜʝʥ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʣʝʩʥʦ ʚʦʟʠʣʦ)  ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ 

ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 120 km/h 

Table 30. Emission of a sound source (easy vehicle) with average speed on a 

highway of 120 km/h 

ʌʨʝʢʚ. 63Hz 
125 

Hz 

250 

Hz 

500 

Hz 
1kHz 2kHz 4kHz 8kHz Le(D) 

dB/km 26.8 44.4 50.0 51.9 55 54.3 48.8 37 59.78 
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ɽʤʠʩʠʿʘʪʘ ʥʘ ʝʜʝʥ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʪʝʰʢʦ ʚʦʟʠʣʦ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ 

ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 100 km/h ʩʧʦʨʝʜ ISO 9613-1/2 ʝ ʜʘʜʝʥʘ ʚʦ 

ʪʘʙʝʣʘʪʘ 31.  

ʊʘʙʝʣʘ 31. ɽʤʠʩʠʿʘʪʘ ʥʘ ʝʜʝʥ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʪʝʰʢʦ ʚʦʟʠʣʦ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ 

ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 100 km/h 

Table 31. Emission of a sound source (heavy vehicle) with average speed on a 

highway of 100 km/h 

ʌʨʝʢʚ. 63Hz 
125 

Hz 

250 

Hz 

500 

Hz 
1kHz 2kHz 4kHz 8kHz Le(D) 

dB/km 19.1 42.8 52.7 56.6 56.0 54.5 51.8 40.9 61.78 

5.4 ʈʝʟʫʣʪʘʪʠ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʠʟʚʨʰʝʥʠʪʝ ʤʝʨʝˁʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ ʚʦ 

ʘʪʘʨʦʪ ʥʘ ʩ. ʃʘʩʢʘʨʮʠ ʩʝ ʜʘʜʝʥʠ ʚʦ ʊʘʙʝʣʘ ʙʨ. 32. 

ɼʦʟʚʦʣʝʥʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʧʦʢʨʘʿ ʘʚʪʦʧʘʪ, ʩʦʛʣʘʩʥʦ 

ʚʘʞʝʯʢʠʪʝ ʩʪʘʥʜʘʨʜʠ ʠʟʥʝʩʫʚʘ 60 dB ʧʨʝʢʫ ʜʝʥ ʠ 50 dB ʥʦ˃ʝ.  

ʅʘ ʢʘʨʪʘʪʘ ʚʦ ʇʨʠʣʦʛ ʙʨʦʿ 1 ʝ ʜʘʜʝʥ ʜʝʣʦʪ ʦʜ km 10+734,95 ʜʦ km 

11+057,85 ʧʨʠ ʰʪʦ ʩʝ ʚʥʝʩʝʥʠ ʤʝʨʥʠʪʝ ʪʦʯʢʠ ʩʦ ʚʥʝʩʝʥ ʙʨʦʿ ʥʘ ʤʝʨʥʦ ʤʝʩʪʦ ʠ 

ʜʦʙʠʝʥʠʦʪ ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʤʝʨʝʥʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʦʜʨʝʜʝʥ ʚʨʝʤʝʥʩʢʠ 

ʠʥʪʝʨʚʘʣ ʚʦ ʜʝʮʠʙʝʣʠ, ʘ ʢʦʿ ʝ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʨʦʪʦʢʦʪ ʥʘ ʚʦʟʠʣʘ ʠ ʚʦ 

ʧʝʨʠʦʜʦʪ ʥʘ ʤʝʨʝˁʝ.  

ɺʦ ʪʘʙʝʣʘ 32 ʩʝ ʜʘʜʝʥʠ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʤʝʩʪʦʧʦʣʦʞʙʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ 

ʤʝʨʥʠʪʝ ʪʦʯʢʠ ʦʜ ʠʟʚʨʰʝʥʦʪʦ ʤʝʨʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ. 

ʄʝʩʪʦʧʦʣʦʞʙʘʪʘ ʝ ʦʜʨʝʜʝʥʘ ʩʦ ʜʘʜʝʥʦ ʥʦʨʤʘʣʥʦ ʨʘʩʪʦʿʘʥʠʝ ʦʜ ʦʩʦʚʠʥʘʪʘ ʥʘ 

ʧʘʪʦʪ ʠ ʩʦʦʜʚʝʪʥʘʪʘ ʩʪʘʮʠʦʥʘʞʘ ʟʘ ʪʦʘ ʥʦʨʤʘʣʥʦ ʨʘʩʪʦʿʘʥʠʝ. 

ʇʦʜʘʪʦʮʠ ʟʘ ʤʝʩʪʦʧʦʣʦʞʙʘ ʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʤʝʨʥʠ ʪʦʯʢʠ ʦʜ ʠʟʚʨʰʝʥʦ 

ʤʝʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʩʦ ʠʥʩʪʨʫʤʝʥʪ Bruel & Kjaer Investigator 2260. 

ɼʝʣʥʠʮʘ 
ʉʢʦʧʿʝ - 

ʊʝʪʦʚʦ 
ʉʪʘʮʠʦʥʘʞʘ 

ʦʜ km 10+734,95 

ʜʦ km 11+057,85 



128 

 

 

       

 

 

 

ʊʘʙʝʣʘ 32. ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʤʝʩʪʦʧʦʣʦʞʙʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʪʦʯʢʠ 

Table 32. Information about the location and results of the measurement points 

ʆʟʥʘʢʘ ʥʘ 

ʤʝʨʥʦ ʤʝʩʪʦ 
ʉʪʘʮʠʦʥʘʞʘ 

ʈʘʩʪʦʿʘʥʠʝ 

ʥʦʨʤʘʣʥʦ ʥʘ 

ʦʩʦʚʠʥʘ ʥʘ ʧʘʪ 

ʅʠʚʦ ʥʘ ʙʫʯʘʚʘ Leq 

dB (A) 

ʤ-1 10+909.61 38 68.40 

ʤ-2 10+934.28 39 59.47 

ʤ-3 10+983.73 38 62.66 

ʤ-4 10+983.73 37 56.02 

ʤ-5 10+958.92 25 61.19 

ʤ-6 10+990.73 38 58.74 

ʤ-7 11+008.34 38 58.52 

ʤ-8 10+915.00 26 67.55 

ʤ-9 10+934.28 19 72.19 

ʤ-10 10+958.92 19 72.68 

ʤ-11 10+734.95 20 71.66 

ʤ-12 10+890.00 31 67.83 

ʤ-13 10+934.28 25 64.05 

ʤ-14 10+884.79 19 70.34 

ʤ-15 10+950.00 32 68.43 

ʤ-16 10+930.00 38 64.92 

ʤ-17 11+033.02 18 71.63 

ʤ-18 10+069.12 19 70.49 

ʤ-19 10+884.79 37 60.89 



129 

 

 

       

 

 

ʤ-20 10+859.81 40 61.75 

ʤ-21 10+944.00 52 55.57 

ʤ-22 11+033.02 40 58.53 

ʤ-23 10+918.00 25 66.12 

ʤ-24 11+040.00 41 55.24 

ʤ-25 11+055.00 46 53.92 

ʤ-26 11+055.00 16 64.80 

ʤ-27 10+995.00 22 67.33 

ʤ-28 10+975.00 25 62.75 

ʤ-29 10+809.78 41 57.57 

ʤ-30 10+734.95 12 70.47 

ʤ-31 10+743.60 123 65.78 

ʤ-32 10+759.89 12 72.66 

ʤ-33 10+784.94 12 69.61 

ʤ-34 10+790.00 12 70.23 

ʤ-35 10+809.78 12 70.11 

ʤ-36 10+834.36 12 69.12 

ʤ-37 10+859.81 12 70.21 

ʤ-38 10+875.00 12 71.10 

ʤ-39 10+884.79 12 70.23 

ʤ-40 10+909.61 12 68.86 

ʤ-41 10+934.28 12 76.35 

ʤ-42 10+958.92 12 74.73 

ʤ-43 10+965.00 12 75.32 

ʤ-44 10+983.73 12 75.60 
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ʤ-45 11+008.34 12 73.45 

ʤ-46 11+033.22 12 72.65 

ʤ-47 11+057.85 12 72.50 

ʤ-48 10+734.95 12 72.01 

ʤ-49 10+759.89 12 73.20 

ʤ-50 10+784.94 12 71.62 

ʤ-51 10+809.78 12 74.55 

ʤ-52 10+834.36 12 69.50 

ʤ-53 10+859.81 12 70.45 

ʤ-54 10+875.00 12 68.54 

ʤ-55 10884.79 12 67.58 

ʤ-56 10+909.61 12 70.50 

ʤ-57 10+915.00 12 71.24 

ʤ-58 10+934.28 12 73.45 

ʤ-59 10+958.92 12 73.25 

ʤ-60 10+983.73 12 74.10 

ʤ-61 10+995.00 12 72.19 

ʤ-62 11+008.34 12 69.33 

ʤ-63 11+033.02 12 68.12 

ʤ-64 11+057.85 12 68.40 

5.5 ɸʥʘʣʠʟʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʜ ʤʝʨʝˁʘʪʘ 

ʉʦ ʘʥʘʣʠʟʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʤʝʨʝˁʘ ʥʘ ʬʘʢʪʠʯʢʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʪʝʨʝʥ ʠ 

ʥʠʚʥʘ ʩʧʦʨʝʜʙʘ ʩʦ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʫʩʚʦʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʉʦʙʨʘʥʠʝʪʦ 

ʥʘ ʈ ʄʘʢʝʜʦʥʠʿʘ (50 dB ʥʦ˃ʝ ʠ 60 dB ʜʝˁʝ) ʦʜ 64 ʤʝʨʥʠ ʤʝʩʪʘ 29 ʩʝ ʥʘʦʺʘʘʪ ʚʦ 

ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʧʨʠʪʦʘ ʰʪʦ: 
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- ɼʥʝʚʥʦʪʦ ʜʦʟʚʦʣʝʥʦ ʥʠʚʦ ʥʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʦʜ 

29 ʤʝʨʥʠ ʤʝʩʪʘ ʥʝ ʛʦ ʠʩʧʦʣʥʫʚʘʘʪ 14 ʤʝʨʥʠ ʤʝʩʪʘ ʦʜʥʦʩʥʦ 40,6% (ʚʦ 

ʪʘʙʝʣʘʪʘ 1 ʜʘʜʝʥʠ ʩʝ ʤʝʩʪʦʧʦʣʦʞʙʘʪʘ ʠ ʠʟʤʝʨʝʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ 

ʤʝʨʥʠʪʝ ʤʝʩʪʘ). 

- ʄʝʨʥʠʪʝ ʤʝʩʪʘ ʢʦʠ ʥʝ ʛʦ ʟʘʜʦʚʦʣʫʚʘʘʪ ʫʩʣʦʚʦʪ ʟʘ ʜʝʥʩʢʦ ʧʨʠʩʫʩʪʚʦ ʥʘ 

ʙʫʯʘʚʘ ʩʝ: ʤ-1, ʤ-3, ʤ-5, ʤ-8, ʤ-12, ʤ-13, ʤ-15, ʤ-16, ʤ-19, ʤ-20, ʤ-23, ʤ-

26, ʤ-27 ʠ ʤ-28. 

- ʅʦ˃ʥʦʪʦ ʜʦʟʚʦʣʝʥʦ ʥʠʚʦ ʥʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʦʜ 

29 ʤʝʨʥʠ ʤʝʩʪʘ ʥʝ ʛʦ ʠʩʧʦʣʥʫʚʘʘʪ 29 ʤʝʨʥʠ ʤʝʩʪʘ ʦʜʥʦʩʥʦ 100% (ʚʦ 

ʪʘʙʝʣʘʪʘ 1 ʜʘʜʝʥʠ ʩʝ ʤʝʩʪʦʧʦʣʦʞʙʘʪʘ ʠ ʠʟʤʝʨʝʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ 

ʤʝʨʥʠʪʝ ʤʝʩʪʘ). 

- ʂʘʢʦ ʧʨʠʦʨʠʪʝʥʪʥʘ ʥʦʨʤʘ ʟʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʫʯʘʚʘ ʩʧʦʨʝʜ ʢʦʿʘ 

ʜʦʥʝʩʫʚʘʤʝ ʟʘʢʣʫʯʦʢ ʿʘ ʟʝʤʘʤʝ ʥʦ˃ʥʘʪʘ 50 dB. ʅʦ˃ʥʦʪʦ ʜʦʟʚʦʣʝʥʦ ʥʠʚʦ 

ʠʤʘ ʧʦʛʦʣʝʤʘ ʚʘʞʥʦʩʪ ʧʦʨʘʜʠ ʪʦʘ ʰʪʦ ʛʦ ʦʧʬʘ˃ʘ ʧʝʨʠʦʜʦʪ ʦʜ ʜʝʥʦʪ 

ʧʦʪʨʝʙʝʥ ʟʘ ʦʜʤʦʨ ʥʘ ʣʫʺʝʪʦ (ʩʧʠʝˁʝ). 

ʉʧʦʨʝʜ ʠʟʚʨʰʝʥʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʜʦʙʠʝʥʠ ʩʦ ʤʝʨʝˁʝ ʥʘ 

ʙʫʯʘʚʘʪʘ, ʤʦʞʝʤʝ ʜʘ ʟʘʢʣʫʯʠʤʝ ʜʝʢʘ:  

ɺʆ ɸʊɸʈʆʊ ʅɸ ʉ. ʃɸʉʂɸʈʎʀ ʇʆʉʊʆʀ ʂʆʄʇʃɽʊʅʆ 

ʇʈɽʏɽʂʆʈʋɺɸɳɽ ʅɸ ʄɸʂʉʀʄɸʃʅʆ ɼʆɿɺʆʃɽʅʀʊɽ ɺʈɽɼʅʆʉʊʀ ɿɸ 

ʅʆɵʅʆ ʇʈʀʉʋʉʊɺʆ ʅɸ ɹʋʏɸɺɸ ʀ ɼɽʃʋʄʅʆ ʇʈɽʏɽʂʆʈʋɺɸɳɽ ʅɸ 

ɼʅɽɺʅʆʊʆ ʇʈʀʉʋʉʊɺʆ ʅɸ ɹʋʏɸɺɸ. 

ʇʦʨʘʜʠ ʧʨʝʯʝʢʦʨʫʚʘˁʝʪʦ ʥʘ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʧʦʪʨʝʙʥʦ ʝ ʚʦ 

ʥʘʚʝʜʝʥʠʦʪ ʧʦʪʝʛ ʜʦʧʦʣʥʠʪʝʣʥʦ ʜʘ ʩʝ ʠʥʪʝʨʚʝʥʠʨʘ, ʦʜʥʦʩʥʦ ʜʘ ʩʝ ʠʟʨʘʙʦʪʠ 

ʧʨʝʪʧʨʦʝʢʪ ʟʘ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʛʨʘʥʠʮʠʪʝ ʥʘ ʠʩʧʦʣʥʫʚʘˁʝ ʥʘ ʜʦʟʚʦʣʝʥʠʪʝ 

ʥʦʨʤʠ (ʜʝʥʩʢʠ/ʥʦ˃ʥʠ), ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʪʠʧʦʪ ʠ ʥʠʚʦʪʦ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʟʘʰʪʠʪʘ, 

ʛʣʘʚʝʥ - ʠʟʚʝʜʙʝʥ ʧʨʦʝʢʪ ʟʘ ʟʘʰʪʠʪʥʠ ʙʘʨʠʝʨʠ ʦʜ ʧʨʝʢʫʤʝʨʥʘ ʙʫʯʘʚʘ, ʩʦ ʰʪʦ 

ʤʘʢʩʠʤʘʣʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʙʫʯʘʚʘʪʘ ʧʨʝʩʤʝʪʢʦʚʥʦ ʙʠ ʩʝ ʜʦʚʝʣʝ ʜʦ 

ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʠ ʙʠ ʩʝ ʜʝʬʠʥʠʨʘʣʝ ʩʠʪʝ ʪʝʭʥʠʯʢʠ ʜʝʪʘʣʠ ʟʘ ʠʟʨʘʙʦʪʢʘ 

ʥʘ ʙʘʨʠʝʨʠʪʝ, ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʘʰʪʠʪʥʠʪʝ ʟʚʫʯʥʠ ʙʘʨʠʝʨʠ, ʢʘʢʦ ʠ ʧʦʚʪʦʨʥʦ 

ʤʝʨʝˁʝ ʠ ʢʘʨʪʠʨʘˁʝ ʥʘ ʨʝʛʠʦʥʦʪ ʧʦ ʠʟʨʘʙʦʪʢʘʪʘ ʥʘ ʙʘʨʠʝʨʠʪʝ, ʢʘʢʦ ʙʠ ʩʝ 

ʜʦʢʘʞʘʣʝ ʥʘʤʘʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʟʘʰʪʠʪʘ. 
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5.6 ʈʝʟʫʣʪʘʪʠ ʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʚʫʯʥʠ ʢʘʨʪʠ 

5.6.1 ɽʤʠʩʠʿʘ ʥʘ ʣʠʥʠʩʢʠ ʟʚʫʯʥʠ ʠʟʚʦʨʠ 

ʇʦ ʚʥʝʩʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʝʙʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʧʨʦʪʦʢ ʥʘ ʩʦʦʙʨʘ˃ʘʿ ʠ 

ʤʝʪʝʦʨʦʣʦʰʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʦ ʧʦʤʦʰ ʥʘ ISO ʢʘʣʢʫʣʘʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʩʝ 

ʜʦʙʠʝʥʠ ʩʣʝʜʥʠʪʝ ʚʨʝʜʥʦʩʪʠ: 

ʉʧʦʨʝʜ ʜʘʜʝʥʠʪʝ ʤʝʪʝʦʨʦʣʦʰʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʪʘʙʝʣʘ 

6, 7, 8 ʠ 9 ʘʧʩʦʨʧʮʠʿʘʪʘ ʥʘ ʟʚʫʢ ʥʘ ʚʦʟʜʫʭʦʪ ʧʦ ʬʨʝʢʚʝʥʮʠʠ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʚʦ 

ʪʘʙʝʣʘ 33. 

ʊʘʙʝʣʘ 33. ɸʧʩʦʨʧʮʠʘʿʪʘ ʥʘ ʟʚʫʢ ʥʘ ʚʦʟʜʫʭʦʪ ʧʦ ʬʨʝʢʚʝʥʮʠʠ 

Table 33. Absorption of an air sound in frequencies 

ʌʨʝʢʚ. Hz 31Hz 63Hz 125Hz 
250 

Hz 
500Hz 1kHz 4kHz 8kHz 

dB/km 0.02 0.09 0.34 1.13 2.78 4.98 23.03 77.39 

 

 

 

  ɼʠʿʘʛʨʘʤ 1. ɸʧʩʦʨʧʮʠʘʿʪʘ ʥʘ ʟʚʫʢ ʥʘ ʚʦʟʜʫʭʦʪ ʧʦ ʬʨʝʢʬʝʥʮʠʠ 

Diagram 1. Absorption of an air sound in frequencies 



133 

 

 

       

 

 

ɽʤʠʩʠʿʘ ʥʘ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʣʝʩʥʠ ʚʦʟʠʣʘ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ ʧʨʦʩʝʯʥʘ 

ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 120 km/h ʝ ʜʘʜʝʥʦ ʚʦ ʪʘʙʝʣʘ 34. 

 

ʊʘʙʝʣʘ 34. ɽʤʠʩʠʿʘ ʥʘ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʣʝʩʥʠ ʚʦʟʠʣʘ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ ʧʨʦʩʝʯʥʘ 

ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 120 km/h 

Table 34. Emission of a sound source (easy vehicle) with average speed on a 

highway of 120 km/h 

ʌʨʝʢʚ. 63Hz 
125 

Hz 

250 

Hz 

500 

Hz 
1kHz 2kHz 4kHz 8kHz Le(D) 

dB/km 51.69 69.29 74.89 76.89 79.89 79.19 73.69 61.89 84.66 

 

 
  
 

   

ɼʠʿʘʛʨʘʤ 2. ɽʤʠʩʠʿʘ ʥʘ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʣʝʩʥʠ ʚʦʟʠʣʘ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ 

ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 120 km/h 

Diagram 2. Emission of a sound source (easy vehicle) with average speed on 

a highway of 120 km/h 
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ɽʤʠʩʠʿʘ ʥʘ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʪʝʰʢʠ ʚʦʟʠʣʘ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ ʧʨʦʩʝʯʥʘ 

ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 100 km/h ʝ ʜʘʜʝʥʦ ʚʦ ʪʘʙʝʣʘ 35. 

 

ʊʘʙʝʣʘ 35. ɽʤʠʩʠʿʘ ʥʘ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʪʝʰʢʠ ʚʦʟʠʣʘ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ ʧʨʦʩʝʯʥʘ 

ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 100 km/h 

Table 35. Emission of a sound source (heavy vehicle) with average speed on a 

highway of 100 km/h 

ʌʨʝʢʚ. 63Hz 
125 

Hz 

250 

Hz 

500 

Hz 
1kHz 2kHz 4kHz 8kHz Le(D) 

dB/km 34.9 58.6 68.5 72.4 71.8 70.3 67.6 56.7 77.58 

 

 

 

 

 

 

 

 

 

 

ɼʠʿʘʛʨʘʤ 3. ɽʤʠʩʠʿʘ ʥʘ ʟʚʫʯʝʥ ʠʟʚʦʨ (ʪʝʰʢʠ ʚʦʟʠʣʘ) ʧʨʠ ʜʚʠʞʝˁʝ ʩʦ ʧʨʦʩʝʯʥʘ  

ʙʨʟʠʥʘ ʧʦ ʘʚʪʦʧʘʪʦʪ - 100 km/h 

Diagram 3. Emission of a sound source (heavy vehicle) with average speed on a  

highway of 100 km/h 

 

ɺʢʫʧʥʘʪʘ ʝʤʠʩʠʿʘ ʥʘ ʟʚʫʯʥʠ ʠʟʚʦʨʠ ʟʘ ʣʝʚʘ ʠ ʜʝʩʥʘ ʢʦʣʦʚʦʟʥʘ ʣʝʥʪʘ ʝ 

ʜʘʜʝʥʘ ʚʦ ʪʘʙʝʣʘ 36. 
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ʊʘʙʝʣʘ 36. ɺʢʫʧʥʘ ʝʤʠʩʠʿʘ ʥʘ ʟʚʫʯʥʠ ʠʟʚʦʨʠ ʟʘ ʣʝʚʘ ʠ ʜʝʩʥʘ ʢʦʣʦʚʦʟʥʘ ʣʝʥʪʘ 

Table 36. Total emission of a sound sources on left and right road lane 

ʌʨʝʢʚ. 63Hz 
125 

Hz 

250 

Hz 

500 

Hz 
1kHz 2kHz 4kHz 8kHz Le(D) 

dB/km 51.78 69.65 75.79 78.14 80.52 79.72 74.65 63.04 85.44 

 

  

 

   

ɼʠʿʘʛʨʘʤ 4. ɺʢʫʧʥʘ ʝʤʠʩʠʿʘ ʥʘ ʟʚʫʯʥʠ ʠʟʚʦʨʠ ʟʘ ʣʝʚʘ ʠ ʜʝʩʥʘ ʢʦʣʦʚʦʟʥʘ ʣʝʥʪʘ 

Diagram 4. Total emission of a sound sources on left and right road lane 

5.6.2 ʀʟʨʘʙʦʪʢʘ ʥʘ ʟʚʫʯʥʘ ʢʘʨʪʘ ʥʘ ʘʚʪʦʧʘʪʦʪ ɸ2 ʜʝʣʥʠʮʘ: ʉʢʦʧʿʝ - 

ɻʨʫʧʯʠʥ ʦʜ km 10+734,95 ʜʦ km 11+057,85 

ɽʤʠʩʠʿʘʪʘ ʥʘ ʣʠʥʠʩʢʠʦʪ ʟʚʫʯʝʥ ʠʟʚʦʨ - ʩʦʦʙʨʘ˃ʘʿʦʪ ʧʦ ʘʚʪʦʧʘʪʦʪ ɸ2 

ʉʢʦʧʿʝ - ʊʝʪʦʚʦ, ʜʝʣʥʠʮʘ: ʉʢʦʧʿʝ - ɻʨʫʧʯʠʥ ʦʜ km 10+734,95 ʜʦ km 11+057,85 

ʧʨʠ ʧʨʦʩʝʯʝʥ ʧʨʦʪʦʢ ʥʘ ʩʦʦʙʨʘ˃ʘʿ ʥʘ ʯʘʩ ʚʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʛʦʜʠʰʥʠ ʧʝʨʠʦʜʠ 

ʝ ʜʘʜʝʥʘ ʚʦ ʇʨʠʣʦʛ ʙʨʦʿ 2, 3 ʠ 4. ɿʚʫʯʥʠʪʝ ʢʘʨʪʠ ʩʝ ʜʦʙʠʝʥʠ ʧʦ ʧʨʝʩʤʝʪʢʦʚʥʘ 

ʤʝʪʦʜʘ ʥʘ ISO ʩʦ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʤʨʝʞʘ ʦʜ ʧʨʠʝʤʥʠʮʠ ʧʦʩʪʘʚʝʥʠ ʧʦ 

ʢʦʥʬʠʛʫʨʘʮʠʿʘʪʘ ʥʘ ʪʝʨʝʥʦʪ. 
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ɺʦ ʪʘʙʝʣʘ 37 ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʤʨʝʞʘʪʘ ʢʦʨʠʩʪʝʥʘ 

ʧʨʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ (ʇʨʠʣʦʛ ʙʨ. 2,3): 

ʊʘʙʝʣʘ 37. ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʨʝʞʘʪʘ ʢʦʨʠʩʪʝʥʘ ʧʨʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʟʚʫʯʥʠʪʝ 

ʢʘʨʪʠ 

Table 37. Characteristics of the net used during the elaboration of the sound maps 

ʇʦʚʨʰʠʥʘ ʥʘ ʢʘʣʢʫʣʘʮʠʿʘ 7742.42 ʤĮ 

ɺʠʩʠʥʘ ʥʘ ʤʨʝʞʘ ʥʘ ʪʝʨʝʥ 1,5 ʤ 

ʈʘʩʪʦʿʘʥʠʝ ʤʝʺʫ ʤʝʨʥʠ ʪʦʯʢʠ 
ʇʦ ʭ ʦʩʢʘ 5 

ʇʦ y ʦʩʢʘ 5 

ɹʨʦʿ ʥʘ ʤʝʨʥʠ ʪʦʯʢʠ 
ʇʦ ʭ ʦʩʢʘ 68  

ɺʢʫʧʥʦ 

 

3264 ʇʦ y ʦʩʢʘ 46 

 

ʅʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ ʜʘʜʝʥʠ ʚʦ ʧʨʠʣʦʟʠʪʝ ʦʟʥʘʯʝʥʘ ʝ ʧʨʚʘʪʘ ʣʠʥʠʿʘ ʥʘ 

ʦʙʿʝʢʪʠ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʧʘʨʘʣʝʣʥʦ ʩʦ ʦʩʦʚʠʥʘʪʘ ʥʘ ʧʘʪʦʪ ʜʦʜʝʢʘ ʜʨʫʛʠʪʝ ʦʙʿʝʢʪʠ 

ʚʦ ɿD ʤʦʜʝʣʦʪ ʩʝ ʟʝʤʝʥʠ ʚʦ ʦʙʼʠʨ ʥʘ ʢʘʣʢʫʣʘʮʠʿʘʪʘ ʢʘʢʦ ʨʝʛʠʦʥ ʦʜ ʦʙʿʝʢʪʠ. 

ʇʨʚʘʪʘ ʣʠʥʠʿʘ ʥʘ ʦʙʿʝʢʪʠ ʿʘ ʟʝʤʘʤʝ ʢʘʢʦ ʢʦʥʪʨʦʣʥʘ ʣʠʥʠʿʘ ʟʘ 

ʠʩʧʦʣʥʫʚʘˁʝ ʥʘ ʥʦʨʤʠʪʝ ʦʜ ʩʪʘʥʜʘʨʜʠʪʝ. ʂʘʢʦ ʝʢʩʪʨʝʤʥʠ ʩʦʩʪʦʿʙʠ ʥʘ ʰʠʨʝˁʝ 

ʥʘ ʙʫʯʘʚʘ ʩʧʦʨʝʜ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʦʪʦʢ ʥʘ ʩʦʦʙʨʘ˃ʘʿ ʠ ʩʦʦʜʚʝʪʥʠʪʝ 

ʤʝʪʝʦʨʦʣʦʰʢʠ ʧʦʜʘʪʦʮʠ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ ʜʘʜʝʥʠ ʚʦ ʇʨʠʣʦʛ 2 ʠ 

ʇʨʠʣʦʛ  3 ʠ ʪʦʘ ʟʘ ʤʘʢʩʠʤʘʣʥʦ ʰʠʨʝˁʝ ʥʘ ʟʚʫʢ - ʣʝʪʦ ʠ ʤʠʥʠʤʘʣʥʦ ʰʠʨʝˁʝ ʥʘ 

ʟʚʫʢ - ʟʠʤʘ. 

ʅʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ ʜʘʜʝʥʠ ʚʦ ʇʨʠʣʦʛ ʙʨ. 2 ʠ ʇʨʠʣʦʛ ʙʨ. 3 ʩʝ ʧʨʠʢʘʞʘʥʠ 

ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʰʠʨʝˁʝ ʥʘ ʟʚʫʢ ʠ ʥʝʛʦʚʦʪʦ ʩʣʘʙʝʝˁʝ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ 

ʨʘʩʪʦʿʘʥʠʝʪʦ ʥʘ ʤʝʨʥʘʪʘ ʪʦʯʢʘ ʦʜ ʠʟʚʦʨʦʪ ʥʘ ʟʚʫʢ ʧʨʠʢʘʞʘʥʦ ʩʦ ʩʦʦʜʚʝʪʥʠ ʙʦʠ 

ʧʨʦʧʠʰʘʥʠ ʩʦ ISO ʩʪʘʥʜʘʨʜ. ʇʦʪʨʝʙʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʟʠʤʩʢʠʦʪ ʠ ʣʝʪʥʠʦʪ 

ʧʝʨʠʦʜ ʩʝ ʜʘʜʝʥʠ ʚʦ ʪʘʙʝʣʠʪʝ 7 ʠ 9. 

ʅʘ ʟʚʫʯʥʘʪʘ ʢʘʨʪʘ ʜʘʜʝʥʘ ʚʦ ʇʨʠʣʦʛ ʙʨ. 4 ʝ ʜʘʜʝʥʘ ʢʘʣʢʫʣʘʪʠʚʥʦ 

ʜʦʙʠʝʥʘʪʘ ʨʝʘʣʥʘ ʛʨʘʥʠʯʥʘ ʣʠʥʠʿʘ ʢʦʿʘ ʛʠ ʜʝʣʠ ʟʦʥʠʪʝ ʥʘ ʠʩʧʦʣʥʫʚʘˁʝ ʠ 

ʥʝʠʩʧʦʣʥʫʚʘˁʝ ʥʘ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ 

(ʥʠʚʦ ʥʘ ʟʚʫʢ ʦʜ 60 dB ʜʝˁʝ ʠ ʜʦ 50 dB ʥʦ˃ʝ). 
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5.6.3 ɸʥʘʣʠʟʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʙʝʟ ʧʨʠʤʝʥʝʪʘ ʢʦʨʝʢʮʠʿʘ 

ɺʦ ʇʨʠʣʦʟʠʪʝ ʙʨ. 2, 3 ʠ 4 ʢʦʠ ʩʝ ʜʦʙʠʝʥʠ ʧʦ ʧʨʝʩʤʝʪʢʦʚʥʘ ʤʝʪʦʜʘ ʥʘ ISO 

ʩʪʘʥʜʘʨʜʦʪ ʩʝ ʜʘʜʝʥʠ ʧʨʦʩʝʯʥʘʪʘ ʨʘʩʧʨʝʜʝʣʙʘ ʧʦ ʦʜʨʝʜʝʥʠ ʧʝʨʠʦʜʠ ʠ 

ʰʠʨʝˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʤʠʪʠʨʘˁʝ ʥʘ ʟʚʫʯʥʠʪʝ ʣʠʥʠʩʢʠ ʠʟʚʦʨʠ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʥʘ 

ʜʚʝʪʝ ʢʦʣʦʚʦʟʥʠ ʣʝʥʪʠ ʥʘ ʜʝʣʦʪ ʢʘʜʝ ʰʪʦ ʠʤʘʤʝ ʥʘʩʝʣʙʘ. 

ʅʘ ʟʚʫʯʥʘʪʘ ʢʘʨʪʘ - ʇʨʠʣʦʛ ʙʨ. 4  ʿʘʩʥʦ ʩʝ ʦʟʥʘʯʝʥʠ ʣʠʥʠʠʪʝ ʥʘ 

ʧʨʝʯʝʢʦʨʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʜʦʟʚʦʣʝʥʘʪʘ ʪʨʘʥʩʧʦʨʪʥʘ ʙʫʯʘʚʘ. ɿʚʫʯʥʘʪʘ ʢʘʨʪʘ 

ʚʦ ʇʨʠʣʦʛ ʙʨʦʿ 4 ʝ ʜʦʙʠʝʥʘ ʩʧʦʨʝʜ ʧʨʦʩʝʯʥʦ ʛʦʜʠʰʥʦ ʥʠʚʦ ʥʘ ʧʨʦʪʦʢ ʥʘ 

ʩʦʦʙʨʘ˃ʘʿ ʧʨʠ ʧʨʦʩʝʯʥʠ ʛʦʜʠʰʥʠ ʢʣʠʤʘʪʩʢʦ-ʤʝʪʝʨʦʣʦʰʢʠ ʧʦʜʘʪʦʮʠ ʚʦ ʧʝʨʠʜʦʪ 

ʦʜ 00-24 ʯʘʩʦʪ.  

ʉʦ ʘʥʘʣʠʟʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʩʧʦʤʝʥʘʪʘʪʘ ʦʙʣʘʩʪ ʩʝ ʥʘʦʺʘ ʚʦ ʟʦʥʘ ʚʦ ʢʦʿʘ ʩʝ ʧʨʦʩʪʠʨʘ 

ʧʦʛʦʣʝʤʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʦʜ ʤʘʢʩʠʤʘʣʥʦ ʜʦʟʚʦʣʝʥʦʪʦ ʧʨʦʧʠʰʘʥʦ ʩʦ 

ʩʪʘʥʜʘʨʜʠʪʝ ʠ ʪʦʘ ʿʘʩʥʦ ʝ ʧʨʠʢʘʞʘʥʦ ʥʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ ʜʘʜʝʥʠ ʚʦ ʧʨʠʣʦʟʠʪʝ 

ʙʨʦʿ 2, 3 ʦʜʥʦʩʥʦ ʜʦʟʚʦʣʝʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʧʨʠʩʫʩʪʚʦ ʠ ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘ 

ʜʣʘʙʦʢʦ ʥʘʚʣʝʛʫʚʘʘʪ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʠ ʿʘ ʧʦʤʠʥʫʚʘʘʪ ʧʨʠʢʘʞʘʥʘʪʘ 

ʢʦʥʪʨʦʣʥʘ ʧʨʚʘ ʣʠʥʠʿʘ ʥʘ ʦʙʿʝʢʪʠ ʥʘ ʢʘʨʪʠʪʝ. ʆʚʘ ʧʨʝʯʝʢʦʨʫʚʘˁʝ ʿʘʩʥʦ ʝ 

ʧʨʠʢʘʞʘʥʦ ʥʘ ʟʚʫʯʥʘʪʘ ʢʘʨʪʘ ʜʘʜʝʥʘ ʚʦ ʇʨʠʣʦʛ ʙʨʦʿ 4. 

ʆʜ ʘʥʘʣʠʟʘʪʘ ʥʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʧʨʠʣʦʟʠʪʝ ʙʨ. 2, 3 ʠ 4 

ʢʘʢʦ ʠ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʦʪ ʟʘʢʣʫʯʦʢ ʟʘ ʥʝʠʩʧʦʣʥʫʚʘˁʝ ʥʘ ʨʝʛʫʣʘʪʠʚʠʪʝ ʟʘ 

ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʢʘʢʦ ʥʝʦʧʭʦʜʥʘ ʩʝ ʿʘʚʫʚʘ ʧʦʪʨʝʙʘʪʘ ʦʜ ʧʨʦʤʝʥʘ ʥʘ ʧʦʩʪʦʝʯʢʘʪʘ 

ʥʝʧʦʚʦʣʥʘ ʩʦʩʪʦʿʙʘ ʥʘ ʟʚʫʯʥʦ ʰʠʨʝˁʝ, ʦʜʥʦʩʥʦ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʟʚʫʯʥʠ 

ʙʘʨʠʝʨʠ.  

5.6.4 ʂʦʨʝʢʪʠʚʥʠ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ 

ʂʦʨʝʢʮʠʿʘ ʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʢʦʿʘ ʩʝ ʧʨʦʩʪʠʨʘ ʥʠʟ 

ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʦʜ km 10+734.95 ʜʦ km 11+057,85 ʝ ʠʟʚʨʰʝʥʦ ʩʦ 

ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʙʘʨʠʝʨʠ. 

ɼʦʣʞʠʥʘʪʘ ʥʘ ʟʚʫʯʥʘʪʘ ʙʘʨʠʝʨʘ ʠʟʥʝʩʫʚʘ 322,9 ʤʝʪʨʠ. ʇʦʨʘʜʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘʪʘ ʩʠʪʫʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʧʦʩʪʦʝˁʝ ʥʘ ʚʠʩʦʢ ʥʘʩʠʧ, ʧʦʪʧʦʨʥʠ 

ʙʝʪʦʥʩʢʠ ʠ̓ʜʦʚʠ ʠ ʟʘʰʪʠʪʥʘʪʘ ʦʛʨʘʜʘ ʥʘ ʧʘʪʦʪ, ʙʘʨʠʝʨʠʪʝ ʛʠ ʧʦʩʪʘʚʫʚʘʤʝ ʥʘʜ 
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ʚʝ˃ʝ ʧʦʩʪʦʝʯʢʘʪʘ ʟʘʰʪʠʪʥʘ ʙʝʪʦʥʩʢʘ ʦʛʨʘʜʘ. ɺʢʫʧʥʘʪʘ ʚʠʩʠʥʘ ʥʘ ʟʚʫʯʥʘʪʘ 

ʙʘʨʠʝʨʘ ʠʟʥʝʩʫʚʘ 4 ʤʝʪʨʠ (ʟʝʤʝʥʦ ʟʘʝʜʥʦ ʩʦ ʟʘʰʪʠʪʥʘʪʘ ʙʝʪʦʥʩʢʘ ʦʛʨʘʜʘ ʚʦ 

ʧʨʝʜʣʦʞʝʥʘʪʘ ʢʦʨʝʢʮʠʿʘ ʥʘ ʰʠʨʝˁʝ ʥʘ ʟʚʫʢ). ʇʨʝʜʣʦʞʝʥʠʦʪ ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʨʝʬʣʝʢʩʠʿʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʙʘʨʠʝʨʘʪʘ ʦʜʨʝʜʝʥ ʟʘ ʢʘʣʢʫʣʘʮʠʿʘ ʟʘ ʢʦʨʝʢʮʠʠ 

ʠʟʥʝʩʫʚʘ 0,8. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʧʨʠʤʝʥʝʪʠʪʝ ʢʦʨʝʢʮʠʠ ʟʘ ʝʢʩʪʨʝʤʥʠ ʩʦʩʪʦʿʙʠ ʥʘ ʧʨʦʪʦʢ 

ʤʘʢʩʠʤʘʣʥʦ - ʣʝʪʦ ʠ ʤʠʥʠʤʘʣʥʦ - ʟʠʤʘ ʩʝ ʜʘʜʝʥʠ ʥʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ 

ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʇʨʠʣʦʛ ʙʨ. 5 ʠ ʇʨʠʣʦʛ ʙʨ. 6. ʅʘ ʥʠʚ ʝ ʧʨʠʢʘʞʘʥʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ 

ʰʠʨʝˁʝ ʥʘ ʟʚʫʢ ʠ ʥʝʛʦʚʦʪʦ ʩʣʘʙʝʝˁʝ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʨʘʩʪʦʿʘʥʠʝʪʦ ʥʘ ʤʝʨʥʘʪʘ 

ʪʦʯʢʘ ʦʜ ʠʟʚʦʨʦʪ ʥʘ ʟʚʫʢ ʧʨʠʢʘʞʘʥʦ ʩʦ ʩʦʦʜʚʝʪʥʠ ʙʦʠ ʧʨʦʧʠʰʘʥʠ ʩʦ ISO 

ʩʪʘʥʜʘʨʜ. 

ʇʦʪʨʝʙʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʟʠʤʩʢʠʦʪ ʠ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʩʝ ʜʘʜʝʥʠ ʚʦ 

ʪʘʙʝʣʘ 7 ʠ ʪʘʙʝʣʘ 9.  

ʅʘ ʟʚʫʯʥʘʪʘ ʢʘʨʪʘ ʧʨʝʪʩʪʘʚʝʥʘ ʚʦ ʇʨʠʣʦʛ ʙʨ. 7 ʝ ʜʘʜʝʥʘ ʧʨʝʩʤʝʪʢʦʚʥʘ 

ʛʨʘʥʠʯʥʘ ʣʠʥʠʿʘ ʢʦʿʘ ʛʠ ʜʝʣʠ ʟʦʥʠʪʝ ʥʘ ʠʩʧʦʣʥʫʚʘˁʝ ʠ ʥʝʠʩʧʦʣʥʫʚʘˁʝ ʥʘ 

ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ (ʥʠʚʦ ʥʘ ʟʚʫʢ ʦʜ 60 dB 

ʜʝˁʝ ʠ 50 dB ʥʦ˃ʝ) ʧʦʩʣʝ ʧʨʠʤʝʥʘ ʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʢʦʨʝʢʮʠʠ. 

5.6.5 ɸʥʘʣʠʟʘ ʥʘ ʜʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʙʝʟ ʧʨʠʤʝʥʝʪʘ ʢʦʨʝʢʮʠʿʘ 

ɼʦʙʠʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʧʨʦʩʪʠʨʘˁʝ ʥʘ ʟʚʫʢ ʧʦ ʠʟʚʨʰʝʥʠʪʝ ʢʦʨʝʢʮʠʠ ʩʦ 

ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʙʘʨʠʝʨʠ ʧʨʦʝʢʪʥʦ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʟʚʫʯʥʠʪʝ ʢʘʨʪʠ - ʇʨʠʣʦʛ 

ʙʨ. 5 ʠ 6. ʉʦ ʘʥʘʣʠʟʘ ʥʘ ʥʘʚʝʜʝʥʠʪʝ ʟʚʫʯʥʠ ʢʘʨʪʠ ʚʦ ʢʦʿ ʰʪʦ ʩʝ ʟʝʤʝʥʠ 

ʝʢʩʪʨʝʤʥʠʪʝ ʩʦʩʪʦʿʙʠ ʥʘ ʧʨʦʪʦʢ ʥʘ ʩʦʦʙʨʘ˃ʘʿ (ʤʘʢʩʠʤʘʣʥʦ-ʣʝʪʦ ʠ ʤʠʥʠʤʘʣʥʦ-

ʟʠʤʘ) ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʠʤʘʤʝ ʧʨʦʤʝʥʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʰʠʨʝˁʝ ʥʘ 

ʙʫʯʘʚʘ ʧʨʠ ʰʪʦ ʥʦʚʘʪʘ ʨʘʩʧʨʝʜʝʣʙʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʫʯʘʚʘ ʛʠ 

ʟʘʜʦʚʦʣʫʚʘ ʧʨʦʧʠʰʘʥʠʪʝ ʩʪʘʥʜʘʨʜʠ. 

ɼʦʟʚʦʣʝʥʠʪʝ ʛʨʘʥʠʮʠ (ʥʠʚʦ ʥʘ ʟʚʫʢ ʦʜ 60 dB ʜʝˁʝ ʠ 50 dB ʥʦ˃ʝ) ʥʘ 

ʧʨʠʩʫʩʪʚʦ ʠ ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʥʝ ʥʘʚʣʝʛʫʚʘʘʪ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʠ ʥʝ ʿʘ 

ʧʦʤʠʥʫʚʘʘʪ ʧʨʠʢʘʞʘʥʘʪʘ ʢʦʥʪʨʦʣʥʘ ʧʨʚʘ ʣʠʥʠʿʘ ʥʘ ʦʙʿʝʢʪʠʪʝ ʥʘ ʢʘʨʪʠʪʝ. ʆʚʘ 

ʿʘʩʥʦ ʝ ʧʨʠʢʘʞʘʥʦ ʥʘ ʟʚʫʯʥʘʪʘ ʢʘʨʪʘ ʜʘʜʝʥʘ ʚʦ ʇʨʠʣʦʛ ʙʨʦʿ 7. 
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5.7 ɼʠʩʢʫʩʠʿʘ 

ʇʦʩʣʝ ʧʨʝʜʚʠʜʝʥʠʪʝ ʢʦʨʝʢʮʠʠ ʩʦ ʟʚʫʯʥʠ ʙʘʨʠʝʨʠ ʥʘ ʘʚʪʦʧʘʪʦʪ ɸ2 ʉʢʦʧʿʝ 

- ʊʝʪʦʚʦ, ʜʝʣʥʠʮʘ: ʉʢʦʧʿʝ - ɻʨʫʧʯʠʥ, ʦʜ km 10+734.95 ʜʦ km 11+057.85 ʤʦʞʝ ʜʘ 

ʩʝ ʟʢʣʫʯʠ ʜʝʢʘ ʩʝ ʠʩʧʦʣʥʝʪʠ ʢʨʠʪʝʨʠʫʤʠʪʝ ʧʨʦʧʠʰʘʥʠ ʩʦ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ 

ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘ ʥʠʟ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ. 

ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʧʦʪʨʝʙʥʠʪʝ ʙʘʨʠʝʨʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʥʘʚʝʜʝʥʘʪʘ ʜʝʣʥʠʮʘ 

ʠʟʥʝʩʫʚʘ 4,00 ʤʝʪʨʠ, ʘ ʩʪʝʧʝʥʦʪ ʥʘ ʨʝʬʣʝʢʩʠʿʘ ʥʘ ʙʘʨʠʝʨʠʪʝ ʠʟʥʝʩʫʚʘ 0,8. 

ʄʘʪʝʨʠʿʘʣʦʪ ʢʦʿ ˃ʝ ʩʝ ʧʨʠʤʝʥʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʙʘʨʠʝʨʠ ʝ ʧʦʞʝʣʥʦ ʜʘ 

ʠʤʘ ʰʪʦ ʝ ʤʦʞʥʦ ʧʦʥʠʟʦʢ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʨʝʬʣʝʢʩʠʿʘ ʥʘ ʟʚʫʢʦʪ ʩʦ ʰʪʦ ˃ʝ 

ʧʦʩʪʠʛʥʝʤʝ ʧʦʜʦʙʨʦ ʧʨʠʛʫʰʫʚʘˁʝ ʥʘ ʝʤʠʪʠʨʘʥʠʦʪ ʟʚʫʢ ʠ ʩʦ ʰʪʦ ˃ʝ ʩʝ ʠʟʙʝʛʥʝ 

ʝʬʝʢʪʦʪ ʥʘ ʧʦʚʪʦʨʥʦ ʦʜʙʠʚʘˁʝ ʦʜ ʠʟʚʦʨʠʪʝ ʥʘ ʟʚʫʢ (ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ) ʠ 

ʥʝʛʦʚʦʪʦ ʤʫʣʪʠʧʣʠʮʠʨʘˁʝ. ʉʦ ʤʘʣʠʦʪ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʨʝʬʣʝʢʩʠʿʘ ˃ʝ ʩʝ 

ʥʘʤʘʣʘʪ ʠ ʬʠʟʠʯʢʠʪʝ ʜʠʤʝʥʟʠʠ ʥʘ ʙʘʨʠʝʨʠʪʝ. 

ʉʦ ʢʦʨʝʢʮʠʿʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʨʝʬʣʝʢʩʠʿʘ ʥʘ ʟʚʫʢʦʪ ʠ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ 

ʛʦʨʥʠʦʪ ʟʘʚʨʰʝʪʦʢ ʥʘ ʙʘʨʠʝʨʠʪʝ ʧʦʜ ʦʜʨʝʜʝʥ ʘʛʦʣ (ʥʦʨʤʘʣʝʥ ʥʘ ʩʧʨʦʪʠʚʥʘʪʘ 

ʢʨʘʿʥʘ ʧʘʨʘʣʝʣʥʘ ʣʠʥʠʿʘ ʥʘ ʧʘʪʦʪ) ʚʦʟʤʦʞʥʦ ʝ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʠʩʠʥʘʪʘ ʥʘ 

ʙʘʨʠʝʨʠʪʝ ʰʪʦ ʝ ʢʦʨʠʩʥʦ ʚʦ ʩʧʝʮʠʬʠʯʥʠ ʫʩʣʦʚʠ ʢʘʢʦ ʧʦʩʪʦʝʯʢʠʦʪ, ʢʘʜʝ 

ʧʨʦʩʪʦʨʦʪ ʟʘ ʧʨʠʮʚʨʩʪʫʚʘˁʝ ʠ ʧʦʪʧʠʨʘˁʝ ʥʘ ʙʘʨʠʝʨʠʪʝ ʝ ʤʠʥʠʤʘʣʝʥ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ʚʠʩʠʥʘʪʘ ʥʘ ʙʘʨʠʝʨʘʪʘ ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʝ  ʧʨʝʜʚʠʜ 

ʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʚʦʟʜʫʰʥʠʪʝ ʩʪʨʫʝˁʘ ʠ ʥʠʚʥʘʪʘ ʿʘʯʠʥʘ. 

ɹʘʨʠʝʨʠʪʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʪʝʥʦʢ ʤʘʪʝʨʠʿʘʣ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʢʘʢʦ ʟʚʫʯʥʠ 

ʤʝʤʙʨʘʥʠ ʠ ʛʠ ʟʘʩʠʣʫʚʘʘʪ ʥʠʩʢʠʪʝ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʰʪʦ ʠʤʘʘʪ ʧʦʛʦʣʝʤʦ 

ʧʨʦʩʪʠʨʘˁʝ. 

ʄʘʪʝʨʠʿʘʣʦʪ ʢʦʿ ˃ʝ ʩʝ ʫʧʦʪʨʝʙʫʚʘ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʙʘʨʠʝʨʠʪʝ ʟʘʜʦʣʞʠʪʝʣʥʦ 

ʪʨʝʙʘ ʜʘ ʠʤʘ: 

- ʉʝʨʪʠʬʠʢʘʪ ʟʘ ʧʨʦʧʫʩʪʣʠʚʦʩʪ ʥʘ ʟʚʫʢ, 

- ʉʝʨʪʠʬʠʢʘʪ ʟʘ ʚʝʣʠʯʠʥʘʪʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʨʝʬʣʝʢʩʠʿʘ ʥʘ ʟʚʫʢʦʪ 

ʇʦ ʚʛʨʘʜʫʚʘˁʝ ʥʘ ʙʘʨʠʝʨʠʪʝ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʠʟʚʨʰʠ ʤʝʨʝˁʝ ʥʘ 

ʥʦʚʦʥʘʩʪʘʥʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʰʠʨʝˁʝ ʥʘ ʟʚʫʢʦʪ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʠʩʧʦʣʥʫʚʘˁʝ ʥʘ 

ʧʨʦʝʢʪʠʨʘʥʦʪʦ ʰʠʨʝˁʝ ʥʘ ʟʚʫʢʦʪ.  
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6 ɿɸʂʃʋʏʆʂ 

ʆʜ ʜʦʩʝʛʘ ʠʟʥʝʩʝʥʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʙʫʯʘʚʘʪʘ, ʟʘʝʜʥʦ ʩʦ 

ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ ʠ ʚʦʜʘʪʘ ʩʝ ʥʘʦʺʘ ʥʘ ʩʘʤʠʦʪ ʚʨʚ ʥʘ ʟʘʛʘʜʫʚʘˁʘ. 

ʅʝʛʘʪʠʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ʙʫʯʘʚʘʪʘ ʚʨʟ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʝ 

ʤʥʦʛʫ ʛʦʣʝʤʦ, ʩʧʦʨʝʜ ʟʥʘʯʝˁʝʪʦ ʪʘʘ ʧʨʝʪʩʪʘʚʫʚʘ ʝʜʝʥ ʦʜ ʥʘʿʩʝʨʠʦʟʥʠʪʝ 

ʝʢʦʣʦʰʢʠ ʧʨʦʙʣʝʤʠ, ʙʠʜʝʿ˃ʠ ʧʨʠʜʦʥʝʩʫʚʘ ʟʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʝʝˁʝ ʥʘ ʣʫʺʝʪʦ.  

ɹʫʯʘʚʘʪʘ ʝ ʥʘʩʝʢʘʜʝ ʦʢʦʣʫ ʥʘʩ, ʧʘ ʟʘʪʦʘ ʚʝʣʠʤʝ ʜʝʢʘ ʚʦ ʩʝʢʦʿʜʥʝʚʥʠʦʪ 

ʞʠʚʦʪ ʠ ʨʘʙʦʪʘ ʥʘ ʣʫʺʝʪʦ, ʪʠʝ ʩʝ ʠʟʣʦʞʝʥʠ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ. ɹʠʜʝʿ˃ʠ 

ʠʟʚʦʨʠʪʝ ʥʘ ʙʫʯʘʚʘ ʩʝ ʨʘʟʥʦʚʠʜʥʠ ʠ ʤʥʦʛʫʙʨʦʿʥʠ, ʪʠʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʦʚʨʟʘʥʠ 

ʩʦ ʧʨʦʩʪʦʨʦʪ ʢʘʜʝ ʩʝ ʧʨʝʩʪʦʿʫʚʘ, ʢʘʜʝ ʩʝ ʨʘʙʦʪʠ ʠ ʞʠʚʝʝ. 

ʉʧʦʨʝʜ ʥʘʫʯʥʠʪʝ ʩʦʟʥʘʥʠʿʘ, ʜʝʣʫʚʘˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʦʜ 80 dB ʠʤʘ 

ʪʨʘʫʤʘʪʩʢʦ ʚʣʠʿʘʥʠʝ (ʨʘʙʦʪʝʥ ʫʯʠʥʦʢ, ʩʧʠʝˁʝ), ʜʦʜʝʢʘ ʬʠʟʠʦʣʦʰʢʠ ʧʨʦʤʝʥʠ ʩʝ 

ʧʦʿʘʚʫʚʘʘʪ ʠ ʧʨʠ ʙʫʯʘʚʘ ʦʜ 65 dB. ʉʧʨʦʚʝʜʝʥʠʪʝ ʠʩʧʠʪʫʚʘˁʘ ʚʦ ʟʝʤʿʠʪʝ ʥʘ ɽʋ 

ʧʦʢʘʞʘʣʝ ʜʝʢʘ ʙʣʠʟʫ 20% ʠʣʠ ʦʢʦʣʫ 80 ʤʠʣʠʦʥʠ ʞʠʪʝʣʠ ʞʠʚʝʘʪ ʠ ʨʘʙʦʪʘʪ ʚʦ 

ʟʦʥʠ ʚʦ ʢʦʠ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʝ ʧʦʛʦʣʝʤʦ ʦʜ 65 dB, ʘ ʦʢʦʣʫ 170 ʤʠʣʠʦʥʠ ʞʠʪʝʣʠ 

ʞʠʚʝʘʪ ʠ ʨʘʙʦʪʘʪ ʚʦ ʪ.ʥ. Ăʩʠʚʠ ʟʦʥʠñ ʚʦ ʢʦʠ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʩʝ ʜʚʠʞʠ ʧʦʤʝʺʫ 

55 ʠ 65 dB. ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʧʨʝʧʦʟʥʘʚʘʿ˃ʠ ʿʘ ʙʫʯʘʚʘʪʘ ʢʘʢʦ ʧʨʦʙʣʝʤ, ʿʘ 

ʦʙʿʘʚʠʣʘ ɼʠʨʝʢʪʠʚʘʪʘ 2002/49/EC.  

ɺʨʟ ʙʘʟʘ ʥʘ ʩʧʨʦʚʝʜʝʥʠ ʠʩʧʠʪʫʚʘˁʘ, ʟʘ ʚʠʜʦʪ ʥʘ ʙʫʯʘʚʘ ʢʦʿʘ ʝ ʨʝʟʫʣʪʘʪ 

ʥʘ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ, ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʝʢʘ ʥʘʿʛʦʣʝʤʠʦʪ ʧʨʦʮʝʥʪ ʦʜ ʜʫʨʠ 81% 

ʦʪʧʘʺʘ ʥʘ ʙʫʯʘʚʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʩʦʦʙʨʘ˃ʘʿʦʪ ʪ.ʥ. Ăʪʨʘʥʩʧʦʨʪʥʘñ ʙʫʯʘʚʘ, 

ʜʦʜʝʢʘ ʩʘʤʦ 19% ʦʜ ʙʫʯʘʚʘʪʘ ʝ ʨʝʟʫʣʪʘʪʘ ʥʘ ʦʩʪʘʥʘʪʠʪʝ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ 

(ʠʥʜʫʩʪʨʠʿʘ, ʛʨʘʜʝʞʥʠʰʪʚʦ ʠ ʙʫʯʘʚʘ ʦʜ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʩʣʦʙʦʜʥʦ ʚʨʝʤʝ).  

ʇʦʨʘʜʠ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʩʝʥʦʪʦ, ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʝ  

ʧʨʝʜʚʠʜ ʢʘʢʦ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʚʦ ʩʠʪʝ ʝʪʘʧʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʦʪ ʩʠʩʪʝʤ, 

ʟʘʧʦʯʥʫʚʘʿ˃ʠ ʦʜ ʬʘʟʘʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ, ʦʜʨʞʫʚʘˁʝ, ʧʘ ʩ¯ ʜʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ.  

ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʦʪ ʤʦʞʝ ʜʘ ʙʠʜʝ ʤʥʦʛʫ 

ʟʥʘʯʘʿʥʦ, ʦʩʦʙʝʥʦ ʧʨʠ ʰʠʨʝˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʠʩʪʝʤʠ. ʊʦʘ ʝ ʧʨʠʯʠʥʘʪʘ 

ʟʦʰʪʦ ʩʝ ʥʘʤʝʪʥʫʚʘ ʩ ̄ ʧʦʛʦʣʝʤʘ ʧʦʪʨʝʙʘ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ʟʦʰʪʦ 



141 

 

 

       

 

 

ʙʫʯʘʚʘʪʘ ʚʦ ʧʦʣʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʦʪ ʧʦʩʪʦʿʘʥʦ ʨʘʩʪʝ. ɺʨʟ ʪʨʘʥʩʧʦʨʪʥʘʪʘ 

ʙʫʯʘʚʘʪʘ ʚʣʠʿʘʥʠʝ ʠʤʘʘʪ ʧʦʚʝ˃ʝ ʯʠʥʠʪʝʣʠ (ʚʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʙʨʟʠʥʘʪʘ ʥʘ 

ʜʚʠʞʝˁʝ, ʢʘʪʝʛʦʨʠʿʘʪʘ ï ʚʠʜʦʪ ʥʘ ʤʦʪʦʨʥʠʪʝ ʚʦʟʠʣʘ, ʛʝʦʤʝʪʨʠʩʢʠʪʝ ʝʣʝʤʝʥʪʠ 

ʥʘ ʧʘʪʠʰʪʘʪʘ, ʧʥʝʚʤʘʪʠʮʠʪʝ ʠ ʨʘʩʪʦʿʘʥʠʝʪʦ ï ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ʤʝʩʪʦʪʦ ʥʘ 

ʠʟʚʦʨ), ʧʨʠ ʰʪʦ ʟʥʘʯʘʿʥʦ ʝ ʜʘ ʩʝ ʠʩʪʘʢʥʝ ʜʝʢʘ ʜʝʣʫʚʘˁʝʪʦ ʥʘ ʦʚʠʝ ʯʠʥʠʪʝʣʠ ʥʝ 

ʝ ʧʦʝʜʠʥʝʯʥʦ ï ʦʜʜʝʣʥʦ ʥʘ ʩʝʢʦʿ ʦʜ ʥʠʚ, ʪʫʢʫ ʪʠʝ ʜʝʣʫʚʘʘʪ ʟʘʝʜʥʠʯʢʠ.  

ɺʦ ʙʣʠʟʠʥʘ ʥʘ ʧʦʦʧʪʦʚʘʨʝʥʠ ʩʦʦʙʨʘ˃ʘʿʥʠʮʠ ʢʘʜʝ ʠʤʘʤʝ ʧʦʛʦʣʝʤʠ ʙʨʟʠʥʠ 

ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʚʦʟʠʣʘʪʘ, ʚʠʩʠʥʘʪʘ ʥʘ ʙʫʯʘʚʘ ʢʘʿ ʢʫ˃ʠʪʝ ʚʦ ʙʣʠʟʠʥʘ ʥʘ 

ʩʦʦʙʨʘ˃ʘʿʥʠʮʠʪʝ ʜʦʩʪʠʛʥʫʚʘ ʧʦʚʝ˃ʝ ʦʜ 70 dB(A), ʦʜ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʫʯʠ 

ʜʝʢʘ ʩʝʢʦʿ ʧʨʦʧʫʩʪ ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʧʦʢʨʘʿ ʧʘʪʥʠʪʝ 

ʩʦʦʙʨʘ˃ʘʿʥʠʮʠ, ˃ʝ ʨʝʟʫʣʪʠʨʘ ʩʦ ʛʦʣʝʤʘ ʠʟʣʦʞʝʥʦʩʪ ʥʘ ʞʠʪʝʣʠʪʝ ʥʘ ʙʫʯʘʚʘ, ʰʪʦ 

ʚʦ ʢʨʘʝʥ ʩʣʫʯʘʿ ˃ʝ ʧʨʝʜʠʟʚʠʢʘ ʟʥʘʯʠʪʝʣʥʠ ʧʩʠʭʠʯʢʠ ʠ ʬʠʟʠʦʣʦʰʢʠ ʧʨʝʯʢʠ. 

ɻʝʥʝʨʘʣʥʦ ʤʝʨʢʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘʪʘ, ʧʦʜʝʣʝʥʠ ʩʝ ʚʦ ʯʝʪʠʨʠ ʛʨʫʧʠ 

ʠ ʪʦʘ: 

- ʄʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨ; 

- ʄʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘʪʘ ʧʦʤʝʺʫ ʠʟʚʦʨʦʪ ʠ ʤʝʩʪʦʪʦ 

ʥʘ ʧʨʠʝʤ  

- ɿʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʠʤʠʩʠʿʘ  ʠ 

- ʇʨʝʟʝʤʘˁʝ ʥʘ ʝʢʦʥʦʤʩʢʠ ʤʝʨʢʠ ʠ ʜʦʥʝʩʫʚʘˁʝ ʘʜʝʢʚʘʪʥʘ ʨʝʛʫʣʘʪʠʚʘ. 

ʇʨʠʤʝʥʘʪʘ ʥʘ ʦʚʠʝ ʥʘʚʝʜʝʥʠ ʤʝʨʢʠ, ʟʘ ʦʯʝʢʫʚʘˁʝ ʝ ʜʝʢʘ ˃ʝ ʧʨʠʜʦʥʝʩʝ 

ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘʪʘ ʙʫʯʘʚʘ ʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ 

ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʦʩʦʙʝʥʦ ʟʘ ʦʥʠʝ ʢʦʠ ʞʠʚʝʘʪ ʚʦ ʥʠʚʥʘ 

ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ. 

ɿʘʪʦʘ ʢʘʢʦ ʛʣʘʚʥʘ ʧʨʝʧʦʨʘʢʘ ʠ ʟʘʢʣʫʯʦʢ ʥʘ ʦʚʦʿ ʤʘʛʠʩʪʝʨʩʢʠ ʪʨʫʜ ʝ  ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʘʪʠʰʪʘ, ʜʘ ʩʝ ʧʦʩʚʝʪʠ ʩʦʦʜʚʝʪʥʦ 

ʚʥʠʤʘʥʠʝ ʥʘ ʦʚʦʿ ʝʚʠʜʝʥʪʝʥ ʧʨʦʙʣʝʤ, ʜʘ ʩʝ ʠʤʘ ʧʝʨʤʘʥʝʥʪʥʦ ʩʣʝʜʝˁʝ ʥʘ 

ʩʦʩʪʦʿʙʘʪʘ ʠ ʜʘ ʩʝ ʠʟʨʘʙʦʪʫʚʘʘʪ ʢʘʨʪʠ ʥʘ ʙʫʯʘʚʘ ʩʦ ʢʦʠ ˃ʝ ʩʝ ʦʧʨʝʜʝʣʘʪ 

ʢʨʠʪʠʯʥʠʪʝ ʣʦʢʘʮʠʠ, ʘ ʧʦʪʦʘ ʜʘ ʩʝ ʜʦʥʝʩʘʪ ʘʢʮʠʩʢʠ ʧʣʘʥʦʚʠ ʟʘ ʥʝʿʟʠʥʦ 

ʥʘʤʘʣʫʚʘˁʝ ʧʨʝʢʫ ʧʨʝʟʝʤʘˁʝ ʥʘ ʥʝʢʦʿʘ ʦʜ ʥʘʚʝʜʝʥʠʪʝ ʤʝʨʢʠ.  
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