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ȹȿȷȬ ȺȾȻȬȰ ȮȺȮȱȰ & ȻȼȴȹɂȴȻȴ 

ȿəɔɎɑɜɓɔɞɑɞ ɓɌ ɐɑɘɚɖɜɌɞɔɳɌ Ɏɚ ȴɓɘɔɜ, Ⱦȼ 

 

 

 

 

ȺɎɚɳ ɛɜɚɑɖɞ ɑ ɠɔəɌəɝɔɜɌə ɝɚ ɛɚɐɐɜɤɖɌ ɚɐ ȱɎɜɚɛɝɖɌɞɌ 

ɖɚɘɔɝɔɳɌ. ȺɎɌɌ ɛɟɍɗɔɖɌɢɔɳɌ ɏɔ ɚɐɜɌɓɟɎɌ ɝɌɘɚ 

ɏɗɑɐɔɤɞɌɞɌ əɌ ɌɎɞɚɜɚɞ ɔ ɖɚɘɔɝɔɳɌɞɌ əɑ ɘɚɒɑ ɐɌ ɍɔɐɑ 

ɚɐɏɚɎɚɜəɌ ɓɌ ɖɌɖɎɌ ɍɔɗɚ ɟɛɚɞɜɑɍɌ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ 

əɌɛɜɌɎɔ əɌ ɔəɠɚɜɘɌɢɔɔɞɑ ɝɚɐɜɒɌəɔ Ɏɚ əɑɌ. 

 

 



 

https://zerowaste -project.eu/     Page 2| 171 

 

ȬȮȾȺȼȴ  

 

1 .Ȱɜ.ȸɑɞɔə   ȿəɔɎɑɜɓɔɞɑɞ ɓɌ ɐɑɘɚɖɜɌɞɔɳɌ Ɏɚ ȴɓɘɔɜ, Ⱦȼ 
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ȹɌɎɑɐɑɞɑ ɏɚ ɚɎɌ ɐɑɗɚ: ȹɑɖɚɘɑɜɢɔɳɌɗəɚ -  ȹɑ ɝɘɑɑɞɑ ɐɌ ɏɚ ɖɚɜɔɝɞɔɞɑ 

ɘɌɞɑɜɔɳɌɗɚɞ ɓɌ ɖɚɘɑɜɢɔɳɌɗəɔ ɢɑɗɔ. ȭɑɓ ɐɑɜɔɎɌɞɔ - Ȭɖɚ ɜɑɘɔɖɝɔɜɌɞɑ, 

ɞɜɌəɝɠɚɜɘɔɜɌɞɑ ɔɗɔ əɌɐɚɏɜɌɐɟɎɌɞɑ əɌ ɘɌɞɑɜɔɳɌɗɚɞ, əɑ ɝɘɑɑɞɑ ɐɌ ɏɚ 

ɐɔɝɞɜɔɍɟɔɜɌɞɑ ɔɓɘɑəɑɞɔɚɞ ɘɌɞɑɜɔɳɌɗ.. 
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1. ȮȺȮȱȰ 

 

Ƚɚ ɔəɐɟɝɞɜɔɳɌɗɔɓɌɢɔɳɌɞɌ ɖɚɳɌ ɝɑ ɜɌɓɎɔ ɛɚ ɔəɐɟɝɞɜɔɝɖɌɞɌ ɜɑɎɚɗɟɢɔɳɌ, ɚɐ ɑɐəɌ ɝɞɜɌəɌ ɝɑ 

ɚɍɔɐɟɎɌ ɐɌ ɝɑ ɓɌɐɚɎɚɗɌɞ ɛɚɞɜɑɍɔɞɑ əɌ ɓɏɚɗɑɘɑəɌɞɌ ɝɎɑɞɝɖɌ ɛɚɛɟɗɌɢɔɳɌ, ɚɐ ɐɜɟɏɌ ɝɞɜɌəɌ ɐɌ 

ɝɑ ɜɑɤɌɞ ɛɜɚɍɗɑɘɔɞɑ ɛɜɑɐɔɓɎɔɖɌəɔ ɚɐ ɓɏɚɗɑɘɑəɚɞɚ ɛɜɚɔɓɎɚɐɝɞɎɚ. ȱɐɑə ɚɐ ɛɜɚɍɗɑɘɔɞɑ 

ɛɜɑɐɔɓɎɔɖɌəɔ ɚɐ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ ɑ ɚɞɛɌɐɚɞ. ȺɞɛɌɐɚɞ, ɚɝɚɍɑəɚ Ɏɚ 

ɛɚɝɗɑɐəɔɚɞ ɛɚɗɚɎɔəɌ Ɏɑɖ, ɝɑ ɓɏɚɗɑɘɔ əɌ əɔɎɚ ɤɞɚ ɑɖɚ-ɝɔɝɞɑɘɚɞ əɑ ɘɚɒɑ ɐɌ ɏɚ ɞɚɗɑɜɔɜɌ, 

ɝɑɜɔɚɓəɚ ɓɌɏɜɚɓɟɎɌɳɷɔ ɏɔ ɠɔɓɔɣɖɔɞɑ ɑɗɑɘɑəɞɔ əɌ Ɏɚɓɐɟɡɚɞ, ɎɚɐɌɞɌ ɔ ɛɚɣɎɌɞɌ, ɖɌɖɚ ɔ 

ɛɚɝɞɚɑɵɑɞɚ əɌ ɍɔɚɗɚɤɖɔ ɑɗɑɘɑəɞɔ ɖɌɖɚ ɤɞɚ ɝɑ ɗɟɮɑɞɚ, ɒɔɎɚɞəɔɞɑ, ɜɌɝɞɑəɔɳɌɞɌ ɔ ɐɜɟɏɔ 

ɘɔɖɜɚɚɜɏɌəɔɓɘɔ. Ⱥɝɚɍɑəɚ, əɑɏɌɞɔɎəɚɞɚ ɎɗɔɳɌəɔɑ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ əɌ 

ɛɗɌɝɞɔɖɌ ɔ ɑɘɔɝɔɔɞɑ əɌ ɳɌɏɗɑɜɚɐ Ɏɜɓ ɏɗɚɍɌɗəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ ɐɚɝɞɔɏəɌ ɐɜɌɘɌɞɔɣəɚ əɔɎɚ (14). 

ȽɎɑɞɚɞ ɛɜɚɔɓɎɑɐɟɎɌ 2,01 ɘɔɗɔɳɌɜɐɔ ɞɚəɔ ɟɜɍɌə ɢɎɜɝɞ ɚɞɛɌɐ ɏɚɐɔɤəɚ, ɚɐ ɖɚɔ əɌɳɘɌɗɖɟ 33% əɑ 

ɝɑ ɘɑəɌɹɔɜɌɌɞ əɌ ɑɖɚɗɚɤɖɔ əɌɣɔə. Ȯɚ ɝɎɑɞɚɞ, ɛɜɚɝɑɣəɔɚɞ ɚɞɛɌɐ ɤɞɚ ɝɑ ɝɚɓɐɌɎɌ ɛɚ ɗɔɢɑ əɌ 

ɐɑə ɑ 0,74 ɖɔɗɚɏɜɌɘɔ, əɚ ɚɎɌɌ ɍɜɚɳɖɌ Ɏɚ ɏɚɗɑɘɌ ɘɑɜɌ ɝɑ ɐɎɔɒɔ ɚɐ 0,11 ɐɚ 4,54 ɖɔɗɚɏɜɌɘɔ. 

ȴɌɖɚ ɞɔɑ ɝɚɣɔəɟɎɌɌɞ ɝɌɘɚ 16% ɚɐ ɝɎɑɞɝɖɚɞɚ əɌɝɑɗɑəɔɑ, ɓɑɘɳɔɞɑ ɝɚ Ɏɔɝɚɖɔ ɛɜɔɡɚɐɔ 

ɛɜɚɔɓɎɑɐɟɎɌɌɞ ɚɖɚɗɟ 34% ɚɐ ɝɎɑɞɝɖɔɚɞ ɚɞɛɌɐ, ɔɗɔ 683 ɘɔɗɔɚəɔ ɞɚəɔ (15). Ⱥɐ 2018 ɏɚɐɔəɌ, ɝɌɘɚ 
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9% ɚɐ ɝɎɑɞɝɖɔɚɞ ɚɞɛɌɐ ɘɚɒɑ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ (16). ȴ ɛɚɖɜɌɳ ɞɚɌ ɤɞɚ ɑ ɐɚɢəɌ, ɗɟɮɑɞɚ ɏɔ 

ɝɠɌɞɔɳɌ ɚɎɔɑ ɓɌɖɌəɔ ɔ ɍɌɜɌɌɞ əɌɣɔəɔ ɐɌ ɝɑ ɝɛɜɌɎɌɞ ɝɚ əɔɎ. ȻɚɜɌɐɔ ɞɚɌ, ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ ɝɞɌəɌ əɑɔɓɍɑɒəɌ, əɚ ɔɘɌ ɟɤɞɑ ɐɚɗɏ ɛɌɞ ɐɌ ɝɑ ɛɚɘɔəɑ. 

ȽɗɔɖɌ1: Climate Change  

 

ȴɓɎɚɜ: https://climate.nas a.gov/resources/global -warming -vs-climate -change/  

ȯɗɚɍɌɗəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ ɑ ɐɑɠɔəɔɜɌəɚ ɖɌɖɚ ɓɏɚɗɑɘɟɎɌɵɑ əɌ əɔɎɚɞɚ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ 

ɤɞɚ ɳɌ ɓɌɜɚɍɟɎɌɌɞ ɞɚɛɗɔəɌɞɌ Ɏɚ ɌɞɘɚɝɠɑɜɌɞɌ əɌ ȳɑɘɳɌɞɌ ɛɚɜɌɐɔ ɣɚɎɑɣɖɔɞɑ ɌɖɞɔɎəɚɝɞɔ, 

ɛɜɎɑəɝɞɎɑəɚ ɠɚɝɔɗəɔɞɑ ɏɚɜɔɎɌ ɔ ɐɚɗɏɚɜɚɣəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ əɌ ɖɗɔɘɌɞɝɖɔɚɞ ɝɔɝɞɑɘ əɌ 

ȳɑɘɳɌɞɌ, ɤɞɚ ɑ ɓɌɍɑɗɑɒɌəɚ ɟɤɞɑ ɚɐ ɛɜɑɐɔəɐɟɝɞɜɔɝɖɔɚɞ ɛɑɜɔɚɐ ( ɛɚɘɑɮɟ 1850 ɔ 1900 ɏɚɐɔəɌ). 

ȯɗɚɍɌɗəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ ɏɑəɑɜɌɗəɚ ɝɑ ɘɑɜɔ ɖɌɖɚ ɛɜɚɝɑɣəɚ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɏɗɚɍɌɗəɌɞɌ 

ɞɑɘɛɑɜɌɞɟɜɌ əɌ ɛɚɎɜɤɔəɌɞɌ əɌ ȳɑɘɳɌɞɌ. 

ȽɗɔɖɌ 1: ȯɗɚɍɌɗəɚ ɓɌɞɚɛɗɟɎɌɵɑ (1880-2020) 



 

https://zerowaste -project.eu/     Page 5| 171 

 

 

ȴɓɎɚɜ: https://climate.nasa.gov/resources/global -warming -vs-climate -change/  

ȹɌ ɏɚɜəɌɞɌ ɞɌɍɑɗɌ ɑ ɛɜɔɖɌɒɌəɌ ɛɜɚɘɑəɌɞɌ əɌ ɏɗɚɍɌɗəɌɞɌ ɞɑɘɛɑɜɌɞɟɜɌ əɌ ɛɚɎɜɤɔəɌɞɌ 

ɛɚɘɑɮɟ 1880 ɔ 2020 ɏɚɐɔəɌ. Ƚɛɚɜɑɐ ɞɚɌ, ɐɚɐɑɖɌ ɛɚɜɌɝɞɚɞ ɑ ɓɌɍɑɗɑɒɌə ɛɚ 1951 ɏɚɐɔəɌ, Ɏɞɚɜɔɚɞ 

ɞɜɑəɐ əɌ ɛɚɜɌɝɞ ɛɚ 1980 ɏɚɐɔəɌ ɑ ɓɌɍɑɗɑɒɌə Ɏɚ 2016 ɏɚɐɔəɌ, Ɍ ɓɌɍɑɗɑɒɌə ɑ ɔ ɐɜɟɏ ɛɚɜɌɝɞ. 

Ƚɑ ɛɜɚɢɑəɟɎɌ ɐɑɖɌ ɚɐ ɛɜɑɐɔəɐɟɝɞɜɔɝɖɌɞɌ ɑɜɌ, ɣɚɎɑɣɖɔɞɑ ɌɖɞɔɎəɚɝɞɔ ɳɌ ɓɏɚɗɑɘɔɗɑ 

ɏɗɚɍɌɗəɌɞɌ ɛɜɚɝɑɣəɌ ɞɑɘɛɑɜɌɞɟɜɌ əɌ ȳɑɘɳɌɞɌ ɓɌ ɚɖɚɗɟ 1 ɝɞɑɛɑə ɂɑɗɓɔɟɝɚɎ (1,8 ɝɞɑɛɑəɔ 

ɂɑɗɓɔɟɝɚɎɔ). Ȯɚ ɘɚɘɑəɞɚɎ, ɞɌɌ ɝɞɌɛɖɌ ɝɑ ɓɏɚɗɑɘɟɎɌ ɓɌ 0,2 ɝɞɑɛɑəɔ ɂɑɗɓɔɟɝɚɎɔ (0,36 ɝɞɑɛɑəɔ 

ɂɑɗɓɔɟɝɚɎɔ) ɛɚ ɐɑɢɑəɔɳɌ. ȳɌɞɚɌ, ɔɞəɚ ɑ əɑɚɛɡɚɐəɚ ɣɚɎɑɣɖɔɞɑ ɝɟɤɞɑɝɞɎɌ ɐɌ ɏɚ əɌɘɌɗɌɞ ɝɎɚɳɚɞ 

ɳɌɏɗɑɜɚɐɑə ɚɞɛɑɣɌɞɚɖ (31). 

 

2. ȾȼȬȹȳȴɂȴȥȬ ȺȰ ȷȴȹȱȬȼȹȬ ȱȶȺȹȺȸȴȥȬ ȶȺȹ ȶȼȿȲȹȬ ȱȶȺȺȸȴȥȬ 

 

ȷɔəɑɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɖɚɳɌ ɓɌɛɚɣəɌ ɝɚ ɔəɐɟɝɞɜɔɝɖɌɞɌ ɜɑɎɚɗɟɢɔɳɌ, ɑ ɑɐəɚəɌɝɚɣɑə ɘɚɐɑɗ əɌ 

ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ ɔ ɍɑɤɑ ɠɚɜɘɔɜɌəɌ Ɏɚ ɝɞɜɟɖɞɟɜɌ ɖɟɛɔ-ɔɓɏɜɌɐɔ-ɟɛɚɞɜɑɍɔ-

ɠɜɗɌɳ (1). Ƚɚ ɐɜɟɏɔ ɓɍɚɜɚɎɔ, ɚɎɚɳ ɘɚɐɑɗ əɑɘɌ ɜɑɤɑəɔɑ ɓɌ ɎɜɌɷɌɵɑ əɌ ɛɜɚɔɓɎɚɐɔɞɑ 

ɛɜɚɔɓɎɑɐɑəɔ ɛɚ əɔɎəɔɚɞ ɜɚɖ. Ƚɑ ɝɘɑɞɌ ɐɑɖɌ ɚɎɚɳ ɘɚɐɑɗ ɑ ɟɝɎɚɑə ɍɔɐɑɳɷɔ ɏɚ ɚɗɑɝəɟɎɌ 

ɖɚəɞɔəɟɔɜɌəɔɚɞ ɜɌɝɞ ɔ əɑ ɝɑ ɏɜɔɒɔ ɓɌ ɛɚɝɞɛɜɚɐɟɖɢɔɝɖɔɚɞ ɛɜɚɢɑɝ. Ƚɛɚɜɑɐ ɀɚəɐɌɢɔɳɌɞɌ ȱɗɑə 

ȸɑɖɌɜɞɟɜ (2013), ɚɎɚɳ ɘɚɐɑɗ ɓɌɛɚɣəɌ ɖɚɏɌ ɔəɐɟɝɞɜɔɳɌɗɔɓɔɜɌəɔɞɑ ɓɌɛɌɐəɔ ɚɛɤɞɑɝɞɎɌ ɟɝɛɑɌɳɌ 

ɐɌ ɝɚɍɑɜɌɞ ɏɗɚɍɌɗəɔ ɜɑɝɟɜɝɔ Ɏɚ əɔɎəɔɞɑ ɜɌɓɎɚɳəɔ ɛɜɚɢɑɝɔ. ȹɌ ɚɎɚɳ əɌɣɔə ɚɎɔɑ ɚɛɤɞɑɝɞɎɌ, 

ɖɚɔ ɜɌɝɛɚɗɌɏɌɌ ɝɚ ɔɓɚɍɔɗɝɞɎɚ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ, ɘɚɒɑɌ əɌ ɚɎɚɳ əɌɣɔə ɐɌ ɐɚɍɔɳɌɞ 

ɘɌɞɑɜɔɳɌɗəɔ ɜɑɝɟɜɝɔ ɔ ɑəɑɜɏɔɳɌ. ȹɌ ɚɎɚɳ əɌɣɔə, ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ ɳɌ ɛɜɔɠɌɞɔɳɌ 

ɛɜɚɠɔɞɌɍɔɗəɚɝɞɌ ɓɌ ɐɚɍɔɎɌɵɑ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ ɛɚɑɎɞɔəɔ ɚɐ ɞɜɚɤɚɢɔɞɑ ɓɌ ɜɌɍɚɞəɌ ɝɔɗɌ 

Ɏɚ ɛɜɚɔɓɎɚɐəɔɚɞ ɛɜɚɢɑɝ (2). Ƚɚ ɟɝɎɚɳɟɎɌɵɑɞɚ əɌ ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ ɚɐ ɝɞɜɌəɌ 

əɌ ɏɗɚɍɌɗəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɞɜɑɍɌɤɑ ɐɌ ɝɑ ɚɝəɚɎɌɌɞ ɏɚɗɑɘɔ ɠɌɍɜɔɖɔ, ɐɌ ɝɑ ɛɜɑɜɌɍɚɞɌɞ 
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ɐɚɎɚɗəɚ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ ɔ ɐɌ ɝɑ ɛɜɑɞɎɚɜɌɞ Ɏɚ ɛɜɚɔɓɎɚɐɔ ɔ ɐɌ ɝɑ ɛɜɚɐɚɗɒɔ ɑɖɚəɚɘɝɖɔɚɞ 

ɜɌɝɞ ɍɑɓ ɚɏɗɑɐ əɌ ɝɚɓɐɌɐɑəɔɚɞ ɚɞɛɌɐ. Ȯɚ ɚɎɌɌ ɝɘɔɝɗɌ, ɝɑ ɝɘɑɞɌ ɐɑɖɌ ɚɎɚɳ ɘɚɐɑɗ ɚɜɔɑəɞɔɜɌə 

ɖɚə ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ ɏɚ ɔɏəɚɜɔɜɌ ɖɚɜɔɝɞɑɵɑɞɚ əɌ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ ɔ ɏɚ ɏɗɑɐɌ 

ɑɗɔɘɔəɔɜɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɖɌɖɚ ɜɑɤɑəɔɑ (3). ȸɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ ɑ ɘɚɐɑɗ ɖɚɳ 

ɝɟɜɚɎɔəɔɞɑ ɤɞɚ ɏɔ ɖɚɜɔɝɞɔ ɏɔ ɚɝɞɌɎɌ əɌ ɛɜɔɜɚɐɌɞɌ ɖɌɖɚ ɚɞɛɌɐ. Ⱥɐ ɐɜɟɏɌ ɝɞɜɌəɌ, 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɛɜɑɞɝɞɌɎɟɎɌ ɌɗɞɑɜəɌɞɔɎɌ əɌ ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ ɤɞɚ 

ɐɚɘɔəɔɜɌ ɐɑəɑɝ. ȸɚɐɑɗɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɑ ɐɑɠɔəɔɜɌə ɖɌɖɚ ɘɚɐɑɗ ɖɚɳ ɔɘɌ 

ɡɚɗɔɝɞɔɣɖɔ ɛɜɚɢɑɝ, ɚɎɚɓɘɚɒɟɎɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɝɟɜɚɎɔəɔɞɑ, ɜɑɢɔɖɗɔɜɌ 

ɚɞɛɌɐ, ɑɠɔɖɌɝəɚ ɳɌ ɖɚɜɔɝɞɔ ɑəɑɜɏɔɳɌɞɌ ɔ ɝɔɞɑ ɜɑɝɟɜɝɔ, ɛɜɚɔɓɎɑɐɟɎɌ ɣɔɝɞɚ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ 

əɌɣɔə ɖɚɳ ɜɑɣɔɝɔ əɑ ɛɜɚɔɓɎɑɐɟɎɌ ɚɞɛɌɐ ɔ ɑ ɎɌɒɑə ɌɗɌɞɖɌ ɓɌ ɚɐɜɒɗɔɎɚɝɞ (1).  

ȽɗɔɖɌ 2. ȾɜɌəɓɔɢɔɳɌ ɚɐ ȷɔəɑɌɜəɌ ȱɖɚəɚɘɔɳɌ ɖɚə ɂɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ 
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ȴɓɎɚɜ: Prieto -Sandoval et al. (2017).  

ȽɗɔɖɌ 2, ɖɚɳɌ ɏɚ ɚɛɔɤɟɎɌ ɛɜɑɘɔəɚɞ ɚɐ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ Ɏɚ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɛɚɏɚɜɑ, ɳɌ 

ɛɜɔɖɌɒɟɎɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɛɚ ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ ɤɞɚ 

ɓɌɛɚɣəɌ ɝɚ ɔəɐɟɝɞɜɔɝɖɌɞɌ ɜɑɎɚɗɟɢɔɳɌ. ȯɗɑɐɌɳɷɔ ɏɚ ɘɚɐɑɗɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ, ɝɑ ɏɗɑɐɌ 

ɐɑɖɌ ɛɚɝɞɚɔ ɛɜɔɝɞɌɛ ɚɜɔɑəɞɔɜɌə ɖɚə əɟɗɌ ɚɞɛɌɐ. Ƚɛɚɜɑɐ ɝɗɔɖɌɞɌ, ɝɚ ɛɜɚɢɑɝɚɞ əɌ ɗɔəɑɌɜəɌ 

ɑɖɚəɚɘɔɳɌ ɤɞɚ ɓɌɛɚɣəɌ Ɏɚ 18 Ɏɑɖ, ɝɑ ɏɗɑɐɌ ɐɑɖɌ ɚɞɛɌɐɚɞ ɤɞɚ ɝɑ ɝɚɓɐɌɎɌ ɛɚ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ 

ɝɑ ɠɜɗɌ ɐɔɜɑɖɞəɚ Ɏɚ ɛɜɔɜɚɐɌɞɌ. Ȯɚ ɘɚɐɑɗɚɞ ɛɜɔɖɌɒɌə ɝɚ ɘɑɞɌɠɚɜɌɞɌ əɌ ɘɑɞɌɍɚɗɔɓɘɚɞ 

ɎɚɎɑɐɑəɌ ɛɚ 1970-ɞɔɞɑ, ɝɑ ɏɗɑɐɌ ɐɑɖɌ ɐɑɗ ɚɐ ɚɞɛɌɐɚɞ ɝɑ ɞɜɌəɝɠɚɜɘɔɜɌɌɞ. 

Ȯɚ ɘɚɐɑɗɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ, ɝɑ ɛɗɌəɔɜɌ ɍɑɝɛɜɑɖɚɜɑə ɢɔɖɗɟɝ ɔ ɖɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, 

ɝɑ ɞɌɜɏɑɞɔɜɌ ɛɜɚɢɑɝ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ ɍɑɓ ɚɞɛɌɐ. 

 

1.1. ȻɜɎɔɚɞ ɣɑɖɚɜ ɓɌ ɝɛɌɝ əɌ ȻɗɌəɑɞɑɞɌ: ȯɜɌəɔɢɔɞɑ əɌ ȼɌɝɞɚɞ 
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ȹɌɟɣəɔɢɔɞɑ ɖɚɔ ɝɠɌɞɔɳɌ ɐɑɖɌ ɏɚɗɑɘɔəɌɞɌ əɌ ɓɌɏɌɐɟɎɌɵɑɞɚ ɤɞɚ ɝɎɑɞɚɞ ɏɚ ɐɚɒɔɎɑɌ ɛɚɜɌɐɔ 

ɗɔəɑɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɝɑ ɓɏɚɗɑɘɔ Ɏɚ ɘɔəɌɞɚɞɚ ɔ ɷɑ ɝɑ ɓɏɚɗɑɘɟɎɌ Ɏɚ əɌɜɑɐəɔɞɑ ɏɚɐɔəɔ, 

əɌɛɔɤɌɌ ɜɌɓɗɔɣəɔ ɝɞɟɐɔɔ. ȱɐɑə ɚɐ əɔɎ ɑ ɔɓɎɑɤɞɌɳɚɞ əɌɝɗɚɎɑə ɖɌɖɚ ɚɏɜɌəɔɣɟɎɌɵɌ əɌ ɜɌɝɞɚɞ, 

ɖɚɳ ɏɚ ɛɚɐɏɚɞɎɔ ɏɜɟɛɌ əɌɟɣəɔɢɔ ɚɐ Ⱦɑɡəɚɗɚɤɖɔɚɞ ɔəɝɞɔɞɟɞ Ɏɚ 

ȸɌɝɌɣɟɝɑɞɝ (ȸȴȾ), ɖɚɔ ɝɑ ɝɛɑɢɔɳɌɗɔɓɔɜɌəɔ ɓɌ ɜɌɓɗɔɣəɔ 

ɚɍɗɌɝɞɔ, ɚɐ ɢɑəɞɌɜɚɞ ɓɌ ɜɌɓɎɚɳ əɌ ɝɞɜɌɞɑɏɔɔ əɌɜɑɣɑə 

ȼɔɘɝɖɔ ɖɗɟɍ ɔ ɚɍɳɌɎɑə Ɏɚ 1972 ɏɚɐɔəɌ. ȺɎɚɳ ɔɓɎɑɤɞɌɳ ɓɌ ɛɜɎ 

ɛɌɞ ɳɌ ɚɞɖɜɔ ɖɚəɞɜɌɐɔɖɞɚɜəɚɝɞɌ ɛɚɘɑɮɟ əɑɚɏɜɌəɔɣɑəɔɚɞ ɔ 

əɑɖɚəɞɜɚɗɔɜɌəɔɚɞ ɜɌɝɞ ɔ ɚɏɜɌəɔɣɑəɔɞɑ ɜɑɝɟɜɝɔ Ɏɚ ɝɎɑɞɚɞ ɔ 

ɐɌɐɑ ɜɌɓɗɔɣəɔ ɛɜɑɛɚɜɌɖɔ (4). Ȯɚ ɚɎɚɳ ɔɓɎɑɤɞɌɳ, ɖɚɜɔɝɞɑɳɷɔ 

ɘɚɐɑɗ, ɍɑɌ ɔɝɞɜɌɒɑəɔ ɘɑɮɟɝɑɍəɔɞɑ Ɏɜɝɖɔ əɌ ɛɑɞɞɑ 

ɛɚɞɝɔɝɞɑɘɔ (əɌɝɗɚɎɔ) əɌ ɏɗɚɍɌɗəɔɚɞ ɑɖɚəɚɘɝɖɔ ɝɔɝɞɑɘ, 

ɔɘɑəɚ əɌɝɑɗɑəɔɑɞɚ, ɍɑɓɍɑɐəɚɝɞɌ əɌ ɡɜɌəɌɞɌ, 

ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ, ɓɌɏɌɐɟɎɌɵɑɞɚ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ 

ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ əɌ əɑɚɍəɚɎɗɔɎɔ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ (4). 

ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɚɎɔɑ ɝɞɟɐɔɔ, ɍɑɌ ɚɞɖɜɔɑəɔ əɑɐɚɝɞɌɞɚɢɔɞɑ 

ɚɐ ɛɜɚɐɚɗɒɟɎɌɵɑɞɚ əɌ ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ Ɏɚ 

ɞɚɌ Ɏɜɑɘɑ ɔ Ɏɚ ɔɐəɔəɌ. ȺɎɌɌ ɝɞɟɐɔɳɌ ɛɚɞɝɑɞɟɎɌ ɔ əɌ ɐɜɟɏɌ 

əɑɚɐɌɘəɑɤəɌ ɝɞɟɐɔɳɌ. Ȯɚ ɚɎɌɌ ɝɞɟɐɔɳɌ ɑ ɚɍɳɌɝəɑɞ ɖɚəɢɑɛɞɚɞ 

əɌ ɛɗɌəɑɞɌɜəɔ ɏɜɌəɔɢɔ ɔ ɛɜɚɢɑɝɔ. ȶɚəɢɑɛɞɚɞ əɌ 

ɛɗɌəɑɞɌɜəɔ ɏɜɌəɔɢɔ ɍɑɤɑ ɐɑɠɔəɔɜɌə Ɏɚ 2009 ɏɚɐɔəɌ ɚɐ 

ɝɞɜɌəɌ əɌ ɏɚɗɑɘ ɍɜɚɳ ɓɑɘɳɔəɔ ɝɔɝɞɑɘɔ ɔ əɌɟɣəɔɢɔ ɓɌ ɒɔɎɚɞəɌ ɝɜɑɐɔəɌ ɛɜɑɐɎɚɐɑəɔ ɚɐ ȥɚɡɌə 

ȼɚɖɝɞɜɚɘ ɔ Ȯɔɗ Ʉɞɑɠɑə ɚɐ ȬɎɝɞɜɌɗɔɝɖɔɚɞ əɌɢɔɚəɌɗɑə ɟəɔɎɑɜɓɔɞɑɞ ɖɌɖɚ ɖɚəɢɑɛɞ əɌ 9 

ɛɜɚɢɑɝɔ əɌ ȳɑɘɳɔəɔɚɞ ɝɔɝɞɑɘ ɝɚ ɏɜɌəɔɢɔ. ȶɚəɢɑɛɞɔɞɑ Ɏɖɗɟɣɑəɔ əɌ ɝɗɔɖɌɞɌ ɛɚɐɚɗɟ ɝɑ ɖɌɖɚ 

ɤɞɚ ɝɗɑɐɟɎɌ (5): 

*ȯɟɍɑɵɑ əɌ ɔəɞɑɏɜɔɞɑɞɚɞ əɌ ɍɔɚɝɠɑɜɌɞɌ (ɏɟɍɑɵɑ ɔ ɔɝɣɑɓəɟɎɌɵɑ əɌ ɍɔɚɐɔɎɑɜɓɔɞɑɞɚɞ) (Ƚɚ 

ɍɜɓɚ ɓɏɚɗɑɘɟɎɌɵɑ əɌ əɌɝɑɗɑəɔɑɞɚ Ɏɚ ɝɎɑɞɚɞ, ɚɞɎɚɜɌɵɑɞɚ ɔ əɑɝɚɚɐɎɑɞəɚɞɚ ɖɚɜɔɝɞɑɵɑ əɌ 

əɚɎɔ ɓɑɘɳɚɐɑɗɝɖɔ ɚɍɗɌɝɞɔ, ɟɜɍɌəɔɓɌɢɔɳɌɞɌ, ɟɛɚɞɜɑɍɌɞɌ əɌ ɠɚɝɔɗəɔ ɏɚɜɔɎɌ ɔ ɑɘɔɝɔɔɞɑ əɌ 

ɳɌɏɗɑɜɚɐ ɐɔɚɖɝɔɐ ɝɑ ɓɏɚɗɑɘɟɎɌɌɞ. Ƚɚ ɚɎɌ ɓɏɚɗɑɘɟɎɌɵɑ, ɛɚɝɞɚɔ ɓɌɖɌəɌ əɌ əɌɘɌɗɟɎɌɵɑ əɌ 

ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ (ȴɝɞɜɌɒɟɎɌɵɑɞɚ ɛɜɚɐɚɗɒɟɎɌ ɓɌ ɟɞɎɜɐɟɎɌɵɑ əɌ ɏɜɌəɔɢɔɞɑ əɌ 

ɡɑɘɔɝɖɚɞɚ ɓɌɏɌɐɟɎɌɵɑ. ɐɚɎɚɗəɚ ɳɌɝəɚ ɤɞɚ əɑ ɞɜɑɍɌ ɐɌ ɝɑ ɐɚɖɌɒɟɎɌ ɐɑɖɌ ɑ Ɏɔɝɚɖɚ.) 

* ȶɗɔɘɌɞɝɖɔ ɛɜɚɘɑəɔ (ȺɎɌ ɑ ɚɍɗɌɝɞ ɖɌɐɑ ɤɞɚ ɛɜɚɘɑəɔɞɑ ɝɑ əɌɳɚɣɔɏɗɑɐəɔ. ȾɜɑɍɌ ɐɌ ɝɑ 

ɛɜɑɓɑɘɌɞ ɌɖɞɔɎəɚɝɞɔ ɓɌ ɐɌ əɑ ɝɑ əɌɐɘɔəɑ ɚɎɌɌ ɏɜɌəɔɢɌ ɛɜɑɐ ɐɌ ɝɑ ɓɏɚɗɑɘɔ əɑɳɓɔəɚɞɚ 

ɎɗɔɳɌəɔɑ Ɏɜɓ ɝɑɖɚɳɐəɑɎəɔɚɞ ɒɔɎɚɞ.) 

* ȳɌɖɔɝɑɗɟɎɌɵɑ əɌ ɚɖɑɌəɔɞɑ (ȺɖɑɌəɔɞɑ ɏɚ ɓɌɍɌɎɟɎɌɌɞ ɓɌɞɚɛɗɟɎɌɵɑɞɚ əɌ ɝɎɑɞɚɞ ɝɚ 

ɌɛɝɚɜɛɢɔɳɌ əɌ ɳɌɏɗɑɜɚɐ ɐɔɚɖɝɔɐ, əɚ əɔɎɚɞɚ əɌ ɳɌɏɗɑɜɚɐ ɐɔɚɖɝɔɐ ɐɚɝɞɔɏəɌ əɔɎɚ ɝɚ ɖɚɔ 

ɚɖɑɌəɔɞɑ əɑ ɘɚɒɌɞ ɐɌ ɝɑ ɝɛɜɌɎɌɞ.) 

* ȻɚɞɜɚɤɟɎɌɣɖɌ əɌ ɝɗɌɞɖɌ ɎɚɐɌ ɔ ɏɗɚɍɌɗɑə ɡɔɐɜɚɗɚɤɖɔ ɢɔɖɗɟɝ (ȮɚɐɌɞɌ ɚɐ ɐɑə əɌ ɐɑə ɝɞɌəɟɎɌ 

ɝ¯ ɛɚɜɑɞɖɌ. Ȱɚ 2050 ɏɚɐɔəɌ, ɝɑ ɣɔəɔ ɎɑɜɚɳɌɞəɚ ɐɑɖɌ ɚɖɚɗɟ ɛɚɗɚɎɔəɌ ɘɔɗɔɳɌɜɐɌ ɗɟɮɑ ɷɑ ɔɘɌɌɞ 

ɛɜɚɍɗɑɘ ɝɚ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ əɌ ɎɚɐɌ. ȺɎɌ ɏɚ ɓɏɚɗɑɘɟɎɌ ɛɜɔɞɔɝɚɖɚɞ ɐɌ ɝɑ ɔəɞɑɜɎɑəɔɜɌ Ɏɚ 

ɝɔɝɞɑɘɔɞɑ ɓɌ ɎɚɐɌ. ) 

* Ɂɑɘɔɝɖɚ ɓɌɏɌɐɟɎɌɵɑ ɔ ɚɝɗɚɍɚɐɟɎɌɵɑ əɌ əɚɎɔ ɑəɞɔɞɑɞɔ (ȴɌɖɚ ɔɘɌ ɘəɚɏɟ ɛɜɔɘɑɜɔ ɓɌ 

əɑɏɌɞɔɎəɔɚɞ ɛɜɔɐɚəɑɝ ɔ ɝɔəɑɜɏɑɞɝɖɔɞɑ ɑɠɑɖɞɔ əɌ ɡɑɘɔɖɌɗɔɔɞɑ, ɞɔɑ ɝ¯ ɟɤɞɑ əɑ ɝɑ ɝɚɚɐɎɑɞəɚ 
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əɌɟɣəɚ ɌəɌɗɔɓɔɜɌəɔ. Ȯɚ ɘɚɘɑəɞɚɎ, ɏɜɌəɔɢɌɞɌ əɌ ɡɑɘɔɝɖɚ ɓɌɏɌɐɟɎɌɵɑ əɑ ɘɚɒɑ ɐɌ ɝɑ 

ɐɑɠɔəɔɜɌ əɟɘɑɜɔɣɖɔ, əɚ ɎɌɒəɚ ɑ ɐɑɖɌ ɔɝɞɜɌɒɟɎɌɵɑɞɚ ɛɜɚɐɚɗɒɟɎɌ ɛɚɜɌɐɔ ɜɔɓɔɖɚɞ ɚɐ 

ɛɜɑɘɔəɟɎɌɵɑ əɌ ɛɜɌɏɚɎɔɞɑ əɌ ɝɔɝɞɑɘɚɞ əɌ ȳɑɘɳɌɞɌ.) 

* ȻɜɚɘɑəɌ əɌ ɖɚɛəɑəɔɚɞ ɝɔɝɞɑɘ (ȾɚɌ ɑ ɑɐəɌ ɚɐ ɛɜɔɣɔəɔɞɑ ɓɌɐ ɐɜɌɝɞɔɣəɚɞɚ əɌɘɌɗɟɎɌɵɑ əɌ 

ɍɔɚɐɔɎɑɜɓɔɞɑɞɚɞ ɔ əɑɏɚɎɔɞɑ ɑɠɑɖɞɔ Ɏɜɓ ɛɜɚɞɚɖɚɞ əɌ ɎɚɐɌ ɔ ɍɔɚɏɑɚɡɑɘɔɝɖɔɚɞ ɢɔɖɗɟɝ əɌ 

ɳɌɏɗɑɜɚɐ, Ɍɓɚɞ ɔ ɠɚɝɠɚɜ ɔ ɐɜɟɏɔ ɎɌɒəɔ ɑɗɑɘɑəɞɔ. 

* Ȭɓɚɞ ɔ ɠɚɝɠɚɜ ɞɑɣɑ Ɏɚ ɍɔɚɝɠɑɜɌɞɌ ɔ ɚɖɑɌəɔɞɑ (ȭɔɚɏɑɚɡɑɘɔɝɖɔɞɑ ɢɔɖɗɟɝɔ əɌ Ɍɓɚɞ ɔ 

ɠɚɝɠɚɜ ɝɑ ɐɜɌɘɌɞɔɣəɚ ɔɓɘɑəɑɞɔ ɚɐ ɗɟɮɑɞɚ ɖɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɘəɚɏɟ ɔəɐɟɝɞɜɔɝɖɔ ɔ 

ɓɑɘɳɚɐɑɗɝɖɔ ɛɜɚɢɑɝɔ. Ȭɓɚɞɚɞ ɔ ɠɚɝɠɚɜɚɞ ɝɑ ɝɟɤɞɔəɝɖɔ ɑɗɑɘɑəɞɔ ɓɌ ɜɌɝɞɚɞ əɌ ɜɌɝɞɑəɔɳɌɞɌ, 

ɞɌɖɌ ɤɞɚ əɌɣɔəɚɞ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɮɟɍɜɔɎɌ ɔ ɌɛɗɔɖɌɢɔɳɌɞɌ ɝɞɌəɌ ɛɜɔɣɔəɌ ɓɌ ɓɌɏɜɔɒɑəɚɝɞ.) 

* ȮɣɔɞɟɎɌɵɑ əɌ Ɍɞɘɚɝɠɑɜɝɖɔ Ɍɑɜɚɝɚɗɔ (ɛɗɌəɑɞɌɜəɌɞɌ ɏɜɌəɔɢɌ əɌ Ɍɞɘɚɝɠɑɜɝɖɔɚɞ 

Ɍɑɜɚɝɚɗ ɍɑɤɑ ɛɜɑɐɗɚɒɑəɌ ɛɚɜɌɐɔ ɓəɌɣɌɳəɚɞɚ ɎɗɔɳɌəɔɑ əɌ Ɍɑɜɚɝɚɗɔɞɑ Ɏɜɓ ɖɗɔɘɌɞɝɖɔɚɞ 

ɝɔɝɞɑɘ əɌ ȳɑɘɳɌɞɌ. Ȼɜɑɖɟ əɔɎəɌɞɌ ɔəɞɑɜɌɖɢɔɳɌ ɝɚ ɎɚɐɑəɌɞɌ ɛɌɜɑɌ, Ɍɑɜɚɝɚɗɔɞɑ ɔɏɜɌɌɞ 

ɖɜɔɞɔɣəɚ ɎɌɒəɌ ɟɗɚɏɌ Ɏɚ ɡɔɐɜɚɗɚɤɖɔɚɞ ɢɔɖɗɟɝ, ɎɗɔɳɌɑɳɷɔ əɌ ɠɚɜɘɔɜɌɵɑɞɚ ɚɍɗɌɢɔ ɔ əɌ 

ɏɗɚɍɌɗəɚ əɔɎɚ ɔ ɜɑɏɔɚəɌɗəɔ ɤɑɘɔ əɌ ɌɞɘɚɝɠɑɜɝɖɌ ɢɔɜɖɟɗɌɢɔɳɌ, ɖɌɖɚ ɤɞɚ ɝɑ ɘɚəɝɟəɝɖɔɞɑ 

ɝɔɝɞɑɘɔ Ɏɚ ɞɜɚɛɝɖɔɞɑ ɜɑɏɔɚəɔ. ȴɝɞɚ ɞɌɖɌ, ɔɘɌ ɐɔɜɑɖɞɑə ɑɠɑɖɞ Ɏɜɓ ɞɚɌ ɖɚɗɖɟ ɝɚəɣɑɎɚ 

ɓɜɌɣɑɵɑ ɝɑ ɜɑɠɗɑɖɞɔɜɌ ɔɗɔ ɌɛɝɚɜɍɔɜɌ Ɏɚ ɌɞɘɚɝɠɑɜɌɞɌ.) 

* ȺɝɔɜɚɘɌɤɟɎɌɵɑ əɌ ɝɞɜɌɞɚɝɠɑɜɝɖɔɚɞ ɚɓɚə (Ƚɑ ɏɗɑɐɌ ɐɑɖɌ ɣɑɖɚɜɔɞɑ ɛɜɑɓɑɘɑəɔ 

ɍɗɌɏɚɐɌɜɑəɔɑ əɌ ȸɚəɞɜɑɌɗɝɖɔɚɞ ɛɜɚɞɚɖɚɗ ɚɝɞɌəɟɎɌɌɞ Ɏɚ ɚɎɌɌ ɏɜɌəɔɢɌ. ȺɎɌ ɛɚɖɌɒɟɎɌ ɖɚɗɖɟ 

ɗɟɮɑɞɚ ɘɚɒɌɞ ɐɌ ɍɔɐɌɞ ɑɠɑɖɞɔɎəɔ. 

ȽɗɔɖɌ 3: ȰɑɎɑɞɞɑ ɛɗɌəɑɞɌɜəɔ ɏɜɌəɔɢɔ
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1. 2. ȱɎɜɚɛɝɖɔ ɓɑɗɑə ɐɚɏɚɎɚɜ (ȳɑɗɑə ɐɚɏɚɎɚɜ) 

Ȭɖɢɔɚəɑə ɛɗɌə ɓɌ ȱɎɜɚɛɝɖɔ ɓɑɗɑə ɐɚɏɚɎɚɜ; ɂɑɗɞɌ ɑ ɐɌ ɝɑ ɓɏɚɗɑɘɔ ɑɠɔɖɌɝəɚɞɚ ɖɚɜɔɝɞɑɵɑ əɌ 

ɜɑɝɟɜɝɔɞɑ, ɐɌ ɝɑ ɎɜɌɞɔ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ ɔ ɐɌ ɝɑ əɌɘɌɗɔ ɓɌɏɌɐɟɎɌɵɑɞɚ əɌ 

ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɛɜɑɖɟ ɛɜɑɘɔəɟɎɌɵɑ ɚɐ ɣɔɝɞɌ, ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ (LE) Ɏɚ ɖɜɟɒəɌ 

ɑɖɚəɚɘɔɳɌ (CE). Ƚɚ ɚɎɚɳ Ɍɖɢɔɚəɑə ɛɗɌə ɔ ɚɍɗɌɝɞɔɞɑ əɌ ɛɚɗɔɞɔɖɌɞɌ, ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɝɑ 

ɔəɎɑɝɞɔɜɌ Ɏɚ ɑɖɚɗɚɤɖɔ ɞɑɡəɚɗɚɏɔɔ Ɏɚ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ, ɐɌ ɝɑ ɛɚɞɞɔɖəɌɞ ɔəɚɎɌɞɔɎəɔ ɛɜɔɝɞɌɛɔ 

Ɏɚ ɚɎɚɳ ɛɚɏɗɑɐ, ɐɌ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌ ɣɔɝɞɌ ɑəɑɜɏɔɳɌ, ɐɌ ɝɑ əɌɘɌɗɌɞ ɑɘɔɝɔɔɞɑ əɌ ɳɌɏɗɑɜɚɐ əɌ 

əɟɗɌ ɔ ɐɌ ɝɑ ɝɞɌɎɔ ɖɜɌɳ əɌ ɓɌɎɔɝəɚɝɞɌ ɚɐ ɖɚɜɔɝɞɑɵɑɞɚ əɌ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ. Ȼɜɔ 

ɛɚɝɞɔɏəɟɎɌɵɑ əɌ ɝɔɞɑ ɚɎɔɑ ɢɑɗɔ, ɝɑ ɛɜɑɐɎɔɐɟɎɌ ɔəɖɗɟɓɔɎɑə ɛɜɔɝɞɌɛ ɓɌ ɔɝɞɚɎɜɑɘɑəɚ 

ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɖɎɌɗɔɞɑɞɚɞ əɌ ɒɔɎɚɞɚɞ əɌ ɚɛɤɞɑɝɞɎɌɞɌ. ȻɚɜɌɐɔ ɚɎɌɌ ɛɜɔɣɔəɌ, ɝɑ ɚɣɑɖɟɎɌ 

ɝɔɞɑ ɣɔəɔɞɑɗɔ ɛɚɎɜɓɌəɔ ɝɚ ɚɎɌɌ ɛɜɚɍɗɑɘɌɞɔɖɌ ɐɌ ɛɜɑɓɑɘɌɞ ɌɖɞɔɎəɚɝɞɔ ɔ ɐɌ ɏɔ ɔɝɛɚɗəɌɞ 

ɝɎɚɔɞɑ ɚɍɎɜɝɖɔ. 

ȱɎɜɚɛɝɖɔɚɞ ɓɑɗɑə ɐɚɏɚɎɚɜ ɝɑ ɛɚɳɌɎɔ ɖɌɖɚ ɚɐɏɚɎɚɜ əɌ ɚɎɔɑ ɛɜɑɐɔɓɎɔɢɔ. ȺɎɚɳ ɐɚɏɚɎɚɜ ɝɑ ɝɘɑɞɌ 

ɓɌ əɚɎɌ ɝɞɜɌɞɑɏɔɳɌ ɓɌ ɜɌɝɞ əɌɝɚɣɑəɌ ɖɚə ɞɜɌəɝɠɚɜɘɔɜɌɵɑ əɌ ȱȿ ɐɚ 2050 ɏɚɐɔəɌ Ɏɚ ɛɜɌɎɑɐəɚ 

ɔ ɛɜɚɝɛɑɜɔɞɑɞəɚ ɚɛɤɞɑɝɞɎɚ ɝɚ ɘɚɐɑɜəɌ, ɑɠɔɖɌɝəɌ Ɏɚ ɚɐəɚɝ əɌ ɜɑɝɟɜɝɔɞɑ ɔ ɖɚəɖɟɜɑəɞəɌ 

ɑɖɚəɚɘɔɳɌ, ɍɑɓ əɑɞɚ ɑɘɔɝɔɔ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ ɔ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ (8). ȽɗɔɖɌɞɌ 

ɛɚɐɚɗɟ ɏɔ ɛɜɔɖɌɒɟɎɌ ɜɌɓɗɔɣəɔɞɑ ɑɗɑɘɑəɞɔ əɌ ɓɑɗɑəɔɚɞ ɖɚəɝɑəɓɟɝ. 
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ȽɗɔɖɌ 4: ȱɎɜɚɛɝɖɔ ɓɑɗɑə ɐɚɏɚɎɚɜ

 

Ȭɖɢɔɚəɑə ɛɗɌə ɓɌ ɓɑɗɑə ɐɚɏɚɎɚɜ; Ⱦɚɳ ɛɜɑɐɎɔɐɟɎɌ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɑɠɔɖɌɝəɚɞɚ ɖɚɜɔɝɞɑɵɑ əɌ 

ɜɑɝɟɜɝɔɞɑ, ɎɜɌɷɌɵɑ əɌ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ ɔ əɌɘɌɗɟɎɌɵɑ əɌ ɓɌɏɌɐɟɎɌɵɑɞɚ ɛɜɑɖɟ 

ɛɜɑɘɔəɟɎɌɵɑ ɖɚə ɣɔɝɞɌ, ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ. ȽɞɜɌɞɑɏɔɔɞɑ ɛɚɐ ɏɗɌɎəɔɚɞ əɌɝɗɚɎ əɌ ɝɑɚɛɠɌɞəɔ 

ɔ ɞɜɌəɝɠɚɜɘɌɞɔɎəɔ ɛɚɗɔɞɔɖɔ ɝɑ: Å ȳɏɚɗɑɘɟɎɌɵɑ əɌ ɖɗɔɘɌɞɝɖɔɞɑ ɢɑɗɔ əɌ ȱȿ ɓɌ 2030 ɔ 2050 

ɏɚɐɔəɌ, 

Å ȰɌ ɝɑ ɚɍɑɓɍɑɐɔ ɣɔɝɞɌ, ɐɚɝɞɌɛəɌ ɔ ɍɑɓɍɑɐəɌ ɑəɑɜɏɔɳɌ, 

Å ȸɚɍɔɗɔɓɔɜɌɵɑ əɌ ɔəɐɟɝɞɜɔɳɌɞɌ ɓɌ ɣɔɝɞɌ ɔ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ 

Å ȱəɑɜɏɑɞɝɖɔ ɔ ɑɠɔɖɌɝɑə əɌɣɔə ɓɌ ɔɓɏɜɌɐɍɌ ɔ ɜɑəɚɎɔɜɌɵɑ 

Å ȳɌɍɜɓɟɎɌɵɑ əɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɚɐɜɒɗɔɎɌ ɔ ɛɌɘɑɞəɌ ɘɚɍɔɗəɚɝɞ 

Å Ⱥɐ ɠɌɜɘɌ ɐɚ ɎɔɗɟɤɖɌ: ɐɔɓɌɳəɔɜɌɵɑ ɠɑɜ, ɓɐɜɌɎ ɔ ɑɖɚɗɚɤɖɔ ɝɔɝɞɑɘ ɓɌ ɡɜɌəɌ 

Å ȳɌɤɞɔɞɌ əɌ ɑɖɚɝɔɝɞɑɘɔɞɑ ɔ ɍɔɚɐɔɎɑɜɓɔɞɑɞɚɞ 

Å ȹɟɗɞɌ ɢɑɗ əɌ ɓɌɏɌɐɟɎɌɵɑ ɓɌ ɒɔɎɚɞəɌ ɝɜɑɐɔəɌ ɍɑɓ ɞɚɖɝɔɣəɔ 

ȱȿ ɔɘɌ əɌɛɜɌɎɑəɚ ɚɐɜɑɐɑəɔ ɛɗɌəɚɎɔ ɔ ɜɌɓɎɔɑəɔ ɘɑɡɌəɔɓɘɔ Ɏɚ ɛɜɚɢɑɝɚɞ əɌ ɜɑɌɗɔɓɌɢɔɳɌ əɌ 

ɞɜɌəɝɠɚɜɘɌɢɔɳɌɞɌ əɌɝɚɣɑəɌ Ɏɚ ɜɌɘɖɔɞɑ əɌ ɛɚɘɔɜɟɎɌɵɑɞɚ. ȺɎɔɑ ɝɑ əɌɎɑɐɑəɔ ɛɚɐɚɗɟ (8). 

ƍ Ȼɚɐ əɌɝɗɚɎɚɞ əɌ ɎɖɗɟɣɟɎɌɵɑ əɌ ɚɐɜɒɗɔɎɚɝɞɌ Ɏɚ ɝɔɞɑ ɛɚɗɔɞɔɖɔ əɌ ȱȿ; 

-ȰɌ ɝɑ ɚɍɑɓɍɑɐɔ ɛɜɌɎɔɣəɌ ɞɜɌəɓɔɢɔɳɌ ɝɚ ɜɌɓɘɔɝɗɟɎɌɵɑ ɓɌ ɓɑɗɑəɔ ɠɔəɌəɝɔɔ ɔ ɔəɎɑɝɞɔɢɔɔ, 

-ȺɓɑɗɑəɟɎɌɵɑ əɌ əɌɢɔɚəɌɗəɔɞɑ ɍɟɹɑɞɔ ɔ ɔɝɛɜɌɷɌɵɑ ɞɚɣəɔ ɢɑəɚɎəɔ ɝɔɏəɌɗɔ 
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-ȸɚɍɔɗɔɓɔɜɌɵɑ əɌ ɔɝɞɜɌɒɟɎɌɵɑɞɚ ɔ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɔəɚɎɌɢɔɔɞɑ 

-ȺɎɚɓɘɚɒɟɎɌɵɑ ɑɐɟɖɌɢɔɳɌ ɔ ɚɍɟɖɌ 

-ȳɑɗɑəɌ ɓɌɖɗɑɞɎɌ -ȹɑ ɛɜɌɎɔ ɤɞɑɞɌ ɝɠɑɜɔɣəɌ 

-ȳɑɗɑəɌ ɓɌɖɗɑɞɎɌ -ȹɑ ɛɜɌɎɔ ɤɞɑɞɌ ɝɠɑɜɔɣəɌ 

ƍ ɗɔɐɑɜ ɖɌɖɚ ȱȿ 

ƍ ȱɎɜɚɛɝɖɔ ɖɗɔɘɌɞɝɖɔ ɛɌɖɞ 

ȹɑ ɑ ɘɚɒəɚ ȱɎɜɚɛɌ ɐɌ ɳɌ ɛɚɝɞɔɏəɑ ɑɖɚɗɚɤɖɌɞɌ ɢɑɗ əɌ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ ɝɚ ɞɚɌ ɤɞɚ ɷɑ 

ɐɑɳɝɞɎɟɎɌ ɝɌɘɌ. ȶɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ ɔ ɓɌɏɟɍɌɞɌ əɌ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ ɝɑ ɏɗɚɍɌɗəɔ 

ɔ əɑ ɝɑ əɌɢɔɚəɌɗəɚ ɚɏɜɌəɔɣɑəɔ. ȳɌ ɞɌɌ ɢɑɗ, ȱȿ; ɝɌɖɌ ɐɌ ɳɌ ɔɝɖɚɜɔɝɞɔ ɝɎɚɳɌɞɌ ɝɠɑɜɌ əɌ 

ɎɗɔɳɌəɔɑ, ɑɖɝɛɑɜɞɔɓɌ ɔ ɠɔəɌəɝɔɝɖɔ ɜɑɝɟɜɝɔ ɓɌ ɐɌ ɐɑɳɝɞɎɟɎɌ ɖɚɗɑɖɞɔɎəɚ ɝɚ ɝɚɝɑɐɔɞɑ ɔ 

ɓɌɝɑɏəɌɞɔɞɑ ɝɞɜɌəɔ əɌ ɚɎɚɳ ɛɌɞ. ȻɚɜɌɐɔ ɚɎɌɌ ɛɜɔɣɔəɌ, ȱȿ ɝɌɖɌ ɐɌ ɎɚɝɛɚɝɞɌɎɔ ɝɚɳɟɓɔ ɝɚ ɞɚɌ 

ɤɞɚ Ɏɚɐɔ əɌ ɘɑɮɟəɌɜɚɐəɚ əɔɎɚ (8). ȱɎɜɚɛɝɖɔɚɞ ɓɑɗɑə ɐɚɏɚɎɚɜ ɷɑ ɏɔ ɛɚɐɚɍɜɔ ɍɗɌɏɚɝɚɝɞɚɳɍɌɞɌ 

ɔ ɓɐɜɌɎɳɑɞɚ əɌ ɏɜɌɮɌəɔɞɑ ɔ ɔɐəɔɞɑ ɏɑəɑɜɌɢɔɔ ɛɜɑɖɟ ɚɍɑɓɍɑɐɟɎɌɵɑ (9): 

 

ȽɗɔɖɌ 5: ȹɌɝɚɣɑəɌ ɔɐəɔəɌ ɝɚ ȳɑɗɑəɔɚɞ ȰɚɏɚɎɚɜ 

 

ȴɓɎɚɜ: ec.europa.eu  

1 . 3. ȺɛɤɞɌ ɜɌɘɖɌ ɓɌ ɛɚɗɔɞɔɖɌɞɌ ɓɌ ȱȿ ɚɞɛɌɐ 
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ȯɗɑɐɌɳɷɔ ɳɌ ɚɛɤɞɌɞɌ ɜɌɘɖɌ əɌ ɛɚɗɔɞɔɖɌɞɌ əɌ ȱȿ ɓɌ ɚɞɛɌɐ, ɝɑ ɏɗɑɐɌ ɐɑɖɌ ɛɚɗɔɞɔɖɌɞɌ əɌ 

ɓɌɑɐəɔɢɌɞɌ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɔɘɌ ɛɑɞ ɏɗɌɎəɔ 

ɢɑɗɔ. ȺɎɔɑ ɝɑ (19): 

ǒ ȱɖɚɗɚɤɖɔ ɚɞɛɌɐ ɔ/ɔɗɔ ɛɚɘɌɗɖɟ ɚɞɛɌɐ; 

ǒ ȻɜɚɔɓɎɚɐɝɞɎɚ əɌ ɑɖɚɗɚɤɖɔ ɛɜɚɔɓɎɚɐɔ ɔ 

ɝɛɜɑɣɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɛɜɑɖɟ ɛɜɚɘɚɢɔɳɌ 

əɌ ɔəɞɑəɓɔɎəɌ ɞɑɡəɚɗɚɏɔɳɌ ɔ ɛɜɚɢɑɝɔ; 

ǒ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ 

ɚɍəɚɎɟɎɌɵɑ ɔ ɛɜɑɜɌɍɚɞɖɌ əɌ ɚɞɛɌɐɚɞ; 

ǒ ȼɌɓɎɔɎɌɵɑ əɌ ɓɌɖɚəɚɐɌɎɝɞɎɚ ɓɌ 

ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɚɞɝɞɜɌəɟɎɌɵɑɞɚ əɌ 

ɚɞɛɌɐɚɞ ȮɚɝɛɚɝɞɌɎɟɎɌɵɑ ɚɍɎɜɓɟɎɌɣɖɔ 

ɑɖɚɗɚɤɖɔ ɝɞɌəɐɌɜɐɔ əɌ ɑɎɜɚɛɝɖɚ əɔɎɚ; 

ǒ ȳɌɚɝɞɜɟɎɌɵɑ əɌ ɓɌɖɚəɝɖɌɞɌ ɜɑɏɟɗɌɞɔɎɌ ɓɌ ɛɜɑɎɚɓ əɌ ɚɛɌɝəɔ ɘɌɞɑɜɔɔ; 

ƍ ȾɚɌ ɑ ɛɜɚɣɔɝɞɟɎɌɵɑ əɌ ɓɑɘɳɔɤɞɌɞɌ ɖɚɔ ɍɔɗɑ ɔɓɗɚɒɑəɔ əɌ ɓɌɏɌɐɟɎɌɵɑ ɝɚ ɜɑɖɟɗɞɔɎɌɢɔɳɌ.əɌ 

ɚɞɛɌɐ ɛɚɎɞɚɜəɚ ɖɚɜɔɝɞɑɵɑ ɔ ɎɜɌɷɌɵɑ əɌ ɓɌɜɌɍɚɞɖɌɞɌ ɝɚ ɛɚɞɞɔɖ ɓɌ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɚɍɜɌɍɚɞɔ; 

 

2. ȽȾȼȬȾȱȯȴȥȬ ȳȬ ȹȿȷȬ ȺȾȻȬȰ ȮȺ ȼȬȸȶȬȾȬ ȹȬ ȬȶɂȴȺȹȴȺȾ ȻȷȬȹ ȳȬ ȶȼȿȲȹȬ 

ȱȶȺȹȺȸȴȥȬ ȹȬ ȱȿ 

Ȯɚ 2015 ɏɚɐɔəɌ, ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɏɚ ɟɝɎɚɔ ɝɎɚɳɚɞ ɛɜɎ Ɍɖɢɔɚəɑə ɛɗɌə ɓɌ ɢɔɜɖɟɗɌɜəɌ 

ɑɖɚəɚɘɔɳɌ. ȺɎɚɳ Ɍɖɢɔɚəɑə ɛɗɌə ɳɌ ɎɖɗɟɣɟɎɌ ɞɜɌəɓɔɢɔɳɌɞɌ əɌ ȱɎɜɚɛɌ ɖɚə ɢɔɜɖɟɗɌɜəɌ 

ɑɖɚəɚɘɔɳɌ ɔ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɚɐɜɒɗɔɎ ɑɖɚəɚɘɝɖɔ ɜɌɝɞ, ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɏɗɚɍɌɗəɌɞɌ 

ɖɚəɖɟɜɑəɞəɚɝɞ ɔ ɛɜɑɓɑɘɌɵɑ ɘɑɜɖɔ ɓɌ ɛɚɘɚɤ ɓɌ ɝɚɓɐɌɎɌɵɑ əɚɎɔ ɜɌɍɚɞəɔ ɘɑɝɞɌ. Ȭɖɢɔɝɖɔɚɞ 

ɛɗɌə ɝɑ ɝɚɝɞɚɔ ɚɐ ɖɚəɖɜɑɞəɔ ɔ Ɍɘɍɔɢɔɚɓəɔ Ɍɖɢɔɔ, ɝɚ ɘɑɜɖɔ ɖɚɔ ɏɚ ɚɛɠɌɷɌɌɞ ɢɑɗɔɚɞ 

ɒɔɎɚɞɑə ɢɔɖɗɟɝ, ɚɐ ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ ɐɚ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɔ ɝɑɖɟəɐɌɜəɔɚɞ 

ɛɌɓɌɜ əɌ ɝɟɜɚɎɔəɔ ɔ ɜɑɎɔɐɔɜɌə ɛɜɑɐɗɚɏ ɓɌɖɚə ɓɌ ɚɞɛɌɐ. 

ȹɌ 4 ɘɌɜɞ 2019 ɏɚɐɔəɌ, ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɟɝɎɚɔ ɝɑɚɛɠɌɞɑə ɔɓɎɑɤɞɌɳ ɓɌ ɝɛɜɚɎɑɐɟɎɌɵɑɞɚ 

əɌ Ɍɖɢɔɝɖɔɚɞ ɛɗɌə. ȴɓɎɑɤɞɌɳɚɞ ɏɔ ɚɛɔɤɟɎɌ ɖɗɟɣəɔɞɑ ɛɌɞɔɤɞɌ ɔ ɔɐəɔɞɑ ɛɜɑɐɔɓɎɔɢɔ ɓɌ 

ɚɍɗɔɖɟɎɌɵɑ əɌ ɑɎɜɚɛɝɖɌɞɌ ɑɖɚəɚɘɔɳɌ ɔ ɚɞɎɚɜɌɵɑ əɌ ɛɌɞɚɞ ɓɌ ɖɗɔɘɌɞɝɖɚ əɑɟɞɜɌɗəɌ, ɖɜɟɒəɌ 

ɑɖɚəɚɘɔɳɌ Ɏɚ ɖɚɳɌ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ ɔ ɛɜɔɞɔɝɚɖɚɞ ɚɐ ɓɌɏɌɐɟɎɌɵɑɞɚ Ɏɜɓ ɛɜɔɜɚɐəɔɞɑ ɔ 

ɝɗɌɞɖɚɎɚɐəɔɞɑ ɜɑɝɟɜɝɔ ɔ ɑɖɚɝɔɝɞɑɘɔɞɑ ɝɑ ɘɔəɔɘɔɓɔɜɌəɔ (10). 

Ȯɚ ɘɔəɌɞɚɞɚ ɔ ɐɑəɑɝ əɌɛɜɌɎɑəɔɞɑ ɝɞɟɐɔɔ ɛɚɖɌɒɟɎɌ ɓɌ ɚɞɛɌɐ. ȳɌɞɚɌ, ɛɚɐ ɜɌɖɚɎɚɐɝɞɎɚ əɌ 

ɗɔəɑɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ əɌ ȱȿ, əɌ əɑɳɓɔəɚ ɘɑɝɞɚ ɢɔɖɗɔɣəɚ əɌ ɑɖɚəɚɘɔɳɌɞɌ əɌɟɣəɔɞɑ ɖɜɟɏɚɎɔ, 

ɎɗɌɐɔɞɑ, əɑɎɗɌɐɔəɔɞɑ ɚɜɏɌəɔɓɌɢɔɔ ɔ ɝɛɑɢɔɳɌɗəɔɞɑ ɝɑɖɞɚɜɝɖɔ ɚɜɏɌəɔɓɌɢɔɔ ɝɚ ɟɝɎɚɳɟɎɌɵɑ ɝɚ 

ȹɔɖɚɳ ȺɞɛɌɐ əɌ ɜɌɓɎɚɳ əɌ ɝɞɜɌɞɑɏɔɳɌ Ɏɚ ɎɜɝɖɌ ɝɚ ɟəɔɳɌɞɌ əɌ ɔɐɑɔ ɑ. 

ȽɗɔɖɌ 6: Wind Turbine  

ȴɓɎɚɜ: http://www.yesilokullar.org/  

Blogs/Detail/2/Geri -Donusum -ve -Sifir-Atik  
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ȴɓɎɚɜ: https://egirisim.com/2021/04/12/girisimlere -firsat-pepsiconun -turkiyedeki -6 heatfactory -zero-waste -

certificate -issued /  

Ȯɚ ɝɛɚɜɑɐɍɌ ɝɚ ɜɌɓɎɚɳɚɞ əɌ ɌɛɗɔɖɌɢɔɔ ɓɌ əɟɗɌ ɚɞɛɌɐ, 

ɖɚəɢɑɛɞɚɞ ɝɑ ɣɔəɔ ɐɑɖɌ ɑ ɝɞɌɜ. Ȯɚ 1973 ɏɚɐɔəɌ, ɐ-ɜ 

Ȼɚɗ ȻɌɗɘɑɜ ɛɜɎɛɌɞ ɏɚ ɟɛɚɞɜɑɍɔɗ ɞɑɜɘɔəɚɞ ăəɟɗɌ 

ɚɞɛɌɐò ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɡɑɘɔɖɌɗɔɔ (20). ȴɌɖɚ ɚɎɌ ɑ 

ɐɚɍɌɜ ɛɚɣɑɞɚɖ, ɛɜɌɤɌɵɑɞɚ ɓɌ əɟɗɌ ɚɞɛɌɐ əɑ ɍɑɤɑ əɌ 

ɐəɑɎɑə ɜɑɐ ɐɚɗɏɚ Ɏɜɑɘɑ, ɘɚɒɑɍɔ ɛɚɜɌɐɔ ɞɜɚɤɚɢɔ ɔ 

ɞɑɤɖɚɞɔɔ. Ƚɑ ɎɑɜɟɎɌ ɐɑɖɌ ɐɎɔɒɑɵɑɞɚ əɌ əɟɗɌ ɚɞɛɌɐ 

ɓɌɛɚɣəɌɗɚ əɌ ɖɜɌɳɚɞ əɌ Ɏɑɖɚɞ ɛɜɑɐ ɚɖɚɗɟ 20 ɏɚɐɔəɔ. 

ȶɚəɢɑɛɞɚɞ ăȭɑɓ ɚɞɛɌɐò ɤɞɚ ɏɚ ɓɌɏɚɎɌɜɌɌɞ ɌɖɞɔɎɔɝɞɔɞɑ 

ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɑ ɓɌɘɑəɑɞ ɝɚ ɖɚəɢɑɛɞɚɞ ăȹɟɗɌ 

ɚɞɛɌɐò ɖɌɖɚɎ ɤɞɚ ɏɚ ɓəɌɑɘɑ ɐɑəɑɝ. ȽɞɜɌɞɑɏɔɔɞɑ ɓɌ 

əɟɗɌ ɚɞɛɌɐ ɛɜɎɛɌɞ ɝɑ ɛɚɳɌɎɔɳɌ əɌ ɖɚəɠɑɜɑəɢɔɳɌɞɌ Ɏɚ 

ȹɚɎ ȳɑɗɌəɐ ɛɜɑɐɎɚɐɑəɌ ɚɐ ɣɗɑəɚɞ əɌ ɖɌɘɛɌɵɌɞɌ 

Ȯɚɜɑə Ƚəɚɟ ɔ ɍɜɓɚ ɝɑ ɛɜɚɤɔɜɔɳɌ. ȰɜɟɏɌ 

ɛɜɑɝɎɜɞəɔɢɌ ɑ ɖəɔɏɌɞɌ əɌ ȭɑɌ ȫɚəɝɚə ɚɐ 2013 ɏɚɐɔəɌ 

ăȹɟɗɞɌ ɚɞɛɌɐəɌ ɖɟɷɌ: ȶɜɌɳəɔɚɞ Ɏɚɐɔɣ ɓɌ 

ɛɚɑɐəɚɝɞɌɎɟɎɌɵɑ əɌ ɎɌɤɔɚɞ ɒɔɎɚɞò Ɏɚ ɖɚɳɌ ɞɌɌ ɏɚ 

ɚɛɔɤɟɎɌ ɘɑɞɚɐɚɞ ɚɐ 5 Rs. ȺɎɌɌ ɖəɔɏɌ ɑ ɤɔɜɚɖɚ ɛɜɑɛɚɓəɌɑəɌ ɚɐ ɳɌɎəɚɝɞɌ ɓɌ ɔəɖɚɜɛɚɜɔɜɌɵɑ 

əɌ ɚɝəɚɎəɔɞɑ ɛɜɔəɢɔɛɔ əɌ ȹɟɗɌ ɚɞɛɌɐ ɔ ɳɌ əɌɏɗɌɝɟɎɌ ɌɖɞɔɎəɌɞɌ ɟɗɚɏɌ əɌ ɛɚɞɜɚɤɟɎɌɣɔɞɑ Ɏɚ 

ɜɑɠɚɜɘɔɜɌɵɑɞɚ əɌ ɛɜɌɖɞɔɖɔɞɑ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ. Ȱɑəɑɝ, ɘɚɒɑ ɐɌ ɝɑ ɖɌɒɑ ɐɑɖɌ əɟɗɌ 

ɚɞɛɌɐ ɑ ɎɌɒəɚ ɚɛɤɞɑɝɞɎɑəɚ ɐɎɔɒɑɵɑ ɖɚɑ ɛɚɝɞɚɳɌəɚ ɜɌɝɞɑ əɔɓ ɢɑɗɔɚɞ ɝɎɑɞ ɔ ɑ ɟɝɎɚɑəɚ ɚɐ 

ɘɑɮɟəɌɜɚɐəɔɞɑ ɚɜɏɌəɔɓɌɢɔɔ (6). 

3.ȭȴȳȹȴȽ ȸȺȰȱȷȴ ȹȬ ɂȴȼȶȿȷȬȼȹȬ ȱȶȺȹȺȸȴȥȬ ȹȬ ȹȿȷȬ ȺȾȻȬȰ 

˦̘̗̙̎̍ ̛̝̖̟̲̍̎̑̑̑̉̉ ̖̘̙̖̉̉̋̎̉ ̗̍ 

ˡ̛̩̜̖̙̗̖̎̉̍̉̉ ̲̖̉̔̑̉̉̚ ̐̉ ̖̜̔̉ 

̛̗̘̉̍ ɉ:7)!Ɋ ̗̋ ΰήίζ ̗̖̌̍̑̉ȟ ̖̜̔̉ 

̛̗̘̉̍Ƞ ˧̗̉ ̎ ̡̛̛̐̉̑̉ ̖̉ ̛̑̎̚ 

̙̜̙̎̑̚̚ ̊̎̐ ̍̉ ̎̚ ̛̗̗̙̜̌̋̉̉̚ ̑̔̑ 

̡̛̛̘̜̑̉̉̚ ̗̋ ̛̘̗̠̋̉̉ȟ ̛̗̋̍̉̉ ̑̔̑ 

̛̗̜̞̗̋̐̍ ̡̛̗ ̲̉ ̙̗̜̐̉̌̐̋̉ 

̛̛̗̖̏̑̋̉̉ ̙̖̎̍̑̉̚ ̑̔̑ ̛̙̲̗̐̍̉̋̎ 

̖̉ ̛̜̩̗̔̎ ̘̙̜̎̓ ̗̗̗̙̖̗̍̌̋ 

̛̘̙̗̗̗̑̐̋̍̋̚ȟ ̡̛̘̗̙̗̜̠̋̉̓̉ȟ 

̛̘̗̗̙̖̋̉ ̛̜̘̗̙̎̊̉ ̑ ̶̙̟̙̎̑̓̔̑̉̎ 

̖̉ ̛̑̎̚ ̘̙̗̗̑̐̋̍̑ȟ ̶̘̜̉̓̋̉̉ ̑ 

̛̙̲̉̎̑̉̔̑̕ ɉεɊȢ 
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Ȼɚɞɜɑɍəɔ ɝɑ ɠɟəɐɌɘɑəɞɌɗəɔ ɛɜɚɘɑəɔ ɛɜɔ 

ɛɜɑɘɔəɚɞ ɚɐ ɗɔəɑɌɜəɔ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ ɖɚə ɖɜɟɒəɔ 

ɐɑɗɚɎəɔ ɘɚɐɑɗɔ. ȳɌ ɚɎɌ, ɘɚɜɌ ɛɜɎɚ ɐɌ ɝɑ ɔɝɛɜɚɍɌɌɞ, 

Ɍ ɛɚɞɚɌ ɐɌ ɝɑ ɤɔɜɌɞ ɍɔɓəɔɝ ɘɚɐɑɗɔɞɑ ɤɞɚ ɷɑ ɏɔ 

ɟɝɎɚɳɌɞ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ, ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɔ ɝɔɞɑ 

ɝɑɏɘɑəɞɔ (1). Ȯɚ ɞɌɍɑɗɌɞɌ ɛɚɐɚɗɟ, ȭɚɖɑə ɔ ɝɚɜ. (2016) 

ɎɖɗɟɣɟɎɌɌɞ ɖɗɟɣəɔ ɝɞɜɌɞɑɏɔɔ ɓɌ ɍɔɓəɔɝ ɘɚɐɑɗ ɖɚɔ ɝɑ 

ɎɖɗɚɛɟɎɌɌɞ Ɏɚ ɜɌɘɖɔɞɑ əɌ ɛɜɔɝɞɌɛɔɞɑ əɌ ɓɌɍɌɎɟɎɌɵɑ 

ɔ ɓɌɞɎɚɜɌɵɑ əɌ ɢɔɖɗɟɝɔɞɑ əɌ ɜɑɝɟɜɝɔ (11). ȶɚɏɌ ɝɑ 

ɜɌɓɏɗɑɐɟɎɌɌɞ ɝɞɜɌɞɑɏɔɔɞɑ ɓɌ ɍɔɓəɔɝ ɘɚɐɑɗ ɓɌ 

ɓɌɍɌɎɟɎɌɵɑ əɌ ɢɔɖɗɟɝɔɞɑ Ɏɚ ɞɌɍɑɗɌɞɌ ɛɚɐɚɗɟ, ɢɑɗɞɌ 

ɑ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɖɚɳ ɍɔɗɚ ɛɜɚɔɓɎɚɐ əɌ ɓɌɑɐəɔɣɖɌ 

ɚɝəɚɎɌ əɌɘɑɝɞɚ ɐɌ ɝɑ ɖɟɛɟɎɌ ɔɗɔ ɐɌ ɝɑ ɖɚɜɔɝɞɔ əɌ 

ɐɜɟɏɔ ɛɗɌɞɠɚɜɘɔ. ȹɌ ɛɜɔɘɑɜ, ɘɚɒɑ ɐɌ ɝɑ ɐɌɐɑ 

ɝɛɚɐɑɗɟɎɌɵɑ ɌɎɞɚɘɚɍɔɗ ɔɗɔ ɝɛɚɐɑɗɟɎɌɵɑ 

ɐɚɖɟɘɑəɞɔ ɚɐ ɐɔɏɔɞɌɗəɔ ɘɑɐɔɟɘɔ. Ȯɚ ɝɞɜɌɞɑɏɔɳɌɞɌ ɓɌ ɛɜɚɐɚɗɒɟɎɌɵɑ əɌ ɎɜɑɐəɚɝɞɌ əɌ 

ɛɜɚɔɓɎɚɐɚɞ ɑ əɌɝɚɣɑəɚ ɛɜɚɔɓɎɑɐɑəɔɚɞ ɛɜɚɔɓɎɚɐ ɐɌ ɘɟ ɝɑ ɎɜɌɞɔ əɌ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ ɛɚ 

ɟɛɚɞɜɑɍɌɞɌ ɚɐ ɝɞɜɌəɌ əɌ ɛɚɞɜɚɤɟɎɌɣɚɞ ɔ ɐɌ əɑ ɝɞɌəɑ ɚɞɛɌɐ. Ƚɚ ɐɜɟɏɔ ɓɍɚɜɚɎɔ, 

ɜɑɢɔɖɗɔɜɌɣɖɔɞɑ ɐɑɗɚɎɔ ɚɐ ɛɜɚɔɓɎɚɐɔɞɑ ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɌɞ ɚɐ ɝɞɜɌəɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ. 

ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɐɑɗɚɎɔ ɚɐ ɌɎɞɚɘɚɍɔɗɔ, ɚɍɗɑɖɌ ɔ ɑɗɑɖɞɜɚəɔɖɌ. ȮɌɒəɚ ɛɜɌɤɌɵɑ Ɏɚ ɚɎɚɳ 

ɘɚɘɑəɞ ɑ ɟɛɚɞɜɑɍɌɞɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ Ɏɚ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɛɜɚɔɓɎɚɐɔ Ɏɚ 

ɛɜɎɌɞɌ ɠɌɓɌ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ. ȰɜɟɏɌ ɝɞɜɌɞɑɏɔɳɌ ɑ ɐɌ ɝɑ ɛɜɚɐɚɗɒɔ ɒɔɎɚɞəɔɚɞ Ɏɑɖ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ ɝɚ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɔɓɐɜɒɗɔɎɔ ɛɜɚɔɓɎɚɐɔ. Ȯɚ ɚɎɚɳ ɛɚɏɗɑɐ, ɐɌɐɑəɔ ɝɑ ɛɜɔɘɑɜɔ 

əɌ ɞɜɌɳəɔ ɍɑɗɔ ɛɜɚɔɓɎɚɐɔ ɔɗɔ ɗɟɖɝɟɓəɔ ɛɜɚɔɓɎɚɐɔ ɓɌ ɤɔɜɚɖɌ ɛɚɞɜɚɤɟɎɌɣɖɌ. 

 

 

ȾɌɍɑɗɌ 1: ȴəɚɎɌɢɔɔ əɌ ɐɑɗɚɎəɔɚɞ ɘɚɐɑɗ ɓɌ ɓɌɍɌɎɟɎɌɵɑ ɔ ɓɌɞɎɚɜɌɵɑ əɌ ɳɌɘɖɔɞɑ əɌ ɜɑɝɟɜɝɔ. 

˙̝̖̟̲̎̑̑̑̉ ̖̉ 
̖̊̑̐̑̚ ̗̍̎̔̕ 

˦̛̛̙̉̎̌̑̑ ˤ̙̙̑̎̑̕ ̖̉ ̜̠̔̉̑̚ 

˦̛̛̙̉̎̌̑̑ ̖̉ ̖̊̑̐̑̚ ̗̍̎̔̕ ̐̉ ̶̜̐̉̊̉̋̋̉̎ ̖̉ ̟̜̑̓̔̑̚  

1 l ̗̍̎̔ ̐̉ ̛̘̙̘̑̉̚ ̑ 
̘̙̝̗̙̖̎̉̑̕̚ 

ˣ̶̜̊̎̐̊̎̍̋̉̎ ̖̉ ̛̘̗̗̖̗̊̚̚̚ ̑̔̑ ̜̜̔̌̑̚ 
̐̉ ̶̗̗̜̐̉̍̋̔̋̉̎ ̖̉ ̛̛̘̗̙̎̊̑̎ ̖̉ 
̛̗̙̖̟̓̑̑̑̎̚ ̊̎̐ ̛̘̗̙̎̊̉ ̗̍ ̶̘̗̜̎̍̋̉̎̚ 
̝̠̑̐̑̓̑ ̘̙̗̗̑̐̋̍̑ 

Ɇ ˦̶̘̗̜̍̎̔̋̉̎ ̖̉ ̛̗̗̉̋̊̑̔̑̕ 
Ɇ ˤ̙̖̟̎̉̔̑̑ 
Ɇ ˦̛̑̎̑̚̕ ̐̉ ̶̜̘̙̜̉̋̋̉̎ ̗̚ 
̛̗̜̖̍̓̎̑̕ ɉ̖̉ ̘̙Ȣ 8ÅÒÏØȟ 
Kyocera) 
Ɇ ˝̶̖̲̜̐̉̋̉̎̕ ̗̖̓̑̌̚̕ 
Ɇ ˝̶̖̲̜̐̉̋̉̎̕ ̝̙̙̉̎̓̑̕ 
Ɇ ˠ̖̑̐̑̌ ̛̝̗̖̎̔̎̑ 

2 ʕ ̡̙̗̙̖̑̎̉ 
̛̙̖̗̋̎̍̚ ̖̉ 
̛̘̙̗̗̗̑̐̋̍ 

˝̶̛̗̙̜̓̑̋̉̎̚̚ ̖̉ ̛̛̛̘̙̗̖̎̉̉̉̉̚ 
̛̙̖̗̋̎̍̚ ̖̉ ̛̘̙̗̗̑̐̋̍̑̎ - ̗̍ 
̛̘̙̗̗̗̑̐̋̍̋̚ȟ ̗̍ ̡̛̛̘̗̙̗̜̠̋̉̑̎ȟ ̉ ̛̘̗̗̉ 
̖̉̐̉̍ ̗̖̓ ̛̛̘̙̗̗̗̗̑̐̋̍̋̚ - ̑̔̑ ̶̗̙̊̑̉̎̚ 

Ɇ ˕̛̗̗̋̊̑̔̓̉̕̚ ̛̖̜̙̲̑̍̑̉̚ ɀ 
̛̘̙̙̗̎̉̊̓̉ ̖̉ ̗̍̎̔̋̑ 
Ɇ 'ÁÚÅÌÌÅ ̑̕ ̖̜̍̑ ̖̉ 
̡̛̛̘̗̙̗̜̠̋̉̑̎ ̛̗̗̖̌̋̑̉ ̐̉ 
̛̙̗̖̎̔̎̓̑̓̉ ̑ ̘̙̗̍̉̋̉ 

˥̠̎̑̑̚ ̛̑̎̚ ̛̖̜̙̑̍̑̑̚ ̐̉ ̶̘̜̉̓̋̉̎ 

̛̗̖̖̗̎̉̔̕̕ ̛̐̉̋̑̉̚ ̗̍ ̶̛̘̜̗̉̓̋̉̎ 

̐̉ ̛̖̗̙̖̎̍̓̉̉ ̛̜̘̗̙̎̊̉ ̑ ̛̗̉ ̑̉̕ 

̗̙̗̖̌̉̕ ̟̖̎̉ ̐̉ ̛̛̗̖̏̑̋̉̉ ̙̖̎̍̑̉̚ 

̑ ̡̛̛̛̗̘̗̗̎̋̚Ȣ ˦̛̛̑̎̑̎̚̕ ̐̉ 

̶̘̜̉̓̋̉̎ ̐̉ ̛̘̗̗̙̖̋̉ ̛̜̘̗̙̎̊̉ 

̛̖̜̍̉ ̗̌̔̎̑̕ ̛̗̖̗̏̑̕̚ ̐̉ 

̛̛̗̖̏̑̋̉̉ ̙̖̎̍̑̉̚ȟ ̛̜̩̗̔̎ ̑ 

̛̗̖̗̲̎̓̑̉̉̕ȰȢ ɀ ˠ̙̉̑̉̚ ˟̗̘̗̎̔ȟ 

̶̘̓̉̉̉̕ ̐̉ ̖̜̔̉ ̛̗̘̉̍ ̗̋ ˚̙̗̘̋̉ 

(18). 
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̖̉ ̘̙̗̗̑̐̋̍̑ ̘̗̩̜̎̕ ̙̠̖̉̐̔̑̑ ̗̖̍̎̔̋̑ 
̛̜̲̊̎̓̑̚ 

̗̖̗̖̊̋̎̉ ̛̙̗̖̎̔̎̓̑̓̉ 
(gazelle.com) 
Ɇ ˝̛̖̟̲̑̑̉̑̋̑ ̐̉ ̴̶̙̋̉̉̎ ̖̉ 
̛̗̊̔̎̓̉̉ ɉ̖̉ ̘̙Ȣ (Ǫ-ȟ -Ǫ3Έ 
Shwopping) 

3 ˟ ̠̖̔̉̑̑̚ ̗̍̎̔̑̕ 
̗̚ ̗̍̔̌ ̛̗̖̏̑̋̎ ̋̎̓ 

˙̛̗̖̎̔̋̑̎ ̗̍̎̔̑̕ ̎̚ ̝̗̜̙̖̓̑̉̑̚ ̖̉ 
̶̗̜̊̎̐̊̎̍̋̉̎ ̗̍̔̌ ̛̗̖̏̑̋̎ ̋̎̓ ̖̉ 
̘̙ ̛̗̗̗̑̐̋̍ȟ ̘̗̙̖̍̍̏̉ ̗̚ ̲̖̍̑̐̉ ̐̉ 
̛̙̗̑̐̍̏̔̑̋̚ ̑ ̘̗̘̙̉̋̓̉ ̖̉ ̘̙̙̑̎̕ 

Ɇ ˖̎̔̉ ̛̞̖̎̑̓̉ ɉ̖̉ ̘̙Ȣ άΪ-
̡̗̖̌̍̑̎ ̝̜̖̟̗̖̖̓̑̉̔̎ ̋̎̓ ̖̉ 
̛̜̙̎̍̑̎ ̖̉ -ÉÅÌÅȠ ɏήɐɊ 
Ɇ ˠ̜̜̖̓̐̑̚ ̘̙̗̗̑̐̋̍̑ ̗̓̑ 
̛̛̙̋̍̉ ̍̎̓̉ ̛̛̙̉̉ ̴̘̗̋̎̎ ̗̍ ̟̎̔ 
̛̗̏̑̋ ɉ̖̉ ̘̙Ȣ ̜̜̖̔̓̐̑̚ 
̠̗̖̟̉̋̑̑̚ ̗̓̉̓ 2ÏÌÅØ ̑̔̑ Patek 
Philippe) 

4 ʕ ̶̛̛̗̖̜̑̓̋̉̎ ˥̡̖̲̎̎̑̉ ̗̓̑ ̛̖̗̉̓̑̋ ̎̚ ̛̗̜̊̑̍̋̉̉ ̍̉ ̲̉ 
̛̖̉̉̔̉̕ ̡̛̛̘̗̙̗̜̠̋̉̓̉̉ ̖̉ ̛̙̲̖̓̉̑̎ 
̗̙̖̟̓̑̑̑̚ ̘̙̜̎̓ ̘̙̖̟̘̑̑̑ ̗̓̉̓ ̡̛̗ ̎̚ 
̛̙̗̑̐̍̏̔̑̋̚ȟ ̖̙̉̍̌̉̍̊̉ȟ ̜̜̔̌̉̚ȟ ̙̖̟̌̉̉̑̑ 
̑ ̘̗̘̙̉̋̓̉ ̑ ̖̎-̡̛̘̗̙̗̜̠̋̉̓̑ ̛̘̙̘̑̉̚ 
̗̖̓ ̛̛̙̖̗̉̓̎̑̌̕ ̑ ̛̘̙̗̍̉̏̊̉̉ ɉ̖̉ ̘̙Ȣ ̊̎̐ 
̘̙̗̲̋̑̐̑̉ ̐̉ ̘̙̗̍̉̏̊̉Ɋ 

Ɇ ˤ̙̜̎̑̕̕ȟ ̗̋̑̓̉̚ ̜̜̔̌̉̚ ̑ 
̛̛̖̓̋̉̔̑̎̑ ̙̖̗̊̎̍̋̑ ̗̓̉̓ 
6ÉÔÓĞ ̑ 0ÁÔÁÇÏÎÉÁ ɏαɐ 
Ɇ ˟̗̘̖̉̑̑̕ ̐̉ ̛̖̙̎̎̌̎̓̑̚ 
̜̜̔̌̑̚ ɉ%3#/Ɋ 

˦̛̛̙̉̎̌̑̑ ̖̉ ̖̊̑̐̑̚ ̗̍̎̔̕ ̐̉ ̶̛̗̙̐̉̋̉̎ ̟̜̑̓̔̑̚  

5 ʕ ̶̡̙̗̙̜̑̋̉̎ ̖̉ 
̛̛̙̖̗̋̎̍̑̎̚ ̖̉ 
̛̙̜̙̎̑̎̚̚ 

˝̶̛̗̙̜̓̑̋̉̎̚̚ ̖̉ ̛̙̜̖̎̐̑̍̉̔̉̉ ̛̙̖̗̋̎̍̚ 
̖̉ ̛̙̜̙̎̑̎̚̚ȡ ̶̗̙̊̑̉̎̚ ̑ ̖̉̊̉̋̓̉ ̖̉ 
̖̜̑̉̓ ȵ̡̛̘̗̙̗̖̎̑Ȱ ̛̙̲̉̎̑̉̔̑̕ ̑̔̑ 
̙̜̙̎̑̚̚ ̐̉ ̍̉ ̎̚ ̛̛̘̙̗̙̎̋̉ ̗̋ ̖̗̋̑ ̝̗̙̑̕ 
̖̉ ̛̙̖̗̋̎̍̚ 

˝̛̖̙̝̲̎̎̚ ɀ ̶̗̙̊̑̉̎̚ ̑ 
̶̖̜̉̊̍̋̉̎̚ ̗̚ ̙̙̑̊̉̓̑̚ ̙̎̏̑̕ 
̗̓̉̓ ̜̙̗̖̋̑̉̚ ̐̉ ̛̘̎̑̑̚ 
Ɇ 2ÅÃÙÃÌÅ"ÁÎË ɀ ̗̊̎̐̊ ̶̜̎̍̋̉̎ 
̘̗̖̎̑ ̐̉ ̖̙̉̌̉̍̑ ̐̉ ̛̛̖̓̔̑̎̑̎ 
̐̉ ̶̙̟̙̎̑̓̔̑̉̎ ̑ ̙̜̍̌̑ 
̡̗̗̎̓̔̓̑ ̖̖̊̎̑̌̑ ̛̛̖̗̉̓̑̋̑̚ 
(recyclebank.com) 

6 ˝̛̖̜̙̍̑̓̉̚̚ 
̗̑̊̑̐̉̚̕ 

ˤ̙̗̟̖̗̎̚ ̛̗̙̖̙̖̗̑̎̑̉ ̡̙̖̎̎̑̎ȟ 
̘̗̙̖̗̋̐̉ ̗̚ ̶̛̗̙̓̑̎̎̚ ̖̉ ̛̛̘̙̗̖̎̉̉̑̚ 
̑̐̔̎̐̑ ̗̍ ̖̎̍̎ ̘̙̗̟̎̚ ̗̓̉̓ ̜̙̗̖̋̑̉̚ ̐̉ 
̙̜̍̌ ̘̙ ̗̟̎̚ȟ ̗̲̓ ̑̉̕ ̛̗̙̓̑̚ ̗̍ 
̛̗̙̝̌̎̌̉̓̉̉̚ ̖̊̔̑̐̑̉ ̖̉ ̛̖̊̑̐̑̑̎̚ 

Ɇ +ÁÌÕÎÄÂÏÒÇ %ÃÏ-Industrial Park 
ɉÈÔÔÐȡȾȾ ×××ȢÓÙÍÂÉÏÓÉÓȢÄËȾÅÎɊ Ɇ 
AB sugar and other sugar refiners 
ɀ ÉÎÔÅÒÎÁÌ Ȱ×ÁÓÔÅ К ÖÁÌÕÅȱ 
practices 

   ȴɓɎɚɜ: Bochen et al ., 2016.  

ȰɜɟɏɌɞɌ ɝɞɜɌɞɑɏɔɳɌ ɑ ɐɌ ɝɑ ɛɜɚɐɚɗɒɔ ɒɔɎɚɞəɔɚɞ Ɏɑɖ əɌ 

ɖɜɌɳəɔɚɞ ɖɚɜɔɝəɔɖ ɛɜɑɖɟ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɘɚɒəɚɝɞɔɞɑ 

əɌ ɛɜɚɔɓɎɚɐɔɞɑ. ɂɑɗɞɌ ɑ ɐɌ ɝɑ ɛɜɚɐɚɗɒɔ Ɏɜɑɘɑɞɚ əɌ 

ɖɜɌɳəɔɚɞ ɖɚɜɔɝəɔɖ ɛɚɎɞɚɜəɚ ɐɌ ɖɟɛɟɎɌ ɛɜɚɔɓɎɚɐɔ ɝɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɏɌɜɌəɢɔɳɌ, ɝɑɜɎɔɝ ɔ ɔɓɐɜɒɗɔɎɔ 

ɛɜɚɔɓɎɚɐɔ. ȶɚɏɌ ɏɗɑɐɌɳɷɔ ɏɔ ɝɞɜɌɞɑɏɔɔɞɑ əɌ ɍɔɓəɔɝ 

ɘɚɐɑɗɚɞ ɓɌ ɓɌɞɎɚɜɌɵɑ əɌ ɳɌɘɖɔɞɑ, ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɔɘɌ 

ɖɚɜɔɝɞ ɚɐ ɜɑɓɔɐɟɌɗəɌɞɌ Ɏɜɑɐəɚɝɞ əɌ ɛɜɚɔɓɎɚɐɔɞɑ. ȹɌ 

ɚɎɚɳ əɌɣɔə ɑ əɌɝɚɣɑəɚ ɚɞɛɌɐɚɞ ɐɌ ɝɑ ɔɝɖɚɜɔɝɞɔ ɖɌɖɚ 

ɝɟɜɚɎɔəɌ əɌɘɑɝɞɚ ɐɌ ɝɑ ɔɝɛɜɌɷɌ Ɏɚ ɮɟɍɜɑ ɔ ɐɌ ɝɑ 

ɝɚɓɐɌɐɑ əɚɎ ɛɜɚɔɓɎɚɐ. ȽɞɜɌɞɑɏɔɳɌɞɌ ɓɌ ɔəɐɟɝɞɜɔɝɖɌ 

ɝɔɘɍɔɚɓɌ ɑ ɟɤɞɑ ɑɐɑə ɛɜɔɝɞɌɛ Ɏɚ ɓɌɞɎɚɜɌɵɑɞɚ əɌ ɝɞɜɌɞɑɏɔɳɌɞɌ ɓɌ ɳɌɘɖɌ. ȺɎɐɑ ɛɜɑɚɝɞɌəɌɞɔɞɑ 

ȵˤ̛̛̙̘̗̑̉̚ ̖̉ ̟̙̜̙̖̑̓̔̉̉ 

̗̖̗̲̎̓̑̉̕ȟ ̛̗̑̚ ̛̉̓̉ȟ ̴̎ ̗̏̎̕ ̍̉ 

̡̛̛̐̉̑̑ ̗̍ ̛̘̙̗̖̎̑̎̕ ̖̉ ̛̟̖̎̑̎ 

̘̙̖̎̍̑̐̋̑̓̉̑ ̗̍ ̡̛̗̗̓̋̑̎ ̖̉ 

̛̘̗̖̜̍̉̉ ̡̛̗ ̌̑ ̛̗̜̍̏̑̋̋̉̉ 

̛̗̖̗̎̓̑̑̎̕ ̖̐̉̋̑̑̚ ̗̍ ̘̙̙̗̖̑̍̑ 

̙̜̙̎̑̚̚ ̘̗̙̉̍̑ ̶̟̙̘̜̑̋̉̎̚-

̶̟̙̘̜̑̋̉̎̚ ̖̉ ̗̋̑̎ ̙̜̙̎̑̚̚ ɉίΰɊȰȢ 
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ɜɑɓɟɗɞɌɞɔ ɚɐ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ Ɏɚ ɐɜɟɏ ɚɍɳɑɖɞ Ɏɚ ɍɗɔɓɔəɌ ɔɗɔ ɝɑ 

ɚɢɑəɟɎɌɌɞ Ɏɚ ɔɝɞɔɚɞ ɚɍɳɑɖɞ ɖɌɖɚ ɔəɞɑɏɜɔɜɌəɔɚɞ ɚɍɳɑɖɞ. ȹɌ ɛɜɔɘɑɜ, ɚɞɛɌɐɚɞ ɚɐ ɠɌɍɜɔɖɌɞɌ ɓɌ 

ɘɑɍɑɗ ɝɑ ɖɚɜɔɝɞɔ ɓɌ ɏɜɑɑɵɑ.. 

3. 1. Ȼɜɔəɢɔɛɔ ɝɛɚɜɑɐ ɖɜɟɒəɔɞɑ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ 

Ȼɜɔəɢɔɛɔɞɑ ɖɚɔ ɷɑ ɳɌ ɚɗɑɝəɌɞ ɛɑɜɢɑɛɢɔɳɌɞɌ ɓɌ ɞɚɌ ɔ ɷɑ ɚɍɑɓɍɑɐɌɞ ɐɑɖɌ ɔ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ ɔ 

ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɏɚ ɟɝɎɚɳɟɎɌɌɞ ɝɑ Ɏɖɗɟɣɑəɔ Ɏɚ ɌɖɌɐɑɘɝɖɔɞɑ ɛɟɍɗɔɖɌɢɔɔ ɔ ɛɟɍɗɔɖɌɢɔɔɞɑ əɌ 

ɔəɝɞɔɞɟɢɔɔɞɑ. ȺɎɔɑ ɝɑ əɌɎɑɐɑəɔ ɛɚɐɚɗɟ (13).ȽɗɔɖɌ 7: ȽɚɗɌɜəɔ ɛɌəɑɗɔ 

Source:  https://sifiratik.co/2018/09/20/gunes -panellerin -nasil-yapildigini -biyon -musun/  
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ȽɗɔɖɌ 8: Ȼɜɔəɢɔɛɔ ɓɌ əɟɗɌ ɚɞɛɌɐ (5ȼ)

 

      ȴɓɎɚɜ: puratium.com  

Ⱥɐɍɔɳɞɑ: Ȼɜɑɐ ɐɌ ɖɟɛɔɞɑ ɛɜɚɔɓɎɚɐ, ɛɚɎɞɚɜəɚ ɜɌɓɘɔɝɗɑɞɑ ɐɌɗɔ əɌɎɔɝɞɔəɌ əɔ ɑ ɛɚɞɜɑɍɑə ɞɚɳ 

ɛɜɚɔɓɎɚɐ ɔ ɚɐɍɔɎɌɞɑ ɐɌ ɏɚ ɖɟɛɔɞɑ ɛɜɚɔɓɎɚɐɚɞ. Ȭɖɚ əɌ ɗɔɢɑɞɚ əɌɎɔɝɞɔəɌ əɑ ɘɟ ɑ ɛɚɞɜɑɍɑə 

ɛɜɚɔɓɎɚɐɚɞ, ɚɐɍɔɎɌɵɑɞɚ ɐɌ ɏɚ ɖɟɛɔ ɛɜɚɔɓɎɚɐɚɞ ɷɑ ɏɚ ɝɛɜɑɣɔ ɔɝɢɜɛɟɎɌɵɑɞɚ əɌ ɛɜɔɜɚɐəɔɞɑ 

ɜɑɝɟɜɝɔ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɛɜɚɔɓɎɚɐɚɞ, ɔɝɞɚɎɜɑɘɑəɚ ɝɛɜɑɣɟɎɌɳɷɔ ɏɚ 

ɛɜɚɔɓɎɚɐɚɞ ɐɌ ɝɞɌəɑ ɚɞɛɌɐ ɛɚ əɑɏɚɎɔɚɞ ɜɚɖ əɌ ɞɜɌɑɵɑ. ȳɌɞɚɌ, ɛɜɎɔɚɞ ɛɜɔəɢɔɛ ɤɞɚ ɞɜɑɍɌ ɐɌ 

ɝɑ ɝɗɑɐɔ ɓɌ ɐɌ ɘɚɒɑ ɛɗɌəɑɞɌɞɌ ɐɌ ɝɑ ɓɌɤɞɔɞɔ əɌ ɓɐɜɌɎ əɌɣɔə ɑ ɐɌ ɚɐɍɔɑ ɐɌ ɏɚ ɖɟɛɔ 

ɛɜɚɔɓɎɚɐɚɞ (13). ȶɌɖɚ ɛɜɔɘɑɜ ɓɌ ɚɎɚɳ ɘɑɞɚɐ (23): 

ƍ ȹɑ ɛɜɔɘɌɵɑ ɚɐɜɑɐɑəɔ ɛɜɑɐɘɑɞɔ ɖɌɖɚ ɤɞɚ ɝɑ ɝɗɌɘɖɔ, ɛɜɔɍɚɜ ɓɌ ɳɌɐɑɵɑ ɔ 

ɛɗɌɝɞɔɣəɔ ɖɑɝɔ. 

ƍ ɀɚɞɚɏɜɌɠɔɜɌɵɑ əɌ Ɏɔɓɔɞ-ɖɌɜɞɔɣɖɔ ɔɗɔ ɠɗɌɑɜɔ ɤɞɚ ɔɘ ɝɑ əɟɐɌɞ əɌ ɗɟɮɑɞɚ əɌɘɑɝɞɚ 

ɐɌ ɏɔ ɠɚɞɚɏɜɌɠɔɜɌɞɑ, 

ƍ ȹɑ ɓɑɘɌɳɷɔ ɍɑɝɛɗɌɞəɌ ɎɚɐɌ əɌ ɜɌɓəɔ əɌɝɞɌəɔ ɝɚ ɞɚɌ ɤɞɚ ɷɑ ɔɘɌɞɑ ɍɑɝɛɗɌɞəɌ 

ɠɗɌɤɔɜɌəɌ ɎɚɐɌ ɝɚ əɔɎ, 

ƍ ȹɌɣɔə əɌ ɛɜɚɘɚɢɔɔ ɝɚ ɛɚəɟɐɌ əɌ ɐɚɛɚɗəɔɞɑɗəɔ ɛɜɚɔɓɎɚɐɔ ɞɜɑɍɌ ɔɗɔ əɑ ɝɑ ɛɜɔɘɑəɔ 

ɔ ɞɜɑɍɌ ɐɌ ɝɑ ɜɌɍɚɞɔ ɤɞɚ ɓɌɘɔəɟɎɌ, 

ƍ ȸɚɒɑɍɔ ɑ ɛɚɐɚɍɜɚ ɐɌ əɑ ɝɑ ɖɟɛɟɎɌɌɞ ɛɜɚɔɓɎɚɐɔ ɝɛɌɖɟɎɌəɔ Ɏɚ ɛɗɌɝɞɔɖɌ ɚɐ 

ɝɟɛɑɜɛɜɚɔɓɎɚɐɔɞɑɗɚɞ, ɓɌ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ ɐɌ əɌɳɐɑ ɐɜɟɏɔ ɜɑɤɑəɔɳɌ ɔɗɔ ɐɌ ɏɔ ɖɟɛɟɎɌ 

ɛɜɚɔɓɎɚɐɔɞɑ ɐɔɜɑɖɞəɚ ɚɐ ɠɌɜɘɌɞɌ, 

ƍ ȻɗɌəɔɜɌ ɑɖɚɗɚɤɖɔ ɛɌɞɟɎɌɵɌ. 

ƍ ȹɌɘɑɝɞɚ ɐɌ ɖɟɛɟɎɌɌɞ ɡɑɘɔɝɖɔ ɝɜɑɐɝɞɎɌ ɓɌ ɣɔɝɞɑɵɑ ɔ ɚɝɎɑɒɟɎɌɣɔ əɌ Ɏɚɓɐɟɡ, ɗɟɮɑɞɚ 

ɛɜɚɔɓɎɑɐɟɎɌɌɞ ɝɎɚɔ ɘɑɞɚɐɔ ɐɚɘɌ ɔɗɔ əɌɚɮɌɌɞ ɐɜɟɏɔ ɜɑɤɑəɔɳɌ, 
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ƍ ȺɍɳɌɎɟɎɌɵɑ əɌ əɑɛɚɒɑɗəɚ ɛɜɑɐɟɛɜɑɐɟɎɌɵɑ əɌ 

ɛɚɤɞɑəɝɖɚɞɚ ɝɌəɐɌɣɑ ɓɌ ɐɌ əɑ ɐɚɍɔɎɌɞɑ ɔɝɛɚɜɌɖɔ 

əɌ ɡɌɜɞɔɳɌ,ȹɌɘɌɗɟɎɌɵɑ: ȻɚɑɐəɚɝɞɌɎɟɎɌɵɑɞɚ əɌ 

əɌɣɔəɚɞ əɌ ɒɔɎɚɞ ɑ ɖɗɟɣəɚ Ɏɚ ɛɌɞɟɎɌɵɑɞɚ ɝɚ əɟɗɌ 

ɚɞɛɌɐ ɖɌɐɑ ɚɐəɑɝɟɎɌɵɑɞɚ əɌ ɑɐəɌ ɔəɐɔɎɔɐɟɌ ɑ 

ɎɌɒəɚ. ȳɌɞɚɌ, ɘəɚɏɟ ɑ ɖɚɜɔɝəɚ ɗɟɮɑɞɚ ɐɌ ɏɚ 

ɖɚəɝɟɘɔɜɌɌɞ ɝɌɘɚ ɚəɌ ɤɞɚ ɔɘ ɑ ɛɚɞɜɑɍəɚ. ȸəɚɏɟ ɑ 

əɚɜɘɌɗəɚ ɐɌ ɔɘɌɞɑ ɛɜɑɐɘɑɞɔ ɤɞɚ ɔɘɌɌɞ ɛɚɝɑɍəɚ 

ɓəɌɣɑɵɑ ɓɌ ɗɟɮɑɞɚ, əɚ ɛɚɎɑɷɑ ɛɜɑɐɘɑɞɔ ɘɚɒɑɍɔ 

əɌɎɔɝɞɔəɌ əɑ ɝɑ ɛɚɞɜɑɍəɔ ɔ ɞɚɌ ɓəɌɣɔ ɘəɚɏɟ ɓɌ 

ɛɗɌəɑɞɌɞɌ ɍɑɓ ɚɞɛɌɐ. ȳɌɞɚɌ, əɌɘɌɗɟɎɌɵɑɞɚ əɌ 

ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ ɑ ɎɌɒɑə ɣɑɖɚɜ(13). Ȼɚɣɑɝɞɚ ɚɞɖɚɗɖɟ 

əɑ, ɚɎɔɑ ɛɜɚɔɓɎɚɐɔ ɍɜɓɚ ɓɌɎɜɤɟɎɌɌɞ Ɏɚ ɮɟɍɜɑɞɚ, Ɏɚ 

ɓɌɐəɔɚɞ ɐɑɗ ɚɐ ɛɗɌɖɌɜɚɞ ɔɗɔ ɛɚɎɔɑəɔ Ɏɚ əɑɚɐɜɒɗɔɎɚ 

ɛɌɖɟɎɌɵɑ. ȹɌ ɟɘ ɘɔ ɐɚɌɮɌ ɍɜɓɌɞɌ ɘɚɐɌ, ɑɎɞɔəɌɞɌ ɑɗɑɖɞɜɚəɔɖɌ ɔ ɛɜɑɜɌɍɚɞɑəɌɞɌ ɡɜɌəɌ (24). 

ȶɌɖɚ ɛɜɔɘɑɜ (23): 

ĭ ȸɚɒəɚ ɑ ɐɌ ɝɑ ɐɚəɔɜɌɌɞ əɑɔɝɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ. Ƚɑɖɚɳ ɜɑɏɔɚə ɔɘɌ ɚɛɤɞɔəɔ 

ɔɗɔ ɐɚɍɜɚɞɎɚɜəɔ ɚɜɏɌəɔɓɌɢɔɔ ɖɚɔ ɖɟɛɟɎɌɌɞ əɑɔɝɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ.. 

ĭ Ȱɚɖɚɗɖɟ ɝɑ ɝɌɖɌ ɐɌ ɝɑ ɛɜɚɐɌɎɌɌɞ əɑɔɝɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ, ɞɚɌ ɘɚɒɑ ɐɌ ɝɑ 

əɌɛɜɌɎɔ ɛɜɑɖɟ ɗɚɖɌɗəɔ ɛɜɚɐɌɎəɔɢɔ ɔɗɔ ɜɌɓəɔ ɌɛɗɔɖɌɢɔɔ əɌ ɔəɞɑɜəɑɞ. 

ĭ ȻɚɞɜɚɤɟɎɌɣɖɌɞɌ ɚɐ ɗɟɐɔɗɚɞɚ ɐɌɗɑɖɟ ɓɌɛɜɑ ɛɚɐɚɢəɌ əɑɘɌ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɚəɌɌ 

ɖɚɳɌ ɚɐ ɛɜɚɔɓɎɚɐɔɞɑ ɤɞɚ ɷɑ ɝɑ ɖɟɛɌɞ ɓɌ ɐɌ ɝɑ ɓɑɘɌɞ ɳɌ ɝɛɜɑɣɟɎɌ. ɓɌɞɚɌ ɐɌ ɝɑ 

ɖɚəɝɟɘɔɜɌɌɞ əɌ əɑɏɚɎɚ ɘɑɝɞɚ ɐɜɟɏɚ ɑɐəɚ ɡɚɍɔ ɔɓɍɚɜ ɘɚɒɑ ɐɌ ɍɔɐɑ 

ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ: ȯɗɌɎəɌɞɌ ɛɚɑəɞɌ əɌ ɚɎɚɳ 

ɛɜɔəɢɔɛ ɑ ɐɌ ɝɑ ɖɟɛɌɞ ɛɚɗɚɎəɔ ɛɜɑɐɘɑɞɔ əɌɘɑɝɞɚ 

əɚɎɔ. ȹɌ ɚɎɚɳ əɌɣɔə ɘɚɒɑ ɐɌ ɝɑ ɓɌɤɞɑɐɌɞ ɛɌɜɔ ɔ ɐɌ 

ɔɘ ɝɑ ɛɚɘɚɏəɑ əɌ ɚəɔɑ ɤɞɚ ɒɔɎɑɌɞ Ɏɚ ɍɗɔɓɔəɌ ɐɌ 

ɏɔ ɠɜɗɌɞ ɛɜɚɔɓɎɚɐɔɞɑ ɤɞɚ əɑ ɏɔ ɖɚɜɔɝɞɌɞ. Ȯɞɚɜɚ, 

ɚɐɑɞɑ Ɏɚ ɛɜɚɐɌɎəɔɢɔɞɑ ɤɞɚ Ɏɔ ɐɚɓɎɚɗɟɎɌɌɞ ɐɌ 

əɚɝɔɞɑ ɞɑɏɗɔ ɔɗɔ ɖɚəɞɑɳəɑɜɔ ɓɌ ɗɌɍɌɎɌ ɝɞɚɖɌ Ö ɔ ɐɌ 

ɏɚ ɛɚɐɐɜɒɔɞɑ ɞɜɑəɐɚɞ əɌ əɟɗɌ ɚɞɛɌɐ. ȹɌ ɚɎɚɳ əɌɣɔə, 

ɛɌɖɟɎɌɵɑɞɚ əɌ ɛɜɚɔɓɎɚɐɔɞɑ ɑ ɚɏɜɌəɔɣɑəɚ ɔ Ɏɚ 

ɏɚɗɑɘɌ ɘɑɜɌ ɷɑ ɳɌ əɌɘɌɗɔ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ əɌ 

ɛɗɌɝɞɔɖɌ ɔ ɷɑ ɝɚɓɐɌɐɑ ɚɐɜɒɗɔɎ ɢɔɖɗɟɝ. Ⱦɜɑɞɚ ɔ 

ɛɚɝɗɑɐəɚ, ɘɚɒəɚ ɑ ɗɟɮɑɞɚ ɐɌ ɖɚɜɔɝɞɌɞ ɛɜɔɜɚɐəɔ 

ɛɜɚɔɓɎɚɐɔ ɓɌ ɟɍɌɎɔəɌ ɔɗɔ ɐɌ ɖɟɛɟɎɌɌɞ ɖɚɜɔɝɞɑəɌ 

ɚɍɗɑɖɌ (13). ȻɚɖɜɌɳ ɞɚɌ, ɞɜɑɍɌ ɐɌ ɝɑ ɓɑɘɌɞ ɛɜɑɐɎɔɐ 

ɝɗɑɐəɔɞɑ ɛɜɔɘɑɜɔ: 

ˤ̛̖̎̔̎̑̎ ̐̉ ̛̖̗̙̖̎̍̓̉̉ ̛̜̘̗̙̎̊̉ 

̛̗̐̍̉̋̉̉̚ ̘̙̖̗̑̊̔̑̏ δȢεαίȢήήή ̛̗̖̑ 

̛̗̘̉̍ ̡̗̖̗̌̍̑ ̗̋ ˚̙̗̘̋̉Ȣ 

˥̛̖̗̖̗̉̐̋̑̍̑ ̛̗̉̋̚̚ ̖̉ ̗̋̑̎ 

̘̙̗̗̑̐̋̍̑ ̗̌ ̘̙̉̋̑ ̛̖̖̗̗̑̋ 

̶̙̟̙̎̑̓̔̑̉̎ ̘̗ ̛̜̘̗̙̎̊̉ ̛̞̖̠̎̑̓̑ ̑ 

̗̖̗̎̓̓̑̕̚ ̗̖̗̔̏̎̚ ̑ ̘̗̓̉̚Ȣ ˤ̗̙̉̍̑ 

̗̋̉̉ ̘̙̠̖̑̑̉ȟ ζεЗ ̗̍ ̗̋̑̎ ̘̙̗̗̑̐̋̍̑ ̎̚ 

̛̝̙̔̉̉ȟ ̉ ίαЗ ̎̚ ̛̘̉̔̉Ȣ ˙̖̎̎̚ȟ 

̛̘̖̎̔̎̑̎ ̐̉ ̶̘̙̎̎̎ ̛̖̉̉̉̚ 

̛̖̲̘̗̜̖̗̉̉̓̋̉̑̚ ̗̙̑̐̊ ̗̋ ̖̗̎̓̑ ̗̍̎̔̋̑ 

̖̉ ˚̙̗̘̋̉ȟ ̗̓̉̓ ̡̛̗ ̊̎̉ ̘̗̙̖̗̉ ɉίεɊȢ 

ȴɓɎɚɜ: https://globalwakecup.com/ 

blogs/ latest/start -your -own -zero-waste -

community -in-2019 
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ī 1 ȽɞɌɖɗɑəɚ ɤɔɤɑ ɝɚ ɎɚɐɌ ɔɗɔ əɑɜɮɚɝɟɎɌɣɖɔ ɣɑɗɔɖ ɔ ɎɚɐɌ ɚɐ ɣɑɤɘɌ əɌɘɑɝɞɚ 

ɠɗɌɤɔɜɌəɌ ɎɚɐɌ, 

ĭ ȸɌɤɔəɔ ɓɌ ɍɜɔɣɑɵɑ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ - ɑɗɑɖɞɜɔɣəɚ ɍɜɔɣɑɵɑ ɔɗɔ ɍɜɔɣɑɵɑ 

ɝɚ ɛɜɌɎɚɗɔəɔɝɖɔ ɜɌɍɚɎɔ, 

ĭ ȹɌɘɑɝɞɚ ɛɑɜɏɌɘɑəɞ ɓɌ ɛɑɣɑɵɑ, ɛɚɐɘɌɣɖɌɳɞɑ ɳɌ ɞɌɎɌɞɌ ɔɗɔ ɟɛɚɞɜɑɍɑɞɑ ɝɔɗɔɖɚəɝɖɌ 

ɛɚɐɗɚɏɌ, 

- ȶɚɜɔɝɞɑɞɑ ɖɟɞɔɳɌ ɓɌ ɜɟɣɑɖ ɔɗɔ ɞɑɏɗɌ ɝɚ ɖɌɛɌɖ əɌɘɑɝɞɚ ɗɔɘɑəɌ ɠɚɗɔɳɌ/ɠɔɗɘ ɓɌ 

ɜɌɝɞɑɏəɟɎɌɵɑ, 

ĭ ȻɌɘɟɣəɌ ɖɜɛɌ əɌɘɑɝɞɚ ɝɟəɮɑɜ ɓɌ ɝɌɐɚɎɔ, 

ĭ ȹɚɝɑɞɑ ɝɎɚɳɌ ɛɗɌɞəɑəɌ ɖɑɝɌ əɌɘɑɝɞɚ ɡɌɜɞɔɑəɔ/ɛɗɌɝɞɔɣəɔ ɖɑɝɔ, 

- ȻɌɘɟɣəɔ ɞɖɌɑəɔəɔ ɔɗɔ ɘɔɖɜɚɠɔɍɑɜ əɌɘɑɝɞɚ ɡɌɜɞɔɑəɔ ɖɜɛɔ, 

- ȷɌɍɌɎɌ ɢɑɐɌɗɖɌ ɓɌ ɣɌɳ ɔ ɣɌɳ əɌɘɑɝɞɚ ɖɑɝɔɣɖɔ ɣɌɳ, 

ĭ Ȼɚɒɑɗəɚ ɑ ɠɜɌəɢɟɝɖɚ ɛɜɑɝɌ əɌɘɑɝɞɚ ɖɌɛɝɟɗɔ ɓɌ ɖɌɠɑ. 

ȼɑɢɔɖɗɔɜɌɳɞɑ: Ȱɟɜɔ ɔ Ɍɖɚ ɛɜɌɖɞɔɖɌɞɌ əɌ 

ɜɑɢɔɖɗɔɜɌɵɑ ɛɚ ɗɔɢɑ ɑ ɚɏɜɌəɔɣɑəɌ, ɘəɚɏɟ ɑ 

ɛɚɗɑɝəɚ ɐɌ ɝɑ ɛɚɐɐɜɒɌɞ ɚɜɏɌəɔɓɌɢɔɔɞɑ ɖɚɔ 

ɛɜɚɘɚɎɔɜɌɌɞ ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɐɌ ɝɑ ɖɟɛɌɞ ɛɜɚɔɓɎɚɐɔ 

əɌɛɜɌɎɑəɔ ɚɐ ɜɑɢɔɖɗɔɜɌəɔ ɘɌɞɑɜɔɳɌɗɔ (ɞɚɌɗɑɞəɌ 

ɡɌɜɞɔɳɌ, ɖəɔɏɔ ɔɞə.). Ⱥɝɚɍɑəɚ əɌɘɌɗɟɎɌɵɑɞɚ əɌ 

ɟɛɚɞɜɑɍɌɞɌ əɌ ɛɗɌɝɞɔɖɌ ɔ ɓɏɚɗɑɘɟɎɌɵɑɞɚ əɌ 

ɟɛɚɞɜɑɍɌɞɌ əɌ ɝɞɌɖɗɚ ɑ ɘəɚɏɟ ɎɔɞɌɗəɚ ɛɜɌɤɌɵɑ 

ɐɑəɑɝ (13). Ⱥɐ ɐɜɟɏɌ ɝɞɜɌəɌ, əɑ ɞɜɑɍɌ ɐɌ ɝɑ 

ɓɌɍɚɜɌɎɔ ɐɑɖɌ ȹɟɗɌ ɚɞɛɌɐ ɑ əɌɣɔə əɌ ɒɔɎɚɞ ɖɌɖɚ ɔ 

ɐɑɗɟɎɌɵɑ ɝɚ ɝɎɑɝəɚ ɜɌɓɘɔɝɗɟɎɌɵɑ. ȳɌ ɚɎɌ, ɘɚɒɑɍɔ 

ɑ ɘɚɒəɚ ɐɌ ɝɑ ɐɑɳɝɞɎɟɎɌ ɝɚ ɜɌɓɗɔɣəɔ ɓɌɑɐəɔɢɔ (26). 

ȼɑɏɟɗɔɜɌ: ȺɞɝɞɜɌəɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɝɚɓɐɌɐɑə ɚɐ 

ɗɔəɑɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɞɜɑɍɌ ɐɌ ɝɑ ɏɗɑɐɌ ɖɌɖɚ ɛɚɝɗɑɐəɚ ɝɜɑɐɝɞɎɚ. ȻɚɜɌɐɔ ɚɎɌɌ ɛɜɔɣɔəɌ, 

ɘəɚɏɟ ɑ ɎɌɒəɚ ɗɟɮɑɞɚ ɐɌ əɑ ɝɑ ɐɎɚɟɘɌɞ ɐɌ ɐɚɳɐɌɞ ɐɚ 

ɖɜɑɌɞɔɎəɔ ɔɐɑɔ ɓɌ əɟɗɌ ɚɞɛɌɐ ɔ ɐɌ ɏɔ ɝɛɚɐɑɗɌɞ ɚɎɔɑ 

ɔɐɑɔ ɝɚ ɗɟɮɑɞɚ. ȳɌɞɚɌ, ɛɜɑɐ ɐɌ ɝɑ ɠɜɗɔ ɖɌɖɎɚ ɍɔɗɚ 

ɮɟɍɜɑ, ɘɚɒəɚ ɑ ɐɌ ɝɑ ɛɜɑɔɝɛɔɞɌ ɔ ɐɌ ɝɑ əɌɳɐɌɞ 

ɜɑɤɑəɔɳɌ ɓɌ ɚɜɏɌəɔɓɔɜɌɵɑ əɌ ɚɞɛɌɐɚɞ (13). 

 Ȯɚ əɑɖɚɔ ɔɓɎɚɜɔ, ROT ɝɑ ɖɚɜɔɝɞɔ əɌɘɑɝɞɚ ȼɑɏɟɗɔɜɌɳ. ȼɚɞ ɑ ɖɚɏɌ ɗɟɮɑɞɚ ɏɚ ɖɚɘɛɚɝɞɔɜɌɌɞ 

ɝɚɛɝɞɎɑəɔɚɞ ɚɞɛɌɐ ɚɐ ɐɚɘɌɷɔəɝɞɎɚɞɚ ɔɗɔ ɟɣɑɝɞɎɟɎɌɌɞ Ɏɚ ɛɜɚɏɜɌɘɌ ɓɌ ɖɚɘɛɚɝɞɔɜɌɵɑ əɌ 
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ɚɜɏɌəɝɖɔ ɚɞɛɌɐ (23). ȮɌɒəɚɝɞɌ əɌ ɖɚɘɛɚɝɞɔɜɌɵɑɞɚ 

ɑ Ɏɚ ɞɚɌ ɤɞɚ ɐɚɐɑɖɌ ɝɑ ɐɚɓɎɚɗɟɎɌ ɚɞɛɌɐɚɞ ɛɜɔɜɚɐəɚ 

ɐɌ ɝɑ ɜɌɝɛɌɮɌ, ɝɑɖɚɳɌ ɚɜɏɌəɝɖɌ ɘɌɞɑɜɔɳɌ ɤɞɚ 

ɓɌɎɜɤɟɎɌ əɌ ɐɑɛɚəɔɳɌɞɌ ɑ ɛɜɔəɟɐɑəɌ ɐɌ ɝɑ ɜɌɝɛɌɮɌ 

ɍɑɓ ɐɚɎɚɗəɚ ɖɔɝɗɚɜɚɐ, ɝɚ ɤɞɚ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌ 

ɘɑɞɌə, ɤɞɑɞɑə ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝ. ȶɚɘɛɚɝɞɔɜɌɵɑɞɚ, 

ɍɔɗɚ ɛɜɑɖɟ ɚɛɤɞɔəɝɖɚ ɝɚɍɔɜɌɵɑ ɔɗɔ ɐɚɘɌ, ɘɚɒɑ 

ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ ɛɜɑəɌɝɚɣɔ ɜɑɣɔɝɔ ɛɚɗɚɎɔəɌ ɚɐ 

ɚɞɛɌɐɚɞ ɚɐ ɐɚɘɌɷɔəɝɞɎɚɞɚ ɔ ɐɌ ɝɑ əɌɡɜɌəɔ 

ɚɖɚɗɔəɌɞɌ ɔɗɔ ɎɌɤɌɞɌ ɏɜɌɐɔəɌ Ɏɚ ɛɜɚɢɑɝɚɞ (27). 

 

 

 

 

 

 

4. ȰȱȷȺȮȹȴ Ȼȼȴȸȱȼȴ ȳȬ ɂȴȼȶȿȷȬȼȹȬ ȱȶȺȹȺȸȴȥȬ 

Ȯɚ ɚɎɚɳ ɐɑɗ ɷɑ ɍɔɐɌɞ ɐɌɐɑəɔ əɑɖɚɗɖɟ ɛɜɔɘɑɜɔ əɌ ɍɔɓəɔɝ ɘɚɐɑɗɔ ɝɚɓɐɌɐɑəɔ Ɏɚ ɚɛɝɑɏɚɞ əɌ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȻɜɚɐɌɎəɔɢɔ ɓɌ əɟɗɌ ɚɞɛɌɐ, ɛɌɓɌɜɔ ɓɌ əɟɗɌ ɚɞɛɌɐ, ɖɌɠɟɗɔɵɌ ɝɚ 

əɟɗɌ ɚɞɛɌɐ, ɍɔɓəɔɝɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɡɑɘɔɖɌɗɔɔ, ɚɍɗɑɖɌ ɚɐ ɛɗɌɝɞɔɖɌ, Vintage ɛɜɚɐɌɎəɔɢɔ 

ɝɑ əɑɖɚɔ ɛɜɔɘɑɜɔ əɌ ɚɝəɚɎəɔ ɍɔɓəɔɝɔ ɝɚ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ. 

ɝɗɔɖɌ 9: ɀɟɝɞɌə əɌɛɜɌɎɑə ɚɐ ɚɞɛɌɐ 

 

                          ȴɓɎɚɜ : https://sifiratik.co/  
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ȽɗɔɖɌ 10: Zero Waste Market  

 

                 ȴɓɎɚɜ : https://www.organicauthority.com/buzz -news/p45536  

 

ȳȬȶȷȿɃȺȶ 

ȻɜɚɔɓɎɚɐəɔɚɞ ɘɚɐɑɗ əɌ ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ, ɖɚɳ ɝɑ ɜɌɓɎɔ Ɏɚ ɠɚɜɘɌ əɌ ɖɟɛɔ-

ɔɓɏɜɌɐɔ-ɟɛɚɞɜɑɍɔ-ɚɞɠɜɗɔ, ɛɚɣəɌ ɐɌ ɛɜɑɐɔɓɎɔɖɟɎɌ ɳɌɝəɚ ɎɗɚɤɟɎɌɵɑ əɌ ɛɜɔɜɚɐəɌɞɌ 

ɜɌɘəɚɞɑɒɌ ɐɑəɑɝ. ȸəɚɏɟ ɛɜɚɍɗɑɘɔ ɖɌɖɚ ɤɞɚ ɝɑ ɏɗɚɍɌɗəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ, ɤɟɘɝɖɔɞɑ 

ɛɚɒɌɜɔ, ɖɌɞɌɝɞɜɚɠɔɞɑ ɚɐ ɛɚɛɗɌɎɔ, ɛɚɳɌɎɌɞɌ əɌ əɚɎɔ Ɏɔɜɟɝɔ ɐɔɜɑɖɞəɚ ɎɗɔɳɌɌɞ əɌ ɖɎɌɗɔɞɑɞɚɞ 

əɌ ɒɔɎɚɞɚɞ əɌ ɗɟɮɑɞɚ. ȻɚɜɌɐɔ ɚɎɌɌ ɛɜɔɣɔəɌ, ɗɔəɑɌɜəɔɚɞ ɑɖɚəɚɘɝɖɔ ɝɔɝɞɑɘ ɐɚɝɞɔɏəɌ 

əɑɚɐɜɒɗɔɎɌ ɞɚɣɖɌ ɓɌ ɣɚɎɑɤɞɎɚɞɚ. ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɖɚɳɌ ɑ əɚɎ ɘɚɐɑɗ ɤɞɚ ɘɚɒɑ ɐɌ ɳɌ 

ɓɌɘɑəɔ ɗɔəɑɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɏɚ ɛɜɔɠɌɷɌ ɛɜɔɝɞɌɛɚɞ əɌ əɟɗɌ ɚɞɛɌɐ əɌɘɑɝɞɚ ɐɑɛɚəɔɜɌɵɑ 

əɌ ɚɞɛɌɐɚɞ. ȻɜɔɝɞɌɛɚɞ ɝɚ əɟɗɌ ɚɞɛɌɐ ɑ əɌɣɔə əɌ ɒɔɎɚɞ ɖɚɳ ɝɑ ɚɐɎɔɎɌ ɔ Ɏɚ ɠɌɓɔɞɑ əɌ 

ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ Ɏɚ ɛɚɞɜɚɤɟɎɌɣɖɌ. Ƚɚ ɐɜɟɏɔ ɓɍɚɜɚɎɔ, ɞɚɌ ɑ ɖɟɗɞɟɜɌ əɌ əɟɗɌ ɚɞɛɌɐ. ȳɌ ɐɌ ɝɑ 

ɟɝɎɚɔ ɚɎɌɌ ɖɟɗɞɟɜɌ, əɑɚɛɡɚɐəɚ ɑ ɐɌ ɝɑ ɝɚɓɐɌɐɌɞ əɚɎɔ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ, ɐɌ ɝɑ 

ɞɜɌəɝɠɚɜɘɔɜɌɌɞ ɔəɐɟɝɞɜɔɔɞɑ ɔ ɐɌ ɝɑ ɑɐɟɢɔɜɌɌɞ ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɓɌ ɚɎɌ ɛɜɌɤɌɵɑ. ȳɌɞɚɌ, ɓɌ 

ɝɎɑɞ ɍɑɓ ɚɞɛɌɐ, ɟɝɎɚɳɟɎɌɵɑɞɚ əɌ ɠɔɗɚɓɚɠɔɳɌɞɌ əɌ əɟɗɌ ɚɞɛɌɐ Ɏɚ ɛɜɚɢɑɝɔɞɑ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ 

ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ ɑ əɑɔɓɍɑɒəɌ ɓɌ ɛɚɐɚɍɔɎɑə ɝɎɑɞ. 
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ȶȺȼȴȽȾȱȹȴ ȷȴȹȶȺȮȴ ȽȺ ȮȴȰȱȬ/ Ȯȱȭ ȽȾȼȬȹȴɂȴ 

ǒ https://www.youtube.com/watch?v=Y_Y6W_ylUDU  

ǒ https://www.youtube.com/watch?v=8E9fmr85yQ8  

ǒ https://www.youtube.com/watch?v=ojON67Ww -RU 

ǒ https://www.youtu be.com/watch?v=bJWqsHuq7Kg  

ǒ https://www.youtube.com/watch?v=D1OzBwpKHcw  

ǒ https://www.youtube.com/watch?v=nYDQcBQUDpw  

ǒ https://www.youtube.com/watch?v=PEi2IU -- ZyY 

ǒ https://www.youtube.com/watch?v=ez09N1nH_OY  

ǒ https://www.youtube.com/watch?v=LM9nRUwOSdw  

ǒ https://www.youtube.com/watch?v=jx2B55YG4SY&list=RDCMUC0A0TIq -WDyKZcGcOt5WpPA&index=2  

ǒ https://www.youtube.com/watch?v=LL3gh -WrTew&list=RDCMUC0A0TIq-WDyKZcGcOt5WpPA&index=3  

ǒ https://www.youtube.com/watch?v=cQqhKzcH nAg  

ǒ https://www.youtube.com/watch?v=1 -tS7JH4Jyw 

ǒ https://www.youtube.com/watch?v=vAr4BZM_Tzk  

ǒ https://www.youtube.com/watch?v=zroxrKf8bu8  

ǒ https://www.youtube.com/watch?v=Ta -xfpjdc9s  

ǒ https://www.youtube.com/watch?v=f_eeiz06Gqg  

ǒ https://www.youtube.com/watch?v=OagTXWfaXEo  

ǒ https://www.youtube.com/watch?v=kXgELGBuMfA  

ǒ https://www.youtube.com/watch?v=Yfungs2Ovew  

ǒ https://www.youtube.com/watch?v=ZT0uqEPzbd0  

ǒ https://www.youtube.com/watch?v=Cg3O A1s8-SI 

ǒ https://www.youtube.com/watch?v=I8_i1gU3gRg  

ǒ https://www.youtube.com/watch?v=xd30z19ZijI  

ǒ https://www.zerowastescotland.org.uk/content/what -are -circular -economy -business-models  

ǒ https://www.greenpeace.org/usa/4 -zero-waste -strategies -businesses/ 

ǒ https: //hbr.org/2021/07/the -circular -business-model  

ǒ https://www.appropedia.org/Circular_economy?gclid=Cj0KCQiAraSPBhDuARIsAM3Js4p8bPZ9DdOGa

mlZPgKDdsA9Lzwj6VKKvCQWCTdL5ZFx2EqqaCw1cbIa_AlcXjEAL  

ǒ https://meowmeowtweet.com/blogs/blog/the -five -rs-refuse -reduce -reuse-recycle -rot  

ǒ https://www.youtube.com/watch?v=2Jq23mSDh9U  
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ȮȺȮȱȰ 

ȹɌɳəɚɎɔɞɑ ɛɜɚɑɖɢɔɔ əɌ Ⱥɍɑɐɔəɑɞɔɞɑ əɌɢɔɔ ɝɟɏɑɜɔɜɌɌɞ ɐɑɖɌ ɏɗɚɍɌɗəɚɞɚ əɌɝɑɗɑəɔɑ ɍɔ 

ɘɚɒɑɗɚ ɐɌ ɛɚɜɌɝəɑ əɌ ɚɖɚɗɟ 8,5 ɘɔɗɔɳɌɜɐɔ Ɏɚ 2030 ɏɚɐɔəɌ, 9,7 ɘɔɗɔɳɌɜɐɔ Ɏɚ 2050 ɏɚɐɔəɌ ɔ 

10,4 ɘɔɗɔɳɌɜɐɔ Ɏɚ 2100 ɏɚɐɔəɌ [1]. ȴ ɛɚɖɜɌɳ əɑɚɐɌɘəɑɤəɔɞɑ ɛɌəɐɑɘɔɔ, ɑɖɚəɚɘɝɖɔ ɔ 

ɑəɑɜɏɑɞɝɖɔ ɖɜɔɓɔ, ɝɑ ɚɣɑɖɟɎɌ ɝɎɑɞɝɖɌɞɌ ɑɖɚəɚɘɔɳɌ ɐɌ ɛɜɚɐɚɗɒɔ ɐɌ ɝɑ ɤɔɜɔ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ 

əɌ ɞɚɌ, ɛɚɍɌɜɟɎɌɣɖɌɞɌ ɓɌ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ ɷɑ ɛɜɚɐɚɗɒɔ ɐɌ ɜɌɝɞɑ Ɏɚ ɝɗɑɐəɔɞɑ ɐɑɢɑəɔɔ. 

ȼɌɓɟɘəɌ ɛɜɚɑɖɢɔɳɌ ɑ ɐɑɖɌ ɏɗɚɍɌɗəɌɞɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɷɑ ɝɑ ɓɏɚɗɑɘɔ ɞɜɚɳəɚ ɐɚ 

2050 ɏɚɐɔəɌ. ȴɌɖɚ ɔɘɌ ɝɌɘɚ ɑɐəɌ ɛɗɌəɑɞɌ, ɐɚ 2050 ɏɚɐɔəɌ, ɓɑɘɳɔəɌɞɌ ɞɚɛɖɌ ɷɑ ɞɜɚɤɔ ɖɌɖɚ 

ɐɌ ɔɘɌ ɞɜɔ. 

Ƚɛɚɜɑɐ ɍɜɚɳɖɔɞɑ əɌ ȽɎɑɞɝɖɌ ɍɌəɖɌ, ɏɗɚɍɌɗəɌɞɌ ɑɖɚəɚɘɔɳɌ ɞɜɚɤɔ ɛɚɎɑɷɑ ɚɐ 100 ɘɔɗɔɳɌɜɐɔ 

ɞɚəɔ ɝɟɜɚɎɔəɔ ɝɑɖɚɳɌ ɏɚɐɔəɌ ɐɚɐɑɖɌ ɠɜɗɌ ɚɖɚɗɟ 90 ɘɔɗɔɳɌɜɐɔ ɞɚəɔ ɖɌɖɚ ɚɞɛɌɐ [2]. ȶɌɖɚ ɤɞɚ 

ɑ əɌɎɑɐɑəɚ Ɏɚ ɔɓɎɑɤɞɌɳɚɞ əɌ Ⱥȹ ɓɌ ɒɔɎɚɞəɌ ɝɜɑɐɔəɌ ăȯɗɚɍɌɗəɔ ɜɑɝɟɜɝɔ 2019ò, ɝɑ ɛɜɑɐɎɔɐɟɎɌ 

ɏɗɚɍɌɗəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɜɑɝɟɜɝɔ ɖɌɖɚ ɤɞɚ ɝɑ ɍɔɚɘɌɝɌ, ɠɚɝɔɗəɔ ɏɚɜɔɎɌ, ɘɑɞɌɗɔ ɔ 

ɘɔəɑɜɌɗɔ ɐɌ ɝɑ ɟɐɎɚɔ Ɏɚ ɞɑɖɚɞ əɌ ɝɗɑɐəɔɞɑ ɣɑɞɔɜɔ ɐɑɢɑəɔɔ, ɐɚɐɑɖɌ ɏɚɐɔɤəɚɞɚ ɝɚɓɐɌɎɌɵɑ 

ɚɞɛɌɐ ɝɑ ɚɣɑɖɟɎɌ ɐɌ ɝɑ ɔɝɖɌɣɔ ɓɌ 70% ɐɚ 2050 ɏɚɐɔəɌ [3]. Ƚɑ ɞɎɜɐɔ ɐɑɖɌ ɑɖɝɞɜɌɖɢɔɳɌɞɌ ɔ 

ɛɜɑɜɌɍɚɞɖɌɞɌ əɌ ɜɑɝɟɜɝɔ ɛɜɑɐɔɓɎɔɖɟɎɌɌɞ ɛɚɗɚɎɔəɌ ɚɐ ɝɔɞɑ ɑɘɔɝɔɔ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ 

ɔ ɛɚɎɑɷɑ ɚɐ 90% ɚɐ ɓɌɏɟɍɌɞɌ əɌ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ ɔ Ɏɚɐɑə ɝɞɜɑɝ. 

ȼɌɝɞɑɣɖɌɞɌ ɛɚɛɟɗɌɢɔɳɌ Ɏɚ ɝɎɑɞɚɞ ɔ ɒɑɗɍɌɞɌ ɓɌ ɛɚɏɚɗɑɘɚ ɍɚɏɌɞɝɞɎɚ ɝɑ əɑɔɓɍɑɒəɔ ɠɌɖɞɔ. ȳɌ 

ɐɌ ɝɑ ɝɛɜɑɣɔ əɌɐɘɔəɟɎɌɵɑ əɌ ɏɜɌəɔɢɔɞɑ əɌ ȳɑɘɳɌɞɌ, ɣɚɎɑɤɞɎɚɞɚ ɘɚɜɌ ɝɟɤɞɔəɝɖɔ ɐɌ ɏɚ 

ɛɜɚɘɑəɔ əɌɣɔəɚɞ əɌ ɖɚɳ ɏɔ ɖɚɜɔɝɞɔ ɝɎɚɔɞɑ ɜɑɝɟɜɝɔ. Ȯɚ ɚɎɚɳ ɛɚɏɗɑɐ, Ɏɚ ɛɚɝɗɑɐəɔɞɑ ɐɑɢɑəɔɔ 

ɝɑ əɌɛɜɌɎɑəɔ ɓəɌɣɔɞɑɗəɔ ɣɑɖɚɜɔ. Ȯɚ 2005 ɏɚɐɔəɌ, əɌ ɛɜɔɘɑɜ, ɏɗɚɍɌɗəɌɞɌ ɑɖɚəɚɘɔɳɌ 

ɔɝɖɚɜɔɝɞɔ ɚɖɚɗɟ 30% ɛɚɘɌɗɖɟ ɜɑɝɟɜɝɔ ɓɌ ɐɌ ɛɜɚɔɓɎɑɐɑ ɑɐəɌ ɑɐɔəɔɢɌ ȭȰȻ ɚɞɖɚɗɖɟ Ɏɚ 1980 

ɏɚɐɔəɌ. ȽɑɛɌɖ, ɔɝɖɚɜɔɝɞɟɎɌɵɑɞɚ əɌ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ ɝɑ ɓɏɚɗɑɘɟɎɌ Ɏɚ ɌɛɝɚɗɟɞəɌ 

Ɏɜɑɐəɚɝɞ. ăȹɚɜɘɌɗəɚɞɚò ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɜɑɝɟɜɝɔɞɑ ɑ 

əɑɐɚɎɚɗəɚ. ȮɌɒəɚ ɑ ɐɌ ɝɑ ɔɓəɌɳɐɌɞ ɜɑɤɑəɔɳɌ ɖɚɔ ɷɑ ɏɚ ɓɏɚɗɑɘɌɞ ɛɜɚɝɛɑɜɔɞɑɞɚɞ əɌ ɛɚɎɑɷɑ 

ɗɟɮɑ Ɏɚ ɢɑɗɔəɌ, ɔɝɞɚɎɜɑɘɑəɚ əɌɘɌɗɟɎɌɳɷɔ ɏɚ ɝɑɎɖɟɛəɔɚɞ ɔɓəɚɝ əɌ ɝɞɜɑɝ əɌ ɚɖɚɗɔəɌɞɌ [4]. 

ȽɞɜɌɞɑɏɔɳɌɞɌ ɓɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ, ɐɑɠɔəɔɜɌəɌ ɖɌɖɚ ɝɔɝɞɑɘɌɞɝɖɔ ɛɜɔɝɞɌɛ ɖɚə 

ɖɚəɞɔəɟɔɞɑɞɚɞ əɌ ɑɖɚəɚɘɝɖɔɚɞ ɜɌɓɎɚɳ, ɘɚɒɑ ɐɌ ɝɑ ɏɗɑɐɌ ɖɌɖɚ ɌɗɌɞɖɌ ɓɌ ɝɛɜɌɎɟɎɌɵɑ ɝɚ 
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ɛɜɔɞɔɝɚɖɚɞ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ, Ɍ ɔɝɞɚɎɜɑɘɑəɚ ɐɌ ɝɑ ɌɐɜɑɝɔɜɌɌɞ ɔ ɖɜɔɞɔɣəɔɞɑ 

ɚɛɤɞɑɝɞɎɑəɔ ɛɚɞɜɑɍɔ. Ƚɚ ɐɜɟɏɔ ɓɍɚɜɚɎɔ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɝɑ ɚɐəɑɝɟɎɌ əɌ 

ɑɖɚəɚɘɔɳɌɞɌ, ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ ɚɛɤɞɑɝɞɎɚɞɚ - ɞɜɔɞɑ ɠɟəɐɌɘɑəɞɌɗəɔ ɝɞɚɗɍɌ əɌ 

ɚɐɜɒɗɔɎɚɝɞɌ ɔ ɝɑ ɏɗɑɐɌ ɖɌɖɚ ɑɐəɌ ɚɐ ɖɗɟɣəɔɞɑ ɌɗɌɞɖɔ ɓɌ ɜɑɌɗɔɓɌɢɔɳɌ əɌ ɖɚəɢɑɛɞɚɞ əɌ 

ɚɐɜɒɗɔɎ ɜɌɓɎɚɳ. Ƚɚ ɚɍɳɌɎɟɎɌɵɑɞɚ əɌ Ɍɖɢɔɚəɔɚɞ ɛɗɌə ɓɌ ɓɌɤɞɔɞɌ ɔ ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɗɟɮɑɞɚ ɔ 

əɔɎəɌɞɌ ɒɔɎɚɞəɌ ɝɜɑɐɔəɌ əɌ ȶɚəɠɑɜɑəɢɔɳɌɞɌ əɌ Ⱥɍɑɐɔəɑɞɔɞɑ əɌɢɔɔ ɓɌ ɣɚɎɑɖɚɎɌɞɌ ɒɔɎɚɞəɌ 

ɝɜɑɐɔəɌ Ɏɚ Ƚɞɚɖɡɚɗɘ Ɏɚ 1972 ɏɚɐɔəɌ, ɖɌɐɑ ɓɌ ɛɜɎ ɛɌɞ ɍɑɤɑ ɔɓɜɌɓɑə ɖɚəɢɑɛɞɚɞ əɌ ɚɐɜɒɗɔɎɚɝɞ, 

əɌ ɘɑɮɟəɌɜɚɐəɌɞɌ ɝɢɑəɌ ɛɚɣəɌɌ ɐɌ ɝɑ ɜɌɓɎɔɎɌɌɞ ɑɖɚɗɚɤɖɔɞɑ ɜɑɏɟɗɌɞɔɎɔ. ȲɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ ɔ ɛɚɎɜɓɌəɔɞɑ ɛɜɌɤɌɵɌ ɚɝɞɌəɌɌ ɑɐəɌ ɚɐ ɏɗɌɎəɔɞɑ ɢɑɗɔ əɌ ɏɗɚɍɌɗəɌɞɌ ɌɏɑəɐɌ Ɏɚ 

ɏɚɐɔəɔɞɑ ɤɞɚ ɝɗɑɐɑɌ. ȽɑɛɌɖ, ɔ ɛɚɖɜɌɳ ɌɖɞɔɎəɚɝɞɔɞɑ ɛɜɑɓɑɘɑəɔ Ɏɚ ɛɑɜɔɚɐ ɚɐ 30 ɏɚɐɔəɔ, ɍɑɤɑ 

ɚɞɖɜɔɑəɚ Ɏɚ ȴɓɎɑɤɞɌɳɚɞ ɓɌ ɛɜɚɢɑəɖɌ əɌ ɘɔɗɑəɔɟɘɝɖɔɚɞ ɑɖɚɝɔɝɞɑɘ ɔɓɐɌɐɑə Ɏɚ 2005 ɏɚɐɔəɌ 

ɐɑɖɌ ɣɚɎɑɣɖɔɚɞ ɛɜɔɞɔɝɚɖ Ɏɜɓ ɒɔɎɑɌɗɔɤɞɌɞɌ ɛɜɚɐɚɗɒɟɎɌ ɝɚ ɓɏɚɗɑɘɑəɌ ɍɜɓɔəɌ. ȺɎɌ ɳɌ ɔɝɞɌɖəɌ 

əɑɚɛɡɚɐəɚɝɞɌ ɚɐ ɝɚɚɐɎɑɞəɔ ɌɗɌɞɖɔ ɓɌ ɛɜɔɘɑəɌ əɌ ɛɚɔɘɚɞ ɚɐɜɒɗɔɎɚɝɞ, ɤɞɚ ɍɌɜɌ ɓəɌɣɔɞɑɗɑə 

ɖɚɘɛɜɚɘɔɝ ɛɚɘɑɮɟ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ, ɑɖɚəɚɘɔɳɌɞɌ ɔ ɝɚɢɔɳɌɗəɔɞɑ ɖɚɘɛɚəɑəɞɔ. 

Ⱥɐ ɖɜɌɳɚɞ əɌ 1970-ɞɔɞɑ, ɖɚəɢɑɛɞɚɞ əɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ, ɖɚɳ ɝɑ ɝɘɑɞɌ ɓɌ ɑɐəɌ ɚɐ ɚɎɔɑ 

ɌɗɌɞɖɔ, ɐɚɍɔɎɌ əɌ ɓəɌɣɑɵɑ ɔ ɔɘɛɟɗɝ [5]. Ȯɚ ɛɚɝɗɑɐəɔɞɑ əɑɖɚɗɖɟ ɏɚɐɔəɔ, ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ ɝɑ ɜɌɓɎɔ ɖɌɖɚ ɖɗɟɣɑə ɛɜɔəɢɔɛ ɓɌ ɔəɐɟɝɞɜɔɝɖɔɞɑ ɔ ɑɖɚɗɚɤɖɔɞɑ ɛɚɗɔɞɔɖɔ Ɏɚ ȶɔəɌ, 

ȬɠɜɔɖɌ, ȱɎɜɚɛɝɖɌɞɌ ȿəɔɳɌ (ȱȿ) ɔ Ƚɚɑɐɔəɑɞɔɞɑ ȰɜɒɌɎɔ, ɖɌɖɚ ɔ ɓɏɚɗɑɘɑə ɍɜɚɳ ɛɜɑɞɛɜɔɳɌɞɔɳɌ ɔ 

ɚɛɤɞɔəɝɖɔ ɎɗɌɝɞɔ. ȴɘɛɗɑɘɑəɞɌɢɔɳɌɞɌ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔ ɢɔɜɖɟɗɌɜəɔɞɑ ɐɑɗɚɎəɔ 

ɘɚɐɑɗɔ ɔɝɞɚ ɞɌɖɌ ɣɑɝɞɚ ɝɑ ɐɚɎɑɐɟɎɌɌɞ Ɏɚ ɛɜɌɤɌɵɑ Ɏɚ ɚɐəɚɝ əɌ əɑɳɓɔəɔɞɑ ɛɜɑɘɔɝɔ, 

ɛɜɌɖɞɔɣəɚɝɞ ɔ ɔɘɛɗɔɖɌɢɔɔ [6]. ȶɚəɢɑɛɞɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɷɑ ɍɔɐɑ ɚɍɳɌɝəɑɞ Ɏɚ ɚɎɚɳ 

ɘɚɐɟɗ, ɓɌɑɐəɚ ɝɚ ɔəɠɚɜɘɌɢɔɔ ɓɌ ɛɜɔɘɑɜɔ əɌ ɌɛɗɔɖɌɢɔɔ. 

 

ɄȾȺ ȱ ȶȼȿȲȹȬ ȱȶȺȹȺȸȴȥȬ? 

ȶɚəɢɑɛɞɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɛɜɎɛɌɞ ɝɑ ɛɚɳɌɎɔ Ɏɚ ɌɖɌɐɑɘɝɖɌɞɌ ɗɔɞɑɜɌɞɟɜɌ Ɏɚ 1966 ɏɚɐɔəɌ, 

ɖɚɏɌ ɑɖɚɗɚɤɖɔɚɞ ɑɖɚəɚɘɔɝɞ ȶɑəɑɞ ȱ. ɔ ɝɑ ɐɑɍɌɞɔɜɌ ɚɐ 1960-ɞɔɞɑ ɔ 1970-ɞɔɞɑ, ɖɚɏɌ ɘɚɐɑɜəɚɞɚ 

ɑɖɚɗɚɤɖɚ ɐɎɔɒɑɵɑ ɍɑɤɑ Ɏɚ ɜɌəɔɞɑ ɠɌɓɔ [7]. ȴɌɖɚ ɌɖɌɐɑɘɔɢɔɞɑ ɔ ɛɜɌɖɞɔɣɌɜɔɞɑ ɣɑɝɞɚ ɏɚ 

ɖɚɜɔɝɞɌɞ ɞɑɜɘɔəɚɞ ăɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌò, əɑ ɛɚɝɞɚɔ ɐɚɏɚɎɚɜ ɓɌ ɞɚɌ ɤɞɚ Ɏɝɟɤəɚɝɞ 

ɛɚɐɜɌɓɍɔɜɌ. ȻɚəɌɞɌɘɟ, ɛɚɝɞɚɳɌɞ ɟəɔɖɌɞəɔ ɜɌɓɗɔɖɔ, ɛɚɐɑɗɍɔ ɔ ɔɝɖɗɟɣɟɎɌɵɌ Ɏɚ 

ɔɝɞɜɌɒɟɎɌɣɖɔɞɑ ɓɌɑɐəɔɢɔ ɖɚɔ ɟɣɑɝɞɎɟɎɌɌɞ Ɏɚ ɖɜɟɒəɔ ɑɖɚəɚɘɝɖɔ ɝɞɟɐɔɔ, ɖɌɖɚ ɤɞɚ ɝɑ 

ɔɝɞɜɌɒɟɎɌɣɔɞɑ Ɏɚ ɔəɒɑəɑɜɝɞɎɚɞɚ ɔ ɍɔɓəɔɝɚɞ. ȻɚɜɌɐɔ ɚɎɌɌ ɛɜɔɣɔəɌ, ɘəɚɏɟ ɑ ɛɚɗɑɝəɚ ɐɌ ɝɑ 

ɖɌɒɑ ɤɞɚ əɑ ɑ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɚɞɖɚɗɖɟ ɐɌ ɝɑ ɖɌɒɑ ɤɞɚ ɑ ɞɚɌ. ăȶɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ əɑ ɑ ɞɑɚɜɔɳɌ, ɞɟɖɟ ɝɞɜɌɞɑɏɔɳɌ ɓɌ ɔəɐɟɝɞɜɔɝɖɚ ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌò, 

ɝɛɚɜɑɐ ȽɎɑɞɝɖɔɚɞ ɑɖɚəɚɘɝɖɔ ɠɚɜɟɘ [8]. 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɝɑ ɐɑɠɔəɔɜɌ ɖɌɖɚ ăɑɖɚəɚɘɝɖɔ ɝɔɝɞɑɘ ɖɚɳ ɏɚ ɓɌɘɑəɟɎɌ 

ɖɚəɢɑɛɞɚɞ ăɖɜɌɳ əɌ ɒɔɎɚɞəɔɚɞ Ɏɑɖò ɝɚ əɌɘɌɗɟɎɌɵɑ, ɌɗɞɑɜəɌɞɔɎəɚ ɛɚɎɞɚɜəɚ ɖɚɜɔɝɞɑɵɑ, 

ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɎɜɌɷɌɵɑ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ Ɏɚ ɛɜɚɢɑɝɔɞɑ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ/ɐɔɝɞɜɔɍɟɢɔɳɌ ɔ 
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ɛɚɞɜɚɤɟɎɌɣɖɌ. ȼɌɍɚɞɔ əɌ ɘɔɖɜɚ əɔɎɚ (ɛɜɚɔɓɎɚɐɔ, ɖɚɘɛɌəɔɔ, ɛɚɞɜɚɤɟɎɌɣɔ), ɘɑɓɚ əɔɎɚ (ɑɖɚ-

ɔəɐɟɝɞɜɔɝɖɔ ɛɌɜɖɚɎɔ) ɔ ɘɌɖɜɚ əɔɎɚ (ɏɜɌɐ, ɜɑɏɔɚə, əɌɢɔɳɌ ɔ ɛɚɤɔɜɚɖɚ), ɝɚ ɢɑɗ ɐɌ ɝɑ ɛɚɝɞɔɏəɑ 

ɚɐɜɒɗɔɎ ɜɌɓɎɚɳ, Ɍ ɝɚ ɞɚɌ ɔɝɞɚɎɜɑɘɑəɚ ɐɌ ɝɑ ɝɚɓɐɌɐɑ ɖɎɌɗɔɞɑɞ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ, 

ɑɖɚəɚɘɝɖɔ ɛɜɚɝɛɑɜɔɞɑɞ ɔ ɝɚɢɔɳɌɗəɌ ɑɐəɌɖɎɚɝɞ, Ɏɚ ɖɚɜɔɝɞ əɌ ɝɑɏɌɤəɔɞɑ ɔ ɔɐəɔɞɑ 

ɏɑəɑɜɌɢɔɔò [9]. 

ɀɚəɐɌɢɔɳɌɞɌ ȱɗɑə ȸɌɖɌɜɞɟɜ ɝɘɔɝɗɔɗɌ ɑɐəɌ ɚɐ əɌɳɣɑɝɞɚ ɖɚɜɔɝɞɑəɔɞɑ ɐɑɠɔəɔɢɔɔ, ɖɚɳɌ ɑ 

ɔɗɟɝɞɜɔɜɌəɌ Ɏɚ ɝɑɏɌ ɛɚɓəɌɞɔɚɞ ăɐɔɳɌɏɜɌɘ əɌ ɛɑɛɑɜɟɞɖɌò (ȽɗɔɖɌ 1) [10]. ȶɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ 

ɑ ɛɚɐɑɗɑəɌ əɌ ɐɎɌ ɢɔɖɗɟɝɌ Ɏɚ ɚɎɌɌ ɎɔɓɟɑɗɔɓɌɢɔɳɌ: ɍɔɚɗɚɤɖɔ ɢɔɖɗɟɝ ɔ ɞɑɡəɔɣɖɔ ɢɔɖɗɟɝ, ɚɐ 

ɖɚɔ ɔ ɐɎɌɞɌ ɝɑ ɝɚɝɞɌɎɑəɔ ɚɐ Ɍɖɞɑɜɔ ɔ ɐɑɳɝɞɎɌ. ȻɚɞɜɚɤɟɎɌɣɚɞ ɓɌ ɍɔɚɗɚɤɖɔɚɞ ɢɔɖɗɟɝ ɔ 

ɖɚɜɔɝəɔɖɚɞ ɓɌ ɞɑɡəɚɗɚɤɖɔɚɞ ɢɔɖɗɟɝ ɝɑ əɌɚɮɌɌɞ Ɏɚ ɢɑəɞɌɜɚɞ əɌ ɐɔɳɌɏɜɌɘɚɞ. ȺɍɑɓɍɑɐɟɎɌɣɚɞ 

əɌ ɟɝɗɟɏɔ, ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ əɌ ɛɜɚɔɓɎɚɐɚɞ ɔ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ əɌ ɐɑɗɚɎɔ ɝɑ ɔɝɞɚ ɞɌɖɌ ɓɌɝɑɏəɌɞɔ 

ɝɞɜɌəɔ ɝɛɚɜɑɐ ɚɎɌɌ ɐɑɠɔəɔɢɔɳɌ. ȺɎɚɳ ɐɔɳɌɏɜɌɘ ɑ əɌɐɚɛɚɗəɑɞ ɝɚ ɞɜɔ ɖɚəɢɑɛɞɔ əɌɜɑɣɑəɔ 

ăɛɜɔəɢɔɛɔ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌò ɚɐ ɠɚəɐɌɢɔɳɌɞɌ. ȻɜɎɔɚɞ ɑ ɓɌɣɟɎɟɎɌɵɑ ɔ ɟəɌɛɜɑɐɟɎɌɵɑ əɌ 

ɛɜɔɜɚɐəɔɚɞ ɖɌɛɔɞɌɗ; Ɏɞɚɜɔɚɞ ɑ ɛɚɐɚɗɏɚɞɜɌɳəɌ ɢɔɜɖɟɗɌɢɔɳɌ əɌ ɛɜɚɔɓɎɚɐɔ ɔ ɘɌɞɑɜɔɳɌɗɔ Ɏɚ 

ɐɎɌɞɌ ɢɔɖɗɟɝɌ; Ɍ ɞɜɑɞɌɞɌ ɑ ɑɗɔɘɔəɌɢɔɳɌ əɌ ɚɞɛɌɐɚɞ. 

ȭɔɚɗɚɤɖɔɚɞ ɢɔɖɗɟɝ, ɛɜɔɖɌɒɌə əɌ ɗɑɎɌɞɌ ɝɞɜɌəɌ əɌ ɐɔɳɌɏɜɌɘɚɞ əɌ ɛɑɛɑɜɟɞɖɔɞɑ, ɑ əɌɘɑəɑɞ ɓɌ 

ɘɌɞɑɜɔɳɌɗɔ ɤɞɚ ɘɚɒɌɞ ɐɌ ɝɑ ɍɔɚɜɌɓɏɜɌɐɌɞ ɔ ɍɑɓɍɑɐəɚ ɐɌ ɝɑ ɎɜɌɞɌɞ Ɏɚ ɛɚɣɎɌɞɌ. ȺɎɚɳ ɢɔɖɗɟɝ əɌɳɘəɚɏɟ 

ɝɑ ɓɌəɔɘɌɎɌ ɝɚ ɛɚɞɜɚɤəɔ ɛɜɚɔɓɎɚɐɔ, ɖɌɖɚ ɤɞɚ ɑ ɡɜɌəɌɞɌ. Ȱɜɟɏɔ ɍɔɚɜɌɓɏɜɌɐɗɔɎɔ ɘɌɞɑɜɔɳɌɗɔ, ɖɌɖɚ ɤɞɚ 

ɝɑ ɛɌɘɟɖɚɞ ɔɗɔ ɐɜɎɚɞɚ, əɌ ɖɜɌɳɚɞ ɘɚɒɑ ɐɌ ɏɚ əɌɳɐɌɞ ɝɎɚɳɚɞ ɛɌɞ ɚɐ ɞɑɡəɔɣɖɔɚɞ ɢɔɖɗɟɝ Ɏɚ ɍɔɚɗɚɤɖɔɚɞ 

ɢɔɖɗɟɝ ɚɞɖɌɖɚ ɷɑ ɝɑ ɜɌɓɏɜɌɐɌɞ ɐɚ ɞɚɣɖɌ ɖɌɐɑ ɤɞɚ ɛɚɎɑɷɑ əɑ ɘɚɒɌɞ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ 

əɚɎɔ ɛɜɚɔɓɎɚɐɔ. ȹɌ ɐɑɝəɌɞɌ ɝɞɜɌəɌ əɌ ɐɔɳɌɏɜɌɘɚɞ əɌ ɛɑɛɑɜɟɞɖɌ ɑ ɞɑɡəɔɣɖɔɚɞ ɢɔɖɗɟɝ, ɜɑɗɑɎɌəɞɑə ɓɌ 

ɛɜɚɔɓɎɚɐɔɞɑ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ əɌɘɑɝɞɚ ɐɌ ɝɑ ɖɚəɝɟɘɔɜɌɌɞ. ȰɔɳɌɏɜɌɘɚɞ ɛɜɔɖɌɒɟɎɌ ɛɚɘɌɗɔ ɎəɌɞɜɑɤəɔ 

ɳɌɘɖɔ ɚɛɖɜɟɒɑəɔ ɝɚ ɛɚɏɚɗɑɘɔ əɌɐɎɚɜɑɤəɔ ɳɌɘɖɔ. ȮəɌɞɜɑɤəɔɞɑ ɳɌɘɖɔ ɝɑ ɘɑɝɞɌɞɌ ɖɌɐɑ ɤɞɚ ɘɚɒɑ ɐɌ 

ɝɑ ɐɚɗɚɎɔ əɌɳɏɚɗɑɘɌɞɌ Ɏɜɑɐəɚɝɞ ɍɔɐɑɳɷɔ ɞɔɑ ɓɌɣɟɎɟɎɌɌɞ ɛɚɎɑɷɑ ɚɐ ɎɏɜɌɐɑəɌɞɌ Ɏɜɑɐəɚɝɞ əɌ ɛɜɚɔɓɎɚɐɚɞ 

ɝɚ ɞɚɌ ɤɞɚ ɏɚ ɓɌɐɜɒɟɎɌɌɞ əɑɐɚɛɜɑə. ȼɌɓɘɔɝɗɑɞɑ ɓɌ ɛɌɘɑɞɑə ɞɑɗɑɠɚə: ɜɌɍɚɞəɔɚɞ ɞɑɗɑɠɚə Ɏɜɑɐɔ 

ɛɚɎɑɷɑ ɚɐ ɓɍɔɜɚɞ əɌ əɑɏɚɎɔɞɑ ɖɚɘɛɚəɑəɞɔ ɍɔɐɑɳɷɔ Ɏɜɑɘɑɞɚ ɔ əɌɛɚɜɚɞ ɤɞɚ ɝɑ ɎɗɚɒɔɳɌ ɓɌ əɑɏɚɎɚɞɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚ əɑ ɝɑ ɞɜɚɤɌɞ ɓɌɗɟɐəɚ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, ɎəɌɞɜɑɤəɔɞɑ ɳɌɘɖɔ ɖɌɖɚ ɤɞɚ ɝɑ 

ɝɛɚɐɑɗɟɎɌɵɑɞɚ, ɚɐɜɒɟɎɌɵɑɞɚ ɔ ɛɚɎɞɚɜəɚɞɚ ɖɚɜɔɝɞɑɵɑ ɞɜɑɍɌ ɐɌ ɔɘɌɌɞ ɛɜɑɐəɚɝɞ ɛɜɑɐ əɌɐɎɚɜɑɤəɔɞɑ 

ɳɌɘɖɔ ɖɚɔ ɏɚ ɏɗɑɐɌɌɞ ɛɜɚɔɓɎɚɐɚɞ ɜɌɝɛɌɐəɌɞ ɔ ɛɚɎɞɚɜəɚ ɝɚɓɐɌɐɑə. ȺɎɔɑ ɳɌɘɖɔ, ɔɝɞɚ ɞɌɖɌ, ɓɌɤɞɑɐɟɎɌɌɞ 

ɛɌɜɔ ɓɌ ɖɗɔɑəɞɔɞɑ ɔ ɍɔɓəɔɝɔɞɑ ɍɔɐɑɳɷɔ ɞɔɑ ɛɚɎɞɚɜəɚ ɏɔ ɖɚɜɔɝɞɌɞ ɛɜɑɐɘɑɞɔɞɑ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ 

ɘɚɘɑəɞɌɗəɚ ɝɑ ɖɚɜɔɝɞɌɞ əɌɘɑɝɞɚ ɐɌ ɔəɎɑɝɞɔɜɌɌɞ Ɏɚ əɚɎɔ. Ȯɚ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ, əɌɳɚɐɐɌɗɑɣɑəɌɞɌ 

ɳɌɘɖɌ, ɜɑɢɔɖɗɔɜɌɵɑɞɚ, ɑ ɛɚɝɗɑɐɑə ɔɓɍɚɜ ɍɔɐɑɳɷɔ ɎɖɗɟɣɟɎɌ ɚɞɝɞɜɌəɟɎɌɵɑ əɌ ɎɏɜɌɐɑəɌɞɌ Ɏɜɑɐəɚɝɞ əɌ 

ɛɜɚɔɓɎɚɐɚɞ ɝɚ əɌɘɌɗɟɎɌɵɑ əɌ əɑɏɚɎɔɞɑ ɚɝəɚɎəɔ ɝɚɝɞɚɳɖɔ.[10]. 
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ȽɗɔɖɌ 1.ȰɔɳɌɏɜɌɘ əɌ ɝɔɝɞɑɘɚɞ ɓɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ, ɛɚɓəɌɞ ɖɌɖɚ ɐɔɳɌɏɜɌɘ əɌ ɛɑɛɑɜɟɞɖɌ [10] 

 

 ȺȰȹȺȽ ȸȱȠȿ ȶȼȿȲȹȬ ȱȶȺȹȺȸȴȥȬ ȴ ȿȻȼȬȮȿȮȬȧȱ ȽȺ ȺȾȻȬȰ 

ɂɎɜɝɞɔɚɞ ɚɞɛɌɐ ɏɑəɑɜɔɜɌə ɚɐ ɞɑɖɚɎəɔɚɞ ɘɚɐɑɗ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ əɌ ɓɑɘɔ-əɌɛɜɌɎɔ-

ɟɛɚɞɜɑɍɔ-ɠɜɗɔ ɑ ɏɚɗɑɘɌ ɛɜɑɣɖɌ ɓɌ ɜɑɤɌɎɌɵɑ əɌ ɛɜɑɐɔɓɎɔɢɔɞɑ ɓɌ ɚɐɜɒɗɔɎɚɝɞ ɔ 

ɚɍɑɓɍɑɐɟɎɌɵɑ ɐɚɗɏɚɜɚɣɑə ɑɖɚəɚɘɝɖɔ ɜɌɝɞ, ɓɌɤɞɔɞɌ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ ɝɚɢɔɳɌɗəɌ 

ɍɗɌɏɚɝɚɝɞɚɳɍɌ. ȸɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ ɝɞɌəɌ ɏɗɌɎɑə ɛɜɔɐɚəɑɝɟɎɌɣ ɓɌ ɛɜɚɍɗɑɘɚɞ 

ɝɚ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ ɔ ɟəɔɤɞɟɎɌɵɑɞɚ əɌ ɑɖɚɝɔɝɞɑɘɚɞ. ȺɎɚɳ ɘɚɐɑɗ ɐɌɎɌ ɛɜɔɚɜɔɞɑɞ ɝɌɘɚ 

əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɝɞɚɖɔ ɍɑɓ ɐɌ ɜɌɓɘɔɝɗɟɎɌ ɖɌɖɚ ɖɜɌɳɚɞ əɌ ɝɞɚɖɌɞɌ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌ. ȰɌɗɔ 

ɖɜɌɳɚɞ əɌ ɛɜɚɔɓɎɑɐɑəɌɞɌ ɝɞɚɖɌ ɝɌɘɚ ɷɑ ɝɞɌəɑ ɚɞɛɌɐ ɔ ɷɑ ɝɑ ɚɐɗɚɒɔ əɌ ɐɑɛɚəɔɔ ɖɚɔ ɷɑ ɳɌ 

ɚɤɞɑɞɌɞ ɛɚɣɎɌɞɌ ɔɗɔ ɷɑ ɔɓɏɚɜɌɞ, ɤɞɚ ɛɜɚɔɓɎɑɐɟɎɌ ɑɘɔɝɔɔ Ɏɚ Ɏɚɓɐɟɡɚɞ, əɑ ɑ ɏɗɌɎəɌɞɌ ɏɜɔɒɌ əɌ 

ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ [11]. 

Ⱥɐ 1970-ɞɔɞɑ, ɛɚɔɘɚɞ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɍɑɤɑ ɛɜɚɘɚɎɔɜɌə ɝɚ ɢɑɗ ɐɌ ɝɑ əɌɘɌɗɔ 

ɛɜɚɍɗɑɘɚɞ ɝɚ ɚɞɛɌɐɚɞ ɤɞɚ ɏɚ ɝɚɓɐɌɎɌ ɗɔəɑɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȿɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɚɞɛɌɐɚɞ ɏɔ 

ɚɛɠɌɷɌ ɝɔɞɑ ɌɖɞɔɎəɚɝɞɔ ɔ ɌɖɞɔɎəɚɝɞɔ ɛɚɞɜɑɍəɔ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐɚɞ ɚɐ ɝɚɓɐɌɎɌɵɑ ɐɚ 

ɐɑɛɚəɔɜɌɵɑ. ȺɎɌ ɚɛɠɌɷɌ, ɘɑɮɟ ɐɜɟɏɚɞɚ, ɝɚɍɔɜɌɵɑ, ɞɜɌəɝɛɚɜɞ, ɞɜɑɞɘɌə ɔ ɚɞɝɞɜɌəɟɎɌɵɑ əɌ 
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ɚɞɛɌɐɚɞ, ɖɌɖɚ ɔ ɘɚəɔɞɚɜɔəɏ ɔ ɜɑɏɟɗɔɜɌɵɑ. ȾɌɌ, ɔɝɞɚ ɞɌɖɌ ɳɌ ɎɖɗɟɣɟɎɌ ɛɜɌɎəɌɞɌ ɔ 

ɜɑɏɟɗɌɞɚɜəɌɞɌ ɜɌɘɖɌ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ, ɎɖɗɟɣɟɎɌɳɷɔ ɟɛɌɞɝɞɎɌ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɔɞə. 

ɂɑɗɞɌ əɌ ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɚɞɛɌɐɚɞ ɑ ɐɌ ɏɔ ɚɏɜɌəɔɣɔ ɛɚɞɑəɢɔɳɌɗəɔɞɑ ɤɞɑɞəɔ ɎɗɔɳɌəɔɳɌ əɌ 

ɚɞɛɌɐɚɞ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ ɓɐɜɌɎɳɑɞɚ əɌ ɗɟɮɑɞɚ, Ɍ ɔɝɞɚɎɜɑɘɑəɚ ɐɌ ɳɌ ɟəɌɛɜɑɐɔ 

ɡɔɑɜɌɜɡɔɳɌɞɌ ɓɌ ɝɛɜɑɣɟɎɌɵɑ, əɌɘɌɗɟɎɌɵɑ ɔ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɚɞɛɌɐɚɞ . 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɝɑ Ɏɔɐɔ ɖɌɖɚ ɌɗɞɑɜəɌɞɔɎɌ əɌ ɝɑɏɌɤəɔɚɞ ɔ ɐɚɘɔəɌəɞəɔɚɞ 

ɗɔəɑɌɜɑə ɘɚɐɑɗ ɝɚ ɠɚɖɟɝɔɜɌɵɑ əɌ ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɚɞɛɌɐɚɞ ɔ ɜɑɝɟɜɝɔɞɑ. ȸɚɒɑ ɐɌ ɝɑ 

ɐɑɠɔəɔɜɌ ɖɌɖɚ ɜɑɏɑəɑɜɌɞɔɎɑə ɝɔɝɞɑɘ ɖɚɳ ɏɔ ɘɔəɔɘɔɓɔɜɌ Ɏəɑɝɑəɔɞɑ ɜɑɝɟɜɝɔ ɔ ɚɞɛɌɐɚɞ, 

ɑɘɔɝɔɔɞɑ ɔ ɔɝɞɑɖɟɎɌɵɑɞɚ əɌ ɑəɑɜɏɔɳɌɞɌ ɝɚ ɓɌɍɌɎɟɎɌɵɑ, ɓɌɞɎɚɜɌɵɑ ɔ ɝɞɑɝəɟɎɌɵɑ əɌ ɳɌɘɖɔɞɑ 

əɌ ɘɌɞɑɜɔɳɌɗɚɞ ɔ ɑəɑɜɏɔɳɌɞɌ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, ɞɚɳ ɑ ɐɗɌɍɚɖɚ ɛɚɎɜɓɌə ɝɚ ɟɛɜɌɎɟɎɌɵɑɞɚ 

ɝɚ ɚɞɛɌɐɚɞ ɔ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɛɚɝɞɔɏəɑ əɟɗɌ ɚɞɛɌɐ. ȺɞɞɟɖɌ, ɜɌɘɖɌɞɌ R ɣɑɝɞɚ ɝɑ əɌɏɗɌɝɟɎɌ 

ɐɚɐɑɖɌ ɳɌ ɐɑɠɔəɔɜɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȰɚɐɑɖɌ ɜɌɘɖɌɞɌ 3R, ɖɚɳɌ ɏɔ ɎɖɗɟɣɟɎɌ 

ɖɚəɢɑɛɞɔɞɑ ɓɌ əɌɘɌɗɟɎɌɵɑ, ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ ɜɑɢɔɖɗɔɜɌɵɑ, ɚɍɔɣəɚ ɑ əɌɏɗɌɝɑəɌ, 

ȼɌɘɖɚɎəɌɞɌ ɐɔɜɑɖɞɔɎɌ ɓɌ ɚɞɛɌɐ əɌ ȱɎɜɚɛɝɖɌɞɌ ɟəɔɳɌ (ȱȿ) ɏɚ ɎɚɎɑɐɑ ăRecoverò ɖɌɖɚ ɣɑɞɎɜɞɌ R. 

ȹɌɳɝɑɚɛɠɌɞəɌɞɌ ɜɌɘɖɌ R, ɝɚ 9R, ɑ ɛɜɑɞɝɞɌɎɑəɌ Ɏɚ ȽɗɔɖɌ 2 ɛɚɐɚɗɟ [9] . 

 

ȽɗɔɖɌ 2. ȼɌɘɖɌɞɌ 9R [9]  

ȺȽȹȺȮȹȴ ȻȼȴȹɂȴȻȴ ȹȬ ȶȼȿȲȹȬȾȬ ȱȶȺȹȺȸȴȥȬ 
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ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɖɌɖɚ ɘɚɐɑɗ əɌ ɜɑɝɞɚɜɌɞɔɎəɌ ɔ ɜɑɏɑəɑɜɌɞɔɎəɌ ɑɖɚəɚɘɔɳɌ, ɑ 

ɛɚɞɜɑɍəɌ ɓɌ ɑɠɑɖɞɔɎəɚ ɔɓɎɜɤɟɎɌɵɑ əɌ ɝɔɞɑ ɝɖɌɗɔ əɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ - ɓɌ ɏɚɗɑɘɔ ɔ ɘɌɗɔ 

ɠɔɜɘɔ, ɚɜɏɌəɔɓɌɢɔɔ ɔ ɛɚɑɐɔəɢɔ, ɤɔɜɟɘ ɝɎɑɞɚɞ ɔ ɗɚɖɌɗəɚ. Ƚɛɚɜɑɐ ɀɚəɐɌɢɔɳɌɞɌ ȱɗɑə 

ȸɑɖɌɜɞɟɜ, Ɏɚ ɔɘɛɗɑɘɑəɞɌɢɔɳɌɞɌ ɞɌɌ ɝɑ ɓɌɝəɚɎɌ əɌ ɞɜɔ ɛɜɔəɢɔɛɔ (ȽɗɔɖɌ 3)[12] [];  

ȰɔɓɌɳəɔɜɌɳɞɑ ɏɚ ɚɞɛɌɐɚɞ ɔ ɓɌɏɌɐɟɎɌɵɑɞɚ: ȶɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɏɔ ɚɞɖɜɔɎɌ ɔ ɐɔɓɌɳəɔɜɌ 

əɑɏɌɞɔɎəɔɞɑ ɎɗɔɳɌəɔɳɌ əɌ ɑɖɚəɚɘɝɖɌɞɌ ɌɖɞɔɎəɚɝɞ ɖɚɔ ɛɜɑɐɔɓɎɔɖɟɎɌɌɞ ɤɞɑɞɌ əɌ ɣɚɎɑɖɚɎɚɞɚ 

ɓɐɜɌɎɳɑ ɔ ɛɜɔɜɚɐəɔɞɑ ɝɔɝɞɑɘɔ. ȺɎɌ ɎɖɗɟɣɟɎɌ ɚɝɗɚɍɚɐɟɎɌɵɑ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ ɔ ɚɛɌɝəɔ 

ɘɌɞɑɜɔɔ, ɓɌɏɌɐɟɎɌɵɑ əɌ Ɏɚɓɐɟɡɚɞ, ɓɑɘɳɔɤɞɑɞɚ ɔ ɎɚɐɌɞɌ, ɖɌɖɚ ɔ ɝɞɜɟɖɞɟɜɑə ɚɞɛɌɐ ɖɌɖɚ ɤɞɚ ɑ 

ɝɚɚɍɜɌɷɌɳəɔɚɞ ɘɑɞɑɒ. ȺɎɔɑ ɛɜɔəɢɔɛɔ əɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɝɑ ɚɐəɑɝɟɎɌɌɞ əɌ 

ɜɌɓɍɔɜɌɵɑɞɚ ɐɑɖɌ ɚɞɛɌɐɚɞ ɔ ɓɌɏɌɐɟɎɌɵɑɞɚ Ɏɚ ɏɚɗɑɘɌ ɘɑɜɌ ɝɑ ɜɑɓɟɗɞɌɞ əɌ əɌɣɔəɚɞ əɌ ɖɚɳ ɏɔ 

ɐɔɓɌɳəɔɜɌɘɑ ɜɌɍɚɞɔɞɑ ɔ ɔɓəɌɚɮɌɵɑɞɚ əɚɎɔ ɔ ɔəɚɎɌɞɔɎəɔ əɌɣɔəɔ ɓɌ ɐɔɓɌɳəɔɜɌɵɑ əɌ ɞɔɑ 

əɑɏɌɞɔɎəɔ ɎɗɔɳɌəɔɳɌ. Ⱥɖɚɗɟ 80 ɛɜɚɢɑəɞɔ ɚɐ ɎɗɔɳɌəɔɳɌɞɌ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɝɑ ɚɐɜɑɐɟɎɌɌɞ 

Ɏɚ ɠɌɓɌɞɌ əɌ ɛɜɚɑɖɞɔɜɌɵɑ, ɤɞɚ ɓəɌɣɔ ɐɑɖɌ ɛɜɑɘɔəɚɞ əɌ ɚɎɌɌ ɚɍɗɌɝɞ ɖɚə ɛɚɏɚɗɑɘɌ 

ɖɜɟɒəɚɝɞ ɘɚɒɑ ɐɌ ɔɘɌ ɓɌɝɔɗɑəɔ ɎɗɔɳɌəɔɳɌ Ɏɚ ɞɑɖɚɞ əɌ ɢɔɖɗɟɝɔɞɑ əɌ ɘɌɞɑɜɔɳɌɗɚɞ. Ƚɚ 

ɘɑəɟɎɌɵɑ əɌ əɌɤɔɚɞ əɌɣɔə əɌ ɜɌɓɘɔɝɗɟɎɌɵɑ ɐɌ ɏɚ ɏɗɑɐɌɘɑ ɚɞɛɌɐɚɞ ɖɌɖɚ ɐɑɠɑɖɞ əɌ 

ɐɔɓɌɳəɚɞ ɔ ɝɚ ɖɚɜɔɝɞɑɵɑ əɌ əɚɎɔ ɘɌɞɑɜɔɳɌɗɔ ɔ ɞɑɡəɚɗɚɏɔɔ, ɘɚɒɑɘɑ ɐɌ ɝɑ ɛɚɏɜɔɒɔɘɑ ɐɌ əɑ 

ɝɑ ɝɚɓɐɌɎɌɌɞ ɚɞɛɌɐ ɔ ɓɌɏɌɐɟɎɌɵɑ əɌ ɛɜɎɚ ɘɑɝɞɚ. 

ɃɟɎɌɳɞɑ ɏɔ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ Ɏɚ ɟɛɚɞɜɑɍɌ: ȶɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɏɔ ɠɌɎɚɜɔɓɔɜɌ 

ɌɖɞɔɎəɚɝɞɔɞɑ ɤɞɚ ɳɌ ɓɌɣɟɎɟɎɌɌɞ ɎɜɑɐəɚɝɞɌ Ɏɚ ɠɚɜɘɌ əɌ ɑəɑɜɏɔɳɌ, ɜɌɍɚɞəɌ ɝɔɗɌ ɔ 

ɘɌɞɑɜɔɳɌɗɔ. ȺɎɌ ɓəɌɣɔ ɐɔɓɌɳəɔɜɌɵɑ ɓɌ ɔɓɐɜɒɗɔɎɚɝɞ, ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɛɚɎɞɚɜəɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɜɑɢɔɖɗɔɜɌɵɑ ɓɌ ɐɌ ɝɑ ɓɌɐɜɒɌɞ ɛɜɚɔɓɎɚɐɔɞɑ, ɖɚɘɛɚəɑəɞɔɞɑ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ 

ɐɌ ɢɔɜɖɟɗɔɜɌɌɞ Ɏɚ ɑɖɚəɚɘɔɳɌɞɌ. ȶɜɟɒəɔɞɑ ɝɔɝɞɑɘɔ ɑɠɔɖɌɝəɚ ɏɔ ɖɚɜɔɝɞɌɞ ɘɌɞɑɜɔɳɌɗɔɞɑ 

ɍɌɓɔɜɌəɔ əɌ ɍɔɚ ɝɚ ɚɡɜɌɍɜɟɎɌɵɑ əɌ ɘəɚɏɟ ɜɌɓɗɔɣəɔ əɌɘɑəɔ ɓɌ əɔɎ ɐɚɐɑɖɌ ɝɑ ɐɎɔɒɌɞ ɘɑɮɟ 

ɑɖɚəɚɘɔɣəɚɝɞɌ ɔ ɛɜɔɜɚɐəɔɞɑ ɝɔɝɞɑɘɔ. Ȼɜɔəɢɔɛɔɞɑ ɏɗɌɎəɚ ɝɑ ɛɚɞɛɔɜɌɌɞ əɌ ɑɐəɚɝɞɌɎəɌ 

ɛɜɑɘɔɝɌ: əɑ ɘɚɒɑɘɑ ɐɌ ɛɜɚɐɚɗɒɔɘɑ ɐɌ ɞɜɚɤɔɘɑ ɜɑɝɟɜɝɔ. ȹɌ ɛɗɌəɑɞɌ ɝɚ ɖɚəɑɣəɔ 

ɜɑɝɟɜɝɔ, ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ ɏɔ ɖɚəɝɞɜɟɔɜɌɘɑ ɚɐ ɚəɔɑ ɤɞɚ ɏɔ ɔɓɎɗɑɖɟɎɌɘɑ 

ɘɚɜɌ ɐɌ ɝɑ ɣɟɎɌɌɞ Ɏɚ ɑɖɚəɚɘɔɳɌɞɌ ɤɞɚ ɑ ɘɚɒəɚ ɛɚɐɚɗɏɚ. ȹɑɖɚɔ ɛɜɚɔɓɎɚɐɔ ɔ ɖɚɘɛɚəɑəɞɔ 

ɘɚɒɑ ɐɌ ɍɔɐɌɞ ɐɔɓɌɳəɔɜɌəɔ ɓɌ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ, ɛɚɛɜɌɎɌɌɞ ɔɗɔ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ 

ɛɜɚɔɓɎɑɐɟɎɌɌɞ. ȸɑɮɟɞɚɌ, ɛɜɌɎɑɵɑɞɚ əɌ ɜɌɍɚɞɔɞɑ ɐɌ ɞɜɌɌɞ ɛɚɐɚɗɏɚ ɑ ɝɌɘɚ ɐɑɗ ɚɐ ɜɑɤɑəɔɑɞɚ; 

ɜɑɝɟɜɝɔɞɑ ɛɚɞɜɑɍəɔ ɓɌ əɔɎəɚ ɏɑəɑɜɔɜɌɵɑ ɘɚɜɌ ɐɌ ɝɑ ɎɜɌɞɌɞ Ɏɚ ɝɔɝɞɑɘɚɞ. ȺɎɌ ɑ ɚɝɚɍɑəɚ 

ɞɚɣəɚ ɓɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɜɑɝɟɜɝɔɞɑ ɝɚ ɚɏɜɌəɔɣɑə ɒɔɎɚɞɑə Ɏɑɖ, ɖɌɖɚ ɤɞɚ ɝɑ ɡɜɌəɌɞɌ ɔ 

ɛɌɖɟɎɌɵɑɞɚ, ɖɚɔ ɘɚɒɌɞ ɐɌ ɏɑəɑɜɔɜɌɌɞ ɚɏɜɚɘəɔ ɖɚɗɔɣɔəɔ ɚɞɛɌɐ ɐɚɖɚɗɖɟ əɑ ɝɑ 

ɔɘɛɗɑɘɑəɞɔɜɌɌɞ ɝɚɚɐɎɑɞəɔ ɞɑɡəɔɖɔ ɓɌ ɎɜɌɷɌɵɑ əɌ ɜɑɝɟɜɝɔɞɑ. 

ȼɑɏɑəɑɜɔɜɌɳɞɑ ɛɜɔɜɚɐəɔ ɝɔɝɞɑɘɔ: ȶɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔɓɍɑɏəɟɎɌ ɟɛɚɞɜɑɍɌ əɌ əɑɚɍəɚɎɗɔɎɔ 

ɜɑɝɟɜɝɔ ɔ ɏɔ ɓɌɣɟɎɟɎɌ ɔɗɔ ɛɚɐɚɍɜɟɎɌ ɚɍəɚɎɗɔɎɔɞɑ ɔɓɎɚɜɔ, əɌ ɛɜɔɘɑɜ, ɝɚ ɎɜɌɷɌɵɑ əɌ Ɏɜɑɐəɔ 

ɡɜɌəɗɔɎɔ ɘɌɞɑɜɔɔ Ɏɚ ɛɚɣɎɌɞɌ ɓɌ ɐɌ ɝɑ ɛɚɐɐɜɒɔ ɜɑɏɑəɑɜɌɢɔɳɌɞɌ, ɔɗɔ ɝɚ ɖɚɜɔɝɞɑɵɑ əɌ 

ɚɍəɚɎɗɔɎɌ ɑəɑɜɏɔɳɌ əɌɝɛɜɚɞɔ ɛɚɞɛɔɜɌɵɑɞɚ əɌ ɠɚɝɔɗəɔɞɑ ɏɚɜɔɎɌ. Ȯɚ ɛɜɔɜɚɐɌɞɌ, əɑ ɛɚɝɞɚɔ 

ɖɚəɢɑɛɞ əɌ ɚɞɛɌɐ; ɝɑ ɑ ɢɔɖɗɔɣəɚ. Ƚɔɞɑ ɏɚɗɑɘɔ ɛɜɔɜɚɐəɔ ɢɔɖɗɟɝɔ - ɳɌɏɗɑɜɚɐ, ɖɔɝɗɚɜɚɐ, Ɍɓɚɞ, 

ɎɚɐɌ ɔɞə. - ɜɌɍɚɞɌɞ Ɏɚ ɓɌɞɎɚɜɑəɔ ɳɌɘɖɔ ɝɚ ɘɌɗɌ ɔɗɔ əɔɖɌɖɎɌ ɓɌɏɟɍɌ əɌ ɜɑɝɟɜɝɔ Ɏɚ ɞɑɖɚɞ əɌ 
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əɔɎəɔɚɞ ɢɔɖɗɟɝ. ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɏɔ ɔɘɔɞɔɜɌ ɚɎɔɑ ɛɜɔɜɚɐəɔ ɢɔɖɗɟɝɔ, 

ɝɚɓɐɌɎɌɳɷɔ ɑɖɚəɚɘɝɖɔ ɘɚɐɑɗ ɖɚɳ ɳɌ ɤɞɔɞɔ, ɛɚɐɐɜɒɟɎɌ ɔ ɌɖɞɔɎəɚ ɳɌ ɛɚɐɚɍɜɟɎɌ əɌɤɌɞɌ ɒɔɎɚɞəɌ 

ɝɜɑɐɔəɌ. 

 

ȽɗɔɖɌ 3. ȺɝəɚɎəɔɞɑ ɛɜɔəɢɔɛɔ əɌ ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ 

ȻȼȴȰȺȭȴȮȶȴ ȺȰ ȶȼȿȲȹȬȾȬ ȱȶȺȹȺȸȴȥȬ 

ȻȼȴȰȺȭȴȮȶȴ ȳȬ ȲȴȮȺȾȹȬ ȽȼȱȰȴȹȬ 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔɘɌ ɏɚɗɑɘ ɍɜɚɳ ɑɖɚɗɚɤɖɔ ɛɜɑɐəɚɝɞɔ, ɤɞɚ ɳɌ ɛɜɌɎɔ ɎɑɞɟɎɌɣɖɌ 

ɚɛɢɔɳɌ ɓɌ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɚɐɜɒɗɔɎɚɝɞɌ ɔ əɌɘɌɗɟɎɌɵɑ əɌ ɑɖɚɗɚɤɖɔɞɑ ɛɚɝɗɑɐɔɢɔ. Ƚɚ 

əɌɘɌɗɟɎɌɵɑ əɌ ɛɚɞɜɑɍɌɞɌ ɓɌ ɝɟɜɚɎɔəɔ ɔ ɔɓɍɑɏəɟɎɌɵɑ əɌ ɚɞɛɌɐ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ 

ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ ɓɌɣɟɎɌɌɞ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ. ȺɎɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ Ɏɚ 

ɓɌɣɟɎɟɎɌɵɑɞɚ əɌ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ ɔ ɑɖɚɝɔɝɞɑɘɔɞɑ, ɖɌɖɚ ɔ ɓɌ ɓɌɣɟɎɟɎɌɵɑɞɚ əɌ 

ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ ɓɌ ɔɐəɔɞɑ ɏɑəɑɜɌɢɔɔ. Ƚɛɚɜɑɐ ɔɝɞɜɌɒɟɎɌɵɑɞɚ ɝɛɜɚɎɑɐɑəɚ ɚɐ 

ȱɎɜɚɛɝɖɌɞɌ ɌɏɑəɢɔɳɌ ɓɌ ɒɔɎɚɞəɌ ɝɜɑɐɔəɌ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔɘɌ ɛɚɞɑəɢɔɳɌɗ ɐɌ ɳɌ 

əɌɘɌɗɔ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ əɌ ɚɝəɚɎəɔ ɝɟɜɚɎɔəɔ Ɏɚ ȱɎɜɚɛɌ ɐɚ 80% ɐɚ 2050 ɏɚɐɔəɌ Ɏɚ ɝɛɚɜɑɐɍɌ 

ɝɚ ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ. ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ 

əɌɘɌɗɌɞ ɑɘɔɝɔɔɞɑ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ ɛɜɑɖɟ ɓɌɣɟɎɟɎɌɵɑ əɌ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ, 

ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɜɑɝɟɜɝɔɞɑ, əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɔ ɔɝɖɚɜɔɝɞɟɎɌɵɑ əɌ 

ɚɍəɚɎɗɔɎɔɞɑ ɔɓɎɚɜɔ əɌ ɑəɑɜɏɔɳɌ. ȺɎɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ ɟɍɗɌɒɌɞ ɑɠɑɖɞɔɞɑ ɚɐ 

ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ. Ƚɛɚɜɑɐ ɀɚəɐɌɢɔɳɌɞɌ ȱɗɑə ȸɑɖɌɜɞɟɜ, ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɍɔ ɘɚɒɑɗɌ 
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ɐɌ ɏɔ əɌɘɌɗɔ ɏɗɚɍɌɗəɔɞɑ ɑɘɔɝɔɔ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ ɐɚ 45% ɐɚ 2050 ɏɚɐɔəɌ Ɏɚ ɝɛɚɜɑɐɍɌ 

ɝɚ ɘɚɐɑɗɚɞ əɌ ɗɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ [14].  

EȶȺȹȺȸȽȶȴ ȻȼȴȰȺȭȴȮȶȴ 

Ƚɚ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɔ ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɜɑɝɟɜɝɔɞɑ, ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɔɘ ɛɚɘɚɏəɑ əɌ ɍɔɓəɔɝɔɞɑ ɔ əɌ ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɐɌ ɓɌɤɞɑɐɌɞ ɛɌɜɔ. ȺɎɌ 

ɘɚɒɑ ɐɌ ɜɑɓɟɗɞɔɜɌ ɝɚ ɓɌɤɞɑɐɌ əɌ ɞɜɚɤɚɢɔ ɓɌ ɝɟɜɚɎɔəɔ, ɑəɑɜɏɔɳɌ ɔ ɞɜɌəɝɛɚɜɞ. Ƚɛɚɜɑɐ 

ɀɚəɐɌɢɔɳɌɞɌ ȱɗɑə ȸɑɖɌɜɞɟɜ (2015), ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɍɔ ɘɚɒɑɗɌ ɐɌ ɚɍɑɓɍɑɐɔ 4,5 

ɞɜɔɗɔɚəɔ ɐɚɗɌɜɔ ɑɖɚəɚɘɝɖɔ ɛɜɔɐɚɍɔɎɖɔ ɐɚ 2030 ɏɚɐɔəɌ ɝɚ əɌɘɌɗɟɎɌɵɑ əɌ ɞɜɚɤɚɢɔɞɑ ɔ 

ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɛɜɚɐɟɖɞɔɎəɚɝɞɌ [15]. 

ȴɝɞɚ ɞɌɖɌ, ɝɑ ɛɜɑɐɎɔɐɟɎɌ ɐɑɖɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɷɑ ɚɞɎɚɜɔ əɚɎɔ ɑɖɚəɚɘɝɖɔ ɘɚɒəɚɝɞɔ Ɏɚ 

ɝɑɖɞɚɜɔ ɖɌɖɚ ɜɑɢɔɖɗɔɜɌɵɑ, ɛɜɑɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɘɚɐɑɗɔ əɌ ɑɖɚəɚɘɔɳɌ əɌ ɝɛɚɐɑɗɟɎɌɵɑ. ȺɎɌ 

ɘɚɒɑ ɐɌ ɜɑɓɟɗɞɔɜɌ ɝɚ ɜɌɓɎɚɳ əɌ ɔəɚɎɌɢɔɔ ɔ ɎɜɌɍɚɞɟɎɌɵɑ, ɖɌɖɚ ɔ ɐɌ ɔɘ ɛɚɘɚɏəɑ əɌ ɠɔɜɘɔɞɑ 

ɐɌ ɝɞɔɏəɌɞ ɐɚ əɚɎɔ ɛɌɓɌɜɔ ɔ ɖɗɔɑəɞɔ. Ƚɚ ɛɜɑɘɔəɟɎɌɵɑ ɚɐ ɗɔəɑɌɜɑə ɛɜɔɝɞɌɛ ăɓɑɘɔ-əɌɛɜɌɎɔ-

ɠɜɗɔò ɖɚə ɖɜɟɒɑə ɘɚɐɑɗ, ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɏɑəɑɜɔɜɌ əɚɎɔ ɑɖɚəɚɘɝɖɔ 

ɘɚɒəɚɝɞɔ ɚɐ 4,5 ɞɜɔɗɔɚəɔ ɌɘɑɜɔɖɌəɝɖɔ ɐɚɗɌɜɔ ɐɚ 2030 ɏɚɐɔəɌ [16]. 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ ɓɏɚɗɑɘɔ ɑɖɚəɚɘɝɖɌɞɌ ɚɞɛɚɜəɚɝɞ ɛɜɑɖɟ 

əɌɘɌɗɟɎɌɵɑ əɌ ɓɌɎɔɝəɚɝɞɌ ɚɐ əɑɝɞɌɍɔɗəɔɞɑ ɛɌɓɌɜɔ əɌ ɝɞɚɖɔ ɔ ɛɜɑɖɟ ɛɜɚɘɚɎɔɜɌɵɑ əɌ 

ɗɚɖɌɗəɔ ɔɓɎɚɜɔ ɔ ɛɜɚɔɓɎɚɐɝɞɎɚ. ȺɎɌ ɘɚɒɑ ɐɌ ɔɘ ɛɚɘɚɏəɑ əɌ ɍɔɓəɔɝɔɞɑ ɐɌ ɟɛɜɌɎɟɎɌɌɞ ɝɚ 

ɜɔɓɔɢɔɞɑ ɔ əɑɝɔɏɟɜəɚɝɞɌ ɔ ɐɌ ɝɑ ɛɜɔɗɌɏɚɐɌɞ əɌ ɛɜɚɘɑəɗɔɎɔɞɑ ɑɖɚəɚɘɝɖɔ ɔ ɑɖɚɗɚɤɖɔ 

ɟɝɗɚɎɔ. ȹɌ ɛɜɔɘɑɜ, ɔɓɎɑɤɞɌɳɚɞ əɌ ɀɚəɐɌɢɔɳɌɞɌ ȱɗɑə ȸɑɖɌɜɞɟɜ (2012) ɛɚɖɌɒɌ ɐɑɖɌ ɖɜɟɒəɌɞɌ 

ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ əɌɘɌɗɔ ɜɔɓɔɖɚɞ ɚɐ ɛɜɑɖɔəɔ Ɏɚ ɝɔəɹɔɜɚɞ əɌ ɝəɌɍɐɟɎɌɵɑ 

ɔ əɑɝɞɌɍɔɗəɚɝɞɌ əɌ ɢɑəɔɞɑ, ɛɜɑɖɟ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɝɔəɹɔɜɔ əɌ ɝəɌɍɐɟɎɌɵɑ ɝɚ ɓɌɞɎɚɜɑə 

ɖɜɟɏ ɔ ɗɚɖɌɗəɔ ɔɓɎɚɜɔ [15]. 

ȭɔɓəɔɝɔɞɑ ɘɚɒɌɞ ɐɌ ɳɌ ɓɌɳɌɖəɌɞ ɝɎɚɳɌɞɌ ɜɑɛɟɞɌɢɔɳɌ əɌ ɍɜɑəɐɚɞ ɝɚ ɐɑɘɚəɝɞɜɔɜɌɵɑ əɌ 

əɔɎəɌɞɌ ɛɚɝɎɑɞɑəɚɝɞ əɌ ɚɐɜɒɗɔɎɚɝɞ ɔ əɌɘɌɗɟɎɌɵɑ əɌ əɔɎəɔɞɑ ɎɗɔɳɌəɔɳɌ Ɏɜɓ ɒɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ ɛɜɑɖɟ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȺɎɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ Ɏɚ ɛɜɔɎɗɑɖɟɎɌɵɑɞɚ ɖɗɔɑəɞɔ ɔ 

ɔəɎɑɝɞɔɞɚɜɔ, ɖɌɖɚ ɔ Ɏɚ ɜɌɓɎɚɳɚɞ əɌ ɐɚɗɏɚɜɚɣəɔ ɛɌɜɞəɑɜɝɞɎɌ ɝɚ ɓɌɝɑɏəɌɞɔɞɑ ɝɞɜɌəɔ. Ƚɛɚɜɑɐ 

ɔɝɞɜɌɒɟɎɌɵɑɞɚ əɌ Accenture (2014), 60% ɚɐ ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɝɑ ɛɚɐɏɚɞɎɑəɔ ɐɌ ɛɗɌɞɌɞ ɛɚɎɑɷɑ 

ɓɌ ɛɜɚɔɓɎɚɐɔ ɔ ɟɝɗɟɏɔ ɚɐ ɖɚɘɛɌəɔɔ ɛɚɝɎɑɞɑəɔ əɌ ɑɖɚɗɚɤɖɌ ɔ ɝɚɢɔɳɌɗəɌ ɚɐɜɒɗɔɎɚɝɞ [17]. 

ȽȺɂȴȥȬȷȹȴ ȻȼȴȰȺȭȴȮȶȴ 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔɘɌ ɛɚɞɑəɢɔɳɌɗ ɐɌ ɏɑəɑɜɔɜɌ əɚɎɔ ɘɚɒəɚɝɞɔ ɓɌ ɜɌɍɚɞɌ Ɏɚ ɝɑɖɞɚɜɔ 

ɖɌɖɚ ɤɞɚ ɝɑ ɜɑɢɔɖɗɔɜɌɵɑ, ɛɚɛɜɌɎɖɌ ɔ ɛɜɑɛɜɚɔɓɎɚɐɝɞɎɚ. ȺɎɌ ɘɚɒɑ ɐɌ ɏɔ ɚɞɎɚɜɔ ɎɜɌɞɔɞɑ ɓɌ 

ɗɟɮɑ ɝɚ ɜɌɓɗɔɣəɔ ɝɛɚɝɚɍəɚɝɞɔ ɔ əɔɎɚɌ əɌ ɚɍɜɌɓɚɎɌəɔɑ, ɖɌɖɚ ɔ ɐɌ ɛɚɘɚɏəɑ Ɏɚ ɝɚɓɐɌɎɌɵɑɞɚ 

əɌ ɛɚɔəɖɗɟɓɔɎəɔ ɔ ɚɐɜɒɗɔɎɔ ɑɖɚəɚɘɔɔ. Ƚɛɚɜɑɐ ɔɝɞɜɌɒɟɎɌɵɑɞɚ əɌ ȸɑɮɟəɌɜɚɐəɌɞɌ 

ɚɜɏɌəɔɓɌɢɔɳɌ əɌ ɞɜɟɐɚɞ (ȸȺȾ) (2018), ɛɜɑɘɔəɟɎɌɵɑɞɚ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ 

ɚɍɑɓɍɑɐɔ ɐɚ 18 ɘɔɗɔɚəɔ əɚɎɔ ɎɜɌɍɚɞɟɎɌɵɌ əɌ ɏɗɚɍɌɗəɚ əɔɎɚ ɐɚ 2030 ɏɚɐɔəɌ [18]. 



 

https://zerowaste -project.eu/     Page 32| 171 

 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɏɔ ɛɚɐɐɜɒɔ ɗɚɖɌɗəɔɞɑ ɔɓɎɚɜɔ ɔ ɛɜɚɔɓɎɚɐɝɞɎɚ, ɤɞɚ ɘɚɒɑ 

ɐɌ ɛɚəɟɐɔ ɑɖɚəɚɘɝɖɔ ɘɚɒəɚɝɞɔ ɓɌ ɗɚɖɌɗəɔɞɑ ɓɌɑɐəɔɢɔ. ȺɎɌ ɔɝɞɚ ɞɌɖɌ ɘɚɒɑ ɐɌ ɔɘ ɛɚɘɚɏəɑ 

əɌ ɗɚɖɌɗəɔɞɑ ɍɔɓəɔɝɔ, ɐɌ ɏɔ ɛɚɞɞɔɖəɑ ɗɚɖɌɗəɔɞɑ ɔəɎɑɝɞɔɢɔɔ ɔ ɐɌ ɳɌ ɛɚɐɚɍɜɔ ɚɞɛɚɜəɚɝɞɌ əɌ 

ɓɌɑɐəɔɢɌɞɌ. Ƚɛɚɜɑɐ ɛɜɚɢɑəɖɌɞɌ əɌ ɀɚəɐɌɢɔɳɌɞɌ ȱɗɑə ȸɑɖɌɜɞɟɜ (2018), ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ 

ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ Ɏɚ ɚɍəɚɎɌɞɌ əɌ ɜɟɜɌɗəɔɞɑ ɑɖɚəɚɘɔɔ ɛɜɑɖɟ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɟɛɚɞɜɑɍɌɞɌ əɌ 

ɚɍəɚɎɗɔɎɔ ɔɓɎɚɜɔ əɌ ɑəɑɜɏɔɳɌ, ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɜɏɌəɝɖɔ ɚɞɛɌɐ ɔ ɚɐɜɒɗɔɎɚ ɓɑɘɳɚɐɑɗɝɞɎɚ [19]. 

ȽɚɢɔɳɌɗəɌɞɌ ɑɐəɌɖɎɚɝɞ ɑ ɟɤɞɑ ɑɐəɚ ɝɚɢɔɳɌɗəɚ ɛɜɌɤɌɵɑ ɓɌ ɖɚɑ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɛɜɚɘɚɎɔɜɌ ɝɚɢɔɳɌɗəɌ 

ɑɐəɌɖɎɚɝɞ ɛɜɑɖɟ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɔ ɓɌɏɌɐɟɎɌɵɑɞɚ ɔ ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɛɜɔɝɞɌɛɚɞ ɐɚ 

ɜɑɝɟɜɝɔ. ȺɎɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ Ɏɚ ɜɑɤɌɎɌɵɑɞɚ əɌ ɝɚɢɔɳɌɗəɔɞɑ ɔ ɑɖɚɗɚɤɖɔɞɑ əɑɑɐəɌɖɎɚɝɞɔ, 

ɖɌɖɚ ɤɞɚ ɝɑ əɑɑɐəɌɖɚɎ ɛɜɔɝɞɌɛ ɐɚ ɣɔɝɞ Ɏɚɓɐɟɡ ɔ ɎɚɐɌ ɔ əɑɑɐəɌɖɎɌ ɜɌɝɛɜɑɐɑɗɍɌ əɌ 

ɑɖɚɗɚɤɖɔɞɑ ɤɞɑɞɔ. Ƚɛɚɜɑɐ ɛɜɚɢɑəɖɌɞɌ əɌ ȿȹȱȻ, əɌ ɛɜɔɘɑɜ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ 

ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ əɌɘɌɗɌɞ ɝɚɢɔɚ-ɑɖɚəɚɘɝɖɔɞɑ əɑɑɐəɌɖɎɚɝɞɔ Ɏɚ ɓɑɘɳɔɞɑ ɝɚ əɔɓɚɖ ɔ ɝɜɑɐɑə 

ɛɜɔɡɚɐ ɛɜɑɖɟ əɟɐɑɵɑ ɛɜɔɝɞɌɛ ɐɚ ɑɎɞɔəɔ ɔ ɚɐɜɒɗɔɎɔ ɛɜɚɔɓɎɚɐɔ ɔ ɟɝɗɟɏɔ [20]. 

Ƚɚ ɑɗɔɘɔəɔɜɌɵɑ əɌ ɓɌɏɌɐɟɎɌɵɑɞɚ ɔ ɚɞɛɌɐɚɞ ɔ ɛɚɞɞɔɖəɟɎɌɵɑ əɌ ɛɚɚɐɜɒɗɔɎɌ ɔ ɓɐɜɌɎɌ 

ɒɔɎɚɞəɌ ɝɜɑɐɔəɌ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɏɚ ɛɚɐɚɍɜɔ ɳɌɎəɚɞɚ ɓɐɜɌɎɳɑ ɔ 

ɍɗɌɏɚɝɚɝɞɚɳɍɌ. ȶɌɖɚ ɤɞɚ ɑ əɌɎɑɐɑəɚ Ɏɚ ɔɓɎɑɤɞɌɳɚɞ əɌ ȽɎɑɞɝɖɌɞɌ ɓɐɜɌɎɝɞɎɑəɌ ɚɜɏɌəɔɓɌɢɔɳɌ 

(ȽȳȺ) (2017), ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ ɘɔəɔɘɔɓɔɜɌɌɞ 

ɠɌɖɞɚɜɔɞɑ əɌ ɜɔɓɔɖ ɓɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɓɌ əɑɓɌɜɌɓəɔ ɍɚɗɑɝɞɔ ɖɌɖɚ ɤɞɚ ɝɑ 

ɖɌɜɐɔɚɎɌɝɖɟɗɌɜəɔ ɍɚɗɑɝɞɔ, ɜɑɝɛɔɜɌɞɚɜəɔ ɓɌɍɚɗɟɎɌɵɌ ɔ ɜɌɖ [21]. 

ȭȬȼȴȱȼȴ ȹȬ ȶȼȿȲȹȬ ȱȶȺȹȺȸȴȥȬ 

ȾɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɍɌɜɌ ɢɑɗɚɝəɌ ɛɜɚɘɑəɌ Ɏɚ əɌɣɔəɚɞ əɌ ɖɚɳ ɚɜɏɌəɔɓɌɢɔɔɞɑ 

ɏɑəɑɜɔɜɌɌɞ Ɏɜɑɐəɚɝɞ, ɤɞɚ ɑ əɌɣɔəɚɞ əɌ ɖɚɳ ɞɔɑ ɜɌɍɚɞɌɞ - ɚɐ ɛɜɚɔɓɎɚɐɝɞɎɚ ɐɚ ɛɚɞɜɚɤɟɎɌɣɖɌ, 

ɛɚɛɜɌɎɖɌ ɔ ɛɜɑɛɜɚɔɓɎɚɐɝɞɎɚ, ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɔ ɝɑɖɟəɐɌɜəɔ ɝɟɜɚɎɔəɔ ɖɚɔ ɝɑ ɎɜɌɷɌɌɞ 

əɌɓɌɐ Ɏɚ ɝɔɝɞɑɘɚɞ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, ɚɐɜɒɗɔɎɚɝɞɌ əɌ ɛɜɚɢɑɝɚɞ əɌ ɞɜɌəɓɔɢɔɳɌ ɍɌɜɌ əɑ 

ɝɌɘɚ əɚɎɔ ɛɜɚɔɓɎɚɐɔ, ɞɑɡəɚɗɚɏɔɳɌ ɔ ɛɜɚɢɑɝɔ, ɞɟɖɟ ɔ əɚɎɔ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ. ȻɚɜɌɐɔ ɝɗɚɒɑəɌɞɌ 

ɔ ɛɚɎɑɷɑɜɌɓɘɑɜəɌ ɝɞɜɟɖɞɟɜɌ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɛɚɝɞɚɔ ɓəɌɣɔɞɑɗɑə ɳɌɓ ɛɚɘɑɮɟ 

ɖɚəɢɑɛɞɚɞ ɔ əɑɏɚɎɌɞɌ ɛɜɌɖɞɔɣəɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ Ɏɚ ɔəɐɟɝɞɜɔɝɖɔɚɞ ɝɑɖɞɚɜ ɛɚɜɌɐɔ ɜɌɓɗɔɣəɔ 

ɍɌɜɔɑɜɔ, ɚɐ ɖɚɔ ɝɑɞɚ ɞɚɌ ɘɚɒɑ ɐɌ ɝɑ ɛɜɚɝɗɑɐɔ əɌ əɑɐɚɝɞɌɞɚɖ əɌ ɖɚəɓɔɝɞɑəɞəɔ ɔ ɛɜɑɢɔɓəɔ 

ɔəɠɚɜɘɌɢɔɔ ɓɌ ɜɑɝɟɜɝɔɞɑ, ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɛɜɚɢɑɝɔɞɑ. ȺɎɔɑ ɍɌɜɔɑɜɔ ɘɚɒɑ ɐɌ ɝɑ 

ɖɗɌɝɔɠɔɢɔɜɌɌɞ Ɏɚ ɝɑɐɟɘ ɖɌɞɑɏɚɜɔɔ ɖɌɖɚ ɎɗɌɐɔəɔ ɛɜɌɤɌɵɌ (, ɑɖɚəɚɘɝɖɔ ɛɜɌɤɌɵɌ, 

ɞɑɡəɚɗɚɤɖɔ ɛɜɌɤɌɵɌ, ɛɜɌɤɌɵɌ ɝɚ ɓəɌɑɵɑ ɔ Ɏɑɤɞɔəɔ, ɛɜɌɤɌɵɌ ɓɌ ɟɛɜɌɎɟɎɌɵɑ, ɛɜɌɤɌɵɌ 

ɚɐ ɜɌɘɖɌɞɌ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɛɌɓɌɜəɔ ɛɜɌɤɌɵɌ (ȾɌɍɑɗɌ 1)[22]. 

ȾɌɍɑɗɌ 1. ȯɗɌɎəɔ ɖɌɞɑɏɚɜɔɔ əɌ ɍɌɜɔɑɜɔ ɓɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ [22] 

ȭɌɜɔɑɜɑə ɖɗɌɝɞɑɜ Ȼɜɔɘɑɜɔ əɌ ɍɌɜɔɑɜɔ 

ȮɗɌɐɔəɔ ɛɜɌɤɌɵɌ ȹɑɑɠɔɖɌɝəɔ, əɑɐɚɎɚɗəɔ ɔɗɔ əɑɛɚɐɐɜɒɟɎɌɣɖɔ ɛɚɗɔɞɔɖɔ; əɑɐɚɝɞɌɞɚɖ 

əɌ ɔəɐɔɖɌɞɚɜɔ ɓɌ ɟɝɛɑɤəɚɝɞ; əɑɳɌɝəɌ ɎɔɓɔɳɌ 
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ȱɖɚəɚɘɝɖɔ ɛɜɌɤɌɵɌ ȽɗɌɍɔ ɝɞɔɘɟɗɌɢɔɔ, əɑɐɚɝɞɌɞɚɖ əɌ ɔəɞɑɜəɌɗɔɓɌɢɔɳɌ əɌ 

əɌɐɎɚɜɑɤəɔɞɑ ɞɜɚɤɚɢɔ; Ɏɔɝɚɖɔɞɑ ɛɚɣɑɞəɔ ɞɜɚɤɚɢɔ ɔ əɑɐɚɎɚɗəɔɞɑ 

ɖɜɌɞɖɚɜɚɣəɔ ɛɜɔɐɚɍɔɎɖɔ ɏɔ ɝɛɜɑɣɟɎɌɌɞ ɔəɎɑɝɞɔɢɔɔɞɑ; Ⱥɛɢɔɔɞɑ ɝɚ 

ɑɠɔɖɌɝəɔ ɜɑɝɟɜɝɔ ɘɚɒɑ ɐɌ ɍɔɐɌɞ ɛɚɝɖɌɛɔ 

Ⱦɑɡəɚɗɚɤɖɔ ɛɜɌɤɌɵɌ ȶɚɘɛɗɑɖɝəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɚɞ ɏɚ ɝɛɜɑɣɟɎɌ ɚɐɎɚɳɟɎɌɵɑɞɚ əɌ 

ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ ɏɚ ɚɞɑɒəɟɎɌ ɜɑɢɔɖɗɔɜɌɵɑɞɚ; ɛɜɑɐɔɓɎɔɢɔ ɓɌ 

ɝɗɑɐɑɵɑ əɌ ɖɎɌɗɔɞɑɞɚɞ əɌ ɛɜɚɔɓɎɚɐɚɞ Ɏɚ ɞɑɖɚɞ əɌ ɒɔɎɚɞəɔɚɞ ɢɔɖɗɟɝ 

ɔ ɚɐɜɒɟɎɌɵɑ əɌ ɖɎɌɗɔɞɑɞɚɞ əɌ ɛɜɚɔɓɎɚɐɚɞ ɝɚ ɚɍəɚɎɑəɔ ɔɗɔ 

ɛɚɎɞɚɜəɚ ɛɜɚɔɓɎɑɐɑəɔ ɘɌɞɑɜɔɳɌɗɔ; əɑɐɚɝɞɌɞɚɖ əɌ ɞɚɣəɔ 

ɔəɠɚɜɘɌɢɔɔ ɓɌ ɝɗɑɐɑɵɑ əɌ ɝɚɝɞɌɎɚɞ əɌ ɘɌɞɑɜɔɳɌɗɚɞ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ ɓɌ ɐɌ ɝɑ ɚɎɚɓɘɚɒɔ ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɛɚɎɞɚɜəɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚ 

ȻɜɌɤɌɵɌ ɛɚɎɜɓɌəɔ ɝɚ 

ɓəɌɑɵɌ ɔ Ɏɑɤɞɔəɔ 

ȹɑɐɚɝɞɌɞɚɖ əɌ ɔəɠɚɜɘɌɢɔɔ ɚɐ ɳɌɎɑə ɖɌɜɌɖɞɑɜ ɔ ɝɎɑɝɞ ɓɌ 

ɛɚɐɐɜɤɖɌ əɌ ɟɣɑɝɞɎɚɞɚ Ɏɚ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ / ɜɑɢɔɖɗɔɜɌɵɑ / 

ɛɚɎɞɚɜəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ; əɑɐɚɝɞɌɞɚɖ əɌ ɛɚɞɜɑɍəɔ Ɏɑɤɞɔəɔ Ɏɚ 

ɜɌɍɚɞəɌɞɌ ɝɔɗɌ; ɝɎɑɝəɚɝɞɌ əɌ ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɓɌ ɚɍəɚɎɑəɔɞɑ ɔɗɔ 

ɛɚɎɞɚɜəɚ ɛɜɚɔɓɎɑɐɑəɔɞɑ ɛɜɚɔɓɎɚɐɔ ð ɛɑɜɢɑɛɢɔɳɌ ɐɑɖɌ ɖɎɌɗɔɞɑɞɚɞ ɑ 

ɛɚɘɌɗ 

ȻɜɌɤɌɵɌ ɛɚɎɜɓɌəɔ ɝɚ 

ɟɛɜɌɎɟɎɌɵɑ 

ȹɑɐɚɝɞɌɞɚɖ əɌ ɔəɞɑɜɑɝ ɔɗɔ ɗɔɐɑɜɝɞɎɚ ɓɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ Ɏɚ 

ɠɔɜɘɔɞɑ əɌ əɔɎɚ əɌ ɟɛɜɌɎɟɎɌɵɑ; ɛɚɎɔɝɚɖ ɛɜɔɚɜɔɞɑɞ ɐɌɐɑə əɌ 

ɐɜɟɏɔ ɛɜɌɤɌɵɌ Ɏɚ ɝɔəɹɔɜɚɞ əɌ ɝəɌɍɐɟɎɌɵɑ; ɚɜɏɌəɔɓɌɢɔɝɖɔɞɑ 

ɝɞɜɟɖɞɟɜɔ Ɏɚ ɠɔɜɘɔɞɑ ɏɚ ɝɛɜɑɣɟɎɌɌɞ ɝɛɜɚɎɑɐɟɎɌɵɑɞɚ əɌ 

ɛɜɌɖɞɔɖɔɞɑ əɌ CE 

ȻɜɌɤɌɵɌ ɚɐ ɜɌɘɖɌɞɌ əɌ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ 

ȹɑɐɚɝɞɌɞɚɖ əɌ ɟɝɛɑɤəɔ ɍɔɓəɔɝ ɘɚɐɑɗɔ; ɖɚɘɛɗɑɖɝəɚɝɞɌ əɌ 

ɞɜɌəɝəɌɢɔɚəɌɗəɔɞɑ ɝɔəɹɔɜɔ əɌ ɝəɌɍɐɟɎɌɵɑ, Ɏɖɗɟɣɔɞɑɗəɚ ɔ ɓɌ 

ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ; ɞɑəɐɑəɢɔɳɌ ɐɌ ɝɑ ɠɚɖɟɝɔɜɌ əɌ 

ɜɑɢɔɖɗɔɜɌɵɑ ɖɚɏɌ ɐɜɟɏɔɞɑ ɛɜɌɖɞɔɖɔ əɌ CE ɍɔ ɘɚɒɑɗɑ ɐɌ ɍɔɐɌɞ 

ɛɚɖɚɜɔɝəɔ 

ȻɜɌɤɌɵɌ ɝɚ ɛɌɓɌɜɚɞ ȻɜɑɐɔɓɎɔɢɔ ɓɌ ɠɟəɖɢɔɚəɔɜɌɵɑ əɌ ɝɔɝɞɑɘɔ ɓɌ ɎɜɌɷɌɵɑ ɝɚ ɛɚɎɑɷɑ 

Ɏɖɗɟɣɑəɔ ɖɚɘɛɌəɔɔ ɔ ɛɜɌɎəɔ ɛɜɚɍɗɑɘɔ ɓɌ ɐɌɎɌɞɑɗɔɞɑ əɌ ɟɝɗɟɏɔ ɖɚɔ 

ɏɚ ɓɌɐɜɒɟɎɌɌɞ ɛɜɚɐɌɐɑəɔɚɞ ɛɜɚɔɓɎɚɐ; əɑɐɚɝɞɌɞɚɖ əɌ ɝɞɌəɐɌɜɐɔ ɔ 

ɛɜɚɘɑəɗɔɎ ɖɎɌɗɔɞɑɞ əɌ ɚɍəɚɎɑəɔɞɑ ɛɜɚɔɓɎɚɐɔ; əɑɐɚɝɞɌɞɚɖ əɌ 

ɛɜɔɠɌɷɌɵɑ ɚɐ ɝɞɜɌəɌ əɌ ɛɚɞɜɚɤɟɎɌɣɔɞɑ əɌ ăɟɝɗɟɏɔò əɌɘɑɝɞɚ 

ɘɚɐɑɗɔ əɌ ɝɚɛɝɞɎɑəɚɝɞ; ɛɚɎɞɚɜəɚɞɚ ɛɜɚɔɓɎɚɐɝɞɎɚ ɍɌɜɌ ɔɝɖɟɝɞɎɚ ɔ 

ɓəɌɑɵɑ 

ȶɟɗɞɟɜəɔ ɔ ɝɚɢɔɳɌɗəɔ 

ɛɜɌɤɌɵɌ 

ȹɑɐɚɝɞɌɞɚɖ əɌ ɐɚɍɜɔ ɚɐəɚɝɔ Ɏɚ ɝɔəɹɔɜɚɞ əɌ ɝəɌɍɐɟɎɌɵɑ; 

ɗɔəɑɌɜəɔ ɞɑɡəɚɗɚɏɔɔ ɔ ɛɜɌɖɞɔɖɔ ɐɗɌɍɚɖɚ Ɏɖɚɜɑəɑɞɔ; əɑɏɌɞɔɎəɔ 

ɛɑɜɢɑɛɢɔɔ əɌ ɖɗɔɑəɞɔɞɑ ɓɌ ɛɚɎɞɚɜəɚ ɛɜɚɔɓɎɑɐɑəɔ ɛɜɚɔɓɎɚɐɔ; 

ăɎɚɓɍɟɐɌò əɌ əɚɎɚɝɞ 

 

Ƚɛɚɜɑɐ ɗɔɞɑɜɌɞɟɜɌɞɌ, əɌɳɏɚɗɑɘɔɞɑ ɛɜɑɐɔɓɎɔɢɔ ɓɌ ɝɛɜɚɎɑɐɟɎɌɵɑɞɚ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ ɝɑ ɞɑɡəɔɣɖɔɞɑ ɔ ɑɖɚəɚɘɝɖɔɞɑ ɍɌɜɔɑɜɔ. ȽɑɛɌɖ, ɔɝɞɜɌɒɟɎɌɵɌɞɌ ɛɚɖɌɒɌɌ ɐɑɖɌ 

ɖɟɗɞɟɜəɔɞɑ ɍɌɜɔɑɜɔ ɝɑ əɌɳɓəɌɣɌɳəɌɞɌ ɛɜɑɣɖɌ ɓɌ ɞɜɌəɓɔɢɔɳɌ əɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ (ȽɗɔɖɌ 

4). ȻɜɚɘɑəɌɞɌ əɌ ɔɓɍɚɜɚɞ əɌ ɛɚɞɜɚɤɟɎɌɣɔɞɑ Ɏɚ ɖɚəɞɑɖɝɞ əɌ ɘɚɐɌɞɌ ɘɚɒɑ ɐɌ ɏɚ ɓɌɏɜɚɓɔ 

ɠɚɖɟɝɚɞ əɌ ɖɚɘɛɌəɔɔɞɑ əɌ ɛɚɐɚɗɏɚɞɜɌɳəɔ ɛɜɚɔɓɎɚɐɔ, ɤɞɚ ɑ ɑɐəɌ ɚɐ ɚɝəɚɎəɔɞɑ ɖɚɘɛɚəɑəɞɔ 

əɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, əɑɐɚɝɞɌɞɚɖɚɞ əɌ ɔəɞɑɜɑɝ ɔ ɝɎɑɝɞ əɌ 

ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɔɘ ɚɞɑɒəɟɎɌ əɌ ɍɔɓəɔɝɔɞɑ ɐɌ ɳɌ ɔəɞɑɜəɌɗɔɓɔɜɌɌɞ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. 

Ⱥɐ ɐɜɟɏɌ ɝɞɜɌəɌ, ăɖɚɗɑɍɗɔɎɌɞɌ ɖɚɘɛɌəɔɝɖɌ ɖɟɗɞɟɜɌò, ɖɚɳɌ ɝɑ ɝɘɑɞɌ ɓɌ ɟɤɞɑ ɑɐəɌ 
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ɝɚɢɔɳɌɗəɌ/ɖɟɗɞɟɜəɌ ɍɌɜɔɑɜɌ, ɝɑ ɏɗɑɐɌ ɖɌɖɚ əɑɟɝɛɑɡ əɌ ɖɚɘɛɌəɔɳɌɞɌ ɢɑɗɚɝəɚ ɐɌ ɳɌ ɟɝɎɚɔ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔ əɌɘɑɝɞɚ ɞɚɌ, ɳɌ ɝɘɑɞɌ ɓɌ ɖɚɜɛɚɜɌɞɔɎəɌ ɚɛɤɞɑɝɞɎɑəɌ ɚɐɏɚɎɚɜəɚɝɞ 

ɔɗɔ ɛɜɔɝɞɌɛ ɓɌ ɣɟɎɝɞɎɔɞɑɗəɚɝɞ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. Ⱥɣɔɏɗɑɐəɚ ɑ ɐɑɖɌ ɛɚɏɚɗɑɘɔɚɞ ɐɑɗ ɚɐ 

ɚɜɏɌəɔɓɌɢɔɔɞɑ ɝ¯ ɟɤɞɑ əɑ ɳɌ ɔəɞɑɏɜɔɜɌɗɑ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ Ɏɚ əɔɎəɌɞɌ ɎɔɓɔɳɌ, 

ɘɔɝɔɳɌ, ɢɑɗɔ ɔ ɔəɐɔɖɌɞɚɜɔ ɓɌ ɛɑɜɠɚɜɘɌəɝɔ. ȶɚɘɛɌəɔɔɞɑ ɖɚɔ əɌɎɔɝɞɔəɌ ɍɔ ɘɚɒɑɗɑ ɐɌ ɳɌ 

əɌɐɘɔəɌɞ ɖɚɘɛɌəɔɝɖɌɞɌ ɖɟɗɞɟɜɌ ɝɑ ɝɚɚɣɟɎɌɌɞ ɝɚ ɐɚɛɚɗəɔɞɑɗəɔɚɞ ɛɜɑɐɔɓɎɔɖ ɐɌ ɜɌɍɚɞɌɞ Ɏɚ 

ɗɔəɑɌɜɑə ɝɔɝɞɑɘ. ȽɌɘɚ Ɍɖɚ ɢɑɗɔɚɞ ɝɔəɹɔɜ əɌ ɝəɌɍɐɟɎɌɵɑ əɌ ɖɚɘɛɌəɔɳɌɞɌ ɑ ɖɜɟɒɑə, ɞɌɌ 

ɘɚɒɑ ɐɌ ɔɝɛɚɜɌɣɌ ɖɜɟɒɑə ɛɜɚɔɓɎɚɐ. ȸɑɮɟɞɚɌ, ɛɚɜɌɐɔ ɖɚəɓɑɜɎɌɞɔɎəɔɚɞ ɖɌɜɌɖɞɑɜ əɌ 

ɝɔəɹɔɜɚɞ əɌ ɝəɌɍɐɟɎɌɵɑ, ɐɟɜɔ ɔ Ɍɖɚ ɖɚɘɛɌəɔɳɌɞɌ ɳɌ ɛɜɑɓɑɘɑ ɝɞɜɌɞɑɏɔɳɌɞɌ ɓɌ ɢɔɜɖɟɗɌɜəɌ 

ɑɖɚəɚɘɔɳɌ, ɞɌɌ əɑɘɌ ɐɌ ɘɚɒɑ ɐɌ ɳɌ ɝɛɜɚɎɑɐɑ Ɏɚ ɛɜɌɖɝɌ. ȶɚɏɌ ɷɑ ɝɑ ɓɑɘɌɞ ɛɜɑɐɎɔɐ 

ɑɖɚəɚɘɝɖɔɞɑ/ɠɔəɌəɝɔɝɖɔɞɑ ɚɏɜɌəɔɣɟɎɌɵɌ, əɔɝɖɔɞɑ ɢɑəɔ əɌ ɐɑɎɝɞɎɑəɔɞɑ ɝɟɜɚɎɔəɔ ɝɑ ɑɐəɌ 

ɚɐ əɌɳɎɌɒəɔɞɑ ɍɌɜɔɑɜɔ ɓɌ ɖɚɘɛɌəɔɔɞɑ ɖɚɔ ɏɚ ɝɛɜɚɎɑɐɟɎɌɌɞ CE. ȾɚɌ ɑ ɓɌɞɚɌ ɤɞɚ 

ɜɑɢɔɖɗɔɜɌɵɑɞɚ əɌ ɘəɚɏɟ ɘɌɞɑɜɔɳɌɗɔ əɑ ɑ ɑɖɚəɚɘɔɣəɚ Ɏɚ ɚɐəɚɝ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ əɑɣɔɝɞ 

ɘɌɞɑɜɔɳɌɗ. ȻɚəɌɞɌɘɟ, Ɏɔɝɚɖɔɞɑ ɛɜɎɔɣəɔ ɔəɎɑɝɞɔɢɔɝɖɔ ɞɜɚɤɚɢɔ, ɚɝɚɍɑəɚ ɔəɎɑɝɞɔɢɔɔɞɑ Ɏɚ 

ɟɣɑɵɑ ɔ ɔəɚɎɌɢɔɔ, ɝɑ ɔɐɑəɞɔɠɔɖɟɎɌəɔ ɖɌɖɚ ɛɜɑɣɖɌ ɓɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə CE. ȺɎɌ ɟɖɌɒɟɎɌ ɐɑɖɌ 

ɚɍɑɓɍɑɐɟɎɌɵɑɞɚ ɝɚɚɐɎɑɞəɌ ɠɔəɌəɝɔɝɖɌ ɛɚɐɐɜɤɖɌ ɓɌ ɛɜɑɞɛɜɔɳɌɞɔɳɌɞɌ ɖɚɔ ɝɑ ɚɍɔɐɟɎɌɌɞ ɐɌ 

ɛɜɑɘɔəɌɞ ɖɚə CE ɑ ɚɐ ɖɗɟɣəɚ ɓəɌɣɑɵɑ. ȶɜɟɒəɔɞɑ ɑɖɚəɚɘɔɣəɔ ɍɌɜɔɑɜɔ ɚɍɔɣəɚ ɝɑ ɘɑɮɟɝɑɍəɚ 

ɛɚɎɜɓɌəɔ, ɤɞɚ ɘɚɒɑ ɐɌ ɛɜɑɐɔɓɎɔɖɌ ɎɑɜɔɒəɌ ɜɑɌɖɢɔɳɌ ɤɞɚ ɐɚɎɑɐɟɎɌ ɐɚ ɚɞɖɌɒɟɎɌɵɑ əɌ Ƚȱ, 

ɛɜɔ ɤɞɚ ɑɖɚəɚɘɔɳɌɞɌ ɛɚɞɚɌ ɛɜɚɐɚɗɒɟɎɌ ɖɌɖɚ ɔ ɚɍɔɣəɚ[23] .  

 

ȽɗɔɖɌ 4. ȾɚɛɗɔəɝɖɌ ɖɌɜɞɌ əɌ ɍɌɜɔɑɜɔ ɝɚ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ [23]  

ȰȮȴȲȬɃȴ ȹȬ ȶȼȿȲȹȬȾȬ ȱȶȺȹȺȸȴȥȬ 
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ȹɌɢɔɔɞɑ Ɏɚ ɝɎɑɞɚɞ ɝɑ ɛɚɐ ɛɜɔɞɔɝɚɖ ɐɌ əɌɛɜɌɎɌɞ ɞɜɌəɓɔɢɔɳɌ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɚɐ ɏɚɗɑɘ 

ɍɜɚɳ ɐɎɔɒɑɣɖɔ ɝɔɗɔ. ȹɌɳɓəɌɣɌɳəɔɞɑ ɚɐ ɚɎɔɑ ɠɌɖɞɚɜɔ ɝɑ ɑɖɚɗɚɤɖɔɞɑ ɛɜɚɍɗɑɘɔ ɖɌɖɚ 

ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ, ɔɝɢɜɛɟɎɌɵɑɞɚ əɌ ɜɑɝɟɜɝɔɞɑ ɔ ɝɚɓɐɌɎɌɵɑɞɚ ɚɞɛɌɐ. ȳɑɘɳɔɞɑ ɤɔɜɟɘ 

ɝɎɑɞɚɞ ɝɑ ɝɚɏɗɌɝɔɳɌ ɐɌ ɏɔ ɔɝɛɚɗəɌɞ ɢɑɗɔɞɑ ɓɌ ɟɍɗɌɒɟɎɌɵɑ əɌ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ. ȱɐəɌ ɚɐ 

ɢɑɗɔɞɑ ɑ ɐɌ ɝɑ ɓɌɐɜɒɔ ɏɗɚɍɌɗəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ ɛɚɐ 1,5 Co ɛɚɐ ɛɜɑɐɔəɐɟɝɞɜɔɝɖɔɞɑ əɔɎɚɌ ɝɚ 

əɌɘɌɗɟɎɌɵɑ əɌ ɑɘɔɝɔɔɞɑ əɌ ɳɌɏɗɑɜɚɐ ɓɌ 45% ɐɚ 2030 ɏɚɐɔəɌ ɔ ɛɚɝɞɔɏəɟɎɌɵɑ ɳɌɏɗɑɜɚɐəɌ 

əɑɟɞɜɌɗəɚɝɞ ɐɚ 2050 ɏɚɐɔəɌ, ɖɌɖɚ ɤɞɚ ɑ əɌɎɑɐɑəɚ Ɏɚ ȻɌɜɔɝɖɔɚɞ ɐɚɏɚɎɚɜ, ɖɚɳ ɍɑɤɑ ɟɝɎɚɑə ɚɐ 

196 ɝɞɜɌəɔ əɌ 21-Ɏɔɚɞ ɝɌɘɔɞ. əɌ ɝɞɜɌəɖɔɞɑ. ȳɑɘɳɔɞɑ ɞɜɑɍɌ ɐɌ ɝɛɜɚɎɑɐɌɞ ɑɖɚəɚɘɝɖɔ ɔ 

ɝɚɢɔɳɌɗəɔ ɜɑɠɚɜɘɔ ɓɌ ɐɌ ɏɔ ɛɚɝɞɔɏəɌɞ ɝɎɚɔɞɑ ɢɑɗɔ ɓɌ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ. 

ȹɑɐɚɝɞɔɏɚɞ əɌ ɜɑɝɟɜɝɔ ɑ ɟɤɞɑ ɑɐəɌ ɐɎɔɒɑɣɖɌ ɝɔɗɌ ɓɌɐ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȶɌɖɚ ɤɞɚ 

ɝɑ ɤɔɜɔ ɝɎɑɞɝɖɌɞɌ ɛɚɛɟɗɌɢɔɳɌ ɔ ɜɌɝɞɑ ɛɚɍɌɜɟɎɌɣɖɌɞɌ ɓɌ ɜɑɝɟɜɝɔ, ɝɞɌəɟɎɌ ɝ¯ ɛɚɛɚɞɜɑɍəɚ 

ɐɌ ɝɑ əɌɳɐɌɞ əɌɣɔəɔ ɓɌ ɛɚɑɠɔɖɌɝəɚ ɖɚɜɔɝɞɑɵɑ əɌ ɜɑɝɟɜɝɔɞɑ ɔ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ. 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ əɌɘɌɗɔ ɛɚɍɌɜɟɎɌɣɖɌɞɌ ɓɌ əɚɎɔ ɜɑɝɟɜɝɔ ɔ 

ɐɌ ɝɑ ɛɚɐɚɍɜɔ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɜɑɝɟɜɝɔɞɑ ɛɜɑɖɟ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɖɜɟɒəɔ ɚɐəɑɝɟɎɌɵɌ ɖɌɖɚ 

ɤɞɚ ɝɑ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ ɜɑɢɔɖɗɔɜɌɵɑ ɛɜɑɐɘɑɞɔ [16]. 

ȻɚɞɑəɢɔɳɌɗɚɞ ɓɌ ɑɖɚəɚɘɝɖɔ ɛɜɔɐɚɍɔɎɖɔ, ɖɌɖɚ ɤɞɚ ɝɑ ɝɚɓɐɌɎɌɵɑ ɎɜɌɍɚɞɟɎɌɵɌ, ɓɌɤɞɑɐɌ əɌ 

ɞɜɚɤɚɢɔ ɔ əɚɎɔ ɍɔɓəɔɝ ɘɚɐɑɗɔ, ɑ ɟɤɞɑ ɑɐɑə ɐɎɔɏɌɞɑɗ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. 

ȷɔəɑɌɜəɔɞɑ ɛɌɜɌɐɔɏɘɔ ɓɌ ɑɖɝɞɜɌɖɢɔɳɌ, ɛɜɚɔɓɎɚɐɝɞɎɚ, ɛɚɞɜɚɤɟɎɌɣɖɌ ɔ ɝɚɓɐɌɎɌɵɑ ɚɞɛɌɐ ɝɑ 

ɔəɡɑɜɑəɞəɚ əɑɖɚɘɛɌɞɔɍɔɗəɔ ɝɚ ɐɚɗɏɚɜɚɣəɔɚɞ ɜɌɓɎɚɳ. ȭɔɓəɔɝɔɞɑ ɘɚɒɌɞ ɐɌ ɓɌɤɞɑɐɌɞ ɞɜɚɤɚɢɔ, 

ɐɌ ɏɑəɑɜɔɜɌɌɞ əɚɎɔ ɔɓɎɚɜɔ əɌ ɛɜɔɡɚɐɔ ɔ ɐɌ ɳɌ ɓɌɳɌɖəɌɞ ɝɎɚɳɌɞɌ ɖɚəɖɟɜɑəɞəɚɝɞ ɝɚ 

ɝɛɜɚɎɑɐɟɎɌɵɑ əɌ ɖɜɟɒəɔ ɛɜɚɢɑɝɔ. ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔɘɌ ɛɚɞɑəɢɔɳɌɗ ɐɌ ɏɑəɑɜɔɜɌ 

əɚɎɔ ɘɚɒəɚɝɞɔ Ɏɚ ɚɍɗɌɝɞɔ ɖɌɖɚ ɤɞɚ ɝɑ ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɛɜɑɛɜɚɔɓɎɚɐɝɞɎɚ. [24]. 

Ȼɚɗɔɞɔɖɔɞɑ ɔ ɜɑɏɟɗɌɞɔɎɔɞɑ ɘɚɒɌɞ ɐɌ ɛɚɝɗɟɒɌɞ ɔ ɖɌɖɚ ɐɎɔɏɌɞɑɗ ɓɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. 

ȮɗɌɐɔɞɑ ɘɚɒɌɞ ɐɌ ɳɌ ɛɚɐɐɜɒɌɞ ɟɛɚɞɜɑɍɌɞɌ əɌ ɖɜɟɒəɔ ɛɜɌɖɞɔɖɔ ɛɜɑɖɟ ɛɚɗɔɞɔɖɔ ɖɌɖɚ ɤɞɚ ɝɑ 

ɢɑɗɔɞɑ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ, ɝɞɔɘɟɗɌɢɔɔɞɑ ɓɌ ɑɠɔɖɌɝəɚɝɞ əɌ ɜɑɝɟɜɝɔɞɑ ɔ ɐɔɓɌɳəɚɞ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɓɌɖɚəɔɞɑ ɓɌ ɚɞɝɞɜɌəɟɎɌɵɑ əɌ ɚɞɛɌɐ [25]. ȻɚəɌɞɌɘɟ, ɏɗɚɍɌɗəɚɞɚ ɔɗɔ 

ɖɚəɞɔəɑəɞɌɗəɚɞɚ ɓɌɖɚəɚɐɌɎɝɞɎɚ ɖɌɖɚ ɤɞɚ ɝɑ ɂɑɗɔɞɑ ɓɌ ɚɐɜɒɗɔɎ ɜɌɓɎɚɳ əɌ Ⱥȹ ɔ ȳɑɗɑəɔɚɞ 

ɐɚɏɚɎɚɜ əɌ ȱɎɜɚɛɝɖɌɞɌ ɟəɔɳɌ ɍɌɜɌɌɞ ɟɝɎɚɳɟɎɌɵɑ əɌ ɛɚɚɐɜɒɗɔɎɔ ɑɖɚəɚɘɝɖɔ ɔ ɝɚɢɔɳɌɗəɔ 

ɝɔɝɞɑɘɔ. 

ȴȹȰȴȶȬȾȺȼȴ ȳȬ ȶȼȿȲȹȬ ȱȶȺȹȺȸȴȥȬ 

ȶɚəɢɑɛɞɚɞ əɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ, ɖɚɳ ɑɎɚɗɟɔɜɌɤɑ ɖɌɖɚ ɛɚɗɔɞɔɖɌ əɌɝɚɣɑəɌ ɖɚə 

ɚɐɜɒɟɎɌɵɑ əɌ ɑɖɚəɚɘɔɳɌɞɌ ɐɚɐɑɖɌ ɏɔ ɚɏɜɌəɔɣɟɎɌ ɎɗɔɳɌəɔɳɌɞɌ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ, ɝɑ 

ɝɘɑɞɌ ɖɌɖɚ ɣɌɐɚɜ ɠɜɌɓɌ ɤɞɚ ɚɛɠɌɷɌ əɌɘɌɗɟɎɌɵɑ əɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɔ 

ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɚɞɛɌɐ [26]. ȼɌɓɗɔɣəɔ ɓɑɘɳɔ, ɖɌɖɚ ȶɔəɌ, ȯɑɜɘɌəɔɳɌ ɔ ȥɌɛɚəɔɳɌ, ɝɑ ɚɍɔɐɟɎɌɌɞ 

ɐɌ ɳɌ ɛɜɑɞɚɣɌɞ ɚɎɌɌ ɛɚɗɔɞɔɣɖɌ ɝɞɜɌɞɑɏɔɳɌ Ɏɚ ɖɚəɖɜɑɞəɔ ɛɜɚɏɜɌɘɔ [27]. ȸɚɜɌ ɐɌ ɝɑ 

ɔɐɑəɞɔɠɔɖɟɎɌɌɞ ɞɜɔ ɖɚɘɛɚəɑəɞɔ Ɏɚ ɛɜɚɢɑɝɚɞ əɌ ɛɜɑɞɎɚɜɌɵɑ əɌ ɖɚəɢɑɛɞɚɞ əɌ ɢɔɜɖɟɗɌɜəɌ 

ɑɖɚəɚɘɔɳɌ (CE) ɚɐ ɛɚɗɔɞɔɖɌ Ɏɚ ɛɜɌɖɞɔɖɌ: Ɍ) ɖɚɳ ɑ ăɛɚɝɌɖɟɎɌəɔɚɞò ɔɝɡɚɐ (ɞ.ɑ. ɛɜɔɘɌɜəɔ 
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ɐɔɘɑəɓɔɔ ɔ ɛɚɝɌɖɟɎɌəɔ ɢɑɗɔ), ɍ) ɖɌɖɚ ɘɚɒɑɘɑ ɐɌ ɝɑ ɘɑɤɌɘɑ Ɏɚ ɛɚɝɞɚɑɣɖɔɞɑ ɝɔɝɞɑɘɔ ɓɌ ɐɌ 

ɐɌ ɛɚɞɞɔɖəɑɘɑ ɛɜɚɘɑəɔ (ɝɞɜɌɞɑɏɔɔ ɔ ɛɚɗɔɞɔɖɔ) ɔ, Ɏ) ȶɌɖɚ ɘɚɒɑɘɑ ɐɌ ɏɚ ɝɗɑɐɔɘɑ ɔ ɝɗɑɐɔɘɑ 

əɌɛɜɑɐɚɖɚɞ ɖɚə ɞɚɌ ɓɌ ɐɌ ɳɌ ɚɢɑəɔɘɑ ɑɠɑɖɞɔɎəɚɝɞɌ əɌ ɞɑɖɚɎəɔɞɑ ɘɑɞɚɐɔ ɔ, ɐɚɖɚɗɖɟ ɑ 

ɛɚɞɜɑɍəɚ, ɐɌ ɔɘɛɗɑɘɑəɞɔɜɌɘɑ ɖɚɜɑɖɞɔɎəɔ ɔɗɔ ɛɜɑɎɑəɞɔɎəɔ ɘɑɜɖɔ?[22] CE ɔəɐɔɖɌɞɚɜɔ, ɚɐ 

ɐɜɟɏɌ ɝɞɜɌəɌ? ɜɌɖɌ, ɝɑ ɟɤɞɑ ɝɑ Ɏɚ ɜɌəɔɞɑ ɠɌɓɔ əɌ ɜɌɓɎɚɳ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, ɔɞəɚ ɝɑ 

ɛɚɞɜɑɍəɔ ɑɠɑɖɞɔɎəɔ ɔ ɝɛɑɢɔɠɔɣəɔ ɛɜɚɢɑɐɟɜɔ ɔ ɔəɐɔɖɌɞɚɜɔ ɓɌ ɑɎɌɗɟɌɢɔɳɌ əɌ 

ɛɑɜɠɚɜɘɌəɝɔɞɑ əɌ ɜɌɍɚɞɑɵɑɞɚ əɌ ɜɌɓɗɔɣəɔ ɝɖɌɗɔ əɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ. 

ȶɚɏɌ ɝɑ ɑɎɌɗɟɔɜɌɌɞ ɝɞɟɐɔɔɞɑ ɝɛɜɚɎɑɐɑəɔ əɔɓ ɝɎɑɞɚɞ ɓɌ ɚɞɖɜɔɎɌɵɑ əɌ ɛɚɖɌɓɌɞɑɗɔɞɑ ɓɌ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɚɣɔɏɗɑɐəɚ ɑ ɐɑɖɌ ɛɚɝɞɚɔ ɍɗɔɝɖɌ ɎɜɝɖɌ ɛɚɘɑɮɟ ɔəɐɔɖɌɞɚɜɔɞɑ ɔ 

ɝɖɌɗɔɞɑ ɓɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȬɖɞɔɎəɚɝɞɔɞɑ əɌ CE ɝɑ ɛɚɎɜɓɌəɔ əɌ 

ɑɐəɚ ɚɐ ɞɜɔɞɑ əɔɎɚɌ [28]: ɘɌɖɜɚ əɔɎɚ, ɖɚɑ ɝɑ ɠɚɖɟɝɔɜɌ əɌ ɜɑɏɔɚəɔ, ɏɜɌɐɚɎɔ, ɚɛɤɞɔəɔ ɔɗɔ 

ɛɜɚɎɔəɢɔɔ; ɘɑɓɚ əɔɎɚ, ɖɚɑ ɝɑ ɠɚɖɟɝɔɜɌ əɌ ɑɖɚ-ɔəɐɟɝɞɜɔɝɖɔɞɑ ɘɜɑɒɔ, Ɏɚ ɖɚɔ ɚɞɛɌɐɚɞ 

(ɘɌɞɑɜɔɳɌɗ ɔɗɔ ɑəɑɜɏɔɳɌ) ɚɐ ɑɐəɌ ɖɚɘɛɌəɔɳɌ ɝɞɌəɟɎɌ ɝɟɜɚɎɔəɌ ɓɌ ɐɜɟɏɌ; ɔ ɘɔɖɜɚ əɔɎɚ, ɖɚɑ 

ɝɑ ɠɚɖɟɝɔɜɌ əɌ ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɑɖɚɗɚɤɖɔɞɑ ɛɑɜɠɚɜɘɌəɝɔ əɌ ɚɐɜɑɐɑəɌ ɚɜɏɌəɔɓɌɢɔɳɌ. 

ȻɚɜɌɐɔ ɤɔɜɚɖɔɚɞ ɚɛɠɌɞ əɌ ɘɔɖɜɚ ɝɖɌɗɌɞɌ, ȽɌɔɐɌəɔ ɔ ɝɚɜ. (2017) ɎɚɎɑɐɑ əɚɎ ɛɜɚɔɓɎɚɐ 

ɢɑəɞɜɔɜɌə ɞɑɜɘɔə Ɏɚ ɖɚəɞɑɖɝɞ əɌ CE, əɌəɚ əɔɎɚ. Ƚɛɚɜɑɐ ɚɎɌɌ ɐɑɠɔəɔɢɔɳɌ, əɌəɚ-əɔɎɚɞɚ ɑ 

ɛɚɜɌɠɔəɔɜɌəɚ əɔɎɚ ɖɚɑ ɝɑ ɠɚɖɟɝɔɜɌ əɌ ɖɜɟɒəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɖɚɘɛɚəɑəɞɔɞɑ ɔ 

ɘɌɞɑɜɔɳɌɗɔɞɑ ɖɚɔ ɝɑ Ɏɖɗɟɣɑəɔ Ɏɚ ɞɜɔ ɛɚɤɔɜɚɖɔ ɝɔɝɞɑɘɝɖɔ əɔɎɚɌ ɔ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɞɑɖɚɞ əɌ 

ɝɔəɹɔɜɚɞ əɌ Ɏɜɑɐəɚɝɞ ɔ ɢɑɗɔɚɞ əɔɎɑə ɒɔɎɚɞɑə ɢɔɖɗɟɝ (ȽɗɔɖɌ 5).[29]. 

 

ȽɗɔɖɌ 5. ȽɖɌɗɔ ɓɌ ɝɔɝɞɑɘɌɞɝɖɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ əɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ [29]  

ȴəɐɔɖɌɞɚɜɔɞɑ əɌ ɘɌɖɜɚ əɔɎɚ ɘɚɒɑ ɐɌ ɚɍɑɓɍɑɐɌɞ ɔəɠɚɜɘɌɢɔɔ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ 

ɐɚəɑɝɟɎɌɵɑ ɚɐɗɟɖɔ Ɏɚ ɎɜɝɖɌ ɝɚ əɌɢɔɚəɌɗəɔɞɑ ɔəɔɢɔɳɌɞɔɎɔ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɔ 
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ɓɌɣɟɎɟɎɌɵɑ əɌ ɜɑɝɟɜɝɔɞɑ, ɖɌɖɚ ɔ ɓɌ ɑɖɚəɚɘɝɖɔɞɑ, ɞɜɏɚɎɝɖɔɞɑ ɔ ɑɖɚɗɚɤɖɔɞɑ ɛɚɗɔɞɔɖɔ. Ⱦɔɑ 

ɛɜɎɑəɝɞɎɑəɚ ɝɑ ɖɚəɢɑəɞɜɔɜɌɌɞ əɌ ɜɌɓɘɑəɌɞɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɛɚɘɑɮɟ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ 

ɑɖɚəɚɘɔɳɌɞɌ, əɌ ɘɑɮɟəɌɜɚɐəɌɞɌ ɞɜɏɚɎɔɳɌ ɔ əɌ ɘɌɞɑɜɔɳɌɗəɚɞɚ ɞɜɟɛɌɵɑ Ɏɚ əɌɢɔɚəɌɗəɔɞɑ 

ɑɖɚəɚɘɔɔ. Ƚɛɚɜɑɐ ɚɎɌɌ ɛɌɜɌɐɔɏɘɌ, CE ɘɚəɔɞɚɜɔəɏɚɞ Ɏɚ ɘɌɖɜɚ ɜɌɓɘɑɜɔ ɖɚɜɔɝɞɔ ɞɑɡəɔɖɔ 

ɖɌɖɚ ɤɞɚ ɝɑ ȬəɌɗɔɓɌ əɌ ɛɜɚɞɚɖ əɌ ɘɌɞɑɜɔɳɌɗɔ (MFA), ɌəɌɗɔɓɌ əɌ ɔɞəɔ ɝɗɟɣɌɔ ɔ ɌəɌɗɔɓɌ əɌ 

Ɏɗɑɓəɚ-ɔɓɗɑɓ [30]. ȴəɐɔɖɌɞɚɜɔɞɑ əɌ ɘɌɖɜɚ əɔɎɚ ɏɔ ɔɝɞɌɖəɟɎɌɌɞ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔɞɑ əɌ ɓɑɘɳɌɞɌ 

ɔɗɔ ɜɑɏɔɚəɚɞ, ɏɗɌɎəɚ Ɏɚ ɎɜɝɖɌ ɝɚ ɜɌɓɘɑəɌɞɌ ɝɚ ɚɝɞɌɞɚɖɚɞ ɚɐ ɝɎɑɞɚɞ ɛɜɑɖɟ ɞɜɏɚɎɝɖɔɞɑ ɞɑɖɚɎɔ. 

ȴəɐɔɖɌɞɚɜɔɞɑ əɌ ɘɑɓɚ-əɔɎɚ ɚɍɑɓɍɑɐɟɎɌɌɞ ɛɚɐɔɠɑɜɑəɢɔɜɌəɚ ɝɗɑɐɑɵɑ əɌ ɔəɠɚɜɘɌɢɔɔ ɔ 

ɛɚɐɑɞɌɗəɌ ɛɜɚɢɑəɖɌ əɌ ɞɑɖɚɎɔɞɑ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ əɔɓ ɑɖɚəɚɘɔɳɌɞɌ, ɜɌɓɗɔɖɟɎɌɳɷɔ ɏɔ əɑ ɝɌɘɚ 

ɖɌɞɑɏɚɜɔɔɞɑ əɌ ɘɌɞɑɜɔɳɌɗɔ, ɞɟɖɟ ɔ ɔəɐɟɝɞɜɔɔɞɑ ɔɗɔ ɛɜɚɔɓɎɚɐəɔɞɑ ɏɜɌəɖɔ ɔ ɖɌɞɑɏɚɜɔɔɞɑ əɌ 

ɛɚɞɜɚɤɟɎɌɣɖɌ. ȺɎɔɑ ɔəɐɔɖɌɞɚɜɔ əɌ ɘɑɓɚ-əɔɎɚ ɝɑ ɠɚɖɟɝɔɜɌɌɞ əɌ ɝɛɑɢɔɠɔɣəɌ ɔəɐɟɝɞɜɔɳɌ, 

ɌɖɞɔɎəɚɝɞ əɌ ɛɚɞɜɚɤɟɎɌɣɖɌ ɔɗɔ əɔɎɚ əɌ ɘɌɞɑɜɔɳɌɗ, ɛɚɘɌɏɌɳɷɔ Ɏɚ ɚɞɖɜɔɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ, 

ɛɜɔɣɔəɔɞɑ ɓɌ ɓɌɏɌɐɟɎɌɵɑ ɔ ɘɚɒəɚɝɞɌ ɓɌ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɑɠɔɖɌɝəɚɝɞɌ Ɏɚ ɚɐɜɑɐɑəɔ ɝɑɖɞɚɜɔ 

ɔɗɔ ɐɚɘɑəɔ əɌ ɛɚɞɜɚɤɟɎɌɣɖɌ. ȴ ɛɚɖɜɌɳ ɠɌɖɞɚɞ ɐɑɖɌ ɘɑɓɚ-ɝɖɌɗɌɞɌ ɝɑ ɣɔəɔ ɐɑɖɌ ɑ 

ɠɚɖɟɝɔɜɌəɌ əɌ ɖɚəɢɑɛɞɔɞɑ əɌ ɑɖɚ-ɔəɐɟɝɞɜɔɝɖɔ ɛɌɜɖɚɎɔ ɔɗɔ ɔəɐɟɝɞɜɔɝɖɌ ɝɔɘɍɔɚɓɌ, ɚɎɔɑ 

ɝɞɜɟɖɞɟɜɔ ɚɝɞɌəɟɎɌɌɞ ɚɏɜɌəɔɣɑəɔ əɌ ɏɗɚɍɌɗəɚ əɔɎɚ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, ɏɜɌɐɚɎɔɞɑ, 

ɜɑɏɔɚəɔɞɑ ɔ ɘɜɑɒɔɞɑ ɤɞɚ ɏɔ ɛɚɎɜɓɟɎɌɌɞ, ɖɚɔ ɎɚɚɍɔɣɌɑəɚ ɝɑ ɛɜɚɟɣɟɎɌɌɞ Ɏɚ ɘɌɖɜɚ ɏɚɗɑɘɔəɌ, 

ɝɑ ɔɝɞɚ ɞɌɖɌ ɓəɌɣɔɞɑɗəɚ ɛɚɎɜɓɌəɔ ɝɚ ɟɛɚɞɜɑɍɌɞɌ əɌ ɘɑɓɚ-ɝɖɌɗɌ. ȴəɐɔɖɌɞɚɜɔɞɑ ɝɚ ɘɑɓɚ-

ɝɖɌɗɌ ɏɔ ɛɜɑɞɝɞɌɎɟɎɌɌɞ ɑɖɚəɚɘɝɖɔɞɑ, ɑɖɚɗɚɤɖɔɞɑ ɔɗɔ ɝɚɢɔɳɌɗəɔɞɑ ɛɑɜɠɚɜɘɌəɝɔ əɌ ɜɑɏɔɚə, 

ɖɌɞɑɏɚɜɔɳɌ əɌ ɛɜɚɔɓɎɚɐɔ ɔɗɔ ɔəɐɟɝɞɜɔɳɌ. ȴəɐɔɖɌɞɚɜɚɞ ɘɚɒɑ ɐɌ ɓɟɘɔɜɌ ɛɚɑɐɔəɑɣəɔ 

ɖɌɞɑɏɚɜɔɔ əɌ ɘɌɞɑɜɔɳɌɗɔ ɔɗɔ ɑɘɔɝɔɔ, əɌ ɛɜɔɘɑɜ. 

ȴəɐɔɖɌɞɚɜɔɞɑ əɌ ɘɔɖɜɚ əɔɎɚ ɚɍɑɓɍɑɐɟɎɌɌɞ ɛɜɑɢɔɓəɔ ɛɚɐɌɞɚɢɔ ɓɌ ɖɚəɖɜɑɞəɔ ɖɚɜɛɚɜɌɞɔɎəɔ 

ɔɗɔ ɗɚɖɌɗəɔ ɛɜɚɢɑɝɔ əɌ ɐɚəɑɝɟɎɌɵɑ ɚɐɗɟɖɔ, ɖɌɖɚ ɔ ɓɌ ɝɛɑɢɔɠɔɣəɔ ɝɟɛɝɞɌəɢɔɔ ɔɗɔ 

ɛɚɑɐɔəɑɣəɔ ɛɜɚɔɓɎɚɐɔ. ȴəɐɔɖɌɞɚɜɔɞɑ əɌ ɘɔɖɜɚ əɔɎɚ ɔɘ ɛɚɘɌɏɌɌɞ əɌ ɖɜɑɌɞɚɜɔɞɑ əɌ 

ɛɚɗɔɞɔɖɔ ɔ əɌ ɚəɔɑ ɖɚɔ əɚɝɌɞ ɚɐɗɟɖɔ Ɏɚ ɚɍɗɌɝɞɔ ɖɌɖɚ ɤɞɚ ɝɑ ɛɚɗɔɞɔɖɌɞɌ əɌ ɛɜɚɔɓɎɚɐɔ, 

ɑəɑɜɏɑɞɝɖɌɞɌ ɑɠɔɖɌɝəɚɝɞ ɔ ɔəɞɑɏɜɔɜɌəɚɞɚ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐɚɞ Ɏɚ ɝɛɜɚɎɑɐɟɎɌɵɑɞɚ əɌ 

ɛɚɗɔɞɔɖɔɞɑ ɔ ɚɐɗɟɖɔɞɑ. ȸɔɖɜɚɑɖɚəɚɘɝɖɔɞɑ ɛɚɖɌɓɌɞɑɗɔ, əɌ ɛɜɔɘɑɜ, ɏɔ ɛɜɑɞɝɞɌɎɟɎɌɌɞ 

ɑɖɚəɚɘɝɖɔɞɑ, ɑɖɚɗɚɤɖɔɞɑ ɔɗɔ ɝɚɢɔɳɌɗəɔɞɑ ɛɑɜɠɚɜɘɌəɝɔ əɌ ɏɜɌɐɚɞ, ɛɜɚɔɓɎɚɐɚɞ ɔɗɔ 

ɖɚɘɛɌəɔɳɌɞɌ. 

ɀɚɖɟɝɚɞ əɌ ɔəɐɔɖɌɞɚɜɔɞɑ ɓɌ əɌəɚ əɔɎɚ ɑ əɌ ɚɛɑɜɌɞɔɎəɚ ɔ əɔɎɚ əɌ ɛɜɚɔɓɎɚɐ, ɎɖɗɟɣɟɎɌɳɷɔ 

ɖɚɘɛɚəɑəɞɔ ɔ ɘɌɞɑɜɔɳɌɗɔ. Ⱦɔɑ ɍɔ ɘɚɒɑɗɑ ɐɌ ɛɚɝɗɟɒɌɞ ɖɌɖɚ ɓɌɑɐəɔɣɖɔ ɔɘɑəɔɞɑɗ Ɏɚ ɚɎɔɑ ɞɜɔ 

əɔɎɚɌ ɔ ɍɔ ɘɚɒɑɗɑ ɐɌ ɚɎɚɓɘɚɒɌɞ əɑ ɝɌɘɚ ɐɌ ɝɑ ɝɚɓɐɌɐɌɞ Ɏɜɝɖɔ ɘɑɮɟ ɚɎɔɑ əɔɎɚɌ ɞɟɖɟ ɔ ɐɌ 

ɝɑ ɔɘɌ ɛɚɍɗɔɓɚɖ ɛɚɏɗɑɐ əɌ ɟɝɛɑɤəɚɞɚ ɔɓɎɜɤɟɎɌɵɑ əɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌɞɌ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ. 

ȾɌɍɑɗɌ 2. ȶɌɞɑɏɚɜɔɓɌɢɔɳɌ əɌ ɔəɐɔɖɌɞɚɜɔɞɑ ɝɛɚɜɑɐ əɌəɚ, ɘɔɖɜɚ-, ɘɑɓɚ- ɔ ɘɌɖɜɚ- əɔɎɚɌɞɌ əɌ CE 

ȽȶȬȷȬ ȬȻȷȴȶȬɂȴȥȬ Ȼɜɔɘɑɜɔ  

Maɖɜɚ ȯɜɌɐɚɎɔ,ȼɑɏɔɚəɔ, ȹɌɢɔɔ ȱɎɌɗɟɌɢɔɳɌ əɌ ɜɌɓɎɚɳɚɞ əɌ CE Ɏɚ ɏɜɌɐɚɎɔɞɑ (ECEDC) 

ȼɑɏɔɚəɌɗɑə CE ɜɌɓɎɚɳɑə ɔəɐɑɖɝ (RCEDI) 

ȹɌɢɔɚəɌɗɑə CE ɔəɐɔɖɌɞɚɜɝɖɔ ɝɔɝɞɑɘ (NCEIS) 

Meɓɚ ȭɔɓəɔɝɔ, ȴəɐɟɝɞɜɔɝɖɌ 

ɝɔɘɍɔɚɓɌ 

ȺɐɜɒɗɔɎ ɖɜɟɒɑə ɔəɐɑɖɝ (SCI) 

ɂɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɝɖɌ Ɏɜɑɐəɚɝɞ (CEV) 

ȶɜɟɒəɌ ɛɜɚɢɑəɖɌ (CA) 
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Mɔɖɜɚ ȻɜɚɔɓɎɚɐɔ, ɖɚɘɛɚəɑəɞɔ, 

ɘɌɞɑɜɔɳɌɗɔ 

Ȼɜɚɞɚɞɔɛ əɌ ɔəɐɔɖɌɞɚɜ ɓɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ (CEIP) 

ȸɑɞɜɔɖɌ əɌ ɖɜɟɒəɚɝɞ əɌ əɔɎɚ əɌ ɛɜɚɔɓɎɚɐ (PCM) 

ȴəɐɔɖɌɞɚɜ ɓɌ ɖɜɟɒəɚɝɞ əɌ ɘɌɞɑɜɔɳɌɗɚɞ (MCI) 

ȹɌəɚ  ȻɜɚɔɓɎɚɐɔ ȸɑɞɚɐ əɌ ɛɚɎɑɷɑɖɜɔɞɑɜɔɟɘɝɖɌ ɑɎɌɗɟɌɢɔɳɌ əɌ ɝɞɜɌɞɑɏɔɔ 

ɓɌ ɢɔɜɖɟɗɌɜəɚɝɞ əɌ əɔɎɚ əɌ ɛɜɚɔɓɎɚɐ (MCEM-PLCS) 

ȻɜɚɢɑəɖɌ əɌ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɜɑɝɟɜɝɔɞɑ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ (REAPro) 

Ȼɜɚɞɚɞɔɛ ɓɌ ɛɜɚɢɑəɖɌ əɌ ɖɜɟɒəɔ ɓɏɜɌɐɔ (CBA) 

 

ȳɌ ɒɌɗ, ɛɚɑɐɔəɑɣəɔɞɑ ɛɚɖɌɓɌɞɑɗɔ ɝɛɚɘɑəɌɞɔ Ɏɚ ɚɛɝɑɏɚɞ əɌ ɌɛɗɔɖɌɞɔɎəɔɞɑ ɝɖɌɗɔ ɣɑɝɞɚ ɝɑ 

əɑɐɚɎɚɗəɔ ɓɌ ɐɌ ɝɑ ɚɢɑəɔ ɝɗɚɒɑəɌɞɌ ɛɜɔɜɚɐɌ əɌ Ƚȱ. ȺɎɔɑ ɐɚɐɌɞɚɢɔ, ɝɔɝɞɑɘɔ əɌ 

ɔəɐɔɖɌɞɚɜɔ, ɔəɐɑɖɝɔ ɔ ɛɜɑɝɘɑɞɖɚɎəɔ ɌɗɌɞɖɔ ɝɑ ɝɚɓɐɌɎɌɌɞ ɝɚ ɠɚɖɟɝ əɌ ɜɌɓɗɔɣəɔ Ɍɝɛɑɖɞɔ əɌ 

CE (ȾɌɍɑɗɌ 3, ȾɌɍɑɗɌ 4, ȾɌɍɑɗɌ 5). 

ȾɌɍɑɗɌ 3. Ƚɔɝɞɑɘ əɌ ɏɗɌɎəɔ ɔəɐɔɖɌɞɚɜɔ ɓɌ ɑɎɌɗɟɌɢɔɳɌ əɌ CE [30] 
 

ȶɜɔɞɑɜɔɟɘɔ Ȼɚɐ-ɖɜɔɞɑɜɔɟɘɔ 

Ƚɔɝɞɑɘɔ əɌ 

ɔəɐɔɖɌɞɚɜɔ 

əɌ ȱȿ 

ȴəɐɔɖɌɞɚɜɔ 

ɓɌ ɎəɑɝɟɎɌɵɑ 

Ȱɔɜɑɖɞɑə Ɏɗɑɓ əɌ ɘɌɞɑɜɔɳɌɗɔ (DMI) ɤɞɚ ɏɚ ɛɜɑɞɝɞɌɎɟɎɌ Ɏɖɟɛəɔɚɞ 

ɐɔɜɑɖɞɑə Ɏɗɑɓ əɌ ɘɌɞɑɜɔɳɌɗɔ; Ȯɖɟɛɑə Ɏɗɑɓ əɌ ɘɌɞɑɜɔɳɌɗɔ (TMI) ɖɚɳ 

ɝɚɐɜɒɔ ɔ DMI ɔ əɑɔɝɖɚɜɔɝɞɑəɌ ɐɚɘɌɤəɌ ɑɖɝɞɜɌɖɢɔɳɌ; Ȯɖɟɛəɔ ɍɌɜɌɵɌ 

ɓɌ ɘɌɞɑɜɔɳɌɗɔ (TMR) ɎɖɗɟɣɟɎɌɳɷɔ ɔəɐɔɜɑɖɞəɔ ɞɑɖɚɎɔ əɌ ɘɌɞɑɜɔɳɌɗɔ ɖɌɖɚ 

ɐɚɐɌɞɚɖ əɌ TMI. 

ȴəɐɔɖɌɞɚɜɔ 

ɓɌ 

ɛɚɞɜɚɤɟɎɌɣɖɌ 

ȰɚɘɌɤəɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɘɌɞɑɜɔɳɌɗɔ (DMC) ɘɑɜɑɵɑ əɌ ɎɖɟɛəɌɞɌ 

ɖɚɗɔɣɔəɌ əɌ ɘɌɞɑɜɔɳɌɗ ɐɔɜɑɖɞəɚ ɖɚɜɔɝɞɑə Ɏɚ ɑɖɚəɚɘɝɖɔɚɞ ɝɔɝɞɑɘ; 

ȮɖɟɛəɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɘɌɞɑɜɔɳɌɗɔ (TMC) ɎɖɗɟɣɟɎɌɳɷɔ ɏɔ Ɏɖɟɛəɔɞɑ 

ɘɌɞɑɜɔɳɌɗəɔ ɛɚɞɜɑɍɔ ɓɌ ɐɚɘɌɤəɌ ɛɚɞɜɚɤɟɎɌɣɖɌ; ȹɑɞɚ-ɐɚɐɌɞɚɢɔɞɑ əɌ 

Ɍɖɢɔɔɞɑ (NAS) ɔ ɀɔɓɔɣɖɔɚɞ ɞɜɏɚɎɝɖɔ ɍɔɗɌəɝ (PTB) ɝɑ ɏɗɌɎəɔɞɑ 

ɛɚɖɌɓɌɞɑɗɔ ɓɌ ɍɔɗɌəɝɚɞ. (Pint®r, 2006). 

ȴɓɗɑɓəɔ 

ɔəɐɔɖɌɞɚɜɔ 

ȰɚɘɌɤəɚɞɚ ɛɜɑɜɌɍɚɞɑəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ (DPO) ɑ ɏɗɌɎəɔɚɞ ɔɓɗɑɓɑə 

ɔəɐɔɖɌɞɚɜ ɖɚɳ ɏɔ ɘɑɜɔ ɝɔɞɑ ɚɐɗɔɎɔ əɌ ɔɝɖɚɜɔɝɞɑəɔ ɘɌɞɑɜɔɳɌɗɔ. 

ȥɌɛɚəɝɖɔ 

ɔəɐɔɖɌɞɚɜɝɖɔ 

ɝɔɝɞɑɘɔ 

ȻɜɚɐɟɖɞɔɎəɚɝɞ 

əɌ ɜɑɝɟɜɝɔ 

(ȼȻ) 

ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɘɌɞɑɜɔɳɌɗɔ (ɚɐəɚɝɚɞ əɌ ɍɜɟɞɚ ɐɚɘɌɤəɔɚɞ 

ɛɜɚɔɓɎɚɐ (ȭȰȻ) ɐɚ ɐɔɜɑɖɞɑə Ɏɗɑɓ əɌ ɘɌɞɑɜɔɳɌɗɔ (DMI) 

ȽɞɌɛɖɌ əɌ 

ɜɑɢɔɖɗɔɜɌɵɑ 

Ⱥɐəɚɝɚɞ əɌ ăɎɖɟɛəɚ ɖɚɗɔɣɑɝɞɎɚ ɜɑɢɔɖɗɔɜɌə ɔ ɛɚɎɞɚɜəɚ ɔɝɖɚɜɔɝɞɑə 

ɘɌɞɑɜɔɳɌɗò ɐɚ ăɎɖɟɛəɌ ɖɚɗɔɣɔəɌ əɌ DMIò 

ȽɞɌɛɖɌɞɌ əɌ 

ɚɞɛɌɐ 

Ⱥɐəɚɝɚɞ əɌ Ɏɖɟɛəɚɞɚ ɖɚɗɔɣɑɝɞɎɚ ɚɞɛɌɐ ɓɌ ɖɚəɑɣəɚ ɐɑɛɚəɔɜɌɵɑ ɐɚ 

ɎɖɟɛəɌɞɌ ɖɚɗɔɣɔəɌ əɌ DMI. 

EIS2017 ȽɑɚɛɠɌɞəɔ 

ɔəɐɔɖɌɞɚɜɔ 

ȻɜɚɐɟɖɞɔɎəɚɝɞ əɌ ɏɗɌɎəɔɚɞ ɜɑɝɟɜɝ; 

ȯɗɌɎəɌ ɝɞɌɛɖɌ əɌ ɜɑɢɔɖɗɔɜɌɵɑ ɚɞɛɌɐ 

ȽɛɑɢɔɳɌɗəɔ 

ɔəɐɔɖɌɞɚɜɔ 

ȱəɑɜɏɑɞɝɖɌ ɛɜɚɐɟɖɞɔɎəɚɝɞ; ȻɜɚɐɟɖɞɔɎəɚɝɞɌ əɌ Ɏɚɐəɔɞɑ ɜɑɝɟɜɝɔ; 

ȻɜɚɐɟɖɞɔɎəɚɝɞ əɌ ɏɜɌɐɑɒəɚ ɓɑɘɳɔɤɞɑ; ȽɑɚɛɠɌɞəɌ ɝɞɌɛɖɌ əɌ 

ɔɝɖɚɜɔɝɞɑəɚɝɞ əɌ ɝɗɌɘɌɞɌ ɓɌ ɖɟɗɞɟɜɔ; ȽɑɚɛɠɌɞəɌ ɝɞɌɛɖɌ əɌ 

ɔɝɖɚɜɔɝɞɑəɚɝɞ əɌ ɚɛɤɞɔɚɞ ɔəɐɟɝɞɜɔɝɖɔ ɢɎɜɝɞ ɚɞɛɌɐ; ȻɚɎɞɚɜɑəɌ 

ɝɞɌɛɖɌ əɌ ɟɛɚɞɜɑɍɌ əɌ ɎɚɐɌ ɖɌɳ ɔəɐɟɝɞɜɔɝɖɔɞɑ ɛɜɑɞɛɜɔɳɌɞɔɳɌ əɌɐ 

ɜɌɓɘɑɜ; ȽɞɌɛɖɌ əɌ ɚɍəɚɎɟɎɌɵɑ əɌ ɏɗɌɎəɔɞɑ ɚɍəɚɎɗɔɎɔ ɜɑɝɟɜɝɔ; 

ȽɞɌɛɖɌ əɌ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɖɟɳəɝɖɔ ɚɞɛɌɐ ɚɐ ɏɜɌɐɝɖɔ ɚɍɜɚɢɔ; ȽɞɌɛɖɌ 

əɌ ɚɍɜɌɍɚɞɖɌ əɌ ɜɑɝɟɜɝɔɞɑ əɌ ɟɜɍɌəɔɚɞ ɏɜɌɐɑɒɑə ɚɞɛɌɐ; ȽɞɌɛɖɌ əɌ 

https://www.sciencedirect.com/science/article/pii/S0959652618301045#bib37
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ɔɝɖɚɜɔɝɞɟɎɌɵɑ əɌ ɜɑɖɟɗɞɔɎɔɜɌəɌ ɎɚɐɌ Ɏɚ ɟɜɍɌəɔɞɑ ɝɜɑɐɔəɔ; ȴɓɗɑɓəɌ 

Ɏɜɑɐəɚɝɞ əɌ ɔəɐɟɝɞɜɔɳɌɞɌ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɜɑɝɟɜɝɔ. 

ȼɑɠɑɜɑəɞəɔ 

ɔəɐɔɖɌɞɚɜɔ 

ȶɚɗɔɣɔəɌɞɌ əɌ ɐɑɛɚəɔɜɌɵɑ əɌ ɔəɐɟɝɞɜɔɝɖɔ ɢɎɜɝɞ ɚɞɛɌɐ; ȱɘɔɝɔɔ əɌ 

ɔəɐɟɝɞɜɔɝɖɔ ɚɞɛɌɐəɔ Ɏɚɐɔ; ȶɌɛɌɢɔɞɑɞ ɓɌ ɛɜɑɜɌɍɚɞɖɌ əɌ ɟɜɍɌə ɢɎɜɝɞ 

ɚɞɛɌɐ; ȱɘɔɝɔɔ əɌ ɏɗɌɎəɔ ɓɌɏɌɐɟɎɌɣɔ 

 

 

 

ȾɌɍɑɗɌ 4. Ȼɜɑɏɗɑɐ əɌ əɑɖɚɔ ɚɐ ɐɚɝɞɌɛəɔɞɑ ɜɌɘɖɔ ɓɌ ɛɜɚɢɑəɖɌ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ [31] 

ȬɗɌɞɖɌ ɓɌ 

ɚɢɑəɟɎɌɵɑ CE 

(CEAT) 

Ⱥɛɔɝ Ȼɚɖɜɔɑəɔ əɔɎɚɌ ɂɑɗəɌ 

ɖɌɞɑɏɚɜɔɳɌ 

ȸɑɞɚɐ 

Maɖɜɚ Mɑɓɚ Mɔɖɜɚ 

CirculyticsÈ 

(ɀɚəɐɌɢɔɳɌ 

ȱɗɑə 

ȸɑɖɌɜɞɟɜ, 

2017 ɏɚɐɔəɌ) 

ȺɜɏɌəɔɓɌɢɔɳɌɞɌ 

ɘɚɒɑ ɐɌ ɳɌ 

ɖɚɜɔɝɞɔ ɚɎɌɌ 

ɌɗɌɞɖɌ ɓɌ ɐɌ ɏɚ 

ɚɐɜɑɐɔ əɔɎɚɞɚ əɌ 

ɖɜɟɒəɚɝɞ Ɏɚ ɞɑɖɚɞ 

əɌ ɢɑɗɌɞɌ əɔɎəɌ 

ɜɌɍɚɞɌ 

  

ṉ ȶɚɘɛɌəɔɔ ɔ 

ɚɜɏɌəɔɓɌɢɔɔ 

ȹɑɐɑɠɔəɔɜɌəɚ 

ȴəɐɔɖɌɞɚɜ ɓɌ 

ɖɜɟɒəɚɝɞ əɌ 

ɘɌɞɑɜɔɳɌɗɚɞ 

(MCI) 

(ɀɚəɐɌɢɔɳɌ 

ȱɗɑə 

ȸɑɖɌɜɞɟɜ, 

2021 ɏɚɐɔəɌ) 

ȶɚɘɛɌəɔɔɞɑ 

ɘɚɒɌɞ ɐɌ ɔɘɌɌɞ 

ɖɚɜɔɝɞ ɚɐ MCI ɝɚ 

ɔɐɑəɞɔɠɔɖɟɎɌɵɑ 

əɌ ɐɚɛɚɗəɔɞɑɗəɌ 

Ɏɜɑɐəɚɝɞ ɚɐ 

əɔɎəɔɞɑ 

ɛɜɚɔɓɎɚɐɔ ɔ 

ɘɌɞɑɜɔɳɌɗɔ, ɖɌɖɚ 

ɔ ɝɚ ɟɍɗɌɒɟɎɌɵɑ 

əɌ ɜɔɓɔɖɚɞ ɚɐ 

əɑɝɞɌɍɔɗəɚɝɞ əɌ 

ɢɑəɔɞɑ əɌ 

ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ 

əɌɍɌɎɖɌ əɌ 

ɘɌɞɑɜɔɳɌɗɔ. 

  

ṉ ȶɚɘɛɌəɔɔ ɔ 

ɛɜɚɔɓɎɚɐɔ 

ȴəɐɔɖɌɞɚɜ ɓɌ 

ɖɜɟɒəɚɝɞ əɌ 

ɘɌɞɑɜɔɳɌɗɔ 

(MCI) + 

ȻɜɚɢɑəɖɌ əɌ 

ɒɔɎɚɞəɔɚɞ 

ɢɔɖɗɟɝ (LCA) 

ȴɓɘɑəɑɞ 

ɔəɐɔɖɌɞɚɜ ɓɌ 

ɖɜɟɒəɚɝɞ əɌ 

ɘɌɞɑɜɔɳɌɗɚɞ 

(MCI) ( Rocchi 

et al., 2021 ) 

ȥɌ ɛɜɚɢɑəɟɎɌ 

ɖɜɟɒəɚɝɞɌ əɌ 

ɍɔɚɗɚɤɖɔɞɑ 

ɢɔɖɗɟɝɔ ɛɜɑɖɟ 

ɘɚɐɔɠɔɢɔɜɌəɌ 

ɎɑɜɓɔɳɌ əɌ 

ɌɗɌɞɖɌɞɌ Material 

Circularity 

Indicator (MCI) 

  

ṉ ȭɔɚɗɚɤɖɔ 

ɢɔɖɗɟɝɔ 

(ȳɑɘɳɚɐɑɗɝɞɎɚ) 

ȴəɐɔɖɌɞɚɜ ɓɌ 

ɖɜɟɒəɚɝɞ əɌ 

ɘɌɞɑɜɔɳɌɗɚɞ 

(MCI) + 

ȻɜɚɢɑəɖɌ əɌ 

ɒɔɎɚɞəɔɚɞ 

ɢɔɖɗɟɝ (LCA) 
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ɜɌɓɎɔɑəɌ ɚɐ 

ɀɚəɐɌɢɔɳɌɞɌ Ellen 

MacArthur ɔ 

Granta Design  

ȭȽ: 8001:2017 

(ȭɜɔɞɌəɝɖɌɞɌ 

ɔəɝɞɔɞɟɢɔɳɌ 

ɓɌ ɝɞɌəɐɌɜɐɔ, 

2017) 

ȴɘɌ ɓɌ ɢɑɗ ɐɌ ɏɔ 

ɔɝɞɌɖəɑ 

ɛɚɞɑəɢɔɳɌɗəɔɞɑ 

ɝɜɑɐɝɞɎɌ ɓɌ 

ɛɚɝɞɔɏəɟɎɌɵɑ 

ɓɌɤɞɑɐɌ əɌ 

ɞɜɚɤɚɢɔ, 

ɚɞɖɗɟɣɟɎɌɵɑ əɌ 

əɚɎɔ ɞɑɖɚɎɔ əɌ 

ɛɜɔɡɚɐɔ ɔ 

ɛɜɌɎɑɵɑ əɌ 

ɚɜɏɌəɔɓɌɢɔɔɞɑ 

ɛɚɚɞɛɚɜəɔ əɌ 

əɌɐɎɚɜɑɤəɔ 

ɤɚɖɚɎɔ ɔ 

əɌɜɟɤɟɎɌɵɌ 

ɖɌɖɚ ɜɑɓɟɗɞɌɞ əɌ 

ɝɛɜɚɎɑɐɟɎɌɵɑɞɚ 

əɌ ɛɜɔəɢɔɛɔɞɑ əɌ 

ɢɔɜɖɟɗɌɜəɌ 

ɑɖɚəɚɘɔɳɌ. 

  

ṉ ȻɜɚɔɓɎɚɐɔ ȴɓɍɚɜ əɌ 

ɔəɐɔɖɌɞɚɜɔ 

Ⱥɐ ɗɟɗɖɌ ɐɚ 

ɗɟɗɖɌ (MBDC, 

2021) 

ȼɌɘɖɌ ɓɌ 

ɛɜɚɢɑəɖɌ ɖɚɳɌ ɝɑ 

ɠɚɖɟɝɔɜɌ əɌ 

ɘɌɞɑɜɔɳɌɗəɚɞɚ 

ɓɐɜɌɎɳɑ, ɖɜɟɒəɌɞɌ 

ɑɖɚəɚɘɔɳɌ, 

ɚɍəɚɎɗɔɎɔɞɑ 

ɔɓɎɚɜɔ əɌ 

ɑəɑɜɏɔɳɌ ɔ 

ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ 

ɎɚɐɌɞɌ. 

  

ṉ ȻɜɚɔɓɎɚɐɔ ɔ 

ɘɌɞɑɜɔɳɌɗɔ 

ȹɑɐɑɠɔəɔɜɌəɚ 

ȬɗɌɞɖɌ ɓɌ 

ɟɛɜɌɎɟɎɌɵɑ 

ɝɚ ɚɞɛɌɐ ɓɌ 

CE (Laso et al., 

2016) 

ȸɑɞɚɐ ɓɌ ɚɢɑəɌ 

əɌ ɑɖɚɗɚɤɖɔɞɑ 

ɛɑɜɠɚɜɘɌəɝɔ 

ɓɌɝəɚɎɌə əɌ 

ɛɜɚɢɑəɖɌ əɌ 

ɒɔɎɚɞəɔɚɞ ɢɔɖɗɟɝ 

ɤɞɚ ɝɑ ɖɚɜɔɝɞɔ 

ɓɌ ɛɜɚɢɑəɖɌ əɌ 

ɛɑɜɠɚɜɘɌəɝɔɞɑ 

əɌ ɌɗɞɑɜəɌɞɔɎɔɞɑ 

ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ 

ɚɞɛɌɐ Ɏɚ 

 

ṉ ṉ ȴəɐɟɝɞɜɔɳɌɞɌ 

ɓɌ 

ɖɚəɓɑɜɎɔɜɌəɌ 

ɌəɤɚɌ 

ȻɜɚɢɑəɖɌ əɌ 

ɒɔɎɚɞəɔɚɞ 

ɢɔɖɗɟɝ (LCA) 
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ɔəɐɟɝɞɜɔɳɌɞɌ ɓɌ 

ɖɚəɓɑɜɎɔɜɌɵɑ əɌ 

ɝɌɜɐɑɗɌɞɌ. 

ȬɗɌɞɖɌ ɓɌ 

ɚɐɗɟɣɟɎɌɵɑ 

ɝɚ ɛɚɎɑɷɑ 

ɖɜɔɞɑɜɔɟɘɔ ɓɌ 

ɎɜɌɷɌɵɑ əɌ 

ɛɜɚɔɓɎɚɐɚɞ 

(PR-MCDT) 

(Alamerew and 

Brissaud, 2019 

ɏɚɐɔəɌ) 

ȬɗɌɞɖɌ ɓɌ 

ɛɜɚɢɑəɖɌ ɖɚɳɌ 

ɖɚɜɔɝɞɔ ɘɑɞɚɐ əɌ 

ɚɐɗɟɣɟɎɌɵɑ ɓɌ ɐɌ 

ɏɔ ɛɜɚɢɑəɔ 

ɌɗɞɑɜəɌɞɔɎɔɞɑ ɓɌ 

ɢɔɜɖɟɗɌɜəɚɝɞ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ əɌ 

ɖɜɌɳɚɞ əɌ ɒɔɎɚɞɚɞ 

əɌ ɝɞɜɌɞɑɤɖɚ 

əɔɎɚ 

  

ṉ ȻɜɚɔɓɎɚɐɔ ȬɗɌɞɖɌ ɓɌ 

ɚɐɗɟɣɟɎɌɵɑ ɝɚ 

ɛɚɎɑɷɑ 

ɖɜɔɞɑɜɔɟɘɔ ɓɌ 

ɎɜɌɷɌɵɑ əɌ 

ɛɜɚɔɓɎɚɐɚɞ (PR-

MCDT) 

ȻɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ əɌ 

ɜɑɠɟɝ 

ɖɚəɞɑɳəɑɜɔ Ɏɚ 

ɖɜɟɒəɌɞɌ 

ɑɖɚəɚɘɔɳɌ 

(Biganzoli et 

al., 2018 ) 

ȯɔ ɛɜɚɢɑəɟɎɌ 

ɎɗɔɳɌəɔɳɌɞɌ Ɏɜɓ 

ɒɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ 

ɛɚɎɜɓɌəɔ ɝɚ 

ɒɔɎɚɞəɔɚɞ ɢɔɖɗɟɝ 

əɌ ɖɚəɞɑɳəɑɜ ɓɌ 

ɝɜɑɐəɚ ɏɚɗɑɘɚ 

ɓɌ ɐɌ ɝɑ ɚɗɑɝəɔ 

ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə 

ɖɜɟɒəɌ 

ɑɖɚəɚɘɔɳɌ (CE) 

  

ṉ ȼɑɠɟɝ 

ɖɚəɞɑɳəɑɜɔ 

ȻɜɚɢɑəɖɌ əɌ 

ɒɔɎɚɞəɔɚɞ 

ɢɔɖɗɟɝ (LCA) 

ȶɚə ɚɐɜɒɗɔɎɔ 

ɖɜɟɒəɔ 

ɑɖɚəɚɘɔɔ: 

ɛɜɑɝɘɑɞɖɚɎəɌ 

ɜɌɘɖɌ ɓɌ 

ɛɜɚɢɑəɖɌ ɔ 

ɐɔɓɌɳə (ȾɌɖɑɜ 

ɔ ȭɌɖɤɔ, 2021) 

ȻɜɑɝɘɑɞɖɚɎəɌ 

ɜɌɘɖɌ ɖɚɳɌ ɏɚ 

ɔɘɛɗɑɘɑəɞɔɜɌ 

ɐɔɓɌɳəɚɞ əɌ 

ɛɌɞɑɖɌɞɌ ɓɌ 

ɘɜɑɒɌɞɌ əɌ 

ɝɔəɹɔɜɚɞ əɌ 

Ɏɜɑɐəɚɝɞ ɝɚ 

əɌɚɮɌɵɑ əɌ 

əɌɳɐɚɍɜɌɞɌ 

ɛɌɞɑɖɌ ɘɑɮɟ 

ɌɗɞɑɜəɌɞɔɎɔɞɑ Ɏɚ 

ɒɔɎɚɞəɔɚɞ ɢɔɖɗɟɝ 

əɌ ɛɜɚɔɓɎɚɐɔɞɑ 

ɚɐ ɗɟɗɖɌ ɐɚ 

ɗɟɗɖɌ. 

  

ṉ ȻɜɚɔɓɎɚɐɔ ɛɜɑɝɘɑɞɖɚɎɑə 

ɛɜɔɝɞɌɛ əɌ 

ɛɜɚɢɑəɖɌ əɌ 

ɒɔɎɚɞəɔɚɞ 

ɢɔɖɗɟɝ (LCA) ɝɚ 

ɛɜɔɝɞɌɛɔ 

ɓɌɝəɚɎɌəɔ əɌ 

ɚɛɞɔɘɔɓɌɢɔɳɌ 

ɓɌ ɝɔəɞɑɓɌ əɌ 

ɛɜɚɢɑɝɔ ɔ 

ɘɜɑɒəɌ 

ɜɑɛɜɑɓɑəɞɌɢɔɳɌ 

ȼɌɘɖɌ ɓɌ 

ɖɜɟɒəɌ 

ɌəɌɗɔɓɌ əɌ 

ɏɜɌɐɚɞ 

(ɀɑɜɑɔɜɌ ɔ 

Ƚɔɝɞɑɘ əɌ 

ɔəɐɔɖɌɞɚɜɔ ɓɌ 

ɑɎɌɗɟɌɢɔɳɌ ɓɌ ɐɌ 

ɝɑ ɐɚɗɚɎɌɞ 

ɛɑɜɠɚɜɘɌəɝɔɞɑ 

əɌ ɖɜɟɒəɌɞɌ 

 

ṉ 

 

ȯɜɌɐɚɎɔ ȴɓɍɚɜ əɌ 

ɔəɐɔɖɌɞɚɜɔ ɔ 

CE ɔəɐɑɖɝ 
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ɀɟɝɚ-ȹɑɜɔəɔ, 

2019) 

ɑɖɚəɚɘɔɳɌ əɌ 

ɏɜɌɐɚɎɔɞɑ 

ɂɔɜɖɟɗɌɜəɔɞɑ 

ɔəɐɔɖɌɞɚɜɔ 

əɌ 

ɑɖɚəɚɘɔɳɌɞɌ 

ɖɌɖɚ ɛɚɘɚɤəɌ 

ɌɗɌɞɖɌ ɓɌ 

ɑɎɜɚɛɝɖɔɞɑ 

ɛɚɗɔɞɔɖɔ ɓɌ 

ɜɑɏɔɚəɌɗɑə 

ɜɌɓɎɚɳ 

(ȬɎɐɔɟɤɣɑəɖɚ 

ɔ ȳɌɳɌɢ, 2019) 

ȻɜɑɓɑəɞɔɜɌ 

ɝɞɟɐɔɳɌ əɌ ɝɗɟɣɌɳ 

ɓɌ ɝɗɑɐɑɵɑ əɌ 

əɌɛɜɑɐɚɖɚɞ əɌ 

Ƚȱ ɖɚɜɔɝɞɑɳɷɔ 

ɓɍɔɜ əɌ ɜɌɓɎɔɑəɔ 

ɔəɐɔɖɌɞɚɜɔ. 

ṉ 

  

ɤɔɜɟɘ ɝɎɑɞɚɞ 

ɔɗɔ əɌ əɔɎɚ əɌ 

ɓɑɘɳɌ 

ȴɓɍɚɜ əɌ 

ɔəɐɔɖɌɞɚɜɔ 

 

ȶȼȿȲȹȬ ȱȶȺȹȺȸȴȥȬ ȴ ȱȮȼȺȻȽȶȬ ȿȹȴȥȬ 

 

ȹɌ 11 ɐɑɖɑɘɎɜɔ 2019 ɏɚɐɔəɌ, ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɏɚ ɛɜɑɞɝɞɌɎɔ ȱɎɜɚɛɝɖɔɚɞ ɓɑɗɑə ɐɚɏɚɎɚɜ 

ɖɌɖɚ ɚɐɏɚɎɚɜ əɌ ɛɜɑɐɔɓɎɔɢɔɞɑ ɤɞɚ ɏɔ əɚɝɔ ɏɗɚɍɌɗəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ, ɓɌɏɌɐɟɎɌɵɑɞɚ ɔ ɏɟɍɑɵɑɞɚ 

əɌ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ. ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ ɑ ɝɑɚɛɠɌɞɑə ɛɗɌə ɓɌ ɐɌ ɝɑ əɌɛɜɌɎɔ 

ɑɖɚəɚɘɔɳɌɞɌ əɌ ȱȿ ɛɚɚɐɜɒɗɔɎɌ, Ɍ ɔɝɞɚɎɜɑɘɑəɚ ɐɌ ɝɑ ɛɚɐɚɍɜɔ ɖɎɌɗɔɞɑɞɚɞ əɌ ɒɔɎɚɞɚɞ əɌ 

ɏɜɌɮɌəɔɞɑ əɌ ȱȿ. ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ ɚɛɠɌɷɌ ɤɔɜɚɖ ɝɛɑɖɞɌɜ ɚɍɗɌɝɞɔ, ɎɖɗɟɣɟɎɌɳɷɔ ɏɔ 

ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ, ɑəɑɜɏɔɳɌɞɌ, ɍɔɚɐɔɎɑɜɓɔɞɑɞɚɞ, ɓɑɘɳɚɐɑɗɝɞɎɚɞɚ ɔ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ. 

Ⱦɚɳ ɑ ɐɑɠɔəɔɜɌə ɖɌɖɚ ăɛɌɞɚɖɌɓ ɓɌ ɛɜɌɎɑɵɑ əɌ ɑɖɚəɚɘɔɳɌɞɌ əɌ ȱȿ ɚɐɜɒɗɔɎɌ ɝɚ ɛɜɑɞɎɚɜɌɵɑ 

əɌ ɖɗɔɘɌɞɝɖɔɞɑ ɔ ɑɖɚɗɚɤɖɔɞɑ ɛɜɑɐɔɓɎɔɢɔ Ɏɚ ɘɚɒəɚɝɞɔ Ɏɚ ɝɔɞɑ ɚɍɗɌɝɞɔ əɌ ɛɚɗɔɞɔɖɌɞɌ ɔ 

ɛɜɌɎɑɵɑ əɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɛɜɌɎɑɐəɌ ɔ ɔəɖɗɟɓɔɎəɌ ɓɌ ɝɔɞɑò [32]. 

ȻɚɗɔɞɔɣɖɌɞɌ ɌɘɍɔɢɔɳɌ əɌ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ ɑ ȱȿ ɐɌ ɝɞɌəɑ ɛɜɎɔɚɞ ɖɗɔɘɌɞɝɖɔ əɑɟɞɜɌɗɑə 

ɖɚəɞɔəɑəɞ Ɏɚ ɝɎɑɞɚɞ ɐɚ 2050 ɏɚɐɔəɌ. ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ ɛɚɝɞɌɎɟɎɌ Ɍɘɍɔɢɔɚɓɑə ɛɌɞɚɖɌɓ 

ɖɚɳ ɎɖɗɟɣɟɎɌ ɌɖɞɔɎəɚɝɞɔ ɓɌ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɛɚɑɠɔɖɌɝəɌ ɟɛɚɞɜɑɍɌ əɌ ɜɑɝɟɜɝɔɞɑ ɓɌ 

ɝɛɜɌɎɟɎɌɵɑ ɝɚ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ, ɔɐɑɳɌ əɌ ɖɚɳɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɑ ɢɑəɞɜɌɗəɚ. 

ȾɌɖɌ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɝɑ ɝɘɑɞɌ ɓɌ ɖɗɟɣəɌ ɖɚɘɛɚəɑəɞɌ əɌ əɌɛɚɜɔɞɑ əɌ ȱȿ ɐɌ ɳɌ 

əɌɛɜɌɎɔ ɝɎɚɳɌɞɌ ɑɖɚəɚɘɔɳɌ ɛɚɚɐɜɒɗɔɎɌ. ȱȿ ɛɚɝɞɌɎɔ Ɍɘɍɔɢɔɚɓəɔ ɢɑɗɔ ɓɌ ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ ɔ ɜɌɓɎɔɎɌ əɔɓɌ ɛɚɗɔɞɔɣɖɔ ɌɗɌɞɖɔ ɔ ɔəɔɢɔɳɌɞɔɎɔ ɓɌ ɛɚɐɐɜɤɖɌ əɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə 

ɘɚɐɑɗ əɌ ɛɚɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ. ȺɎɔɑ əɌɛɚɜɔ ɝɑ ɛɚɐɐɜɒɌəɔ ɝɚ ɠɔəɌəɝɔɜɌɵɑ ɔ 

ɛɚɐɐɜɤɖɌ ɓɌ ɍɔɓəɔɝɔ ɔ ɚɜɏɌəɔɓɌɢɔɔ ɖɚɔ ɜɌɍɚɞɌɞ əɌ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ. ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɳɌ ɛɜɚɘɚɎɔɜɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɖɜɟɒəɌ 

ɑɖɚəɚɘɔɳɌ ɝɚ ɛɚɐɐɜɤɖɌ əɌ ɘɑɜɖɔ ɖɌɖɚ ɤɞɚ ɝɑ ɑɖɚ-ɐɔɓɌɳə, ɔɓɐɜɒɗɔɎɚɝɞ əɌ ɛɜɚɔɓɎɚɐɚɞ, 

ɘɚɒəɚɝɞ ɓɌ ɛɚɛɜɌɎɖɌ ɔ ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɟɛɚɞɜɑɍɌ əɌ ɝɑɖɟəɐɌɜəɔ ɝɟɜɚɎɔəɔ [25]. 

ȶɌɖɚ ɐɑɗ ɚɐ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ, ȱȿ ɛɚɝɞɌɎɔ ɏɚɗɑɘ ɍɜɚɳ ɛɚɝɑɍəɔ ɢɑɗɔ ɓɌ ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ. Ⱦɔɑ ɎɖɗɟɣɟɎɌɌɞ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɝɞɌɛɖɌɞɌ əɌ ɜɑɢɔɖɗɔɜɌɵɑ Ɏɚ ȱȿ ɐɚ 65% ɐɚ 2035 
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ɏɚɐɔəɌ, əɌɘɌɗɟɎɌɵɑ əɌ ɝɚɓɐɌɎɌɵɑɞɚ ɚɞɛɌɐ ɔ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɑɖɚɗɚɤɖɔ 

ɛɜɚɔɓɎɚɐɔ ɔ ɟɝɗɟɏɔ. Ȱɚɛɚɗəɔɞɑɗəɚ, ȱȿ ɔɘɌ əɌɘɑɜɌ ɐɌ ɳɌ ɛɜɚɘɚɎɔɜɌ ɢɔɜɖɟɗɌɜəɌɞɌ 

ɑɖɚəɚɘɔɳɌ əɌ ɏɗɚɍɌɗəɚ əɔɎɚ ɛɜɑɖɟ ɝɚɜɌɍɚɞɖɌ ɝɚ ɐɜɟɏɔ ɓɑɘɳɔ ɔ ɘɑɮɟəɌɜɚɐəɔ ɚɜɏɌəɔɓɌɢɔɔ 

[25]. ȳɌ ɐɌ ɏɔ ɛɚɝɞɔɏəɑ ɚɎɔɑ ɢɑɗɔ, ȱȿ ɜɌɓɎɔ ɏɚɗɑɘ ɍɜɚɳ ɛɚɗɔɞɔɣɖɔ ɌɗɌɞɖɔ ɔ ɔəɔɢɔɳɌɞɔɎɔ, 

ɎɖɗɟɣɟɎɌɳɷɔ ɏɚ ɔ ɛɌɖɑɞɚɞ ɓɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ ɚɐ 2018 ɏɚɐɔəɌ. ȻɌɖɑɞɚɞ ɝɚɐɜɒɔ ɜɌɓɗɔɣəɔ 

ɘɑɜɖɔ əɌɝɚɣɑəɔ ɖɚə ɛɚɞɞɔɖəɟɎɌɵɑ əɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɖɌɖɚ ɤɞɚ ɝɑ əɚɎɔ ɢɑɗɔ ɓɌ 

ɜɑɢɔɖɗɔɜɌɵɑ, ɍɌɜɌɵɌ ɓɌ ɑɖɚɗɚɤɖɔ ɐɔɓɌɳə ɔ ɘɑɜɖɔ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ [33]. ȱȿ, ɔɝɞɚ 

ɞɌɖɌ, ɚɍɑɓɍɑɐɟɎɌ ɝɜɑɐɝɞɎɌ ɔ ɛɚɘɚɤ ɓɌ ɍɔɓəɔɝɔɞɑ ɔ ɚɜɏɌəɔɓɌɢɔɔɞɑ ɖɚɔ ɳɌ ɛɜɚɘɚɎɔɜɌɌɞ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȴəɔɢɔɳɌɞɔɎɌɞɌ əɌ ȱȿ Ɂɚɜɔɓɚəɞ 2020, əɌ ɛɜɔɘɑɜ, ɠɔəɌəɝɔɜɌ 

ɔɝɞɜɌɒɟɎɌɣɖɔ ɔ ɔəɚɎɌɞɔɎəɔ ɛɜɚɑɖɞɔ Ɏɚ ɚɍɗɌɝɞɔɞɑ ɎɖɗɟɣɟɎɌɳɷɔ ɖɜɟɒɑə ɐɔɓɌɳə, əɌɘɌɗɟɎɌɵɑ əɌ 

ɚɞɛɌɐɚɞ ɔ ɑɠɔɖɌɝəɚɝɞ əɌ ɜɑɝɟɜɝɔɞɑ [34]. 

Ƚɛɚɜɑɐ ȱɎɜɚɝɞɌɞ, ɌɏɑəɢɔɳɌɞɌ ɓɌ ɝɞɌɞɔɝɞɔɖɌ əɌ ȱɎɜɚɛɝɖɌɞɌ ɟəɔɳɌ, ɜɌɘɖɌɞɌ ɓɌ ɘɚəɔɞɚɜɔəɏ ɓɌ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɎɚɝɛɚɝɞɌɎɑəɌ ɚɐ ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɝɑ ɝɚɝɞɚɔ ɚɐ ɐɑɝɑɞ 

ɔəɐɔɖɌɞɚɜɔ ɛɚɐɑɗɑəɔ Ɏɚ ɝɗɑɐəɔɞɑ ɣɑɞɔɜɔ ɞɑɘɌɞɝɖɔ ɚɍɗɌɝɞɔ, ɚɐ ɖɚɔ əɑɖɚɔ ɝɑ ɛɚəɌɞɌɘɟ 

ɛɚɐɑɗɑəɔ əɌ ɛɚɐ-ɔəɐɔɖɌɞɚɜɔ (ȽɗɔɖɌ 6) (ȾɌɍɗɚ ). Ƚɗɑɐɑɵɑɞɚ əɌ ɞɑɘɌɞɝɖɌɞɌ ɚɍɗɌɝɞ ɓɌ 

ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ ɑ ɚɐ ɝɟɤɞɔəɝɖɚ ɓəɌɣɑɵɑ ɓɌ ɜɌɓɍɔɜɌɵɑ əɌ əɌɛɜɑɐɚɖɚɞ ɖɚə 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ. ȺɍɗɌɝɞɌ əɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɝɑ ɠɚɖɟɝɔɜɌ əɌ ɓɌɳɌɖəɟɎɌɵɑ əɌ 

ɜɑɢɔɖɗɔɜɌɵɑɞɚ, ɤɞɚ ɑ ɖɗɟɣəɌ ɖɚɘɛɚəɑəɞɌ əɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ, ɔ əɌ 

ɛɜɚɢɑəɞɚɞ əɌ ɚɞɛɌɐ ɤɞɚ ɝɑ ɜɑɢɔɖɗɔɜɌ ɔ əɌɎɔɝɞɔəɌ ɝɑ ɎɜɌɷɌ Ɏɚ ɑɖɚəɚɘɝɖɔɚɞ ɢɔɖɗɟɝ ɓɌ ɐɌ 

ɛɜɚɐɚɗɒɔ ɐɌ ɐɌɎɌ Ɏɜɑɐəɚɝɞ. ȺɍɗɌɝɞɌ əɌ ɝɑɖɟəɐɌɜəɔɞɑ ɝɟɜɚɎɔəɔ ɳɌ əɌɏɗɌɝɟɎɌ ɖɚɗɔɣɔəɌɞɌ əɌ 

ɜɑɢɔɖɗɔɜɌəɔ ɘɌɞɑɜɔɳɌɗɔ, ɖɚɔ ɏɔ ɓɌɘɑəɟɎɌɌɞ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ ɔ ɏɚ əɌɘɌɗɟɎɌɌɞ 

ɎɗɔɳɌəɔɑɞɚ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. ȺɍɗɌɝɞɌ əɌ ɖɚəɖɟɜɑəɞəɚɝɞ ɔ ɔəɚɎɌɞɔɎəɚɝɞ ɝɗɑɐɔ ɐɎɌ 

ɌɝɛɑɖɞɌ. ȻɜɎɌɞɌ ɝɑ əɚɎɔɞɑ ɜɌɍɚɞəɔ ɘɑɝɞɌ ɤɞɚ ɝɑ ɛɜɑɐɎɔɐɟɎɌ ɐɑɖɌ ɷɑ ɏɔ ɝɚɓɐɌɐɑ 

ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɖɌɖɚ ɔ əɑɳɓɔəɔɚɞ ɛɜɔɐɚəɑɝ Ɏɚ ɜɌɝɞɚɞ.  

Ȱɜɟɏɔɚɞ ɑ ɜɌɓɎɚɳ əɌ ɔəɚɎɌɞɔɎəɔ ɞɑɡəɚɗɚɏɔɔ ɖɚɔ ɚɎɚɓɘɚɒɟɎɌɌɞ ɛɚɗɑɝəɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ 

ɐɔɓɌɳəɔ əɌ ɛɜɚɔɓɎɚɐɔ ɔ ɛɚɐɐɜɒɟɎɌɌɞ ɔəɚɎɌɞɔɎəɔ ɔəɐɟɝɞɜɔɝɖɔ ɛɜɚɢɑɝɔ 

(https://ec.europa.eu/eurostat/web/circular -economy/indicators).  
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ȽɗɔɖɌ 6. ȼɌɘɖɌ əɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ əɌ ȱȿ 

ȾɌɍɑɗɌ 5. ȴəɐɔɖɌɞɚɜɔ ɓɌ ɝɗɑɐɑɵɑ əɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ Ɏɚ ȱɎɜɚɛɝɖɌɞɌ ȿəɔɳɌ 

ȾɑɘɌɞɝɖɔ ɚɍɗɌɝɞɔ ȴəɐɔɖɌɞɚɜɔ 

ȻɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ 
¶ ȽɌɘɚɐɚɎɚɗəɚɝɞ əɌ ɝɟɜɚɎɔəɔ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ 

Ɏɚ ȱȿ; 

¶ ȳɑɗɑəɔ ɳɌɎəɔ əɌɍɌɎɖɔ (ɖɌɖɚ ɔəɐɔɖɌɞɚɜ ɓɌ 

ɠɔəɌəɝɔɝɖɔ Ɍɝɛɑɖɞɔ); 

¶ ȽɚɓɐɌɎɌɵɑ ɚɞɛɌɐ (ɖɌɖɚ ɛɚɖɌɓɌɞɑɗ ɓɌ 

Ɍɝɛɑɖɞɔɞɑ əɌ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ); 

¶ ȺɝɞɌɞɚɢɔ ɚɐ ɡɜɌəɌ. 

ȿɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ¶ ȽɞɌɛɖɔ əɌ ɜɑɢɔɖɗɔɜɌɵɑ (ɟɐɑɗɚɞ əɌ ɚɞɛɌɐɚɞ 

ɤɞɚ ɝɑ ɜɑɢɔɖɗɔɜɌ); 

¶ Ƚɛɑɢɔɠɔɣəɔ ɞɑɖɚɎɔ əɌ ɚɞɛɌɐ (ɚɞɛɌɐ ɚɐ 

ɛɌɖɟɎɌɵɑ, ɍɔɚɚɞɛɌɐ, ɑ-ɚɞɛɌɐ, ɔɞə.). 
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ȽɑɖɟəɐɌɜəɔ ɝɟɜɚɎɔəɔ ¶ Ȼɜɔɐɚəɑɝ əɌ ɜɑɢɔɖɗɔɜɌəɔ ɘɌɞɑɜɔɳɌɗɔ ɖɚə 

ɛɚɍɌɜɟɎɌɣɖɌɞɌ əɌ ɝɟɜɚɎɔəɔ; 

¶ ȾɜɏɚɎɔɳɌ əɌ ɜɑɢɔɖɗɔɜɌɣɖɔ ɝɟɜɚɎɔəɔ ɛɚɘɑɮɟ 

ɓɑɘɳɔɞɑ-ɣɗɑəɖɔ əɌ ȱȿ ɔ ɝɚ ɚɝɞɌɞɚɖɚɞ ɚɐ ɝɎɑɞɚɞ. 

ȶɚəɖɟɜɑəɞəɚɝɞ ɔ 

ɔəɚɎɌɞɔɎəɚɝɞ 

¶ ȻɜɔɎɌɞəɔ ɔəɎɑɝɞɔɢɔɔ, ɜɌɍɚɞəɔ ɘɑɝɞɌ ɔ ɍɜɟɞɚ 

ɐɚɐɌɐɑəɌ Ɏɜɑɐəɚɝɞ; 

¶ ȻɌɞɑəɞɔ ɛɚɎɜɓɌəɔ ɝɚ ɜɑɢɔɖɗɔɜɌɵɑ ɔ 

ɝɑɖɟəɐɌɜəɔ ɝɟɜɚɎɔəɔ ɖɌɖɚ ɛɜɚɖɝɔ ɓɌ 

ɔəɚɎɌɢɔɔ. 
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ȻɜɚɢɑəɖɌɞɌ əɌ ɖɎɔɓɚɞ ɷɑ ɝɑ əɌɛɜɌɎɔ əɌ ȸɟɐɗ 

ȻȺȴȸȹȴȶ 

ǒ ȶɜɟɒəɌ ɑɖɚəɚɘɔɳɌ: ȼɌɘɖɌ ɓɌ ɝɔɝɞɑɘɝɖɚ ɜɑɤɑəɔɑ ɤɞɚ ɝɑ ɝɛɜɌɎɟɎɌ ɝɚ ɏɗɚɍɌɗəɔɞɑ 

ɛɜɑɐɔɓɎɔɢɔ ɖɌɖɚ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ, ɏɟɍɑɵɑɞɚ əɌ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ, 

ɚɞɛɌɐɚɞ ɔ ɓɌɏɌɐɟɎɌɵɑɞɚ. Ƚɑ ɓɌɝəɚɎɌ əɌ ɞɜɔ ɛɜɔəɢɔɛɔ, Ɏɚɐɑəɔ ɚɐ ɐɔɓɌɳəɚɞ: 

ɑɗɔɘɔəɔɜɌɵɑ əɌ ɚɞɛɌɐɚɞ ɔ ɓɌɏɌɐɟɎɌɵɑɞɚ, ɢɔɜɖɟɗɔɜɌɵɑ əɌ ɛɜɚɔɓɎɚɐɔ ɔ ɘɌɞɑɜɔɳɌɗɔ 

(ɝɚ əɔɎəɌɞɌ əɌɳɏɚɗɑɘɌ Ɏɜɑɐəɚɝɞ) ɔ ɜɑɏɑəɑɜɔɜɌɵɑ əɌ ɛɜɔɜɚɐɌɞɌ. 

ǒ ȷɔəɑɌɜəɌ ɑɖɚəɚɘɔɳɌ: ȱɖɚəɚɘɔɳɌ Ɏɚ ɖɚɳɌ ɝɑ ɔɓɎɗɑɖɟɎɌɌɞ ɖɚəɑɣəɔ ɜɑɝɟɜɝɔ ɓɌ ɐɌ ɝɑ 

əɌɛɜɌɎɌɞ ɛɜɚɔɓɎɚɐɔ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ - ɏɑəɑɜɌɗəɚ əɑ ɝɚ ɢɑɗɚɝɑə ɛɚɞɑəɢɔɳɌɗ - ɔ ɛɚɞɚɌ 

ɝɑ ɠɜɗɌɌɞ (ăɓɑɘɔ-əɌɛɜɌɎɔ-ɚɞɛɌɐò). 

ǒ ȼɑɢɔɖɗɔɜɌɵɑ: ɝɔɝɞɑɘ Ɏɚ ɖɚɳ ăɎɜɑɐəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ ɜɑɝɟɜɝɔɞɑ 

ɝɑ ɚɐɜɒɟɎɌ Ɏɚ ɑɖɚəɚɘɔɳɌɞɌ ɤɞɚ ɑ ɘɚɒəɚ ɛɚɐɚɗɏɚ, Ɍ ɝɚɓɐɌɎɌɵɑɞɚ ɚɞɛɌɐ ɝɑ 

ɘɔəɔɘɔɓɔɜɌò (ȱɎɜɚɛɝɖɌ ɖɚɘɔɝɔɳɌ, 2015 ɏɚɐɔəɌ). 

ǒ ȻɜɑɜɌɝɛɜɑɐɑɗɑɞɑ: ɛɜɑəɌɝɚɣɑɞɑ ɏɚ ɛɜɚɔɓɎɚɐɚɞ ɚɐ əɑɏɚɎɔɚɞ əɌɘɑəɑɞ ɛɌɓɌɜ əɌ ɐɜɟɏ 

ɖɗɔɑəɞ ɓɌ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɝɚ ɎɔɝɚɖɌ Ɏɜɑɐəɚɝɞ əɌɘɑɝɞɚ ɐɌ ɝɞɌəɑ ɚɞɛɌɐ. 

ǒ ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ: ɝɑɖɚɳɌ ɚɛɑɜɌɢɔɳɌ ɝɚ ɖɚɳɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔɗɔ ɖɚɘɛɚəɑəɞɔɞɑ ɖɚɔ əɑ 

ɝɑ ɚɞɛɌɐ ɝɑ ɖɚɜɔɝɞɌɞ ɛɚɎɞɚɜəɚ ɓɌ ɔɝɞɌɞɌ ɢɑɗ ɓɌ ɖɚɳɌ ɝɑ ɖɚəɢɔɛɔɜɌəɔ 

ǒ ȻɚɛɜɌɎɖɌ: ȺɛɑɜɌɢɔɳɌ ɝɚ ɖɚɳɌ əɑɔɝɛɜɌɎəɔɚɞ ɔɗɔ ɝɖɜɤɑə ɛɜɚɔɓɎɚɐ ɔɗɔ ɖɚɘɛɚəɑəɞɌ ɝɑ 

ɎɜɌɷɌ əɌɓɌɐ Ɏɚ ɟɛɚɞɜɑɍɗɔɎɌ ɝɚɝɞɚɳɍɌ ɓɌ ɐɌ ɳɌ ɔɝɛɚɗəɔ əɌɘɑəɑɞɌɞɌ ɟɛɚɞɜɑɍɌ. 

ǒ ȼɑəɚɎɔɜɌɵɑ: ɎɜɌɞɑɞɑ ɏɚ ɛɜɚɔɓɎɚɐɚɞ Ɏɚ ɐɚɍɜɌ ɜɌɍɚɞəɌ ɝɚɝɞɚɳɍɌ. ȺɎɌ ɘɚɒɑ ɐɌ ɎɖɗɟɣɟɎɌ 

ɛɚɛɜɌɎɖɌ ɔɗɔ ɓɌɘɑəɌ əɌ ɖɚɘɛɚəɑəɞɔ, ɌɒɟɜɔɜɌɵɑ əɌ ɝɛɑɢɔɠɔɖɌɢɔɔɞɑ ɔ 

ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɖɚɓɘɑɞɔɣɖɔɚɞ ɔɓɏɗɑɐ. 

ǒ ȻɚɎɞɚɜəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ: Ȼɜɑɟɜɑɐɑɞɑ ɏɔ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɖɚɘɛɚəɑəɞɔɞɑ Ɏɚ əɚɎɌ ɝɚɝɞɚɳɍɌ 

ɝɚ ɔɝɞɚ ɔɗɔ ɛɚɐɚɍɜɑəɚ əɔɎɚ əɌ ɛɑɜɠɚɜɘɌəɝɔ ɖɌɖɚ əɚɎɚɛɜɚɔɓɎɑɐɑəɔɞɑ. 

ǒ ȳɌɖɜɑɛəɟɎɌɵɑ: Ȼɜɚɢɑɝ əɌ ɎɌɐɑɵɑ ɘɌɞɑɜɔɳɌɗ, ɑəɑɜɏɔɳɌ ɔɗɔ ɎɚɐɌ ɚɐ ɛɜɚɞɚɖɚɞ əɌ ɚɞɛɌɐ 

ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔɗɔ ɜɑɢɔɖɗɔɜɌɵɑ. 

ǒ Ȯɔɜɹɔə: ȸɌɞɑɜɔɳɌɗɔ ɖɚɔ ɝ¯ ɟɤɞɑ əɑ ɝɑ ɖɚɜɔɝɞɑəɔ Ɏɚ ɑɖɚəɚɘɔɳɌɞɌ. 

ǒ ȹɑɐɑɎɝɞɎɑəɚ: ȸɌɞɑɜɔɳɌɗɔ ɤɞɚ ɍɔɗɑ ɛɜɑɞɡɚɐəɚ ɖɚɜɔɝɞɑəɔ. ȺɎɌ ɏɔ ɎɖɗɟɣɟɎɌ: 

ɘɌɞɑɜɔɳɌɗɔɞɑ Ɏɚ ɛɜɚɔɓɎɚɐɔɞɑ ɖɚɔ ɍɔɗɑ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑəɔ, ɚɍəɚɎɑəɔ ɔɗɔ 

ɛɚɛɜɌɎɑəɔ; ɖɚɘɛɚəɑəɞɔ ɖɚɔ ɝɑ ɛɚɎɞɚɜəɚ ɛɜɚɔɓɎɑɐɑəɔ; ɘɌɞɑɜɔɳɌɗɔ ɖɚɔ ɝɑ 

ɜɑɢɔɖɗɔɜɌəɔ. Ƚɑ əɌɜɑɖɟɎɌ ɔ ɝɑɖɟəɐɌɜəɔ ɘɌɞɑɜɔɳɌɗɔ.materials that have been 

recycled. Also referred to as secondary materials.  
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ȻȬȸȱȾȹȴ ȯȼȬȰȺȮȴ ȴ 

ȶȺȹɂȱȻȾ ȹȬ ȹȿȷȬ ȺȾȻȬȰ 

 

 

 

ȺɎɚɳ ɛɜɚɑɖɞ ɑ ɠɔəɌəɝɔɜɌə ɝɚ ɛɚɐɐɜɤɖɌ ɚɐ ȱɎɜɚɛɝɖɌɞɌ 

ɖɚɘɔɝɔɳɌ. ȺɎɌɌ ɛɟɍɗɔɖɌɢɔɳɌ ɏɔ ɚɐɜɌɓɟɎɌ ɝɌɘɚ ɝɞɌɎɚɎɔɞɑ 

əɌ ɌɎɞɚɜɚɞ ɔ ɖɚɘɔɝɔɳɌɞɌ əɑ ɘɚɒɑ ɐɌ ɍɔɐɑ ɚɐɏɚɎɚɜəɌ ɓɌ 

ɖɌɖɎɌ ɍɔɗɚ ɟɛɚɞɜɑɍɌ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ əɌɛɜɌɎɔ əɌ 

ɔəɠɚɜɘɌɢɔɔɞɑ ɝɚɐɜɒɌəɔ Ɏɚ əɑɌ. 
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Ȼɜɔɛɔɤɑɞɑ ɖɚə ɚɎɌ ɐɑɗɚ: ȹɑɖɚɘɑɜɢɔɳɌɗəɚ - ȹɑ ɝɘɑɑɞɑ ɐɌ ɏɚ ɖɚɜɔɝɞɔɞɑ 

ɘɌɞɑɜɔɳɌɗɚɞ ɓɌ ɖɚɘɑɜɢɔɳɌɗəɔ ɢɑɗɔ. ȭɑɓ ȰɑɜɔɎɌɞɔ - Ȭɖɚ ɜɑɘɔɖɝɔɜɌɞɑ, 

ɞɜɌəɝɠɚɜɘɔɜɌɞɑ ɔɗɔ əɌɐɚɏɜɌɐɟɎɌɞɑ əɌ ɘɌɞɑɜɔɳɌɗɚɞ, əɑ ɝɘɑɑɞɑ ɐɌ ɏɚ 

ɐɔɝɞɜɔɍɟɔɜɌɞɑ ɔɓɘɑəɑɞɔɚɞ ɘɌɞɑɜɔɳɌɗ. 

https://creativecommons.org/licenses/by -nc -nd/4.0/  

ȮȺȮȱȰ 

 

ȽɎɑɞɝɖɚɞɚ ɟɜɍɌəɚ əɌɝɑɗɑəɔɑ ɝɑ ɚɣɑɖɟɎɌ ɐɌ ɝɑ ɟɐɎɚɔ ɐɚ 2050 ɏɚɐɔəɌ.5 Ȱɚ 2030 ɏɚɐɔəɌ, ɤɑɝɞ ɚɐ ɝɑɖɚɔ 

ɐɑɝɑɞ ɗɟɮɑ ɷɑ ɒɔɎɑɌɞ Ɏɚ ɏɜɌɐ, Ɍ ɐɚ 2050 ɏɚɐɔəɌ ɚɎɌɌ ɍɜɚɳɖɌ ɷɑ ɐɚɝɞɔɏəɑ ɝɑɐɟɘ ɚɐ ɐɑɝɑɞ.6 ȼɑɌɗəɚ, ɍɜɚɳɚɞ 

əɌ ɟɜɍɌəɔ ɒɔɞɑɗɔ ɜɌɝɞɑ ɓɌ ɜɑɣɔɝɔ 60 ɘɔɗɔɚəɔ ɗɟɮɑ ɝɑɖɚɳɌ ɏɚɐɔəɌ. ȶɌɖɚ ɤɞɚ ɛɗɌəɑɞɌɞɌ ɝɞɌəɟɎɌ 

ɛɚɟɜɍɌəɌ, ɏɜɌɐɚɎɔɞɑ ɞɜɑɍɌ ɐɌ ɝɞɌəɌɞ ɛɚɛɌɘɑɞəɔ. ȯɚɗɑɘɌɞɌ ɟɜɍɌəɔɓɌɢɔɳɌ ɍɌɜɌ əɚɎɔ ɔ ɔəɚɎɌɞɔɎəɔ 

əɌɣɔəɔ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɝɗɚɒɑəɚɝɞɌ əɌ ɟɜɍɌəɚɞɚ ɒɔɎɑɑɵɑ; ɍɌɜɌ əɚɎɔ əɌɣɔəɔ ɓɌ əɌɝɚɣɟɎɌɵɑ əɌ 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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ɛɜɚɍɗɑɘɔɞɑ əɌ ɛɜɑəɌɞɜɟɛɌəɚɝɞ, ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɑəɑɜɏɔɳɌ, ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɜɑɝɟɜɝɔɞɑ ɔ ɓɌɤɞɔɞɌ əɌ 

ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. Ⱦɚɖɘɟ Ɏɚ ɞɚɳ ɖɚəɞɑɖɝɞ, ɛɌɘɑɞəɔɞɑ ɏɜɌɐɚɎɔ ɝɑ ɛɚɳɌɎɟɎɌɌɞ əɑ ɝɌɘɚ ɖɌɖɚ ɔəɚɎɌɞɔɎɑə 

əɌɣɔə əɌ ɜɌɍɚɞɌ ɓɌ ɔɐəɚɞɚ ɟɜɍɌəɚ ɒɔɎɑɑɵɑ, ɞɟɖɟ ɖɌɖɚ ɖɗɟɣəɌ ɝɞɜɌɞɑɏɔɳɌ ɓɌ ɝɛɜɌɎɟɎɌɵɑ ɝɚ 

ɝɔɜɚɘɌɤɞɔɳɌɞɌ ɔ əɑɑɐəɌɖɎɚɝɞɌ, əɑɎɜɌɍɚɞɑəɚɝɞɌ ɔ ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɑəɑɜɏɔɳɌɞɌ. 

ȴ ɛɚɖɜɌɳ ɝɑɏɌɤəɔɚɞ ɍɜɌə əɌ ɐɔɝɖɟɝɔɔ ɔ ɐɑɍɌɞɔ ɓɌ ɎɜɑɐəɚɝɞɌ, ɠɟəɖɢɔɳɌɞɌ ɔ ɔɐəɔəɌɞɌ əɌ Smart 

ȯɜɌɐɚɎɔ,7 ɖɌɖɚ ɖɚəɢɑɛɞ ɝɑ ɝɛɜɚɞɔɎɝɞɌɎɟɎɌ əɌ ɗɑɝəɌɞɌ ɐɑɠɔəɔɢɔɳɌ. Ȯɚ əɑɏɚɎɚɞɚ ɳɌɐɜɚ, ɔɐɑɳɌɞɌ ɓɌ 

ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ ɝɑ Ɏɖɚɜɑəɑɞɔ Ɏɚ ɝɚɓɐɌɎɌɵɑɞɚ ɔ ɛɚɎɜɓɟɎɌɵɑɞɚ əɌ ɣɚɎɑɣɖɔɚɞ ɖɌɛɔɞɌɗ, ɝɚɢɔɳɌɗəɔɚɞ 

ɖɌɛɔɞɌɗ ɔ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ ɓɌ ɔəɠɚɜɘɌɞɔɣɖɌ ɔ ɖɚɘɟəɔɖɌɢɔɝɖɌ ɞɑɡəɚɗɚɏɔɳɌ (ȴȶȾ) ɝɚ ɢɑɗ ɐɌ ɏɑəɑɜɔɜɌ 

ɛɚɏɚɗɑɘ ɔ ɛɚɚɐɜɒɗɔɎ ɑɖɚəɚɘɝɖɔ ɜɌɓɎɚɳ ɔ ɛɚɐɚɍɌɜ ɖɎɌɗɔɞɑɞ əɌ ɒɔɎɚɞɚɞ. ȻɌɘɑɞəɔɞɑ ɏɜɌɐɚɎɔ ɝɑ 

ɐɚɛɚɗəɔɞɑɗəɚ ɐɑɠɔəɔɜɌəɔ ɛɚ ɤɑɝɞ ɚɝɖɔ ɔɗɔ ɐɔɘɑəɓɔɔ: 

Å ȻɌɘɑɞəɌ ɑɖɚəɚɘɔɳɌ 

Å ȻɌɘɑɞəɌ ɘɚɍɔɗəɚɝɞ 

Å ȻɌɘɑɞəɌ ɝɜɑɐɔəɌ 

Å ȻɌɘɑɞəɔ ɗɟɮɑ 

Å ȻɌɘɑɞəɚ ɒɔɎɑɑɵɑ 

Å ȻɌɘɑɞəɚ ɟɛɜɌɎɟɎɌɵɑ 

ȶɚɚɜɐɔəɌɢɔɳɌɞɌ əɌ ɛɚɗɔɞɔɖɔɞɑ ɐɚɗɒ ɚɎɔɑ ɐɔɘɑəɓɔɔ ɏɔ ɚɐɜɌɓɟɎɌ ɛɚɓɔɞɔɎəɔɞɑ ɛɚɎɜɌɞəɔ ɔəɠɚɜɘɌɢɔɔ 

ɛɚɘɑɮɟ ɜɌɓɎɚɳ ɔ ɟɜɍɌəɔɓɌɢɔɳɌ əɌ ɏɜɌɐɚɞ; ɏɜɌɐɚɎɔɞɑ ɛɜɔɎɗɑɖɟɎɌɌɞ ɗɟɮɑ ɐɚɐɑɖɌ ɐɚɝɞɌɛəɚɝɞɌ əɌ 

əɌɝɑɗɑəɔɑɞɚ, Ɍ ɔəɠɜɌɝɞɜɟɖɞɟɜɌɞɌ ɏɚ ɚɗɑɝəɟɎɌ ɑɖɚəɚɘɝɖɔɚɞ ɔ ɚɛɤɞɑɝɞɎɑəɔɚɞ ɜɌɓɎɚɳ. ȹɚ, ɚɎɚɳ ɠɔɐɍɑɖ 

ɝɌɘ ɔ ɜɌɝɞɚɞ ɤɞɚ ɏɚ ɛɜɑɐɔɓɎɔɖɟɎɌ əɑ ɝɑ ɐɚɎɚɗəɔ ɓɌ ɐɌ ɝɑ ɝɚɓɐɌɐɌɞ ɚɣɑɖɟɎɌəɔɞɑ ɛɜɔɐɚɍɔɎɖɔ, ɖɌɖɚ ɤɞɚ 

ɝɑ ɛɜɚɍɗɑɘɔɞɑ ɛɚɎɜɓɌəɔ ɝɚ əɑɖɚəɞɜɚɗɔɜɌəɔɚɞ ɜɌɝɞ əɌ ɘɑɏɌ-ɏɜɌɐɚɎɔɞɑ ɘəɚɏɟ ɛɚɖɌɒɟɎɌɌɞ. 

Ȯɜɝɖɔɞɑ ɛɚɘɑɮɟ ɑɖɚəɚɘɝɖɔɚɞ, ɚɛɤɞɑɝɞɎɑəɔɚɞ ɔ ɑɖɚɗɚɤɖɔɚɞ ɜɌɓɎɚɳ əɑ ɝɑ ɝɖɌɗɌɍɔɗəɔ ɍɔɐɑɳɷɔ ɏɜɌɐɚɎɔɞɑ 

ɝɑ ɤɔɜɌɞ ɔ ɞɑɤɖɚ ɑ ɛɜɑɢɔɓəɚ ɐɌ ɝɑ ɛɜɑɐɎɔɐɌɞ, Ɍ ɖɌɘɚɗɔ ɐɌ ɝɑ ɖɚəɞɜɚɗɔɜɌɌɞ. ȳɌɞɚɌ, əɔɎəɌɞɌ ɖɚɜɔɝəɌ 

ɑɎɚɗɟɢɔɳɌ ɘɚɜɌ ɐɌ ɍɔɐɑ ɚɗɑɝəɑɞɌ ɝɚ ɖɚɘɍɔəɌɢɔɳɌ əɌ ɜɌɘɖɚɎəɔ ɟɝɗɚɎɔ ɔ ɔəɠɚɜɘɌɢɔɝɖɌ ɔ 

ɖɚɘɟəɔɖɌɢɔɝɖɌ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ. ȹɌ ɚɎɚɳ əɌɣɔə ɝɑ ɚɍɑɓɍɑɐɟɎɌ ɛɗɌɞɠɚɜɘɌ əɌ ɖɚɳɌ ɎɗɌɐɔɞɑ, ɍɔɓəɔɝɔɞɑ 

ɔ ɏɜɌɮɌəɔɞɑ ɘɚɒɌɞ ɐɌ ɖɚɘɟəɔɢɔɜɌɌɞ ɔ ɐɌ ɜɌɍɚɞɌɞ ɓɌɑɐəɚ ɔ ɐɌ ɳɌ ɝɗɑɐɌɞ ɑɎɚɗɟɢɔɳɌɞɌ əɌ ɏɜɌɐ. 

Ȯɚ ɏɗɚɍɌɗəɔɚɞ ɛɜɚɠɔɗ əɌ ɟɜɍɌəɔɚɞ ɜɌɓɎɚɳ, ɛɌɘɑɞəɔɚɞ ɏɜɌɐ ɝɑ ɛɚɳɌɎɟɎɌ ɖɌɖɚ ɎɌɒəɌ ɚɝəɚɎɌ ɓɌ ɔɐəɚɞɚ 

ɛɜɚɤɔɜɟɎɌɵɑ əɌ ɏɜɌɐɚɞ. ȯɗɚɍɌɗəɔɞɑ ɖɚəɖɟɜɑəɞɔ əɌ ȱɎɜɚɛɌ ɘɑɮɟ ɑɖɚəɚɘɔɔɞɑ Ɏɚ ɜɌɓɎɚɳ ɝɛɜɚɎɑɐɟɎɌɌɞ 

ɏɚɗɑɘɔ ɛɜɚɏɜɌɘɔ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ. ȴəɐɔɳɌ ɛɗɌəɔɜɌ ɐɌ ɛɚɞɜɚɤɔ 66 ɘɔɗɔɳɌɜɐɔ ɑɎɜɌ ɜɌɓɎɔɎɌɵɑ əɌ 

ɝɑɐɟɘ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ ɐɚɗɒ ɔəɐɟɝɞɜɔɝɖɔɚɞ ɖɚɜɔɐɚɜ Ȱɑɗɡɔ-ȸɟɘɍɌɔ10 ɖɚɜɔɝɞɑɳɷɔ ɘɑɤɌɎɔəɌ əɌ ɳɌɎəɚ-

ɛɜɔɎɌɞəɚ ɛɌɜɞəɑɜɝɞɎɚ (80%) ɔ ɳɌɎəɚ ɠɔəɌəɝɔɜɌəɔ ɔəɎɑɝɞɔɢɔɔ Ɏɚ ɚɝəɚɎəɌɞɌ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ (20%). ȴ 

ȶɔəɌ ɳɌ ɝɗɑɐɔ ɝɞɜɌɞɑɏɔɳɌɞɌ ɓɌ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ ɖɌɖɚ ɐɑɗ ɚɐ əɑɳɓɔəɔɞɑ əɌɛɚɜɔ ɓɌ ɝɞɔɘɟɗɔɜɌɵɑ 

ɑɖɚəɚɘɝɖɔ ɜɌɓɎɚɳ ɔ ɔɝɖɚɜɑəɟɎɌɵɑ əɌ ɝɔɜɚɘɌɤɞɔɳɌɞɌ. ȭɔɐɑɳɷɔ ɝɔɜɚɘɌɤɞɔɳɌɞɌ Ɏɚ ȶɔəɌ ɑ ɏɗɌɎəɚ 

ɜɟɜɌɗɑə ɠɑəɚɘɑə, ɛɜɚɏɜɌɘɌɞɌ ɝɑ ɚɍɔɐɟɎɌ ɐɌ ɛɜɔɎɗɑɣɑ ɜɟɜɌɗəɔ ɜɌɍɚɞəɔɢɔ Ɏɚ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ, ɖɚɔ 

ɛɚɞɚɌ ɘɚɒɌɞ ɐɌ ɝɗɟɒɌɞ ɖɌɖɚ ɚɏɜɚɘəɔ ɟɜɍɌəɔ ɢɑəɞɜɔ ɓɌ ɎɜɌɍɚɞɟɎɌɵɑ. ȻɚɣəɟɎɌɳɷɔ ɚɐ ɘɌɜɞ 2012 ɏɚɐɔəɌ, 

ɚɎɌɌ ɝɞɜɌɞɑɏɔɳɌ, ɍɌɓɔɜɌəɌ əɌ ɞɜɌəɝɠɚɜɘɌɢɔɳɌ əɌ ɛɚɝɞɚɑɣɖɔɞɑ ɏɜɌɐɚɎɔ, ɎɖɗɟɣɟɎɌɤɑ əɌɳɘɌɗɖɟ 54 

ɛɜɚɑɖɞɔ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ Ɏɚ ɎɖɟɛəɌ Ɏɜɑɐəɚɝɞ ɚɐ 113 ɘɔɗɔɳɌɜɐɔ ɑɎɜɌ. ȮɗɌɐɌɞɌ Ɏɚ ȥɟɒəɌ ȶɚɜɑɳɌ 
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ɠɚɜɘɔɜɌɤɑ ȴȾ ɛɗɌə ɓɌ ɛɌɘɑɞəɌ ȶɚɜɑɳɌ Ɏɚ 2010 ɏɚɐɔəɌ, ɖɚɳ ɔɘɌɤɑ ɓɌ ɢɑɗ ɐɌ ɝɑ ɛɚɎɜɓɑ ɔ ɐɌ ɳɌ ɛɚɐɚɍɜɔ 

ɝɑɛɜɔɝɟɞəɌɞɌ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ ɖɚɳɌ ɍɑɤɑ ɜɌɓɎɔɑəɌ ɛɜɑɖɟ U-ɝɞɜɌɞɑɏɔɳɌɞɌ ɐɚ 2030 ɏɚɐɔəɌ. ɂɑɗɞɌ ɑ ɐɌ ɝɑ 

ɛɚɎɜɓɑ ɠɔɓɔɣɖɌɞɌ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ, ɎɖɗɟɣɟɎɌɳɷɔ ɤɔɜɚɖɚɛɚɳɌɝɑə ɔəɞɑɜəɑɞ ɔ ȼɀȴȰ ɞɑɡəɚɗɚɏɔɳɌɞɌ ɝɚ 

ɚɛɝɑɏ əɌ ɟɜɑɐɔ, ɝɚɠɞɎɑɜ, ɛɗɌɞɠɚɜɘɔ ɔ ɘɜɑɒəɔ ɞɑɡəɚɗɚɏɔɔ. Ȼɜɔɘɑɜɔ ɓɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ ɎɖɗɟɣɟɎɌɌɞ 

ɛɜɔɝɛɚɝɚɍɑəɔ ɝɑɜɎɔɝəɔ ɛɚɜɞɌɗɔ ɓɌ ɏɜɌɮɌəɔɞɑ ɔ ɍɔɓəɔɝɔɞɑ. 

ȰɚɐɑɖɌ ɛɚɎɑɷɑ ɚɐ ɛɚɗɚɎɔəɌ ɚɐ ɝɎɑɞɝɖɚɞɚ əɌɝɑɗɑəɔɑ ɒɔɎɑɑ Ɏɚ ɏɜɌɐɚɎɔ, ɚɎɌ ɝɑ ɓɏɚɗɑɘɟɎɌ əɌ əɌɐ ɐɎɑ 

ɞɜɑɞɔəɔ Ɏɚ ȱȿ28 ɔ ɛɜɚɢɑəɞɚɞ ɜɌɝɞɑ. ȯɜɌɐɝɖɚɞɚ əɌɝɑɗɑəɔɑ ɝɚ ɎɔɝɚɖɌ ɏɟɝɞɔəɌ ɏɚ ɓɏɚɗɑɘɟɎɌ 

ɚɛɞɚɎɌɜɟɎɌɵɑɞɚ əɌ ɑəɑɜɏɔɳɌɞɌ, ɞɜɌəɝɛɚɜɞɚɞ, ɎɚɐɌɞɌ, ɓɏɜɌɐɔɞɑ ɔ ɳɌɎəɔɞɑ ɛɜɚɝɞɚɜɔ, ɞɌɖɌ ɤɞɚ ɞɜɑɍɌ ɐɌ ɝɑ 

ɔɓəɌɳɐɌɞ ɜɑɤɑəɔɳɌ ɖɚɔ ɝɑ ăɛɌɘɑɞəɔò, ɞ.ɑ. ɔ Ɏɔɝɚɖɚ ɑɠɔɖɌɝəɔ ɔ ɚɐɜɒɗɔɎɔ ɚɐ ɑɐəɌ ɝɞɜɌəɌ, ɖɌɖɚ ɔ 

ɏɑəɑɜɔɜɌɵɑ ɑɖɚəɚɘɝɖɔ ɛɜɚɝɛɑɜɔɞɑɞ ɔ ɝɚɢɔɳɌɗəɌ ɍɗɌɏɚɝɚɝɞɚɳɍɌ ɚɐ ɐɜɟɏɌ. ȺɎɌ əɌɳɐɚɍɜɚ ɝɑ ɛɚɝɞɔɏəɟɎɌ 

ɝɚ ɘɚɍɔɗɔɓɔɜɌɵɑ əɌ ɝɔɞɑ ɜɑɝɟɜɝɔ əɌ ɏɜɌɐɚɞ ɔ ɖɚɚɜɐɔəɔɜɌɵɑ əɌ əɑɏɚɎɔɞɑ Ɍɖɞɑɜɔ ɝɚ ɖɚɜɔɝɞɑɵɑ əɌ 

əɚɎɔ ɞɑɡəɚɗɚɏɔɔ ɔ əɌɛɜɑɐəɔ ɓɐɜɟɒɑəɔ ɛɚɗɔɞɔɖɔ. 

What is a Smart City?  

 

ȴəɠɚɜɘɌɢɔɝɖɌɞɌ ɔ ɖɚɘɟəɔɖɌɢɔɝɖɌɞɌ ɞɑɡəɚɗɚɏɔɳɌ (ȴȶȾ) ɑ 

ɖɗɟɣɑə ɚɎɚɓɘɚɒɟɎɌɣ əɌ ɏɜɌɐɚɎɔɞɑ ɐɌ ɝɑ ɝɛɜɌɎɌɞ ɝɚ ɚɎɔɑ 

ɛɜɑɐɔɓɎɔɢɔ əɌ ăɛɌɘɑɞɑəò əɌɣɔə. Ȯɚ ɚɎɚɳ ɔɓɎɑɤɞɌɳ, 

ɛɌɘɑɞɑə ɏɜɌɐ ɑ ɚəɚɳ ɝɚ əɌɳɘɌɗɖɟ ɑɐəɌ ɔəɔɢɔɳɌɞɔɎɌ ɖɚɳɌ 

ɝɑ ɚɐəɑɝɟɎɌ əɌ ɑɐəɌ ɔɗɔ ɛɚɎɑɷɑ ɚɐ ɝɗɑɐəɔɞɑ ɤɑɝɞ 

ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ: ȻɌɘɑɞəɚ ɟɛɜɌɎɟɎɌɵɑ, ɛɌɘɑɞəɔ ɗɟɮɑ, 

ɛɌɘɑɞəɚ ɒɔɎɑɑɵɑ, ɛɌɘɑɞəɌ ɘɚɍɔɗəɚɝɞ, ɛɌɘɑɞəɌ 

ɑɖɚəɚɘɔɳɌ ɔ ɛɌɘɑɞəɌ ɝɜɑɐɔəɌ. ȴȶȾ ɏɔ ɛɚɎɜɓɟɎɌ ɔ 

ɓɌɳɌɖəɟɎɌ ɘɜɑɒɔɞɑ əɌ ɗɟɮɑ, ɍɔɓəɔɝɔ, ɔəɠɜɌɝɞɜɟɖɞɟɜɔ, 

ɜɑɝɟɜɝɔ, ɑəɑɜɏɔɳɌ ɔ ɛɜɚɝɞɚɜɔ, ɖɌɖɚ ɔ ɚɍɑɓɍɑɐɟɎɌɵɑ 

ɔəɞɑɗɔɏɑəɞəɔ ɚɜɏɌəɔɓɌɢɔɝɖɔ ɔ ɟɛɜɌɎɟɎɌɣɖɔ ɌɗɌɞɖɔ. ȾɌɖɌ, 

ɘɚɒɑɘɑ ɐɌ ɐɑɠɔəɔɜɌɘɑ ɛɌɘɑɞɑə ɏɜɌɐ əɌ ɝɗɑɐəɔɚɎ 

əɌɣɔə: 

 

ȰɑɠɔəɔɢɔɳɌ 1: ȼɌɍɚɞəɌ ɐɑɠɔəɔɢɔɳɌ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ ăȻɌɘɑɞɑə ɏɜɌɐ ɑ ɏɜɌɐ ɖɚɳ ɝɌɖɌ ɐɌ ɏɔ ɜɑɤɔ ɳɌɎəɔɞɑ 

ɛɜɌɤɌɵɌ ɛɜɑɖɟ ɜɑɤɑəɔɳɌ ɓɌɝəɚɎɌəɔ əɌ ȴȶȾ Ɏɜɓ ɚɝəɚɎɌ əɌ ɛɌɜɞəɑɜɝɞɎɚ ɝɚ ɛɚɎɑɷɑ ɓɌɝɑɏəɌɞɔ ɝɞɜɌəɔ, 

ɚɛɤɞɔəɝɖɚò. 

ȸɌɛɔɜɌɵɑ əɌ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ əɔɓ ȱȿ-28 ȴɝɛɔɞɟɎɌɳɷɔ ɏɔ ɏɜɌɐɚɎɔɞɑ Ɏɚ ȱȿ28 ɝɚ əɌɳɘɌɗɖɟ 100.000 ɒɔɞɑɗɔ, 

240 (51%) ɔɘɛɗɑɘɑəɞɔɜɌɗɑ ɔɗɔ ɛɜɑɐɗɚɒɔɗɑ ɔəɔɢɔɳɌɞɔɎɔ ɓɌ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ. ȴɌɖɚ ɜɑɣɔɝɔ ɛɚɗɚɎɔəɌ ɚɐ 

ɑɎɜɚɛɝɖɔɞɑ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ ɔɘɌɌɞ ɚɐ 100.000 ɐɚ 200.000 ɒɔɞɑɗɔ, ɚɎɌ ɑ ɝɌɘɚ 43% ɚɐ ɚɎɌɌ ɖɌɞɑɏɚɜɔɳɌ 

əɌ ɏɚɗɑɘɔəɌ, ɐɚɐɑɖɌ ɝɖɚɜɚ 90% ɚɐ ɏɜɌɐɚɎɔɞɑ əɌɐ 500.000 ɒɔɞɑɗɔ ɝɑ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ. ȺɎɌ ɑ ɘəɚɏɟ ɳɌɝəɚ 

ɠɑəɚɘɑə əɌ ɏɚɗɑɘ ɏɜɌɐ, ɛɜɔ ɤɞɚ ɝɑɖɚɳ ɚɐ ɞɌɖɎɔɞɑ ɏɜɌɐɚɎɔ ɔɘɌ ɏɚɗɑɘ ɍɜɚɳ ɔəɔɢɔɳɌɞɔɎɔ ɓɌ ɛɌɘɑɞəɔ 

ɏɜɌɐɚɎɔ Ɏɚ ɝɛɚɜɑɐɍɌ ɝɚ ɛɚɘɌɗɔɞɑ ɏɜɌɐɚɎɔ. ȸɑɮɟɞɚɌ, Ɏɚ ɝɌɘɚ ɛɚɗɚɎɔəɌ ɚɐ ɑɎɜɚɛɝɖɔɞɑ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ 

ɞɌɖɎɔɞɑ ɔəɔɢɔɳɌɞɔɎɔ Ɏɝɟɤəɚɝɞ ɝɑ ɛɔɗɚɞɔɜɌəɔ ɔɗɔ ɔɘɛɗɑɘɑəɞɔɜɌəɔ, Ɍ ɚɝɞɌəɌɞɔɞɑ ɝɑ ɝɌɘɚ Ɏɚ ɠɌɓɌ əɌ 

ɛɗɌəɔɜɌɵɑ, ɛɌ ɝ¯ ɟɤɞɑ ɝɑ ɜɑɗɌɞɔɎəɚ əɑɓɜɑɗɔ. 
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ȴɘɌ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ Ɏɚ ɝɔɞɑ ȱȿ-28 ɓɑɘɳɔ, əɚ ɞɔɑ əɑ ɝɑ ɜɌɘəɚɘɑɜəɚ ɜɌɝɛɜɑɐɑɗɑəɔ. ȳɑɘɳɔ ɝɚ əɌɳɏɚɗɑɘ 

ɍɜɚɳ ɝɑ ȮɑɗɔɖɌ ȭɜɔɞɌəɔɳɌ, ɄɛɌəɔɳɌ ɔ ȴɞɌɗɔɳɌ, ɔɌɖɚ əɌɳɏɚɗɑɘ ɛɜɚɢɑəɞ ɔɘɌ Ɏɚ ȴɞɌɗɔɳɌ, ȬɎɝɞɜɔɳɌ, ȰɌəɝɖɌ, 

ȹɚɜɎɑɤɖɌ, ɄɎɑɐɝɖɌ, ȱɝɞɚəɔɳɌ ɔ ȽɗɚɎɑəɔɳɌ. ȴəɔɢɔɳɌɞɔɎɔɞɑ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ ɝɑ ɜɌɝɛɜɚɝɞɜɌəɑɞɔ əɔɓ ɝɔɞɑ 

ɤɑɝɞ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ, əɚ əɌɳɣɑɝɞɚ ɝɑ ɠɚɖɟɝɔɜɌɌɞ əɌ ɛɌɘɑɞəɌ ɝɜɑɐɔəɌ ɔ ɛɌɘɑɞəɌ ɘɚɍɔɗəɚɝɞ. 

ȯɑɚɏɜɌɠɝɖɔ, ɔɝɞɚ ɞɌɖɌ, ɔɘɌ ɛɜɔɗɔɣəɚ ɜɌɘəɚɘɑɜəɚ ɤɔɜɑɵɑ, ɔɌɖɚ ɛɜɚɑɖɞɔɞɑ ɓɌ ɛɌɘɑɞəɚ ɟɛɜɌɎɟɎɌɵɑ 

ɏɗɌɎəɚ ɝɑ ɏɗɑɐɌɌɞ Ɏɚ ɛɚɝɞɌɜɔɞɑ ɓɑɘɳɔ-ɣɗɑəɖɔ əɌ ɀɜɌəɢɔɳɌ, ɄɛɌəɔɳɌ, ȯɑɜɘɌəɔɳɌ, Ⱥȶ, ȴɞɌɗɔɳɌ ɔ ɄɎɑɐɝɖɌ. 

ȴɝɞɚ ɞɌɖɌ, Ɏɜɑɐɔ ɐɌ ɝɑ ɓɌɍɑɗɑɒɔ ɐɑɖɌ əɑɖɚɔ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ ɚɍɔɣəɚ ɝɑ ɛɚɳɌɎɟɎɌɌɞ Ɏɚ ɖɚɘɍɔəɌɢɔɳɌ, 

ɖɌɖɚ ɤɞɚ ɝɑ ɛɌɘɑɞəɔ ɗɟɮɑ ɔ ɛɌɘɑɞəɚ ɒɔɎɑɑɵɑ.  

 

ȺɎɔɑ ɐɑɠɔəɔɢɔɔ ɍɑɌ ɛɜɔɘɑəɑɞɔ əɌ ɜɑɛɜɑɓɑəɞɌɞɔɎɑə ɛɜɔɘɑɜɚɖ ɚɐ 50 ɔəɔɢɔɳɌɞɔɎɔ ɓɌ 

ɛɌɘɑɞɑə ɏɜɌɐ Ɏɚ 37 ɏɜɌɐɚɎɔ, ɓɑɘɌɳɷɔ ɏɔ ɛɜɑɐɎɔɐ ɏɚɗɑɘɔəɌɞɌ əɌ ɏɜɌɐɚɞ, ɏɑɚɏɜɌɠɝɖɌɞɌ 

ɗɚɖɌɢɔɳɌ, ɖɌɜɌɖɞɑɜɔɝɞɔɖɔɞɑ əɌ ɔəɔɢɔɳɌɞɔɎɔɞɑ, ɢɑɗɔɞɑ, ɓɌɝɑɏəɌɞɔɞɑ ɝɞɜɌəɔ ɔ ɟɛɜɌɎɟɎɌɵɑɞɚ, 

ɠɔəɌəɝɔɜɌɵɑɞɚ ɔ ɐɚɝɞɔɏəɟɎɌɵɌɞɌ. ȬəɌɗɔɓɌɞɌ əɌ ɚɎɚɳ ɛɜɔɘɑɜɚɖ ɔɐɑəɞɔɠɔɖɟɎɌɤɑ ɛɑɞ 

ɏɗɌɎəɔ ɞɔɛɚɎɔ əɌ ɢɑɗɔ: ɑɐɔəɔɢɔ əɌ ɝɚɝɑɐɝɞɎɚɞɚ ɛɌɘɑɞɑə ɏɜɌɐ; ɘɔɖɜɚ-ɔəɠɜɌɝɞɜɟɖɞɟɜɔ əɌ 

ɞɑɝɞ ɖɜɑɎɑɞɔ; ɔəɞɑɗɔɏɑəɞəɔ ɝɚɚɍɜɌɷɌɳəɔ ɝɔɝɞɑɘɔ; ɝɔɝɞɑɘɔ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɜɑɝɟɜɝɔ ɔ 

ɛɗɌɞɠɚɜɘɔ ɓɌ ɟɣɑɝɞɎɚ. ȭɔɐɑɳɷɔ ɛɚɎɑɷɑ ɚɐ ɐɎɑ ɞɜɑɞɔəɔ ɚɐ ɛɜɔɘɑɜɚɢɔɞɑ əɌ ɛɜɚɑɖɞɔɞɑ ɓɌ 

ɛɌɘɑɞɑə ɏɜɌɐ ɚɝɞɌəɟɎɌɌɞ Ɏɚ ɠɌɓɌ əɌ ɛɗɌəɔɜɌɵɑ ɔɗɔ ɛɔɗɚɞ ɞɑɝɞɔɜɌɵɑ, ɍɜɚɳɚɞ əɌ ɓɜɑɗɔ 

ɟɝɛɑɤəɔ ɔəɔɢɔɳɌɞɔɎɔ ɚɝɞɌəɟɎɌ ɜɑɗɌɞɔɎəɚ əɔɓɚɖ. ȽɑɛɌɖ, əɌɤɌɞɌ ɌəɌɗɔɓɌ ɛɚɖɌɒɟɎɌ ɐɑɖɌ 

ɟɝɛɑɤəɔɞɑ ɛɜɚɑɖɞɔ (ɞ.ɑ. ɖɚɔ ɏɔ ɔɝɛɚɗəɟɎɌɌɞ əɔɎəɔɞɑ ɢɑɗɔ ɔ ɛɜɔɐɚəɑɝɟɎɌɌɞ ɓɌ ɛɚɝɞɔɏəɟɎɌɵɑ 
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əɌ ɢɑɗɔɞɑ əɌ ȱɎɜɚɛɌ 2020) ɝɑ ɚəɔɑ ɝɚ ɳɌɝəɔ ɢɑɗɔ, ɢɑɗɔ, ɢɑɗɔ ɔ ɚɝəɚɎəɔ ɘɑɜəɔ ɝɔɝɞɑɘɔ ɚɐ 

ɝɌɘɔɚɞ ɛɚɣɑɞɚɖ. 

ȱɎɜɚɛɌ əɑ ɝɑ ɝɚɚɣɟɎɌ ɝɚ ɛɜɚɍɗɑɘɔɞɑ əɌ ɜɟɜɌɗəɌɞɌ ɝɔɜɚɘɌɤɞɔɳɌ ɔɗɔ ɓɌɍɑɏɌəɔɚɞ ɜɌɓɎɚɳ əɌ 

ɘɑɏɌ-ɏɜɌɐɚɞ ɔɝɞɔ ɜɌɓɘɑɜɔ ɖɌɖɚ ȶɔəɌ ɔɗɔ ȴəɐɔɳɌ, əɚ ɔɐɑɳɌɞɌ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ ɑ ɝɑɛɌɖ ɘəɚɏɟ 

ɜɑɗɑɎɌəɞəɌ. ȾɚɌ ɷɑ ɍɔɐɑ əɑɚɛɡɚɐəɚ ɐɌ ɝɑ ɔɝɖɚɜɔɝɞɔ ɘɚɷɞɌ əɌ ɛɌɘɑɞəɔɞɑ ɏɜɌɐɚɎɔ ɓɌ ɐɌ ɝɑ 

əɌɞɛɜɑɎɌɜɟɎɌ ɑɠɑɖɞɔɎəɚ ɝɚ ɜɔɎɌɗɝɖɔɞɑ ɏɗɚɍɌɗəɔ ɑɖɚəɚɘɔɔ. ȻɚɖɜɌɳ ɞɚɌ, ɔɝɖɟɝɞɎɚ ɝɚ 

ɛɌɘɑɞɑə ɏɜɌɐ ɜɌɓɎɚɳɚɞ ɘɚɒɑ ɐɌ ɔ ɛɚɘɚɏəɑ əɌ ȱɎɜɚɛɌ ɐɌ ɔɘ ɛɚɘɚɏəɑ əɌ ɓɑɘɳɔɞɑ Ɏɚ ɜɌɓɎɚɳ Ɏɚ 

ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɘɑɏɌ-ɏɜɌɐɚɞ ɜɌɓɎɚɳ əɌ əɌɣɔəɔ ɖɚɔ ɳɌ ɛɚɐɚɍɜɟɎɌɌɞ əɔɎəɌɞɌ ɍɗɌɏɚɝɚɝɞɚɳɍɌ, 

ɏɚ əɌɘɌɗɟɎɌɌɞ ɜɔɓɔɖɚɞ ɚɐ ɔɓɎɑɓɑəɔ ɛɜɚɍɗɑɘɔ ɔ ɐɌ ɔɘ ɛɚɘɚɏəɑ ɐɌ ɝɞɌəɌɞ ɛɚɐɚɍɜɔ ɞɜɏɚɎɝɖɔ 

ɛɌɜɞəɑɜɔ ɓɌ ȱɎɜɚɛɌ. Ʉɞɚ ɑ əɌɳɎɌɒəɚ, ȱɎɜɚɛɌ ɔɘɌ ɝɎɚɑ ɝɚɛɝɞɎɑəɌ ɛɚɝɑɍəɌ ɛɚɞɜɑɍɌ ɓɌ 

ɜɌɓɘɔɝɗɟɎɌɵɑ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ. ȺɞɎɚɜɑəɚɝɞɌ ɔ ɛɚɎɜɓɌəɚɝɞɌ əɌ ȱɎɜɚɛɝɖɔɚɞ ɑɐɔəɝɞɎɑə ɛɌɓɌɜ 

ɔɘ ɚɎɚɓɘɚɒɔ əɌ əɑɏɚɎɔɞɑ ɏɜɌɐɚɎɔ ɐɌ ɝɞɌəɌɞ ɢɑəɞɜɔ ɓɌ ɖɜɑɌɞɔɎəɌ ɑɖɚəɚɘɔɳɌ, ɞɑɡəɚɗɚɤɖɔ ɔ 

ɚɛɤɞɑɝɞɎɑəɔ ɔəɚɎɌɢɔɔ, ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɍɗɌɏɚɝɚɝɞɚɳɍɌɞɌ ɔ ɚɐɜɒɗɔɎ ɜɌɓɎɚɳ. Ⱦɔɑ ɏɚ ɛɜɌɎɌɞ ɞɚɌ 

ɛɜɑɖɟ ɢɜɛɑɵɑ əɌ ɜɑɝɟɜɝɔ (ɣɚɎɑɣɖɔ ɔɗɔ ɐɜɟɏɔ) əɔɓ ȱɎɜɚɛɌ ɔ Ɏɚ ȱɎɜɚɛɌ ɏɗɚɍɟɝ ɔ ɛɚɎɜɌɞəɔ ɔɐɑɔ, 

ɛɜɔɡɚɐ ɔ ɐɜɟɏɔ ɛɜɔɐɚɍɔɎɖɔ. ȺɎɚɳ ɖɚɘɛɗɑɖɝɑə ɑɖɚɝɔɝɞɑɘ ɑ ɜɚɍɟɝɞɑə ɔ ɚɞɛɚɜɑə, əɚ ɝɑ ɝɚɚɣɟɎɌ 

ɝɚ ɝɑɜɔɚɓəɔ ɛɜɑɐɔɓɎɔɢɔ, Ɏɖɗɟɣɔɞɑɗəɚ ɔ ɑɖɚəɚɘɝɖɌ ɔ ɚɛɤɞɑɝɞɎɑəɌ əɑɑɐəɌɖɎɚɝɞ, ɛɜɚɘɑəɔ əɌ 

ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ ɐɗɌɍɚɖɌ ɐɑɘɚɏɜɌɠɝɖɌ ɞɜɌəɓɔɢɔɳɌ. Ȱɜɟɏɔ ɛɜɚɘɑəɔ, ɎɖɗɟɣɟɎɌɳɷɔ 

ɓɏɚɗɑɘɑəɌɞɌ ɘɚɍɔɗəɚɝɞ ɔ ɛɚɏɚɗɑɘ ɛɜɔɝɞɌɛ ɐɚ ɔəɠɚɜɘɌɢɔɔ, ɘɚɒɑ ɔ ɐɌ ɛɚɘɚɏəɌɞ ɔ ɐɌ ɏɚ 

ɛɚɛɜɑɣɌɞ ɚɎɌ ɜɌɓɎɚɳ. ȺɎɔɑ ɝɗɟɣɟɎɌɵɌ ɐɔɜɑɖɞəɚ ɎɗɔɳɌɌɞ15 əɌ ɚɐɜɒɗɔɎɚɝɞɌ16 ɔ əɌ ɛɌə-

ȱɎɜɚɛɝɖɔ ɛɜɔɐɚəɑɝɔ əɌ ɟɜɍɌəɔɞɑ ɝɜɑɐɔəɔ; ɞɔɑ ɘɚɒɑ ɐɌ ɝɑ ɛɜɑɞɎɚɜɌɞ Ɏɚ ɛɜɑɐəɚɝɞ17 ɝɚ 

ȴəɔɢɔɳɌɞɔɎɔ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ. 

Ƚɚ ɚɏɗɑɐ əɌ ɛɜɑɐɔɓɎɔɢɔɞɑ ɛɚɎɜɓɌəɔ ɝɚ ɜɌɝɞɑɣɖɌɞɌ ɑɎɜɚɛɝɖɌ ɟɜɍɌəɔɓɌɢɔɳɌ, ɖɌɖɚ ɔ ɝɚ 

ɛɚɤɔɜɚɖɌ ɌɏɑəɐɌ ɓɌ ɝɛɜɌɎɟɎɌɵɑ ɝɚ ɑɖɚəɚɘɝɖɚɞɚ ɓɌɖɜɑɛəɟɎɌɵɑ əɌ ɝɔɜɚɘɌɤɞɔɳɌɞɌ, 

əɑɎɜɌɍɚɞɑəɚɝɞɌ ɔ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɤɞɑɞɌ, ɝɞɜɌɞɑɏɔɳɌɞɌ ȱɎɜɚɛɌ 202018 ɎɖɗɟɣɟɎɌ ɚɍɎɜɝɖɌ19 

ɓɌ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɜɌɓɎɚɳ əɌ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ əɔɓ ȱɎɜɚɛɌ ɔ ɐɌ ɝɑ ɔəɎɑɝɞɔɜɌ Ɏɚ ɛɚɞɜɑɍəɔɞɑ 

ȴȶȾ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ ɔ ɜɌɓɎɚɳ əɌ ɣɚɎɑɣɖɔɚɞ ɔ ɝɚɢɔɳɌɗəɔɚɞ ɖɌɛɔɞɌɗ. ȻɌɘɑɞəɔɞɑ ɏɜɌɐɚɎɔ ɘɚɒɑ 

ɐɌ ɔɏɜɌɌɞ a ɐɑɗ 20 Ɏɚ ɛɚɘɌɏɌɵɑ ɐɌ ɝɑ ɔɝɛɚɗəɌɞ ɢɑɗɔɞɑ ɛɚɝɞɌɎɑəɔ Ɏɚ ȱɎɜɚɛɌ 2020 ɝɚ 

ɟɝɎɚɳɟɎɌɵɑ ɝɖɌɗɌɍɔɗəɔ ɜɑɤɑəɔɳɌ ɖɚɔ ɏɔ ɖɚɜɔɝɞɌɞ ɛɜɑɐəɚɝɞɔɞɑ əɌ ȴȶȾ ɞɑɡəɚɗɚɏɔɳɌɞɌ ɓɌ ɐɌ ɳɌ 

ɓɏɚɗɑɘɌɞ ɑɠɑɖɞɔɎəɚɝɞɌ, ɐɌ ɏɔ əɌɘɌɗɌɞ ɞɜɚɤɚɢɔɞɑ ɔ ɐɌ ɝɑ ɛɚɐɚɍɜɌɞ ɖɎɌɗɔɞɑɞɚɞ əɌ ɒɔɎɚɞɚɞ. 

ȾɑɖɚɎəɌɞɌ ɐɑɍɌɞɌ ɓɌ ɐɑɠɔəɔɢɔɳɌɞɌ ɓɌ ăɟɝɛɑɡò əɌ ɛɌɘɑɞɑə ɏɜɌɐ ɍɌɜɌɤɑ ɎəɔɘɌɞɑɗəɌ 

ɌəɌɗɔɓɌ. ȶɌɖɚ ɛɚɎɑɷɑɞɚ Ɍɖɞɟɑɗəɔ ɐɔɝɖɟɝɔɔ ɓɌ ɛɌɘɑɞəɔɞɑ ɏɜɌɐɚɎɔ ɝɑ ɎɜɌɘɑəɔ Ɏɚ ɚɐəɚɝ əɌ 

ɝɛɚɘɑəɌɞɔɞɑ ɤɑɝɞ ɚɝɖɔ ɛɚɏɚɜɑ, əɌɳɑɐəɚɝɞɌɎəɔɚɞ ɛɜɔɝɞɌɛ ɍɔ ɍɔɗ ɐɌ ɝɑ ɛɚɔɝɞɚɎɑɞɟɎɌ ɟɝɛɑɡɚɞ 

ɝɚ ɛɚɖɌɒɌəɌɞɌ ɌɖɞɔɎəɚɝɞ əɌ ɝɔɞɑ ɝɞɜɌəɔ ɢɑɗɔɚɞ ɚɛɝɑɏ əɌ ɚɎɔɑ ɐɔɘɑəɓɔɔ. 
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ȻɌɘɑɞəɔɞɑ ɏɜɌɐɚɎɔ ɝɚɣɔəɟɎɌɌɞ ɛɚɜɞɠɚɗɔɚ əɌ ɔəɔɢɔɳɌɞɔɎɔ, ɝɚ ɜɌɓɗɔɣəɔ (ɔɌɖɚ ɣɑɝɞɚ ɝɑ 

ɛɜɑɖɗɚɛɟɎɌɌɞ) ɠɚɖɟɝəɔ ɚɍɗɌɝɞɔ, ɘɚɐɌɗɔɞɑɞɔ, ɟɣɑɝəɔɢɔ ɔ ɔɓɍɚɜəɔ ɑɐɔəɔɢɔ. ȳɌ ɜɌɓɗɔɖɌ ɚɐ 

ɔɐɑɌɗəɔɞɑ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ, Ɏɔɝɞɔəɝɖɔɞɑ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ ɝɑ ɛɚɎɑɷɑ ɛɜɚɢɑɝ ɚɞɖɚɗɖɟ 

ɜɑɓɟɗɞɌɞ. ȸəɚɏɟ ɔəɔɢɔɳɌɞɔɎɔ ɝɑ ɝ¯ ɟɤɞɑ Ɏɚ ɠɌɓɌ əɌ ɐɔɓɌɳəɔɜɌɵɑ ɔɗɔ ɜɌəɌ ɔɘɛɗɑɘɑəɞɌɢɔɳɌ, 

Ɍ əɔɎəɔɞɑ ɖɜɌɳəɔ ɜɑɓɟɗɞɌɞɔ ɔ ɎɗɔɳɌəɔɳɌ əɑ ɘɚɒɌɞ ɞɚɣəɚ ɔɗɔ ɐɑɠɔəɔɞɔɎəɚ ɐɌ ɝɑ ɛɜɚɢɑəɌɞ. 

ȻɜɔɝɞɌɛɚɞ ɤɞɚ ɝɑ ɛɜɑɓɑɘɌ ɚɎɐɑ ɚɐɔ ɚɐ ɔəɐɔɎɔɐɟɌɗəɔɞɑ ɔəɔɢɔɳɌɞɔɎɔ ɐɚ əɔɎɚ əɌ ɏɜɌɐ. ȹɔɑ 

ɛɚɓɌɳɘɟɎɌɘɑ ɚɐ ɛɜɌɖɞɔɖɌɞɌ ɓɌ ɛɜɚɢɑəɖɌ əɌ ɎɗɔɳɌəɔɑ24 Ɏɚ ɝɗɑɐɑɵɑɞɚ əɌ ɜɌɓɎɚɳəɌɞɌ ɛɌɞɑɖɌ 

ɔɗɔ ɗɚɏɔɖɌɞɌ əɌ ɔəɞɑɜɎɑəɢɔɳɌ əɌ ɞɜɌɑɖɞɚɜɔɳɌɞɌ əɌ ɛɌɘɑɞəɔɚɞ ɏɜɌɐ. 

ȶɚɏɌ ɏɚ ɜɌɓɏɗɑɐɟɎɌɘɑ ɐɔɓɌɳəɚɞ ɔ ɝɛɜɚɎɑɐɟɎɌɵɑɞɚ əɌ ɛɚɑɐɔəɑɣəɔ ɔəɔɢɔɳɌɞɔɎɔ, ɜɌɓɏɗɑɐɟɎɌɘɑ 

əɔɓɌ ɛɜɌɤɌɵɌ: ȰɌɗɔ ɢɑɗɔɞɑ ɝɑ ɜɑɗɑɎɌəɞəɔ, ɝɚɚɐɎɑɞəɔ ɔ ɟɝɚɏɗɌɝɑəɔ ɝɚ ɛɚɤɔɜɚɖɔɞɑ ɢɑɗɔ ɓɌ 

ɜɌɓɎɚɳ əɌ ɏɜɌɐɚɞ? ȰɌɗɔ ɔəɔɢɔɳɌɞɔɎɌɞɌ ɝɑ ɓɌəɔɘɌɎɌ ɝɚ ɛɜɚɍɗɑɘɔ ɚɐ ɓəɌɣɑɵɑ ɓɌ ɛɜɑɐɘɑɞəɔɚɞ 

ɏɜɌɐ? ȰɌɗɔ ɘɑɤɌɎɔəɌɞɌ ɚɐ ɠɔəɌəɝɔɜɌɵɑ, ɟɣɑɝɞɎɚ, ɖɚɘɛɚəɑəɞɔ ɔ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ25 ɑ 

ɎɑɜɚɳɌɞəɚ ɐɌ ɏɚ ɛɜɚɔɓɎɑɐɑ ɚəɌ ɤɞɚ ɝɑ əɌɐɑɎɌɤɑ ɔɝɡɚɐɔ? 

ȺəɌɘɟ ɖɌɐɑ ɤɞɚ ɑ ɘɚɒəɚ, ɏɔ ɜɌɓɏɗɑɐɟɎɌɘɑ ɔ ɚɣɑɖɟɎɌəɔɞɑ ɎɗɔɳɌəɔɳɌ. ȭɌɜɌɘɑ ɐɌ ɟɞɎɜɐɔɘɑ 

ɐɌɗɔ ɏɔ ɛɚɝɞɔɏəɌɗɑ (ɔɗɔ ɝɑ əɌ ɛɌɞ ɐɌ ɏɔ ɟəɌɛɜɑɐɌɞ) ɢɑɗɔɞɑ əɌ ɔəɔɢɔɳɌɞɔɎɌɞɌ, ɏɜɌɐɚɞ ɔ ȱɎɜɚɛɌ 

Ɏɚ ɢɑɗɔəɌ. 

Ȼɜɚɍɗɑɘɔ əɌ ɐɑɠɔəɔɢɔɔ 
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Ȼɜɔɘɑɜɔɞɑ ɓɌ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ ɐɚɌɮɌɌɞ Ɏɚ ɘəɚɏɟ ɎɌɜɔɳɌəɞɔ, ɏɚɗɑɘɔəɔ ɔ ɞɔɛɚɎɔ. ȾɚɌ ɑ ɓɌɞɚɌ 

ɤɞɚ ɔɐɑɳɌɞɌ əɌ Smart City ɑ ɜɑɗɌɞɔɎəɚ əɚɎ ɔ ɝɑ ɜɌɓɎɔɎɌ, Ɍ ɖɚəɢɑɛɞɚɞ ɑ ɘəɚɏɟ ɤɔɜɚɖ. Ƚɑɖɚɳ 

ɏɜɌɐ ɑ ɑɐɔəɝɞɎɑə, ɝɚ ɝɎɚɳ ɔɝɞɚɜɔɝɖɔ ɜɌɓɎɚɳɑə ɛɌɞ, ɝɑɏɌɤəɔ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ ɔ ɔɐəɔəɌ 

ɐɔəɌɘɔɣɑə. ȯɜɌɐɚɎɔɞɑ ɖɚɔ ɝɑ əɌɜɑɖɟɎɌɌɞ ɝɑɍɑɝɔ ăȻɌɘɑɞəɔò ɔɗɔ ɝɑ ɑɞɔɖɑɞɔɜɌəɔ ɖɌɖɚ ɞɌɖɎɔ 

ɚɐ ɐɜɟɏɔ, ɝɑ ɜɌɓɗɔɖɟɎɌɌɞ ɑəɚɜɘəɚ. 

ȱɎɚɗɟɢɔɳɌɞɌ əɌ ɖɚəɢɑɛɞɚɞ Smart City ɑ ɚɍɗɔɖɟɎɌəɌ ɚɐ ɖɚɘɛɗɑɖɝəɌ ɘɑɤɌɎɔəɌ əɌ ɞɑɡəɚɗɚɏɔɔ, 

ɝɚɢɔɳɌɗəɔ ɔ ɑɖɚəɚɘɝɖɔ ɠɌɖɞɚɜɔ, ɌɜɌəɒɘɌəɔ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɔ ɐɎɔɏɌɞɑɗɔ əɌ ɛɚɗɔɞɔɖɔ ɔ 

ɍɔɓəɔɝ. ȹo ɝɛɚɜɑɐ ɞɚɌ, ɔɘɛɗɑɘɑəɞɌɢɔɳɌɞɌ əɌ ɖɚəɢɑɛɞɚɞ ɛɌɘɑɞɑə ɏɜɌɐ ɝɗɑɐɔ ɘəɚɏɟ ɜɌɓɗɔɣəɔ 

ɛɌɞɑɖɔ Ɏɚ ɓɌɎɔɝəɚɝɞ ɓɌ ɝɛɑɢɔɠɔɣəɔɞɑ ɛɚɗɔɞɔɖɔ, ɢɑɗɔ, ɠɔəɌəɝɔɜɌɵɑ ɔ ɚɛɝɑɏ əɌ ɝɑɖɚɳ ɏɜɌɐ. 

ȽɑɖɚɳɌ ɖɚɜɔɝəɌ ɜɌɍɚɞəɌ ɐɑɠɔəɔɢɔɳɌ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ ɞɜɑɍɌ ɐɌ ɏɔ Ɏɖɗɟɣɔ ɚɎɔɑ ɘəɚɏɟ 

ɜɌɓəɚɎɔɐəɔ ɚɖɚɗəɚɝɞɔɞɑ ɐɚɐɑɖɌ ɝ¯ ɟɤɞɑ ɚɎɚɓɘɚɒɟɎɌɌɞ ɛɚɐɚɍɜɑəɚ ɜɌɓɍɔɜɌɵɑ əɌ ɐɚɍɜɌɞɌ 

ɛɜɌɖɞɔɖɌ, ɛɚɞɑəɢɔɳɌɗɚɞ ɓɌ ɝɖɌɗɔɜɌɵɑ ɔ ɜɌɓɎɚɳ əɌ ɜɑɗɑɎɌəɞəɔ ɛɚɗɔɞɔɣɖɔ ɜɌɘɖɔ. ȴɝɞɚ ɞɌɖɌ, 

ɛɚɝɞɚɔ ɓəɌɣɔɞɑɗəɚ ɛɜɑɖɗɚɛɟɎɌɵɑ əɌ ɖɚəɢɑɛɞɚɞ ɛɌɘɑɞɑə ɏɜɌɐ ɝɚ ɝɜɚɐəɔ ɖɚəɢɑɛɞɔ əɌ ɏɜɌɐɚɞ, 

ɖɌɖɚ ɤɞɚ ɝɑ: 

Å ăȴəɞɑɗɔɏɑəɞɑə ɏɜɌɐò 

Å ăȯɜɌɐ əɌ ɓəɌɑɵɑò 

Å ăȺɐɜɒɗɔɎ ɏɜɌɐò 

Å ăȾɌɗɑəɞɔɜɌə ɏɜɌɐò 

Å ăȲɔɣɑə ɏɜɌɐò, 

Å ăȰɔɏɔɞɌɗɑə ɏɜɌɐò 

Å ăȱɖɚ-ɏɜɌɐò. 

 

ȽɑɛɌɖ, ɖɚəɢɑɛɞɚɞ Smart City ɝɞɌəɌ ɐɚɘɔəɌəɞɑə ɘɑɮɟ ɚɎɔɑ ɎɌɜɔɳɌəɞɔ, ɚɝɚɍɑəɚ əɌ əɔɎɚ əɌ 

ɏɜɌɐɝɖɌ ɛɚɗɔɞɔɖɌ, əɌ ɏɗɚɍɌɗəɚ əɔɎɚ ɖɌɖɚ ɔ Ɏɚ ȱɎɜɚɛɌ, ɞɌɖɌ ɤɞɚ ɚɎɐɑ ɝɑ ɖɚəɢɑəɞɜɔɜɌɘɑ əɌ 

ɝɛɑɢɔɠɔɣəɔ ɐɑɠɔəɔɢɔɔ ɔ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ əɌ ɛɌɘɑɞəɔɚɞ ɏɜɌɐ. 

 

 

 

 

 

Ȱȱɀȴȹȴɂȴȴ ȳȬ ȻȬȸȱȾȹȴ ȯȼȬȰȺȮȴ 

ȸəɚɏɟ ɐɑɠɔəɔɢɔɔ ɓɌ ɛɌɘɑɞəɔɚɞ ɏɜɌɐ ɝɑ ɠɚɖɟɝɔɜɌɌɞ ɜɑɣɔɝɔ ɔɝɖɗɟɣɔɎɚ əɌ ɚɝəɚɎəɌɞɌ ɟɗɚɏɌ əɌ ȴȶȾ Ɏɚ 

ɛɚɎɜɓɟɎɌɵɑɞɚ əɌ ɟɝɗɟɏɔɞɑ əɔɓ ɏɜɌɐɚɞ. ȹɌ ɛɜɔɘɑɜ, ɑɐɑə ɛɜɑɐɗɚɏ ɑ ɐɑɖɌ ɏɜɌɐɚɞ ɑ ɛɌɘɑɞɑə ɖɚɏɌ: 
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ăȿɛɚɞɜɑɍɌɞɌ əɌ ȴȶȾ [ɏɔ ɛɜɌɎɔ] ɖɗɟɣəɔɞɑ ɔəɠɜɌɝɞɜɟɖɞɟɜəɔ ɖɚɘɛɚəɑəɞɔ ɔ ɟɝɗɟɏɔ əɌ ɏɜɌɐɚɞ 

ð ɖɚɔ ɎɖɗɟɣɟɎɌɌɞ ɏɜɌɐɝɖɌ ɌɐɘɔəɔɝɞɜɌɢɔɳɌ, ɚɍɜɌɓɚɎɌəɔɑ, ɓɐɜɌɎɝɞɎɚ, ɳɌɎəɌ ɍɑɓɍɑɐəɚɝɞ, əɑɐɎɔɒɑə ɔɘɚɞ, 

ɞɜɌəɝɛɚɜɞ ɔ ɖɚɘɟəɌɗəɔ ɟɝɗɟɏɔ ð ɛɚɔəɞɑɗɔɏɑəɞəɔ, ɘɑɮɟɝɑɍəɚ ɛɚɎɜɓɌəɔ ɔ ɛɚɑɠɔɖɌɝəɔò.27 Ƚɗɔɣəɚ əɌ ɞɚɌ, 

ɐɜɟɏ ɛɜɔɝɞɌɛ Ɏɑɗɔ: ăȹɔɑ ɳɌ ɓɑɘɌɘɑ ɛɚɝɑɍəɌɞɌ ɛɑɜɝɛɑɖɞɔɎɌ ɐɑɖɌ ɏɜɌɐɚɎɔɞɑ ɝɑ ɝɔɝɞɑɘɔ əɌ ɝɔɝɞɑɘɔ, ɔ 

ɐɑɖɌ ɔɘɌ ɘɚɒəɚɝɞɔ ɓɌ ɎɚɎɑɐɟɎɌɵɑ ɖɚɔ ɝɑ ɛɚɳɌɎɟɎɌɌɞ ɐɔɏɔɞɌɗəɔ əɑɜɎəɔ ɝɔɝɞɑɘɔ, ɔəɞɑɗɔɏɑəɞəɌ ɜɑɌɖɢɔɳɌ 

ɔ ɚɛɞɔɘɔɓɌɢɔɳɌ əɌ ɝɑɖɚɑ əɔɎɚ əɌ ɝɔɝɞɑɘɝɖɌ ɔəɞɑɏɜɌɢɔɳɌ. 

 

Ȱɜɟɏɔɞɑ ɐɑɠɔəɔɢɔɔ, ɐɚɐɑɖɌ ɳɌ ɓɌɐɜɒɟɎɌɌɞ ɎɌɒəɌɞɌ ɟɗɚɏɌ əɌ ȴȶȾ, ɚɍɑɓɍɑɐɟɎɌɌɞ ɛɚɤɔɜɚɖɌ ɛɑɜɝɛɑɖɞɔɎɌ, 

ɖɌɖɚ ɖɌɖɚ ɝɗɑɐəɌɎɌ ɤɔɜɚɖɌ ɜɌɍɚɞəɌ ɐɑɠɔəɔɢɔɳɌ: 

 

ăȯɜɌɐɚɞ ɘɚɒɑ ɐɌ ɝɑ əɌɜɑɣɑ ăȻɌɘɑɞɑəò ăɖɚɏɌ ɝɑ ɔəɎɑɝɞɔɜɌ Ɏɚ ɣɚɎɑɣɖɔ ɔ ɝɚɢɔɳɌɗɑə ɖɌɛɔɞɌɗ ɔ 

ɞɜɌɐɔɢɔɚəɌɗəɌɞɌ ɔ ɘɚɐɑɜəɌɞɌ ɖɚɘɟəɔɖɌɢɔɝɖɌ ɔəɠɜɌɝɞɜɟɖɞɟɜɌ ɛɚɞɞɔɖəɟɎɌ ɚɐɜɒɗɔɎ ɑɖɚəɚɘɝɖɔ ɜɌɝɞ 

ɔ Ɏɔɝɚɖ ɖɎɌɗɔɞɑɞ əɌ ɒɔɎɚɞ, ɝɚ ɘɟɐɜɚ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ, 

ɛɜɑɖɟ ɛɌɜɞɔɢɔɛɌɞɔɎəɚ ɟɛɜɌɎɟɎɌɵɑò. 

 

ȮɌɖɎɔɞɑ ɐɑɠɔəɔɢɔɔ ɔɘɌɌɞ ɞɑəɐɑəɢɔɳɌ ɐɌ ɏɔ ɍɌɗɌəɝɔɜɌɌɞ ɜɌɓɗɔɣəɔɞɑ ɑɖɚəɚɘɝɖɔ ɔ ɝɚɢɔɳɌɗəɔ ɠɌɖɞɚɜɔ 

ɝɚ ɟɜɍɌəɔɞɑ ɜɌɓɎɚɳəɌ ɐɔəɌɘɔɖɌ. Ⱦɔɑ ɔɝɞɚ ɞɌɖɌ ɝɗɟɒɌɞ ɓɌ ɚɞɎɚɜɌɵɑ əɌ ɐɑɠɔəɔɢɔɳɌɞɌ ɛɚɞɑəɢɔɳɌɗəɚ ɐɌ 

ɝɑ ɚɛɠɌɞɔ ɛɚɘɌɗɔ ɔ ɛɚɘɌɗɖɟ ɜɌɓɎɔɑəɔ ɏɜɌɐɚɎɔ ɖɚɔ əɑ ɝɑ əɟɒəɚ ɝɛɚɝɚɍəɔ ɐɌ ɔəɎɑɝɞɔɜɌɌɞ Ɏɚ əɌɳəɚɎɚɞa 

ɞɑɡəɚɗɚɏɔɳɌ. ȺɎɌɌ ɛɚɝɗɑɐəɌ ɞɚɣɖɌ ɑ əɌɏɗɌɝɑəɌ ɔ ɚɐ ɏɚɗɑɘ ɍɜɚɳ ɔɓɎɚɜɔ: ăȰɚɐɑɖɌ ɘɑɏɌɛɚɗɔɝɔɞɑ 

[ɐɑɠɔəɔɜɌəɔ ɖɌɖɚ əɌɐ 5 ɘɔɗɔɚəɔ ɒɔɞɑɗɔ] ɛɜɔɎɗɑɖɚɌ ɏɚɗɑɘɚ ɎəɔɘɌəɔɑ əɌ ɳɌɎəɚɝɞɌ, ɛɚɎɑɷɑɞɚ ɚɐ əɚɎ 

ɜɌɝɞ ɷɑ ɝɑ ɝɗɟɣɔ Ɏɚ ɛɚɘɌɗɔɞɑ ɏɜɌɐɚɎɔ ɔ ɏɜɌɐɚɎɔ, ɖɚɔ ɔɘɌɌɞ ɛɚɘɌɗɖɟ ɜɑɝɟɜɝɔ ɐɌ ɚɐɏɚɎɚɜɌɞ əɌ 

ɏɚɗɑɘɔəɌɞɌ əɌ ɛɜɚɘɑəɌɞɌ 
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ȶɌɖɚ ɤɞɚ ɚɛɔɤɌɎɘɑ, ɍɚɏɌɞɝɞɎɚɞɚ əɌ ɔəɔɢɔɳɌɞɔɎɔ Ɏɚ ɐɔəɌɘɔɣəɌɞɌ ɝɚɢɔɚ-ɑɖɚəɚɘɝɖɌ, ɞɑɡəɔɣɖɌ ɔ 

ɚɛɖɜɟɒɟɎɌɵɑɞɚ əɌ ɛɚɗɔɞɔɖɔɞɑ Ɏɚ ȱȿ ɛɚɞɑəɢɔɳɌɗəɚ ɛɜɑɐɔɓɎɔɖɟɎɌ ɤɔɜɚɖ ɝɛɑɖɞɌɜ əɌ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔɞɑ əɌ 

ɛɌɘɑɞəɔɞɑ ɏɜɌɐɚɎɔ. Ⱦɔɑ ɘɚɒɌɞ ɐɌ ɍɔɐɌɞ ɛɚɎɜɓɌəɔ ɝɚ ɜɌɓɗɔɣəɔ ɢɑɗɔ (ɚɛ ɤɞɔ, ɝɛɑɢɔɠɔɣəɔ ɔ ɚɛɑɜɌɞɔɎəɔ, 

əɌ ɛɜɔɘɑɜ) ɔ ɝɚ ɜɌɓɗɔɣəɔ ɘɚɐɑɗɔ əɌ Ɍɖɞɑɜɝɖɔ ɟɗɚɏɔ ɔ ɚɐəɚɝɔ, ɛɚɗɔɞɔɖɌ ɔəɝɞɜɟɘɑəɞɔ ɔ ɘɑɞɚɐɔ əɌ 

ɔɘɛɗɑɘɑəɞɌɢɔɳɌ. ȽɑɖɚɳɌ ɚɐ ɚɎɔɑ ɖɎɌɗɔɞɑɞɔ, ɛɌɖ, ɘɚɒɑ ɐɌ ɍɔɐɑ ɘɌɛɔɜɌəɌ ɛɜɚɞɔɎ ɜɌɓɗɔɣəɔ ɗɚɖɌɢɔɔ, 

ɏɚɗɑɘɔəɔ əɌ ɏɜɌɐɚɎɔ, ɌɜɌəɒɘɌəɔ ɓɌ ɠɔəɌəɝɔɜɌɵɑ ɔ ɜɌɘɖɚɎəɔ ɟɝɗɚɎɔ ɔ ɔɝɡɚɐɔ. 

Ƚɚ ɢɑɗ ɐɌ ɝɑ ɐɚɗɚɎɌɞ ɤɞɚ ɑ ɘɚɒəɚ ɛɚɎɑɷɑ ɚɐ ɚɎɔɑ ɚɖɚɗəɚɝɞɔ, ɛɜɑɐɗɌɏɌɘɑ ɜɌɘɖɌ əɌ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ. 

ȺɎɌ ɷɑ əɔ ɚɎɚɓɘɚɒɔ ɐɌ ɔɐɑəɞɔɠɔɖɟɎɌɘɑ ɜɑɗɑɎɌəɞəɔ ɛɜɚɑɖɞɔ ɔ ɔəɔɢɔɳɌɞɔɎɔ ɖɚɔ, ɖɚɏɌ ɔɘɛɗɑɘɑəɞɔɜɌəɔ, 

ɛɜɔɐɚəɑɝɟɎɌɌɞ ɓɌ ɠɚɜɘɔɜɌɵɑ əɌ ɛɌɘɑɞɑə ɏɜɌɐ. ȻɚɞɚɌ ɷɑ ɏɔ ɔɝɖɚɜɔɝɞɔɘɑ ɚɎɔɑ ɛɜɚɑɖɞɔ ɔ 

ɔəɔɢɔɳɌɞɔɎɔɞɑ ɔɐɑəɞɔɠɔɖɟɎɌəɔ Ɏɚ ɚɎɌɌ ɝɞɟɐɔɳɌ ɓɌ ɛɚɛɚɗəɟɎɌɵɑ əɌ ɝɞɜɟɖɞɟɜɔɜɌəɌ ɍɌɓɌ əɌ ɐɚɖɌɓɔ. ȹɔɑ 

ɘɚɒɑɘɑ əɌ ɞɚɳ əɌɣɔə ɐɌ ɝɑ ɌəɌɗɔɓɔɜɌɌɞ ɘɚɒəɔɞɑ ɖɚɜɑɗɌɢɔɔ ɘɑɮɟ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔɞɑ, ɐɌ ɝɑ ɚɍɔɐɌɞ ɐɌ 

ɔɓɎɗɑɣɌɞ ɖɌɟɓɌɗəɌ ɓɌɖɗɟɣɚɢɔ ɔ Ɏɜɓ ɚɝəɚɎɌ əɌ ɞɚɌ ɐɌ ɜɌɓɎɔɳɌɞ ɛɜɑɛɚɜɌɖɔ Ɏɚ ɎɜɝɖɌ ɝɚ ɐɚɍɜɔɞɑ ɛɜɌɖɞɔɖɔ 

ɔ ɝɞɜɌɞɑɏɔɔ. 

ȳɑɘɌɳɷɔ ɳɌ əɌɤɌɞɌ ɜɌɍɚɞəɌ ɐɑɠɔəɔɢɔɳɌ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ, ɐɚɛɚɗəɑɞɌ ɝɚ ɐɚɛɚɗəɔɞɑɗəɔ ɐɚɖɌɓɔ 

ɛɜɑɓɑəɞɔɜɌə ɛɚɏɚɜɑ, ɘɚɒɑɘɑ ɐɌ ɏɚ ɜɑɓɔɘɔɜɌɘɑ ɖɚəɢɑɛɞɚɞ əɌ ɛɌɘɑɞɑə ɏɜɌɐ ɖɌɖɚ ɢɎɜɝɞɚ ɓɌɖɚɞɎɑə Ɏɚ 

ɚɎɚɓɘɚɒɟɎɌɵɑ əɌ ɘɚɷɞɌ əɌ ȴȶȾ, ɖɚɔ ɘɑɮɟɝɑɍəɚ ɏɔ ɛɚɎɜɓɟɎɌɌɞ ɝɔɝɞɑɘɔɞɑ ɔ ɝɞɔɘɟɗɔɜɌɌɞ ɔəɚɎɌɢɔɔ ɓɌ 

ɐɌ ɝɑ ɚɗɑɝəɔ Ɍ əɔɓɌ ɢɑɗɔ əɌ ɛɚɗɔɞɔɖɌɞɌ. Ƚɚ ɚɏɗɑɐ əɌ ɛɚɞɜɑɍɔɞɑ əɌ ɏɜɌɐɚɎɔɞɑ ɐɌ ɝɑ əɌɞɛɜɑɎɌɜɟɎɌɌɞ, 
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ɞɌɖɎɔɞɑ ɢɑɗɔ əɌ ɛɚɗɔɞɔɖɌɞɌ ɎɖɗɟɣɟɎɌɌɞ ɑɖɚəɚɘɝɖɔ ɜɌɝɞ, ɖɚɳ ɛɌɖ ɑ ɛɚɞɖɜɑɛɑə ɝɚ ɐɚɍɜɚ ɜɌɓɎɔɑə ɣɚɎɑɣɖɔ 

ɖɌɛɔɞɌɗ. ȴɝɞɚ ɞɌɖɌ, ɛɚɝɞɚɔ ɛɚɞɜɑɍɌ ɐɌ ɝɑ əɌɛɜɌɎɔ ɑɖɚəɚɘɝɖɔɚɞ ɜɌɓɎɚɳ ɚɐɜɒɗɔɎ Ɏɚ ɑɖɚɗɚɤɖɌ ɝɘɔɝɗɌ. 

ȺɎɌ ɍɔ ɘɚɒɑɗɚ ɐɌ Ɏɖɗɟɣɔ ăȻɌɘɑɞəɔ ɘɜɑɒɔò ɍɌɓɔɜɌəɔ əɌ ȴȶȾ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɞɜɚɤɚɢɔɞɑ ɓɌ ɛɜɑəɚɝ 

əɌ ɑəɑɜɏɔɳɌ ɔ ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɚɞɛɚɜəɚɝɞɌ əɌ ɖɚɘɟəɌɗəɔɞɑ ɘɜɑɒɔ ɛɜɑɖɟ ɐɔəɌɘɔɣəɚ ɟɝɚɏɗɌɝɟɎɌɵɑ əɌ 

ɛɚɍɌɜɟɎɌɣɖɌɞɌ ɔ ɛɚəɟɐɌɞɌ. ȮɌɖɎɔɞɑ ɘɜɑɒɔ ɍɔ ɔɘɌɗɑ ɐɚɛɚɗəɔɞɑɗəɌ ɛɜɑɐəɚɝɞ ɤɞɚ ɷɑ ɚɎɚɓɘɚɒɌɞ ɐɌ ɝɑ 

ɝɜɑɞəɑ ɗɚɖɌɗəɚɞɚ ɖɚɏɑəɑɜɔɜɌɵɑ ɗɚɖɌɗəɌ ɛɚɍɌɜɟɎɌɣɖɌ ɓɌ ɑɗɑɖɞɜɔɣəɌ ɑəɑɜɏɔɳɌ. Ⱦɔɑ ɔɝɞɚ ɞɌɖɌ ɍɔ 

ɘɚɒɑɗɑ ɐɌ ɔɘ ɚɍɑɓɍɑɐɌɞ əɌ ɔəɐɔɎɔɐɟɌɗəɔɞɑ ɖɚɜɔɝəɔɢɔ əɌ ɖɚɘɟəɌɗəɔɞɑ ɟɝɗɟɏɔ ɞɚɣəɔ ɔ əɌɎɜɑɘɑəɔ 

ɔəɠɚɜɘɌɢɔɔ ɓɌ ɐɌ ɔɘ ɝɑ ɚɎɚɓɘɚɒɔ ɐɌ ɏɔ ɓɑɘɌɞ ɛɜɑɐɎɔɐ ɞɜɚɤɚɢɔɞɑ ɔ ɎɗɔɳɌəɔɑɞɚ Ɏɜɓ ɒɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ ɛɜɔ ɔɓɍɚɜɚɞ ɔ ɖɚɜɔɝɞɑɵɑɞɚ əɌ ɌɛɌɜɌɞɔ. 

ȰɜɟɏɌ ɖɗɌɝɌ ɛɜɔɘɑɜɔ ɑ ɚɍɑɓɍɑɐɑəɌ ɚɐ ɝɔɝɞɑɘɔɞɑ ɓɌ ɏɜɌɐɝɖɌ ɘɚɍɔɗəɚɝɞ ɖɚɔ ɖɚɜɔɝɞɌɞ ɝɑəɓɚɜɔ, 

ɛɜɚɢɑɝɚɜɔ ɔ ɝɚɚɍɜɌɷɌɳəɔ ɖɚəɞɜɚɗɔ ɟɛɜɌɎɟɎɌəɔ ɚɐ ȴȶȾ ɓɌ ɐɌ ɝɑ ɚɍɑɓɍɑɐɌɞ ɛɌɘɑɞəɔ ɔ ɑɠɔɖɌɝəɔ 

Ɍɜɞɑɜɔɔ. ȶɌɖɚ ɤɞɚ əɌɛɜɌɎɔɎɘɑ ɳɌɝəɔ, ɝɑɛɌɖ, ɐɜɟɏɔ Ɍɝɛɑɖɞɔ (ɝɚɢɔɳɌɗəɔ, ɝɚɢɔɳɌɗəɔ, ɖɟɗɞɟɜəɔ, ɖɎɌɗɔɞɑɞ 

əɌ ɒɔɎɚɞ) ɝɑ ɔɝɞɚ ɞɌɖɌ ɖɜɔɞɔɣəɔ ɓɌ ɍɌɗɌəɝɔɜɌə ɜɌɓɎɚɳ əɌ ɛɌɘɑɞɑə ɏɜɌɐ. ȺɝəɚɎɌɞɌ əɌ ɝɑɖɚɳɌ ɚɐ ɚɎɔɑ 

ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ ɑ ɛɚɞɜɑɍɌɞɌ ɓɌ əɚɎɔ əɌɣɔəɔ əɌ ɡɚɗɔɝɞɔɣɖɚ ɟɛɜɌɎɟɎɌɵɑ ɚɐɐɚɗɟ-əɌɏɚɜɑ ɔ ɚɐɚɓɏɚɜɌ-

əɌɐɚɗɟ, ɖɚɔ ɔɝɞɚ ɞɌɖɌ ɚɎɚɓɘɚɒɟɎɌɌɞ ɔ ɛɚɞɞɔɖəɟɎɌɌɞ ɤɔɜɚɖɚ ɟɣɑɝɞɎɚ ɔ ɌəɏɌɒɘɌə əɌ ɝɔɞɑ ɓɌɝɑɏəɌɞɔ 

ɝɞɜɌəɔ Ɏɚ ɝɔɞɑ Ɍɝɛɑɖɞɔ ɚɐ ɒɔɎɚɞɚɞ əɌ ɑɐɑə ɏɜɌɐ. ȹɌɐɚɎɜɓɟɎɌɳɷɔ ɝɑ əɌ ɜɌɍɚɞɌɞɌ əɌ ȱɎɜɚɛɝɖɔɚɞ ɛɜɚɑɖɞ 

ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ, ɖɌɖɚ ɔ əɌ ɘəɚɏɟ ɐɜɟɏɔ ɔɓɎɚɜɔ, ɛɜɑɐɗɌɏɌɘɑ ɤɑɝɞ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ əɌ ɛɌɘɑɞəɔɚɞ ɏɜɌɐ: 

Å ȻɌɘɑɞəɚ ɟɛɜɌɎɟɎɌɵɑ 

Å ȻɌɘɑɞəɌ ɑɖɚəɚɘɔɳɌ 

Å ȻɌɘɑɞəɌ ɘɚɍɔɗəɚɝɞ 

Å ȻɌɘɑɞəɌ ɝɜɑɐɔəɌ 

Å ȻɌɘɑɞəɔ ɗɟɮɑ 

Å ȻɌɘɑɞəɚ ɒɔɎɑɑɵɑ 

ȴɝɞɔɞɑ ɚɎɔɑ ɤɑɝɞ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ ɝɑ ɜɌɝɛɚɜɑɐɑəɔ ɚɐ ɏɚɗɑɘ ɍɜɚɳ ɝɞɟɐɔɔ ɓɌ ɐɌ ɝɑ ɜɌɓɎɔɳɌɞ ɔəɐɔɖɌɞɚɜɔ 

ɔ ɝɞɜɌɞɑɏɔɔ ɓɌ ɜɌɓɎɚɳ əɌ ɛɌɘɑɞɑə ɏɜɌɐ. ȺɎɚɳ ɞɔɛ əɌ ɜɌɘɖɌ ɓɌ ɖɌɜɌɖɞɑɜɔɓɌɢɔɳɌ ɑ ɐɚɍɜɚ ɚɛɜɌɎɐɌə ɔ 

ɐɚɖɟɘɑəɞɔɜɌə, Ɍ Ɏɑɷɑ ɝɑ ɖɚɜɔɝɞɔ Ɏɚ ɛɜɌɖɝɌ ɚɐ ɝ¯ ɛɚɏɚɗɑɘ ɍɜɚɳ ɏɜɌɐɚɎɔ ɔ ɖɜɑɌɞɚɜɔ əɌ ɛɚɗɔɞɔɖɔ. 

ȼɌɘɖɌɞɌ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɏɔ ɚɛɠɌɞɔ ɖɗɟɣəɔɞɑ ɐɔɘɑəɓɔɔ əɌ ɑɎɜɚɛɝɖɔɞɑ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ ɚɛɔɤɌəɔ ɛɚɏɚɜɑ, 

ɐɚɐɑɖɌ ɳɌ ɓɌɐɜɒɟɎɌ ɑɐəɚɝɞɌɎəɚɝɞɌ ɛɜɑɖɟ ɝɛɑɢɔɠɔɢɔɜɌɵɑ əɌ ɜɑɗɌɞɔɎəɚ ɘɌɗ ɍɜɚɳ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɚɔ 

ɏɔ ɐɑɠɔəɔɜɌɌɞ ɚɎɔɑ ɔəɔɢɔɳɌɞɔɎɔ ɔ ɏɚ ɛɚɖɜɔɎɌɌɞ ɚɛɝɑɏɚɞ əɌ ɛɚɝɞɚɑɣɖɔ ɛɜɚɑɖɞɔ. Ȼɜɔ ɐɑɠɔəɔɜɌɵɑ əɌ 

ɛɌɘɑɞɑə ɏɜɌɐ Ɏɚ ɚɎɌɌ ɝɞɟɐɔɳɌ, ɍɌɜɑɘ ɑɐəɌ ɚɐ ɤɑɝɞɑ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ ɘɚɜɌ ɐɌ ɍɔɐɑ ɛɜɔɝɟɞəɌ Ɏɚ ɐɌɐɑə 

ɛɜɚɑɖɞ ɔɗɔ ɔəɔɢɔɳɌɞɔɎɌ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ. ȽɑɛɌɖ, ɚɎɌ ɑ ɚɝəɚɎəɌ ɗɔəɔɳɌ, Ɍ əɔɑ ɔɝɞɚ ɞɌɖɌ ɘɚɜɌ ɐɌ ɏɔ 

ɔɘɌɘɑ əɌ ɟɘ ɐɑɠɔəɔɢɔɔɞɑ ɔ ɜɑɓɔɘɑɞɚ əɌ ɛɌɘɑɞəɔɚɞ ɏɜɌɐ əɌɎɑɐɑəɔ ɛɚɏɚɜɑ. Ⱦɔɑ ɟɖɌɒɟɎɌɌɞ əɌ 

ɜɌɝɛɚɜɑɐɟɎɌɵɑ əɌ ɛɚɎɑɷɑɐɔɘɑəɓɔɚəɌɗəɔ ɝɞɜɌɞɑɏɔɔ, ɖɚɔ ɝɑ ɝɚɝɞɚɳɌɞ ɚɐ ɘəɚɏɟ ɖɚɘɛɚəɑəɞɔ ɔ ɛɜɚɑɖɞɔ 

ɐɔɓɌɳəɔɜɌəɔ ɐɌ ɍɔɐɌɞ ɝɔəɑɜɏɔɝɞɔɣɖɔ ɔ ɘɑɮɟɝɑɍəɚ ɛɚɐɐɜɒɟɎɌɣɖɔ. ȹɌɎɔɝɞɔəɌ, əɌɳɟɝɛɑɤəɔɚɞ ȸɚɒɑ ɐɌ ɝɑ 

ɚɣɑɖɟɎɌ ɐɑɖɌ ɝɞɜɌɞɑɏɔɔɞɑ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ ɷɑ ɟɝɎɚɳɌɞ ɛɚɎɑɷɑɐɔɘɑəɓɔɚəɌɗɑə ɛɜɔɝɞɌɛ ɖɚə 

ɘɌɖɝɔɘɔɓɔɜɌɳɞɑ ɳɌ ɞɌɖɎɌɞɌ ɝɔəɑɜɏɔɳɌ ɔ ɘɔəɔɘɔɓɔɜɌɳɞɑ ɏɔ əɑɏɌɞɔɎəɔɞɑ ɛɜɑɗɑɎɌɣɖɔ ɑɠɑɖɞɔ, ɖɌɖɚ ɤɞɚ 

ɘɚɒɑ ɐɌ ɝɑ ɝɗɟɣɔ, ɓɌ əɌ ɛɜɔɘɑɜ, Ɍɖɚ ɝɑ ɐɌɐɑ ɛɜɔɚɜɔɞɑɞ əɌ ɝɞɜɌɞɑɏɔɳɌɞɌ ɓɌ ɛɌɘɑɞəɌ ɑɖɚəɚɘɔɳɌ, ɤɞɚ ɑ 

ɤɞɑɞəɚ ɓɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. ȻɚɜɌɐɔ ɚɎɌɌ ɛɜɔɣɔəɌ, ɘɚɒɑ ɐɌ ɚɣɑɖɟɎɌɘɑ ɐɌ Ɏɔɐɔɘɑ ɛɚɎɑɷɑ ɚɐ ɑɐəɌ 

ɖɌɜɌɖɞɑɜɔɝɞɔɖɌ ɛɜɔɝɟɞəɔ Ɏɚ əɌɳɟɝɛɑɤəɔɞɑ ɛɌɘɑɞəɔ ɏɜɌɐɚɎɔ. 
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ȻɌɘɑɞəɚ ɟɛɜɌɎɟɎɌɵɑ: Ȼɚɐ ɛɌɘɑɞəɚ ɎɗɌɐɑɑɵɑ ɛɚɐɜɌɓɍɔɜɌɘɑ ɓɐɜɟɒɑəɚ ɟɛɜɌɎɟɎɌɵɑ Ɏɚ ɏɜɌɐɚɞ ɔ əɔɓ 

ɏɜɌɐɚɞ, ɎɖɗɟɣɟɎɌɳɷɔ ɟɝɗɟɏɔ ɔ ɔəɞɑɜɌɖɢɔɔ ɖɚɔ ɏɔ ɛɚɎɜɓɟɎɌɌɞ ɔ, ɖɌɐɑ ɤɞɚ ɑ ɜɑɗɑɎɌəɞəɚ, ɏɔ ɔəɞɑɏɜɔɜɌɌɞ 

ɳɌɎəɔɞɑ, ɛɜɔɎɌɞəɔɞɑ, ɏɜɌɮɌəɝɖɔɞɑ ɔ ɚɜɏɌəɔɓɌɢɔɔɞɑ əɌ ȱɎɜɚɛɝɖɌɞɌ ɓɌɑɐəɔɢɌ ɓɌ ɏɜɌɐɚɞ ɐɌ ɘɚɒɑ 

ɑɠɔɖɌɝəɚ ɔ ɑɠɑɖɞɔɎəɚ ɐɌ ɠɟəɖɢɔɚəɔɜɌ ɖɌɖɚ ɑɐəɚ ɚɜɏɌəɔɓɌɘ. ȯɗɌɎəɌɞɌ ɌɗɌɞɖɌ ɖɚɳɌ ɚɎɚɓɘɚɒɟɎɌ ɐɌ 

ɝɑ ɛɚɝɞɔɏəɑ ɚɎɌ ɑ ȴȶȾ (ɔəɠɜɌɝɞɜɟɖɞɟɜɔ, ɡɌɜɐɎɑɜ ɔ ɝɚɠɞɎɑɜ), ɚɎɚɓɘɚɒɑəɌ ɝɚ ɛɌɘɑɞəɔ ɛɜɚɢɑɝɔ ɔ 

ɔəɞɑɜɚɛɑɜɌɍɔɗəɚɝɞ ɔ ɛɚɞɞɔɖəɌɞɌ ɚɐ ɛɚɐɌɞɚɢɔ. ȸɑɮɟəɌɜɚɐəɔɞɑ, əɌɢɔɚəɌɗəɔɞɑ ɔ ɎəɌɞɜɑɤəɔɞɑ Ɏɜɝɖɔ ɝɑ 

ɔɝɞɚ ɞɌɖɌ ɎɌɒəɔ (əɌɐɎɚɜ ɚɐ ɏɜɌɐɚɞ), ɔɘɌɳɷɔ ɛɜɑɐɎɔɐ ɐɑɖɌ ɛɌɘɑɞəɔɚɞ ɏɜɌɐ ɘɚɒɑ ɐɌ ɝɑ ɚɛɔɤɑ ɖɌɖɚ 

ɝɟɤɞɔəɝɖɔ ɏɗɚɍɌɗəɚ ɘɜɑɒɑə ɢɑəɞɌɜ. ȺɎɌ ɛɚɐɜɌɓɍɔɜɌ ɳɌɎəɔ, ɛɜɔɎɌɞəɔ ɔ ɏɜɌɮɌəɝɖɔ ɛɌɜɞəɑɜɝɞɎɌ ɔ 

ɝɚɜɌɍɚɞɖɌ ɝɚ ɜɌɓɗɔɣəɔ ɓɌɝɑɏəɌɞɔ ɝɞɜɌəɔ ɖɚɔ ɜɌɍɚɞɌɞ ɓɌɑɐəɚ Ɏɚ ɚɝɞɎɌɜɟɎɌɵɑ əɌ ɛɌɘɑɞəɔ ɢɑɗɔ əɌ əɔɎɚ 

əɌ ɏɜɌɐ. ȻɌɘɑɞəɔɞɑ ɢɑɗɔ ɎɖɗɟɣɟɎɌɌɞ ɞɜɌəɝɛɌɜɑəɞəɚɝɞ ɔ ɚɞɎɚɜɑəɔ ɛɚɐɌɞɚɢɔ ɝɚ ɖɚɜɔɝɞɑɵɑ əɌ ȴȶȾ ɔ ɑ-

ɎɗɌɐɌ Ɏɚ ɛɌɜɞɔɢɔɛɌɞɔɎəɚɞɚ ɚɐɗɟɣɟɎɌɵɑ ɔ ɖɚ-ɖɜɑɔɜɌəɔ ɑ-ɟɝɗɟɏɔ, əɌ ɛɜɔɘɑɜ ɌɛɗɔɖɌɢɔɔ. ȻɌɘɑɞəɚɞɚ 

ɟɛɜɌɎɟɎɌɵɑ, ɖɌɖɚ ɞɜɌəɝɎɑɜɓɌɗɑə ɠɌɖɞɚɜ, ɔɝɞɚ ɞɌɖɌ ɘɚɒɑ ɐɌ ɚɜɖɑɝɞɜɔɜɌ ɔ ɔəɞɑɏɜɔɜɌ əɑɖɚɔ ɔɗɔ ɝɔɞɑ 

ɐɜɟɏɔ ɛɌɘɑɞəɔ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ. 

ȻɌɘɑɞəɌ ɑɖɚəɚɘɔɳɌ: Ȼɚɐ ɛɌɘɑɞəɌ ɑɖɚəɚɘɔɳɌ ɛɚɐɜɌɓɍɔɜɌɘɑ ɑ-ɍɔɓəɔɝ ɔ ɑ-ɞɜɏɚɎɔɳɌ, ɓɏɚɗɑɘɑəɌ 

ɛɜɚɐɟɖɞɔɎəɚɝɞ, ȴȶȾ-ɚɎɚɓɘɚɒɑəɚ ɔ əɌɛɜɑɐəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɔɝɛɚɜɌɖɌ əɌ ɟɝɗɟɏɔ, ȴȶȾ-ɚɎɚɓɘɚɒɑəɔ 

ɔəɚɎɌɢɔɔ, ɖɌɖɚ ɔ əɚɎɔ ɛɜɚɔɓɎɚɐɔ, əɚɎɔ ɟɝɗɟɏɔ ɔ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ. ȴɝɞɚ ɞɌɖɌ, ɎɚɝɛɚɝɞɌɎɟɎɌ ɛɌɘɑɞəɔ 

ɖɗɌɝɞɑɜɔ ɔ ɑɖɚ-ɝɔɝɞɑɘɔ (əɌ ɛɜ. ɐɔɏɔɞɌɗɑə ɍɔɓəɔɝ ɔ ɛɜɑɞɛɜɔɑɘəɔɤɞɎɚ). ȻɌɘɑɞəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɔɝɞɚ 

ɞɌɖɌ, ɛɚɎɗɑɖɟɎɌ ɗɚɖɌɗəɌ ɔ ɏɗɚɍɌɗəɌ ɘɑɮɟɝɑɍəɌ ɛɚɎɜɓɌəɚɝɞ ɔ ɘɑɮɟəɌɜɚɐəɌ ɎɏɜɌɐɟɎɌɵɑ ɝɚ ɠɔɓɔɣɖɔ ɔ 

Ɏɔɜɞɟɑɗəɔ ɞɑɖɚɎɔ əɌ ɝɞɚɖɔ, ɟɝɗɟɏɔ ɔ ɓəɌɑɵɑ. 

ȻɌɘɑɞəɌ ɘɚɍɔɗəɚɝɞ: ɘɔɝɗɔɘɑ əɌ ȴȶȾ ɛɚɐɐɜɒɌəɔ ɔ ɔəɞɑɏɜɔɜɌəɔ ɞɜɌəɝɛɚɜɞəɔ ɔ ɗɚɏɔɝɞɔɣɖɔ ɝɔɝɞɑɘɔ. 

ȹɌ ɛɜɔɘɑɜ, ɚɐɜɒɗɔɎɔɞɑ, ɍɑɓɍɑɐəɔ ɔ ɘɑɮɟɝɑɍəɚ ɛɚɎɜɓɌəɔ ɞɜɌəɝɛɚɜɞəɔ ɝɔɝɞɑɘɔ ɘɚɒɑ ɐɌ ɚɛɠɌɞɌɞ 

ɞɜɌɘɎɌɔ, ɌɎɞɚɍɟɝɔ, ɎɚɓɚɎɔ, ɘɑɞɜɚ, ɌɎɞɚɘɚɍɔɗɔ, Ɏɑɗɚɝɔɛɑɐɔ ɔ ɛɑɤɌɢɔ Ɏɚ ɝɔɞɟɌɢɔɔ ɖɚɔ ɖɚɜɔɝɞɌɞ ɑɐɑə 

ɔɗɔ ɛɚɎɑɷɑ əɌɣɔəɔ əɌ ɞɜɌəɝɛɚɜɞ. Smart Mobility ɐɌɎɌ ɛɜɔɚɜɔɞɑɞ əɌ ɣɔɝɞɔ ɔ ɣɑɝɞɚ əɑɘɚɞɚɜɔɓɔɜɌəɔ ɚɛɢɔɔ. 

ȥɌɎəɚɝɞɌ ɘɚɒɑ ɐɌ ɔɘɌ ɛɜɔɝɞɌɛ ɐɚ ɜɑɗɑɎɌəɞəɔ ɔəɠɚɜɘɌɢɔɔ ɔ Ɏɚ ɜɑɌɗəɚ Ɏɜɑɘɑ ɝɚ ɢɑɗ ɐɌ ɓɌɤɞɑɐɔ 

Ɏɜɑɘɑ ɔ ɐɌ ɳɌ ɛɚɐɚɍɜɔ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɛɌɞɟɎɌɵɑɞɚ, ɐɌ ɓɌɤɞɑɐɔ ɞɜɚɤɚɢɔ ɔ ɐɌ ɏɔ əɌɘɌɗɔ ɑɘɔɝɔɔɞɑ əɌ 

CO2, ɖɌɖɚ ɔ ɐɚ ɘɑəɌɹɑɜɔɞɑ əɌ ɘɜɑɒəɔɚɞ ɞɜɌəɝɛɚɜɞ ɐɌ ɏɔ ɛɚɐɚɍɜɌɞ ɟɝɗɟɏɔɞɑ ɔ ɐɌ ɚɍɑɓɍɑɐɌɞ ɛɚɎɜɌɞəɔ 

ɔəɠɚɜɘɌɢɔɔ ɓɌ ɏɜɌɮɌəɔɞɑ. ȶɚɜɔɝəɔɢɔɞɑ əɌ ɝɔɝɞɑɘɚɞ ɓɌ ɘɚɍɔɗəɚɝɞ ɘɚɒɑ ɔɝɞɚ ɞɌɖɌ ɐɌ ɚɍɑɓɍɑɐɌɞ ɝɎɚɔ 

ɛɚɐɌɞɚɢɔ Ɏɚ ɜɑɌɗəɚ Ɏɜɑɘɑ ɔɗɔ ɐɌ ɛɜɔɐɚəɑɝɌɞ ɓɌ ɐɚɗɏɚɜɚɣəɚ ɛɗɌəɔɜɌɵɑ. 

ȻɌɘɑɞəɚ ɚɛɖɜɟɒɟɎɌɵɑ: Ƚɚ ɛɌɘɑɞəɌ ɝɜɑɐɔəɌ ɎɖɗɟɣɟɎɌɘɑ ɛɌɘɑɞəɌ ɑəɑɜɏɔɳɌ, ɎɖɗɟɣɟɎɌɳɷɔ ɚɍəɚɎɗɔɎɔ 

ɔɓɎɚɜɔ, ɑəɑɜɏɑɞɝɖɔ ɘɜɑɒɔ ɚɎɚɓɘɚɒɑəɔ ɚɐ ȴȶȾ, ɘɑɜɑɵɑ, ɖɚəɞɜɚɗɌ ɔ ɘɚəɔɞɚɜɔəɏ əɌ ɓɌɏɌɐɟɎɌɵɑɞɚ, 

ɜɑəɚɎɔɜɌɵɑ əɌ ɓɏɜɌɐɔ ɔ ɟɐɚɍəɚɝɞɔ, ɓɑɗɑəɔ ɓɏɜɌɐɔ, ɓɑɗɑəɚ ɟɜɍɌəɔɝɞɔɣɖɚ ɛɗɌəɔɜɌɵɑ, ɖɌɖɚ ɔ 

ɑɠɔɖɌɝəɚɝɞ əɌ ɖɚɜɔɝɞɑɵɑ əɌ ɜɑɝɟɜɝɔɞɑ, ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ ɓɌɘɑəɌ əɌ ɜɑɝɟɜɝɔ ɖɚɳɌ ɔɘ ɝɗɟɒɔ əɌ 

ɏɚɜɑəɌɎɑɐɑəɔɞɑ ɢɑɗɔ. ȿɜɍɌəɔɞɑ ɟɝɗɟɏɔ ɖɌɖɚ ɤɞɚ ɝɑ ɟɗɔɣəɚɞɚ ɚɝɎɑɞɗɟɎɌɵɑ, ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɚɞɛɌɐɚɞ, 

ɝɔɝɞɑɘɔɞɑ ɓɌ ɚɐɎɚɐəɟɎɌɵɑ ɔ ɝɔɝɞɑɘɔɞɑ ɓɌ Ɏɚɐəɔ ɜɑɝɟɜɝɔ ɖɚɔ ɝɑ ɝɗɑɐɌɞ ɓɌ ɐɌ ɝɑ ɚɢɑəɔ ɝɔɝɞɑɘɚɞ, ɐɌ 

ɝɑ əɌɘɌɗɔ ɓɌɏɌɐɟɎɌɵɑɞɚ ɔ ɐɌ ɝɑ ɛɚɐɚɍɜɔ ɖɎɌɗɔɞɑɞɚɞ əɌ ɎɚɐɌɞɌ ɝɑ ɔɝɞɚ ɞɌɖɌ ɐɚɍɜɔ ɛɜɔɘɑɜɔ. 

ȻɌɘɑɞəɔ ɗɟɮɑ: ɛɚɐɜɌɓɍɔɜɌɘɑ ɑ-Ɏɑɤɞɔəɔ, ɜɌɍɚɞɌ Ɏɚ ɜɌɍɚɞɌ ɝɚ ȴȶȾ, ɛɜɔɝɞɌɛ ɐɚ ɚɍɜɌɓɚɎɌəɔɑ ɔ ɚɍɟɖɌ, 

ɣɚɎɑɣɖɔ ɜɑɝɟɜɝɔ ɔ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɖɌɛɌɢɔɞɑɞɔ, Ɏɚ ɜɌɘɖɔɞɑ əɌ ɔəɖɗɟɓɔɎəɚ ɚɛɤɞɑɝɞɎɚ ɖɚɑ ɳɌ ɛɚɐɚɍɜɟɎɌ 

ɖɜɑɌɞɔɎəɚɝɞɌ ɔ ɛɚɞɞɔɖəɟɎɌ ɔəɚɎɌɢɔɔ. ȶɌɖɚ ɖɌɜɌɖɞɑɜɔɝɞɔɖɌ, ɔɝɞɚ ɞɌɖɌ ɘɚɒɑ ɐɌ ɔɘ ɚɎɚɓɘɚɒɔ əɌ ɗɟɮɑɞɚ 

ɔ ɓɌɑɐəɔɢɔɞɑ ɝɌɘɔɞɑ ɐɌ ɎəɑɝɟɎɌɌɞ, ɖɚɜɔɝɞɌɞ, ɘɌəɔɛɟɗɔɜɌɌɞ ɔ ɛɑɜɝɚəɌɗɔɓɔɜɌɌɞ ɛɚɐɌɞɚɢɔ, əɌ ɛɜɔɘɑɜ 

ɛɜɑɖɟ ɝɚɚɐɎɑɞəɔ ɌɗɌɞɖɔ ɓɌ ɌəɌɗɔɓɌ əɌ ɛɚɐɌɞɚɢɔ ɔ ɖɚəɞɜɚɗəɔ ɞɌɍɗɔ, ɐɌ ɐɚəɑɝɟɎɌɌɞ ɚɐɗɟɖɔ ɔ ɐɌ 

ɝɚɓɐɌɎɌɌɞ ɛɜɚɔɓɎɚɐɔ ɔ ɟɝɗɟɏɔ. 
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ȻɌɘɑɞəɚ ɒɔɎɑɑɵɑ: ɘɔɝɗɔɘɑ əɌ ɝɞɔɗɚɎɔ əɌ ɒɔɎɚɞ, ɚɐəɑɝɟɎɌɵɑ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ ɚɎɚɓɘɚɒɑəɔ ɚɐ ȴȶȾ. 

ȻɌɘɑɞəɚɞɚ ɒɔɎɑɑɵɑ ɑ ɔɝɞɚ ɞɌɖɌ ɓɐɜɌɎɚ ɔ ɍɑɓɍɑɐəɚ ɒɔɎɑɑɵɑ Ɏɚ ɖɟɗɞɟɜəɚ ɒɔɎ ɏɜɌɐ ɝɚ ɜɌɓəɚɎɔɐəɔ 

ɖɟɗɞɟɜəɔ ɚɍɳɑɖɞɔ ɔ ɎɖɗɟɣɟɎɌ ɐɚɘɟɎɌɵɑ ɔ ɝɘɑɝɞɟɎɌɵɑ ɝɚ ɐɚɍɌɜ ɖɎɌɗɔɞɑɞ. ȻɌɘɑɞəɚɞɚ ɒɔɎɑɑɵɑ ɑ ɔɝɞɚ 

ɞɌɖɌ ɛɚɎɜɓɌəɚ ɝɚ Ɏɔɝɚɖɔ əɔɎɚɌ əɌ ɝɚɢɔɳɌɗəɌ ɖɚɡɑɓɔɳɌ ɔ ɝɚɢɔɳɌɗɑə ɖɌɛɔɞɌɗ  

ȺȰȹȺȽȺȾ ȻȺȸȱȠȿ ȶȬȼȬȶȾȱȼȴȽȾȴȶȴȾȱ ȴ ȽȺȽȾȬȮȴȾȱ 

ȭɔɐɑɳɷɔ ɔəɔɢɔɳɌɞɔɎɔɞɑ ɓɌ ɛɌɘɑɞɑə ɏɜɌɐ ɏɚ əɌɐɘɔəɟɎɌɌɞ ɜɌɓɎɚɳɚɞ ɔ ɛɜɔɘɑəɌɞɌ əɌ 

ɞɑɡəɚɗɚɏɔɳɌɞɌ əɌ ɛɜɔɎɗɑɖɟɎɌɵɑ ɟɣɑɝəɔɢɔ ɔ ɚɝɞɎɌɜɟɎɌɵɑ ɎɗɔɳɌəɔɳɌ ð ɘɚɜɌ ɐɌ ɏɔ ɓɑɘɑɘɑ 

ɛɜɑɐɎɔɐ ɣɚɎɑɣɖɔɞɑ ɔɗɔ ɝɚɢɔɳɌɗəɔɞɑ ɠɌɖɞɚɜɔ, ɖɌɖɚ ɤɞɚ ɝɑ ɚɍɜɌɓɚɎɌəɔɑɞɚ ɔ ɝɚɢɔɳɌɗəɔɚɞ 

ɖɌɛɔɞɌɗ, ɔɗɔ ɔəɝɞɔɞɟɢɔɚəɌɗəɔɞɑ ɠɌɖɞɚɜɔ ɖɚɔ ɳɌ ɚɛɖɜɟɒɟɎɌɌɞ ɟɗɚɏɌɞɌ əɌ ɓɌɝɑɏəɌɞɔ ɝɞɜɌəɔ ɔ 

ɠɔəɌəɝɔɑɜɔ. ȽɌɘɚ əɌ ɚɎɚɳ əɌɣɔə ɘɚɒɑɘɑ ɐɌ ɐɚɳɐɑɘɑ ɐɚ ɠɟəɖɢɔɚəɌɗəɌ ɖɚəɢɑɛɞɟɌɗɔɓɌɢɔɳɌ 

əɌ ɚɐəɚɝɚɞ ɛɚɘɑɮɟ ɖɚɘɛɚəɑəɞɔɞɑ ɔ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔɞɑ: 

 

 

 

 

 

 

ȱȮȼȺȻȽȶȺ ȹȴȮȺ 

ȱȮȼȺȻȽȶȴȺȾ ȳȱȷȱȹ ȰȺȯȺȮȺȼ (2019)  

ȹɌ 11 ɐɑɖɑɘɎɜɔ 2019 ɏɚɐɔəɌ, ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɏɚ ɛɜɑɞɝɞɌɎɔ ȱɎɜɚɛɝɖɔɚɞ ɓɑɗɑə ɐɚɏɚɎɚɜ 

ɖɌɖɚ ɚɐɏɚɎɚɜ əɌ ɛɜɑɐɔɓɎɔɢɔɞɑ ɤɞɚ ɏɔ əɚɝɔ ɏɗɚɍɌɗəɚɞɚ ɓɌɞɚɛɗɟɎɌɵɑ, ɓɌɏɌɐɟɎɌɵɑɞɚ ɔ ɏɟɍɑɵɑɞɚ 

əɌ ɍɔɚɗɚɤɖɌɞɌ ɜɌɓəɚɎɔɐəɚɝɞ. ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ ɛɚɝɞɌɎɟɎɌ Ɍɘɍɔɢɔɚɓɑə ɛɌɞɚɖɌɓ, 

ɎɖɗɟɣɟɎɌɳɷɔ ɌɖɞɔɎəɚɝɞɔ ɓɌ ɛɜɚɘɚɎɔɜɌɵɑ əɌ ɛɚɑɠɔɖɌɝəɌ ɟɛɚɞɜɑɍɌ əɌ ɜɑɝɟɜɝɔɞɑ ɓɌ 

ɝɛɜɌɎɟɎɌɵɑ ɝɚ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ, ɔɐɑɳɌ ɓɌ ɖɚɳɌ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɑ ɢɑəɞɜɌɗəɌ. 

Ⱦɚɳ ɑ ɐɑɠɔəɔɜɌə ɖɌɖɚ ăɛɌɞɚɖɌɓ ɓɌ ɛɜɌɎɑɵɑ əɌ ɑɖɚəɚɘɔɳɌɞɌ əɌ ȱȿ ɚɐɜɒɗɔɎɌ ɝɚ ɛɜɑɞɎɚɜɌɵɑ 

əɌ ɖɗɔɘɌɞɝɖɔɞɑ ɔ ɑɖɚɗɚɤɖɔɞɑ ɛɜɑɐɔɓɎɔɢɔ Ɏɚ ɘɚɒəɚɝɞɔ Ɏɚ ɝɔɞɑ ɚɍɗɌɝɞɔ əɌ ɛɚɗɔɞɔɖɌɞɌ ɔ 
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ɛɜɌɎɑɵɑ əɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɛɜɌɎɑɐəɌ ɔ ɔəɖɗɟɓɔɎəɌ ɓɌ ɝɔɞɑò (ȱɎɜɚɛɝɖɌ ɖɚɘɔɝɔɳɌ, 2019). ȶɌɖɚ 

ɐɑɗ ɚɐ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ, ɗɚɖɌɗəɔɞɑ ɖɚəɞɑɖɝɞɔ əɌ ɓɑɘɳɔɞɑ-ɣɗɑəɖɔ əɌ ȱȿ ɝɑ ɜɌɓɏɗɑɐɟɎɌɌɞ 

Ɏɚ ȸɑɡɌəɔɓɘɚɞ ɓɌ ɛɜɌɎɑɐəɌ ɞɜɌəɓɔɢɔɳɌ, ɚɍɑɓɍɑɐɟɎɌɳɷɔ ɐɑɖɌ ɓɑɘɳɔɞɑ ɝɚ ɛɚɎɑɷɑ ɳɌɏɗɑɜɚɐəɔ 

ɌɖɞɔɎəɚɝɞɔ ɝɑ ɛɚɐɚɍɜɚ ɛɚɐɐɜɒɌəɔ ɓɌ Ɏɜɑɘɑ əɌ ɞɜɌəɓɔɢɔɳɌɞɌ ɓɌ ɐɌ ɏɔ ɓɌɤɞɔɞɌɞ ɏɜɌɮɌəɔɞɑ, 

ɗɚɖɌɗəɔɞɑ ɖɚɘɛɌəɔɔ ɔ ɔəɠɜɌɝɞɜɟɖɞɟɜɌɞɌ əɌ ɓɑɘɳɌɞɌ ( ȱɎɜɚɛɝɖɌ ɖɚɘɔɝɔɳɌ, ə.ɐ.). 

ȻɚɗɔɞɔɣɖɌɞɌ ɌɘɍɔɢɔɳɌ əɌ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ ɑ ȱȿ ɐɌ ɝɞɌəɑ ɛɜɎɔɚɞ ɖɗɔɘɌɞɝɖɔ əɑɟɞɜɌɗɑə 

ɖɚəɞɔəɑəɞ Ɏɚ ɝɎɑɞɚɞ ɐɚ 2050 ɏɚɐɔəɌ. Ƚɛɚɜɑɐ ɚɠɔɢɔɳɌɗəɔɞɑ ɛɜɑɞɝɞɌɎəɔɢɔ əɌ ȱȿ, ɖɜɟɒəɌɞɌ 

ɑɖɚəɚɘɔɳɌ, ɖɌɖɚ ɔ əɚɎɔɞɑ ɓɌɖɚəɔ ɓɌ ɚɞɛɌɐ ɔ ɜɑɢɔɖɗɔɜɌɵɑ, ɘɚɒɌɞ ɐɌ ɛɜɑɞɝɞɌɎɟɎɌɌɞ ɛɚɗɚɎɔəɌ 

ɚɐ əɌɛɚɜɔɞɑ əɌ ȱȿ ɓɌ ɛɚɝɞɔɏəɟɎɌɵɑ əɌ ɚɎɌɌ ɢɑɗ (Ƚɔɘɚə , 2019). ȾɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɖɜɟɒəɌ 

ɑɖɚəɚɘɔɳɌ ð ɖɌɐɑ ɤɞɚ ɎɜɑɐəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ ɜɑɝɟɜɝɔɞɑ ɝɑ ɚɐɜɒɟɎɌ Ɏɚ 

ɑɖɚəɚɘɔɳɌɞɌ ɤɞɚ ɑ ɘɚɒəɚ ɛɚɐɚɗɏɚ, Ɍ ɏɑəɑɜɔɜɌɵɑɞɚ ɚɞɛɌɐ ɑ ɘɔəɔɘɔɓɔɜɌəɚ ð ɑ əɌɎɔɝɞɔəɌ 

ɛɜɑɛɚɓəɌɑəɌ ɚɐ ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɖɌɖɚ ăɝɟɤɞɔəɝɖɔ ɛɜɔɐɚəɑɝ Ɏɚ əɌɛɚɜɔɞɑ əɌ ȱȿ ɐɌ ɝɑ 

ɜɌɓɎɔɑ ɚɐɜɒɗɔɎɌ, əɔɝɖɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɳɌɏɗɑɜɚɐ, ɑɠɔɖɌɝəɌ ɔ ɖɚəɖɟɜɑəɞəɌ ɑɖɚəɚɘɔɳɌò ɔ 

ɖɌɖɚ ăɘɚɒəɚɝɞ ɐɌ ɝɑ ɞɜɌəɝɠɚɜɘɔɜɌ əɌɤɌɞɌ ɑɖɚəɚɘɔɳɌ ɔ ɐɌ ɝɑ ɏɑəɑɜɔɜɌɌɞ əɚɎɔ ɔ 

ɚɐɜɒɗɔɎɔ ɖɚəɖɟɜɑəɞəɔ ɛɜɑɐəɚɝɞɔ ɓɌ ȱɎɜɚɛɌò (ȱɎɜɚɛɝɖɌ ɖɚɘɔɝɔɳɌ, 2015). ȻɚɜɌɐɔ ɚɎɌɌ 

ɛɜɔɣɔəɌ, Ɏɚ 2015 ɏɚɐɔəɌ ȱȿ ɏɚ ɟɝɎɚɔ ɝɎɚɳɚɞ ɛɜɎ Ɍɖɢɔɚəɑə ɛɗɌə ɓɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ ɖɚɳ 

ɝɚɐɜɒɑɤɑ 54 ɖɚəɖɜɑɞəɔ ɔ Ɍɘɍɔɢɔɚɓəɔ Ɍɖɢɔɔ Ɏɚ 7 ɛɚɗɔɞɔɣɖɔ ɚɍɗɌɝɞɔ (ɡɑɘɔɖɌɗɔɔ; 

ɂɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ; ɂɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ əɌ ɏɗɚɍɌɗəɚ əɔɎɚ; ɔəɐɟɝɞɜɔɳɌ; ɛɗɌɝɞɔɖɌ; 

ɚɐɜɒɗɔɎ ɜɌɓɎɚɳ; ȺɞɛɌɐ ɔ ɜɑɢɔɖɗɔɜɌɵɑ) ɖɚɔ ɝɑ ɔɝɛɚɜɌɣɌəɔ ɐɚ 2019 ɏɚɐɔəɌ (ȱɎɜɚɛɝɖɌ 

ɖɚɘɔɝɔɳɌ, ə.ɐ.1). Ȼɚ ɚɎɚɳ ɟɝɛɑɤɑə ɛɚɞɠɌɞ, Ɏɞɚɜ Ɍɖɢɔɚəɑə ɛɗɌə ɓɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ ɑ 

ɛɚɝɞɌɎɑə Ɏɚ 2020 ɏɚɐɔəɌ ɖɌɖɚ ɑɐɑə ɚɐ ɏɗɌɎəɔɞɑ ɏɜɌɐɑɒəɔ ɍɗɚɖɚɎɔ əɌ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ. 

Ƚɚ ɢɑɗ əɌ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ ɐɌ ɏɚ ɛɜɚɘɚɎɔɜɌ ɜɌɝɞɚɞ Ɏɚ ɜɌɘɖɔɞɑ əɌ ɑɠɔɖɌɝəɌ ɚɐ 

ɜɑɝɟɜɝɔ ɔ ɖɚəɖɟɜɑəɞəɌ ɑɖɚəɚɘɔɳɌ, ɝɑ ɜɌɓɏɗɑɐɟɎɌɌɞ əɑɖɚɗɖɟ ɓɌɖɚəɔ əɌ ȱȿ ɓɌ ɚɞɛɌɐ. ȺɎɌ ɍɑɤɑ 

ɝɗɟɣɌɳɚɞ ɝɚ ɏɗɌɎəɚɞɚ ɑɎɜɚɛɝɖɚ ɓɌɖɚəɚɐɌɎɝɞɎɚ ɓɌ ɚɞɛɌɐ, ɚɐɚɍɜɑəɚ Ɏɚ ɘɌɳ 2018 ɏɚɐɔəɌ, ɖɚɑ ɔɘɌ 

ɓɌ ɢɑɗ ɐɌ ɳɌ ɚɐɎɑɐɑ ȱɎɜɚɛɌ ɖɚə ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ ɔ ɏɔ ɜɑɎɔɐɔɜɌɤɑ ɝɗɑɐəɔɞɑ ɓɌɖɚəɔ: 

ȰɔɜɑɖɞɔɎɌ ɓɌ ɚɞɛɌɐ (2008/98/EC); ȰɔɜɑɖɞɔɎɌ ɓɌ ɛɌɖɟɎɌɵɑ ɔ ɚɞɛɌɐ ɚɐ ɛɌɖɟɎɌɵɑ (1994/62/EC); ɔ 

ȰɔɜɑɖɞɔɎɌ ɓɌ ɐɑɛɚəɔɳɌ əɌ ɚɞɛɌɐ (1999/31/EC). ȰɔɜɑɖɞɔɎɌɞɌ ɓɌ ɚɞɛɌɐ ɚɐ 2008 ɏɚɐɔəɌ 

ɎɚɝɛɚɝɞɌɎɔ ɛɜɌɎəɌ ɜɌɘɖɌ ɓɌ ɞɜɑɞɘɌə əɌ ɚɞɛɌɐɚɞ Ɏɚ ȱȿ, ɖɌɖɚ ɔ ɡɔɑɜɌɜɡɔɳɌ əɌ ɚɞɛɌɐɚɞ ɤɞɚ ɳɌ 

ɝɞɌɎɌ ɛɜɑɎɑəɢɔɳɌɞɌ ɖɌɖɚ ɛɜɑɞɛɚɣɔɞɌəɌ ɛɜɌɖɞɔɖɌ, əɌɐ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ, ɜɑɢɔɖɗɔɜɌɵɑɞɚ, 

ɚɍəɚɎɟɎɌɵɑɞɚ ɔ əɌ ɖɜɌɳ, ɐɑɛɚəɔɜɌɵɑɞɚ. Ȯɚ ɜɌɘɖɔɞɑ əɌ əɚɎɌɞɌ ȰɔɜɑɖɞɔɎɌ ɓɌ ɚɞɛɌɐ, ɓɑɘɳɔɞɑ-

ɣɗɑəɖɔ ɝɑ ɚɍɎɜɓɌəɔ ɐɌ ăɔɝɖɚɜɔɝɞɌɞ ɑɖɚəɚɘɝɖɔ ɔəɝɞɜɟɘɑəɞɔ ɔ ɐɜɟɏɔ ɘɑɜɖɔ ɓɌ ɐɌ ɚɍɑɓɍɑɐɌɞ 

ɝɞɔɘɟɗɌɢɔɔ ɓɌ ɛɜɔɘɑəɌ əɌ ɡɔɑɜɌɜɡɔɳɌɞɌ əɌ ɚɞɛɌɐɚɞò (ȹɟɗɌ ɚɞɛɌɐ ȱɎɜɚɛɌ, 2020 ɏɚɐɔəɌ). 

Ƚɛɚɜɑɐ ɛɜɌɎɚɞɚ əɌ ȱȿ, ɛɚ ɎɗɑɏɟɎɌɵɑɞɚ Ɏɚ ɝɔɗɌ əɌ ɐɔɜɑɖɞɔɎɔɞɑ, ɓɑɘɳɔɞɑ-ɣɗɑəɖɔ ɔɘɌɌɞ ɜɚɖ ɐɚ 

24 ɘɑɝɑɢɔ ɐɌ ɏɔ ɛɜɔɝɛɚɝɚɍɌɞ ɔ ɐɌ ɏɔ ɞɜɌəɝɛɚəɔɜɌɌɞ Ɏɚ əɌɢɔɚəɌɗəɚɞɚ ɓɌɖɚəɚɐɌɎɝɞɎɚ. ȥɟɗɔ 

2021 ɏɚɐɔəɌ ɍɑɤɑ ɖɜɌɳəɔɚɞ ɜɚɖ ɤɞɚ ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɔɘ ɏɚ ɛɚɝɞɌɎɔ əɌ ɓɑɘɳɔɞɑ-ɣɗɑəɖɔ əɌ 

ȱȿ ɓɌ ɞɜɌəɝɛɚəɔɜɌɵɑ əɌ ɓɌɖɚəɝɖɔ ɛɌɖɑɞ ɓɌ ɚɞɛɌɐɚɞ ɖɚɳ ɝɚɐɜɒɔ ɍɌɜɌɵɌ ɖɚɔ ɛɚɘɌɏɌɌɞ ɐɌ ɝɑ 

ɔɓɏɜɌɐɌɞ ɞɑɘɑɗɔ ɓɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ Ɏɚ ȱɎɜɚɛɌ, Ɏɖɗɟɣɔɞɑɗəɚ ɔ ɐɑɛɚəɔɜɌɵɑ əɌ ɚɞɛɌɐ ɔ 

ɛɌɖɟɎɌɵɑ. 

ȻȼȱȻȺȼȬɃȬȹȺ ȴ/ȴȷȴ ȳȬȰȺȷȲȴȾȱȷȹȺ ɃȴȾȬȧȱ 
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Lima-Toivanen, Jouko Myllyoja, Pasi Valkokari. Available at: https://eitrawmater ials.eu/wp -

content/uploads/2020/07/EIT -RawMaterials -project -POLICE-Final-report.pdf   

Å Eurostat data, 2016b. Waste statistics, statistics explained.  Available at: < 

https://ec.europa.eu/eurostat/statistics -explained/pdfscache/1183.pdf   >  

Å InterregEurope, 2020. Sustainable waste management in a circular economy - A Policy 

Brief from the Policy Learning Platform on. Environment and resource efficiency. Available 

at: 

https://www.interregeurope.eu/fileadmin/user_upload/plp_uploads/policy_briefs/Policy_b

rief_on_waste_management.pdf   

Å Mitjans Sanz, V. et al. (2017) ôRethinking economic incentives for separate collectionõ, 

(July). Available at: https://www.zerowasteeurope.eu/wp -
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Summary_for_business.pdf   

ɀȺȼȸȬȾ ȹȬ ȺɂȱȹȿȮȬȧȱ 

ȻɜɚɢɑəɖɌɞɌ əɌ ɖɎɔɓɚɞ ɷɑ ɝɑ əɌɛɜɌɎɔ əɌ ȸɟɐɗ 

ȼȱɃȹȴȶ 

 

¶ Ȼɚɗɔɞɔɖɔ: ɞɔɑ ɝɑ ɓɍɔɜ əɌ ɛɜɔəɢɔɛɔ ɓɌ Ɏɚɐɑɵɑ əɌ Ɍɖɢɔɔ ɟɝɎɚɑəɔ ɔɗɔ ɛɜɑɐɗɚɒɑəɔ ɚɐ 

ɚɜɏɌəɔɓɌɢɔɳɌ ɔɗɔ ɛɚɑɐɔəɑɢò ɝɚ ɢɑɗ ɐɌ ɝɑ ɛɚɝɞɔɏəɑ ɢɑɗɞɌ. ăȻɚɗɔɞɔɖɔɞɑ ɝɑɖɚɏɌɤ ɘɚɜɌ 

ɐɌ ɝɑ ɟɝɚɏɗɌɝɌɞ ɝɚ ɛɚɝɞɚɑɣɖɔɚɞ ɓɌɖɚə, əɚ ɘɚɒɑ ɐɌ ɐɚɎɑɐɌɞ ɔ ɐɚ ɛɜɑɐɗɚɏ əɌ əɚɎɔ 

ɓɌɖɚəɔò. Ⱦɔɑ ɔɘɌɌɞ ɞɑəɐɑəɢɔɳɌ ɐɌ ɝɑ ɜɌɓɎɔɎɌɌɞ ɔ ɐɌ ɝɑ ɛɜɔɗɌɏɚɐɟɎɌɌɞ ɝɚ ɞɑɖɚɞ əɌ 

Ɏɜɑɘɑɞɚ ɛɜɔ ɛɜɚɢɑɝɔɞɑ əɌ ɜɑɎɔɓɔɳɌ (ȭɜɔɞɌəɝɖɚ ɑɖɚɗɚɤɖɚ ɐɜɟɤɞɎɚ, 2017). 

¶ ȳɌɖɚəɚɐɌɎɝɞɎɚ: ăȯɚ ɟɞɎɜɐɟɎɌ ɓɌɖɚəɚɞ ɔ ɓɌɞɚɌ, ɛɜɚɢɑɐɟɜɌɞɌ ɔɗɔ ɝɞɌəɐɌɜɐɚɞ ɤɞɚ ɗɟɮɑɞɚ 

ɔ ɚɜɏɌəɔɓɌɢɔɔɞɑ ɘɚɜɌ ɐɌ ɏɔ ɝɗɑɐɌɞò. ȴɌɖɚ ɞɔɑ ɘɚɒɌɞ ɐɌ ɍɔɐɌɞ ɔɓɘɑəɑɞɔ, ɞɔɑ ɔɘɌɌɞ 

ɞɑəɐɑəɢɔɳɌ ɐɌ ɍɔɐɌɞ ɠɔɖɝɔɜɌəɔ əɌ ɛɚɐɚɗɏɔ Ɏɜɑɘɑəɝɖɔ ɛɑɜɔɚɐɔ (ȭɜɔɞɌəɝɖɚ 

ɑɖɚɗɚɤɖɚ ɐɜɟɤɞɎɚ, 2017). 

https://eitrawmaterials.eu/wp-content/uploads/2020/07/EIT-RawMaterials-project-POLICE-Final-report.pdf
https://eitrawmaterials.eu/wp-content/uploads/2020/07/EIT-RawMaterials-project-POLICE-Final-report.pdf
https://ec.europa.eu/eurostat/statistics-explained/pdfscache/1183.pdf
https://www.interregeurope.eu/fileadmin/user_upload/plp_uploads/policy_briefs/Policy_brief_on_waste_management.pdf
https://www.interregeurope.eu/fileadmin/user_upload/plp_uploads/policy_briefs/Policy_brief_on_waste_management.pdf
https://www.zerowasteeurope.eu/wp-content/uploads/2017/07/Rethinkingeconomic-incentives2.pdf
https://www.zerowasteeurope.eu/wp-content/uploads/2017/07/Rethinkingeconomic-incentives2.pdf
https://docs.wbcsd.org/2020/11/WBCSD_Circular_Economy_Action_Plan_2020%E2%80%93Summary_for_business.pdf
https://docs.wbcsd.org/2020/11/WBCSD_Circular_Economy_Action_Plan_2020%E2%80%93Summary_for_business.pdf
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¶ ɂɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ: ɝɔɝɞɑɘ Ɏɚ ɖɚɳ ăɎɜɑɐəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ 

ɜɑɝɟɜɝɔɞɑ ɝɑ ɚɐɜɒɟɎɌ Ɏɚ ɑɖɚəɚɘɔɳɌɞɌ ɤɞɚ ɑ ɘɚɒəɚ ɛɚɐɚɗɏɚ, Ɍ ɝɚɓɐɌɎɌɵɑɞɚ ɚɞɛɌɐ ɝɑ 

ɘɔəɔɘɔɓɔɜɌò (ȱɎɜɚɛɝɖɌ ɖɚɘɔɝɔɳɌ, 2015 ɏɚɐɔəɌ). 

¶ ȹɟɗɌ ɚɞɛɌɐ: ȹɟɗɌ ɚɞɛɌɐ ɑ ɓɌɣɟɎɟɎɌɵɑ əɌ ɝɔɞɑ ɜɑɝɟɜɝɔ ɛɜɑɖɟ ɚɐɏɚɎɚɜəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ, 

ɛɚɞɜɚɤɟɎɌɣɖɌ, ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ ɚɍəɚɎɟɎɌɵɑ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɛɌɖɟɎɌɵɌɞɌ ɔ 

ɘɌɞɑɜɔɳɌɗɔɞɑ ɍɑɓ ɝɚɏɚɜɟɎɌɵɑ ɔ ɍɑɓ ɔɝɛɟɤɞɌɵɑ Ɏɚ ɓɑɘɳɌɞɌ, ɎɚɐɌɞɌ ɔɗɔ Ɏɚɓɐɟɡɚɞ ɤɞɚ ɳɌ 

ɓɌɏɜɚɓɟɎɌɌɞ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔɗɔ ɓɐɜɌɎɳɑɞɚ əɌ ɗɟɮɑɞɚ ó ð ȰɑɠɔəɔɢɔɳɌ ɓɌ əɟɗɌ ɚɞɛɌɐ 

ɟɝɎɚɑəɌ ɚɐ ȸɑɮɟəɌɜɚɐəɌɞɌ ɌɗɔɳɌəɝɌ ɓɌ əɟɗɌ ɚɞɛɌɐ 

¶ ȼɑɏɟɗɌɞɔɎɌ: ɚɍɎɜɓɟɎɌɣɖɔ ɓɌɖɚəɚɐɌɎɑə Ɍɖɞ. ȸɚɜɌ ɐɌ ɝɑ ɛɜɔɘɑəɔ Ɏɚ ɢɑɗɚɝɞ əɔɓ ȱȿ (Eltis, 

n.d).  

¶ ȰɔɜɑɖɞɔɎɌ: ăȰɔɜɑɖɞɔɎɌɞɌ ɑ ɛɜɌɎɑə Ɍɖɞ əɌ ȱɎɜɚɛɝɖɌɞɌ ɟəɔɳɌ ɖɚɳ ɍɌɜɌ ɚɐ ɓɑɘɳɔɞɑ-ɣɗɑəɖɔ 

ɐɌ ɛɚɝɞɔɏəɌɞ ɚɐɜɑɐɑəɔ ɢɑɗɔ, ɍɑɓ ɐɌ ɏɔ ɚɏɜɌəɔɣɟɎɌɌɞ əɌ ɛɌɞɚɞ ɐɌ ɏɔ ɛɚɝɞɔɏəɌɞò (Zero 

Waste Europe, 2020).  

¶ ȺɐɗɟɖɌ: ɞɌɌ ɑ ɚɍɎɜɓɟɎɌɣɖɌ ɓɌ ɚəɔɑ əɌ ɖɚɔ ɔɘ ɑ ɟɛɌɞɑəɌ (əɌ ɛɜ. ɓɑɘɳɌ əɌ ȱȿ ɔɗɔ 

ɔəɐɔɎɔɐɟɌɗəɌ ɖɚɘɛɌəɔɳɌ) (Eltis, n.d). 

¶ ȳɑɗɑəɌ ɖəɔɏɌ: ɐɚɖɟɘɑəɞ ɚɍɳɌɎɑə ɚɐ ȱɎɜɚɛɝɖɌɞɌ ɖɚɘɔɝɔɳɌ ɓɌ ɐɌ ɝɑ ɝɞɔɘɟɗɔɜɌ 

ɐɔɝɖɟɝɔɳɌ ɓɌ ɐɌɐɑəɔ ɞɑɘɔ əɌ ɑɎɜɚɛɝɖɚ əɔɎɚ. ȯɔ ɛɚɎɔɖɟɎɌ ɜɑɗɑɎɌəɞəɔɞɑ ɝɞɜɌəɔ (ɞɑɗɌ 

ɔɗɔ ɛɚɑɐɔəɢɔ) ɐɌ ɟɣɑɝɞɎɟɎɌɌɞ Ɏɚ ɛɜɚɢɑɝɚɞ əɌ ɖɚəɝɟɗɞɌɢɔɔ ɔ ɐɌ ɐɑɍɌɞɔɜɌɌɞ Ɏɜɓ 

ɚɝəɚɎɌ əɌ ɛɜɑɐɗɚɓɔɞɑ ɤɞɚ ɞɔɑ ɏɔ ɛɜɑɐɗɌɏɌɌɞ. ȳɑɗɑəɔɞɑ ɖəɔɏɔ ɘɚɒɑ ɐɌ ɐɚɎɑɐɌɞ ɐɚ 

ɜɌɓɎɚɳ əɌ ɓɌɖɚəɚɐɌɎɝɞɎɚɞɚ ɖɚɔ ɛɚɞɚɌ ɝɑ əɌɎɑɐɑəɔ Ɏɚ ȭɑɗɌɞɌ ɖəɔɏɌ (Eltis, n.d.). 

¶ ȭɑɗɌ ɖəɔɏɌ: ɐɚɖɟɘɑəɞ ɖɚɳ ɝɚɐɜɒɔ ɛɜɑɐɗɚɓɔ ɓɌ ɌɖɢɔɳɌ əɌ ɓɌɑɐəɔɢɌɞɌ Ɏɚ ɚɐɜɑɐɑəɌ 

ɚɍɗɌɝɞ (ȱɗɞɔɝ, ə.ɐ.). 

¶ ȾɜɌəɝɛɚɓɔɢɔɳɌ: ăɛɚɝɞɌɛɖɌɞɌ ɝɚ ɖɚɳɌ ɓɑɘɳɔɞɑ-ɣɗɑəɖɔ əɌ ȱȿ ɏɔ ɔəɖɚɜɛɚɜɔɜɌɌɞ 

ɐɔɜɑɖɞɔɎɔɞɑ əɌ ȱȿ Ɏɚ əɔɎəɚɞɚ əɌɢɔɚəɌɗəɚ ɓɌɖɚəɚɐɌɎɝɞɎɚ. (...) ȳɑɘɳɔɞɑ-ɣɗɑəɖɔ ɖɚɔ ɏɔ 

ɞɜɌəɝɛɚəɔɜɌɌɞ ɐɔɜɑɖɞɔɎɔɞɑ Ɏɚ əɌɢɔɚəɌɗəɚɞɚ ɓɌɖɚəɚɐɌɎɝɞɎɚ ɘɚɒɌɞ ɐɌ ɔɓɍɑɜɌɞ 

ɠɚɜɘɌ ɔ ɘɑɞɚɐɔ ɓɌ ɞɚɌ, əɚ ɞɔɑ ɝɑ ɚɍɎɜɓɌəɔ ɝɚ ɟɝɗɚɎɔɞɑ ɟɞɎɜɐɑəɔ Ɏɚ ɐɔɜɑɖɞɔɎɌɞɌ ɓɌ 

ɞɚɌ ɖɚɔ ɜɑɓɟɗɞɌɞɔ ɘɚɜɌ ɐɌ ɝɑ ɛɚɝɞɔɏəɌɞ ɔ ɜɚɖɚɞ ɐɚ ɖɚɳ ɞɜɑɍɌ ɐɌ ɝɑ ɔɓɎɜɤɔ 

ɞɜɌəɝɛɚəɔɜɌɵɑɞɚ. (é) ȳɑɘɳɔɞɑ-ɣɗɑəɖɔ ɘɚɒɑ ɐɌ ɍɔɐɌɞ ɔɓɎɑɐɑəɔ ɛɜɑɐ ȱɎɜɚɛɝɖɔɚɞ ɝɟɐ 

əɌ ɛɜɌɎɐɌɞɌ ɓɌ ɖɌɖɎɚ ɍɔɗɚ ɚɐɗɚɒɟɎɌɵɑ Ɏɚ ɞɜɌəɝɛɚəɔɜɌɵɑɞɚ əɌ ɓɌɖɚəɔɞɑ əɌ ȱȿ ɔɗɔ 

Ɍɖɚ ɞɔɑ əɑ ɏɚ ɚɐɜɌɓɟɎɌɌɞ ɞɚɣəɚ ɚəɌ ɤɞɚ ɓɌɖɚəɚɞ əɌ ȱȿ ɞɜɑɍɌ ɐɌ ɏɚ ɛɚɝɞɔɏəɑò. 

¶ ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ: ăȽɑɖɚɳɌ ɚɛɑɜɌɢɔɳɌ ɝɚ ɖɚɳɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔɗɔ ɖɚɘɛɚəɑəɞɔɞɑ ɤɞɚ əɑ 

ɝɑ ɚɞɛɌɐ ɝɑ ɖɚɜɔɝɞɌɞ ɛɚɎɞɚɜəɚ ɓɌ ɔɝɞɌɞɌ ɢɑɗ ɓɌ ɖɚɳɌ ɝɑ ɖɚəɢɔɛɔɜɌəɔò. 
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¶ ȻɜɑɎɑəɢɔɳɌ: ăȸɑɜɖɔ ɛɜɑɓɑɘɑəɔ ɛɜɑɐ ɑɐəɌ ɝɟɛɝɞɌəɢɔɳɌ, ɘɌɞɑɜɔɳɌɗ ɔɗɔ ɛɜɚɔɓɎɚɐ ɐɌ 

ɝɞɌəɑ ɚɞɛɌɐ, ɝɚ ɖɚɔ ɝɑ əɌɘɌɗɟɎɌ: ȶɚɗɔɣɑɝɞɎɚɞɚ əɌ ɚɞɛɌɐ, Ɏɖɗɟɣɔɞɑɗəɚ ɔ ɛɜɑɖɟ 

ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔɗɔ ɛɜɚɐɚɗɒɟɎɌɵɑ əɌ ɒɔɎɚɞəɔɚɞ Ɏɑɖ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ; ȹɑɏɌɞɔɎəɔɞɑ ɎɗɔɳɌəɔɳɌ əɌ ɝɚɓɐɌɐɑəɔɚɞ ɚɞɛɌɐ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ 

ɓɐɜɌɎɳɑɞɚ əɌ ɗɟɮɑɞɚ; ɔɗɔ ɝɚɐɜɒɔəɌɞɌ əɌ ɤɞɑɞəɔ ɘɌɞɑɜɔɔ Ɏɚ ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ 

ɛɜɚɔɓɎɚɐɔɞɑò 

ȷȴȹȶȺȮȴ ȰȺ ȶȺȼȴȽȹȴ Ȯȱȭ ȽȾȼȬȹȴɂȴ 

¶ Ellen McArthur Foundation   

¶ Ellen McArthur Foundation ð Government and Policy  

¶ Zero Waste Europe  

¶  Zero Waste Case Studies  

ȼȱɀȱȼȱȹɂȴ 

ȽɗɑɐəɌɞɌ ɞɌɍɑɗɌ ɏɔ ɝɟɘɔɜɌ ɐɚɖɟɘɑəɞɔɞɑ əɌɎɑɐɑəɔ Ɏɚ ɚɎɚɳ ɐɚɖɟɘɑəɞ. 

ȷɚɖɌɢɔɳɌ  Ⱥɛɔɝ 

https://www.businessart.at/download/EEB -

ZeroWasteEU_%20Waste-timeline.pdf   

 

European Environmental Bureau and Zero Waste 

Europe: A tim eline for the EUõs transition to a circular 

economy.  

https://op.europa.eu/en/publication -detail/ -

/publication/5d4f8cde -de25 -11e7-a506-01aa75ed71a1  

 

òThe ABC of EU Lawó (Borchardt, 2018) 

 Whalen, K. A., Milios, L. and Nussholz, J. (2018) ôBridging 

the gap: Barriers and potential for scaling reuse 

practices in the Swedish ICT sectorõ, Resources, 

Conservation and Recycling. Elsevier, 135, pp. 123 ð131. 

doi: 10.1016/J.RESCONREC.2017.07.029 

https://zerowasteeurope.eu/wp -

content/uploads/2020/07/zero_waste_europe_policy -

briefing_achieving -the -eu%E2%80%99s-waste -targets.pdf  

Zero Waste Europe, 2020 òAchieving the EUõs waste 

targetsó  

https://www.eltis.org/in -brief/legislation -policies  Eltis, n.d. òEU legislation & policiesó 

https://ellenmacarthurfoundation.org/
https://ellenmacarthurfoundation.org/resources/government-and-policy/overview
https://zerowasteeurope.eu/wp-content/uploads/2020/07/zero_waste_europe_policy-briefing_achieving-the-eu%E2%80%99s-waste-targets.pdf
https://ec.europa.eu/environment/enveco/innovation_technology/pdf/case_studies.pdf
https://www.businessart.at/download/EEB-ZeroWasteEU_%20Waste-timeline.pdf
https://www.businessart.at/download/EEB-ZeroWasteEU_%20Waste-timeline.pdf
https://op.europa.eu/en/publication-detail/-/publication/5d4f8cde-de25-11e7-a506-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/5d4f8cde-de25-11e7-a506-01aa75ed71a1
https://zerowasteeurope.eu/wp-content/uploads/2020/07/zero_waste_europe_policy-briefing_achieving-the-eu%E2%80%99s-waste-targets.pdf
https://zerowasteeurope.eu/wp-content/uploads/2020/07/zero_waste_europe_policy-briefing_achieving-the-eu%E2%80%99s-waste-targets.pdf
https://zerowasteeurope.eu/wp-content/uploads/2020/07/zero_waste_europe_policy-briefing_achieving-the-eu%E2%80%99s-waste-targets.pdf
https://www.eltis.org/in-brief/legislation-policies
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https://www.eea.europa.eu/publications/92 -9167-052-9-

sum/page005.html   

EEA, 2016. òCase Study 2: Swedenó 

https://www.eea.europa.eu/publications/trends -and -

projections -in-europe -1 

EEA, 2019. òTrends and projections in Europe 2019ó 

https://www.britishecologicalsociety.org/wp -

content/uploads/2017/05/An -introduction -to -policymaking -in-

the -UK.pdf   

British Ecology Society, 2017 òPolicy Guideó 

https://eur -lex.europa.eu/legal -

content/EN/TXT/HTML/?uri=CELEX:52015DC0614&from=EN   

European Commission, 2015 òClosing the loop - An EU 

action plan for the Circular Economyó 

https://eur -lex.europa.eu/legal -

content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640   

EUR-LEX, 2019 òThe European Green Dealó 

https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6

691  

European Commission, 2019 òThe European Green Deal 

sets out how to make Europe the first climate -neutral 

continent by 2050, boosting the economy, improving 

people's health and quality of life, caring for nature, 

and leaving no one behindó 

https://ec.europa.eu/info/strategy/priorities -2019-

2024/european -green -deal/finance -and -green -deal/just -

transition -mechanism_en   

European Commission , n.d. òThe Just Transition 

Mechanism: making sure no one is left behindó 

https://www.euractiv.com/section/circular -

econom y/news/circular -economy -is-number -one -priority -of -

european -green -deal/   

Simon, 2019 òCircular economy erected as ônumber 

one priorityõ of European Green Dealó 

https://ec.europa.eu/environment/topics/circular -economy/first -

circular -economy -action -plan_en    

European Commission, n.d.1 òFirst circular economy 

action planó 

Link Rajendran, Karthik & Bjºrk, H. & Taherzadeh, 

Mohammad. (2013). Bor¬s, a Zero Waste City in 

Sweden. Journal of Development Manage ment. 1. 3 -8. 

Link World Business Council for Sustainable Development 

(2020) Circular Economy Action Plan 2020 Summary for 

businesses: Implications and next steps.  

 Kirchherr, J., Piscicelli, L., Bour, R., Kostense -Smit, E., 

Muller, J., Huibrechtse -Truijens, A. and Hekkert, M., 2018. 

Barriers to the Circular Economy: Evidence From the 

European Union (EU).  Ecological Economics, 150, 

pp.264 -272. 

https://www.eea.europa.eu/publications/92-9167-052-9-sum/page005.html
https://www.eea.europa.eu/publications/92-9167-052-9-sum/page005.html
https://www.eea.europa.eu/publications/trends-and-projections-in-europe-1
https://www.eea.europa.eu/publications/trends-and-projections-in-europe-1
https://www.britishecologicalsociety.org/wp-content/uploads/2017/05/An-introduction-to-policymaking-in-the-UK.pdf
https://www.britishecologicalsociety.org/wp-content/uploads/2017/05/An-introduction-to-policymaking-in-the-UK.pdf
https://www.britishecologicalsociety.org/wp-content/uploads/2017/05/An-introduction-to-policymaking-in-the-UK.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52015DC0614&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52015DC0614&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640
https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6691
https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6691
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://www.euractiv.com/section/circular-economy/news/circular-economy-is-number-one-priority-of-european-green-deal/
https://www.euractiv.com/section/circular-economy/news/circular-economy-is-number-one-priority-of-european-green-deal/
https://www.euractiv.com/section/circular-economy/news/circular-economy-is-number-one-priority-of-european-green-deal/
https://ec.europa.eu/environment/topics/circular-economy/first-circular-economy-action-plan_en
https://ec.europa.eu/environment/topics/circular-economy/first-circular-economy-action-plan_en
https://www.researchgate.net/publication/256298319_Boras_a_Zero_Waste_City_in_Sweden
https://docs.wbcsd.org/2020/11/WBCSD_Circular_Economy_Action_Plan_2020%E2%80%93Summary_for_business.pdf
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https://eitrawmaterials.eu/wp -content/uploads/2020/07/EIT -

RawMaterials -project -POLICE-Final-repo rt.pdf  

EIT Raw Materials, 2020. òPolicy instruments and 

Incentives for Circular Economy. Name of the 

author/Responsible partner: Teuvo Uusitalo, Elina 

Huttunen -Saarivirta, Jyri Hanski, Maria Lima -Toivanen, 

Jouko Myllyoja, Pasi Valkokari.  
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content/uploads/2017/07/Rethinkingeconomic -incentives2.pdf .  

Mitjans Sanz, V. et al. (2017) ôRethinking economic 
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https://ec.europa.eu/eurostat/statistics -
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Eurostat data, 2016b. Waste statistics, statistics 

explained  

Link InterregEurope, 2020. Sustainable waste management 

in a circular economy - A Policy Brief from the Policy 
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eff iciency  

 Watkins, E. et al. (2012) Use of Economic Instruments 

and Waste Management Performances  
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and the Circular Economy: A focus on plastic 
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agreement/the -paris-agreement   
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 Source: Joyita Ghose, Shilpi Kapur (The Energy and 

Resources Institute (TERI), 2019 
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ȽɗɚɎɌɣɖɔ ȳɑɘɳɚɐɑɗɝɖɔ ɟəɔɎɑɜɓɔɞɑɞ, SK 

 

 

 

 

ȺɎɚɳ ɛɜɚɑɖɞ ɑ ɠɔəɌəɝɔɜɌə ɝɚ ɛɚɐɐɜɤɖɌ ɚɐ ȱɎɜɚɛɝɖɌɞɌ 

ɖɚɘɔɝɔɳɌ. ȺɎɌɌ ɛɟɍɗɔɖɌɢɔɳɌ ɏɔ ɚɐɜɌɓɟɎɌ ɝɌɘɚ ɝɞɌɎɚɎɔɞɑ 

əɌ ɌɎɞɚɜɚɞ ɔ ɖɚɘɔɝɔɳɌɞɌ əɑ ɘɚɒɑ ɐɌ ɍɔɐɑ ɚɐɏɚɎɚɜəɌ ɓɌ 

ɖɌɖɎɌ ɍɔɗɚ ɟɛɚɞɜɑɍɌ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ əɌɛɜɌɎɔ əɌ 

ɔəɠɚɜɘɌɢɔɔɞɑ ɝɚɐɜɒɌəɔ Ɏɚ əɑɌ. 
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1. ȽɟɓɌəɌ ȻɌɗɖɚɎɌ, Ƚȳȿ Ɏɚ ȹɔɞɜɌ 

2. Ƚɔɘɚə ȽɜəɖɌ, Ƚȳȿ Ɏɚ ȹɔɞɜɌ 
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ȰɚɐɌɞɚɖ əɌ ɚɎɚɳ ɞɜɟɐ: ȹɑɖɚɘɑɜɢɔɳɌɗəɚ ñ ȹɑ ɝɘɑɑɞɑ ɐɌ ɏɚ ɖɚɜɔɝɞɔɞɑ 

ɘɌɞɑɜɔɳɌɗɚɞ ɓɌ ɖɚɘɑɜɢɔɳɌɗəɔ ɢɑɗɔ. ȭɑɓ ȰɚɐɌɞɚɢɔ ñ Ȭɖɚ ɏɚ 

ɜɑɘɔɖɝɔɜɌɞɑ, ɞɜɌəɝɠɚɜɘɔɜɌɞɑ ɔɗɔ əɌɐɚɏɜɌɐɟɎɌɞɑ ɘɌɞɑɜɔɳɌɗɚɞ, əɑ 

ɝɘɑɑɞɑ ɐɌ ɏɚ ɐɔɝɞɜɔɍɟɔɜɌɞɑ ɔɓɘɑəɑɞɔɚɞ ɘɌɞɑɜɔɳɌɗ. 

 

https://creativecommons.org/licenses/by -nc -nd/4.0/  

1. ȮȺȮȱȰ 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɑ ɚɐɜɒɗɔɎ ɘɚɐɑɗ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɚɞɜɚɤɟɎɌɣɖɌ. ȶɚɜɔɝɞɔ, 

ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɟɎɌ, ɛɚɛɜɌɎɌ, ɚɍəɚɎɟɎɌ, ɝɛɚɐɑɗɟɎɌ ɔ ɖɚəɑɣəɚ, ɜɑɢɔɖɗɔɜɌ. ȺɎɌ ɚɝɔɏɟɜɟɎɌ 

ɐɑɖɌ ɘɌɖɝɔɘɌɗəɌɞɌ Ɏɜɑɐəɚɝɞ ɑ ɔɓɎɗɑɣɑəɌ ɚɐ ɛɜɑɐɘɑɞɔ ɝɚ ɘɔəɔɘɌɗəɚ ɎɗɔɳɌəɔɑ ɔ 

ɘɔəɔɘɌɗɑə ɚɞɛɌɐ. 

ȳɌ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɡɜɌəɌ, ɘɚɐɑɗɚɞ əɌ ɜɑɏɑəɑɜɌɢɔɳɌ ɤɞɚ ɏɚ ɏɗɑɐɌɘɑ Ɏɚ ɛɜɔɜɚɐəɔɚɞ ɝɎɑɞ ɑ 

ɔɐɑɌɗɑə. Ƚɑ ɛɜɚɔɓɎɑɐɟɎɌ əɟɗɌ ɚɞɛɌɐ, ɍɔɐɑɳɷɔ ɝɞɌəɟɎɌ ɝɚɝɞɌɎɑə ɐɑɗ ɚɐ ɐɜɟɏ ɒɔɎɚɞɑə ɢɔɖɗɟɝ. 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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ȹɌ ɛɜɔɘɑɜ, ɚɎɚɤəɔɞɑ ɐɜɎɳɌ ɜɌɝɞɌɞ ɔ ɛɜɚɔɓɎɑɐɟɎɌɌɞ ɡɜɌəɌ Ɏɚ ɐɔɎɔəɌɞɌ. ȲɔɎɚɞəɔɞɑ ɔ ɐɜɟɏɔɞɑ 

ɠɚɜɘɔ əɌ ɒɔɎɚɞ ɳɌɐɌɞ ɚɐ ɐɜɎɚɞɚ (ɔ ɚɐ ɓɑɘɳɌɞɌ). ȻɚɞɚɌ, ɝɑɖɚɑ əɑɔɓɑɐɑəɚ ɚɎɚɤɳɑ ɝɑ ɜɌɝɛɌɮɌ 

ɓɌ ɐɌ ɳɌ ɚɛɗɚɐɔ ɝɌɘɌɞɌ ɛɚɣɎɌ, ɛɚɐɐɜɒɟɎɌɳɷɔ əɚɎ ɜɌɝɞ. Ȼɜɔɜɚɐəɔɚɞ ɝɎɑɞ ɑ ɢɔɖɗɔɣɑə, Ɍ ɒɔɎɚɞɚɞ 

ɔ ɜɌɝɛɌɮɌɵɑɞɚ əɌ ɜɌɝɞɔɞɑɗəɌɞɌ (ɔ ɢɑɗɌɞɌ) ɘɌɞɑɜɔɳɌ ɑ ɝɌɘɚɚɎɑɖɚɎɑɣɑə, ɝɌɘɚɝɞɚɑə ɝɔɝɞɑɘ. 

ȹɌɖɜɌɞɖɚ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɍɔ ɏɚ ɔɘɔɞɔɜɌɗɌ ɚɎɌ. ȺɝəɚɎəɔɚɞ ɛɜɔəɢɔɛ ɍɔ ɘɚɒɑɗ ɐɌ 

ɝɑ ɛɜɔɘɑəɔ Ɏɚ ɜɌɓɗɔɣəɔ ɝɛɑɢɔɠɔɣəɔ ɔəɐɟɝɞɜɔɔ, ɖɌɖɚ ɤɞɚ ɑ ɘɚɐɌɞɌ, ɖɌɐɑ ɤɞɚ ɝɑɖɚɳɌ ɚɍɗɑɖɌ 

ɑ ɐɔɓɌɳəɔɜɌəɌ ɔɘɌɳɷɔ ɳɌ ɛɜɑɐɎɔɐ əɑɳɓɔəɌɞɌ ɔɐəɌ ɟɛɚɞɜɑɍɌ ɔ ɑɎɑəɞɟɌɗəɚɞɚ ɜɑɢɔɖɗɔɜɌɵɑ. 

ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɑ ɝɛɜɚɞɔɎəɌ ɚɐ ɚəɌ ɤɞɚ Ɏɚ ɘɚɘɑəɞɚɎ ɏɚ ɔɘɌɘɑ, Ɍ ɞɚɌ ɑ ɗɔəɑɌɜəɌ 

ɑɖɚəɚɘɔɳɌ. ȻɜɚɔɓɎɚɐɝɞɎɚ əɌ ɛɜɑɐɘɑɞɔ, əɔɎəɚ ɖɚɜɔɝɞɑɵɑ ɔ ɚɞɠɜɗɌɵɑ. ȷɔəɑɌɜəɔɚɞ ɘɚɐɑɗ 

ɔɘɌ əɑɛɜɚɛɚɜɢɔɚəɌɗəɚ ɎɗɔɳɌəɔɑ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ, ɏɚ ɎɗɚɤɟɎɌ əɑɐɚɝɞɔɏɚɞ əɌ ɜɑɝɟɜɝɔ 

ɔ ɳɌ ɓɏɚɗɑɘɟɎɌ ɝɚɢɔɳɌɗəɌɞɌ ɔ ɑɖɚəɚɘɝɖɌɞɌ əɑɑɐəɌɖɎɚɝɞ Ɏɚ ɝɎɑɞɚɞ. [1]   

 

 

2. ȰȺȹȱȽȿȮȬȧȱ ȶȼȬȥ ȹȬ ȷȴȹȱȬȼȹȬȾȬ ȱȶȺȹȺȸȴȥȬ 

ȻɜɎɚ, ɛɚɘɌɏɌ ɐɌ ɝɑ ɜɌɓɍɑɜɑ ɖɌɖɚ ɔɓɏɗɑɐɌ əɌɤɔɚɞ ɝɑɏɌɤɑə ɑɖɚəɚɘɝɖɔ ɘɚɐɑɗ ð ɖɚɳ ɓɌ ɒɌɗ ɑ 

ɝɛɜɚɞɔɎɑə əɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ. Ȯɚ ɞɜɌɐɔɢɔɚəɌɗəɌɞɌ ăɗɔəɑɌɜəɌò ɑɖɚəɚɘɔɳɌ, əɌɤɔɞɑ 

ɜɑɝɟɜɝɔ ɔɘɌɌɞ ɒɔɎɚɞɑə ɢɔɖɗɟɝ əɌ ăɓɑɘɔ-əɌɛɜɌɎɔ-ɠɜɗɔò: ɔɓɎɗɑɖɟɎɌɘɑ ɝɟɜɚɎɔəɔ ɓɌ 

ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɛɜɚɔɓɎɚɐɔ, ɏɔ ɖɚɜɔɝɞɔɘɑ ɛɜɚɔɓɎɚɐɔɞɑ, Ɍ ɛɚɞɚɌ ɏɔ ɚɞɝɞɜɌəɟɎɌɘɑ ɖɌɖɚ ɚɞɛɌɐ 

ɛɚ ɟɛɚɞɜɑɍɌ. ȺɎɌ ɑ ɔɗɔ ɓɌɞɚɌ ɤɞɚ ɛɜɚɔɓɎɚɐɔɞɑ ɝɑ ɞɑɤɖɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ, ɛɚɜɌɐɔ ɐɔɓɌɳəɚɞ 

əɌ ɛɜɚɔɓɎɚɐɚɞ ɔɗɔ ɞɑɤɖɚɞɔɔɞɑ ɛɜɔ ɝɚɍɔɜɌɵɑɞɚ əɌ ɘɌɞɑɜɔɳɌɗɚɞ, ɔɗɔ ɑɐəɚɝɞɌɎəɚ ɓɌɞɚɌ ɤɞɚ 

ɚɛɤɞɑɝɞɎɚɞɚ əɑ ɝɑ ɘɌɣɔ ɐɌ ɏɔ ɜɑɢɔɖɗɔɜɌ. 
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Ȯɚ ɚɎɚɳ Ɍɖɞɟɑɗɑə ɘɚɐɑɗ ɚɐɓɑɘɔ-əɌɛɜɌɎɔ-ɠɜɗɔ, ɏɚɗɑɘɔ ɖɚɗɔɣɔəɔ ɘɌɞɑɜɔɳɌɗ ɍɟɖɎɌɗəɚ ɚɐɌɞ əɌ 

ɚɞɛɌɐ. ȺɎɌ ɑ əɑɚɐɜɒɗɔɎ ɝɔɝɞɑɘ ɔ ɓɌ ɗɟɮɑɞɚ, ɓɌ ɛɗɌəɑɞɌɞɌ ɔ ɓɌ ɛɜɚɠɔɞɚɞ ð ɍɔɐɑɳɷɔ əɌɤɌɞɌ 

ɚɖɚɗɔəɌ ɔ ɑɖɚəɚɘɔɔɞɑ ɤɔɜɟɘ ɝɎɑɞɚɞ ɝɑ ɛɚɞɛɔɜɌɌɞ əɌ ɛɗɌəɑɞɌ ɖɚɳɌ ɔɘɌ ɝɌɘɚ ɖɚəɑɣəɔ 

ɜɑɝɟɜɝɔ. ȹɌ ɛɜɔɘɑɜ, ɛɜɚɢɑəɖɔɞɑ ɛɚɖɌɒɟɎɌɌɞ ɐɑɖɌ əɌɐ 70% ɚɐ ɛɗɌɝɞɔɣəɌɞɌ ɌɘɍɌɗɌɒɌ 

ɓɌɎɜɤɟɎɌ əɌ ɐɑɛɚəɔɳɌ ɔɗɔ, ɟɤɞɑ ɛɚɗɚɤɚ, ɮɟɍɜɑ əɌ əɌɤɔɞɑ ɟɗɔɢɔ ɔ ɚɖɑɌəɔ. ȽɑɛɌɖ, 

ɛɚɏɚɗɑɘɔɚɞ ɐɑɗ ɚɐ ɛɗɌɝɞɔɖɌɞɌ Ɏɝɟɤəɚɝɞ ɘɚɒɑ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ ɛɚɎɑɷɑ ɛɌɞɔ - ɞɌɖɌ ɤɞɚ ɖɚɏɌ 

ɛɗɌɝɞɔɖɌɞɌ ɝɑ ɠɜɗɌ, əɑ ɝɌɘɚ ɤɞɚ ɝɑ ɏɟɍɔ ɝɌɘɔɚɞ ɘɌɞɑɜɔɳɌɗ, ɞɟɖɟ ɔ əɑɳɓɔəɌɞɌ ɔɐəɌ Ɏɜɑɐəɚɝɞ. 

 

Ȯɖɟɛəɚ, 8,3 ɘɔɗɔɳɌɜɐɔ ɘɑɞɜɔɣɖɔ ɞɚəɔ ɛɗɌɝɞɔɖɌ ɝɑ ɛɜɚɔɓɎɑɐɑəɔ ɚɐ 1950-ɞɔɞɑ - əɚ ɝɌɘɚ 9% ɝɑ 

ɜɑɢɔɖɗɔɜɌəɔ. ȴɝɞɜɌɒɟɎɌɣɔɞɑ ɛɜɚɢɑəɟɎɌɌɞ ɐɑɖɌ 6,3 ɘɔɗɔɳɌɜɐɔ ɘɑɞɜɔɣɖɔ ɞɚəɔ ɘɌɞɑɜɔɳɌɗ 

ɚɞɔɤɗɑ Ɏɚ ɚɞɛɌɐ. Ȭɖɚ ɳɌ ɛɜɚɐɚɗɒɔɘɑ ɚɎɌɌ ɞɜɌɑɖɞɚɜɔɳɌ ɝɚ ăɍɔɓəɔɝ ɖɌɖɚ ɔ ɚɍɔɣəɚò, 

əɑɚɐɌɘəɑɤəɚɞɚ ɔɝɞɜɌɒɟɎɌɵɑ ɛɜɚɢɑəɔ ɐɑɖɌ 29 ɘɔɗɔɚəɔ ɘɑɞɜɔɣɖɔ ɞɚəɔ ɛɗɌɝɞɔɖɌ ɷɑ ɓɌɎɜɤɌɞ 

Ɏɚ ɚɖɑɌəɚɞ əɌ ɏɚɐɔɤəɚ əɔɎɚ. ȴ ɞɚɌ ɑ ɝɌɘɚ ɛɗɌɝɞɔɖɌ; ɚɎɌ ɐɟɜɔ əɑ ɎɖɗɟɣɟɎɌ ɝɞɌɖɗɚ, Ɍɗɟɘɔəɔɟɘ 

ɔɗɔ ɘɌɞɑɜɔɳɌɗɔ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɏɜɌɐɑɒəɔɤɞɎɚɞɚ, ɖɌɖɚ ɤɞɚ ɝɑ ɣɑɗɔɖ ɔ ɢɑɘɑəɞ. 

  

 
     Source:https://newsroom.tomra.com/what -is-the -circular -economy/  

 
ȶɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɑ ɘɑɞɚɐ əɌ ɐɔɓɌɳəɔɜɌɵɑ əɌ ɝɔɝɞɑɘɔ ɖɚɳ əɟɐɔ ɘəɚɏɟ ɛɚɞɜɑɍəɔ ɛɜɚɘɑəɔ. ȭɔɐɑɳɷɔ 

ɞɚɌ ɑ ɛɚɎɑɷɑ əɌɣɔə əɌ ɜɌɓɘɔɝɗɟɎɌɵɑ ɔɗɔ əɌɣɔə əɌ ɛɚɝɞɌɎɟɎɌɵɑ ɝɔɝɞɑɘ, Ɍ əɑ ɝɛɑɢɔɠɔɣəɌ ɞɑɡəɚɗɚɏɔɳɌ 

ɔɗɔ ɜɌɍɚɞɌ, ɖɚəɢɑɛɞɚɞ ɣɑɝɞɚ ɝɑ ɖɚɜɔɝɞɔ Ɏɚ ɘəɚɏɟ ɜɌɓɗɔɣəɔ ɖɚəɞɑɖɝɞɔ. ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɘɚɒɑ 

ɐɌ ɝɑ ɐɑɠɔəɔɜɌ ɖɌɖɚ ɜɑɏɑəɑɜɌɞɔɎɑə ɝɔɝɞɑɘ, ɖɌɐɑ ɤɞɚ ɏɚ ɜɑɐɑɠɔəɔɜɌɘɑ ɤɞɚ ɑ ɜɌɝɞ, ɚɝɔɏɟɜɟɎɌɳɷɔ ɝɑ 

ɐɑɖɌ ɏɜɌɐɔɘɑ ɑɖɚəɚɘɔɔ ɖɚɔ ɔɘɌɌɞ ɛɚɓɔɞɔɎəɔ ɑɠɑɖɞɔ Ɏɜɓ ɛɜɔɜɚɐəɔɚɞ, ɝɚɢɔɳɌɗəɔɚɞ ɔ ɑɖɚəɚɘɝɖɔɚɞ 

ɖɌɛɔɞɌɗ. ɂɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɝɑ ɓɌɝəɚɎɌ əɌ ɞɜɔ ɛɜɔəɢɔɛɔ: 

 

¶ ȰɔɓɌɳəɔɜɌɳɞɑ ɛɜɚɔɓɎɚɐɔ ɓɌ ɐɌ ɔɓɍɑɏəɑɞɑ ɚɞɛɌɐ ɔ ɓɌɏɌɐɟɎɌɵɑ 

¶ ɃɟɎɌɳɞɑ ɏɔ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ Ɏɚ ɟɛɚɞɜɑɍɌ 

¶ ȼɑɏɑəɑɜɔɜɌɵɑ əɌ ɛɜɔɜɚɐəɔɞɑ ɝɔɝɞɑɘɔ 

 

ȱɐɑə ɑɐəɚɝɞɌɎɑə əɌɣɔə ɐɌ ɝɑ ɜɌɓɍɑɜɑ ɖɚəɢɑɛɞɚɞ ɑ ɐɌ ɝɑ ɜɌɓɘɔɝɗɟɎɌ ɓɌ əɌɤɔɞɑ ɑɖɚəɚɘɔɔ - əɌɤɔɞɑ 

ɝɔɝɞɑɘɔ ɓɌ ɞɚɌ ɤɞɚ ɖɟɛɟɎɌɘɑ, ɳɌɐɑɘɑ ɔ əɚɝɔɘɑ - Ɏɚ ɌəɌɗɚɏɔɳɌ əɌ ɐɜɎɚ. ȰɜɎɚɞɚ ɖɚɜɔɝɞɔ ɝɚəɣɑɎɌ 

ɝɎɑɞɗɔəɌ, ɡɜɌəɗɔɎɔ ɘɌɞɑɜɔɔ ɔ ɎɚɐɌ ɚɐ ɛɚɣɎɌɞɌ ɔ ɳɌɏɗɑɜɚɐ ɐɔɚɖɝɔɐ ɓɌ ɐɌ əɌɛɜɌɎɔ ɓɑɗɑəɔ ɗɔɝɳɌ ɔ ɐɌ 

ɛɜɚɔɓɎɑɐɑ ɖɔɝɗɚɜɚɐ. ȶɚɏɌ ɷɑ ɐɚɳɐɑ ɑɝɑəɞɌ, ɚɎɔɑ ɗɔɝɳɌ ɛɌɮɌɌɞ əɌ ɓɑɘɳɌ. Ȼɚ ɓɔɘɌɞɌ, ɡɜɌəɗɔɎɔɞɑ ɘɌɞɑɜɔɔ 
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ɚɐ ɗɔɝɞɚɎɔɞɑ ɝɑ ɌɛɝɚɜɍɔɜɌɌɞ əɌɓɌɐ Ɏɚ ɛɚɣɎɌɞɌ, ɖɚɜɔɝəɔ ɓɌ ɞɚɌ ɑɐəɚ ɐɜɎɚ, ɛɌ ɐɟɜɔ ɔ ɓɌ ɐɜɎɚɞɚ ɐɚ əɑɏɚ. 

ȴ ɞɌɖɌ ɛɜɚɐɚɗɒɟɎɌ Ɏɚ ɍɑɝɖɜɌɳəɔ ɢɔɖɗɟɝɔ, ɖɌɐɑ ɤɞɚ ɝ¯ ɔɘɌ ɢɑɗ ɔ əɔɤɞɚ əɑ ɚɐɔ ɓɌɗɟɐəɚ. ȱɐəɚɝɞɌɎəɚ 

ɖɌɒɌəɚ, ɚɎɔɑ ɛɜɔɜɚɐəɔ ɛɜɚɢɑɝɔ ɝɑ ɚəɌ ɤɞɚ ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɏɚ ɔɘɔɞɔɜɌ. 

 

ȮɌɒɑə ɑɗɑɘɑəɞ əɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ ɑ ɔɐɑɳɌɞɌ ɓɌ ăɐɔɓɌɳə ɓɌ ɜɑɢɔɖɗɔɜɌɵɑò. ȼɑɢɔɖɗɔɜɌɵɑɞɚ ɘɚɒɑ 

ɐɌ ɝɑ ɚɐəɑɝɟɎɌ əɌ ɜɌɓɗɔɣəɔ ɛɜɚɢɑɝɔ, əɚ ɏɗɌɎəɌɞɌ ɜɌɍɚɞɌ ɑ ɤɞɚ ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ ɛɜɚɔɓɎɚɐɔɞɑ ɔɘɌɌɞ 

ɘəɚɏɟ ɒɔɎɚɞəɔ ɢɔɖɗɟɝɔ ɍɔɐɑɳɷɔ ɝɑ ɐɔɓɌɳəɔɜɌəɔ əɌ əɌɣɔə ɤɞɚ ɳɌ ɚɐɜɒɟɎɌ ɎɜɑɐəɚɝɞɌ ɔ ɖɎɌɗɔɞɑɞɚɞ. Ȭɖɚ 

ɍɑɎɞɑ ɛɜɚɔɓɎɚɐɔɞɑɗ əɌ ɤɔɤɔɵɌ ɤɞɚ ɞɜɑɍɌɤɑ ɐɌ əɌɛɜɌɎɔ əɚɎɚ ɤɔɤɑ, ɷɑ ɝɑ ɓɌɛɜɌɤɌɞɑ: ɖɌɖɚ ɘɚɒɌɘ 

ɐɌ ɏɚ əɌɛɜɌɎɌɘ ɚɎɌ ɤɔɤɑ ɓɌ ɐɌ ɘɚɒɑ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ ɚɞɖɌɖɚ ɷɑ ɝɑ ɔɝɛɜɌɓəɔ ɔ ɐɌ ɔɘɌ əɌɳɏɚɗɑɘɌ 

ɘɚɒəɌ Ɏɜɑɐəɚɝɞ ɓɌ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ əɌ ɤɔɤɔɵɌ ɔ ɜɑɢɔɖɗɌɞɚɜɔɞɑ? 

 

ȱɐəɌ əɑɚɐɌɘəɑɤəɌ ɝɞɟɐɔɳɌ ɳɌ əɌɏɗɌɝɟɎɌ ɎɌɒəɚɝɞɌ əɌ ɜɑɢɔɖɗɔɜɌɵɑɞɚ əɑ ɝɌɘɚ ɓɌ ɘɌɞɑɜɔɳɌɗəɔ ɢɑɗɔ, 

ɞɟɖɟ ɔ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɑɘɔɝɔɔɞɑ ɛɚɎɜɓɌəɔ ɝɚ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ. ȯɗɑɐɌɳɷɔ ɏɔ ɚɝɚɍɑəɚ ɛɗɌɝɞɔɣəɔɞɑ 

ɘɌɞɑɜɔɳɌɗɔ, ɑɐɑə ɘɑɞɜɔɣɖɔ ɞɚə ɝɟɜɚɎɔəɌ ɚɐ ɜɑɢɔɖɗɔɜɌəɌ ɛɗɌɝɞɔɖɌ Ɏɚ ɛɜɚɝɑɖ ɏɔ əɑɟɞɜɌɗɔɓɔɜɌ 

ɑɘɔɝɔɔɞɑ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ ɑɐəɌɖɎɔ əɌ 1,9 ɞɚəɔ CO2. ȴɝɞɚ ɞɌɖɌ, ɘɚɐɑɗɔɞɑ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, 

ɜɑɢɔɖɗɔɜɌɵɑɞɚ ɔ ɎɔɝɞɔəɝɖɌɞɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ (ɓɌ ɜɌɓɗɔɖɌ ɚɐ ɐɑɛɚəɔɳɌɞɌ ɔ 

ɝɚɏɚɜɟɎɌɵɑɞɚ) ɏɑəɑɜɔɜɌɌɞ ɛɜɔɡɚɐɔ ɔ ɓɑɗɑəɔ ɜɌɍɚɞəɔ ɘɑɝɞɌ. ȼɑɢɔɖɗɔɜɌɵɑɞɚ ɑ ɑɐəɚ ɚɐ ɖɗɟɣəɔɞɑ 

ɝɜɑɐɝɞɎɌ ɓɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ, ɚɍɑɓɍɑɐɟɎɌɵɑ əɌ ɏɟɍɑɵɑ əɌ ɘɌɞɑɜɔɳɌɗɚɞ ɔ əɌɘɌɗɟɎɌɵɑ əɌ ɑɖɚɗɚɤɖɔɞɑ 

ɞɜɚɤɚɢɔ ɓɌ ɛɚɞɜɚɤɟɎɌɣɖɌ. [2] 

 

 
 

 

3. 3-Ⱦȱ-ȼ ȹȬ ɁȴȱȼȬȼɁȴȥȬȾȬ ȹȬ ȺȾȻȬȰȺȾ 

 

Ȯɚ ɚɝəɚɎɌ, ɖɚəɢɑɛɞɚɞ 3R (Reduce-Reuse-Recycle) ɑ əɔɓɌ ɣɑɖɚɜɔ ɓɌ ɞɚɌ ɖɌɖɚ ɛɜɌɎɔɗəɚ ɐɌ ɝɑ 

ɟɛɜɌɎɟɎɌ ɝɚ ɚɞɛɌɐɚɞ. ȯɗɌɎəɔɚɞ ɛɜɔɚɜɔɞɑɞ ɑ Reduce, ɤɞɚ ɑ ɐɌ ɝɑ əɌɘɌɗɔ ɝɚɓɐɌɎɌɵɑɞɚ 

ɚɞɛɌɐ, ɛɚɞɚɌ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɟɛɚɞɜɑɍɔ ɔ ɛɚɞɚɌ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ, ɓɌ ɐɌ ɝɑ ɐɌɐɑ ɎɞɚɜɌ 

ɤɌəɝɌ əɌ ɚɞɛɌɐɚɞ ɛɜɑɐ ɐɌ ɝɑ ɠɜɗɔ əɌ ɐɑɛɚəɔɳɌ. 

Ƚɚ ɞɑɖɚɞ əɌ Ɏɜɑɘɑɞɚ, ɖɚəɢɑɛɞɚɞ 5R ɝɑ ɎɚɎɑɐɟɎɌ ɛɚ ɖɚəɢɑɛɞɚɞ 3R. Ȯɚ ɖɚəɢɑɛɞɚɞ 5R ɝɑ 

ɐɚɐɌɐɑəɔ ɟɤɞɑ 2 ɠɌɓɔ əɌ ɛɜɚɢɑɝɚɞ əɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ: ɛɜɎɌɞɌ ɑ Recover, ɎɜɌɷɌɵɑ əɌ 

ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ ɛɚɎɑɷɑ əɑ ɘɚɒɌɞ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌɌɞ Ɏɚ ɔɓɎɚɜɔ əɌ ɑəɑɜɏɔɳɌ / ɑɖɚɗɚɤɖɔ 

ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɐɌ ɝɑ ɔɓɍɑɏəɌɞ ɚɐ ɐɑɛɚəɔɳɌ. 

Source: https://www.dw.com/en/global -ideas -in-focus -circular -economy/a -59855315 
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ȻɚɝɗɑɐəɌɞɌ ɠɌɓɌ ɑ ɐɑɛɚəɔɜɌɵɑ, Ɍ ɞɚɌ ɑ ɜɌɝɛɜɑɐɑɗɍɌ əɌ ɮɟɍɜɑɞɚ ɤɞɚ ɛɚɎɑɷɑ əɑ ɘɚɒɑ ɐɌ 

ɝɑ ɜɑɢɔɖɗɔɜɌ ɔɗɔ ɚɍəɚɎɟɎɌ əɌ ɐɑɛɚəɔɳɌɞɌ. ȶɚəɢɑɛɞɚɞ əɌ ɚɍɜɌɞɑə ɞɜɔɌɏɚɗəɔɖ 3R (Reduce-

Reuse-Recycle) ɳɌ ɔɗɟɝɞɜɔɜɌ ɖɚɗɔɣɔəɌɞɌ əɌ Ɏɚɗɟɘɑə əɌ ɚɞɛɌɐ ɤɞɚ ɞɜɑɍɌ ɐɌ ɝɑ ɛɚɝɞɌɛɟɎɌ Ɏɚ 

ɝɑɖɚɳɌ əɔɓɌ. 

ȾɚɌ ɓəɌɣɔ ɐɑɖɌ, Ɏɚ ɝɟɤɞɔəɌ, ɛɚɏɚɗɑɘɔɚɞ ɐɑɗ ɚɐ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɚɞɛɌɐ ɞɜɑɍɌ ɐɌ ɝɑ 

əɌɘɌɗɔ ɚɐ ɝɌɘɔɚɞ ɛɚɣɑɞɚɖ. ȽɌɘɚ ɖɚɏɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɚɞɛɌɐ ɛɚɎɑɷɑ əɑ ɘɚɒɑ ɐɌ ɝɑ 

ɔɓɍɑɏəɑ, Ɍɜɞɔɖɗɔɞɑ ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɌɞ, ɑɐɑə ɚɐ ɘɑɞɚɐɔɞɑ əɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɑ ɛɜɑɖɟ 

ɛɜɚɢɑɝ əɌ əɌɐɏɜɌɐɍɌ ɔɗɔ ɔɓɜɌɍɚɞɖɌ əɌ ɜɌɖɚɞɎɚɜɍɔ. 

ȶɚɏɌ ɘɌɞɑɜɔɳɌɗɔɞɑ ɛɚɎɑɷɑ əɑ ɘɚɒɌɞ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɛɚɎɞɚɜəɚ, ɚɞɛɌɐɚɞ ɝɑ ɜɑɢɔɖɗɔɜɌ, ɖɚɳ ɝɑ 

ɞɚɛɔ, ɝɑ ɝɑɣɖɌ ɓɌ ɐɌ ɝɑ ɠɚɜɘɔɜɌ Ɏɚ əɚɎ ɛɜɚɔɓɎɚɐ ɖɚɳ ɘɚɒɑ ɐɌ ɛɜɑɞɜɛɔ əɌɘɌɗɟɎɌɵɑ əɌ 

ɖɎɌɗɔɞɑɞɚɞ. 

ȹɌɘɌɗɟɎɌɵɑɞɚ əɌ ɖɎɌɗɔɞɑɞɚɞ əɌ ɜɑɢɔɖɗɔɜɌəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ, ɖɌɖɚ ɔ ɑəɑɜɏɔɳɌɞɌ ɔ ɜɑɝɟɜɝɔɞɑ 

ɛɚɞɜɑɍəɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɚɞɛɌɐɚɞ, ɝɑ ɐɎɑ ɚɐ əɑɖɚɗɖɟɞɑ ɛɜɔɣɔəɔ ɓɚɤɞɚ ɜɑɢɔɖɗɔɜɌɵɑɞɚ 

əɑ ɑ ɛɜɎ ɛɜɔɚɜɔɞɑɞ ɓɌ ɛɜɌɎɔɗəɚ ɛɚɝɞɌɛɟɎɌɵɑ ɝɚ ɚɞɛɌɐɚɞ. ȯɗɌɎəɔɚɞ ɛɜɔɚɜɔɞɑɞ ɑ ɝɑɖɚɏɌɤ ɐɌ 

ɝɑ əɌɘɌɗɔ/ɝɛɜɑɣɔ ɝɚɓɐɌɎɌɵɑɞɚ əɌ ɚɞɛɌɐ ɚɐ ɛɚɣɑɞɚɖ (əɌɘɌɗɟɎɌɵɑ). 

ȶɚəɢɑɛɞ əɌ ɚɍɜɌɞɑə ɞɜɔɌɏɚɗəɔɖ 5R (ȹɌɘɌɗɔ-ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ-ȼɑɢɔɖɗɔɜɌɵɑ-ȺɍəɚɎɟɎɌɵɑ-

ȺɞɝɞɜɌəɟɎɌɵɑ) ɝɚ ɝɗɑɐəɔɞɑ ɐɑɞɌɗɔ: 

¶  ȹɌɘɌɗɑɞɑ ð əɌɘɌɗɑɞɑ ɏɚ ɝɚɓɐɌɎɌɵɑɞɚ əɌ ɚɞɛɌɐ ɟɤɞɑ ɚɐ ɝɌɘɔɚɞ ɛɚɣɑɞɚɖ ɝɚ əɚɝɑɵɑ 

ɝɎɚɔ ɖɑɝɔ ɓɌ ɛɌɓɌɜɑɵɑ, ɖɚɜɔɝɞɑɵɑ ɛɜɚɔɓɎɚɐɔ ɤɞɚ ɘɚɒɑ ɛɚɎɑɷɑɛɌɞɔ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ 

ɔɞə. 

¶ ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ð ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɘɌɞɑɜɔɳɌɗɔ ɖɚɔ ɘɚɒɌɞ ɔ ɝɑ ɍɑɓɍɑɐəɔ ɓɌ 

ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɑɐɑə ɚɐ əɔɎ ɑ ɝɚ ɔɓɜɌɍɚɞɖɌ əɌ ɜɌɖɚɞɎɚɜɍɔ ɔɗɔ ɛɜɑɖɟ ɛɜɚɢɑɝ əɌ 

əɌɐɏɜɌɐɍɌ 

¶  ȼɑɢɔɖɗɔɜɌɵɑ ð ɜɑɢɔɖɗɔɜɌɵɑ ɚɞɛɌɐ ɝɚ ɞɚɛɑɵɑ, ɝɑɣɖɌɵɑ ɓɌ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɠɚɜɘɔɜɌ 

Ɏɚ əɚɎɔ ɛɜɚɔɓɎɚɐɔ ɖɚɔ əɌɳɎɑɜɚɳɌɞəɚ ɷɑ ɐɚɒɔɎɑɌɞ ɛɌɐ əɌ ɖɎɌɗɔɞɑɞɚɞ 

¶ ȺɍəɚɎɌ ð ɖɚɏɌ əɑ ɘɚɒɑ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ, ɞɚɏɌɤ əɌɳɐɑɞɑ əɌɣɔə ɐɌ ɛɜɚɔɓɎɑɐɑɞɑ 

ɑəɑɜɏɔɳɌ ɔɗɔ əɚɎ ɘɌɞɑɜɔɳɌɗ ɝɚ ɛɜɑɜɌɍɚɞɖɌ əɌ əɑɜɑɢɔɖɗɔɜɌɣɖɔɚɞ ɚɞɛɌɐ (ɚɝɞɌɞɚɖ) 

¶ ȺɞɝɞɜɌəɟɎɌɵɑ ð ɚɞɛɌɐəɔɞɑ əɟɝɛɜɚɔɓɎɚɐɔ ɚɐ ɛɜɚɢɑɝɚɞ əɌ ɚɍəɚɎɟɎɌɵɑ, ɖɚɔ ɝɑ 

ɏɑəɑɜɌɗəɚ Ɏɚ ɠɚɜɘɌ əɌ ɛɑɛɑɗ ɔɗɔ ɐɜɟɏ ɚɞɛɌɐɑə ɘɌɞɑɜɔɳɌɗ, ɝɑ əɚɝɌɞ əɌ ɐɑɛɚəɔɳɌɞɌ 

ɓɌ ɐɌ ɝɑ ɚɍɜɌɍɚɞɌɞ ɓɌ ɐɌ əɑ ɝɑ ɚɤɞɑɞɔ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ [3] 
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4 ȰȱɀȴȹȴɂȴȥȬ ȹȬ ȹȬȸȬȷȴ 

 

ȶɚəɢɑɛɞɚɞ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚəɌ ɤɞɚ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌ ɔ ɤɞɚ ɝɑ ɞɜɚɤɔ ɑ ɝɟɤɞɔəɝɖɔ ɓɌ 

ɡɔɑɜɌɜɡɔɳɌɞɌ əɌ ɚɞɛɌɐɚɞ. ȷɚɏɔɖɌɞɌ ɓɌɐ əɑɌ ɑ ɑɐəɚɝɞɌɎəɌ ɓɌ ɜɌɓɍɔɜɌɵɑ - Ɍɖɚ ɔɘɌ ɛɚɘɌɗɖɟ 

ɚɞɛɌɐ, ɞɚɏɌɤ ɔɘɌ ɛɚɘɌɗɖɟ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɔɗɔ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. 

ăȹɌɘɌɗɔò ɓəɌɣɔ ɖɚɜɔɝɞɑɵɑ əɌ ɛɚɘɌɗɖɟ ɜɑɝɟɜɝɔ əɌ ɛɜɎɚ ɘɑɝɞɚ. ȺɎɌ ɑ əɌɳɑɠɑɖɞɔɎəɔɚɞ ɚɐ 

ɞɜɔɞɑ ȼ ɔ ɘɑɝɞɚɞɚ ɓɌ ɛɚɣɑɞɚɖ. ȾɚɌ ɑ ɔ əɌɳɞɑɤɖɚ ɍɔɐɑɳɷɔ ɍɌɜɌ ɐɌ ɝɑ ɚɞɛɟɤɞɌɞ əɑɖɚɔ ɘəɚɏɟ 

ɌɘɑɜɔɖɌəɝɖɔ ɛɚɔɘɔ, Ɏɖɗɟɣɔɞɑɗəɚ ɖɚɗɖɟ ɑ ɛɚɏɚɗɑɘɚ, ɞɚɗɖɟ ɛɚɐɚɍɜɚ, əɚɎɔɞɑ Ɍɐɟɞɔ ɝɞɌɜɔ ɔ 

ɟɐɚɍəɚɝɞɌ ɑ ɎɑɐəɌɤ ɐɚ ɛɚɍɚɒəɚɝɞɌ. ȹɚ, əɑ ɞɜɑɍɌ ɐɌ ɝɑ ɚɝɗɚɍɚɐɔɞɑ ɢɑɗɚɝəɚ ɔɗɔ ɚɐɑɐəɌɤ. 

ăȹɌɘɌɗɔò ɑ ɖɚɘɛɌɜɌɞɔɎɑə ɓɍɚɜ. ȾɌɌ Ɏɑɗɔ: ɚɞɝɑɣɑɞɑ ɝɑ ɚɐ ɘɑɝɞɚɞɚ ɖɌɐɑ ɤɞɚ ɝɞɑ ɝɑɏɌ. 

 

ȶɚɏɌ ɖɟɛɟɎɌɞɑ, ɖɟɛɟɎɌɳɞɑ ɛɚɔəɌɖɟ. ȭɌɜɌɳɞɑ ɜɌɍɚɞɔ ɤɞɚ ɷɑ ɞɜɌɌɞ, ɜɌɍɚɞɔ ɖɚɔ əɑ ɝɑ ɝɌɘɚ 

ɔɓɐɜɒɗɔɎɔ ɔ ɐɚɍɜɚ ɔɓɜɌɍɚɞɑəɔ, ɞɟɖɟ ɐɚɎɚɗəɚ ɖɚɜɔɝəɔ ɔ ɟɍɌɎɔ ɓɌ ɐɌ Ɏɑ ɓɌɐɚɎɚɗɌɞ ɐɚɗɏɚ 

Ɏɜɑɘɑ. Ȱɚɛɚɗəɔɞɑɗəɔɞɑ ɛɌɜɔ ɤɞɚ ɷɑ ɏɔ ɛɚɞɜɚɤɔɞɑ ɓɌ əɔɎəɚ ɝɞɑɖəɟɎɌɵɑ ɷɑ ɝɑ əɌɐɚɘɑɝɞɌɞ ɝɚ 

ɛɌɜɔɞɑ ɤɞɚ əɑ ɏɔ ɞɜɚɤɔɞɑ ɓɌ əɔɎəɌ ɓɌɘɑəɌ. ȹɑ ɳɌ ɍɜɖɌɳɞɑ əɌɳəɚɎɌɞɌ ɘɚɐɌ. ȩɑ ɝɞɌɜɑɌɞ əɌɳɍɜɓɚ. 
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Ƚɚ ɑɗɑɖɞɜɚəɔɖɌɞɌ, ɑɖɝɞɜɌɎɌɏɌəɞəɚɝɞɌ ɘɚɒɑ ɐɌ ɝɑ ɔɝɛɗɌɞɔ. ȶɚɘɛɳɟɞɑɜɚɞ ɝɚ ɝɟɛɑɜ əɌɛɚɗəɑɞ 

ɝ¯ ɟɤɞɑ ɷɑ ɜɌɍɚɞɔ ɝɚ ɝɚɠɞɎɑɜɚɞ ɤɞɚ ɷɑ ɔɓɗɑɓɑ ɛɚ ɐɎɑ ɏɚɐɔəɔ ɚɐ ɝɑɏɌ, Ɍ ɏɚɗɑɘ ɘɚəɔɞɚɜ ɷɑ ɏɔ 

ɝɘɑɝɞɔ ɝ¯ ɛɚɤɔɜɚɖɔɞɑ Ɏɑɍ-ɝɞɜɌəɔɢɔ ɤɞɚ ɖɚɘɛɌəɔɔɞɑ ɷɑ ɏɔ ɏɜɌɐɌɞ ɞɚɏɌɤ. Ƚɗɔɣəɚ əɌ ɞɚɌ, 

ɘɚɍɔɗəɔɚɞ ɞɑɗɑɠɚə ɝɚ ɞɌɝɞɌɞɟɜɌ ɓɌ ɢɑɗɚɝɑə ɞɑɖɝɞ (ɔɗɔ iPhone) ɷɑ Ɏɑ Ɏɔɐɔ əɔɓ ɑɜɌɞɌ əɌ 

ɞɑɖɝɞɟɌɗəɔ ɛɚɜɌɖɔ ɤɞɚ ɑ ɛɜɑɐ əɌɝ. ȶɚɏɌ ɖɟɛɟɎɌɞɑ, ɐɚɓəɌɳɞɑ ɖɌɖɚ ɐɌ ɏɚ ɚɐɜɒɟɎɌɞɑ ɛɜɑɐɘɑɞɚɞ 

Ɏɚ ɠɚɜɘɌ. ȻɚɞɚɌ, ɚɐɜɒɟɎɌɳɞɑ ɏɚ ɝɚɚɐɎɑɞəɚ ɔ ɛɚɛɜɌɎɑɞɑ ɏɚ ɖɚɏɌ ɑ ɛɚɞɜɑɍəɚ [4]  

 

4.1. ȻɜɚɢɑəɖɌ əɌ ɎɜɑɐəɚɝɞɌ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɝɞɌɎɖɌ ɔɗɔ ɛɜɚɢɑɝ 

Å          Ƀɑɖɚɜ 1: ȰɌɗɔ ɔɘɌ əɑɤɞɚ ɐɜɟɏɚ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɓɌ ɚɎɌɌ əɌɘɑəɌ? 

ȿɛɚɞɜɑɍɌɞɌ əɌ ɛɜɑɐɘɑɞɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɑ ɚɐ ɝɟɤɞɔəɝɖɚ ɓəɌɣɑɵɑ ɓɌ ɛɚɣɑɞɚɖɚɞ əɌ 

əɌɘɌɗɟɎɌɵɑɞɚ. ȱɐɑə ɛɜɔɘɑɜ ɍɔ ɍɔɗ ɞɑəɹɑɜɑ ɓɌ ɖɌɠɑ ɔ ɛɜɚɔɓɎɚɐɔɞɑɗ əɌ ɖɌɛɟɣɔəɚ. ȴ ɐɎɌɳɢɌɞɌ ɛɜɌɎɌɞ 

ɜɌɓɗɔɣəɔ ɜɌɍɚɞɔ, əɚ ɘɚɒɑɞɑ ɐɌ ɖɟɛɔɞɑ ɞɑəɹɑɜɑ ɓɌ ɖɌɠɑ əɌ ɖɚɑ ɔɘɌ ɐɚɐɌɞɚɖ ɓɌ ɔɝɛɌɜɟɎɌɵɑ ɓɌ ɐɌ 

ɘɚɒɑ ɔ ɐɎɑɞɑ. 

ȶɟɛɟɎɌɵɑɞɚ əɌ ɑɐəɌ ɝɞɌɎɖɌ ɓəɌɣɔ ɐɑɖɌ əɑ ɖɚɜɔɝɞɔɞɑ ɐɎɌ. ȾɚɌ ɏɚ əɌɘɌɗɟɎɌ ɖɚɗɔɣɑɝɞɎɚɞɚ əɌ 

ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɖɚɗɔɣɔəɌɞɌ əɌ ɚɞɛɌɐɑə ɘɌɞɑɜɔɳɌɗ ɓɌ ɛɌɖɟɎɌɵɑ ɤɞɚ ɷɑ ɝɑ ɏɑəɑɜɔɜɌ.  

 

Å           Ƀɑɖɚɜ 2: ȰɌɗɔ ɑ ɚɎɌ əɑɤɞɚ ɤɞɚ ɞɜɑɍɌ ɐɌ ɝɑ əɌɛɜɌɎɔ? 

ȯɚɗɑɘ ɐɑɗ ɚɐ əɌɤɔɚɞ ɚɞɛɌɐɑə ɘɌɞɑɜɔɳɌɗ ɐɚɌɮɌ ɚɐ ɛɜɑɐɘɑɞɔ ɖɚɔ ɝɑ ɝɘɑɞɌɌɞ ɓɌ ăɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌò. 

ȹɑ Ɏɚ ɝɘɔɝɗɌ ɐɑɖɌ ɖɚɜɔɝɞɔɞɑ əɑɤɞɚ ɑɐəɌɤ, Ɍ ɛɚɞɚɌ ɏɚ ɠɜɗɌɞɑ, ɤɞɚ Ɏɝɟɤəɚɝɞ ɘɚɒɑ ɐɌ ɍɔɐɑ ɐɑɗ ɚɐ 

ɚɐɏɚɎɚɜəɚɝɞɌ ɓɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɖɚɏɌ ɜɌɍɚɞɔɞɑ ɝɚ ɘɑɐɔɢɔəɝɖɔ ɛɜɑɐɘɑɞɔ - ɑɐəɚɖɜɌɞəɌɞɌ ɟɛɚɞɜɑɍɌ 

Ɏɚ ɚɎɌɌ ɝɘɔɝɗɌ ɓəɌɣɔ ɐɌɗɔ ɞɚɌ ɤɞɚ ɛɜɑɐɘɑɞɚɞ Ɏɔ ɐɚɓɎɚɗɟɎɌ ɐɌ ɏɚ ɛɜɌɎɔɞɑ ɔɘɌ ɜɑɌɗəɚ ɔɗɔ əɑ ɓəɌɣɑɵɑ 

ɔɗɔ ɢɑɗ. 

https://waste4change.com/blog/waste4change -supports -3r-reduce -reuse-recycle -green -concept/  
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Å Ƀɑɖɚɜ 3: ȰɌɗɔ ɛɜɑɐɘɑɞɚɞ ɑ ɐɑɗ ɚɐ əɑɤɞɚ ɤɞɚ ɞɜɑɍɌ ɐɌ ɏɚ ɛɜɌɎɔɞɑ ɔɗɔ ɝɌɖɌɞɑ ɐɌ ɏɚ ɛɜɌɎɔɞɑ 

Ɏɚ ɎɌɤɔɚɞ ɒɔɎɚɞ? 

Ȼɚɝɞɚɔ ɏɜɌəɔɢɌ əɌ ɚəɌ ɓɌ ɤɞɚ ɞɜɑɍɌ ɐɌ ɍɔɐɑɞɑ ɛɚɐɏɚɞɎɑəɔ Ɏɚ ɒɔɎɚɞɚɞ. ɄɌəɝɔɞɑ ɝɑ ɐɑɖɌ əɑɘɌ ɐɌ Ɏɔ 

ɞɜɑɍɌ ɌɎɞɚɘɚɍɔɗ ɖɚɳ ɑ ɚɛɜɑɘɑə ɐɌ ɝɑ ɝɛɜɌɎɔ ɝɚ ɛɑɝɚɣəɌ ɍɟɜɌ Ɏɚ ɛɟɝɞɔəɌɞɌ. 

ȶɟɛɟɎɌɵɑɞɚ ɏɚ ɛɚɞɞɔɖəɟɎɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ, ɏɔ ɞɜɚɤɔ ɎɌɤɔɞɑ ɜɑɝɟɜɝɔ ɔ ɝɚɓɐɌɎɌ ɛɚɎɑɷɑ ɏɑəɑɜɔɣɖɔ ɚɞɛɌɐ 

ɚɞɖɚɗɖɟ ɤɞɚ ɘɚɒɑɞɑ ɐɌ ɓɌɘɔɝɗɔɞɑ. ȽɑɖɚɏɌɤ ɍɔɐɑɞɑ ɝɔɏɟɜəɔ ɐɑɖɌ ɚəɌ ɤɞɚ ɏɚ ɖɚəɝɟɘɔɜɌɞɑ ɔɗɔ ɏɚ ɣɟɎɌɞɑ 

Ɏɚ ɎɌɤɔɚɞ ɒɔɎɚɞ ɖɌɖɚ ɛɚɐɏɚɞɚɎɖɌ - ɚɐɏɚɎɌɜɌ əɌ ɜɑɌɗəɚɝɞɌ əɌ ɛɚɞɑəɢɔɳɌɗəɔɞɑ ɘɚɒəɚɝɞɔ Ɏɚ ɎɌɤɔɚɞ 

ɒɔɎɚɞ. [5]  

 

4.2. ȹɌɘɌɗɑɞɑ ɏɔ ɝɞɜɌɞɑɏɔɔɞɑ ɓɌ ɚɛɤɞɔəɔɞɑ ɔ ɍɔɓəɔɝɔɞɑ 

 

Å ȹɌɘɌɗɟɎɌɵɑ ɔ ɓɌɣɟɎɟɎɌɵɑ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ 

Ⱥɐɍɔɳ ð ȺɡɜɌɍɜɑɞɑ ɏɔ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ ɐɌ ɚɍɑɓɍɑɐɌɞ ɛɜɚɔɓɎɚɐɔ ɔɗɔ ɛɌɖɟɎɌɵɌ ɖɚɔ ɏɚ ɚɏɜɌəɔɣɟɎɌɌɞ 

ɚɞɛɌɐɚɞ ɔɗɔ ɑɘɔɝɔɔɞɑ. 

ȮɜɌɷɌɵɑ ð ȻɚɝɞɌɎɑɞɑ ɝɔɝɞɑɘɔ ɖɚɔ ɍɌɜɌɌɞ ɚɐ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ ɐɌ ɏɔ ɎɜɌɞɌɞ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɛɌɖɟɎɌɵɌɞɌ 

ɤɞɚ ɝɚɓɐɌɎɌɌɞ ɚɞɛɌɐ ɔɗɔ ɑɘɔɝɔɔ. 

ȹɌɘɌɗɑɞɑ ɳɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɞɚɖɝɔɣəɔ ɘɌɞɑɜɔɔ ð ȱɗɔɘɔəɔɜɌɳɞɑ ɳɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɞɚɖɝɔɣəɔ ɡɑɘɔɖɌɗɔɔ; 

ɓɌɘɑəɑɞɑ ɏɔ ɝɚ ɛɚɘɌɗɖɟ ɞɚɖɝɔɣəɔ ɔɗɔ əɑɞɚɖɝɔɣəɔ ɌɗɞɑɜəɌɞɔɎɔ. 

ȰɔɓɌɳəɔɜɌɳɞɑ ɏɚ ɞɜɚɤɑɵɑɞɚ - ȴɐɑəɞɔɠɔɖɟɎɌɳɞɑ ɓɚɤɞɚ ɘɌɞɑɜɔɳɌɗɔɞɑ ɝɑ ɠɜɗɌɌɞ ɔ ɜɑɐɔɓɌɳəɔɜɌɳɞɑ ɏɚ 

ɝɔɝɞɑɘɚɞ ɓɌ ɐɌ ɍɔɐɑ ɛɚɑɠɔɖɌɝɑə ɔ ɛɚɎɑɷɑ ɐɌ əɑ ɏɔ ɠɜɗɌɞɑ ɞɔɑ ɘɌɞɑɜɔɳɌɗɔ. 

ȹɌɘɌɗɑɞɑ ɳɌ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ ɔ ɛɌɖɟɎɌɵɑɞɚ ð ȶɚɜɔɝɞɑɞɑ ɛɚɘɌɗɖɟ; ɖɟɛɟɎɌɳɞɑ ɛɚɘɌɗɖɟ ɔ ɝɚ ɛɚɘɌɗɖɟ 

ɛɌɖɟɎɌɵɑ; ɔɓɍɑɏəɟɎɌɳɞɑ ɛɜɚɔɓɎɚɐɔ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ; ɐɚəɑɝɑ ɝɎɚɳ. 

Å ȺɡɜɌɍɜɑɞɑ ɳɌ ɢɔɖɗɔɣəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɜɑɝɟɜɝɔɞɑ ɔ ɛɜɑɠɜɗɑɞɑ ɏɔ ɝɞɔɘɟɗɌɢɔɔɞɑ ɓɌ ɐɌ 

ɛɜɑɝɞɌəɑɞɑ ɐɌ ɞɜɚɤɔɞɑ 

ð Ȼɜɑɠɜɗɑɞɑ ɏɔ ɎɗɌɐɔəɔɞɑ ɝɜɑɐɝɞɎɌ ɔɗɔ ɠɔəɌəɝɔɝɖɔɞɑ ɝɞɔɘɟɗɌɢɔɔ (əɌ ɖɚɑ ɍɔɗɚ ɔ əɌ ɝɔɞɑ əɔɎɚɌ) ɚɐ 

ɛɚɐɐɜɤɖɌ əɌ ɍɑɜɍɌɞɌ ɔ ɖɚɜɔɝɞɑɵɑɞɚ əɌ ɐɑɎɝɞɎɑəɔ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ ɓɌ ɛɚɐɐɜɤɖɌ əɌ ɖɜɟɒəɌɞɌ 

ɑɖɚəɚɘɔɳɌ. 

ð ȮɗɌɐɌɞɌ ɔ ɍɔɓəɔɝɔɞɑ ɞɜɑɍɌ ɐɌ ɝɛɜɚɎɑɐɌɞ ɚɐɜɒɗɔɎɚ ɖɟɛɟɎɌɵɑ ɤɞɚ ɏɔ ɛɚɐɐɜɒɟɎɌ ɝɚɢɔɳɌɗəɔɞɑ ɔ 

ɑɖɚɗɚɤɖɔɞɑ ɢɑɗɔ. 

ð Ⱥɍɑɓɍɑɐɑɞɑ ɐɌ ɛɚɝɞɚɳɌɞ ɝɞɔɘɟɗɌɢɔɔ ɓɌ ɢɔɖɗɔɣəɌ ɟɛɚɞɜɑɍɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɔ ɐɑɝɞɔɘɟɗɌɢɔɔ ɓɌ 

ɞɜɚɤɑɵɑ (ɛɚɗɔɞɔɖɔ, ɠɚəɐɚɎɔ ɓɌ ɔɝɞɜɌɒɟɎɌɵɑ, ɜɑɏɟɗɌɞɔɎɔ, ɔɞə.) 

ð ȻɚɝɞɌɎɑɞɑ ɝɔɝɞɑɘɔ ɓɌ ɛɚɞɞɔɖəɟɎɌɵɑ əɌ ɗɚɖɌɗəɔɞɑ ɑɖɚəɚɘɔɔ. (əɌ ɛɜɔɘɑɜ, ɖɚɜɔɝɞɑɵɑ əɌ ɛɜɔəɢɔɛɚɞ 

əɌ ɍɗɔɓɔəɌ, ɘɌɜɖɑɞɔəɏ ɛɚɐɐɜɤɖɌ, ɛɚɗɔɞɔɖɔ, ɝɞɔɘɟɗɌɢɔɔ, ɝɚɢɔɳɌɗəɔ ɔ ɑɖɚɗɚɤɖɔ ɛɌɓɌɜəɔ ɛɜɌɖɞɔɖɔ, 

ɜɌɓɘɑəɌ əɌ ɔəɠɚɜɘɌɢɔɔ ɔɞə.) 

Å ȻɜɚɔɓɎɚɐɔɞɑɗɔɞɑ ɐɔɓɌɳəɔɜɌɌɞ ɛɜɚɔɓɎɚɐɔ ɓɌ ɚɐɜɒɗɔɎɚɝɞ ɔ ɎɜɌɷɌɵɑ əɌɓɌɐ 

ð ȰɔɓɌɳə ɐɌ ɍɔɐɑ ɔɓɐɜɒɗɔɎ, ɐɌ ɘɚɒɑ ɐɌ ɝɑ ɛɚɛɜɌɎɌ, ɐɌ ɘɚɒɑ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɖɚɜɔɝɞɔ, ɐɌ ɝɑ ɜɌɝɖɗɚɛɟɎɌ, 

ɢɑɗɚɝəɚ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ, ɚɐ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑəɔ, ɜɑɢɔɖɗɔɜɌəɔ ɔɗɔ ɚɐɜɒɗɔɎɚ ɝɚɍɜɌəɔ ɚɍəɚɎɗɔɎɔ 

ɘɌɞɑɜɔɳɌɗɔ ɐɔɓɌɳəɔɜɌəɔ ɓɌ ɗɑɝəɚ ɜɌɝɖɗɚɛɟɎɌɵɑ.ð Ⱥɍɑɗɑɒɑɞɑ ɏɔ ɛɜɚɔɓɎɚɐɔɞɑ ɓɌ ɐɌ ɔɐɑəɞɔɠɔɖɟɎɌɞɑ ɖɚɳ 

ɏɔ əɌɛɜɌɎɔɗ ɔ ɚɐ ɤɞɚ ɝɑ əɌɛɜɌɎɑəɔ. 
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ð ȸɔəɔɘɔɓɔɜɌɳɞɑ ɏɚ ɚɍɑɘɚɞ ɔ ɞɚɖɝɔɣəɚɝɞɌ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ. 

ð ȴɓəɌɳɘɟɎɌɳɞɑ ɟɝɗɟɏɔ ɔ ɛɜɚɔɓɎɚɐɔ əɌɘɑɝɞɚ ɝɌɘɚ ɐɌ ɛɜɚɐɌɎɌɞɑ ɛɜɚɔɓɎɚɐɔ əɌ ɖɗɔɑəɞɔɞɑ. 

ð ȮɜɌɞɑɞɑ ɏɔ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɛɌɖɟɎɌɵɌɞɌ ɚɞɖɌɖɚ ɷɑ ɝɑ ɟɛɚɞɜɑɍɌɞ, ɔ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑɞɑ ɏɔ ɔɗɔ 

ɜɑɢɔɖɗɔɜɌɳɞɑ ɏɔ əɌɓɌɐ Ɏɚ ɑɖɚəɚɘɔɣəɚɝɞɌ ɔɗɔ ɛɜɔɜɚɐɌɞɌ. [6]  

4.3. ȹɌɘɌɗɑɞɑ ɏɔ ɝɞɜɌɞɑɏɔɔɞɑ ɓɌ ɐɚɘɌɷɔəɔɞɑ 

 

ȹɌɳɐɚɍɌɜ əɌɣɔə ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐɚɞ ɑ ɐɌ əɑ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌ. ȺɎɌ ɘɚɒɑ ɐɌ ɝɑ əɌɛɜɌɎɔ 

ɝɚ ɎəɔɘɌɞɑɗəɚ ɖɟɛɟɎɌɵɑ ɔ ɝɚ ɝɎɑɝəɔ ɓɌ əɑɖɚɗɖɟ ɟɛɌɞɝɞɎɌ: 

π ȶɟɛɟɎɌɳɞɑ ɛɜɚɔɓɎɚɐɔ əɌ ɏɚɗɑɘɚ. Ȼɚɏɚɗɑɘɔɞɑ ɛɜɚɔɓɎɚɐɔ ɝɚ ɑɖɚəɚɘɔɣəɌ ɏɚɗɑɘɔəɌ ɔɗɔ ɚəɔɑ Ɏɚ 

ɖɚəɢɑəɞɜɔɜɌəɌ ɠɚɜɘɌ ɖɚɜɔɝɞɌɞ ɛɚɘɌɗɖɟ ɛɌɖɟɎɌɵɑ ɔ ɚɍɔɣəɚ ɣɔəɌɞ ɛɚɘɌɗɖɟ ɛɚ ɟəɢɌ. 

π ȴɓɍɑɏəɟɎɌɳɞɑ ɛɜɑɞɑɜɌəɚ ɛɌɖɟɎɌəɔ ɛɜɚɔɓɎɚɐɔ, ɚɝɚɍɑəɚ ɚəɔɑ ɝɛɌɖɟɎɌəɔ ɝɚ ɛɚɎɑɷɑ ɘɌɞɑɜɔɳɌɗɔ 

ɖɌɖɚ ɠɚɗɔɳɌ, ɡɌɜɞɔɳɌ ɔ ɛɗɌɝɞɔɖɌ. Ⱦɑɤɖɚ ɝɑ ɜɑɢɔɖɗɔɜɌɌɞ, ɛɗɟɝ ɛɗɌɷɌɞɑ ɛɚɎɑɷɑ ɓɌ ɛɌɖɑɞɚɞ. 

π ȴɓɍɑɏəɟɎɌɳɞɑ ɛɜɚɔɓɎɚɐɔ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, ɖɌɖɚ ɤɞɚ ɝɑ ɡɌɜɞɔɑəɔ ɣɔəɔɔ, ɣɌɤɔ, ɝɌɗɠɑɞɖɔ, 

ɒɔɗɑɞɔ ɔ ɓɌɛɌɗɖɔ. ȺɞɠɜɗɌɵɌɞɌ ɛɜɔɐɚəɑɝɟɎɌɌɞ ɓɌ ɛɜɚɍɗɑɘɚɞ ɔ ɣɔəɌɞ ɛɚɎɑɷɑ ɓɌɞɚɌ ɤɞɚ ɘɚɜɌ 

ɐɌ ɝɑ ɓɌɘɑəɟɎɌɌɞ ɛɚɎɞɚɜəɚ ɔ ɛɚɎɞɚɜəɚ. 

π ȶɟɛɑɞɑ ɞɜɌɳəɔ ɐɚɍɜɌ - ɚəɔɑ ɖɚɔ ɝɑ ɐɚɍɜɚ ɔɓɏɜɌɐɑəɔ ɔɗɔ ɖɚɔ ɔɘɌɌɞ ɐɚɍɜɔ ɏɌɜɌəɢɔɔ. Ⱦɔɑ ɷɑ ɞɜɌɌɞ 

ɛɚɐɚɗɏɚ, ɷɑ ɓɌɤɞɑɐɌɞ ɛɌɜɔ əɌ ɐɚɗɏ ɜɚɖ ɔ ɷɑ ɓɌɤɞɑɐɌɞ ɛɜɚɝɞɚɜ ɓɌ ɐɑɛɚəɔɳɌ. 

π ȹɌ ɜɌɍɚɞɌ, əɌɛɜɌɎɑɞɑ ɐɎɚɝɞɜɌəɔ ɖɚɛɔɔ ɖɚɏɌ ɑ ɘɚɒəɚ. 

π ȺɐɜɒɟɎɌɳɞɑ ɢɑəɞɜɌɗəɔ ɐɌɞɚɞɑɖɔ əɌɘɑɝɞɚ ɐɌ ɖɚɜɔɝɞɔɞɑ əɑɖɚɗɖɟ ɐɌɞɚɞɑɖɔ ɓɌ ɛɚɑɐɔəɢɔ. 

π ȶɚɜɔɝɞɑɞɑ ɑɗɑɖɞɜɚəɝɖɌ ɛɚɤɞɌ ɔɗɔ ɏɗɌɎəɌ ɚɏɗɌɝəɌ ɞɌɍɗɌ. 

π ȺɞɝɞɜɌəɑɞɑ ɏɚ ɎɌɤɑɞɚ ɔɘɑ ɚɐ ɘɑɳɗɔəɏ ɗɔɝɞɔɞɑ əɌ ɘɌɞɑɜɔɳɌɗɔ ɤɞɚ ɛɚɎɑɷɑ əɑ ɝɌɖɌɞɑ ɐɌ ɏɔ 

ɐɚɍɔɎɌɞɑ: ɛɔɤɑɞɑ ɐɚ ɟɝɗɟɏɌɞɌ ɓɌ ɛɜɑɞɛɚɣɔɞɌɵɑ ɛɚɤɞɌ 

π ȶɚɜɔɝɞɑɞɑ ɛɗɌɞəɑəɔ ɝɌɗɠɑɞɖɔ əɌɘɑɝɞɚ ɡɌɜɞɔɑəɔ ɝɌɗɠɑɞɖɔ. 

π ȶɚɜɔɝɞɑɞɑ ɖɜɛɌ ɓɌ ɝɌɐɚɎɔ əɌɘɑɝɞɚ ɡɌɜɞɔɑəɔ ɖɜɛɔ. [7]  

 

5 ȹȬȸȬȷȿȮȬȧȱ ȹȬ ȺȾȻȬȰȹȴ ȸȬȾȱȼȴȥȬȷȴ 

 

ȹɌɘɌɗɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ, ɛɚɓəɌɞɚ ɔ ɖɌɖɚ əɌɘɌɗɟɎɌɵɑ əɌ ɔɓɎɚɜɚɞ, ɑ ɛɜɌɖɞɔɖɌ əɌ ɖɚɜɔɝɞɑɵɑ ɛɚɘɌɗɖɟ 

ɘɌɞɑɜɔɳɌɗ ɔ ɑəɑɜɏɔɳɌ ɓɌ ɘɔəɔɘɔɓɔɜɌɵɑ əɌ ɝɚɓɐɌɎɌɵɑɞɚ ɚɞɛɌɐ ɔ ɓɌɣɟɎɟɎɌɵɑ əɌ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ. 

ȹɌɘɌɗɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɑ ɛɚɤɔɜɚɖɚ ɛɚ ɚɍɑɘ ɚɐ ɜɑɢɔɖɗɔɜɌɵɑɞɚ ɔ ɎɖɗɟɣɟɎɌ əɌɣɔəɔ ɐɌ ɝɑ ɝɛɜɑɣɔ 

ɘɌɞɑɜɔɳɌɗɔɞɑ ɐɌ ɓɌɎɜɤɌɞ ɖɌɖɚ ɚɞɛɌɐ ɛɜɑɐ ɐɌ ɝɞɔɏəɌɞ ɐɚ ɠɌɓɌɞɌ əɌ ɜɑɢɔɖɗɔɜɌɵɑ. ȹɌɘɌɗɟɎɌɵɑɞɚ əɌ 

ɚɞɛɌɐɚɞ ɎɖɗɟɣɟɎɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɔ ɖɌɖɚ ɤɞɚ ɝɑ ɛɗɌɝɞɔɣəɔ ɔ ɝɞɌɖɗɑəɔ ɖɚəɞɑɳəɑɜɔ, 

ɖɟɛɟɎɌɵɑ ɛɚɔɓɐɜɒɗɔɎɔ ɛɜɚɔɓɎɚɐɔ ɔ ɖɚɜɔɝɞɑɵɑ əɌ ɛɜɚɔɓɎɚɐɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, ɖɌɖɚ ɤɞɚ ɝɑ 
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ɮɟɍɜɑ əɌɘɑɝɞɚ ɡɌɜɞɔɑəɔ ɖɜɛɔ. ȰɚəɔɜɌɵɑ ɛɜɚɔɓɎɚɐɔ, ɚɐ ɖɌəɢɑɗɌɜɔɝɖɌ ɚɛɜɑɘɌ ɐɚ ɚɣɔɗɌ ɔ ɚɍɗɑɖɌ, ɳɌ 

əɌɘɌɗɟɎɌ ɖɚɗɔɣɔəɌɞɌ əɌ ɛɜɚɔɓɎɑɐɑə ɘɌɞɑɜɔɳɌɗ Ɏɚ ɢɑɗɔəɌ. ȶɟɛɟɎɌɵɑɞɚ ɛɜɚɔɓɎɚɐɔ ɖɚɔ ɏɔ ɓɌɘɑəɟɎɌɌɞ 

ɚɛɌɝəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɝɚ ɍɔɚɜɌɓɏɜɌɐɗɔɎɔ ɝɚɝɞɚɳɖɔ ɏɚ əɌɘɌɗɟɎɌɌɞ ɓɌɏɌɐɟɎɌɵɑɞɚ, ɖɌɖɚ ɔ ɚɞɛɌɐɚɞ. 

ȯɑəɑɜɌɗəɚ, əɌɘɌɗɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ əɟɐɔ əɑɖɚɗɖɟ ɑɖɚɗɚɤɖɔ ɛɜɔɐɚɍɔɎɖɔ. ȻɚɏɚɗɑɘɌɞɌ ɑɠɔɖɌɝəɚɝɞ Ɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ ɔ ɟɛɚɞɜɑɍɌɞɌ əɌ ɛɜɚɔɓɎɚɐɔ ɓəɌɣɔ ɛɚɘɌɗɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɑəɑɜɏɔɳɌ, ɤɞɚ ɜɑɓɟɗɞɔɜɌ ɝɚ 

ɛɚɘɌɗɚ ɓɌɏɌɐɟɎɌɵɑ. ȳɌɣɟɎɌəɔ ɝɑ ɛɚɎɑɷɑ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ. Ƚɑ ɖɚɜɔɝɞɌɞ ɛɜɚɔɓɎɚɐɔ ɖɚɔ ɖɚɜɔɝɞɌɞ 

ɛɚɘɌɗɖɟ ɚɛɌɝəɔ ɘɌɞɑɜɔɳɌɗɔ. ȶɚəɑɣəɚ, ɛɚɘɌɗɖɟ ɢɎɜɝɞ ɚɞɛɌɐ ɓɌɎɜɤɟɎɌ əɌ ɐɑɛɚəɔɔɞɑ. 

ȹɌɘɌɗɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɓəɌɣɔ ɔ ɑɖɚəɚɘɝɖɌ ɓɌɤɞɑɐɌ. ȻɚɘɌɗɖɟ ɘɌɞɑɜɔɳɌɗɔ ɔ ɛɚɘɌɗɖɟ ɑəɑɜɏɔɳɌ ɝɑ 

ɖɚɜɔɝɞɌɞ ɖɚɏɌ ɝɑ ɛɜɔɘɑəɟɎɌɌɞ ɛɜɌɖɞɔɖɔ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ. ȹɌɘɑɝɞɚ ɐɌ ɝɑ ɖɚɜɔɝɞɔ 

ɞɜɌɐɔɢɔɚəɌɗəɔɚɞ ɛɜɔɝɞɌɛ ɚɐ ɗɟɗɖɌ ɐɚ ɏɜɚɍ, ɟɝɎɚɑə ɑ ɝɔɝɞɑɘ ɚɐ ɗɟɗɖɌ ɐɚ ɗɟɗɖɌ. Ȯɚ ɚɎɚɳ ɝɔɝɞɑɘ ɚɐ ɗɟɗɖɌ 

ɐɚ ɗɟɗɖɌ, ɔɝɞɚ ɞɌɖɌ əɌɜɑɣɑə ɔəɐɟɝɞɜɔɝɖɌ ɑɖɚɗɚɏɔɳɌ, ɛɜɚɔɓɎɚɐɔɞɑ əɑ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ ɚɐɜɑɐɑəɚ Ɏɜɑɘɑ. 

ȹɌɘɑɝɞɚ ɐɌ ɝɑ ɠɜɗɌɌɞ ɘɌɞɑɜɔɳɌɗɔɞɑ ɔɗɔ ɖɚɘɛɚəɑəɞɔɞɑ əɌ ɛɜɚɔɓɎɚɐɚɞ ɛɚ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, 

ɛɜɚɔɓɎɚɐɔɞɑ ɝɑ ɛɜɑəɑɝɟɎɌɌɞ ɓɌ ɛɚəɌɞɌɘɚɤəɌ ɟɛɚɞɜɑɍɌ. ȺɎɌ ɝɑ ɝɘɑɞɌ ɓɌ ɛɜɚɞɚɖ əɌ ɘɌɞɑɜɔɳɌɗɔ. ȺɎɌ 

ɘɚɒɑ ɐɌ ɝɑ ɛɜɔɘɑəɔ Ɏɚ ɚɜɏɌəɔɓɌɢɔɳɌ ɔɗɔ ɛɚɘɑɮɟ ɚɜɏɌəɔɓɌɢɔɔ ɖɚɔ ɘɚɒɑ ɐɌ ɝɑ ɝɘɑɞɌɌɞ ɓɌ əɑɛɚɎɜɓɌəɔ, 

əɌ ɖɚɚɛɑɜɌɞɔɎəɌ ɚɝəɚɎɌ. [8] 

 

 

 

 

5.1. ȹɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɚɐ ɡɜɌəɌ 

Ȼɜɔɍɗɔɒəɚ ɑɐəɌ ɞɜɑɞɔəɌ ɚɐ ɢɑɗɌɞɌ ɡɜɌəɌ ɛɜɚɔɓɎɑɐɑəɌ ɓɌ ɣɚɎɑɣɖɌ ɔɝɡɜɌəɌ ɝɑ ɏɟɍɔ ɔɗɔ ɝɑ 

ɞɜɚɤɔ. Ȯɚ ɏɜɌɐɚɎɔɞɑ, ɡɜɌəɌɞɌ ɣɑɝɞɚ ɏɚ ɝɚɣɔəɟɎɌ əɌɳɏɚɗɑɘɔɚɞ ɐɑɗ ɚɐ ɚɞɛɌɐɚɞ ɖɚɳ ɓɌɎɜɤɟɎɌ əɌ 

ɐɑɛɚəɔɔɞɑ, ɖɌɐɑ ɤɞɚ ɛɚɝɞɑɛɑəɚ ɝɑ ɜɌɝɛɌɮɌ ɔ ɚɝɗɚɍɚɐɟɎɌ ɘɑɞɌə, ɘɚɷɑə ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝ.  
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ȱɘɔɝɔɔɞɑ əɌ ɘɑɞɌə ɚɐ ɚɜɏɌəɝɖɔɚɞ ɚɞɛɌɐ, ɖɌɖɚ ɤɞɚ ɝɑ ɡɜɌəɌɞɌ ɔ ɚɞɛɌɐɚɞ ɚɐ ɜɌɝɞɑəɔɳɌ, Ɏɚ 

ɏɚɗɑɘɌ ɘɑɜɌ ɘɚɒɑ ɐɌ ɝɑ ɝɛɜɑɣɌɞ. ȬɖɞɔɎəɚɝɞɔɞɑ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɎɔɑ ɑɘɔɝɔɔ ð 

ɝɛɜɑɣɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ əɌ ɔɓɎɚɜɚɞ, ɛɜɑəɌɝɚɣɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɚɐ ɐɑɛɚəɔɔɞɑ ɔ 

ɎɚɝɛɚɝɞɌɎɟɎɌɵɑ ɛɚɝɑɍəɚ ɝɚɍɔɜɌɵɑ, ɞɜɑɞɘɌə ɔ ɚɍəɚɎɟɎɌɵɑ əɌ ɑəɑɜɏɔɳɌɞɌ ð ɝɚɓɐɌɎɌɌɞ 

ɐɚɛɚɗəɔɞɑɗəɔ ɝɚɢɔɳɌɗəɔ ɔ ɑɖɚəɚɘɝɖɔ ɘɚɒəɚɝɞɔ. 

Ƚɚ əɌɘɌɗɟɎɌɵɑ əɌ ɖɚɗɔɣɔəɌɞɌ əɌ ɛɚɞɜɚɤɑəɌ ɡɜɌəɌ Ɏɚ ɏɜɌɐɚɎɔɞɑ, ɎɗɌɐɔɞɑ ɘɚɒɌɞ ɐɌ ɝɑ 

ɝɛɜɌɎɌɞ ɝɚ ɛɜɑɐɔɓɎɔɢɔɞɑ ɓɌ ɐɑɛɚəɔɜɌɵɑ, ɐɌ ɝɑ ɍɚɜɌɞ ɛɜɚɞɔɎ əɑɝɔɏɟɜəɚɝɞɌ əɌ ɡɜɌəɌɞɌ ɔ ɐɌ 

ɏɔ ɟɍɗɌɒɌɞ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ. ȳɌ ɐɌ ɏɔ ɔɝɖɚɜɔɝɞɔ ɞɔɑ ɘɚɒəɚɝɞɔ, ȴəɔɢɔɳɌɞɔɎɌɞɌ ɓɌ 

ɚɛɤɞɔəɝɖɔ ɢɎɜɝɞ ɚɞɛɌɐ əɌ ȶɚɌɗɔɢɔɳɌɞɌ ɓɌ ɖɗɔɘɌ ɔ ɣɔɝɞ Ɏɚɓɐɟɡ ɏɔ ɛɚɐɐɜɒɟɎɌ ɏɜɌɐɚɎɔɞɑ ɤɔɜɟɘ 

ɝɎɑɞɚɞ ɐɌ ɟɛɜɌɎɟɎɌɌɞ ɝɚ ɡɜɌəɌɞɌ ɔ ɐɜɟɏɔɚɞ ɚɜɏɌəɝɖɔ ɚɞɛɌɐ. 

 

ȻɚɎɑɷɑɞɚ ɗɟɮɑ əɑ ɝɠɌɷɌɌɞ ɖɚɗɖɟ ɡɜɌəɌ ɠɜɗɌɌɞ ɝɑɖɚɳ ɐɑə - ɚɐ əɑɔɓɑɐɑəɔ ɚɝɞɌɞɚɢɔ ɐɚ 

ɜɌɝɔɛɌəɔ ɛɜɚɔɓɎɚɐɔ. ȱȻȬ ɛɜɚɢɑəɟɎɌ ɐɑɖɌ Ɏɚ 2018 ɏɚɐɔəɌ, ɚɖɚɗɟ 68 ɛɜɚɢɑəɞɔ ɚɐ ɛɚɞɜɚɤɑəɌɞɌ 

ɡɜɌəɌ ɤɞɚ ɳɌ ɝɚɓɐɌɐɚɎɘɑ - ɔɗɔ ɚɖɚɗɟ 42,8 ɘɔɗɔɚəɔ ɞɚəɔ - ɓɌɎɜɤɔ əɌ ɐɑɛɚəɔɔ ɔɗɔ ɖɌɛɌɢɔɞɑɞɔ 

ɓɌ ɝɚɏɚɜɟɎɌɵɑ. Ƚɚ ɚɐɜɒɗɔɎɚ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɡɜɌəɌɞɌ ɔ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ, ɘɚɒɑɘɑ ɐɌ 

ɔɘ ɛɚɘɚɏəɑɘɑ əɌ ɍɔɓəɔɝɔɞɑ ɔ ɛɚɞɜɚɤɟɎɌɣɔɞɑ ɐɌ ɓɌɤɞɑɐɌɞ ɛɌɜɔ, ɐɌ ɚɍɑɓɍɑɐɔɘɑ ɘɚɝɞ Ɏɚ 

əɌɤɔɞɑ ɓɌɑɐəɔɢɔ ɓɌ ɚəɔɑ ɖɚɔ əɑɘɌɌɞ ɐɚɎɚɗəɚ ɐɌ ɳɌɐɌɞ ɔ ɐɌ ɏɔ ɓɌɣɟɎɌɘɑ ɜɑɝɟɜɝɔɞɑ ɓɌ ɔɐəɔɞɑ 

ɏɑəɑɜɌɢɔɔ. 

 

ȹɌɣɔəɔ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɛɚɞɜɚɤɑəɌɞɌ ɡɜɌəɌ 

ȻɗɌəɔɜɌɵɑɞɚ, ɛɚɐɏɚɞɎɟɎɌɵɑɞɚ ɔ ɝɖɗɌɐɔɜɌɵɑɞɚ ɡɜɌəɌ ɘɚɒɑ ɐɌ ɘɟ ɛɚɘɚɏəɑ əɌ ɎɌɤɑɞɚ ɐɚɘɌɷɔəɝɞɎɚ 

ɐɌ ɞɜɚɤɔ ɛɚɘɌɗɖɟ ɡɜɌəɌ. Ȼɚɐɚɗɟ ɝɑ ɐɌɐɑəɔ əɑɖɚɗɖɟ ɝɚɎɑɞɔ ɖɚɔ ɷɑ Ɏɔ ɛɚɘɚɏəɌɞ ɐɌ ɏɚ əɌɛɜɌɎɔɞɑ ɞɚɖɘɟ 

ɞɚɌ: 

Source: https://losspreventionmedia.com/collaboration -food -waste -reduction/  
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ȽɚɎɑɞɔ ɓɌ ɛɗɌəɔɜɌɵɑ 

Ƚɚ ɑɐəɚɝɞɌɎəɚ ɛɜɌɎɑɵɑ ɝɛɔɝɚɖ ɝɚ əɑɐɑɗəɔ ɚɍɜɚɢɔ əɌ ɟɘ, ɘɚɒɑɞɑ ɐɌ ɓɌɤɞɑɐɔɞɑ ɛɌɜɔ ɔ 

Ɏɜɑɘɑ ɔ ɐɌ ɳɌɐɑɞɑ ɛɚɓɐɜɌɎɌ ɡɜɌəɌ. Ȭɖɚ əɑ ɖɟɛɔɞɑ ɛɚɎɑɷɑ ɚɐ ɚəɌ ɤɞɚ ɚɣɑɖɟɎɌɞɑ ɐɌ ɏɚ 

ɖɚɜɔɝɞɔɞɑ, ɛɚɏɚɗɑɘɌ ɑ ɎɑɜɚɳɌɞəɚɝɞɌ ɐɌ ɏɚ ɓɌɐɜɒɔɞɑ ɝɎɑɒ ɔ ɐɌ ɏɚ ɖɚɜɔɝɞɔɞɑ ɝɑɞɚ ɞɚɌ.  

π Ȯɚɐɑɞɑ ɝɛɔɝɚɖ ɝɚ ɚɍɜɚɢɔ ɔ əɔɎəɔ ɝɚɝɞɚɳɖɔ Ɏɚ ɖɚɔ ɎɌɤɑɞɚ ɐɚɘɌɷɔəɝɞɎɚ Ɏɑɷɑ ɟɒɔɎɌ. ȹɌ 

ɞɚɳ əɌɣɔə ɘɚɒɑɞɑ ɗɑɝəɚ ɐɌ ɔɓɍɔɜɌɞɑ, ɖɟɛɟɎɌɞɑ ɔ ɛɚɐɏɚɞɎɟɎɌɞɑ ɚɍɜɚɢɔ. 

π ȹɌɛɜɌɎɑɞɑ ɳɌ ɎɌɤɌɞɌ ɗɔɝɞɌ ɓɌ ɖɟɛɟɎɌɵɑ Ɏɜɓ ɚɝəɚɎɌ əɌ ɞɚɌ ɖɚɗɖɟ ɚɍɜɚɢɔ ɷɑ ɳɌɐɑɞɑ 

ɐɚɘɌ. ȰɌɗɔ ɷɑ ɳɌɐɑɞɑ əɌɐɎɚɜ ɚɎɌɌ əɑɐɑɗɌ? ȶɚɗɖɟ ɣɑɝɞɚ? 

π ȻɗɌəɔɜɌɳɞɑ ɏɔ ɚɍɜɚɢɔɞɑ əɑɐɑɗɌɞɌ ɛɜɑɐ ɐɌ ɚɐɔɞɑ əɌ ɤɚɛɔəɏ ɔ ɖɟɛɑɞɑ ɏɔ ɝɌɘɚ ɜɌɍɚɞɔɞɑ 

ɛɚɞɜɑɍəɔ ɓɌ ɞɔɑ ɚɍɜɚɢɔ. 

π Ȯɖɗɟɣɑɞɑ ɖɚɗɔɣɑɝɞɎɌ əɌ ɝɛɔɝɚɖɚɞ ɓɌ ɖɟɛɟɎɌɵɑ, ɓɌɍɑɗɑɒɟɎɌɳɷɔ ɖɚɗɖɟ ɚɍɜɚɢɔ ɷɑ 

əɌɛɜɌɎɔɞɑ ɝɚ ɝɑɖɚɳɌ ɝɞɌɎɖɌ ɓɌ ɐɌ ɔɓɍɑɏəɑɞɑ ɛɜɑɖɟɘɑɜəɚ ɖɟɛɟɎɌɵɑ. ȹɌ ɛɜɔɘɑɜ: 

ɓɑɗɑəɌ ɝɌɗɌɞɌ - ɐɚɎɚɗəɚ ɓɌ ɐɎɌ ɜɟɣɑɢɔ. 

π ȹɌɳɛɜɎɚ ɛɚɏɗɑɐəɑɞɑ Ɏɚ ɠɜɔɒɔɐɑɜɚɞ ɔ ɤɖɌɠɚɎɔɞɑ ɓɌ ɐɌ ɔɓɍɑɏəɑɞɑ ɐɌ ɖɟɛɟɎɌɞɑ ɡɜɌəɌ 

ɤɞɚ Ɏɑɷɑ ɳɌ ɔɘɌɞɑ, ɝɑɖɚɳɌ əɑɐɑɗɌ əɌɛɜɌɎɑɞɑ ɗɔɝɞɌ əɌ ɚəɌ ɤɞɚ ɞɜɑɍɌ ɐɌ ɝɑ ɛɚɞɜɚɤɔ 

ɔ ɛɗɌəɔɜɌɳɞɑ ɏɔ ɛɜɑɞɝɞɚɳəɔɞɑ ɚɍɜɚɢɔ ɚɖɚɗɟ əɑɌ. 

π ȶɟɛɑɞɑ ɏɚ ɝɌɘɚ ɚəɌ ɤɞɚ Ɏɔ ɞɜɑɍɌ ɔ ɷɑ ɏɚ ɖɚɜɔɝɞɔɞɑ. ȶɟɛɟɎɌɵɑɞɚ əɌ ɏɚɗɑɘɚ ɓɌɤɞɑɐɟɎɌ 

ɛɌɜɔ ɝɌɘɚ Ɍɖɚ ɘɚɒɑɞɑ ɐɌ ɳɌ ɔɝɖɚɜɔɝɞɔɞɑ ɡɜɌəɌɞɌ ɛɜɑɐ ɐɌ ɝɑ ɜɌɝɔɛɑ. 

ȽɚɎɑɞɔ ɓɌ ɣɟɎɌɵɑ 

ȷɑɝəɚ ɑ ɐɌ ɝɑ ɛɜɑɖɟɛɔɞɑ ɔɗɔ ɐɌ ɓɌɍɚɜɌɎɔɞɑ əɌ ɝɎɑɒɚɞɚ ɚɎɚɤɳɑ ɔ ɓɑɗɑəɣɟɖ. ɃɟɎɌɳɞɑ ɚɎɚɤɳɑ ɔ 

ɓɑɗɑəɣɟɖ ɓɌ ɘɌɖɝɔɘɌɗəɌ ɝɎɑɒɔəɌ; ɞɔɑ ɷɑ ɔɘɌɌɞ ɛɚɐɚɍɌɜ Ɏɖɟɝ ɔ ɷɑ ɞɜɌɌɞ ɛɚɐɚɗɏɚ, ɛɚɘɌɏɌɳɷɔ 

Ɏɔ ɐɌ ɳɌɐɑɞɑ ɛɚɎɑɷɑ ɚɐ əɔɎ. 

π ȰɚɓəɌɳɞɑ ɖɌɖɚ ɐɌ ɏɔ ɣɟɎɌɞɑ ɚɎɚɤɳɑɞɚ ɔ ɓɑɗɑəɣɟɖɚɞ ɓɌ ɐɌ ɚɝɞɌəɌɞ ɛɚɐɚɗɏɚ ɝɎɑɒɔ ɎəɌɞɜɑ 

ɔɗɔ əɌɐɎɚɜ ɚɐ ɎɌɤɔɚɞ ɠɜɔɒɔɐɑɜ. 

π ȳɌɘɜɓəɑɞɑ, ɖɚəɓɑɜɎɔɜɌɳɞɑ ɔɗɔ ɘɚɒɑɞɑ ɐɌ ɏɚ Ɏɔɤɚɖɚɞ ɚɎɚɤɳɑ ɔ ɓɑɗɑəɣɟɖ - ɚɝɚɍɑəɚ 

ɚɍɔɗəɔɞɑ ɝɑɓɚəɝɖɔ ɛɜɚɔɓɎɚɐɔ. 

π ȸəɚɏɟ ɚɎɚɤɳɌ ɔɝɛɟɤɞɌɌɞ ɛɜɔɜɚɐəɔ ɏɌɝɚɎɔ ɐɚɐɑɖɌ ɝɚɓɜɑɎɌɌɞ, ɝɚ ɤɞɚ ɐɜɟɏɔɞɑ ɍɗɔɝɖɔ 

ɛɜɚɔɓɎɚɐɔ ɝɑ ɜɌɝɔɛɟɎɌɌɞ ɛɚɍɜɓɚ. ɃɟɎɌɳɞɑ ɏɔ ɍɌəɌəɔɞɑ, ɳɌɍɚɗɖɌɞɌ ɔ ɐɚɘɌɞɔɞɑ ɝɌɘɔ, Ɍ 

ɚɎɚɤɳɑɞɚ ɔ ɓɑɗɑəɣɟɖɚɞ ɣɟɎɌɳɞɑ ɏɔ Ɏɚ ɜɌɓɗɔɣəɔ ɖɌəɞɔ. 

π ȻɚɣɑɖɌɳɞɑ ɐɌ ɏɔ ɔɓɘɔɑɞɑ ɍɚɍɔəɖɔɞɑ ɐɚɐɑɖɌ əɑ ɝɌɖɌɞɑ ɐɌ ɏɔ ɳɌɐɑɞɑ ɓɌ ɐɌ ɝɛɜɑɣɔɞɑ 

ɘɟɎɗɌ. 

π Ȭɖɚ ɝɌɖɌɞɑ ɐɌ ɳɌɐɑɞɑ ɚɎɚɤɳɑ əɌ ɝɚɍəɌ ɞɑɘɛɑɜɌɞɟɜɌ, əɚ ɞɜɑɍɌ ɐɌ ɝɑ ɣɟɎɌ Ɏɚ 

ɠɜɔɒɔɐɑɜ ɓɌ ɘɌɖɝɔɘɌɗəɌ ɝɎɑɒɔəɌ, ɔɓɎɌɐɑɞɑ ɏɚ ɞɚɌ ɤɞɚ ɷɑ ɏɚ ɳɌɐɑɞɑ ɓɌ ɞɚɳ ɐɑə əɌɟɞɜɚ 

əɌɐɎɚɜ ɚɐ ɠɜɔɒɔɐɑɜ. 

ȽɚɎɑɞɔ ɓɌ ɛɚɐɏɚɞɚɎɖɌ 

ȻɚɐɏɚɞɎɑɞɑ ɜɌɝɔɛɗɔɎɌ ɡɜɌəɌ ɎɑɐəɌɤ ɛɚ ɖɟɛɟɎɌɵɑɞɚ. ȩɑ ɍɔɐɑ ɛɚɗɑɝəɚ ɐɌ ɝɑ ɛɚɐɏɚɞɎɌɞ 

ɚɍɜɚɢɔɞɑ ɔɗɔ ɓɌɖɟɝɖɔ ɛɚɐɚɢəɌ Ɏɚ ɞɑɖɚɞ əɌ əɑɐɑɗɌɞɌ, ɓɌɤɞɑɐɟɎɌɳɷɔ Ɏɜɑɘɑ, əɌɛɚɜ ɔ ɛɌɜɔ. 

π ȶɚɏɌ ɷɑ ɝɑ ɎɜɌɞɔɞɑ ɐɚɘɌ ɚɐ ɛɜɚɐɌɎəɔɢɌɞɌ, ɚɐɎɚɳɞɑ Ɏɜɑɘɑ ɐɌ ɝɑ ɔɓɘɔɑɞɑ, ɔɝɟɤɔɞɑ, 

ɔɝɑɣɖɌɞɑ, ɔɝɑɣɑɞɑ əɌ ɖɚɢɖɔ, ɔɝɑɣɑɞɑ ɏɔ ɔ ɝɞɌɎɑɞɑ ɳɌ ɝɎɑɒɌɞɌ ɡɜɌəɌ Ɏɚ ɛɜɚɰɔɜəɔ 

ɖɚəɞɑɳəɑɜɔ ɓɌ ɝɖɗɌɐɔɜɌɵɑ ɓɌ ɓɌɖɟɝɖɔ ɔ ɗɑɝəɚ ɏɚɞɎɑɵɑ. 
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π ȻɜɔɳɌɎɑɞɑ ɝɑ ɝɚ ɎɌɤɔɚɞ ɓɌɘɜɓəɟɎɌɣ ɔ ɣɑɝɞɚ ɛɚɝɑɞɟɎɌɳɞɑ ɏɚ. ȹɌ ɛɜɔɘɑɜ, 

π ȳɌɘɜɓəɑɞɑ ɳɌ ɡɜɌəɌɞɌ ɖɌɖɚ ɗɑɍ, ɔɝɑɣɑəɚ ɚɎɚɤɳɑ ɔɗɔ ɘɑɝɚ ɤɞɚ ɓəɌɑɞɑ ɐɑɖɌ əɑɘɌ ɐɌ 

ɘɚɒɑɞɑ ɐɌ ɏɔ ɳɌɐɑɞɑ əɌɎɜɑɘɑ. 

π ȹɌɘɌɗɑɞɑ ɏɚ ɎɌɤɑɞɚ Ɏɜɑɘɑ Ɏɚ ɖɟɳəɌɞɌ ɝɚ ɛɚɐɏɚɞɚɎɖɌ ɔ ɓɌɘɜɓəɟɎɌɵɑ əɌ ɚɍɜɚɢɔɞɑ ɛɜɑɐ 

Ɏɜɑɘɑ. 

π ȻɚɐɏɚɞɎɑɞɑ ɔ ɏɚɞɎɑɞɑ ɜɌɝɔɛɗɔɎɔ ɛɜɑɐɘɑɞɔ, Ɍ ɛɚɞɚɌ ɓɌɘɜɓəɑɞɑ ɏɔ ɓɌ ɟɛɚɞɜɑɍɌ Ɏɚ ɞɑɖɚɞ 

əɌ ɢɑɗɔɚɞ ɘɑɝɑɢ. 

π ȹɌ ɛɜɔɘɑɜ, ɔɝɛɑɣɑɞɑ ɔ ɓɌɘɜɓəɑɞɑ ɛɔɗɑɤɖɔ ɏɜɌɐɔ ɔɗɔ ɔɝɛɜɒɑɞɑ ɔ ɓɌɘɜɓəɑɞɑ ɘɑɝɚ ɚɐ 

ɞɌɖɚ. 

 

ȽɚɎɑɞɔ ɓɌ ɤɞɑɐɗɔɎɚɝɞ 

ȮəɔɘɌɎɌɳɞɑ əɌ ɝɞɌɜɔɞɑ ɝɚɝɞɚɳɖɔ ɔ ɚɝɞɌɞɚɢɔɞɑ ɤɞɚ ɞɜɑɍɌ ɐɌ ɏɔ ɔɝɖɚɜɔɝɞɔɞɑ. ȩɑ ɞɜɚɤɔɞɑ 

ɛɚɘɌɗɖɟ ɔ ɘɚɒɑɍɔ ɷɑ əɌɳɐɑɞɑ əɚɎɚ ɚɘɔɗɑəɚ ɳɌɐɑɵɑ. 

π ȹɌɳɛɜɎɚ ɖɟɛɟɎɌɳɞɑ Ɏɚ ɎɌɤɔɚɞ ɠɜɔɒɔɐɑɜ! ȯɚɞɎɑɞɑ ɔɗɔ ɳɌɐɑɞɑ ɏɚ ɚəɌ ɤɞɚ Ɏɑɷɑ ɏɚ ɔɘɌɞɑ ɐɚɘɌ ɛɜɑɐ 

ɐɌ ɖɟɛɔɞɑ ɛɚɎɑɷɑ. 

π ȰɌɗɔ ɔɘɌɞɑ ɛɜɚɔɓɎɚɐɔ ɤɞɚ ɏɚ ɛɚɘɔəɌɗɑ ɝɎɚɳɚɞ ɎɜɎ? ȸɚɒɑɍɔ ɝɑɛɌɖ ɑ Ɏɚ ɜɑɐ ɓɌ ɏɚɞɎɑɵɑ. 

ȼɌɓɘɔɝɗɑɞɑ ɓɌ ɝɟɛɔ, ɞɑɛɝɔɳɌ, ɛɚɘɠɜɔɞ, ɝɚɝɚɎɔ, ɛɑɣɔɎɌ, ɛɌɗɌɣɔəɖɔ ɔɗɔ ɝɘɟɞɔ. 

π Ȱɚɖɚɗɖɟ ɑ ɍɑɓɍɑɐəɚ ɔ ɓɐɜɌɎɚ, ɖɚɜɔɝɞɑɞɑ ɏɔ ɳɌɐɗɔɎɔɞɑ ɐɑɗɚɎɔ ɚɐ ɡɜɌəɌɞɌ ɤɞɚ ɎɚɚɍɔɣɌɑəɚ əɑ ɏɔ 

ɳɌɐɑɞɑ. ȹɌ ɛɜɔɘɑɜ, ɓɌɝɞɌɜɑəɔɚɞ ɗɑɍ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɓɌ ɛɜɌɎɑɵɑ ɖɜɟɞɚəɔ, ɎɜɎɚɎɔɞɑ ɚɐ 

ɢɎɑɖɗɚ ɘɚɒɑ ɐɌ ɝɑ ɛɜɒɌɞ ɓɌ Ɏɖɟɝəɚ ɏɌɜəɔɜɣɑ, Ɍ ɚɝɞɌɞɚɢɔɞɑ ɚɐ ɓɑɗɑəɣɟɖ ɘɚɒɑ ɐɌ ɝɑ əɌɛɜɌɎɌɞ 

ɓɌɗɔɡɌ. 

π ȹɌɟɣɑɞɑ ɳɌ ɜɌɓɗɔɖɌɞɌ ɛɚɘɑɮɟ ăɛɜɚɐɌɒɍɌò, ăɐɚ ɟɛɚɞɜɑɍɌò, ăəɌɳɐɚɍɜɚò ɔ ɐɌɞɟɘɔ əɌ ɔɝɞɑɖɟɎɌɵɑ. 

π ȰɌɗɔ ɎɑɜɚɳɌɞəɚ ɷɑ ɔɘɌɞɑ ɚɝɞɌɞɚɢɔ ɚɐ əɑɖɚɳ ɚɐ ɎɌɤɔɞɑ ɚɍɜɚɢɔ? ȻɗɌəɔɜɌɳɞɑ ɳɌ əɚɷɞɌ ăɳɌɐɑɞɑ ɏɔ 

ɚɝɞɌɞɚɢɔɞɑò ɝɑɖɚɳɌ əɑɐɑɗɌ. 

π ȾɑɛɝɔɳɌ, ɛɚɘɠɜɔɞ, ɠɜɔɞɌɞɔ, ɝɟɛɔ ɔ ɝɘɟɞɔ ɝɑ ɚɐɗɔɣəɔ əɌɣɔəɔ ɐɌ ɏɔ ɖɚɜɔɝɞɔɞɑ ɔ ɚɝɞɌɞɚɢɔɞɑ. 

ȻɜɑɍɌɜɌɳɞɑ Ɏɑɍ-ɗɚɖɌɢɔɔ ɖɚɔ ɐɌɎɌɌɞ ɛɜɑɐɗɚɓɔ ɓɌ ɖɚɜɔɝɞɑɵɑ əɌ ɛɜɑɚɝɞɌəɌɞɔɞɑ ɝɚɝɞɚɳɖɔ. 

π Ȯɚ ɜɑɝɞɚɜɌəɔɞɑ, əɌɜɌɣɌɳɞɑ ɝɌɘɚ ɚəɌ ɤɞɚ ɘɚɒɑɞɑ ɐɌ ɏɚ ɓɌɎɜɤɔɞɑ ɝɚ ɞɚɌ ɤɞɚ ɷɑ ɛɜɌɤɌɞɑ ɓɌ 

ɏɚɗɑɘɔəɌɞɌ əɌ ɛɚɜɢɔɔɞɑ ɔ ɎəɔɘɌɎɌɳɞɑ əɌ ɛɜɔɐɜɟɒəɔɞɑ ɳɌɐɑɵɌ ɤɞɚ ɝɑ Ɏɖɗɟɣɑəɔ ɝɚ ɛɜɔɗɔɎɚɞ. 

Ⱥɐəɑɝɑɞɑ ɏɔ ɐɚɘɌ ɚɝɞɌɞɚɢɔɞɑ ɔ ɣɟɎɌɳɞɑ ɏɔ ɓɌ ɔɗɔ ɓɌ ɐɌ ɏɚ ɛɚɐɏɚɞɎɔɞɑ ɎɌɤɔɚɞ ɝɗɑɐɑə ɚɍɜɚɖ. 

π ȹɌ ɤɎɑɐɝɖɌɞɌ ɘɌɝɌ ɤɞɚ ɘɚɒɑɞɑ ɐɌ ɳɌɐɑɞɑ, ɓɑɘɌɳɞɑ ɝɌɘɚ ɚəɌ ɤɞɚ ɘɚɒɑɞɑ ɐɌ ɏɚ ɳɌɐɑɞɑ. [9]  

 

 

5.2. ȹɌɘɌɗɟɎɌɵɑ əɌ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ 

 

Ƚɔɞɑ ɓəɌɑɘɑ ɐɑɖɌ ɛɗɌɝɞɔɖɌɞɌ ɑ ɛɜɚɍɗɑɘ. ȴ ɛɚɖɜɌɳ ɞɚɌ ɤɞɚ ɔɘɌ ɘəɚɏɟ ɛɚɓɔɞɔɎəɔ ɖɎɌɗɔɞɑɞɔ - 

ɑɎɞɔə, ɗɑɝɑə ɓɌ ɛɜɌɎɑɵɑ, ɠɗɑɖɝɔɍɔɗɑə ɔ ɐɚɝɞɌɛɑə - ɝɞɌəɟɎɌ ɝɑ ɛɚɳɌɝəɚ ɐɑɖɌ ɛɗɌɝɞɔɣəɔɚɞ 

ɚɞɛɌɐ ɑ əɌɐɎɚɜ ɚɐ ɖɚəɞɜɚɗɌ ɔ ɛɜɑɐɔɓɎɔɖɟɎɌ ɚɏɜɚɘəɌ ɤɞɑɞɌ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. ȹɌ 

ɛɜɔɘɑɜ, 12 ɘɔɗɔɚəɔ ɞɚəɔ ɛɗɌɝɞɔɖɌ ɝɑ ɔɝɞɟɜɌɌɞ Ɏɚ ɚɖɑɌəɚɞ ɝɑɖɚɳɌ ɏɚɐɔəɌ, Ɍ əɌɟɣəɔɢɔɞɑ 

əɑɚɐɌɘəɌ ɚɞɖɜɔɳɌ ɘɔɖɜɚɛɗɌɝɞɔɖɌ ɎɏɜɌɐɑəɌ ɐɗɌɍɚɖɚ Ɏɚ ɘɜɌɓɚɞ əɌ Ȭɜɖɞɔɖɚɞ. ȹɚ, ɖɚɑ ɑ 

ɜɑɤɑəɔɑɞɚ? 
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ȶɌɖɚ ɘɚɒɑɘɑ ɐɌ ɏɚ əɌɘɌɗɔɘɑ əɌɤɔɚɞ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ? 

ȽɑɏɌ əɌ əɌɳɎɌɒəɔɚɞ ɐɑɗ - ɖɌɖɚ ɘɚɒɑɘɑ ɐɌ əɌɛɜɌɎɔɘɑ ɜɌɓɗɔɖɌ? ȳɌ ɝɜɑɷɌ, ɛɚɝɞɚɳɌɞ əɑɖɚɗɖɟ ɛɜɚɘɑəɔ 

ɤɞɚ ɘɚɒɑɞɑ ɐɌ ɏɔ ɝɛɜɚɎɑɐɑɞɑ ɖɌɖɚ ɛɚɑɐɔəɑɢ ɖɚɔ ɘɚɒɌɞ ɐɌ ɔɘɌɌɞ ɛɚɓɔɞɔɎəɚ ɎɗɔɳɌəɔɑ. ȽɑɛɌɖ, Ɏɜɑɐɔ ɐɌ 

ɝɑ ɝɛɚɘɑəɑ ɐɑɖɌ ɛɚɑɐɔəɑɣəɔɞɑ Ɍɖɢɔɔ ɝɌɘɔ ɛɚ ɝɑɍɑ əɑ ɝɑ ɐɚɎɚɗəɔ. 

ȳɌɖɚəɚɐɌɎɝɞɎɚɞɚ ɔ ɛɚɗɔɞɔɖɌɞɌ ɝɑ ɖɗɟɣəɔ ɓɌ ɝɛɜɌɎɟɎɌɵɑ ɝɚ ɏɗɚɍɌɗəɚɞɚ ɓɌɏɌɐɟɎɌɵɑ ɝɚ ɛɗɌɝɞɔɖɌ. ȺɎɌ 

ɘɚɒɑ ɐɌ ɍɔɐɑ ɝ¯, ɚɐ ɓɌɖɚəɔ ɓɌ ɮɟɍɜɑ ɐɚ ɞɜɌəɝɛɚɜɞ əɌ ɚɞɛɌɐ ɔ ɓɌɖɚəɚɐɌɎɝɞɎɚ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ. 

ȴɓɍɑɏəɟɎɌɳɞɑ ɛɗɌɝɞɔɖɌ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ 

ȻɗɌɝɞɔɣəɔɞɑ Ɍɜɞɔɖɗɔ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɝɑ ɑɐɑə ɚɐ əɌɳɏɚɗɑɘɔɞɑ ɛɜɑɖɜɤɟɎɌɣɔ ɖɚɏɌ ɝɞɌəɟɎɌ ɓɍɚɜ 

ɓɌ ɓɌɏɌɐɟɎɌɵɑɞɚ ɝɚ ɛɗɌɝɞɔɖɌ. ȸɚɒɑɍɔ ɷɑ Ɏɔ ɍɔɐɑ ɛɚɞɑɤɖɚ ɚɞɖɚɗɖɟ ɤɞɚ ɘɔɝɗɔɞɑ ɐɌ ɝɑ ɐɜɒɔɞɑ əɌɝɞɜɌəɌ 

ɚɐ əɔɎ, əɚ ɐɌ ɓɌɍɑɗɑɒɔɞɑ ɖɚɗɖɟ ɝɑ ɜɌɝɛɜɚɝɞɜɌəɑɞɔ Ɏɚ ɝɑɖɚɳɐəɑɎəɔɚɞ ɒɔɎɚɞ ɑ ɐɚɍɌɜ ɛɜɎ ɣɑɖɚɜ. 

ȹɑɖɚɔ ɎɚɚɍɔɣɌɑəɔ ɛɜɔɘɑɜɔ ɖɚɔ ɝɚɐɜɒɌɞ ɛɗɌɝɞɔɖɌ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɎɖɗɟɣɟɎɌɌɞ ɓɑɗɑəɣɟɖ 

ɝɛɌɖɟɎɌə Ɏɚ ɝɟɛɑɜɘɌɜɖɑɞɔ, ɎɗɌɒəɔ ɘɌɜɌɘɣɔɵɌ, ɛɌɘɟɣəɔ ɛɟɛɖɔ, ɛɗɌɝɞɔɣəɔ ɛɜɔɍɚɜ ɓɌ ɳɌɐɑɵɑ, ɣɌɤɔ ɓɌ 

ɖɌɠɑ, ɝɗɌɘɖɔ, ɝɌəɔɞɌɜəɔ ɛɜɚɔɓɎɚɐɔ ɔ ɢɔɏɌɜɔ. ȳɌ ɝɜɑɷɌ, ɔɘɌ ɘəɚɏɟ ɌɗɞɑɜəɌɞɔɎɔ Ɍɖɚ ɏɔ ɍɌɜɌɞɑ. 

 

Source: https://www.treehugger.com/easy -ways -reduce -your -plastic -waste -today -4858814 
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ȶɚɜɔɝɞɑɞɑ ɌɗɞɑɜəɌɞɔɎəɚ ɛɌɖɟɎɌɵɑ 

Ȭɖɚ ɔɘɌɞɑ ɘɌɗ ɍɔɓəɔɝ, ɞɚɌ əɌɎɔɝɞɔəɌ ɘɚɒɑ ɐɌ əɌɛɜɌɎɔ ɜɌɓɗɔɖɌ Ɍɖɚ ɍɌɜɌɞɑ ɌɗɞɑɜəɌɞɔɎəɔ 

ɚɛɢɔɔ ɓɌ ɛɌɖɟɎɌɵɑ. ȭɑɓ ɜɌɓɗɔɖɌ ɐɌɗɔ ɔɘɌɞɑ ɖɌɠɟɗɑ ɔɗɔ ɔɘɌɞɑ ɘɌɗ ɍɔɓəɔɝ əɌ Etsy, ɘɚɒɑɞɑ 

ɐɌ ɛɜɚɍɌɞɑ ɛɚɚɐɜɒɗɔɎɔ ɚɛɢɔɔ ɓɌ ɛɌɖɟɎɌɵɑ, ɎɖɗɟɣɟɎɌɳɷɔ ɡɌɜɞɔɳɌ ɔ ɖɌɜɞɚə. 

ȻɚəɑɖɚɏɌɤ əɔ ɞɜɑɍɌ ɌɘɍɌɗɌɒɌ ɖɚɳɌ ɍɌɜɑɘ ɔɘɔɞɔɜɌ ɛɗɌɝɞɔɖɌ ɓɌ ɐɌ ɏɔ ɓɌɤɞɔɞɔɘɑ 

ɛɜɚɔɓɎɚɐɔɞɑ, ɚɝɚɍɑəɚ ɖɚɏɌ ɝɞɌəɟɎɌ ɓɍɚɜ ɓɌ ɡɜɌəɌ. ȭɔɚɛɗɌɝɞɔɖɌɞɌ ɑ ɛɗɌɝɞɔɖɌ əɌɛɜɌɎɑəɌ ɚɐ 

ɚɍəɚɎɗɔɎɔ, ɍɔɚ-ɍɌɓɔɜɌəɔ ɘɌɞɑɜɔɳɌɗɔ ɖɌɖɚ ɢɑɗɟɗɚɓɌ, ɔ ɞɔɑ ɔɘɌɌɞ ɛɚɞɑəɢɔɳɌɗ ɐɌ ɝɑ ɜɌɓɏɜɌɐɌɞ 

ɛɚɍɜɓɚ ɚɐ əɚɜɘɌɗəɌɞɌ ɛɗɌɝɞɔɖɌ.. 

ȹɌɛɜɌɎɑɞɑ ɜɑɎɔɓɔɳɌ ɓɌ ɚɞɛɌɐɚɢɔ 

ȼɑɎɔɓɔɳɌɞɌ əɌ ɮɟɍɜɑɞɚ ɑ Ɏɚ ɚɝəɚɎɌ ɖɌɐɑ ɤɞɚ ɷɑ ɏɚ ɛɚɏɗɑɐəɑɞɑ ɎɌɤɑɞɚ ɮɟɍɜɑ ɔ ɷɑ ɝɗɑɐɔɞɑ ɤɞɚ 

ɣɑɝɞɚ ɠɜɗɌɞɑ. ɃɑɝɞɚɛɌɞɔ, ɏɔ ɠɜɗɌɘɑ ɜɌɍɚɞɔɞɑ ɍɑɓ Ɏɞɚɜɚ ɜɌɓɘɔɝɗɟɎɌɵɑ, ɞɌɖɌ ɤɞɚ ɚɎɌ ɑ 

ɚɐɗɔɣɑə əɌɣɔə ɐɌ ɜɌɓɍɑɜɑɘɑ ɖɚɗɖɟ ɞɚɣəɚ ɚɞɛɌɐ ɝɚɓɐɌɎɌɘɑ. ȼɑɎɔɓɔɳɌɞɌ ɓɌ ɮɟɍɜɑ, ɔɝɞɚ ɞɌɖɌ, 

əɔ ɚɎɚɓɘɚɒɟɎɌ ɐɌ əɌɳɐɑɘɑ ɓɌɘɑəɌ ɓɌ əɌɤɔɞɑ əɌɳɜɑɐɚɎəɚ ɠɜɗɑəɔ ɛɜɑɐɘɑɞɔ. 

ȹɌ ɛɜɔɘɑɜ, Ɍɖɚ əɌɳɐɑɞɑ ɘəɚɏɟ ɤɚɗɳɔ ɓɌ ɖɌɠɑ Ɏɚ ɮɟɍɜɑɞɚ, ɓəɌɑɞɑ ɐɑɖɌ ɑ Ɏɜɑɘɑ ɐɌ ɖɟɛɔɞɑ ɣɌɤɌ 

ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ. ȬɗɞɑɜəɌɞɔɎəɚ, Ɍɖɚ ɔɘɌɞɑ ɘəɚɏɟ ɚɝɞɜɔ ɛɌɖɑɞɔ, ɜɌɓɘɔɝɗɑɞɑ 

ɝɗɑɐəɔɚɞ ɛɌɞ ɐɌ ɖɟɛɔɞɑ ɛɚɏɚɗɑɘɚ ɛɌɖɟɎɌɵɑ ɔ ɐɌ əɌɳɐɑɞɑ ɛɌɖɟɎɌɵɑ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ 

ɜɑɢɔɖɗɔɜɌ. 

ȹɌɳɐɑɞɑ ɚɛɢɔɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ  

ȯɚ ɐɚɛɜɑɎɘɑ ɚɎɌ Ɏɚ əɌɤɔɞɑ ɛɜɑɞɡɚɐəɔ ɞɚɣɖɔ ɓɌ ɛɗɌɝɞɔɖɌ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, əɚ 

əɌɚɮɌɵɑɞɚ ɌɗɞɑɜəɌɞɔɎɔ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɑ əɌɳɐɚɍɜɔɚɞ əɌɣɔə ɐɌ ɝɑ ɚɝɔɏɟɜɌɞɑ ɐɑɖɌ 

ɷɑ ɛɜɑɝɞɌəɑɞɑ ɐɌ ɖɚɜɔɝɞɔɞɑ ɞɚɗɖɟ ɘəɚɏɟ ɛɗɌɝɞɔɣəɔ ɛɜɑɐɘɑɞɔ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ. [10]  

 

5.3. ȹɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɚɐ ɡɌɜɞɔɳɌ 

 

ȺɞɛɌɐɚɞ ɚɐ ɡɌɜɞɔɳɌ ɑ ɏɗɌɎɑə ɛɜɔɐɚəɑɝ Ɏɚ Ɏɖɟɛəɔɚɞ ɚɞɛɌɐ əɌ ɐɑɛɚəɔɔɞɑ, ɝɚ ɛɜɔɍɗɔɒəɚ 26% ɚɐ 

əɑɏɚ. Ƚɑɖɚɳ ɐɑə ɝɑ ɝɑɣɌɞ əɌɐ ɐɎɌ ɘɔɗɔɚəɔ ɐɜɎɳɌ ɓɌ ɏɗɚɍɌɗəɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɡɌɜɞɔɳɌ. ȺɎɌ 

ɓəɌɣɔ ɐɑɖɌ ɣɑɞɔɜɔ ɘɔɗɔɳɌɜɐɔ ɐɜɎɳɌ ɝɑ ɝɑɣɌɞ ɝɑɖɚɳɌ ɏɚɐɔəɌ ɝɌɘɚ ɓɌ ɐɌ əɔ ɝɗɟɒɌɞ əɌ 

ɛɚɞɜɑɍɔɞɑ ɓɌ ɡɌɜɞɔɳɌ! ȰɌɗɔ ɓəɌɑɎɞɑ ɐɑɖɌ ɝɚ ɝɛɜɑɣɟɎɌɵɑ əɌ ɝɚɓɐɌɎɌɵɑ əɌ ɝɌɘɚ ɑɐɑə ɞɚə 

ɞɔɛɔɣəɌ ɖɌəɢɑɗɌɜɔɝɖɌ ɡɌɜɞɔɳɌ ɘɚɒɑ ɐɌ ɝɑ ɝɛɌɝɌɞ ɛɜɔɍɗɔɒəɚ 24 ɓɜɑɗɔ ɐɜɎɳɌ? ȿɛɚɞɜɑɍɌɞɌ 

əɌ ɡɌɜɞɔɳɌ ɑ ɑɐɑə ɚɐ ɏɗɌɎəɔɞɑ ɠɌɖɞɚɜɔ ɖɚɔ ɛɜɔɐɚəɑɝɟɎɌɌɞ ɓɌ ɖɗɔɘɌɞɝɖɔɞɑ ɛɜɚɘɑəɔ ɔ 

ɐɑɏɜɌɐɌɢɔɳɌɞɌ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɐɑəɑɝ; ɔ ɖɌɖɚ ɤɞɚ ɡɌɜɞɔɳɌɞɌ ɝɞɌəɟɎɌ ɛɚɑɎɞɔəɌ ɔ 

ɛɚɑɎɞɔəɌ ɝɞɚɖɌ, əɑɳɓɔəɌɞɌ ɍɜɓɌ ɟɛɚɞɜɑɍɌ ɝɌɘɚ ɝɑ ɓɏɚɗɑɘɟɎɌ. 

ȳəɌɣɔ, ɔɘɌɳɷɔ ɏɚ ɞɚɌ əɌ ɟɘ, ɑɎɑ əɑɖɚɗɖɟ əɌɣɔəɔ əɌ ɖɚɔ ɘɚɒɑɞɑ ɐɌ ɳɌ əɌɘɌɗɔɞɑ 

ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ əɌ ɡɌɜɞɔɳɌ Ɏɚ ɝɔɞɑ ɚɍɗɌɝɞɔ ɚɐ ɎɌɤɔɚɞ ɒɔɎɚɞ: ɐɚɘɌ, əɌ ɟɣɔɗɔɤɞɑ, Ɏɚ 

ɖɌəɢɑɗɌɜɔɳɌ ɔ Ɏɚ ɐɎɔɒɑɵɑ. 
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ȹɌɘɌɗɟɎɌɵɑ əɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɡɌɜɞɔɳɌ ɐɚɘɌ 

π ȹɑ ɖɚɜɔɝɞɑɞɑ ɡɌɜɞɔɑəɔ ɖɜɛɔ. ȹɌɘɑɝɞɚ ɞɚɌ, ɖɚɜɔɝɞɑɞɑ ɖɜɛɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, 

ɖɚɔ ɝɑ ɛɑɜɌɞ. 

π ɃɟɎɌɳɞɑ ɎɌɒəɔ ɐɚɖɟɘɑəɞɔ ɚəɗɌɳə Ɏɚ ȺɍɗɌɖɚɞ. 

π ȼɑɢɔɖɗɔɜɌɳɞɑ ɖɌɖɚ ɤɞɚ ɘɔɝɗɔɞɑ. 

π ȳɌɣɟɎɌɳɞɑ ɛɌɜɣɔɵɌ ɖɌɠɑəɌ ɡɌɜɞɔɳɌ ɓɌ ɎɌɤɔɚɞ ɖɚɘɛɚɝɞ. 

π Ⱥɐɍɔɳɞɑ əɑɝɌɖɌəɌ ɛɚɤɞɌ. 

π ȹɑ ɖɚɜɔɝɞɑɞɑ ɖɌɠɑɘɌɞ ɖɚɳ ɍɌɜɌ ɠɔɗɞɜɔ ɓɌ ɡɌɜɞɔɳɌ. ȹɌɘɑɝɞɚ ɞɚɌ, ɚɍɔɐɑɞɑ ɝɑ ɝɚ 

ɠɜɌəɢɟɝɖɔ ɛɑɣɌɞ 

 

ȹɌɘɌɗɑɞɑ ɳɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɡɌɜɞɔɳɌ əɌ ɟɣɔɗɔɤɞɑ 

π ȶɚɜɔɝɞɑɞɑ ɖɟɞɔɳɌ ɓɌ ɜɟɣɑɖ ɔɗɔ ɞɚɜɍɌ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, əɌɘɑɝɞɚ 

ɞɜɌɐɔɢɔɚəɌɗəɌɞɌ ɖɌɠɑəɌ ɡɌɜɞɔɑəɌ ɎɜɑɷɌ. 

π ȽɛɌɖɟɎɌɳɞɑ ɏɔ ɝɑəɐɎɔɣɔɞɑ Ɏɚ ɖɚəɞɑɳəɑɜɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, Ɍ əɑ Ɏɚ ɡɌɜɞɔɳɌ ɔɗɔ 

ɛɗɌɝɞɔɖɌ. 

π ȺɡɜɌɍɜɑɞɑ ɏɔ ɐɑɢɌɞɌ ɐɌ ɓɑɘɌɞ ɝɌɘɚ ɚəɌ ɤɞɚ ɔɘ ɑ ɛɚɞɜɑɍəɚ ɓɌ ɐɌ ɝɑ ɝɛɜɑɣɔ ɠɜɗɌɵɑ. 

π ȳɌɣɟɎɌɳɞɑ ɚɝɞɌɞɚɢɔ ɚɐ ɡɌɜɞɔɳɌ ɓɌ ɓɌəɌɑɞɣɔɝɖɔ ɛɜɚɑɖɞɔ ɐɚɘɌ. 

π ȽɚɓɐɌɐɑɞɑ ɢɑəɞɌɜ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɡɌɜɞɔɳɌ ɖɌɐɑ ɤɞɚ ɐɑɢɌɞɌ ɷɑ ɘɚɒɌɞ ɐɌ 

ɝɞɌɎɌɞ ɡɌɜɞɔɳɌ ɤɞɚ ɑ ɖɚɜɔɝɞɑəɌ ɝɌɘɚ əɌ ɑɐəɌɞɌ ɝɞɜɌəɌ. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɓɌ 

ɛɜɑɝɘɑɞɖɔ ɔɗɔ əɌɢɜɞɔ! 

π ȰɚɓɎɚɗɑɞɑ ɔ ɛɚɞɞɔɖəɑɞɑ ɏɔ ɐɑɢɌɞɌ ɐɌ ɛɚɐəɑɝɟɎɌɌɞ ɓɌɐɌɣɔ ɛɜɑɖɟ ɑ-ɛɚɤɞɌ. 

π ȶɚɜɔɝɞɑɞɑ ɛɜɚɑɖɞɚɜ ɔɗɔ ɞɌɍɗɌ ɓɌ ɐɌ ɳɌ əɌɘɌɗɔɞɑ ɖɚɗɔɣɔəɌɞɌ əɌ ɠɚɞɚɖɚɛɔɜɌəɔ 

ɔəɠɚɜɘɌɢɔɔ ɤɞɚ ɝɑ ɝɛɚɐɑɗɟɎɌɌɞ əɌ ɣɌɝɚɞ. 

π ȶɟɛɑɞɑ ɔɓɐɜɒɗɔɎɔ ɘɌɞɑɜɔɳɌɗɔ Ɏɚ ɟɣɔɗəɔɢɌɞɌ ɤɞɚ ɎɖɗɟɣɟɎɌɌɞ ɜɑɢɔɖɗɔɜɌəɌ ɝɚɐɜɒɔəɌ 

ɔɗɔ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ ɛɚɐɚɢəɌ. 

Source: https://www.forafinancial.com/blog/small -business/reduce -paper -waste -at -business/  
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ȹɌɘɌɗɑɞɑ ɳɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɡɌɜɞɔɳɌ Ɏɚ ɖɌəɢɑɗɌɜɔɳɌɞɌ 

π Ⱥɐɑɞɑ əɌ ɐɔɏɔɞɌɗəɚ. ȶɚɜɔɝɞɑɞɑ ɑ-ɛɚɤɞɌ ɓɌ ɜɌɓɘɑəɌ əɌ ɐɚɖɟɘɑəɞɔ ɔ ɍɑɗɑɤɖɔ əɌɘɑɝɞɚ 

ɐɌ ɛɑɣɌɞɔɞɑ ɔɗɔ ɛɜɌɷɌɞɑ ɠɌɖɝ. 

π ȻɜɔɗɌɏɚɐɑɞɑ ɏɚ ɠɚɜɘɌɞɔɜɌɵɑɞɚ əɌ ɐɚɖɟɘɑəɞɚɞ ɓɌ ɐɌ ɝɚɍɑɜɑ ɛɚɎɑɷɑ ɞɑɖɝɞ əɌ ɑɐɑə 

ɗɔɝɞ. 

π ȶɚɏɌ ɝɛɚɐɑɗɟɎɌɞɑ ɔɓɎɑɤɞɌɔ, ɔɝɛɑɣɌɞɑɞɑ ɐɎɑ ɝɞɜɌəɔɢɔ əɌ ɝɞɌəɐɌɜɐɑə ɗɔɝɞ ɔ ɛɑɣɌɞɑɞɑ 

əɌ ɐɎɑɞɑ ɝɞɜɌəɔ ɚɐ ɡɌɜɞɔɳɌɞɌ. 

π ȹɑ ɏɜɔɒɑɞɑ ɝɑ ɓɌ ɝɖɗɌɐɔɜɌɵɑ əɌ ɡɌɜɐ ɖɚɛɔɜɌəɔ ɐɌɞɚɞɑɖɔ. ȹɌɘɑɝɞɚ ɞɚɌ, ɖɚɜɔɝɞɑɞɑ 

ɑɗɑɖɞɜɚəɝɖɚ ɝɖɗɌɐɔɜɌɵɑ əɌ ɛɚɐɌɞɚɢɔ! 

π ȱɗɔɘɔəɔɜɌɳɞɑ ɏɔ ɐɟɛɗɔɖɌɢɔɔɞɑ əɌ ɡɌɜɞɔɑəɔɞɑ ɘɑɳɗɔəɏ ɗɔɝɞɔ ɔɗɔ ɚɞɠɜɗɑɞɑ ɝɑ ɚɐ 

əɑɝɌɖɌəɌ ɛɚɤɞɌ ɝɛɔɝɚɢɔ ɓɌɑɐəɚ. 

π ȶɚɜɔɝɞɑɞɑ ɜɑɢɔɖɗɔɜɌəɔ ɛɜɚɔɓɎɚɐɔ ɚɐ ɡɌɜɞɔɳɌ ɍɑɓ ɡɗɚɜ. ȴ ɛɜɚɍɌɳɞɑ ɝɚɳɌ ɔɗɔ ɐɜɟɏɔ 

ɘɌɝɞɔɗɌ ɍɌɓɔɜɌəɔ əɌ Ɍɏɜɚ ɓɌ ɛɑɣɌɞɑɵɑ. 

π ȼɟɞɌ ɛɚɜɌɖɔ ɔ ɛɟɍɗɔɖɌɢɔɔ. ȹɌɘɑɝɞɚ ɐɌ ɐɔɝɞɜɔɍɟɔɜɌɞɑ ɛɚɑɐɔəɑɣəɔ ɛɑɣɌɞɑəɔ ɛɚɜɌɖɔ 

ɓɌ ɢɑɗɔɚɞ ɛɑɜɝɚəɌɗ, əɌɛɜɌɎɑɞɑ ɑɐəɌ ɖɚɛɔɳɌ ɔ ɛɜɔɖɌɣɑɞɑ ɗɔɝɞ ɓɌ əɌɝɚɣɟɎɌɵɑ. 

π ȼɑɢɔɖɗɔɜɌɳɞɑ ɳɌ ɢɑɗɌɞɌ ɔɝɖɚɜɔɝɞɑəɌ ɡɌɜɞɔɳɌ ɔ ɛɜɚɔɓɎɚɐɔ ɚɐ ɡɌɜɞɔɳɌ, Ɏɖɗɟɣɔɞɑɗəɚ ɔ 

ɖɌɜɞɚəɝɖɌ ɌɘɍɌɗɌɒɌ ɔ ɍɚɖɝ.. 

 

ȹɌɘɌɗɑɞɑ ɳɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɡɌɜɞɔɳɌ Ɏɚ ɐɎɔɒɑɵɑ 

π ȶɌɒɑɞɑ əɑ əɌ ɡɌɜɞɔɑəɔɞɑ ɝɌɗɠɑɞɖɔ Ɏɚ ɜɑɝɞɚɜɌəɔɞɑ ɔ ɖɌɠɟɗɔɵɌɞɌ. 

π ȹɑ ɓɑɘɌɳɞɑ Ɏɑɝəɔɖ, ɞɟɖɟ ɛɜɑɗɔɝɞɟɎɌɳɞɑ ɚəɗɌɳə. 

π Ȱɚəɑɝɑɞɑ ɝɎɚɳɌ ɝɚɛɝɞɎɑəɌ ɛɌɞəɔɣɖɌ ɖɜɔɏɗɌ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ Ɏɚ ɖɌɠɟɗɔɵɌɞɌ. 

π ȶɚɜɔɝɞɑɞɑ ɐɔɏɔɞɌɗəɌ ɌɛɗɔɖɌɢɔɳɌ əɌɘɑɝɞɚ ɛɗɌəɑɜ ɓɌ ɡɌɜɞɔɳɌ ɓɌ ɢɑɗɔ əɌ ɜɌɝɛɚɜɑɐ. 

π ɃɔɞɌɳɞɑ ɚɐ Kindle. [11]  

 

6 ȶȼȿȲȹȴ ȱȶȺȹȺȸȽȶȴ ȰȱȷȺȮȹȴ ȸȺȰȱȷȴ ȳȬ ȹȬȸȬȷȿȮȬȧȱ ȹȬ ȺȭȱȳȭȱȰȿȮȬȧȱȾȺ 

ȸȺȲȹȺȽȾȴ 

 

ȳɌ ɐɌ ɛɜɔɐɚəɑɝɌɞ ɓɌ ɖɜɟɒəɌɞɌ ɑɖɚəɚɘɔɳɌ, ɖɚɘɛɌəɔɔɞɑ ɘɚɒɑ ɐɌ ɜɌɓɘɔɝɗɌɞ ɓɌ ɔəɞɑɏɜɔɜɌɵɑ 

əɌ ɝɗɑɐəɔɞɑ ɖɜɟɒəɔ ɢɑɗɔ Ɏɚ əɔɎəɔɞɑ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ: 

- əɌɘɌɗɟɎɌɵɑ əɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɛɜɔɐɜɟɒəɔɞɑ ɜɑɝɟɜɝɔ ð ɎɚɐɌ, ɑəɑɜɏɔɳɌ ɔɞə. ð ɔ ɝɚɓɐɌɎɌɵɑ ɚɞɛɌɐ ɛɜɔ 

ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɝɟɜɚɎɔəɔ, ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɛɜɚɢɑɝɚɞ; 

- ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɜɑɢɔɖɗɔɜɌəɔ ɘɌɞɑɜɔɳɌɗɔ ɚɐ ɚɞɛɌɐ ɔ ɔəɞɑɏɜɔɜɌɵɑ əɌ 

ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɘɌɞɑɜɔɳɌɗɔ Ɏɚ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ əɚɎɔ ɘɌɞɑɜɔɳɌɗɔ, ɓɌɞɎɚɜɌɵɑ əɌ ɳɌɘɖɔɞɑ ɓɌ 

ɘɌɞɑɜɔɳɌɗɔ; 

- əɌɘɌɗɟɎɌɵɑ əɌ ɚɍɑɘɚɞ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɘɌɞɑɜɔɳɌɗɔ ɝɚ ɛɜɑɠɜɗɌɵɑ əɌ ɟɝɗɟɏɔ ɛɚɎɜɓɌəɔ ɝɚ 

ɘɌɞɑɜɔɳɌɗɔ ɖɚɔ ɝɑ ɛɚɘɌɗɖɟ ɓɌɎɔɝəɔ ɚɐ ɘɌɖɝɔɘɔɓɔɜɌɵɑɞɚ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ ɔ ɛɜɚɐɌɒɍɌɞɌ ɓɌɝəɚɎɌəɚ 

əɌ ɞɑɒɔəɌ ɔ Ɏɚɗɟɘɑə. 
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ȻɜɎɔɚɞ ɛɌɞ ɓɌ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɖɜɟɒəɚɝɞɌ ɑ ɐɌ ɝɑ əɌɘɌɗɔ ɟɛɚɞɜɑɍɌɞɌ əɌ ɛɜɔɐɜɟɒəɔɞɑ ɜɑɝɟɜɝɔ ð 

ɑəɑɜɏɔɳɌ, ɎɚɐɌ, ɓɑɘɳɌ, ɡɑɘɔɖɌɗɔɔ ɔɞə. ð ɔ ɐɌ ɝɑ əɌɘɌɗɔ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɚɞɛɌɐ. Ȯɚ ɚɎɚɳ ɝɗɟɣɌɳ, 

ɛɚɝɞɚɳəɔɚɞ ɐɑɗɚɎɑə ɘɚɐɑɗ ɐɚɛɚɗəɔɞɑɗəɚ ɝɑ ɚɛɞɔɘɔɓɔɜɌ ɝɚ əɌɘɌɗɟɎɌɵɑ əɌ ɞɜɚɤɚɢɔɞɑ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ 

ɔ əɌɘɌɗɟɎɌɵɑ əɌ ɞɜɚɤɚɢɔɞɑ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ. ȺɎɚɳ ɛɌɞ əɑ ɍɌɜɌ ɠɟəɐɌɘɑəɞɌɗəɌ ɛɜɚɘɑəɌ əɌ 

ɛɚɝɞɚɑɣɖɔɚɞ ɐɑɗɚɎɑə ɘɚɐɑɗ, ɍɔɐɑɳɷɔ ɝɞɜɌɞɑɏɔɔɞɑ ɓɌ ɖɜɑɔɜɌɵɑ, ɛɜɑɐɗɌɏɌɵɑ ɔ ɐɚɗɚɎɟɎɌɵɑ Ɏɜɑɐəɚɝɞ 

ɚɝɞɌəɟɎɌɌɞ ɔɝɞɔ. ȽɑɛɌɖ, ɚɍɔɣəɚ ɍɌɜɌ ɞɑɡəɔɣɖɔ ɔəɚɎɌɢɔɔ ɓɌ ɐɌ ɝɑ ɓɏɚɗɑɘɔ ɑɠɔɖɌɝəɚɝɞɌ əɌ 

ɛɜɚɔɓɎɚɐɝɞɎɑəɔɚɞ ɛɜɚɢɑɝ. Ȼɜɚɘɑəɔɞɑ əɌ ɛɜɚɢɑɝɚɞ ɞɜɑɍɌ ɐɌ ɍɔɐɌɞ ɐɔɓɌɳəɔɜɌəɔ ɔ ɔɘɛɗɑɘɑəɞɔɜɌəɔ ɓɌ, 

əɌ ɛɜɔɘɑɜ, ɐɌ ɝɑ ɜɑɢɔɜɖɟɗɔɜɌ ɛɜɚɢɑɝəɌɞɌ ɎɚɐɌ, ɐɌ ɝɑ ɚɍəɚɎɔ ɛɜɚɢɑɝəɌɞɌ ɞɚɛɗɔəɌ, ɐɌ ɝɑ 

ɜɑɏɑəɑɜɔɜɌɌɞ ɡɑɘɔɖɌɗɔɔɞɑ ɔɗɔ ɐɌ ɝɑ ɚɎɚɓɘɚɒɔ ɐɔɜɑɖɞəɚ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɚɞɛɌɐɚɞ ɚɐ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ 

Ɏɚ ɛɜɚɔɓɎɚɐəɔɚɞ ɛɜɚɢɑɝ. 

Ȯɚ ɘəɚɏɟ ɝɗɟɣɌɔ, ɛɚɑɠɔɖɌɝɑə ɛɜɚɔɓɎɚɐɝɞɎɑə ɛɜɚɢɑɝ ɔɘɌ ɐɚɍɜɌ ɑɖɚəɚɘɝɖɌ ɝɘɔɝɗɌ ɔ ɔɌɖɚ ɘɚɒɑ ɐɌ 

ɝɑ ɛɚɳɌɎɌɞ ɛɜɌɖɞɔɣəɔ ɛɜɑɣɖɔ, ɚɎɌɌ ɝɞɜɌɞɑɏɔɳɌ ɘɚɒɑ ɗɑɝəɚ ɐɌ ɝɑ ɝɛɜɚɎɑɐɑ ɚɐ ɖɚɘɛɌəɔɔɞɑ əɔɓ 

ɝɑɖɞɚɜɔɞɑ.  

Source: Eionet report - Business Models in a Circular Economy published by 

Jeroen Gillabel (VITO), S askia Manshoven (VITO), Francesca Grossi (CSCP)  
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ȽɑɛɌɖ, ɘɑɜɖɔɞɑ əɌ ɛɚɗɔɞɔɖɌɞɌ ɘɚɒɌɞ ɐɌ ɚɍɑɓɍɑɐɌɞ ɐɚɛɚɗəɔɞɑɗəɔ ɝɞɔɘɟɗɌɢɔɔ ɓɌ ɔəɞɑɏɜɔɜɌɵɑ əɌ ɚɎɌɌ 

ɖɜɟɒəɌ ɢɑɗ Ɏɚ ɞɑɖɚɎəɔɞɑ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ. ȻɚɐɐɜɤɖɌɞɌ əɌ ɛɜɚɑɖɞɚɞ ɓɌ ɔɝɞɜɌɒɟɎɌɵɑ ɔ ɜɌɓɎɚɳ əɌ 

ɛɜɚɔɓɎɚɐɝɞɎɑəɔ ɛɜɚɢɑɝɔ ɑɠɔɖɌɝəɔ ɓɌ ɜɑɝɟɜɝɔ ɘɚɒɑ ɐɌ ɛɚɞɞɔɖəɑ ɞɑɡəɔɣɖɔ ɜɌɓɎɚɳ. ȴəɎɑɝɞɔɢɔɝɖɌɞɌ 

ɛɚɐɐɜɤɖɌ ɓɌ ɟɝɎɚɳɟɎɌɵɑ əɌ əɌɳɐɚɍɜɔɞɑ ɐɚɝɞɌɛəɔ ɞɑɡəɚɗɚɏɔɔ ɘɚɒɑ ɐɌ ɏɔ əɌɐɘɔəɑ ɠɔəɌəɝɔɝɖɔɞɑ 

ɍɌɜɔɑɜɔ. ȮɚɎɑɐɟɎɌɵɑɞɚ ɞɌɖɝɔ ɔɗɔ ɓɌɍɜɌəɔ ɓɌ ɐɑɛɚəɔɜɌɵɑ əɌ ɛɜɚɔɓɎɚɐəɔɚɞ ɚɞɛɌɐ ɏɔ ɝɞɔɘɟɗɔɜɌ 

ɖɚɘɛɌəɔɔɞɑ ɐɌ ɝɑ ɝɛɜɌɎɌɞ ɝɚ əɔɎəɔɞɑ ɛɜɚɍɗɑɘɔ ɝɚ ɚɞɛɌɐɚɞ, ɖɌɖɚ ɔ ɐɌ ɛɜɔɐɚəɑɝɌɞ ɓɌ ɛɚɘɌɗɌ ɟɛɚɞɜɑɍɌ 

əɌ ɓɑɘɳɔɤɞɑɞɚ ɔ ɓɌɏɌɐɟɎɌɵɑ əɌ ɛɚɣɎɌɞɌ ɛɚɎɜɓɌəɔ ɝɚ ɔɝɖɚɛɟɎɌɵɑɞɚ əɌ ɝɟɜɚɎɔəɔ. ȰɌəɚɢɔɞɑ ɓɌ 

ɖɚɜɔɝɞɑɵɑ əɌ əɑɎɔəɔ ɜɑɝɟɜɝɔ ɘɚɒɑ ɐɌ ɏɔ ɛɚɞɞɔɖəɌɞ ɜɌɓɎɔɎɌɣɔɞɑ əɌ ɛɜɚɔɓɎɚɐɔ ɐɌ ɝɑ ɛɜɑɠɜɗɌɞ əɌ 

ɟɛɚɞɜɑɍɌ əɌ ɜɑɢɔɖɗɔɜɌəɔ ɘɌɞɑɜɔɳɌɗɔ. Ȱɚɛɚɗəɔɞɑɗəɚ, ɎɌɒɑə ɐɑɗ ɚɐ ɟɝɛɑɤəɚɞɚ ɟɝɎɚɳɟɎɌɵɑ əɌ ɚɎɌɌ 

ɛɌɞɑɖɌ ɑ ɝɚɓɐɌɎɌɵɑ əɌ ɝɎɑɝɞ ɔ ɚɍɑɓɍɑɐɟɎɌɵɑ əɌ ɑɐɟɖɌɢɔɳɌ əɌ ɖɚɘɛɌəɔɔɞɑ ɓɌ ɐɑɗɚɎəɔɞɑ ɔ 

ɚɛɤɞɑɝɞɎɑəɔɞɑ ɛɜɔɐɚɍɔɎɖɔ ɚɐ əɌɘɌɗɟɎɌɵɑɞɚ əɌ ɖɚɜɔɝɞɑɵɑɞɚ ɜɑɝɟɜɝɔ ɔ ɚɞɛɌɐɚɞ. [12]  

 

6.1. ȽɞɟɐɔɳɌ əɌ ɝɗɟɣɌɳ əɌ ɍɔɓəɔɝ ɠɚɖɟɝɔɜɌə əɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ -  PI¤ATEX, 

ȺȰȼȲȷȴȮȬ ȬȷȾȱȼȹȬȾȴȮȬ 

 

ȶɚɘɛɌəɔɳɌ ɝɚ ɝɑɐɔɤɞɑ Ɏɚ ȷɚəɐɚə Ananas Anam Ltd, ɚɝəɚɎɌəɌ Ɏɚ 2013 ɏɚɐɔəɌ, ɜɌɓɎɔ Pi¶atex, ɛɜɔɜɚɐɑə 

ɜɌɝɞɔɞɑɗɑə ɔ ɜɌɓəɚɎɔɐɑə ɘɌɞɑɜɔɳɌɗ ɚɐ ɚɐɜɒɗɔɎ ɔɓɎɚɜ. ȻɔɵɌɞɑɖɝ ɝɗɑɐɔ ɝɔɗəɌ ɝɚɢɔɳɌɗəɌ ɔ ɑɖɚɗɚɤɖɌ 

ɌɏɑəɐɌ ɔ ɘɚɒɑ ɐɌ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌ ɘɌɝɚɎəɚ, ɤɞɚ ɏɚ ɛɜɌɎɔ ɔɝɛɗɌɞɗɔɎ ɞɑɖɝɞɔɗ ɔ ɌɗɞɑɜəɌɞɔɎɌ əɌ ɖɚɒɌɞɌ. 

ȬəɌəɌɝ ȬəɌɘ ɏɚ ɔəɞɑɏɜɔɜɌ ɖɚəɢɑɛɞɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɚɐ əɑɏɚɎɚɞɚ ɚɝəɚɎɌɵɑ, ɐɌɎɌɳɷɔ ɘɟ 

ɑɖɚəɚɘɝɖɌ Ɏɜɑɐəɚɝɞ əɌ ɚɞɛɌɐɚɞ. 13 ɘɔɗɔɚəɔ ɞɚəɔ ɚɞɛɌɐ ɚɐ ɗɔɝɳɌ ɝɑ ɝɚɓɐɌɎɌ ɝɑɖɚɳɌ ɏɚɐɔəɌ əɌ 

ɀɔɗɔɛɔəɔɞɑ ɚɐ ɛɗɌəɞɌɒɔɞɑ ɝɚ ɌəɌəɌɝ ɔ ɚɖɚɗɟ 54 ɘɔɗɔɚəɔ ɞɚəɔ ɤɔɜɟɘ ɝɎɑɞɚɞ. 

Pi¶atex ɑ ɔəɚɎɌɞɔɎɑə ɛɌɞɑəɞɔɜɌə ɑɞɔɣɖɔ ɛɜɚɔɓɎɑɐɑə əɚɎ ɘɌɞɑɜɔɳɌɗ Ɏɚ ɔɝɞ ɖɚɘɑɜɢɔɳɌɗɑə ɚɛɝɑɏ ɖɌɖɚ 

ɖɚɒɌɞɌ ɔ əɑɏɚɎɔɞɑ ɛɗɌɝɞɔɣəɔ ɌɗɞɑɜəɌɞɔɎɔ ɐɚɍɔɑəɔ ɚɐ ɠɚɝɔɗəɔ ɏɚɜɔɎɌ ɖɌɖɚ PU ɔ PVC. ȺɍɑɓɍɑɐɟɎɌɵɑɞɚ 

ɘɌɞɑɜɔɳɌɗ ɝɚ Ɏɔɝɚɖɔ ɛɑɜɠɚɜɘɌəɝɔ ɝɛɚɝɚɍɑə ɑɖɚəɚɘɝɖɔ ɐɌ ɝɑ əɌɞɛɜɑɎɌɜɟɎɌ əɌ ɛɌɓɌɜɚɞ ɘɚɒɑ ɐɌ 

ɛɚɘɚɏəɑ ɐɌ ɝɑ əɌɘɌɗɔ ɟɛɚɞɜɑɍɌɞɌ əɌ əɑɜɌɓɏɜɌɐɗɔɎɌ ɛɗɌɝɞɔɖɌ ɤɞɚ ɑ ɏɚɗɑɘ ɛɜɚɍɗɑɘ ɓɌ ɒɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ Ɏɚ ɐɑəɑɤəɚ Ɏɜɑɘɑ. 

ȯɗɌɎəɌɞɌ ɢɑɗ ɑ ɐɌ ɝɑ əɌɘɌɗɔ ɎɗɔɳɌəɔɑɞɚ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɏɑəɑɜɔɜɌəɚ ɚɐ ɞɑɖɝɞɔɗəɌɞɌ ɔəɐɟɝɞɜɔɳɌ, 

ɛɜɔɣɔəɌ ɓɌ ɑɐɑə ɚɐ əɌɳɏɚɗɑɘɔɞɑ ɑɖɚɗɚɤɖɔ ɛɜɚɍɗɑɘɔ əɌ ɐɑəɑɤəɔɢɌɞɌ, ɝɚ ɟɛɚɞɜɑɍɌ əɌ əɑɜɌɓɏɜɌɐɗɔɎɔ 

ɘɌɞɑɜɔɳɌɗɔ ɔ ɓɌɏɌɐɟɎɌɣɖɔ ɡɑɘɔɖɌɗɔɔ əɔɓ ɝɔəɹɔɜɚɞ əɌ ɝəɌɍɐɟɎɌɵɑ. ȶɚɘɛɌəɔɳɌɞɌ ɔɘɌ ɎɚɝɛɚɝɞɌɎɑəɚ 

ɖɗɟɣəɔ ɐɑɗɚɎəɔ ɛɜɌɖɞɔɖɔ ɓɌ ɛɜɚɞɔɎɞɑɒɌ ɔ ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɚɎɌ: 

Å ȻɜɚɔɓɎɚɐəɌɞɌ ɗɔəɔɳɌ ɑ ɐɔɓɌɳəɔɜɌəɌ ɐɌ ɏɚ əɌɘɌɗɔ ɝɚɓɐɌɐɑəɔɚɞ ɚɞɛɌɐ ɔ ɐɌ ɓɌɤɞɑɐɔ ɝɟɜɚɎɔəɌ ɔ 

ɑəɑɜɏɔɳɌ. 

Å ȳɏɚɗɑɘɟɎɌɵɑ əɌ ɍɔɚɜɌɓɏɜɌɐɗɔɎɚɝɞɌ əɌ ɠɔəɌɗəɔɚɞ ɛɜɚɔɓɎɚɐ ɔ ɎɌɗɚɜɔɓɌɢɔɳɌ əɌ ɐɚɍɔɑəɔɚɞ ɚɞɛɌɐ. 

Ȼɚɣɑɞəɔɚɞ ɛɜɚɍɔɎ ɐɚɳɐɑ ɚɐ ɜɌɓɎɚɳ əɌ ɛɌɜɞəɑɜɝɞɎɌ ɝɚ ɓɌɐɜɟɏɔ ɓɌ ɚɐɏɗɑɐɟɎɌɵɑ ɌəɌəɌɝ, ɗɚɖɌɗəɌ 

ɔəɐɟɝɞɜɔɳɌ ɔ ɛɌɜɞəɑɜɔ ɓɌ ɔɝɞɜɌɒɟɎɌɵɑ. ȺɎɌ ɍɑɤɑ ɚɎɚɓɘɚɒɑəɚ ɍɗɌɏɚɐɌɜɑəɔɑ əɌ ɛɚɘɚɤɞɌ ɚɐ 

ɠɔɗɔɛɔəɝɖɌɞɌ ɎɗɌɐɌ ɖɚɳɌ ɏɔ ɝəɌɍɐɟɎɌɤɑ ɠɌɜɘɑɜɔɞɑ ɝɚ ɛɚɗɟɌɎɞɚɘɌɞɝɖɔ ɘɌɤɔəɔ ɓɌ ɟɖɜɌɝɟɎɌɵɑ ɓɌ 

ɐɌ ɏɔ ɔɓɎɗɑɣɌɞ ɎɗɌɖəɌɞɌ ɚɐ ɗɔɝɞɚɎɔɞɑ ɚɐ ɌəɌəɌɝ, ɓɌ ɐɌ ɘɚɒɌɞ ɛɚɗɑɝəɚ ɐɌ ɏɔ ɎɌɐɌɞ ɔ ɝəɌɍɐɟɎɌɌɞ 

ɎɗɌɖəɌɞɌ. 

ȬəɌəɌɝ ȬəɌɘ ɔɝɞɚ ɞɌɖɌ ɏɚ ɍɌɜɌ əɌɳɐɚɍɜɔɚɞ əɌɣɔə ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐɚɞ ɤɞɚ ɝɑ ɝɚɓɐɌɎɌ 

ɛɜɔ ɑɖɝɞɜɌɖɢɔɳɌ əɌ ɎɗɌɖəɌ, ɍɔɚɘɌɝɌɞɌ. ȺɎɌ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɔ əɑ ɝɌɘɚ ɖɌɖɚ ɖɚɘɛɚɝɞ ɞɟɖɟ ɔ ɖɌɖɚ 

ɔɓɎɚɜ əɌ ɍɔɚɏɌɝ, ɖɚɳ ɛɌɖ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɖɌɖɚ ɔɓɎɚɜ əɌ ɑəɑɜɏɔɳɌ Ɏɚ ɠɌɍɜɔɖɌɞɌ ɓɌ ɛɜɑɜɌɍɚɞɖɌ əɌ 

ɎɗɌɖəɌ. ȺɎɌ ɛɚɎɞɚɜəɚ ɷɑ ɏɚ ɎɌɗɚɜɔɓɔɜɌ ɚɞɛɌɐɚɞ ɔ ɷɑ ɏɚ əɌɘɌɗɔ ɳɌɏɗɑɜɚɐɚɞ. ȴɝɞɜɌɒɟɎɌɣɖɔɚɞ ɞɔɘ Ɏɚ 

ɝɚɜɌɍɚɞɖɌ ɝɚ əɔɎəɔɞɑ ɛɌɜɞəɑɜɔ ɖɚəɞɔəɟɔɜɌəɚ ɍɌɜɌ əɌɣɔəɔ ɓɌ ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɚɐɜɒɗɔɎɚɝɞɌ əɌ 

ɛɜɚɔɓɎɚɐɝɞɎɑəɔɚɞ ɛɜɚɢɑɝ ɔ ɜɌɓɎɔɎɌɵɑ əɚɎɔ ɛɜɚɔɓɎɚɐɔ ɝɚ ɟɤɞɑ ɛɚɘɌɗɚ ɎɗɔɳɌəɔɑ Ɏɜɓ ɒɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ. [13]  
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6.2. ȽɞɟɐɔɳɌ əɌ ɝɗɟɣɌɳ əɌ ɍɔɓəɔɝ ɠɚɖɟɝɔɜɌə əɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ - ȻȺȰȺȭȼȬ ȴȰȹȬ 

ɀȬȭȼȴȶȬ 

 

ȶɚɘɛɌəɔɳɌɞɌ ɝɚ ɝɑɐɔɤɞɑ Ɏɚ ȼɚɞɑɜɐɌɘ ɛɚ ɔɘɑ Better Future Factory ɔɘ ɛɚɘɌɏɌ əɌ ɖɗɔɑəɞɔɞɑ ɐɌ əɌɳɐɌɞ 

əɚɎɔ əɌɣɔəɔ ɓɌ ɞɜɌəɝɠɚɜɘɔɜɌɵɑ əɌ ɞɑɖɚɎɔɞɑ əɌ ɚɞɛɌɐ Ɏɚ Ɏɜɑɐəɔ ɔ ɝɖɌɗɌɍɔɗəɔ ɛɜɚɔɓɎɚɐɔ, ɚɝɚɍɑəɚ 

ɞɑɖɚɎɔ əɌ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ. 

ȻɗɌɝɞɔɖɌɞɌ ɑ ɏɗɌɎəɚ ɐɔɓɌɳəɔɜɌəɌ ɓɌ ɑɐɑə ɒɔɎɚɞɑə ɢɔɖɗɟɝ ɔ əɑ ɝɑ ɓɑɘɌɌɞ ɛɜɑɐɎɔɐ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ 

ɔɗɔ ɜɑɢɔɖɗɔɜɌɵɑɞɚ. Ȯɚ ɔɝɞɚ Ɏɜɑɘɑ, ɛɗɌɝɞɔɖɌɞɌ ɑ ɟɍɌɎ ɘɌɞɑɜɔɳɌɗ, ɖɚɳ ɔɘɌ ɘəɚɏɟ ɝɎɚɳɝɞɎɌ ɤɞɚ əɑ ɘɚɒɌɞ 

ɐɌ ɝɑ ɝɚɎɛɌɐəɌɞ ɝɚ ɐɜɟɏɔɞɑ ɘɌɞɑɜɔɳɌɗɔ. ȳɌɞɚɌ, ɓɌɝɗɟɒɟɎɌ ɘəɚɏɟ ɛɚɏɚɗɑɘɌ Ɏɜɑɐəɚɝɞ ɚɞɖɚɗɖɟ ɝɌɘɚ 

ɒɔɎɚɞəɔɚɞ Ɏɑɖ ɖɌɖɚ ɛɌɖɟɎɌɵɑ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɔ ɛɚɞɚɌ ɐɌ ɝɑ ɝɚɏɚɜɟɎɌ. 

Ȭɖɚ ɛɜɚɐɚɗɒɔɘɑ ɐɌ ɖɚəɝɟɘɔɜɌɘɑ ɔ ɛɜɚɔɓɎɑɐɟɎɌɘɑ ɖɌɖɚ ɝɑɏɌ, Ɏɚ 2050 ɏɚɐɔəɌ ɷɑ ɔɘɌ ɛɚɎɑɷɑ ɛɗɌɝɞɔɖɌ 

(ɛɚ ɞɑɒɔəɌ) Ɏɚ ɚɖɑɌəɚɞ ɚɞɖɚɗɖɟ ɤɞɚ ɔɘɌ ɜɔɍɔ. Ȯɚ ɘɚɘɑəɞɚɎ, ɝɌɘɚ 9% ɚɐ əɌɤɌɞɌ ɛɗɌɝɞɔɖɌ ɝɑ 

ɜɑɢɔɖɗɔɜɌ əɌ ɏɗɚɍɌɗəɚ əɔɎɚ, Ɍ ɛɚɏɚɗɑɘɔɚɞ ɐɑɗ ɚɐ əɑɌ ɝɑ ɛɜɑɞɎɚɜɌ Ɏɚ ɛɜɚɔɓɎɚɐɔ ɖɚɔ əɑ ɘɚɒɌɞ ɐɌ 

ɔɘɌɌɞ ɐɜɟɏ ɒɔɎɚɞɑə ɢɔɖɗɟɝ. 

ȻɚɎɜɓɟɎɌɣɖɔɚɞ ɠɌɖɞɚɜ ɛɚɘɑɮɟ ɜɌɓɗɔɣəɔɞɑ ɌɖɞɔɎəɚɝɞɔ əɌ Better Future Factory ɔ əɑɏɚɎɔɞɑ ɝɞɌɜɞ-Ɍɛ ɑ 

ɜɑɢɔɖɗɔɜɌɵɑɞɚ ɛɗɌɝɞɔɖɌ ɔ ɑɐɟɖɌɢɔɳɌɞɌ əɌ ɗɟɮɑɞɚ ɓɌ əɑɳɓɔəɌɞɌ əɑɚɛɡɚɐəɚɝɞ ɔ ɛɜɔɐɚɍɔɎɖɔ. ȳɌ ɜɌɓɗɔɣəɔ 

ɐɑɗɚɎəɔ ɑɐɔəɔɢɔ, ɢɑɗɔɞɑ ɝɑ ɜɌɓɗɔɖɟɎɌɌɞ. 

ȱɐɑə ɚɐ ɛɜɎɔɞɑ ɛɜɚɑɖɞɔ ɛɚɘɚɏəɌ ɖɌɖɚ ɑɐɑə Ɏɔɐ əɌ ɛɚɣɑɞɚɖ ɓɌ Better Future Factory; Ȼɜɚɑɖɞɚɞ 

ɓɌ ɎɑɣəɌ ɛɗɌɝɞɔɖɌ. ȾɚɌ ɑ ɛɜɎɌɞɌ ɘɚɍɔɗəɌ ɔəɞɑɜɌɖɞɔɎəɌ ɘɌɤɔəɌ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ Ɏɚ ɝɎɑɞɚɞ, 

Source: Case studies on Circular Economy models and integration of Sustainable Development Goals in business strategies in th e 

EU and LACó published by Yanina Kowszyk and Rajiv Maher in 2018 
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ȻɚɝɗɟɒɌɎəɔɖ ɓɌ ɖɌɠɑ əɌɛɜɌɎɑə ɚɐ ɚɞɝɑɣɑəɔ ɐɑɗɚɎɔ 

ɚɐ ɚɞɛɌɐəɚ ɛɌɖɟɎɌɵɑ 

ɖɌɐɑ ɤɞɚ ɗɟɮɑɞɚ ɘɚɒɌɞ ɐɌ ɏɚ ɛɜɑɞɎɚɜɌɞ ɝɚɛɝɞɎɑəɔɚɞ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ Ɏɚ 3Ȱ ɛɑɣɌɞɑə ɛɜɑɐɘɑɞ. ȻɜɎɔɣəɚ 

ɍɑɤɑ ɐɔɓɌɳəɔɜɌə ɓɌ ɡɚɗɌəɐɝɖɔ ɘɟɓɔɣɖɔ ɠɑɝɞɔɎɌɗ (ɛɜɑɞɎɚɜɌɵɑ əɌ ɣɌɤɔ ɛɔɎɚ Ɏɚ 3Ȱ ɛɜɔəɞ), əɚ ɛɚɞɚɌ 

ɖɚɘɛɌəɔɳɌɞɌ ɐɚɍɔ ɘəɚɏɟ ɍɌɜɌɵɌ ɔ ɚɐ əɌɢɔɚəɌɗəɔ ɔ ɚɐ ɘɑɮɟəɌɜɚɐəɔ ɛɌɜɞɔɔ. ȺɎɌ ɔɘ ɚɎɚɓɘɚɒɟɎɌ əɌ 

ɗɟɮɑɞɚ ɝɚ 3d ɛɑɣɌɞɌɣ ɐɌ ɖɚɜɔɝɞɌɞ ɚɐɜɒɗɔɎɌ ɌɗɞɑɜəɌɞɔɎɌ. Ȼɚɜɞɠɚɗɔɚɞɚ əɟɐɔ ɜɌɓɗɔɣəɌ ɛɗɌɝɞɔɖɌ ɚɐ 

ɜɌɓɗɔɣəɔ ɔɓɎɚɜɔ əɌ ɚɞɛɌɐ, ɖɌɖɚ ɤɞɚ ɝɑ ABS ɚɐ ɖɚəɞɜɚɗəɔɞɑ ɞɌɍɗɔ əɌ ɌɎɞɚɘɚɍɔɗɔ, HIPS ɚɐ ɠɜɔɒɔɐɑɜɔ, 

PLA ɚɐ ɛɌɖɟɎɌɵɑ ɔ PET ɚɐ ɛɗɌɝɞɔɣəɔ ɤɔɤɔɵɌ. ɂɑɗɞɌ əɌ ɖɚɘɛɌəɔɳɌɞɌ ɑ ɐɌ ɝɞɌəɑ Ɏɚɐɑɣɖɔ ɍɜɑəɐ Ɏɚ 

ɜɑɢɔɖɗɔɜɌəɔ ɠɔɗɌɘɑəɞɔ 

Ȱɑəɑɝ Better Future Factory ɔɘɌ 3 ɝɞɌɜɞɌɛɔ ɔ ɛɜɌɎɔ ɘəɚɏɟ ɛɜɚɑɖɞɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɛɗɌɝɞɔɖɌ ɓɌ 

ɖɗɔɑəɞɔɞɑ. Refil ɑ Ɏɞɚɜɔɚɞ ɝɞɌɜɞɌɛ ɖɚɳ ɑ ɔəɐɟɝɞɜɔɳɌɗɔɓɔɜɌəɌ ɎɑɜɓɔɳɌ əɌ Perpetual plastic, ɛɜɌɎɑɳɷɔ 

ɎɔɝɚɖɚɖɎɌɗɔɞɑɞəɔ ɠɔɗɌɘɑəɞɔ ɓɌ 3d ɛɑɣɌɞɑɵɑ (Ɏɗɑɓəɔ ɘɌɞɑɜɔɳɌɗɔ ɓɌ 3d ɛɑɣɌɞɌɣɔ) ɚɐ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ. 

ȹɌɳəɚɎɔɚɞ ɝɞɌɜɞ ɑ əɌɜɑɣɑə New Marble, ɖɌɐɑ ɤɞɚ ɝɞɌɜɔɞɑ ɛɗɌɝɞɔɣəɔ ɤɔɤɔɵɌ ɝɑ ɛɜɑɞɎɚɜɌɌɞ Ɏɚ ɰɔɐəɔ 

ɛɗɚɣɖɔ ɝɚ ɔɓɏɗɑɐ əɌ ɘɑɜɘɑɜ ɛɜɑɖɟ ɟəɔɖɌɞɑə ɛɜɚɢɑɝ. ȾɑɡəɔɖɌɞɌ ɛɜɎɔɣəɚ ɍɑɤɑ ɜɌɓɎɔɑəɌ ɖɌɖɚ əɔɝɖɚ-

ɞɑɡəɚɗɚɤɖɔ ɜɑɤɑəɔɳɌ ɓɌ ɓɑɘɳɔɞɑ Ɏɚ ɜɌɓɎɚɳ. ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɛɚɓɔɞɔɎəɔɞɑ ɛɚɎɜɌɞəɔ ɔəɠɚɜɘɌɢɔɔ əɌ 

ɡɚɗɌəɐɝɖɔɚɞ ɛɌɓɌɜ, ɞɚɳ ɝɑɏɌ ɐɚɛɚɗəɔɞɑɗəɚ ɝɑ ɜɌɓɎɔɎɌ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ Ɏɚ ɏɚɗɑɘɔ ɜɌɓɘɑɜɔ Ɏɚ ɁɚɗɌəɐɔɳɌ. 

ȻɜɚɔɓɎɚɐɚɞ ɝɑɏɌ ɑ ɚɠɔɢɔɳɌɗəɚ ɝɑɜɞɔɠɔɢɔɜɌə ɏɜɌɐɑɒɑə ɘɌɞɑɜɔɳɌɗ Ɏɚ ɁɚɗɌəɐɔɳɌ ɔ ɞɑɡəɔɖɌɞɌ ɑ 

ɐɚɛɚɗəɔɞɑɗəɚ ɜɌɠɔəɔɜɌəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ. [13] 
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ɀȺȼȸȬȾ ȹȬ ȺɂȱȹȿȮȬȧȱ 

ȻɜɚɢɑəɖɌɞɌ əɌ ɖɎɔɓɚɞ ɷɑ ɝɑ əɌɛɜɌɎɔ əɌ ȸɟɐɗ 

ȼȱɃȹȴȶ 

Å ɁɔɑɜɌɜɡɔɳɌ əɌ ɚɞɛɌɐ: ɁɔɑɜɌɜɡɔɳɌɞɌ əɌ ɚɞɛɌɐɚɞ ɑ ɑɐəɚɝɞɌɎɑə ɝɔɝɞɑɘ ɓɌ ɜɌəɏɔɜɌɵɑ ɖɚɳ ɝɑ ɖɚɜɔɝɞɔ ɓɌ 

ɜɌɓɗɔɣəɔ ɚɛɢɔɔ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɝɛɚɜɑɐ ɞɚɌ ɖɚɳ ɑ əɌɳɐɚɍɜɚɞɚ ɓɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. ȹɌɳɛɚɝɌɖɟɎɌəɌ ɚɛɢɔɳɌ 

ɑ ɐɌ ɝɑ ɝɛɜɑɣɔ ɚɞɛɌɐɚɞ, Ɍ əɌɳɘɌɗɖɟ ɛɜɑɞɛɚɣɔɞɌə ɔɓɍɚɜ ɑ ɐɑɛɚəɔɜɌɵɑɞɚ əɌ ɐɑɛɚəɔɔɞɑ. ȾɚɌ ɑ ɓɍɔɜ əɌ ɛɜɔɚɜɔɞɑɞɔ ɓɌ 

ɑɠɔɖɌɝəɚ ɖɚɜɔɝɞɑɵɑ əɌ ɜɑɝɟɜɝɔɞɑ; ɚɎɌ ɏɔ ɛɚɞɖɜɑɛɟɎɌ ɢɑɗɔɞɑ əɌ ȳɌɖɚəɚɞ ɓɌ ɔɓɍɑɏəɟɎɌɵɑ ɚɞɛɌɐ ɔ ɎɜɌɷɌɵɑ əɌ 

ɜɑɝɟɜɝɔɞɑ ɚɐ 2001 ɏɚɐɔəɌ. 

Å 3Rõs: ȾɚɌ ɑ ɖɚəɢɑɛɞ ɔɗɔ əɔɓɌ ɣɑɖɚɜɔ ɓɌ ɞɚɌ ɖɌɖɚ ɛɜɌɎɔɗəɚ ɐɌ ɝɑ ɟɛɜɌɎɟɎɌ ɝɚ ɚɞɛɌɐɚɞ. ȯɗɌɎəɔɚɞ ɛɜɔɚɜɔɞɑɞ ɑ Reduce, 

ɤɞɚ ɑ ɐɌ ɝɑ əɌɘɌɗɔ ɝɚɓɐɌɎɌɵɑɞɚ ɚɞɛɌɐ, ɛɚɞɚɌ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɟɛɚɞɜɑɍɔ ɔ ɛɚɞɚɌ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ, ɓɌ ɐɌ ɝɑ ɐɌɐɑ 

ɎɞɚɜɌ ɤɌəɝɌ əɌ ɚɞɛɌɐɚɞ ɛɜɑɐ ɐɌ ɝɑ ɠɜɗɔ əɌ ɐɑɛɚəɔɳɌ. 

Å ɂɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ: ɝɔɝɞɑɘ Ɏɚ ɖɚɳ ăɎɜɑɐəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ ɜɑɝɟɜɝɔɞɑ ɝɑ ɚɐɜɒɟɎɌ Ɏɚ 

ɑɖɚəɚɘɔɳɌɞɌ ɤɞɚ ɑ ɘɚɒəɚ ɛɚɐɚɗɏɚ, Ɍ ɝɚɓɐɌɎɌɵɑɞɚ ɚɞɛɌɐ ɝɑ ɘɔəɔɘɔɓɔɜɌò (ȱɎɜɚɛɝɖɌ ɖɚɘɔɝɔɳɌ, 2015 ɏɚɐɔəɌ). 

Å ȹɟɗɌ ɚɞɛɌɐ: ȹɟɗɞɌ ɚɞɛɌɐ ɑ ɓɌɣɟɎɟɎɌɵɑ əɌ ɝɔɞɑ ɜɑɝɟɜɝɔ ɛɜɑɖɟ ɚɐɏɚɎɚɜəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ, ɛɚɞɜɚɤɟɎɌɣɖɌ, ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ ɔ ɚɍəɚɎɟɎɌɵɑ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɛɌɖɟɎɌɵɑɞɚ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ ɍɑɓ ɝɚɏɚɜɟɎɌɵɑ ɔ ɍɑɓ ɔɝɛɟɤɞɌɵɑ Ɏɚ ɓɑɘɳɌɞɌ, 

ɎɚɐɌɞɌ ɔɗɔ Ɏɚɓɐɟɡɚɞ ɤɞɚ ɳɌ ɓɌɏɜɚɓɟɎɌɌɞ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔɗɔ ɓɐɜɌɎɳɑɞɚ əɌ ɗɟɮɑɞɚ ó ð ȰɑɠɔəɔɢɔɳɌ ɓɌ əɟɗɌ ɚɞɛɌɐ 

ɟɝɎɚɑəɌ ɚɐ ȸɑɮɟəɌɜɚɐəɌɞɌ ɌɗɔɳɌəɝɌ ɓɌ əɟɗɌ ɚɞɛɌɐ 

Å ȷɔəɑɌɜəɌ ɑɖɚəɚɘɔɣəɚɝɞ: ɏɚ ɝɗɑɐɔ ɛɗɌəɚɞ ăɓɑɘɔ-əɌɛɜɌɎɔ-ɜɌɝɛɚɗɌɏɌò. ȾɚɌ ɓəɌɣɔ ɐɑɖɌ ɝɟɜɚɎɔəɔɞɑ ɝɑ ɝɚɍɔɜɌɌɞ, Ɍ 

ɛɚɞɚɌ ɝɑ ɞɜɌəɝɠɚɜɘɔɜɌɌɞ Ɏɚ ɛɜɚɔɓɎɚɐɔ ɖɚɔ ɝɑ ɖɚɜɔɝɞɌɞ ɐɚɐɑɖɌ ɖɚəɑɣəɚ əɑ ɝɑ ɔɝɠɜɗɌɞ ɖɌɖɚ ɚɞɛɌɐ. Ȯɚ ɚɎɚɳ 

ɑɖɚəɚɘɝɖɔ ɝɔɝɞɑɘ ɝɑ ɝɚɓɐɌɎɌ Ɏɜɑɐəɚɝɞ ɝɚ ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ ɛɜɚɐɌɒɍɌ əɌ ɤɞɚ ɛɚɎɑɷɑ ɛɜɚɔɓɎɚɐɔ. 

Å ȺɍəɚɎɌ: ɎɜɌɷɌɵɑ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ ɖɚɔ ɛɚɎɑɷɑ əɑ ɘɚɒɌɞ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌɌɞ Ɏɚ ɔɓɎɚɜɔ əɌ ɑəɑɜɏɔɳɌ/ɑɖɚɗɚɤɖɔ 

ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɐɌ ɝɑ ɔɓɍɑɏəɌɞ ɚɐ ɐɑɛɚəɔɳɌ. 

Å ȺɞɝɞɜɌəɟɎɌɵɑ: ɜɌɝɛɜɑɐɑɗɍɌ əɌ ɮɟɍɜɑ ɤɞɚ ɛɚɎɑɷɑ əɑ ɘɚɒɑ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ ɔɗɔ ɚɍəɚɎɟɎɌ əɌ ɐɑɛɚəɔɳɌɞɌ. 

Å ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ: ăȽɑɖɚɳɌ ɚɛɑɜɌɢɔɳɌ ɝɚ ɖɚɳɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔɗɔ ɖɚɘɛɚəɑəɞɔɞɑ ɤɞɚ əɑ ɝɑ ɚɞɛɌɐ ɝɑ ɖɚɜɔɝɞɌɞ 

ɛɚɎɞɚɜəɚ ɓɌ ɔɝɞɌɞɌ ɢɑɗ ɓɌ ɖɚɳɌ ɝɑ ɖɚəɢɔɛɔɜɌəɔò. 

Å ȻɜɑɎɑəɢɔɳɌ: ăȸɑɜɖɔ ɛɜɑɓɑɘɑəɔ ɛɜɑɐ ɑɐəɌ ɝɟɛɝɞɌəɢɔɳɌ, ɘɌɞɑɜɔɳɌɗ ɔɗɔ ɛɜɚɔɓɎɚɐ ɐɌ ɝɞɌəɑ ɚɞɛɌɐ, ɝɚ ɖɚɔ ɝɑ 

əɌɘɌɗɟɎɌ: ȶɚɗɔɣɑɝɞɎɚɞɚ əɌ ɚɞɛɌɐ, Ɏɖɗɟɣɔɞɑɗəɚ ɔ ɛɜɑɖɟ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔɗɔ ɛɜɚɐɚɗɒɟɎɌɵɑ əɌ 

ɒɔɎɚɞəɔɚɞ Ɏɑɖ əɌ ɛɜɚɔɓɎɚɐɔɞɑ; ȹɑɏɌɞɔɎəɔɞɑ ɎɗɔɳɌəɔɳɌ əɌ ɝɚɓɐɌɐɑəɔɚɞ ɚɞɛɌɐ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ ɓɐɜɌɎɳɑɞɚ əɌ 

ɗɟɮɑɞɚ; ɔɗɔ ɝɚɐɜɒɔəɌɞɌ əɌ ɤɞɑɞəɔ ɘɌɞɑɜɔɔ Ɏɚ ɘɌɞɑɜɔɳɌɗɔɞɑ ɔ ɛɜɚɔɓɎɚɐɔɞɑó 
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ȻȺȮȾȺȼȹȬ ȿȻȺȾȼȱȭȬ 

ȭɑɗɔɖɑɤɔɜ ȿəɔɎɑɜɓɔɞɑɞ, Tȼ  

 

 

ȺɎɚɳ ɛɜɚɑɖɞ ɑ ɠɔəɌəɝɔɜɌə ɝɚ ɛɚɐɐɜɤɖɌ ɚɐ ȱɎɜɚɛɝɖɌɞɌ 

ɖɚɘɔɝɔɳɌ. ȺɎɌɌ ɛɟɍɗɔɖɌɢɔɳɌ ɏɔ ɚɐɜɌɓɟɎɌ ɝɌɘɚ 

ɏɗɑɐɔɤɞɌɞɌ əɌ ɌɎɞɚɜɚɞ ɔ ɖɚɘɔɝɔɳɌɞɌ əɑ ɘɚɒɑ ɐɌ ɍɔɐɑ 

ɚɐɏɚɎɚɜəɌ ɓɌ ɖɌɖɎɌ ɍɔɗɚ ɟɛɚɞɜɑɍɌ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ 

əɌɛɜɌɎɔ əɌ ɔəɠɚɜɘɌɢɔɔɞɑ ɝɚɐɜɒɌəɔ Ɏɚ əɑɌ 
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ȹɌɎɑɐɑɞɑ ɏɚ ɚɎɌ ɐɑɗɚ: ȹɑɖɚɘɑɜɢɔɳɌɗəɚ - ȹɑ ɝɘɑɑɞɑ ɐɌ ɏɚ ɖɚɜɔɝɞɔɞɑ 

ɘɌɞɑɜɔɳɌɗɚɞ ɓɌ ɖɚɘɑɜɢɔɳɌɗəɔ ɢɑɗɔ. ȭɑɓ ȭɑɐɔɎɌɞɔ -  Ȭɖɚ ɜɑɘɔɖɝɔɜɌɞɑ, 

ɞɜɌəɝɠɚɜɘɔɜɌɞɑ ɔɗɔ əɌɐɚɏɜɌɐɟɎɌɞɑ əɌ ɘɌɞɑɜɔɳɌɗɚɞ, əɑ ɝɘɑɑɞɑ ɐɌ ɏɚ 

ɐɔɝɞɜɔɍɟɔɜɌɞɑ ɔɓɘɑəɑɞɔɚɞ ɘɌɞɑɜɔɳɌɗ. 
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1. ȮȺȮȱȰ 

 

The ȷɔəɑɌɜəɔɚɞ ɑɖɚəɚɘɝɖɔ ɘɚɐɑɗ, əɌɜɑɣɑə ɘɚɐɑɗ ăɓɑɘɔ, əɌɛɜɌɎɔ ɔ ɠɜɗɔò, ɛɚɝɞɔɏəɌ əɑɎɔɐɑəɚ əɔɎɚ 

əɌ ɜɌɝɞ, əɚ ɔɝɞɚ ɞɌɖɌ ɛɚɝɞɌɎɔ ɝɑɜɔɚɓəɔ ɜɔɓɔɢɔ ɓɌ ɝəɌɍɐɟɎɌɵɑ ɝɚ ɑɘɔɝɔɔ ɔ ɛɜɔɞɔɝɚɢɔ ɓɌ ɝɚɓɐɌɎɌɵɑ 

ɚɞɛɌɐ Ɏɜɓ ɌəɞɜɚɛɚɝɠɑɜɌɞɌ [1]. ȹɚɎɔɚɞ ɞɜɑəɐ, ɢɔɜɖɟɗɌɜəɌɞɌ ɑɖɚəɚɘɔɳɌ (Ƚȱ), ɑ əɌ əɌɳɎɔɝɚɖɚ ɘɑɝɞɚ əɌ 

ɛɚɗɔɞɔɣɖɌɞɌ ɌɏɑəɐɌ, ɚɝɚɍɑəɚ Ɏɚ ȱɎɜɚɛɌ. ȺɎɚɳ əɚɎ ɞɜɑəɐ ɝɑ ɛɜɑɐɎɔɐɟɎɌ ɐɌ ɠɚɜɘɔɜɌ əɚɎɔ ɜɌɍɚɞəɔ 

ɘɑɝɞɌ ɔ ɘɚɒəɚɝɞɔ ɓɌ ɜɌɍɚɞɌ, ɐɌ ɓɌɤɞɑɐɔ ɘɌɞɑɜɔɳɌɗəɔ ɞɜɚɤɚɢɔ ɔ Ɏɚ ɔɝɞɚ Ɏɜɑɘɑ ɐɌ ɏɚ ɛɚɐɐɜɒɔ 

ɑɖɚəɚɘɝɖɔɚɞ ɛɜɚɢɑɝ ɝɚ əɌɘɌɗɟɎɌɵɑ əɌ ɑɘɔɝɔɔɞɑ əɌ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ, ɛɜɔɞɔɝɚɢɔ ɔ ɎɗɔɳɌəɔɳɌ Ɏɜɓ 

ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. ɝɑ ɛɜɚɢɑəɟɎɌ ɐɑɖɌ ɑɖɚ-ɐɔɓɌɳəɚɞ, ɝɛɜɑɣɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɔ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ 

ɘɚɒɑ ɐɌ ɓɌɎɜɤɌɞ ɝɚ əɑɞɚ ɓɌɤɞɑɐɔ ɐɚ 600 ɘɔɗɔɳɌɜɐɔ ɑɎɜɌ ɓɌ ɍɔɓəɔɝɔɞɑ Ɏɚ ȱȿ. ɝɑ ɛɜɚɢɑəɟɎɌ ɐɑɖɌ ɚɎɌ 

ɘɚɒɑ ɐɌ ɳɌ ɓɏɚɗɑɘɔ ɑɠɔɖɌɝəɚɝɞɌ əɌ ɜɑɝɟɜɝɔɞɑ ɓɌ 30% ɐɚ 2030 ɏɚɐɔəɌ ɔ ɔɝɞɚ ɞɌɖɌ ɐɌ ɝɚɓɐɌɐɑ 2 

ɘɔɗɔɚəɔ ɐɚɛɚɗəɔɞɑɗəɔ ɜɌɍɚɞəɔ ɘɑɝɞɌ [2]. ȰɚɐɑɖɌ ɏɑəɑɜɔɜɌɵɑɞɚ ɚɞɛɌɐ ɚɐ ɝɔɞɑ ɑɖɚəɚɘɝɖɔ ɌɖɞɔɎəɚɝɞɔ 

Ɏɚ ȱȿ ɑ 2,5 ɘɔɗɔɳɌɜɐɔ ɞɚəɔ ɏɚɐɔɤəɚ, ɔɗɔ 5 ɞɚəɔ ɛɚ ɏɗɌɎɌ əɌ ɒɔɞɑɗ, ɝɑɖɚɳ ɏɜɌɮɌəɔə ɏɑəɑɜɔɜɌ ɚɖɚɗɟ 

ɛɚɗɚɎɔəɌ ɘəɚɏɟ ɖɚɘɟəɌɗɑə ɚɞɛɌɐ ɏɚɐɔɤəɚ [3]. 

Ȭɖɢɔɚəɔɚɞ ɛɗɌə ɓɌ əɚɎɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ ɑ ɑɐɑə ɚɐ ɛɚɎɑɷɑɞɚ ɏɜɌɐɍɑəɔ ɍɗɚɖɚɎɔ əɌ ȱɎɜɚɛɝɖɔɚɞ 

ɓɑɗɑə ɐɚɏɚɎɚɜ, ɖɚɳ ɛɚɝɞɌɎɟɎɌ Ɍɘɍɔɢɔɚɓɑə ɛɌɞɚɖɌɓ ɖɚə ɖɗɔɘɌɞɝɖɚ əɑɟɞɜɌɗəɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ. 

ȹɚɎɔɚɞ ɛɗɌə ɷɑ ɳɌ əɌɛɜɌɎɔ ɖɜɟɒəɚɝɞɌ ɘɑɳəɝɞɜɔɘ Ɏɚ əɌɤɔɞɑ ɒɔɎɚɞɔ ɔ ɷɑ ɳɌ ɓɌɍɜɓɌ ɓɑɗɑəɌɞɌ ɞɜɌəɓɔɢɔɳɌ 

əɌ əɌɤɌɞɌ ɑɖɚəɚɘɔɳɌ [4]. ȹɟɗɞɌ ɚɞɛɌɐ ə¯ əɚɝɔ Ɏɚ 21 Ɏɑɖ ɝɚ ɛɜɑɠɜɗɌɵɑ əɌ ɏɗɌɎəɌɞɌ ɢɑɗ ɚɞɝɞɜɌəɑɞɌ ɚɐ 

ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɚɞɛɌɐɚɞ ɔ ɖɚə ɛɜɌɎɔɗəɚ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɝɖɌɛɚɢɑəɔɞɑ ɜɑɝɟɜɝɔ əɌ ȳɑɘɳɌɞɌ. əɌɳɎɌɒəɌɞɌ 

ɗɑɖɢɔɳɌ ɤɞɚ ɞɜɑɍɌ ɐɌ ɝɑ əɌɟɣɔ ɚɐ ɛɌəɐɑɘɔɳɌɞɌ COVID-19 ɑ ɐɑɖɌ ɓɌ ɐɌ ɝɛɜɑɣɔɘɑ əɚɎɔ ɛɌəɐɑɘɔɔ, ɘɚɜɌ 

ɐɌ ɏɚ ɓɌɛɜɑɘɑ ɟəɔɤɞɟɎɌɵɑɞɚ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɤɞɚ ɏɔ ɡɜɌəɔ. ɝɌɖɌɘɑ ɐɌ ɛɗɌɝɔɜɌɘɑ ɜɑɤɑəɔɳɌ ɓɌ 

ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɖɚɔ ɎɜɌɍɚɞɟɎɌɌɞ əɌ ɖɜɌɞɚɖ ɔ ɐɚɗɏ ɜɚɖ. 

ȹɟɗɌ ɚɞɛɌɐ ɑ ăɓɌɣɟɎɟɎɌɵɑ əɌ ɝɔɞɑ ɜɑɝɟɜɝɔ ɛɜɑɖɟ ɚɐɏɚɎɚɜəɚ ɛɜɚɔɓɎɚɐɝɞɎɚ, ɛɚɞɜɚɤɟɎɌɣɖɌ, ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ ɔ ɚɍəɚɎɟɎɌɵɑ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɛɌɖɟɎɌɵɑɞɚ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ, ɍɑɓ ɝɚɏɚɜɟɎɌɵɑ ɔ ɍɑɓ ɔɝɛɟɤɞɌɵɑ 

Ɏɚ ɛɚɣɎɌɞɌ, ɎɚɐɌɞɌ ɔɗɔ Ɏɚɓɐɟɡɚɞ ɤɞɚ ɳɌ ɓɌɏɜɚɓɟɎɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔɗɔ ɓɐɜɌɎɳɑɞɚ əɌ ɗɟɮɑɞɚò [5]. 

ȹɌɘɌɗɟɎɌɵɑ, ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ ɜɑɢɔɖɗɔɜɌɵɑ - ăɞɜɔɞɑ Rò ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɢɎɜɝɞ ɚɞɛɌɐ - ɝɑ 

əɌɎɑɐɑəɔ ɖɌɖɚ ɎɌɒəɔ ɓɌ ɌɖɞɔɎəɚɝɞɔɞɑ ɤɞɚ ɞɜɑɍɌ ɐɌ ɝɑ ɛɜɑɓɑɘɌɞ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɢɎɜɝɞɔɚɞ ɚɞɛɌɐ. 

ȹɌɘɌɗɔ, ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɔ, ɜɑɢɔɖɗɔɜɌɳ - ɚɎɔɑ ɞɜɔ ɓɍɚɜɌ ăRò ɝɑ ɘəɚɏɟ ɎɌɒɑə ɐɑɗ ɚɐ ɚɐɜɒɗɔɎɚɞɚ 

ɒɔɎɑɑɵɑ, ɍɔɐɑɳɷɔ ɛɚɘɌɏɌɌɞ ɐɌ ɝɑ əɌɘɌɗɔ ɖɚɗɔɣɔəɌɞɌ əɌ ɚɞɛɌɐ ɤɞɚ ɞɜɑɍɌ ɐɌ ɏɚ ɠɜɗɔɘɑ. ȻɚəɑɖɚɏɌɤ, 

əɌ ɞɜɔɞɑ ɚɝəɚɎəɔ, Rethink ɔ Recover, ɷɑ ɝɑ ɐɚɐɌɐɌɞ ɟɤɞɑ ɐɎɑ 'R' əɌ ɛɚɣɑɞɚɖɚɞ əɌ ɗɔɝɞɌɞɌ. Ⱦɜɔɞɑ Rs 

ɓɌɤɞɑɐɟɎɌɌɞ ɛɌɜɔ ɔ ɑəɑɜɏɔɳɌ ɔ ɳɌ əɌɘɌɗɟɎɌɌɞ ɐɑɛɚəɔɳɌɞɌ [6].   

 

Figure 1. The 3õRõs 

ȴɓɎɚɜ: Link: https://www.solarschools.net/knowledge -bank/sustainability/reduce -reuse-recycle  

[6].  Ȯɚ 2018 ɏɚɐɔəɌ Ɏɚ ȱȿ ɍɑɌ ɛɜɑɜɌɍɚɞɑəɔ ɛɜɔɍɗɔɒəɚ 2 169 ɘɔɗɔɚəɔ ɞɚəɔ ɚɞɛɌɐ [7]. Ƚɛɚɜɑɐ 

ɡɔɑɜɌɜɡɔɳɌɞɌ əɌ ɚɞɛɌɐɚɞ əɌ ȱȿ, ɘɑɜɖɔɞɑ ɓɌ ɝɛɜɑɣɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɛɜɚɝɗɑɐɑəɔ ɝɚ ɛɚɎɞɚɜəɌ 

https://www.solarschools.net/knowledge-bank/sustainability/reduce-reuse-recycle
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ɟɛɚɞɜɑɍɌ ɝɑ ɎɜɎəɔ ɛɜɔɚɜɔɞɑɞɔ ɖɚɏɌ ɝɞɌəɟɎɌ ɓɍɚɜ ɓɌ ɟɛɜɌɎɟɎɌɵɑɞɚ ɝɚ ɚɞɛɌɐɚɞ ɔ ɛɚɗɔɞɔɖɌɞɌ. 

ȼɑɐɚɝɗɑɐɚɞ əɌ ɛɜɔɚɜɔɞɑɞɔɞɑ ɑ əɌɎɑɐɑə Ɏɚ ɡɔɑɜɌɜɡɔɳɌɞɌ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ [3]. 

Ȯɚ 2018 ɏɚɐɔəɌ Ɏɚ ȱȿ ɍɑɌ ɛɜɑɜɌɍɚɞɑəɔ ɛɜɔɍɗɔɒəɚ 2 169 ɘɔɗɔɚəɔ ɞɚɎɌɜɔ ɚɞɛɌɐ [7]. Ɏɚ 

ɝɚɏɗɌɝəɚɝɞ ɝɚ ɡɔɑɜɌɜɡɔɳɌɞɌ əɌ ȱȿ ɓɌ ɚɞɛɌɐ, ɘɑɜɖɔɞɑ ɓɌ ɝɛɜɑɣɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɛɜɚɝɗɑɐɑəɔ 

ɝɚ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɝɑ ɎɜɎəɔ ɛɜɔɚɜɔɞɑɞɔ ɖɚɏɌ ɞɚɌ ɎɖɗɟɣɟɎɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɔ 

ɛɚɗɔɞɔɖɌ. ȼɑɐɚɝɗɑɐɚɞ əɌ ɛɜɔɚɜɔɞɑɞɔɞɑ ɝɑ ɚɍɳɌɎɟɎɌ ɳɌɎəɚ Ɏɚ ɜɌɘɖɔɞɑ əɌ ɡɔɑɜɌɜɡɔɳɌɞɌ ɓɌ 

ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ [3].     

 

 

ȽɗɔɖɌ 2. ɁɔɑɜɌɜɡɔɳɌ əɌ ɚɞɛɌɐɚɞ Ɏɚ ȱȿ 

ȴɓɎɚɜ: EEB, Link: https://eeb.org/  [3]  

 

2. ȰȱɀȴȹȴɂȴȥȬ ȹȬ ȶȺȹɂȱȻȾȺȾ ȳȬ ȻȺȮȾȺȼȹȬ ȿȻȺȾȼȱȭȬ 

ȮɞɚɜɚɞɚăRò  Ɏɚ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɓəɌɣɔ ɛɜɑɓɑɘɌɵɑ ɛɜɚɔɓɎɚɐɔ ɤɞɚ ɍɔ ɘɚɒɑɗɑ ɐɌ ɝɑ ɠɜɗɌɞ ɔ əɔɎəɚ 

ɛɚɎɞɚɜəɚ ɖɚɜɔɝɞɑɵɑ Ɏɚ əɔɎəɌɞɌ ɝɑɏɌɤəɌ ɠɚɜɘɌ ɔɗɔ ɝɚ ɘɌɗɖɟ ɛɚɛɜɌɎɖɔ ɔɗɔ ɘɚɐɔɠɔɖɌɢɔɔ. ȺɎɚɳ 'R' ɝɑ 

ɛɚɞɛɔɜɌ əɌ ɞɚɌ ɖɌɖɚ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɛɚɎɞɚɜəɚ (ɔɐɑɌɗəɚ ɛɚɎɑɷɑ ɛɌɞɔ) ɛɜɑɐ ɐɌ ɝɑ ɝɘɑəɌɞ ɚɐɜɑɐɑəɔ 

ɑɗɑɘɑəɞɔ. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɑ ɣɔə ɔɗɔ ɛɜɌɖɞɔɖɌ əɌ ɖɚɜɔɝɞɑɵɑ əɌ ɌɜɞɔɖɌɗ ɓɌ əɑɏɚɎɌɞɌ ɚɜɔɏɔəɌɗəɌ 

əɌɘɑəɌ (ɞɜɌɐɔɢɔɚəɌɗəɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ) ɔɗɔ ɓɌ ɔɓɎɜɤɟɎɌɵɑ əɌ ɛɚɝɑɍəɌ ɠɟəɖɢɔɳɌ (ɖɜɑɌɞɔɎəɌ 

ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔɗɔ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ) [8]. 

ȷɟɮɑɞɚ ɣɑɝɞɚ ɎɑɗɌɞ ɐɑɖɌ ɜɑɢɔɖɗɔɜɌɌɞ əɑɤɞɚ ɚɞɖɌɖɚ əɌɎɔɝɞɔəɌ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɟɎɌɌɞ əɑɤɞɚ [9]. 

ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɑ ɛɜɑɛɚɓəɌɑəɌ ɖɌɖɚ ɜɌɓɗɔɣəɌ ɚɐ ɜɑɢɔɖɗɔɜɌɵɑɞɚ, ɔ Ɏɚ ɐɚɖɞɜɔəɌɞɌ ɔ Ɏɚ ɜɌɘɖɔɞɑ 

əɌ ɞɜɑɞɘɌəɚɞ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ ɚɎɌɌ ɑɐɔəɝɞɎɑəɌ ɔəɐɟɝɞɜɔɳɌ ɏɔ ɚɞɝɞɜɌəɟɎɌ ɚɐ ɛɜɚɞɚɖɚɞ əɌ ɚɞɛɌɐ. 

ȻɚɎɞɚɜəɔɞɑ ɖɚɜɔɝəɔɢɔ, ɚɐ ɝɛɜɚɞɔɎəɌɞɌ ɝɞɜɌəɌ, ɏɔ ɣɟɎɌɌɞ ɘɌɞɑɜɔɳɌɗɔɞɑ əɌɐɎɚɜ ɚɐ ɛɜɚɞɚɖɚɞ əɌ ɚɞɛɌɐ ɝɚ 

ɛɜɑɐɌɎɌɵɑ əɌ ɛɜɚɔɓɎɚɐɔɞɑ ɤɞɚ ɏɔ ɝɚɍɔɜɌɌɞ əɌ ɐɜɟɏɔ ɝɚ ɘɌɗ ɔɗɔ əɔɖɌɖɚɎ ɞɜɑɞɘɌə. ȴɝɞɚ ɞɌɖɌ, ɛɚɝɞɚɳɌɞ 

ɎɔɐɚɎɔ əɌ ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɖɌɖɚ ɛɚɛɜɌɎɖɌ ɔ ɛɜɑɛɜɚɔɓɎɚɐɝɞɎɚ ɖɚɔ ɝɑ ɣɔəɔ ɐɑɖɌ əɑ ɝɑ ɢɑɗɚɝəɚ 

ɛɚɎɞɚɜəɚ ɔɝɖɚɜɔɝɞɑəɔ ɔ ɢɑɗɚɝəɚ ɜɑɢɔɖɗɔɜɌəɔ [10]. 

ȼɌɓɗɔɖɌɞɌ ɛɚɘɑɮɟ ɛɚɔɘɔɞɑ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɚɍəɚɎɟɎɌɵɑ ɑ ɚɐ ɎɔɞɌɗəɚ ɓəɌɣɑɵɑ ɓɌ 

ɜɌɓɍɔɜɌɵɑ ɔ ɔɘɛɗɑɘɑəɞɔɜɌɵɑ əɌ ɢɑɗɔɞɑ əɌɎɑɐɑəɔ Ɏɚ ɓɌɖɚəɚɐɌɎɝɞɎɚɞɚ əɌ ȱȿ ɓɌ ɚɞɛɌɐ. Ȱɑɠɔəɔɢɔɔɞɑ 

ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ Ɏɚ ɜɌɘɖɔɞɑ əɌ ȰɔɜɑɖɞɔɎɔɞɑ ɝɛɑɢɔɠɔɣəɔ ɓɌ ɚɞɛɌɐɚɞ ɐɚəɑɖɌɐɑ ɝɑ 

ɜɌɓɗɔɖɟɎɌɌɞ ɚɐ ɝɚɚɐɎɑɞəɔɞɑ ɐɑɠɔəɔɢɔɔ əɌ ȼɌɘɖɚɎəɌɞɌ ɐɔɜɑɖɞɔɎɌ ɓɌ ɚɞɛɌɐ [11]: 

1. Ⱦɑɜɘɔəɚɞ ɜɑɢɔɖɗɔɜɌɵɑ əɌɎɑɐɑə Ɏɚ ɛɚɝɑɍəɔɞɑ ȰɔɜɑɖɞɔɎɔ ɓɌ ɚɞɛɌɐɚɞ ɚɝɚɍɑəɚ əɑ ɏɔ ɎɖɗɟɣɟɎɌ 

ɚɛɑɜɌɢɔɔɞɑ ɓɌ ɛɚɗəɑɵɑ. 

2. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɖɌɖɚ ɤɞɚ ɑ ɐɑɠɔəɔɜɌəɚ Ɏɚ ȰɔɜɑɖɞɔɎɌɞɌ ɓɌ ɛɌɖɟɎɌɵɑ 94/62/ȱȳ ɔ, ɔɝɞɚ ɞɌɖɌ, 

ȰɔɜɑɖɞɔɎɌɞɌ ɓɌ Ⱥȱȱȱ 19/2012 əɌ ɛɌɜɗɌɘɑəɞɚɞ ɔ ȽɚɎɑɞɚɞ əɌ ɑɟ ɚɐ 4 ɳɟɗɔ 2012 ɏɚɐɔəɌ ɓɌ ɚɞɛɌɐ ɚɐ 

https://eeb.org/
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ɑɗɑɖɞɜɔɣəɌ ɔ ɚɛɜɑɘɌ (Ⱥȱȱȱ) ɏɔ ɝɚɐɜɒɔ ɝɛɑɢɔɠɔɖɌɢɔɔɞɑ ɤɞɚ ȼɌɘɖɚɎəɌɞɌ ɐɔɜɑɖɞɔɎɌ ɓɌ ɚɞɛɌɐ ɏɔ 

ɝɚɐɜɒɔ. ɞ ɎɖɗɟɣɟɎɌɌɞ. 

 

ȻɌɖɑɞɚɞ ɓɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ əɌ ȱȿ ɳɌ əɌɏɗɌɝɟɎɌ ɎɌɒəɚɝɞɌ ɚɐ ɛɜɚɐɚɗɒɟɎɌɵɑ əɌ ɒɔɎɚɞəɔɚɞ Ɏɑɖ əɌ 

ɛɜɚɔɓɎɚɐɚɞ ɔ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɏɔ ɛɚɛɜɌɎɌ ɔ ɛɚɎɞɚɜəɚ ɐɌ ɏɔ ɟɛɚɞɜɑɍɔ ɛɜɚɔɓɎɚɐɔɞɑ Ɏɚ ɝɎɚɳɌɞɌ ɌɖɢɔɳɌ ɓɌ ɐɌ 

ɝɑ ɚɝɔɏɟɜɌ ɐɑɖɌ ɛɜɚɔɓɎɚɐɔɞɑ ɷɑ ɏɚ ɐɚɝɞɔɏəɌɞ ɝɎɚɳɚɞ ɚɛɞɔɘɌɗɑə ɒɔɎɚɞɑə Ɏɑɖ. ɠɗɑɖɝɔɍɔɗəɚɝɞɌ ɓɌ 

ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɔ ɔ ɘɌɞɑɜɔɳɌɗɔ ɑ Ɏɚ ɢɑəɞɌɜɚɞ əɌ ɛɜɔɝɞɌɛɚɞ ɝɚ əɟɗɌ ɚɞɛɌɐ ɖɌɖɚ ɚɝəɚɎɑə 

ɛɜɑɐɟɝɗɚɎ ɓɌ əɌɝɞɌəɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ. ȳɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ Ɏɚ ɘɑɳəɝɞɜɔɘɚɞ, ɜɌɓɗɔɣəɔ ɗɚɖɌɗəɔ 

ɔ əɌɢɔɚəɌɗəɔ ɝɔɝɞɑɘɔ ɘɚɜɌ ɐɌ ɍɔɐɌɞ ɐɔɓɌɳəɔɜɌəɔ ɔ ɌɖɞɔɎɔɜɌəɔ [12].Ȼɜɚɢɑɝɚɞ əɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ 

ɓɌɛɚɣəɟɎɌ ɝɚ ɔɐɑɳɌɞɌ ɐɑɖɌ ɔɝɖɚɜɔɝɞɑəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ, ɖɚɔ ɎɌɒɌɞ Ɏɚ ɞɑɖɚɞ əɌ əɌɤɔɞɑ ɒɔɎɚɞɔ, ɷɑ ɍɔɐɌɞ 

ɜɑɝɟɜɝ əɌɘɑɝɞɚ ɚɞɛɌɐ. Ƞɟɍɜɑɞɚ əɌ ɑɐəɌ ɗɔɣəɚɝɞ ɑ ɍɚɏɌɞɝɞɎɚ əɌ ɐɜɟɏɚ ɗɔɢɑ. Ȭɖɚ əɌɎɔɝɞɔəɌ ɏɔ 

ɛɚɏɗɑɐəɑɘɑ ɛɜɑɐɘɑɞɔɞɑ ɤɞɚ ɏɔ ɠɜɗɌɘɑ, ɘɚɒɑɘɑ ɐɌ əɌɟɣɔɘɑ ɐɌ ɏɔ ɚɛɜɑɐɑɗɟɎɌɘɑ ɖɌɖɚ ɘɌɞɑɜɔɳɌɗɔ 

ɖɚɔ ɛɚɎɞɚɜəɚ ɷɑ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ ɜɑɤɌɎɌɵɑ əɌ ɝɑɖɚɳɐəɑɎəɔɞɑ ɛɜɚɍɗɑɘɔ ɔ ɓɌɐɚɎɚɗɟɎɌɵɑ əɌ 

ɝɑɖɚɳɐəɑɎəɔɞɑ ɛɚɞɜɑɍɔ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɓɌɤɞɑɐɟɎɌ ɛɌɜɔ, ɓɌɤɞɑɐɟɎɌ ɜɑɝɟɜɝɔ ɔ ɏɚ ɓɌɐɚɎɚɗɟɎɌ 

ɣɚɎɑɣɖɔɚɞ ɛɚɜɔɎ ɐɌ ɍɔɐɑ ɖɜɑɌɞɔɎɑə [13]. ȽɑɖɚɳɌ ɓɌɑɐəɔɢɌ ɔɘɌ ɛɚɞɜɑɍɌ ɚɐ ɛɚɎɑɷɑ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ 

ɍɗɌɏɚɐɌɜɑəɔɑ əɌ ɛɚɝɞɚɑɣɖɔɚɞ ɞɔɛ əɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ ɑɖɚəɚɘɝɖɔɞɑ ɞɑɤɖɚɞɔɔ ɐɑəɑɝ. Ȯɚɗɚəɞɑɜɝɖɔ 

əɌɛɚɜɔ, ɛɜɚɠɔɞəɔ ɍɔɓəɔɝɔ ɔ ɐɚɍɜɚɞɎɚɜəɔ ɢɑɗɔ ɛɜɌɎɌɞ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɎɖɗɟɣɟɎɌɳɷɔ [14]: 

- ɛɜɚɐɌɎəɔɢɔ ɓɌ ɝɞɚɣəɌ ɡɜɌəɌ ɔ ɐɚɍɜɚɞɎɚɜəɔ ɢɑəɞɜɔ ɓɌ ɚɞɛɌɐɚɢɔ, 

- ɢɑəɞɜɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɚɛɜɑɘɌ ɔ ɘɌɞɑɜɔɳɌɗɔ, 

- ăɚɞɠɜɗɔ ɔ ɓɌɘɑəɔò ɝɞɌəɔɢɔ əɌ ɐɑɛɚəɔɔ, 

- ɛɜɚɐɌɎəɔɢɔ ɓɌ ɖɚɜɔɝɞɑəɌ ɚɛɜɑɘɌ ɔ ɐɎɚɜɚɎɔ ɓɌ ɝɛɌɝɟɎɌɵɑ, 

- ɗɚɖɌɗəɌ ɔ ɜɑɏɔɚəɌɗəɌ ɜɌɓɘɑəɌ əɌ ɘɌɞɑɜɔɳɌɗɔexchanges. 

 

3 ȻȼȴȰȺȭȴȮȶȴ ȺȰ ȻȺȮȾȺȼȹȬ ȿȻȺȾȼȱȭȬ 

 

ȶɟɛɟɎɌɵɑɞɚ ɔ ɟɛɚɞɜɑɍɌɞɌ əɌ ɛɜɑɐɘɑɞɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɏɔ ɛɚɐɐɜɒɟɎɌ ɢɑɗɔɞɑ ɓɌ ɟɛɜɌɎɟɎɌɵɑ 

ɝɚ ɚɞɛɌɐ ɛɚɝɞɌɎɑəɔ ɚɐ ȱȿ. ɎɌɒəɚ ɑ ɐɌ ɝɑ ɛɜɔɓəɌɑ ɐɑɖɌ ɚɐɜɒɗɔɎɔɚɞ ɜɌɝɞ əɌ əɌɛɚɜɔɞɑ ɓɌ ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ, ɐɚɛɚɗəɔɞɑɗəɚ ɓɌɞɚɌ ɤɞɚ ɖɚəɞɔəɟɔɜɌəɔɚɞ ɔəɞɑɜɑɝ əɌ ɔəɐɟɝɞɜɔɳɌɞɌ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, Ɏɚ 

ɝɟɤɞɔəɌ ɑ ɍɗɌɏɚɐɌɜɑəɔɑ əɌ ɡɔɑɜɌɜɡɔɳɌɞɌ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɢɎɜɝɞɔɚɞ ɚɞɛɌɐ: əɌɘɌɗɟɎɌɵɑ, ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ, ɛɚɞɚɌ ɜɑɢɔɖɗɔɜɌɵɑ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɘɚɒɑ ɐɌ ɍɔɐɑ ɍɗɌɏɚɐɌɜəɚɝɞ ɓɌ ɝɛɜɑɣɟɎɌɵɑ əɌ 

ɢɎɜɝɞɔɚɞ ɚɞɛɌɐ ɐɌ Ɏɗɑɓɑ Ɏɚ ɐɑɛɚəɔɔɞɑ, ɐɌ ɏɔ ɛɚɐɚɍɜɔɘɑ əɌɤɔɞɑ ɓɌɑɐəɔɢɔ ɔ ɐɌ ɳɌ ɓɏɚɗɑɘɔɘɑ 

ɝɞɜɟɖɞɟɜɌɞɌ, ɚɍɜɌɓɚɎəɌɞɌ ɔ ɛɜɚɠɑɝɔɚəɌɗəɌɞɌ ɍɗɌɏɚɝɚɝɞɚɳɍɌ əɌ əɌɤɔɞɑ ɏɜɌɮɌəɔ ɝɚ ɖɟɛɟɎɌɵɑ ɔ 

ɛɜɌɎɑɵɑ ɖɚɜɔɝəɔ ɛɜɚɔɓɎɚɐɔ ɠɜɗɑəɔ ɚɐ ɗɟɮɑ ɖɚɔ əɑ ɏɔ ɝɌɖɌɌɞ. Ȯɚ ɘəɚɏɟ ɝɗɟɣɌɔ, ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ 

ɚɍɑɓɍɑɐɟɎɌ ɐɌəɚɣəɔ ɍɑəɑɠɔɢɔɔ ɔ əɌɘɌɗɑəɔ əɌɐɚɘɑɝɞɚɢɔ ɓɌ ɚɞɝɞɜɌəɟɎɌɵɑ əɌ ɐɚəɌɞɚɜɝɖɔɞɑ ɍɔɓəɔɝɔ 

ɐɚɐɑɖɌ ɏɔ ɛɚɐɐɜɒɟɎɌ ɗɚɖɌɗəɚɞɚ əɌɝɑɗɑəɔɑ ɔ ɝɚɢɔɳɌɗəɔɞɑ ɛɜɚɏɜɌɘɔ [10]. 

 

ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɔɘɌ əɑɖɚɗɖɟ ɏɗɌɎəɔ ɛɜɑɐəɚɝɞɔ Ɏɚ ɚɐəɚɝ əɌ ɜɑɢɔɖɗɔɜɌɵɑɞɚ[9]: 
Å ȳɌɤɞɑɐɟɎɌ ɔɗɔ ɏɔ ɚɐɗɚɒɟɎɌ ɞɜɚɤɚɢɔɞɑ ɓɌ ɝɞɑɖəɟɎɌɵɑ ɔ ɚɞɝɞɜɌəɟɎɌɵɑ, 

Å ȯɔ ɓɌɤɞɔɞɟɎɌ ɜɑɝɟɜɝɔɞɑ, 

Å ȯɚ əɌɘɌɗɟɎɌ ɛɜɚɞɚɖɚɞ əɌ ɚɞɛɌɐ, 

Å ȻɜɑɐɔɓɎɔɖɟɎɌ ɛɚɘɌɗɖɟ ɓɌɏɌɐɟɎɌɵɑ ɚɞɖɚɗɖɟ ɜɑɢɔɖɗɔɜɌɵɑ ɔɗɔ ɛɜɌɎɑɵɑ əɚɎɔ ɛɜɚɔɓɎɚɐɔ ɚɐ ɣɔɝɞɔ 

ɘɌɞɑɜɔɳɌɗɔ, 

Å ȯɔ ɚɍɑɓɍɑɐɟɎɌ ɛɚɞɜɑɍəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɚəɔɑ ɖɚɔ əɑ ɘɚɒɌɞ ɐɌ ɝɔ ɐɚɓɎɚɗɌɞ ɐɌ ɖɟɛɟɎɌɌɞ əɚɎɔ. 

 

ȹɑɖɚɔ ɛɜɔɐɚɍɔɎɖɔ ɚɐ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ [9]: 
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Å ȯɚ ɝɛɜɑɣɟɎɌ ɓɌɏɌɐɟɎɌɵɑɞɚ ɝɚ əɌɘɌɗɟɎɌɵɑ əɌ ɛɚɞɜɑɍɌɞɌ ɓɌ ɝɚɝɑɘɌ əɚɎɌ ɍɑɜɍɌ əɌ ɚɝəɚɎəɔ 

ɛɜɚɔɓɎɚɐɔ, 

 

Å ȳɌɤɞɑɐɟɎɌ ɑəɑɜɏɔɳɌ, 

Å ȯɔ əɌɘɌɗɟɎɌ ɑɘɔɝɔɔɞɑ əɌ ɝɞɌɖɗɑəɌ ɏɜɌɐɔəɌ ɖɚɔ ɛɜɔɐɚəɑɝɟɎɌɌɞ ɓɌ ɏɗɚɍɌɗəɔɞɑ ɏɗɚɍɌɗəɔ ɖɗɔɘɌɞɝɖɔ 

ɛɜɚɘɑəɔ, 

Å ȻɚɘɌɏɌ Ɏɚ ɓɌɤɞɔɞɌɞɌ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɓɌ ɔɐəɔɞɑ ɏɑəɑɜɌɢɔɔ, 

Å ȺɍɑɓɍɑɐɟɎɌ ɓɌɤɞɑɐɔ, 

Å ȺɍɑɓɍɑɐɟɎɌ ɐɑɖɌ ɛɜɚɔɓɎɚɐɔɞɑ ɝɑ ɢɑɗɚɝəɚ əɌɎɔɖəɌɞɔ.fullest. 

 

3.1. ȱɖɚɗɚɤɖɔ ɛɜɔɐɚɍɔɎɖɔ  

ȸəɚɏɟ ɛɜɚɏɜɌɘɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɑɎɚɗɟɔɜɌɗɑ ɚɐ ɗɚɖɌɗəɔɞɑ ɢɑɗɔ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɢɎɜɝɞɔɚɞ 

ɚɞɛɌɐ, ɍɔɐɑɳɷɔ ɍɌɜɌ ɛɚɘɌɗɖɟ ɜɑɝɟɜɝɔ, ɛɚɘɌɗɖɟ ɑəɑɜɏɔɳɌ ɔ ɛɚɘɌɗɖɟ ɞɜɟɐ ɚɞɖɚɗɖɟ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, 

ɜɑɢɔɖɗɔɜɌɵɑ, ɚɞɝɞɜɌəɟɎɌɵɑ ɔɗɔ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ əɚɎɔ ɛɜɚɔɓɎɚɐɔ ɚɐ ɐɑɎɝɞɎɑəɔ ɘɌɞɑɜɔɳɌɗɔ. 

ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɚɍɑɓɍɑɐɟɎɌ ɛɜɑɖɜɌɝəɌ ɔ ɑɖɚɗɚɤɖɔ ɛɜɑɞɛɚɣɔɞɌəɌ ɌɗɞɑɜəɌɞɔɎɌ əɌ ɐɜɟɏɔɞɑ ɘɑɞɚɐɔ 

ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɍɔɐɑɳɷɔ ɏɚ əɌɘɌɗɟɎɌ ɓɌɏɌɐɟɎɌɵɑɞɚ əɌ Ɏɚɓɐɟɡɚɞ, ɎɚɐɌɞɌ ɔ ɛɚɣɎɌɞɌ ɔ ɳɌ ɚɏɜɌəɔɣɟɎɌ 

ɛɚɞɜɑɍɌɞɌ ɓɌ ɝɚɝɑɘɌ əɚɎɔ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ ɖɌɖɚ ɐɜɎɚ, ɘɌɝɗɚ, ɎɗɌɖəɌ ɔ ɐɜɟɏɔ ɘɌɞɑɜɔɳɌɗɔ. 

ȹɌɘɌɗɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɑ ɘəɚɏɟ ɎɌɒɑə ɘɑɞɚɐ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɑɘɔɝɔɔɞɑ əɌ ɝɞɌɖɗɑəɌ ɏɜɌɐɔəɌ, ɤɞɚ 

ɘɚɒɑ ɐɌ ɍɔɐɑ ɠɌɖɞɚɜ ɤɞɚ ɛɜɔɐɚəɑɝɟɎɌ ɓɌ ɓɌɞɚɛɗɟɎɌɵɑ [10]. 

 

ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɚɞ ɘɚɒɑ ɐɌ ɏɔ əɌɘɌɗɔ ɑɘɔɝɔɔɞɑ əɌ CO2 ɔ ɳɌɏɗɑɜɚɐɚɞ ɓɌ ɛɜɔɗɔɣəɚ 

50% Ɏɚ ɞɑɖɚɞ əɌ ɢɑɗɔɚɞ ɒɔɎɚɞɑə ɢɔɖɗɟɝ əɌ ɛɜɚɔɓɎɚɐɚɞ. ɜɑɗɌɞɔɎəɚ əɑɛɚɓəɌɞɚ ɐɑɗɚɞɎɚɜəɚ ɍɗɌɏɚɐɌɜɑəɔɑ 

əɌ əɌɘɌɗɟɎɌɵɑɞɚ əɌ ɑɘɔɝɔɔɞɑ əɌ CO2 ɔ ɳɌɏɗɑɜɚɐəɔɚɞ ɚɞɛɑɣɌɞɚɖ ɑ ɛɚɎɞɚɜəɚɞɚ ɖɚɜɔɝɞɑɵɑ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ. ɃɑɝɞɚɛɌɞɔ ɜɑɗɌɞɔɎəɔɚɞ ɳɌɏɗɑɜɚɐɑə ɚɞɛɑɣɌɞɚɖ əɌ ɝɔəɹɔɜɚɞ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ ɔ 

ɚɍɑɓɍɑɐɟɎɌɵɑ ɑ əɑɛɚɓəɌɞ. ȭɔɐɑɳɷɔ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ əɚɎɔ ɛɜɚɔɓɎɚɐɔ ɏɔ ɔɝɢɜɛɟɎɌ əɌɤɔɞɑ ɚɏɜɌəɔɣɑəɔ 

ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ ɔ ɓɌɞɚɌ ɚɞɝɞɜɌəɟɎɌɵɑɞɚ əɌ əɑɝɌɖɌəɔ ɘɌɞɑɜɔɳɌɗɔ ɳɌ ɓɌɏɌɐɟɎɌ əɌɤɌɞɌ ɚɖɚɗɔəɌ, 

əɌɤɔɞɑ ɓɌɑɐəɔɢɔ ɝɑ ɍɚɜɌɞ ɐɌ ɏɔ ɍɌɜɌɌɞ ɐɚɝɞɌɛəɔɞɑ ɛɜɚɔɓɎɚɐɔ ɤɞɚ ɏɔ ɔɘɌɌɞ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ 

əɑɤɞɚ ɖɚɜɔɝɞɔ ɘɌɗɖɟ ɔɗɔ Ɏɚɚɛɤɞɚ əɑ ɖɚɜɔɝɞɔ ɎɚɐɌ, ɑəɑɜɏɔɳɌ ɔɗɔ ɐɜɟɏɔ ɜɑɝɟɜɝɔ, Ɍ ɐɚɛɚɗəɔɞɑɗəɚ ɑ 

ɘɌɗɖɟ ɎɑɜɚɳɌɞəɚ ɐɌ ɛɜɑɐɔɓɎɔɖɌ ɓɌɏɌɐɟɎɌɵɑ. Ȱɚɛɚɗəɔɞɑɗəɚ əɌ ɞɔɑ ɛɜɔɐɚɍɔɎɖɔ, ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɳɌ 

ɑɗɔɘɔəɔɜɌ ɑɖɚɗɚɤɖɌɞɌ ɤɞɑɞɌ ɤɞɚ ɷɑ əɌɝɞɌəɑ Ɍɖɚ ɝɞɚɖɌɞɌ ɑ ɟəɔɤɞɑəɌ əɌɘɑɝɞɚ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑəɌ. 

ȽɛɜɚɞɔɎəɚ əɌ ɞɚɌ, ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɛɜɚɔɓɎɚɐ ɚɐ ɝɟɜɚɎɔəɔ (ɔ Ɏɚ ɛɚɘɌɗɌ ɘɑɜɌ ɜɑɢɔɖɗɔɜɌɵɑ) ɞɜɚɤɔ 

ɜɑɝɟɜɝɔ, ɛɜɑɐɔɓɎɔɖɟɎɌ ɓɌɏɌɐɟɎɌɵɑ ɔ ɛɜɚɔɓɎɑɐɟɎɌ ɚɞɛɌɐ [14]. 

 

3.2. ȻɜɔɐɚɍɔɎɖɔ ɚɐ ɓɌɑɐəɔɢɌɞɌ 

 
ȳɌ ɘəɚɏɟ ɏɚɐɔəɔ, ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɝɑ ɖɚɜɔɝɞɔ ɖɌɖɚ ɖɜɔɞɔɣəɌ ɍɗɌɏɚɐɌɜəɚɝɞ ɓɌ ɚɍɑɓɍɑɐɟɎɌɵɑ əɌ 

ɛɚɞɜɑɍəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ əɌ əɑɖɚɗɖɟ ɛɚɝɞɚɑɣɖɔ ɚɍɑɝɛɜɌɎɑəɔ ɛɚɛɟɗɌɢɔɔ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ 

ɚɍɑɓɍɑɐɟɎɌ ɛɜɑɖɜɌɝɑə əɌɣɔə ɓɌ ɗɟɮɑɞɚ ɐɌ ɍɌɜɌɌɞ ɡɜɌəɌ, ɚɍɗɑɖɌ, ɏɜɌɐɑɒəɔ ɘɌɞɑɜɔɳɌɗɔ, ɜɌɍɚɞəɌ 

ɚɛɜɑɘɌ, ɘɑɐɔɢɔəɝɖɔ ɘɌɞɑɜɔɳɌɗɔ ɔ ɐɜɟɏɔ ɛɜɑɐɘɑɞɔ ɤɞɚ ɔɘ ɝɑ ɚɣɌɳəɚ ɛɚɞɜɑɍəɔ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ, 

ɔɝɞɚ ɞɌɖɌ, ɘɚɒɑ ɐɌ ɍɔɐɑ ɘəɚɏɟ ɖɚɜɔɝəɌ ɓɌ ɚɍɑɝɛɜɌɎɑəɔɞɑ ɚəɔɑ ɖɚɔ əɑ ɘɚɒɌɞ ɐɌ ɝɔ ɐɚɓɎɚɗɌɞ ɐɌ 

ɖɟɛɟɎɌɌɞ əɚɎɔ ɝɞɚɖɔ. ȽɑɛɌɖ, ɛɚɝɞɚɳɌɞ ɔ ɐɜɟɏɔ əɌɣɔəɔ əɌ ɖɚɔ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɘɟ ɖɚɜɔɝɞɔ əɌ 

ɚɛɤɞɑɝɞɎɚɞɚ. ȸəɚɏɟ ɢɑəɞɜɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɖɚɔ ɝɚɍɔɜɌɌɞ ɔ ɐɔɝɞɜɔɍɟɔɜɌɌɞ ɝɞɚɖɔ ɓɌ 

ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɘɚɒɑ ɔɝɞɚ ɞɌɖɌ ɐɌ ɚɍɑɓɍɑɐɌɞ ɛɜɔɐɚɍɔɎɖɔ ɓɌ ɓɌɑɐəɔɢɌɞɌ ɛɜɑɖɟ ɟɣɑɝɞɎɚ Ɏɚ 

ɛɜɚɏɜɌɘɔ ɓɌ ɚɍɟɖɌ ɓɌ ɜɌɍɚɞɌ, ɚɛɤɞɚ ɚɍɜɌɓɚɎɌəɔɑ ɓɌ ɐɚɗɏɚɜɚɣəɚ əɑɎɜɌɍɚɞɑəɔ, ɛɜɚɏɜɌɘɔ ɓɌ 

ɛɚɛɜɑɣɑəɚɝɞ ɔ ɛɚɛɜɑɣɑəɚɝɞ ɔɗɔ ɛɜɚɏɜɌɘɔ ɓɌ ɘɗɌɐɔ ɛɚɐ ɜɔɓɔɖ. Ȱɚɛɚɗəɔɞɑɗəɚ əɌ ɝɚɓɐɌɎɌɵɑɞɚ 

ɛɚɓɔɞɔɎɑə ɛɜɔɐɚəɑɝ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɢɎɜɝɞɔɚɞ ɚɞɛɌɐ, ɐɚɍɜɚɞɎɚɜəɔɞɑ ɚɜɏɌəɔɓɌɢɔɔ ɏɔ ɝɘɑɞɌɌɞ ɘəɚɏɟ 

ɛɜɚɏɜɌɘɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɖɌɖɚ ɘɑɞɚɐ ɓɌ ɚɍɑɓɍɑɐɟɎɌɵɑ ɛɜɚɔɓɎɚɐɔ əɌ ɗɟɮɑ ɝɚ əɔɝɖɔ ɛɜɔɡɚɐɔ ɔɗɔ 

ɚɍɑɝɛɜɌɎɑəɔ ɗɟɮɑ. ȰɚəɔɜɌɵɑɞɚ əɌ əɌɤɔɞɑ Ɏɔɤɚɖ ɛɜɑɐɘɑɞɔ ɘɚɒɑ ɐɌ ɛɚɘɚɏəɑ ɐɌ ɝɑ ɚɛɜɑɘɔ 

əɑɛɜɚɠɔɞəɌ ɖɌəɢɑɗɌɜɔɳɌ ɔ ɐɚɛɚɗəɔɞɑɗəɚ ɐɌ ɝɑ ɛɚɐɐɜɒɔ ɓɌɑɐəɔɢɌɞɌ əɌ ɖɚɳɌ ɝɑ ɖɌɣɔɘɑ ɝɚ 
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ɚɍɑɓɍɑɐɟɎɌɵɑ əɌ ɖɚɗɑɹ ɝɚ ɚɝəɚɎəɔ ɘɌɞɑɜɔɳɌɗɔ [10,14]. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ əɑɤɞɚ ɖɚɜɔɝɞɔ ɘɌɗɖɟ 

ɔɗɔ Ɏɚɚɛɤɞɚ əɑ ɖɚɜɔɝɞɔ ɎɚɐɌ, ɑəɑɜɏɔɳɌ ɔɗɔ ɐɜɟɏɔ ɜɑɝɟɜɝɔ, Ɍ ɐɚɛɚɗəɔɞɑɗəɚ ɑ ɘɌɗɖɟ ɎɑɜɚɳɌɞəɚ ɐɌ 

ɛɜɑɐɔɓɎɔɖɌ ɓɌɏɌɐɟɎɌɵɑ. Ȱɚɛɚɗəɔɞɑɗəɚ əɌ ɞɔɑ ɛɜɔɐɚɍɔɎɖɔ, ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɳɌ ɑɗɔɘɔəɔɜɌ 

ɑɖɚɗɚɤɖɌɞɌ ɤɞɑɞɌ ɤɞɚ ɷɑ əɌɝɞɌəɑ Ɍɖɚ ɝɞɚɖɌɞɌ ɑ ɟəɔɤɞɑəɌ əɌɘɑɝɞɚ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑəɌ. ȽɛɜɚɞɔɎəɚ 

əɌ ɞɚɌ, ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɛɜɚɔɓɎɚɐ ɚɐ ɝɟɜɚɎɔəɔ (ɔ Ɏɚ ɛɚɘɌɗɌ ɘɑɜɌ ɜɑɢɔɖɗɔɜɌɵɑ) ɞɜɚɤɔ ɜɑɝɟɜɝɔ, 

ɛɜɑɐɔɓɎɔɖɟɎɌ ɓɌɏɌɐɟɎɌɵɑ ɔ ɛɜɚɔɓɎɑɐɟɎɌ ɚɞɛɌɐ [14]. 

 

3.3.ȱɖɚəɚɘɝɖɔ ɛɜɔɐɚɍɔɎɖɔ 

 

ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɘɌɞɑɜɔɳɌɗɔ əɌɘɑɝɞɚ ɝɚɓɐɌɎɌɵɑ əɌ əɚɎɔ ɛɜɚɔɓɎɚɐɔ ɚɐ ɝɟɜɚɎɔəɔ, ɛɜɑɞɝɞɌɎɟɎɌ 

ɛɚɘɌɗ ɞɚɎɌɜ ɓɌ ɑɖɚəɚɘɔɳɌɞɌ ɖɌɖɚ ɢɑɗɚɝəɌ. Ƚɚ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɔɘɌ əɌɘɌɗɟɎɌɵɑ əɌ ɟɎɚɓɚɞ əɌ 

ɝɟɜɚɎɔəɔ ɔ ɛɜɚɔɓɎɚɐɔ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɑ ɑɎɞɔə əɌɣɔə ɓɌ əɑɖɚɗɖɟ ɗɟɮɑ ɐɌ ɏɔ ɐɚɍɔɳɌɞ ɛɜɚɔɓɎɚɐɔɞɑ 

ɤɞɚ ɏɔ ɔɘɌɌɞ. ȶɟɛɟɎɌɵɑɞɚ əɌ Ɏɞɚɜ ɖɚɜɔɝəɔɣɖɔ ɛɜɚɔɓɎɚɐ ɑ əɑɖɌɖɚ ɝɑɖɚɏɌɤ ɛɚɑɎɞɔəɚ ɚɐ ɓɌɘɑəɑɞ [10,14]. 

ȭɔɓəɔɝɔɞɑ ɘɚɒɌɞ ɓəɌɣɔɞɑɗəɚ ɐɌ ɓɌɤɞɑɐɌɞ əɌ ɜɌɝɛɚɗɌɏɌɵɑ ɝɚ ɛɜɑɛɜɚɐɌɒɍɌ ɔɗɔ ɐɚəɔɜɌɵɑ əɌ 

ɛɜɚɔɓɎɚɐɔ ɖɚɔ Ɏɑɷɑ əɑ ɝɑ ɛɚɞɜɑɍəɔ. ȸəɚɏɟ ɡɑɘɔɖɌɗɔɔ ɔ ɜɌɝɞɎɚɜɟɎɌɣɔ ɖɚɔ ɛɚɎɑɷɑ əɑ ɝɑ ɖɚɜɔɝəɔ ɓɌ ɑɐəɌ 

ɚɜɏɌəɔɓɌɢɔɳɌ ɣɑɝɞɚ ɝɑ ɖɚɜɔɝɞɌɞ ɚɐ ɐɜɟɏɔ ɚɜɏɌəɔɓɌɢɔɔ Ɏɚ ɐɜɟɏɔ ɌɛɗɔɖɌɢɔɔ. ȺɎɚɳ ɘɑɞɚɐ əɌ ăɜɌɓɘɑəɌ əɌ 

ɘɌɞɑɜɔɳɌɗɔò ɓɌɎɜɤɟɎɌ ɝɚ ɓɌɤɞɑɐɌ əɌ ɜɌɝɛɚɗɌɏɌɵɑ ɚɐ ɝɞɜɌəɌ əɌ ɛɜɚɔɓɎɚɐɝɞɎɑəɌɞɌ ɖɚɘɛɌəɔɳɌ ɔ 

ɓɌɤɞɑɐɔ ɛɜɔ ɖɟɛɟɎɌɵɑ əɌ ɞɖɌɑəɔəɌɞɌ ɚɐ ɝɞɜɌəɌ əɌ ɖɟɛɟɎɌɣɖɌɞɌ ɚɜɏɌəɔɓɌɢɔɳɌ. 

 

4 ȽȾȼȬȾȱȯȴȴ ȳȬ ȻȺȮȾȺȼȹȬ ȿȻȺȾȼȱȭȬ 

 

Ȼɜɚɢɑɝɚɞ əɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɓɌɛɚɣəɟɎɌ ɝɚ ɝɞɌɎɚɞ ɐɌ ɝɑ ɍɔɐɑ ɖɚɜɔɝɑə ɓɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔ 

ɘɌɞɑɜɔɳɌɗɔɞɑ əɌɐɎɚɜ ɚɐ ɛɜɎɔɣəɌɞɌ əɌɘɑɜɌ əɌ ɝɚɛɝɞɎɑəɔɖɚɞ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɓəɌɣɔ 

ɘɔəɔɘɔɓɔɜɌɵɑ əɌ ɚɞɛɌɐɚɞ ɔ ɘɌɖɝɔɘɔɓɔɜɌɵɑ əɌ ɜɑɝɟɜɝɔɞɑ. ɚɎɌ ɛɚɐɜɌɓɍɔɜɌ ɐɚɍɔɎɌɵɑ ɛɚɎɑɷɑ ɓɌ 

ɛɌɜɔ, ɍɑɓ ɜɌɓɗɔɖɌ ɐɌɗɔ ɝɑ ɜɌɍɚɞɔ ɓɌ ɗɔɣɑə, ɐɚɘ, ɍɔɓəɔɝ, ɔəɝɞɔɞɟɢɔɳɌ, ɌɎɞɚɜɔɞɑɞ ɔɗɔ ɔəɐɟɝɞɜɔɳɌ [9]. 

Ȱɚɍɜɚ ɑ ɛɚɓəɌɞɚ ɐɑɖɌ əɌɳɑɐəɚɝɞɌɎəɌɞɌ ɍɗɌɏɚɐɌɜəɚɝɞ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐɚɞ əɑ ɑ ɐɌ ɝɑ ɝəɌɍɐɟɎɌ 

ɝɚ əɑɏɚ. ȻɚɝɞɚɳɌɞ ɘəɚɏɟ ɘɚɒəɚɝɞɔ ɖɚɔ ɘɚɒɌɞ ɐɌ ɝɑ ɛɜɔɘɑəɌɞ Ɏɚ ɚɎɚɳ ɖɚəɞɑɖɝɞ [15]: 

- ȴɘɌɳɷɔ ɏɔ ɛɜɑɐɎɔɐ ɛɜɚɔɓɎɚɐɔɞɑ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, 

- ȺɐɜɒɟɎɌɵɑ ɔ ɛɚɛɜɌɎɖɌ əɌ ɔɓɐɜɒɗɔɎɔ ɛɜɚɔɓɎɚɐɔ, 

- ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɍɌɏɌɒ, ɖɚəɞɑɳəɑɜɔ ɔ ɐɜɟɏɔ ɛɜɑɐɘɑɞɔ, 

- ȻɚɓɌɳɘɟɎɌɵɑ, ɔɓəɌɳɘɟɎɌɵɑ ɔ ɝɛɚɐɑɗɟɎɌɵɑ, 

- ȻɜɚɐɌɒɍɌ ɔ ɐɚəɌɢɔɔ. 

4.1. ȽɞɜɌɞɑɏɔɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɓɌ ɛɚɑɐɔəɢɔ ɔ ɐɚɘɌɷɔəɝɞɎɌ 

 

ȹɌɳɗɑɝəɚ ɍɗɌɏɚɐɌɜɑəɔɑ əɌ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ ɏɚ ɛɚɝɑɞɟɎɌɌɞ ɚɞɛɌɐɚɞ ɑ ɐɌ 

ɓɌɤɞɑɐɔɞɑ ɘəɚɏɟ ɔ ɛɚɎɞɚɜəɚ ɐɌ ɏɔ ɔɝɖɚɜɔɝɞɔɞɑ ɓɌ əɑɏɚɎɌɞɌ ɔɗɔ əɑɳɓɔəɌɞɌ ɛɜɎɔɣəɌ əɌɘɑəɌ. ȹɑɖɚɔ 

ɛɜɑɐɗɚɓɔ ɓɌ ɗɟɮɑɞɚ ɔ ɐɚɘɌɷɔəɝɞɎɌɞɌ Ɏɚ ɚɎɚɳ ɛɚɏɗɑɐ ɝɑ ɖɌɖɚ ɤɞɚ ɝɗɑɐɟɎɌ [16,17,18,19].  

Å ȶɟɛɟɎɌɳɞɑ ɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ əɌɘɑɝɞɚ ɛɜɑɐɘɑɞɔ ɓɌ 

ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ. 

Å ȻɜɑɞɛɚɣɔɞɌɳɞɑ ɛɜɚɔɓɎɚɐɔ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ ɚɐɜɒɟɎɌɌɞ ɔ ɛɚɛɜɌɎɌɌɞ. 
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Å ȶɟɛɟɎɌɳɞɑ ɛɜɚɔɓɎɚɐɔ ɖɚɔ ɖɚɜɔɝɞɌɞ ɛɚɘɌɗɖɟ ɛɌɖɟɎɌɵɑ. 

Å ȴɓəɌɳɘɟɎɌɳɞɑ ɔɗɔ ɛɚɓɌɳɘɟɎɌɳɞɑ ɛɜɑɐɘɑɞɔ ɤɞɚ ɜɑɞɖɚ ɏɔ ɖɚɜɔɝɞɔɞɑ. 

Å ȶɟɛɑɞɑ ɛɜɚɔɓɎɚɐɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, ɖɌɖɚ ɤɞɚ ɝɑ ɍɌɞɑɜɔɔ ɓɌ ɛɚɗəɑɵɑ. 

Å ȴɘɌɳɞɑ ɛɜɌɓəɔ ɖɚəɞɑɳəɑɜɔ ɓɌ ɝɖɗɌɐɔɜɌɵɑ əɌ ɚɝɞɌɞɚɢɔ ɔ ɐɜɟɏɔ ɛɜɑɐɘɑɞɔ ɓɌ ɐɚɘɌɷɔəɝɞɎɚɞɚ ɔ 

ɝɖɗɌɐɔɜɌɵɑ. 

Å ȻɚɎɞɚɜəɚ ɖɚɜɔɝɞɑɞɑ ɛɗɌɝɞɔɣəɔ ɔɗɔ ɝɞɌɖɗɑəɔ ɝɌɐɚɎɔ ɓɌ ɝɖɗɌɐɔɜɌɵɑ ɡɜɌəɌ ɔɗɔ ɐɜɟɏɔ ɐɚɘɌɤəɔ 

ɛɜɑɐɘɑɞɔ. 

Å ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɞɚɜɍɔ, ɖɟɞɔɔ ɔ ɏɜɌɮɌ. 

Å ȻɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑɞɑ ɏɔ ɘɌɞɑɜɔɳɌɗɔɞɑ ɓɌ ɛɌɖɟɎɌɵɑ ɔɗɔ ɐɚəɔɜɌɳɞɑ ɏɔ Ɏɚ ɛɜɚɐɌɎəɔɢɔɞɑ ɓɌ ɔɝɛɚɜɌɖɌ. 

Å ɚɞɖɜɔɳɞɑ ɏɔ ɎɌɤɔɞɑ əɑɝɌɖɌəɔ ɛɜɑɐɘɑɞɔ. 

Å ȻɚɛɜɌɎɑɞɑ ɏɔ ɝɖɜɤɑəɔɞɑ ɔɗɔ ɔɝɞɜɚɤɑəɔɞɑ ɛɜɚɔɓɎɚɐɔ əɌɘɑɝɞɚ ɐɌ ɏɔ ɓɌɘɑəɔɞɑ. 

Å ȰɚəɔɜɌɳɞɑ ɟɛɚɞɜɑɍɗɔɎɔ, əɑɛɚɝɌɖɟɎɌəɔ ɛɜɑɐɘɑɞɔ Ɏɚ ɛɜɚɐɌɎəɔɢɔ ɓɌ ɤɞɑɐɗɔɎɔ, ɐɚɍɜɚɞɎɚɜəɔ 

ɚɜɏɌəɔɓɌɢɔɔ ɔ ɜɌɍɚɞəɔ ɚɜɏɌəɔɓɌɢɔɔ. 

Å ȰɌɳɞɑ ɔɘ ɏɔ ɎɌɤɔɞɑ ɝɛɔɝɌəɔɳɌ, Ɏɑɝəɔɢɔ, ɖɌɞɌɗɚɓɔ ɔ ɖəɔɏɔ əɌ ɝɚɝɑɐɔɞɑ, ɍɚɗəɔɢɔɞɑ, ɍɔɍɗɔɚɞɑɖɔɞɑ, 

ɟɣɔɗɔɤɞɌɞɌ ɔ ɐɚɘɚɎɔɞɑ ɓɌ ɝɞɌɜɔ ɗɔɢɌ. 

Å ȹɌɛɜɌɎɑɞɑ ɡɌɜɞɔɳɌ ɚɐ ɘɌɏ ɔ ɝɞɜɌəɔɢɔ ɚɐ ɝɛɔɝɌəɔɳɌ ɔɗɔ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑɞɑ ɝɞɌɜɌ ɡɌɜɞɔɳɌ ɓɌ 

ɓɌɎɔɞɖɟɎɌɵɑ. 

Å ȴɓɘɔɳɞɑ ɔ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑɞɑ ɠɚɗɔɳɌ ɔ ɛɗɌɝɞɔɣəɔ ɖɑɝɔ. 

Å ȳɌɎɔɞɖɌɳɞɑ ɏɔ ɛɚɤɞɑəɝɖɔɞɑ ɛɌɖɑɞɔ ɝɚ ɡɌɜɞɔɑəɔ ɖɑɝɔ ɓɌ ɛɌɓɌɜɑɵɑ. 

Å ȴɘɌɳɞɑ ɛɜɚɐɌɒɍɌ ɝɚ əɌɘɌɗɑəɌ ɝɞɌɛɖɌ. 

4.2. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɝɞɜɌɞɑɏɔɔ ɓɌ ɍɔɓəɔɝ ɔ ɐɜɟɏɔ ɚɜɏɌəɔɓɌɢɔɔ 

ȹɚɎɔɚɞ Ɍɖɢɔɚəɑə ɛɗɌə ɓɌ ɓɏɚɗɑɘɟɎɌɵɑ əɌ ɜɑɢɔɖɗɔɜɌɵɑɞɚ ɔ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ Ɏɚ 

ɜɌɘɖɔɞɑ əɌ ȱȿ ɷɑ ɳɌ ɓɌɍɜɓɌ ɞɜɌəɓɔɢɔɳɌɞɌ əɌ ȱȿ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ [20]. Ȯɚ ɚɎɚɳ ɖɚəɞɑɖɝɞ, ɷɑ ɝɑ 

ɚɍɑɓɍɑɐɌɞ ɝɗɑɐəɔɞɑ: 

Å ȳɌɳɌɖəɟɎɌɵɑ əɌ ɔəɐɟɝɞɜɔɳɌɞɌ əɌ ȱȿ, 

Å ȻɚɘɌɏɌɵɑ Ɏɚ ɍɚɜɍɌɞɌ ɛɜɚɞɔɎ ɛɜɚɘɑəɌɞɌ əɌ ɞɑɘɛɑɜɌɞɟɜɌɞɌ, 

Å ȳɌɤɞɔɞɌ əɌ ɛɜɔɜɚɐəɌɞɌ ɝɜɑɐɔəɌ əɌ ȱȿ. 

ȽɞɜɌɞɑɏɔɔɞɑ ɓɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ ɔɘɌɌɞ ɓɌ ɢɑɗ ɐɌ ɏɔ əɌɘɌɗɌɞ ɝɔɞɑ ɜɑɝɟɜɝɔ ɚɐ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ 

ɔ ɐɌ ɏɚ əɌɘɌɗɌɞ ɚɞɛɌɐɚɞ ɛɜɚɔɓɎɑɐɑə ɚɐ ɣɚɎɑɣɖɔɞɑ ɌɖɞɔɎəɚɝɞɔ ɓɌ ɣɚɎɑɣɖɌɞɌ ɍɗɌɏɚɝɚɝɞɚɳɍɌ [21]. əɔɑ ɝɘɑ 

Ɏɚ ɝɚɝɞɚɳɍɌ ɛɚɎɞɚɜəɚ ɐɌ ɏɔ ɖɚɜɔɝɞɔɘɑ əɌɤɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɔ ɚɛɜɑɘɌ Ɏɚ ɝɚɛɝɞɎɑə ɍɔɓəɔɝ ɔɗɔ ɐɜɟɏɌ 

ɚɜɏɌəɔɓɌɢɔɳɌ ɘɚɒɑ ɛɚɎɞɚɜəɚ ɐɌ ɏɚ ɖɚɜɔɝɞɔ əɌɤɔɚɞ ɚɞɛɌɐ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ əɌɤɔɚɞ ɝɚɛɝɞɎɑə 

ɐɑɗɚɎɑə ɚɞɛɌɐ ɘɚɒɑ ɐɌ ɏɔ əɌɘɌɗɔ əɌɤɔɞɑ ɞɜɚɤɚɢɔ ɍɔɐɑɳɷɔ əɔ ɚɎɚɓɘɚɒɟɎɌ ɐɌ ɖɟɛɟɎɌɘɑ ɝɟɜɚɎɔəɔ ɔɗɔ 

ɐɌ ɛɗɌɞɔɘɑ ɓɌ ɐɌ ɏɚ ɑɗɔɘɔəɔɜɌɘɑ ɚɞɛɌɐɚɞ. əɔɑ ɝɘɑ Ɏɚ ɝɚɝɞɚɳɍɌ ɐɌ ɏɑəɑɜɔɜɌɘɑ ɛɜɔɡɚɐ ɔ ɚɐ 

ɘɌɞɑɜɔɳɌɗɔ ɔ ɝɞɚɖɔ ɖɚɔ ɝɑ Ɏɜɑɐəɔ ɓɌ ɐɜɟɏɌ ɚɜɏɌəɔɓɌɢɔɳɌ. Ƚɞɚɖɔɞɑ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ ɤɞɚ ɑɐəɚɝɞɌɎəɚ 

ɘɚɒɑɞɑ ɛɚɎɞɚɜəɚ ɐɌ ɏɔ ɖɚɜɔɝɞɔɞɑ ɘɚɒɑ ɐɌ ɝɑ ɜɌɓɗɔɖɟɎɌɌɞ Ɏɚ ɚɍɗɚɒɟɎɌɵɑɞɚ əɌ Ɏɔɐɚɞ əɌ ɞɜɟɐɚɞ [22]. 

 

ȭɔɓəɔɝɔ ɍɌɓɔɜɌəɔ əɌ ɖɌəɢɑɗɌɜɔɔ: ɖɌɖɚ ɛɜɔɘɑɜ, ɞɔɑ ɘɚɒɌɞ: 

Å ɛɚɗəɑɵɑ əɌ ɖɌɝɑɞɔ ɝɚ ɞɚəɑɜ ɔ ɔəɖ-ɹɑɞ, 

Å ɖɚɜɔɝɞɑɵɑ əɌ ɡɌɜɞɔɳɌ ɖɌɖɚ ɡɌɜɞɔɳɌ ɓɌ ɍɑɗɑɤɖɔ, 
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Å ȶɚɜɔɝɞɑɵɑ əɌ ɔɓɐɜɒɗɔɎɔ ɣɌɤɔ, ɣɌɤɔ, ɣɌɤɔ ɔ ɛɜɔɍɚɜ ɓɌ ɳɌɐɑɵɑ əɌɘɑɝɞɚ ɌɗɞɑɜəɌɞɔɎɔ ɓɌ ɑɐəɚɖɜɌɞəɌ 

ɟɛɚɞɜɑɍɌ, 

Å ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɛɗɔɖɚɎɔ ɔ ɐɜɟɏɌ ɌɘɍɌɗɌɒɌ, 

Å ɐɚəɔɜɌɵɑ ɖɚɜɔɝɞɑəɌ ɚɛɜɑɘɌ ɔ ɘɑɍɑɗ Ɏɚ ɐɚɍɜɚɞɎɚɜəɔ ɢɑɗɔ, 

Å ɖɚɜɔɝɞɑɵɑ ɝɔɝɞɑɘɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɝɔɎɌ ɎɚɐɌ ɓɌ əɑɏɚɎɔɞɑ ɞɚɌɗɑɞɔ. 

ȻɜɚɔɓɎɚɐɝɞɎɑəɔ ɍɔɓəɔɝɔ: ɖɌɖɚ ɛɜɔɘɑɜ, ɞɔɑ ɛɚɎɞɚɜəɚ ɷɑ ɖɚɜɔɝɞɌɞ ɛɌɖɟɎɌɵɑ ɔ ɝɑɣɌɞ ɛɜɚɔɓɎɚɐɔ ɔ 

ɛɚɎɞɚɜəɚ ɷɑ ɳɌ ɖɚɜɔɝɞɌɞ ɚɞɛɌɐəɌɞɌ ɞɚɛɗɔəɌ ɤɞɚ ɝɑ ɝɚɓɐɌɎɌ Ɏɚ ɛɜɚɔɓɎɚɐɝɞɎɑəɔɞɑ ɛɜɚɢɑɝɔ ɓɌ ɓɌɏɜɑɎɌɵɑ 

ɔɗɔ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɐɜɟɏɚ ɘɑɝɞɚ Ɏɚ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ. ɝɑɖɚɏɌɤ ɞɜɑɍɌ ɐɌ ɏɔ ɛɚɝɑɞɟɎɌɘɑ 

ɎɜɌɍɚɞɑəɔɞɑ ɔ ɐɌ ɍɌɜɌɘɑ ɚɐ əɔɎ ɐɌ ɜɌɓɘɔɝɗɌɞ ɛɜɑɐ ɐɌ ɏɚ ɠɜɗɌɌɞ ɝɎɚɳɚɞ ɚɞɛɌɐ ɐɑɖɌ əɑɖɚɳ ɐɜɟɏ ɘɚɒɑɍɔ 

ɏɚ ɝɌɖɌ ɔ ɞɌɖɌ. ɷɑ ɛɚəɟɐɔɘɑ ɚɞɛɌɐəɔ ɘɌɞɑɜɔɳɌɗɔ, ɛɚɗɚɎəɔ ɛɜɚɔɓɎɚɐɔ, ɛɜɚɔɓɎɚɐɔ əɌ ɖɜɌɳɚɞ əɌ ɒɔɎɚɞɚɞ ɔ 

ɓɌɝɞɌɜɑəɌ ɚɛɜɑɘɌ əɌ ɐɜɟɏɔ ɚɜɏɌəɔɓɌɢɔɔ ɖɚɔ ɷɑ ɏɔ ɖɚɜɔɝɞɌɞ ɍɑɓ ɓɌɘɑəɌ. 

 

ȭɔɓəɔɝ-ɐɚ-ɍɔɓəɔɝ: əɔɑ ɝɘɑ Ɏɚ ɘɚɒəɚɝɞ ɐɌ ɝɑ ɚɍɔɐɑɘɑ ɍɔɓəɔɝ-ɍɔɓəɔɝ ɚəɗɌɳə ɜɌɓɘɑəɌ əɌ ɚɞɛɌɐ ɤɞɚ 

ɞɜɏɟɎɌ ɝɚ ɐɚɍɌɜ Ɏɔɐ ɖɚɜɔɝɞɑəɔ ɔəɐɟɝɞɜɔɝɖɔ ɘɌɞɑɜɔɳɌɗɔ ɔ ɚɛɜɑɘɌ. ȸɚɒɑɘɑ ɐɌ ɛɜɚɐɌɎɌɘɑ ɝɞɚɖɔ ɔ 

ɘɌɞɑɜɔɳɌɗɔ əɌ ɚəɗɌɳə Ɍɟɖɢɔɔ. 

- Ȱɔɗɑɜɔɞɑ əɌ ɚɞɛɌɐ ɘɚɒɑ ɐɌ ɓɑɘɌɞ ɏɚɗɑɘ ɍɜɚɳ əɌɤɔ ɚɞɛɌɐəɔ ɘɌɞɑɜɔɳɌɗɔ. ȩɑ ɖɚɜɔɝɞɌɞ ɚɞɛɌɐɑə 

ɘɌɞɑɜɔɳɌɗ ɓɌ ɐɑɞɝɖɌ ɔɏɜɌ, ɤɞɚ əɔ ɓɌɤɞɑɐɟɎɌ əɌ ɞɜɚɤɚɢɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ. 

- Ȼɜɑɖɟ Ɏɑɍ-ɗɚɖɌɢɔɔɞɑ, ɍɔɓəɔɝɔɞɑ ɘɚɒɌɞ ɐɌ ɛɜɔɝɞɌɛɌɞ ɐɚ ɐɚɍɜɚɞɎɚɜəɔ ɚɜɏɌəɔɓɌɢɔɔ ɔ ɛɜɚɑɖɞɔ Ɏɚ 

ɓɌɑɐəɔɢɌɞɌ ɖɚɔ ɍɌɜɌɌɞ ɐɚəɔɜɌəɔ ɝɞɚɖɔ ɔ ɘɌɞɑɜɔɳɌɗɔ. 

- ȰɚəɔɜɌɵɑɞɚ ɝɞɚɖɔ ɔ ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɟəɔɎɑɜɓɔɞɑɞɔ ɔ ɐɚɍɜɚɞɎɚɜəɔ ɚɜɏɌəɔɓɌɢɔɔ ɘɚɒɑ ɐɌ ɏɚ ɛɚɐɚɍɜɔ 

ɔɘɔɹɚɞ əɌ əɌɤɔɚɞ ɍɔɓəɔɝ ɔ ɐɌ ɳɌ ɛɚɖɌɒɑ əɌɤɌɞɌ ɛɚɗɔɞɔɖɌ ɓɌ ɖɚɜɛɚɜɌɞɔɎəɌ ɚɛɤɞɑɝɞɎɑəɌ ɚɐɏɚɎɚɜəɚɝɞ. 

Ƚɗɑɐəɚɞɚ ɘɚɒɑ ɐɌ ɍɔɐɑ ɝɛɔɝɚɖ əɌ ɌɖɞɔɎəɚɝɞɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɤɞɚ ɷɑ ɏɔ ɛɜɑɓɑɘɌɞ ɐɑɗɚɎəɔɞɑ ɔ 

ɐɜɟɏɔɞɑ ɚɜɏɌəɔɓɌɢɔɔ [16]: 

Å ȰɔɓɌɳəɔɜɌɳɞɑ ɛɜɚɔɓɎɚɐɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. 

Å ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔɗɔ ɐɚəɔɜɌɵɑ ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɛɌɖɟɎɌɵɑ. 

Å ȻɚɍɌɜɌɳɞɑ ɚɐ ɐɚɍɌɎɟɎɌɣɔɞɑ ɐɌ ɖɚɜɔɝɞɌɞ ɖɌɜɞɚəɔ, ɛɌɗɑɞɔ ɔ ɏɌɳɍɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ. 

Å ȶɜɑɔɜɌɳɞɑ ɛɜɚɏɜɌɘɔ ɓɌ ɛɚɐɌɜɚɢɔ ɓɌ ɚɤɞɑɞɑəɔ ɘɌɞɑɜɔɳɌɗɔ, ɛɌɗɑɞɔ ɔ ɏɜɌɮɌ. 

Å ȶɚɜɔɝɞɑɞɑ ɖɚəɞɑɳəɑɜɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɓɌ ɐɔɝɞɜɔɍɟɢɔɳɌ əɌ ɛɜɚɔɓɎɚɐəɔ ɗɔəɔɔ. 

Å ȹɌɜɌɣɌɳɞɑ ɛɌɛɖɔ ɝɚ ɓɌɏɗɌɎɑəɔ ɏɜɍɚɎɔ ɔ ɹɑɍɚɎɔ ɝɚ ɖɗɌɛɔ ɍɔɐɑɳɷɔ ɷɑ ɝɑ ɖɚɜɔɝɞɌɞ ɛɚɎɞɚɜəɚ. 

Å ȻɚɛɜɌɎɑɞɑ ɔɗɔ ɐɚəɔɜɌɳɞɑ ɝɞɌɜ ɘɑɍɑɗ ɔ ɚɛɜɑɘɌ əɌ ɐɚɍɜɚɞɎɚɜəɔ ɢɑɗɔ. 

Å ȮɜɌɷɌɵɑ ɔ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐəɌɞɌ ɞɚɛɗɔəɌ, ɚɞɛɌɐɚɢɔ, ɚɞɛɌɐɚɢɔ ɚɐ ɛɗɌɝɞɔɖɌ, ɞɑɣəɚɝɞɔ ɓɌ 

ɗɌɐɑɵɑ, ɜɌɝɞɎɚɜɟɎɌɣɔ ɔ ɐɜɟɏɔ ɛɜɚɔɓɎɚɐəɔ ɘɌɞɑɜɔɳɌɗɔ. 

Å ȶɚɜɔɝɞɑɞɑ ɖɌɝɑɞɔ ɝɚ ɞɚəɑɜ ɤɞɚ ɘɚɒɑ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɛɚɗəɌɞ. 

Å ȶɟɛɑɞɑ ɛɑəɖɌɗɌ ɓɌ ɛɚɗəɑɵɑ. 

Å ȻɜɑɎɜɞɑɞɑ ɏɔ ɛɌɛɖɔɞɑ Manila ɓɌ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɛɚɎɞɚɜəɚ. 

Å ȶɚɜɔɝɞɑɞɑ ɝɞɌɜɌ ɘɑɘɚɜɌəɐɟɘɌ ɓɌ ɎəɌɞɜɑɤəɔ ɍɑɗɑɤɖɔ. 

Å ȶɚɜɔɝɞɑɞɑ ɝɞɌɜɔ əɌɝɗɚɎɔ ɖɌɖɚ ɎəɌɞɜɑɤəɔ ɍɑɗɑɤɖɔ. 

Å ȶɚɜɔɝɞɑɞɑ ɍɑɗɑɤɖɌ ɔɗɔ ɞɌɍɗɌ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ ɔɓɍɜɔɤɑ ɓɌ ɛɚɜɌɖɔ. 

Å ȶɚɜɔɝɞɑɞɑ ɣɌɤɔ əɌɘɑɝɞɚ ɣɌɤɔ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ. 
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Å ȻɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑɞɑ ɳɌ ɡɌɜɞɔɳɌɞɌ ɤɞɚ ɑ ɔɝɛɑɣɌɞɑəɌ əɌ ɑɐəɌɞɌ ɝɞɜɌəɌ. 

Å ȶɟɛɑɞɑ ɰɔɐəɔ ɖɌɗɑəɐɌɜɔ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ ɍɜɔɤɌɞ ɔ ɛɚɎɑɷɑɖɜɌɞəɚ. 

Å ȶɚɜɔɝɞɑɞɑ ɐɎɚɝɞɜɌəɔ ɛɗɔɖɚɎɔ ɔ ɛɚɤɞɑəɝɖɔ ɞɚɜɍɔ. 

Å ȻɜɑɞɎɚɜɑɞɑ ɏɔ ɍɑɗɑɤɖɔɞɑ ɔ ɍɑɗɑɤɖɔɞɑ Ɏɚ ɛɚɐɗɚɏɔ ɓɌ ɍɑɗɑɤɖɔ ɔ ɚɐɏɚɎɚɜ. 

Å ȽɚɓɐɌɐɑɞɑ ɖɗɔɜɔəɤɖɌ ɖɟɷɌ ɓɌ ɖɌəɢɑɗɌɜɔɝɖɔ əɌɍɌɎɖɔ. 

 

5 ȻȺȮȾȺȼȹȬ ȿȻȺȾȼȱȭȬ ȹȬ ȺȾȻȬȰȹȴ ȸȬȾȱȼȴȥȬȷȴ 

ȴɓɎɗɑɖɟɎɌɵɑɞɚ ɔ ɛɜɑɜɌɍɚɞɖɌɞɌ əɌ ɛɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ ɝɚɣɔəɟɎɌɌɞ ɚɖɚɗɟ ɛɚɗɚɎɔəɌ ɚɐ ɏɗɚɍɌɗəɔɞɑ 

ɑɘɔɝɔɔ əɌ ɏɌɝ. ȻɜɔɝɞɌɛɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɑ ɚɐ ɖɗɟɣəɚ ɓəɌɣɑɵɑ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɑɘɔɝɔɔɞɑ əɌ 

ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ ɔ ɓɌ ɚɝɔɏɟɜɟɎɌɵɑ əɌ ɓɌɑɐəɔɢɔɞɑ ɐɌ əɑ ɏɔ ɝəɚɝɌɞ ɎɗɔɳɌəɔɳɌɞɌ Ɏɜɓ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ 

ɚɐ ɖɚɜɔɝɞɑɵɑɞɚ əɌ ɜɑɝɟɜɝɔɞɑ. ȻɜɔɝɞɌɛɚɞ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɳɌ əɌɘɌɗɟɎɌ ɟɛɚɞɜɑɍɌɞɌ əɌ 

ɘɌɞɑɜɔɳɌɗɔ, ɏɔ ɜɑɐɔɓɌɳəɔɜɌ ɘɌɞɑɜɔɳɌɗɔɞɑ ɓɌ ɐɌ ɍɔɐɌɞ ɛɚɘɌɗɖɟ ɔəɞɑəɓɔɎəɔ ɓɌ ɜɑɝɟɜɝɔ ɔ ɏɚ ɎɜɌɷɌ 

ăɚɞɛɌɐɚɞò ɖɌɖɚ ɜɑɝɟɜɝ ɖɚɳ ɷɑ ɠɟəɖɢɔɚəɔɜɌ ɖɌɖɚ ɝɟɜɚɎɔəɌ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ əɚɎɔ ɘɌɞɑɜɔɳɌɗɔ ɔ 

ɛɜɚɔɓɎɚɐɔ. ȹɌɳɑɠɑɖɞɔɎɑə ɛɚɜɌɐɔ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ ɑ ɐɌ əɑ ɝɑ ɝɚɓɐɌɎɌ Ɏɚ ɛɜɔɘɌɜəɚɞɚ ɘɑɝɞɚ. 

ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, əɌɘɌɗɟɎɌɵɑɞɚ ɔ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɝɑ əɌɳɑɠɔɖɌɝəɔɞɑ əɌɣɔəɔ əɌ ɖɚɔ ɷɑ 

ɓɌɤɞɑɐɔɞɑ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ, ɷɑ ɳɌ ɓɌɤɞɔɞɔɞɑ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɔ ɷɑ ɓɌɤɞɑɐɔɞɑ ɛɌɜɔ. ȻɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐɚɞ ɓəɌɣɔ ɝɑɖɚɳɌ ɚɛɑɜɌɢɔɳɌ ɝɚ ɖɚɳɌ ɛɜɚɔɓɎɚɐɔɞɑ ɔɗɔ ɖɚɘɛɚəɑəɞɔɞɑ ɤɞɚ əɑ ɝɑ ɚɞɛɌɐ 

ɝɑ ɖɚɜɔɝɞɌɞ ɛɚɎɞɚɜəɚ ɓɌ ɔɐɑəɞɔɣəɌ ɢɑɗ ɖɌɖɚ ɤɞɚ ɍɔɗɑ ɓɌɘɔɝɗɑəɔ. ȼɌɓɗɔɖɌɞɌ ɛɚɘɑɮɟ ɛɚɔɘɔɞɑ ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ, ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɚɍəɚɎɟɎɌɵɑ ɑ ɓəɌɣɌɳəɌ ɓɌ ɜɌɓɍɔɜɌɵɑ ɔ ɛɜɔɘɑəɌ əɌ ɢɑɗɔɞɑ əɌɎɑɐɑəɔ Ɏɚ 

ɓɌɖɚəɚɐɌɎɝɞɎɚɞɚ əɌ ȱȿ ɓɌ ɚɞɛɌɐ 

 

5.1. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɜɏɌəɝɖɔ ɚɞɛɌɐ 

ȺɝɞɌɞɚɢɔ ɚɐ ɡɜɌəɌ 

ȺɞɛɌɐɚɞ ɚɐ ɡɜɌəɌ ɑ ɚɜɏɌəɝɖɌ ɘɌɞɑɜɔɳɌ ɖɚɳɌ ɑ əɌɳɏɚɗɑɘɔɚɞ ɐɑɗ ɚɐ ɞɖɌɑəɔəɌɞɌ ɤɞɚ ɏɔ ɛɚɗəɔ 

əɌɤɔɞɑ ɐɑɛɚəɔɔ. ɏɚɗɑɘ ɐɑɗ ɚɐ ɚɝɞɌɞɚɢɔɞɑ ɚɐ ɡɜɌəɌ Ɏɚ ɝɎɑɞɚɞ ɚɐɔ əɌ ɚɞɛɌɐ. ȶɚɏɌ ɚɞɛɌɐəɔɚɞ 

ɘɌɞɑɜɔɳɌɗ ɷɑ ɝɑ ɓɌɖɚɛɌ Ɏɚ ɐɑɛɚəɔɳɌ, ɞɚɳ ɝɑ ɜɌɝɛɌɮɌ ɌəɌɑɜɚɍəɚ ɔ ɚɝɗɚɍɚɐɟɎɌ ɘɑɞɌə, ɏɌɝ 25 

ɛɌɞɔ ɛɚɤɞɑɞɑə ɚɐ ɝɞɌɖɗɑəɔɣɖɔ ɏɌɝɚɎɔ. əɌɳɑɐəɚɝɞɌɎəɌɞɌ ɍɗɌɏɚɐɌɜəɚɝɞ ɓɌ ɘɔəɔɘɔɓɔɜɌɵɑ əɌ 

ɚɞɛɌɐɚɞ ɑ ɛɜɎɚ ɐɌ ɝɑ ɔɓɍɑɏəɑ əɑɏɚɎɚɞɚ ɏɑəɑɜɔɜɌɵɑ. ȹɑ ɘɚɒɑɘɑ ɢɑɗɚɝəɚ ɐɌ ɚɍɑɓɍɑɐɔɘɑ 

ɝɔɞɑ əɌɤɔ ɛɜɚɔɓɎɚɐɔ ɐɌ ɍɔɐɌɞ ɔɓɑɐɑəɔ, əɚ ɷɑ ɏɔ ɞɜɌəɝɠɚɜɘɔɜɌɘɑ ɚɝɞɌɞɚɢɔɞɑ Ɏɚ Ɏɜɑɐəɔ 

ɜɑɝɟɜɝɔ, ɎɖɗɟɣɟɎɌɳɷɔ ɎɑɤɞɌɣɖɚ ɮɟɍɜɔɎɚ, ɑəɑɜɏɔɳɌ ɔ ɖɟɛ ɔəɚɎɌɞɔɎəɔ ɛɜɚɔɓɎɚɐɔ. ɁɔɑɜɌɜɡɔɳɌɞɌ 

ɓɌ ɎɜɌɷɌɵɑ əɌ ɡɜɌəɌɞɌ ɏɔ ɖɗɌɝɔɠɔɢɔɜɌ ɝɞɜɌɞɑɏɔɔɞɑ ɓɌ ɚɞɛɌɐəɌ ɘɌɞɑɜɔɳɌ Ɏɚ ɔɓɍɑɏəɟɎɌɵɑ, 

ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɜɑɢɔɖɗɔɜɌɵɑ, ɛɜɑɜɌɍɚɞɖɌ, ɚɍəɚɎɟɎɌɵɑ ɑəɑɜɏɔɳɌ ɔ ɚɞɝɞɜɌəɟɎɌɵɑ [23]. 



 

https://zerowaste -project.eu/     Page 102| 171 

 

 

ȽɗɔɖɌ 3. ȶɗɌɝɔɠɔɖɌɢɔɳɌ əɌ ɡɔɑɜɌɜɡɔɳɌ ɓɌ ɎɜɌɷɌɵɑ əɌ ɡɜɌəɌɞɌ 

ȴɓɎɚɜ: National Food Waste Strategy 2017, Department of the Environment and Energy; CC0  [23]  

 

ȻɚɝɞɚɳɌɞ ɜɌɓɗɔɣəɔ əɌɣɔəɔ ɖɌɖɚ ɷɑ ɘɚɒɑɞɑ ɐɌ ɏɔ ɛɜɑəɌɘɑəɔɞɑ ɚɎɔɑ ɚɝɞɌɞɚɢɔ Ɏɚ ɖɟɳəɌɞɌ ɔ ɚɖɚɗɟ ɖɟɷɌɞɌ. 

ȱɎɑ əɑɖɚɗɖɟ ɔɐɑɔ ɓɌ ɛɚɎɞɚɜəɚ ɖɚɜɔɝɞɑɵɑ əɌ ɚɝɞɌɞɚɢɔɞɑ ɚɐ ɡɜɌəɌ əɌɘɑɝɞɚ ɐɌ ɏɔ ɠɜɗɌɞɑ Ɏɚ ɮɟɍɜɑ [24,25]: 

- Ȯɚ ɝɟɛɔɞɑ ɝɑ ɐɚɐɌɎɌɌɞ ɗɟɤɛɔ ɚɐ ɗɟɖ ɔɗɔ ɗɟɤɛɔ ɚɐ ɖɜɚɘɔɐ ɔɗɔ ɝɟɛɌ ɚɐ ɖɚɝɖɔ ɷɑ ɐɚɐɌɐɑ ɐɚɛɚɗəɔɞɑɗəɔ 

ɎɔɞɌɘɔəɔ ɔ ɘɔəɑɜɌɗɔ. 

- ȾɌɗɚɏɚɞ ɚɐ ɖɌɠɑ ɝɑ ɖɚɜɔɝɞɔ ɖɌɖɚ ɖɚəɞɜɚɗɌ əɌ ɤɞɑɞəɔɢɔ ɓɌ ɐɌ ɝɑ ɚɐɐɌɗɑɣɌɞ ɘɜɌɎɖɔɞɑ ɔ ɏɚɗɞɖɔɞɑ. 

- ȷɟɤɛɔɞɑ ɚɐ ɳɌɳɢɌɞɌ ɷɑ ɝɑ ɛɚɛɜɝɖɌɌɞ ɛɚɐ ɛɚɣɎɌɞɌ ɓɌ ɐɌ ɝɑ ɓɌɣɔəɔ ɑɖɝɛɌəɓɔɳɌɞɌ əɌ ɜɌɝɞɑəɔɳɌɞɌ ɝɚ 

ɎɔɝɚɖɌɞɌ ɝɚɐɜɒɔəɌ əɌ ɖɌɗɢɔɟɘ. 

- ȻɚɜɌɐɔ ɍɚɏɌɞɚɞɚ ɝɚ ɜɌɝɞɔɞɑɗəɔ ɎɗɌɖəɌ ɔ ɌəɞɔɚɖɝɔɐɌəɝɔ, ɝɑɘɖɔɞɑ ɚɐ ɌɎɚɖɌɐɚ ɝɑ ɝɟɤɌɞ, ɔɓɐɗɌɍɟɎɌɌɞ 

ɛɌɜɣɔɵɌ ɔ ɝɑ ɘɑɗɌɞ Ɏɚ ɠɔə ɛɜɌɎ, Ɍ ɛɚɞɚɌ ɝɑ ɐɚɐɌɎɌɌɞ Ɏɚ ɝɘɟɞɔ ɔɗɔ ɤɑɳɖɚɎɔ. 

- ȸɑɝəɔɞɑ ɖɚɝɖɔ ɚɐɗɔɣəɚ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ ɝɚɓɐɌɎɌɵɑ ɐɚɘɌɤəɌ ɝɟɛɌ, Ɍ ɣɚɜɍɌɞɌ ɝɑ ɣɟɎɌ Ɏɚ ɓɌɘɜɓəɟɎɌɣ ɓɌ 

ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɐɚ ɏɚɞɎɑɵɑɞɚ əɌ ɡɜɌəɌɞɌ. 

- ȶɚɜɌ ɚɐ ɛɚɜɞɚɖɌɗ ɔ ɗɔɘɚə ɷɑ ɝɑ ɓɌɘɜɓəɌɞ ɔɗɔ ɝɟɤɌɞ ɓɌ ɛɚɐɚɢəɑɒəɌ ɟɛɚɞɜɑɍɌ. ȶɚɘɍɔəɔɜɌɵɑɞɚ ɝɚ 

ɎɚɐɌ ɔ ɚɢɑɞ ɝɑ ɛɜɌɎɔ ɐɚɍɜɚ ɐɚɘɌɤəɚ ɛɚɎɑɷɑəɌɘɑəɝɖɚ ɝɜɑɐɝɞɎɚ ɓɌ ɣɔɝɞɑɵɑ. 

- ȷɟɤɛɌɞɌ ɚɐ ɍɌəɌəɌ ɘɚɒɑ ɐɌ ɔ ɛɚɘɚɏəɑ əɌ ɖɚɒɌɞɌ ɐɌ ɝɑ əɌɎɗɌɒəɟɎɌ. 

- ȴɘɌ ɘəɚɏɟ ɟɛɚɞɜɑɍɔ əɌ ɘɗɑɖɚɞɚ əɌ ɖɚɑ ɔɝɞɑɣɑə ɜɚɖ. Ȼɜɑɐ ɐɌ ɏɔ ɔɝɛɗɌɖəɑɞɑ ɎɌɤɔɞɑ ɝɜɑɍɜɑəɔ ɝɌɐɚɎɔ 

ɝɚ ɎɚɐɌ, ɘɚɒɑ ɐɌ ɏɔ əɌɞɚɛɔɞɑ Ɏɚ ɖɔɝɑɗɚ ɘɗɑɖɚ ɝɚ ɔɝɞɑɣɑə ɜɚɖ ɓɌ ɝɳɌɳəɚ ɣɔɝɞɚɞɌ. ȴɝɞɟɜɌɵɑ ɖɔɝɑɗɚ 

ɘɗɑɖɚ əɌ ɐəɚɞɚ əɌ ɎɌɤɔɞɑ ɜɌɝɞɑəɔɳɌ ɔɗɔ ɏɜɌɐɔəɌ ɷɑ ɏɚ əɌɛɜɌɎɔ ɞɚɌ ɐɌ ɐɑɗɟɎɌ ɖɌɖɚ ɚɐɗɔɣəɚ ɮɟɍɜɔɎɚ. 

ȶɔɝɑɗɚɞɚ ɘɗɑɖɚ ɑ ɐɚɛɚɗəɔɞɑɗəɚ ɛɚɗɚɎəɌ ɝɚɝɞɚɳɖɌ ɓɌ əɑɖɚɗɖɟ ɳɌɐɑɵɌ. 
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ȱɖɝɞɜɌɖɞɔɞɑ ɔ ɘɌɝɗɌɞɌ ɐɚɍɔɑəɔ ɚɐ ɚɞɛɌɐɚɢɔ ɚɐ ɚɎɚɤɳɑ ɔ ɓɑɗɑəɣɟɖ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɖɚɓɘɑɞɔɣɖɔɞɑ 

ɛɜɚɔɓɎɚɐɔ. ȴɝɞɜɌɒɟɎɌəɔ ɝɑ ɌəɞɔɖɌəɢɑɜɚɏɑəɔɞɑ ɛɜɔɐɚɍɔɎɖɔ əɌ ɖɚɒɌɞɌ. Ȱɚɛɚɗəɔɞɑɗəɚ, ɘɚəɞɌɒɌɞɌ əɌ 

ɍɔɚɛɗɌɝɞɔɖɌ ɚɐ ɖɚɒɌɞɌ əɌ ɖɚɘɛɔɜɚɞ ɝɑ ɔɝɞɜɌɒɟɎɌ ɝɚ CRC ɓɌ ɍɚɜɍɌ ɛɜɚɞɔɎ ɮɟɍɜɑ. ȻɜɑɞɎɚɜɌɵɑɞɚ əɌ 

ɚɝɞɌɞɚɢɔɞɑ Ɏɚ ɍɔɚɛɗɌɝɞɔɖɌ ɘɚɒɑ ɐɌ ɏɚ əɌɘɌɗɔ ɚɞɛɌɐɚɞ ɚɐ ɡɜɌəɌ ɔ ɛɗɌɝɞɔɖɌ, ɖɌɖɚ ɔ ɐɌ ɏɔ əɌɘɌɗɔ 

ɑɘɔɝɔɔɞɑ ɓɌ Ɏɜɑɘɑ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɛɗɌɝɞɔɖɌ. ȽɚɑɐɔəɑəɔɳɌɞɌ ɤɞɚ ɝɑ ɔɓɎɗɑɖɟɎɌɌɞ ɚɐ ɚɞɛɌɐəɔɚɞ 

ɘɌɞɑɜɔɳɌɗ ɘɚɒɑ ɐɟɜɔ ɔ ɐɌ ɝɚɓɐɌɎɌɌɞ ɞɑɣəɔ ɍɔɚɏɚɜɔɎɌ ɖɌɖɚ ɍɔɚɐɔɓɑɗ ɔ ɍɔɚɑɞɌəɚɗ [23]. 

 

ȶɚɘɛɚɝɞ 

 
ȶɚɘɛɚɝɞɔɜɌɵɑɞɚ ɑ ɓɌɎɜɤɑəɌ ɢɑɗ əɌ ɚɜɏɌəɝɖɔɚɞ ɢɎɜɝɞ ɚɞɛɌɐ ɖɚɳ ɝɑ ɝɚɓɐɌɎɌ ɚɐ ɜɌɓɗɔɣəɔ ɔɓɎɚɜɔ, ɝɚ ɢɑɗ 

ɚɍəɚɎɟɎɌɵɑ, ɝɞɌɍɔɗɔɓɔɜɌɵɑ ɔ əɌɘɌɗɟɎɌɵɑ əɌ Ɏɚɗɟɘɑəɚɞ əɌ ɚɞɛɌɐəɔɚɞ ɛɜɚɔɓɎɚɐ Ɏɚ ɜɌɘɖɔɞɑ əɌ 

ɜɌɓəɚɎɔɐəɚɝɞɌ əɌ ɖɚɘɛɚɝɞɚɞ [26]. ȻɚɝɞɚɳɌɞ ɐɎɌ ɎɔɐɌ əɌ ɖɚɘɛɚɝɞɔɜɌɵɑ, ɗɌɐəɚ (ɍɌɎəɚ) ɖɚɘɛɚɝɞɔɜɌɵɑ ɔ 

ɞɚɛɗɚ ɖɚɘɛɚɝɞɔɜɌɵɑ. ȳɑɗɑəɔɞɑ, ɚɝɞɌɞɚɢɔɞɑ ɚɐ ɡɜɌəɌ, ɖɌɠɑɌɎɔ, ɜɑɢɔɖɗɔɜɌɣɖɔ ɘɌɞɑɜɔɳɌɗ ɓɌ ɛɌɖɟɎɌɵɑ 

ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɖɚɘɛɚɝɞɚɞ: 

ƍ ȺɝɞɌɞɚɢɔ ɚɐ ɚɎɚɤɳɑ ɔ ɓɑɗɑəɣɟɖ, ɗɔɝɳɌ, ɔɝɑɣɚɢɔ ɚɐ ɔɝɖɚɝɑəɌ ɞɜɑɎɌ, 

ƍ ȷɟɤɛɔ ɚɐ ɳɌɳɢɌ, ɗɟɤɛɌ ɔ ɗɟɤɛɌ ɚɐ ɗɑɤəɔɖ, 

ƍ ȾɌɗɚɏ ɔ ɠɔɗɞɜɔ ɓɌ ɖɌɠɑ, ɖɑɝɔɣɖɔ ɣɌɳ ɔ ɚɞɛɌɐ ɚɐ ɛɜɑɜɌɍɚɞɖɌ əɌ ɣɌɳ, 

ƍ ȶɌɜɞɚə, ɡɌɜɞɔɳɌ ɔ ɝɗ., ɝɗɌɘɌ, ɝɞɜɟɏɚɞɔəɔ ɔ ɐɜɎɑəɔ ɣɔɛɚɎɔ, ɛɌɜɣɔɵɌ ɛɌɘɟɖ ɔ ɎɚɗəɌ, 

ƍ ȺɞɛɌɐ ɚɐ ɛɜɑɜɌɍɚɞɖɌ əɌ ɠ'ɝɞɌɢɔ, ɚɞɛɌɐ ɓɌ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɜɌɝɞɔɞɑɗəɚ ɘɌɝɗɚ (ɝɚ ɔɝɖɗɟɣɚɖ əɌ 

ɢɜəɌɞɌ ɎɚɐɌ), 

ƍ ȺɞɛɌɐəɌ ɡɜɌəɌ, ɠɌɍɜɔɣɖɌ ɛɟɗɛɌ ɓɌ ɛɔɑɵɑ, ɏɗɌɎɔ ɔ ɗɔɝɳɌ ɚɐ ɤɑɷɑɜəɌ ɜɑɛɖɌ ɔɞə. 

 

ȷɔɝɳɌ ɔɗɔ ɏɜɌəɖɔ ɚɐ ɢɜə ɚɜɑɎ, ɛɑɛɑɗ ɚɐ ɳɌɏɗɑə ɔɗɔ ɳɌɏɗɑə, ɘɗɑɖɚ ɔ ɘɗɑɣəɔ ɛɜɚɔɓɎɚɐɔ, ɓɌɍɚɗɑəɔ ɔ 

ɔəɝɑɖɞɔɳɌɐəɔ ɜɌɝɞɑəɔɳɌ ɔɗɔ ɜɌɝɞɔɞɑɗəɔ ɣɑɝɞɔɣɖɔ, ɘɌɝɗɌ, ɘɌɝəɚɞɔɔ, ɘɌɝɗɌ, ɚɝɞɌɞɚɢɔ ɚɐ ɘɑɝɚ, ɜɔɍɔəɔ 

ɖɚɝɖɔ ɔ ɐɜɟɏɔ ɚɝɞɌɞɚɢɔ ɔ ɚɞɛɌɐɚɢɔ, ɔɓɘɑɞ ɚɐ ɘɌɣɖɌ ɖɟɣɑ ɔɗɔ ɔɝɖɚɜɔɝɞɑəɚ ɗɑɏɗɚ ɚɐ ɘɌɣɖɔ, ɜɌɝɛɌɐəɌɞɔ 

ɗɔɝɳɌ Ɏɚ ɏɜɌɐɔəɌɞɌ ɞɜɑɞɔɜɌəɔ ɝɚ ɛɑɝɞɔɢɔɐɔ, ɏɜɌəɣɔɵɌ Ɏɚ ɏɜɌɐɔəɌɞɌ, ɐɜɟɏɔ ɜɌɝɞɔɞɑɗəɔ ɚɝɞɌɞɚɢɔ, ɐɔɎɔ 

ɜɌɝɞɑəɔɳɌ ɖɚɔ ɝɚɐɜɒɌɞ ɝɑɘɔɵɌ, ɛɗɌɝɞɔɖɌ, ɝɞɌɖɗɚ, ɘɌɞɑɜɔɳɌɗɔ ɤɞɚ ɝɚɐɜɒɌɞ ɘɑɞɌɗ, ɘɌɞɑɜɔɳɌɗɔ ɓɌ 

ɣɔɝɞɑɵɑ, ɣɌɳ ɔ ɛɚɎɜɑɘɑəɔ ɖɑɝɔ, ɚɍɜɌɍɚɞɑəɔ ɔ Ɍɗɟɘɔəɔɟɘɝɖɔ ɡɌɜɞɔɔ, ɘɑɐɔɢɔəɝɖɔ ɚɞɛɌɐ, Ɍɏɜɟɘɔ, 

Ɏɑɝəɔɢɔɞɑ, ɝɛɔɝɌəɔɳɌɞɌ ɔ ɝɳɌɳəɌɞɌ ɡɌɜɞɔɳɌ əɑ ɝɑ ɛɚɏɚɐəɔ ɓɌ ɖɚɘɛɚɝɞɔɜɌɵɑ [27-29]. 

 

ȸɚɒɑ ɐɌ ɝɑ əɌɎɑɐɌɞ ɔ ɝɗɑɐəɔɞɑ ɛɜɑɐəɚɝɞɔ əɌ ɖɚɘɛɚɝɞɚɞ [30]: 

Ṋ ȶɚɘɛɚɝɞɚɞ ɛɜɌɎɔ ɛɜɚɢɑəɖɌ əɌ ɚɜɏɌəɝɖɔɚɞ ɚɞɛɌɐ. 

Ṋ Ȭɞɘɚɝɠɑɜɝɖɔɚɞ ɠɑəɚɘɑə ɝɑ ɝɛɜɌɎɟɎɌ ɍɔɐɑɳɷɔ ɝɑ ɝɛɜɑɣɟɎɌɌɞ ɑɘɔɝɔɔɞɑ əɌ ɘɑɞɌə ɚɐ ɐɑɛɚəɔɔɞɑ. 

Ṋ Ƚɚ ɖɚɜɔɝɞɑɵɑɞɚ əɌ ɖɚɘɛɚɝɞɚɞ Ɏɚ ɓɑɘɳɚɐɑɗɝɞɎɚɞɚ, ɖɎɌɗɔɞɑɞɚɞ əɌ ɛɚɣɎɌɞɌ ɘɚɒɑ ɐɌ ɝɑ ɎɜɌɞɔ ɔɗɔ 

ɛɚɐɚɍɜɔ. 

Ṋ ȶɚɘɛɚɝɞɚɞ ɘɚɒɑ ɐɌ ɚɍɑɓɍɑɐɔ ɡɜɌəɗɔɎɔ ɘɌɞɑɜɔɔ ɖɌɖɚ ɮɟɍɜɔɎɚ ɖɚɏɌ ɔɘ ɑ ɛɚɞɜɑɍəɚ əɌ ɜɌɝɞɑəɔɳɌɞɌ. 

Ṋ ȶɚɘɛɚɝɞɚɞ ɘɚɒɑ ɐɌ ɏɚ ɓɌɘɑəɔ ɞɜɑɝɑɞɚɞ Ɏɚ ɡɚɜɞɔɖɟɗɞɟɜɌɞɌ ɔ Ɏɚ ɝɞɌəɍɑəɚɞɚ ɏɜɌɐɔəɌɜɝɞɎɚ. 

Ṋ ȬəɌɑɜɚɍəɚɞɚ ɎɌɜɑɵɑ ɔɘɌ ɐɚɛɚɗəɔɞɑɗəɌ ɛɜɑɐəɚɝɞ Ɏɚ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɍɔɚɏɌɝ ɓɌ ɐɌ ɝɑ ɖɚɜɔɝɞɔ 

ɖɌɖɚ ɏɚɜɔɎɚ. 

Ṋ ȶɚɘɛɚɝɞɚɞ ɏɚ ɓɌɍɜɓɟɎɌ ɜɌɝɞɚɞ ɔ ɏɔ ɓɌɳɌɖəɟɎɌ ɜɌɝɞɑəɔɳɌɞɌ. 

Ṋ ȶɚɘɛɚɝɞɚɞ ɔɘɌ ɝɎɚɳɝɞɎɌ ɓɌ ɝɟɛɜɑɝɔɎəɔ ɍɚɗɑɝɞɔ. ȿɛɚɞɜɑɍɌɞɌ əɌ ɛɑɝɞɔɢɔɐɔ ɷɑ ɝɑ əɌɘɌɗɔ ɝɚ ɛɜɌɎɔɗəɌ 

ɟɛɚɞɜɑɍɌ əɌ ɝɎɚɳɝɞɎɌɞɌ əɌ ɖɚɘɛɚɝɞɚɞ. 

 

5.2. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐəɔ ɍɌɞɑɜɔɔ 

ȭɌɞɑɜɔɔɞɑ ɔ ɌɖɟɘɟɗɌɞɚɜɔɞɑ ɔɏɜɌɌɞ ɓəɌɣɌɳəɌ ɟɗɚɏɌ ɓɌ ɐɌ ɝɑ ɚɝɔɏɟɜɌɌɞ ɐɑɖɌ ɘəɚɏɟ ɛɜɚɔɓɎɚɐɔ, ɌɛɌɜɌɞɔ ɔ 

ɟɝɗɟɏɔ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ ɝɑɖɚɳɐəɑɎəɚ ɜɌɍɚɞɌɞ ɛɜɌɎɔɗəɚ. ȽɑɖɚɳɌ ɏɚɐɔəɌ, ɛɜɔɍɗɔɒəɚ 800.000 ɘəɚɏɟ 

ɌɎɞɚɘɚɍɔɗɝɖɔ ɍɌɞɑɜɔɔ, 190.000 ɍɜɚɳəɔ ɔəɐɟɝɞɜɔɝɖɔ ɍɌɞɑɜɔɔ ɔ 160.000 ɘəɚɏɟ ɍɌɞɑɜɔɔ ɓɌ ɤɔɜɚɖɌ 

ɛɚɞɜɚɤɟɎɌɣɖɌ ɎɗɑɏɟɎɌɌɞ Ɏɚ ȿəɔɳɌɞɌ əɌ ȱȿ. ȶɚɘɔɝɔɳɌɞɌ ɛɜɑɐɗɚɒɔ ɔəɚɎɌɞɔɎəɌ ɜɑɏɟɗɌɞɔɎɌ ɓɌ ɍɌɞɑɜɔɔ əɌ 

10 ɐɑɖɑɘɎɜɔ 2020 ɏɚɐɔəɌ. ȺɎɌɌ ɜɑɏɟɗɌɞɔɎɌ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɚɍɑɓɍɑɐɔ ɐɑɖɌ ɍɌɞɑɜɔɔɞɑ ɛɚɝɞɌɎɑəɔ əɌ 

ɛɌɓɌɜɚɞ əɌ ȱȿ ɝɑ ɚɐɜɒɗɔɎɔ ɔ ɍɑɓɍɑɐəɔ Ɏɚ ɞɑɖɚɞ əɌ ɢɑɗɔɚɞ ɒɔɎɚɞɑə ɢɔɖɗɟɝ. ȺɞɖɌɖɚ ɚɞɛɌɐəɔɞɑ ɍɌɞɑɜɔɔ 
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ɷɑ ɝɑ ɛɜɚɣɔɝɞɌɞ ɚɐ ɤɞɑɞəɔ ɘɑɞɌɗɔ ɖɌɖɚ ɒɔɎɌ ɔ ɚɗɚɎɚ, ɞɔɑ ɝɑ ɜɑɢɔɖɗɔɜɌɌɞ ɔ ɞɌɖɌ ɝɑ ɐɚɍɔɎɌ ɝɖɌɛɚɢɑəɚɞɚ 

[31].  

ȽɑɛɌɖ, ɚɞɛɌɐəɔɞɑ ɍɌɞɑɜɔɔ ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɌɞ, ɍɑɓ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌɌɞ. ɝɑ ɏɗɑɐɌ ɐɑɖɌ ɑɗɑɖɞɜɔɣəɔɞɑ 

ɘɚɞɚɜɔ ɖɚɜɔɝɞɌɞ ɚɐ ɝɖɟɞɑɜɔ ɐɚ ɘɚɞɚɢɔɖɗɔ, ɝɛɚɜɞɝɖɔ ɌɎɞɚɘɚɍɔɗɔ, ɟɣɔɗɔɤəɔ ɌɎɞɚɍɟɝɔ, ɖɌɘɔɚəɔ, ɎɚɓɚɎɔ 

ɛɌ ɐɟɜɔ ɔ ɌɎɔɚəɔ. ɚɎɌ Ɏɚ ɏɚɗɑɘɌ ɘɑɜɌ ɷɑ ɝɑ ɐɚɗɒɔ əɌ ɛɌɐɚɞ əɌ ɞɜɚɤɚɢɔɞɑ ɔ ɓɌɞɚɌ ɛɚɐɚɍɜɑəɔɞɑ 

ɛɑɜɠɚɜɘɌəɝɔ əɌ ɗɔɞɔɟɘ-ɳɚəɝɖɔɞɑ ɍɌɞɑɜɔɔ. Ȱɚ 2030 ɏɚɐɔəɌ, ɝɑ ɛɜɑɐɎɔɐɟɎɌ ɐɑɖɌ ɍɌɞɑɜɔɔɞɑ ɖɚɔ ɝɑ əɌ 

ɖɜɌɳ əɌ ɟɝɗɟɏɌɞɌ ɍɔ ɘɚɒɑɗɑ ɐɌ əɌɐɘɔəɌɞ əɌɐ 2 ɘɔɗɔɚəɔ ɘɑɞɜɔɣɖɔ ɞɚəɔ ɏɚɐɔɤəɚ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ 

əɌ ɍɌɞɑɜɔɔɞɑ ɏɚ ɛɜɚɐɚɗɒɟɎɌ ɒɔɎɚɞəɔɚɞ Ɏɑɖ əɌ ɍɌɞɑɜɔɔɞɑ ɔ ɔɝɞɚ ɞɌɖɌ ɳɌ əɌɘɌɗɟɎɌ ɟɛɚɞɜɑɍɌɞɌ əɌ 

əɑɚɐɌɘəɑɤəɔɞɑ ɍɌɞɑɜɔɔ Ɏɚ əɑɖɚɔ ɌɛɗɔɖɌɢɔɔ. Ȯɚ əɑɖɚɔ ɝɗɟɣɌɔ, ɍɌɞɑɜɔɔɞɑ ɘɚɒɑ ɐɌ ɝɑ ɚɍəɚɎɌɞ ɔ ɐɌ ɝɑ 

ɖɚɜɔɝɞɌɞ ɐɔɜɑɖɞəɚ Ɏɚ ɐɜɟɏɚ Ɏɚɓɔɗɚ. ȻɚɜɌɐɔ ɚɎɌɌ ɛɜɔɣɔəɌ, ɖɚɏɌ ɍɌɞɑɜɔɳɌɞɌ ɟɘɔɜɌ ɛɜɑɘəɚɏɟ ɜɌəɚ, 

ɠɟəɖɢɔɚəɌɗəɔɞɑ ɘɚɐɟɗɔ ɔ ɷɑɗɔɔ ɝɑ ɜɑɖɚɘɍɔəɔɜɌɌɞ ɓɌ ɐɌ ɝɑ ɝɚɓɐɌɐɌɞ ɚɍəɚɎɑəɔ ɍɌɞɑɜɔɔ ɓɌ ɐɜɟɏɚ 

Ɏɚɓɔɗɚ. 

ȶɚɏɌ ɜɌɍɚɞəɔɚɞ Ɏɑɖ əɌ ɍɌɞɑɜɔɔɞɑ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɑɗɑɖɞɜɔɣəɔɞɑ ɌɎɞɚɘɚɍɔɗɔ ɑ ɖɜɌɳ əɌ ɟɝɗɟɏɌɞɌ, ɞɔɑ 

ɔɘɌɌɞ ɖɌɛɌɢɔɞɑɞ ɐɌ ɝɖɗɌɐɔɜɌɌɞ 70% ɚɐ əɔɎəɔɚɞ ɚɜɔɏɔəɌɗɑə ɖɌɛɌɢɔɞɑɞ. ȾɌɖɌ, ɞɔɑ ɷɑ ɍɔɐɌɞ ɛɜɑəɌɘɑəɑɞɔ 

ɓɌ ɟɛɚɞɜɑɍɌ ɓɌ ɝɖɗɌɐɔɜɌɵɑ ɑəɑɜɏɔɳɌ ăɎɞɚɜ ɒɔɎɚɞò Ɏɚ əɚɎɔ ɌɛɗɔɖɌɢɔɔ. ɞɔɑ ɷɑ ɍɔɐɌɞ ɛɚɎɞɚɜəɚ 

ɔɝɖɚɜɔɝɞɑəɔ Ɏɚ əɑɖɚɔ ɚɍɗɌɝɞɔ ɖɌɖɚ ɤɞɚ ɝɑ ɑɗɑɖɞɜɔɣəɔɞɑ ɘɜɑɒɔ ɔ ɖɚɘɟəɔɖɌɢɔɝɖɔɞɑ ɖɟɗɔ, ɔɝɞɚ ɞɌɖɌ 

ɖɌɖɚ ɝɖɗɌɐɔɜɌɵɑ ɑəɑɜɏɔɳɌ ɓɌ ɝɚɗɌɜəɔ ɠɌɜɘɔ, ɠɌɜɘɔ ɝɚ Ɏɑɞɑɜəɔɢɔ ɔ ɐɜɟɏɔ ɚɍəɚɎɗɔɎɔ ɔɓɎɚɜɔ [32]. 

 

ȱɖɝɛɚ ɔ ɖɚəɠɑɜɑəɢɔɳɌ ăEV BATTERY RECYCLING & REUSE 2022ò ɝɑ ɚɐɜɒɟɎɌɌɞ Ɏɚ Ȱɑɞɜɚɔɞ, ȸɔɣɔɏɑə ɓɌ ɐɌ ɝɑ 

ɔɝɞɜɌɒɌɞ ɔəɔɢɔɳɌɞɔɎɔɞɑ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɔ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɍɌɞɑɜɔɔ əɌ ɖɜɌɳɚɞ əɌ ɟɝɗɟɏɌɞɌ əɌ 

Ɏɚɐɑɣɖɔɞɑ ɌɎɞɚɘɚɍɔɗɝɖɔ ɖɚɘɛɌəɔɔ ɓɌ ɝɗɑɐəɌɞɌ ɏɑəɑɜɌɢɔɳɌ əɌ EV ɍɌɞɑɜɔɔ. 

 

5.3.ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɘɑɞɌɗɑə ɚɞɛɌɐ ɔ ɖɚɘɛɚɓɔɞɑə ɚɞɛɌɐ 

ȸɑɞɌɗɔ 

ȸɑɞɌɗɔɞɑ ɝɑ ɜɑɢɔɖɗɔɜɌɌɞ ɍɑɝɖɚəɑɣəɚ. əɌ ɛɜɔɘɑɜ, ɣɑɗɔɖɚɞ ɑ əɌɳɜɑɢɔɖɗɔɜɌə ɘɌɞɑɜɔɳɌɗ Ɏɚ ɝɎɑɞɚɞ. ȴɝɞɚ 

ɞɌɖɌ, ɑəɑɜɏɔɳɌɞɌ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ əɌ Ɍɗɟɘɔəɔɟɘ ɑ 95%, əɚ ɛɚɞɜɑɍəɌɞɌ ɑəɑɜɏɔɳɌ ɓɌ əɑɏɚɎɚ ɝəɌɍɐɟɎɌɵɑ 

ɚɐ ɜɟɐɌ. Ⱥɍɔɣəɚ, ɘɑɞɌɗɔɞɑ ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɌɞ ɛɚ ɜɑɢɔɖɗɔɜɌɵɑ. ȹɚ, ɘɚɜɌ ɐɌ ɝɑ ɘɔɝɗɔ ɐɑɖɌ 

ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɔ ɚɐ ɘɑɞɌɗɔ ɍɑɓ ɜɑɢɔɖɗɔɜɌɵɑ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɟɐɔ ɚɐɗɔɣəɌ ɛɚɏɚɗɑɘɌ 

ɑɖɚɗɚɤɖɌ ɛɜɑɐəɚɝɞ ɚɐ ɜɑɢɔɖɗɔɜɌɵɑɞɚ. ȹɑɘɌ əɔɖɌɖɎɔ (ɔɗɔ ɘəɚɏɟ ɘɌɗɖɟ) ɎɗɔɳɌəɔɳɌ Ɏɜɓ ɒɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ ɛɚɎɜɓɌəɔ ɝɚ ɛɚɎɞɚɜəɌɞɌ ɚɍɜɌɍɚɞɖɌ. ȻɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɘɑɞɌɗɔɞɑ əɑɘɌ ɛɚɞɜɑɍɌ ɚɐ 

ɑəɑɜɏɔɳɌ. 

ȹɑɖɚɔ ɝɞɌɜɚ ɒɑɗɑɓɚ ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ əɑɖɚɔ ɝɑɖɞɚɜɔ. əɌ ɛɜɔɘɑɜ, ɘɑɞɌɗəɔɞɑ ɐɑɗɚɎɔ ɓɌ 

ɌɎɞɚɘɚɍɔɗɔ ɛɚɝɞɚɳɌəɚ ɝɑ ɖɚɜɔɝɞɌɞ, ɚɝɚɍɑəɚ ɖɚɏɌ ɌɎɞɚɘɚɍɔɗɚɞ ɝɑ ɝɛɟɤɞɌ ɐɚ ɐɑɗɚɎɔ. ȴɝɞɚ ɞɌɖɌ, 

ɘɑɞɌɗəɔɞɑ ɖɚəɞɑɳəɑɜɔ ɣɑɝɞɚ ɝɑ ɖɚɜɔɝɞɌɞ ɛɜɔ ɞɚɎɌɜəɔ ɛɜɌɞɖɔ, Ɍ ɗɔɘɑəɌɞɌ ɠɚɗɔɳɌ ɣɑɝɞɚ ɝɑ ɖɚɜɔɝɞɔ 

ɛɚɎɞɚɜəɚ. Ȱɜɟɏɔ ɗɔɘɑəɖɔ ɝɚ ɛɜɌɓəɔ ɘɑɞɌɗɔ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɖɌɖɚ ɖɌəɔɝɞɜɔ, ɐɜɒɌɣɔ ɓɌ ɘɚɗɔɎɔ, 

ɝɑɖɌɣɔ ɓɌ ɖɚɗɌɣɔɵɌ, ɖɌɗɌɛɔ ɓɌ ɘɌɠɔəɔ/ɣɌɤɔ ɔɗɔ ɣɌɤɔ ɓɌ ɘɑɜɑɵɑ [33]. 

ȭɌɖɌɜəɌɞɌ ɒɔɢɌ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɗɑɝəɚ ɝɎɔɞɖɌəɌ ɔ ɚɍɗɔɖɟɎɌəɌ Ɏɚ ɛɜɑɖɜɌɝəɌ ɟɘɑɞəɚɝɞ. ȴɝɞɚ ɞɌɖɌ, 

ɷɑ ɍɔɐɌɞ əɌɛɜɌɎɑəɔ ɘəɚɏɟ ɜɌɍɚɞɔ ɖɌɖɚ ɐɜɒɌɣɔ ɓɌ ɖɜɛɔ, ɐɜɒɌɣɔ ɓɌ ɖɌɛɌɢɔ ɓɌ ɞɑəɹɑɜɑ, ɐɜɒɌɣ ɓɌ 

ɝɛɔɝɌəɔɳɌ, ɐɜɒɌɣ ɓɌ ɞɌɍɗɑɞɔ, ɐɜɒɌɣ ɓɌ ɠɗɚɜɌ, ɣɔəɔɔ Ɏɑəɢɔ ɔ ɟɖɜɌɝɔ, ɜɌɘɖɌ ɓɌ ɎɔəɚɎɌ ɗɚɓɌ, ɐɚɘɌɞɔ ɔ 

ɐɜɟɏɔ ɜɌɝɞɑəɔɳɌ, ɚɐ ɓɌɖɌɣɌɗɖɔ ɓɌ ɖɌɛɟɞ, ɎɜɎɚɞ əɌ əɔɎəɔɚɞ ɒɔɎɚɞ. ɝɑɛɌɖ ɖɌɖɚ ɛɜɚɐɚɗɒɟɎɌɵɑ əɌ ɒɔɎɚɞəɔɚɞ 

ɢɔɖɗɟɝ əɌ ɛɜɚɔɓɎɚɐɚɞ, ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɳɌ ɔɓɍɑɏəɟɎɌ ɛɚɞɜɑɍɌɞɌ ɐɌ ɝɑ ɛɜɑɘɑɝɞɔ ɔ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ 

ɝɞɚɛɔ ɣɑɗɔɖɚɞ ɔ ɐɌ ɝɑ əɌɛɜɌɎɌɞ əɚɎɔ ɛɜɚɔɓɎɚɐɔ [35]. Ȯɑɷɑ əɑɖɚɔ ɔəɐɟɝɞɜɔɔ ɖɌɖɚ ɓɑɘɳɚɐɑɗɝɖɔɚɞ ɝɑɖɞɚɜ 

ɎɚɚɍɔɣɌɑəɚ ɛɚɎɞɚɜəɚ ɖɚɜɔɝɞɌɞ ɣɑɗɔɣəɔ ɖɚəɝɞɜɟɖɢɔɔ ɔ ɖɚɘɛɚəɑəɞɔ ɓɌ ɚɍɗɚɒɟɎɌɵɑ. Ƀɑɗɔɣəɔɞɑ 

ɖɚəɝɞɜɟɖɢɔɔ ɔ ɣɑɗɔɣəɔɞɑ ɏɜɌɐɑɒəɔ ɛɜɚɔɓɎɚɐɔ ɝɑ ɘəɚɏɟ ɔ ɝɟɤɞɔəɝɖɔ ɐɑɘɚəɞɔɜɌəɔ. ȸəɚɏɟ ɣɑɗɔɣəɔ 

ɏɜɌɐɑɒəɔ ɛɜɚɔɓɎɚɐɔ ɔ ɖɚɘɛɚəɑəɞɔ, ɖɌɖɚ ɤɞɚ ɝɑ ɖɟɛɚɎɔ, ɛɜɚɔɓɎɚɐɔ ɝɚ ɝɎɑɞɗɚɝɑə ɘɑɜɌɣ, ɖɌɖɚ ɤɞɚ ɝɑ 

ɚɏɜɌɐɔ ɔ ɤɔəɔ, ɔ ɝɞɜɟɖɞɟɜəɔ ɑɗɑɘɑəɞɔ ɝɑ ɘəɚɏɟ ɛɚɎɞɚɜɗɔɎɔ [36,37]. 
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Ȱɑəɑɝ, ɎɜɌɍɚɞɑəɚɝɞɌ əɌ ɖɚɘɛɚɓɔɞəɔ ɘɌɞɑɜɔɳɌɗɔ Ɏɚ ɛɚɎɑɷɑ ɝɑɖɞɚɜɔ ɝɑ ɓɏɚɗɑɘɟɎɌ ɚɐ ɐɑə əɌ ɐɑə. 

ȶɚɘɑɜɢɔɳɌɗəɌɞɌ ɌɎɔɳɌɢɔɳɌ, ɑəɑɜɏɔɳɌɞɌ əɌ Ɏɑɞɑɜɚɞ, ɚɐɍɜɌəɌɞɌ, ɎɚɓɐɟɤəɌɞɌ, ɌɎɞɚɘɚɍɔɗɝɖɌɞɌ, 

ɏɜɌɐɑɒəɔɤɞɎɚɞɚ ɔ ɐɜɟɏɔɞɑ ɔəɐɟɝɞɜɔɝɖɔ ɚɍɗɌɝɞɔ ɝɑ Ɏɚ ɛɜɎɔɞɑ ɜɑɐɚɎɔ əɌ ɞɔɑ ɝɑɖɞɚɜɔ. ȶɚɘɛɚɓɔɞəɔɞɑ 

ɘɌɞɑɜɔɳɌɗɔ, ɖɚɔ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌɌɞ ɝɚ ɟɛɚɞɜɑɍɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɖɌɖɚ ɛɗɌɝɞɔɖɌ, ɡɌɜɞɔɳɌ, ɘɑɞɌɗ, ɝɞɌɖɗɚ, 

ɐɜɎɚ, ɝɑ ɤɔɜɚɖɚ ɖɚɜɔɝɞɑəɔ Ɏɚ ɔəɐɟɝɞɜɔɳɌɞɌ ɓɌ ɛɌɖɟɎɌɵɑ. ȰɚɐɑɖɌ ɝɑ ɚɍɔɐɟɎɌɌɞ ɐɌ ɏɚ ɟəɔɤɞɌɞ 

ɖɚɘɛɚɓɔɞəɔɚɞ ɚɞɛɌɐ ɝɚ ɛɜɚɢɑɝɔ ɖɌɖɚ ɝɚɏɚɜɟɎɌɵɑ ɔɗɔ ɓɌɖɚɛɟɎɌɵɑ, ɞɔɑ ɛɜɑɐɔɓɎɔɖɟɎɌɌɞ ɏɚɗɑɘɌ ɤɞɑɞɌ 

əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ. ɐɚɛɚɗəɔɞɑɗəɚ, ɏɟɍɑɵɑɞɚ əɌ ɜɑɝɟɜɝɔɞɑ ɝɑ ɝɛɜɑɣɟɎɌ ɝɚ ɎɖɗɟɣɟɎɌɵɑ Ɏɚ 

ɜɑɛɜɚɐɟɖɢɔɳɌɞɌ [38,39]. 

Ȯɚ ɛɚɝɗɑɐəɔɎɑ ɏɚɐɔəɔ, ɝɑ ɝɗɟɣɔɳɌ ɓəɌɣɌɳəɔ əɌɝɞɌəɔ ɖɚɔ əɑɔɓɘɑɜəɚ ɛɜɔɐɚəɑɝɚɌ ɓɌ ɜɌɓɎɚɳ əɌ ɚɐɜɒɗɔɎɔ 

ɖɚɘɛɚɓɔɞəɔ ɜɑɤɑəɔɳɌ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ. ȳɌɍɜɌəɌɞɌ ɓɌ ɝɖɗɌɐɔɜɌɵɑ əɌ ɖɚɘɛɚɓɔɞɔ Ɏɚ ȯɑɜɘɌəɔɳɌ Ɏɚ 2009 

ɏɚɐɔəɌ, ɎɜɎɚɞ əɌ ɒɔɎɚɞəɔɚɞ Ɏɑɖ əɌ ɛɜɔɘɌɜəɔɞɑ ɏɚɗɑɘɔ ɖɚɘɛɚɓɔɞəɔ ɞɟɜɍɔəɔ əɌ Ɏɑɞɑɜ ɔ ɐɑɌɖɞɔɎɔɜɌɵɑɞɚ 

Ɏɚ 2019-2020 ɏɚɐɔəɌ, ɓɌɍɜɓɟɎɌɵɑɞɚ əɌ ɐɑɌɖɞɔɎɔɜɌɵɑɞɚ əɌ ɌɎɔɚəɔɞɑ ɛɚɜɌɐɔ ɛɌəɐɑɘɔɳɌɞɌ COVID-19 ɔ 

ɔɝɞɚ ɞɌɖɌ ɓɏɚɗɑɘɑəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɞɑɜɘɚɛɗɌɝɞɔɣəɔ ɖɚɘɛɚɓɔɞɔ Ɏɚ ɌɎɞɚɘɚɍɔɗɝɖɌɞɌ ɔəɐɟɝɞɜɔɳɌ, 

ɜɑɢɔɖɗɔɜɌɵɑɞɚ əɌ ɖɚɘɛɚɓɔɞəɔ ɘɌɞɑɜɔɳɌɗɔ ɏɚ əɌɛɜɌɎɔ əɑɚɛɡɚɐəɚ ɐɌ ɝɑ ɜɌɓɎɔɳɌɞ ɜɑɤɑəɔɳɌ ɓɌ 

ɞɜɌəɝɠɚɜɘɌɢɔɳɌ [40]. 

ȶɚɘɛɚɓɔɞəɔɚɞ ɚɞɛɌɐ ɝɑ ɜɑɢɔɖɗɔɜɌ ɔ ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɔ ɖɌɖɚ ɘɑɞɌɗɑə ɚɞɛɌɐ. ȽɑɛɌɖ, ɞɔɑ ɷɑ ɍɔɐɌɞ 

ɛɚɎɞɚɜəɚ ɔɝɖɚɜɔɝɞɑəɔ ɝɚ ɟɜɑɐɟɎɌɵɑ ɝɚ ɑɐəɚɝɞɌɎəɔ ɞɑɡəɔɖɔ əɌ ɛɜɔɑɘ ɍɑɓ ɜɑɢɔɖɗɔɜɌɵɑ. əɌ ɛɜɔɘɑɜ, 

ɘɌɝɌ ɔɗɔ ɛɟɠ ɣɑɝɞɚ ɝɑ əɌɛɜɌɎɑəɔ ɚɐ ɌɎɞɚɘɚɍɔɗɝɖɔ ɏɟɘɔ ɝɚ ɑɐəɚɝɞɌɎəɔ ɌɜɌəɒɘɌəɔ. ȶɚəɓɑɜɎɔ ɓɌ 

ɘɗɑɖɚ ɔɗɔ ɛɔɳɌɗɚɢɔ ɷɑ ɍɔɐɑ ɛɌɜɔɣəɔɖ ɝɚ ɗɑɝɑə ɌɜɌəɒɘɌə. ȶɟɞɔɔɞɑ ɝɚ ɣɔɛɚɎɔ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ 

ɖɌɖɚ ɖɟɞɔɔ ɓɌ ɝɖɗɌɐɔɜɌɵɑ əɌ ɜɌɓəɔ ɛɜɑɐɘɑɞɔ ɝɚ ɑɐəɚɝɞɌɎəɚ ɣɔɝɞɑɵɑ ɍɑɓ ɐɌ ɝɑ ɛɜɌɎɌɞ əɔɖɌɖɎɔ 

ɛɜɚɘɑəɔ əɌ ɛɜɔɑɘɚɞ [41]. 
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5.4. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɑɗɑɖɞɜɚəɝɖɔ ɚɞɛɌɐ 

ȱɗɑɖɞɜɚəɝɖɔɚɞ ɚɞɛɌɐ (ɑ-ɚɞɛɌɐ) ɑ ɓɏɚɗɑɘɑə ɓɌ 21% Ɏɚ ɛɚɝɗɑɐəɔɞɑ ɛɑɞ ɏɚɐɔəɔ, Ɏɚ ɝɚɏɗɌɝəɚɝɞ ɝɚ ɝɎɑɞɝɖɔɚɞ 

ɔɓɎɑɤɞɌɳ ɓɌ ɝɗɑɐɑɵɑ əɌ ɑ-ɚɞɛɌɐɚɞ 2020 ɏɚɐɔəɌ. ȱɗɑɖɞɜɚəɝɖɔɚɞ ɚɞɛɌɐ ɍɔɐɑɳɷɔ əɌɳɍɜɓɚ ɜɌɝɞɑɣɖɔɚɞ ɞɑɖ əɌ 

ɚɞɛɌɐ əɌ ɏɗɚɍɌɗəɚ əɔɎɚ ɝɑ ɛɜɑɐɎɔɐɟɎɌ ɐɌ ɝɑ ɛɜɚɤɔɜɔ ɐɎɚɳəɚ ɐɚ 2045 ɏɚɐɔəɌ. ɞɚɳ ɑ ɚɛɌɝɑə ɓɌ ɒɔɎɚɞəɌɞɌ 

ɝɜɑɐɔəɌ ɔ ɓɐɜɌɎɳɑɞɚ əɌ ɗɟɮɑɞɚ, ɍɔɐɑɳɷɔ ɑ-ɚɞɛɌɐɚɞ ɝɚɐɜɒɔ ɞɚɖɝɔɣəɔ ɌɐɔɞɔɎɔ ɔ ɚɛɌɝəɔ ɘɌɞɑɜɔɔ ɖɌɖɚ 

ɒɔɎɌɞɌ. ȱɎɜɚɛɌ ɑ ɜɌəɏɔɜɌəɌ ɝɌɘɚ əɌ Ɏɞɚɜɚ ɘɑɝɞɚ ɓɌɐ ȬɓɔɳɌ Ɏɚ ɚɐəɚɝ əɌ ɑ-ɚɞɛɌɐɚɞ ɝɚ əɌɐ 12 ɘɔɗɔɚəɔ 

ɘəɚɏɟ ɜɌɝɔɛɌəɌ ɚɛɜɑɘɌ ɏɚɐɔɤəɚ. Ɏɚ ɝɚɏɗɌɝəɚɝɞ ɝɚ ɔɓɎɑɤɞɌɳɚɞ əɌ ȿȹȱȻ, ăȱ-ɚɞɛɌɐɚɞ ɘɚɒɑ ɐɌ ɍɔɐɑ 

ɤɔɜɚɖ ɛɚɔɘ ɖɚɳ ɝɚɐɜɒɔ ɜɌɝɛɜɚɝɞɜɌəɑɞɚɝɞ əɌ ɑɗɑɖɞɜɔɣəɌ ɔ ɚɛɜɑɘɌ ɤɞɚ ɘɚɒɑ ɐɌ ɝɑ əɌɛɜɌɎɔ ɛɚɜɌɐɔ 

ɖɜɌɳɚɞ əɌ ɒɔɎɚɞɚɞ əɌ ɑɗɑɖɞɜɚəɝɖɔɞɑ ɟɜɑɐɔ ɔ əɑ ɔɘ əɚɝɔ Ɏɜɑɐəɚɝɞ əɌ əɔɎəɔɞɑ ɝɚɛɝɞɎɑəɔɢɔ. ȱ-ɚɞɛɌɐɚɞ ɑ 

ɑɗɑɖɞɜɚəɝɖɔ ɛɜɚɔɓɎɚɐɔ ɖɚɔ ɝɑ əɑɝɌɖɌəɔ, əɑ ɜɌɍɚɞɌɞ ɔ ɝɑ ɛɜɔɍɗɔɒɟɎɌɌɞ ɔɗɔ ɝɑ əɌ ɎɜɎɚɞ əɌ əɔɎəɔɚɞ 
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ăɖɚɜɔɝɑə Ɏɑɖò. ȶɚɘɛɳɟɞɑɜɔ, ɞɑɗɑɎɔɓɚɜɔ, Ɏɔɐɑɚɜɑɖɚɜɐɑɜɔ, ɝɞɑɜɑɚ, ɖɚɛɔɜɔ ɔ ɠɌɖɝ ɘɌɤɔəɔ ɝɑ 

ɝɑɖɚɳɐəɑɎəɔ ɑɗɑɖɞɜɚəɝɖɔ ɛɜɚɔɓɎɚɐɔ [42-44]. 

 

ȻɚɎɑɷɑɞɚ ɛɚɞɜɚɤɟɎɌɣɔ ɘɔɝɗɌɞ ɐɑɖɌ ɷɑ Ɏɑ ɣɔəɔ ɜɑɣɔɝɔ ɔɐɑəɞɔɣəɚ ɐɌ ɏɚ ɛɚɛɜɌɎɔɞɑ Ɍɖɚ ɖɟɛɔɞɑ ɝɚɝɑɘɌ 

əɚɎ. ȶɌɠɟɗɔɵɌɞɌ ɓɌ ɛɚɛɜɌɎɖɌ, ɖɚɔ ɏɔ ɔɘɌ ɛɜɑɖɟ 1.500 Ɏɚ ɝɎɑɞɚɞ, ɝɑ ɘɑɝɞɌ ɓɌ ɝɚɝɞɌəɚɢɔ ɤɞɚ ɝɑ ɛɚɳɌɎɔɳɌ 

Ɏɚ ɁɚɗɌəɐɔɳɌ Ɏɚ 2009 ɏɚɐɔəɌ, ɖɌɐɑ ɤɞɚ ɗɟɮɑɞɚ əɚɝɌɞ ɝɖɜɤɑəɔ ɛɜɑɐɘɑɞɔ ɚɐ ɐɚɘɌ ɔ ɞɔɘ ɚɐ Ɏɚɗɚəɞɑɜɔ ɔɘ 

ɛɚɘɌɏɌ ɐɌ ɏɔ ɛɚɛɜɌɎɌɞ. ȾɌɖɌ, ɞɔɑ ɷɑ ɏɚ ɔɓɍɑɏəɌɞ ɍɜɓɔɚɞ ɢɔɖɗɟɝ əɌ ɖɟɛɟɎɌɵɑ, ɖɚɜɔɝɞɑɵɑ, ɚɞɠɜɗɌɵɑ 

ɐɚɐɑɖɌ ɝɚɓɐɌɎɌɌɞ ɓɌɑɐəɔɢɌ əɌ ɝɑɜɎɔɝɑɜɔ. 

 

ȱɎɜɚɛɝɖɌɞɌ ɟəɔɳɌ ɛɜɑɓɑɐɑ ɎɔɞɌɗɑə ɣɑɖɚɜ Ɏɚ ɛɜɚɘɚɎɔɜɌɵɑɞɚ əɌ ɛɚɛɜɌɎɌəɚɝɞɌ əɌ ɑɗɑɖɞɜɚəɝɖɔɞɑ ɟɜɑɐɔ 

ɝɚ ɔɘɛɗɑɘɑəɞɔɜɌɵɑ əɌ əɚɎɔɞɑ ɘɑɜɖɔ ɓɌ ɑɖɚɐɔɓɌɳə əɌ ȱȿ, ɖɚɔ ɏɔ ɚɍɎɜɓɟɎɌɌɞ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ əɌ 

ɚɐɜɑɐɑəɔ ɑɗɑɖɞɜɚəɝɖɔ ɛɜɚɔɓɎɚɐɔ ɛɚɗɑɝəɚ ɐɌ ɳɌ ɠɚɜɘɔɜɌɌɞ ɛɚɛɜɌɎɖɌɞɌ əɌ 1 ɘɌɜɞ 2021 ɏɚɐɔəɌ. 

ȳɌɖɚəɚɐɌɎɝɞɎɚɞɚ əɌ ȱȿ ɓɌ ɑɖɚɐɔɓɌɳə ɘɚɒɑ ɐɌ ɍɔɐɑ ɌɗɌɞɖɌ ɖɚɳ ɛɚɝɞɌɎɟɎɌ ɓɌɐɚɗɒɔɞɑɗəɔ ɘɔəɔɘɌɗəɔ 

ɝɞɌəɐɌɜɐɔ ɓɌ ɑəɑɜɏɑɞɝɖɌɞɌ ɑɠɔɖɌɝəɚɝɞ əɌ ɛɜɚɔɓɎɚɐɔɞɑ ɤɞɚ ɝɑ ɛɜɚɐɌɎɌɌɞ Ɏɚ ɓɑɘɳɔɞɑ-ɣɗɑəɖɔ əɌ ȱȶȿ. 

ɍɗɌɏɚɐɌɜɑəɔɑ əɌ ɚɎɌ, ɝɑ ɏɌɜɌəɞɔɜɌ ɐɑɖɌ Ɍɜɞɔɖɗɔɞɑ ɝɚ əɔɝɖɔ ɛɑɜɠɚɜɘɌəɝɔ əɑ ɝɑ ɛɜɚɐɌɎɌɌɞ Ɏɚ 

ɓɑɘɳɔɞɑ əɌ ȱȿ. ȺɎɔɑ ɘɑɜɖɔ ɝɑ ɚɐəɑɝɟɎɌɌɞ əɌ ɣɑɞɔɜɔ ɎɌɜɔɳɌəɞɔ əɌ ɑɗɑɖɞɜɔɣəɔ ɌɛɌɜɌɞɔ ɖɌɖɚ ɞɑɗɑɎɔɓɚɜɔ 

ɔɗɔ ɐɜɟɏɔ ɑɗɑɖɞɜɚəɝɖɔ ɐɔɝɛɗɑɔ, ɠɜɔɒɔɐɑɜɔ, ɘɌɤɔəɔ ɓɌ ɛɑɜɑɵɑ ɔ ɘɌɤɔəɔ ɓɌ ɘɔɑɵɑ ɝɌɐɚɎɔ. ȺɎɔɑ 

ɘɑɜɖɔ ɝɑ ɐɔɓɌɳəɔɜɌəɔ ɓɌ ɛɚɛɜɌɎɖɌ ɔ ɝɑ ɛɜɔɘɑəɟɎɌɌɞ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɞɚɌ ɓəɌɣɔ ɐɑɖɌ ɝɞɚɖɌɞɌ ɘɚɜɌ 

ɐɌ ɍɔɐɑ ɐɔɓɌɳəɔɜɌəɌ əɌ əɌɣɔə əɌ ɖɚɳ ɘɚɒɑ ɐɌ ɝɑ ɜɌɝɖɗɚɛɔ. ȽɛɜɚɞɔɎəɔɞɑ ɍɌɜɌɵɌ ɓɌ ɛɚɛɜɌɎɖɌ 

ɐɚɝɞɌɛəɚɝɞ əɌ ɜɑɓɑɜɎəɔ ɐɑɗɚɎɔ, ɛɜɔɝɞɌɛɚɞ ɐɚ ɔəɠɚɜɘɌɢɔɔ ɓɌ ɛɚɛɜɌɎɖɌ ɷɑ ɝɞɌɛɔ əɌ ɝɔɗɌ əɌ 1 ɘɌɜɞ 

2023 ɏɚɐɔəɌ. 
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ȴɝɞɚ ɞɌɖɌ, ɍɑɌ ɎɚɎɑɐɑəɔ əɚɎɔ ɐɌəɚɣəɔ ɓɌɖɚəɔ ɐɌəɚɣəɔ əɌɘɌɗɟɎɌɵɌ ɓɌ ɟɝɗɟɏɔɞɑ ɓɌ ɛɚɛɜɌɎɖɌ 

ɓɌ əɑɖɚɗɖɟ ɟɜɑɐɔ ɖɌɖɚ ɠɜɔɒɔɐɑɜɔ ɔ ɘɌɤɔəɔ ɓɌ ɛɑɜɑɵɑ Ɏɚ ɄɎɑɐɝɖɌ ɔ ȬɎɝɞɜɔɳɌ Ɏɚ 2017 

ɏɚɐɔəɌ. ȴɝɞɚ ɞɌɖɌ Ɏɚ ɄɛɌəɔɳɌ, ɛɜɚɐɚɗɒɟɎɌɵɑɞɚ əɌ ɓɌɖɚəɝɖɔɚɞ ɏɌɜɌəɞɑə ɛɑɜɔɚɐ ɓɌ 

ɛɜɚɔɓɎɚɐɔɞɑ ɐɚ əɑɖɚɗɖɟ ɏɚɐɔəɔ ɔ ɘɔəɔɘɌɗəɚɞɚ Ɏɜɑɘɑ Ɏɚ ɖɚɑ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ ɘɚɜɌ ɐɌ 

ɔɘɌɌɞ ɜɑɓɑɜɎəɔ ɐɑɗɚɎɔ ɑɐəɌɤ ɐɚ 10 ɏɚɐɔəɔ ɍɑɤɑ ɚɐɚɍɜɑəɚ Ɏɚ Ɍɛɜɔɗ 2021 ɏɚɐɔəɌ[42-45]. 

ɂȰ-Ɍ ɔ ȰȮȰ-Ɍ ɝɑ ɑ-ɚɞɛɌɐ. ȱɗɑɖɞɜɚəɝɖɔɚɞ ɚɞɛɌɐ ɝɑ ɐɚəɔɜɌ əɌ ɍɜɚɳəɔ ɐɚɍɜɚɞɎɚɜəɔ 

ɚɜɏɌəɔɓɌɢɔɔ ɔɗɔ ɓɐɜɟɒɑəɔɳɌ, ɞɌɖɌ ɤɞɚ ɚəɔɑ ɤɞɚ ɝɑ Ɏɚ ɜɌɍɚɞəɌ ɝɚɝɞɚɳɍɌ ɣɑɝɞɚɛɌɞɔ ɏɔ 

ɖɚɜɔɝɞɌɞ ɗɟɮɑɞɚ əɌ ɖɚɔ ɔɘ ɑ ɛɚɞɜɑɍəɌ. Ƚɚ ɛɜɌɎɑɵɑ əɑɖɚɔ ɑɐəɚɝɞɌɎəɔ ɌɜɌəɒɘɌəɔ ɝɚ 

ɑɗɑɖɞɜɚəɝɖɔ ɝɞɌɜɔ ɔɗɔ ɚɤɞɑɞɑəɔ ɂȰ-Ɍ ɔ ȰȮȰ-Ɍ, ɷɑ ɝɑ əɌɛɜɌɎɌɞ əɑɖɚɔ ɑɐəɚɝɞɌɎəɔ ɛɜɑɐɘɑɞɔ 

ɖɌɖɚ ɛɚɐɘɑɞɌɣɔ, ɟɖɜɌɝɔ ɓɌ ɏɜɌɐɔəɌ, ɜɌɘɖɔ ɓɌ ɠɚɞɚɏɜɌɠɔɔ ɖɚɔ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ 

ɛɜɔɑɘ. 

ȹɑɖɚɔ ɛɜɔɐɚɍɔɎɖɔ ɚɐ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɔ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɑ-ɚɞɛɌɐ ɝɑ [46,47]: 
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- Ȼɜɔɜɚɐəɔɞɑ ɜɑɝɟɜɝɔ ɝɑ ɓɌɣɟɎɌəɔ. ȼɑɢɔɖɗɔɜɌɵɑɞɚ ɔ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɑ-ɚɞɛɌɐɚɞ 

ɚɝɔɏɟɜɟɎɌɌɞ ɐɑɖɌ Ɏɜɑɐəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɚɐ ɑɗɑɖɞɜɚəɝɖɔ ɝɞɚɖɔ ɝɚ ɛɚɘɔəɌɞ ɜɚɖ ɝɑ 

ɚɍəɚɎɟɎɌɌɞ ɔ ɖɚɜɔɝɞɌɞ Ɏɚ əɚɎɔ ɛɜɚɔɓɎɚɐɔ. 

 

5.5. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐ ɚɐ ɝɞɌɖɗɚ 

ȺɞɛɌɐəɚɞɚ ɝɞɌɖɗɚ ɑ ɏɗɌɎəɔɚɞ ɑɗɑɘɑəɞ əɌ ɢɎɜɝɞɔɚɞ ɚɞɛɌɐ. Ƚɑ əɌɚɮɌ Ɏɚ ɘəɚɏɟ ɠɚɜɘɔ, ɎɖɗɟɣɟɎɌɳɷɔ ɗɔɘ, 

ɝɞɌɖɗɑəɔ ɤɔɤɔɵɌ, ɛɜɚɓɚɜɝɖɚ ɝɞɌɖɗɚ ɔ ɝɞɌɖɗɑəɔ ɖɚəɞɑɳəɑɜɔ, ɝɞɌɖɗɚ ɝɚ ɝɔɳɌɗɔɢɌ. ȽɞɌɖɗɚɞɚ ɔɘɌ ɚɐɗɔɣəɔ 

ɔ ɑɝɞɑɞɝɖɔ ɝɎɚɳɝɞɎɌ ɖɌɖɚ ɘɚɒɑ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ, ɝɚ Ɏɔɝɚɖɔ ɛɑɜɠɚɜɘɌəɝɔ. ȰɑɛɚəɔɳɌɞɌ ɝɚ ɚɞɛɌɐəɚ 

ɝɞɌɖɗɚ ɑ əɑɛɚɒɑɗəɌ ɍɔɐɑɳɷɔ əɑ ɑ ɍɔɚɜɌɓɏɜɌɐɗɔɎɌ ɔ əɑ ɑ ɛɜɔɳɌɞɑɗɝɖɌ ɓɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ [48]. 

ȽɞɌɖɗɑəɔɞɑ ɤɔɤɔɵɌ ɓɌ ɚɞɛɌɐ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɜɌɓɎɚɳəɌɞɌ ɔəɐɟɝɞɜɔɳɌ. ȻɚɘɔɝɗɌɞɌ ɓɌ ɏɜɌɐɑɵɑ ɰɔɐɚɎɔ ɚɐ 

ɤɔɤɔɵɌ ɐɌɞɔɜɌ ɚɐ ɛɜɑɞɡɚɐəɔɚɞ ɛɑɜɔɚɐ. ɛɚɓəɌɞɚ ɑ ɐɑɖɌ ɝɗɚɍɚɐəɔɞɑ Ɍɘɠɚɜɔ ɍɔɗɑ ɖɚɜɔɝɞɑəɔ Ɏɚ 

ɏɜɌɐɑɒəɔɤɞɎɚɞɚ ɓɌ Ɏɜɑɘɑ əɌ ɞɜɌɐɔɢɔɚəɌɗəɔɚɞ ɜɔɘɝɖɔ ɛɑɜɔɚɐ. ɛɚɜɌɐɔ ɚɎɔɑ Ɍɘɠɚɜɔ əɌɘɌɗɑəɌ ɑ 

ɔɝɖɚɜɔɝɞɑəɚɝɞɌ əɌ ɍɑɞɚəɚɞ əɌ ɏɚɜəɔɞɑ ɐɑɗɚɎɔ əɌ ɓɏɜɌɐɔɞɑ. ɂɔɜɖɟɝɚɞ əɌ ȸɌɖɝɑəɢɔɟɝ ɑ ɑɐɑə Ɏɚ ɝɑɖɚɳɌ 

ɚɐ ɞɌɖɎɔɞɑ ɝɞɜɟɖɞɟɜɔ. ȻɜɔɘɌɜəɌɞɌ ăɖɟɷɌ ɓɌ ɤɔɤɔɵɌò ɝɑ ɛɜɑɞɛɚɝɞɌɎɟɎɌ ɐɑɖɌ ɑ ɎɏɜɌɐɑəɌ ȹɑɎɌɐɌ ɚɐ 

ȮɔɗɔɳɌɘ ɀ. Ȼɑɖ Ɏɚ 1902 ɏɚɐɔəɌ. Ȱɑɝɑɞ ɔɗɳɌɐɔ ɚɞɛɌɐəɔ ɝɞɌɖɗɑəɔ ɤɔɤɔɵɌ ɍɔɗɑ ɟɛɚɞɜɑɍɑəɔ Ɏɚ ɜɌɓɎɚɳɚɞ 

əɌ ɖɟɷɌɞɌ. ȶɟɷɌɞɌ, ɖɚɳɌ ɝɞɚɑɤɑ əɑɖɚɗɖɟ ɏɚɐɔəɔ, ɍɑɤɑ ɟɜəɌɞɌ Ɏɚ 1980-ɞɔɞɑ. Ȱɑəɑɝ, ɛɚɝɞɚɳɌɞ ɘəɚɏɟ 

ɛɜɔɘɑɜɚɢɔ əɌ ɓɏɜɌɐɔ əɌɛɜɌɎɑəɔ ɝɚ ɰɔɐɚɎɔ əɌɛɜɌɎɑəɔ ɚɐ ɚɞɛɌɐəɔ ɝɞɌɖɗɑəɔ ɤɔɤɔɵɌ [49]. 
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ȹɌ ɛɜɔɘɑɜ, ɍɑɤɑ ɔɝɞɜɌɒɑəɚ ɐɑɖɌ əɑɏɚɎɔɞɑ ɝɎɚɳɝɞɎɌ ɖɚɏɌ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ ɓɌɘɑəɌ əɌ ɢɑɘɑəɞ, ɠɔə 

ɌɏɜɑɏɌɞ ɔ ɏɜɟɍ ɌɏɜɑɏɌɞ Ɏɚ ɍɑɞɚəɝɖɌ ɘɑɤɌɎɔəɌ. ȼɑɓɟɗɞɌɞɔɞɑ ɚɐ ɞɑɝɞɚɞ əɌ ɝɞɟɐɔɳɌɞɌ ɛɚɖɌɒɟɎɌɌɞ ɐɑɖɌ ɑ 

ɘɚɒəɚ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɚɞɛɌɐəɚ ɝɞɌɖɗɚ ɖɌɖɚ ɠɔə ɌɏɜɑɏɌɞ ɝɚ ɔɐɑəɞɔɣəɔ ɖɌɜɌɖɞɑɜɔɝɞɔɖɔ ɖɌɖɚ ɚəɔɑ əɌ 

ɛɜɔɜɚɐɑə ɛɑɝɚɖ ɌɏɜɑɏɌɞ ɍɑɞɚə ɤɞɚ ɑ ɚɍɑɓɍɑɐɑə [48]. Ȯɚ ɐɜɟɏɌ ɝɞɟɐɔɳɌ, ɍɑɤɑ ɑɎɌɗɟɔɜɌəɌ ɟɛɚɞɜɑɍɌɞɌ 

əɌ ɝɞɌɖɗɑə ɚɞɛɌɐ əɌɘɑɝɞɚ ɠɜɔɞ ɤɞɚ ɝɑ ɖɚɜɔɝɞɔ Ɏɚ ɝɚɝɞɌɎɔɞɑ əɌ ɏɗɌɓɟɜɌ Ɏɚ ɖɑɜɌɘɔɣɖɌɞɌ ɔəɐɟɝɞɜɔɳɌ. 

ȶɌɖɚ ɜɑɓɟɗɞɌɞ əɌ ɞɚɌ, ɟɞɎɜɐɑəɚ ɑ ɖɚɜɔɝɞɑɵɑ əɌ 3% ɝɞɌɖɗɑə ɚɞɛɌɐ ɛɚ ɘɌɝɌ əɌɘɑɝɞɚ ɠɜɔɞ Ɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɖɑɜɌɘɔɣɖɔ ɝɌɐɚɎɔ ɓɌ ɘɌɝɌ [50]. Ⱥɐ ɜɑɓɟɗɞɌɞɔɞɑ ɐɚɍɔɑəɔ Ɏɚ ɜɌɘɖɔɞɑ əɌ ɐɜɟɏɚɞɚ 

ɔɝɞɜɌɒɟɎɌɵɑ, ɚɐɜɒɗɔɎɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɏɜɌɐɑɒəɔ ɘɌɞɑɜɔɳɌɗɔ ɚɐ ɞɟɗɔ, ɖɚɔ ɎɖɗɟɣɟɎɌɌɞ ɚɞɛɌɐəɚ 

ɝɞɌɖɗɚ, əɔ ɐɚəɑɝɑ ɚɐɗɟɖɌ [51. 

 

ȺɞɛɌɐəɚɞɚ ɝɞɌɖɗɚ ɝɑ ɜɑɢɔɖɗɔɜɌ ɔ ɛɚɎɞɚɜəɚ ɝɑ ɖɚɜɔɝɞɔ ɟɛɚɜəɚ. ȽɞɌɖɗɑəɔɞɑ ɝɌɐɚɎɔ ɝɑ 
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ɝɚɎɜɤɑəɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. ȽɞɌɖɗɑəɔ ɞɑɏɗɔ, ɤɔɤɔɵɌ ɔ ɐɜɟɏɔ ɝɞɔɗɚɎɔ əɌ ɝɞɌɖɗɑəɔ 

ɖɚəɞɑɳəɑɜɔ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɛɚɎɞɚɜəɚ ɔɗɔ ɐɌ ɝɑ ɛɜɑəɌɘɑəɌɞ əɌ ɘəɚɏɟ əɌɣɔəɔ. ɖɌɖɚ 

ɛɜɔɘɑɜ, ɷɑ ɘɚɒɑɞɑ ɛɚɎɞɚɜəɚ ɐɌ ɏɔ ɖɚɜɔɝɞɔɞɑ ɝɞɌɖɗɑəɔɞɑ ɖɚəɞɑɳəɑɜɔ ɓɌ ɓɌəɌɑɞɔ, ɌɍɌɒɟɜɔ, 

ɝɖɗɌɐɔɜɌɵɑ ɔɗɔ ɛɜɚɑɖɞɔ ɓɌ ăəɌɛɜɌɎɔ ɝɌɘò ɔɗɔ ɖɌɖɚ ɎɌɓəɌ, ɝɞɌɖɗɚ ɔɗɔ ɝɌɐɑɵɑ [52,53].  

5.6.ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐ ɚɐ ɡɌɜɞɔɳɌ 

 
ȽɎɑɞɝɖɌɞɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɡɌɜɞɔɳɌ ɝɑ ɓɏɚɗɑɘɔ ɓɌ 400% Ɏɚ ɛɚɝɗɑɐəɔɞɑ 40 ɏɚɐɔəɔ. ɁɌɜɞɔɳɌɞɌ ɝɚɣɔəɟɎɌ 

ɛɜɔɍɗɔɒəɚ 26% ɚɐ Ɏɖɟɛəɔɚɞ ɚɞɛɌɐ əɌ ɐɑɛɚəɔɔɞɑ. ȴɌɖɚ ɤɔɜɟɘ ɝɎɑɞɚɞ ɝɑ ɝɌɐɌɞ əɚɎɔ ɐɜɎɳɌ, əɌɳɏɚɗɑɘ ɐɑɗ 

ɚɐ ɝɌɐɑɵɑɞɚ ɐɜɎɳɌ ɑ ɘɚəɚɖɟɗɞɟɜɌ. ɚɎɚɳ ɝɗɟɣɌɳ ɝɚɓɐɌɎɌ ɝɎɚɔ ɑɖɚɗɚɤɖɔ ɛɜɚɍɗɑɘɔ. ȴɝɞɚ ɞɌɖɌ, 

ɔəɐɟɝɞɜɔɳɌɞɌ ɓɌ ɢɑɗɟɗɚɓɌ ɔ ɡɌɜɞɔɳɌ ɝɑ ɛɑɞɞɔ əɌɳɏɚɗɑɘ ɛɚɞɜɚɤɟɎɌɣ əɌ ɑəɑɜɏɔɳɌ, ɝɚ ɣɑɞɔɜɔ ɛɜɚɢɑəɞɔ ɚɐ 

ɢɑɗɚɖɟɛəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɑəɑɜɏɔɳɌ Ɏɚ ɝɎɑɞɚɞ. 

Ⱥɐ 2010 ɐɚ 2060 ɏɚɐɔəɌ, ɏɗɚɍɌɗəɌɞɌ ɛɚɞɜɚɤɟɎɌɣɖɌ əɌ ɢɑɗɟɗɚɓɌ ɔ ɡɌɜɞɔɳɌ ɝɑ ɚɣɑɖɟɎɌ ɐɌ ɝɑ ɟɐɎɚɔ. 

ȳɏɚɗɑɘɟɎɌɵɑɞɚ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɡɌɜɞɔɳɌ ɐɚɛɚɗəɔɞɑɗəɚ ɷɑ ɏɚ ɓɏɚɗɑɘɔ ɔ ɚəɌɖɌ ɖɜɔɞɔɣəɔɚɞ ɔ 

ɛɚɝɞɚɳɌəɚ Ɏɗɚɤɑə ɛɜɔɞɔɝɚɖ Ɏɜɓ ɝɎɑɞɝɖɔɞɑ ɤɟɘɔ. Ⱥɐ 2001 ɐɚ 2019 ɏɚɐɔəɌ, əɌ ɏɗɚɍɌɗəɚ əɔɎɚ ɝɑ ɔɓɏɟɍɑəɔ 

ɢɑɗɔ 386 ɘɔɗɔɚəɔ ɡɑɖɞɌɜɔ ɤɟɘɌ. ȺɎɌɌ ɓɌɏɟɍɌ ɛɜɑɞɝɞɌɎɟɎɌ ɜɑɣɔɝɔ 10% əɌɘɌɗɟɎɌɵɑ əɌ ɛɚɖɜɔɎɖɌɞɌ əɌ 

ɐɜɎɳɌɞɌ ɚɐ 2000 ɏɚɐɔəɌ. ȳɌ 1 ɞɚə ɛɟɗɛɌ ɛɚɞɜɑɍəɔ ɝɑ 2 ɖɟɛɔɤɞɌ ɐɜɎɳɌ ɔ 20 ɐɜɎɳɌ ɝɑ ɓɌɍɌɎɟɎɌɌɞ ɓɌ ɚɎɌ. 

ȾɜɑɍɌ ɐɌ ɝɑ ɓəɌɑ ɐɑɖɌ ɝɚ ɍɗɚɖ ɚɐ 20 ɐɜɎɳɌ ɘɚɒɑ ɐɌ ɝɑ əɌɛɜɌɎɌɞ ɝɌɘɚ 200.000 ɝɞɜɌəɔɢɔ, ɚɐəɚɝəɚ 80 

ɖɟɞɔɔ ɡɌɜɞɔɳɌ ɓɌ ɖɚɛɔɜɌɵɑ Ȭ4. ȼɑɢɔɖɗɔɜɌɵɑɞɚ əɌ ɡɌɜɞɔɳɌɞɌ ɓɌɤɞɑɐɟɎɌ ɑəɑɜɏɔɳɌ ɔ ɏɚ əɌɘɌɗɟɎɌ 

ɓɌɏɌɐɟɎɌɵɑɞɚ əɌ ɒɔɎɚɞəɌɞɌ ɝɜɑɐɔəɌ ɓɌ Ɏɜɑɘɑ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ. ȽɑɛɌɖ, ɐɚɐɑɖɌ ɓɌ 1 ɞɚə ɝɔɜɚɎɌ 

ɡɌɜɞɔɳɌ ɝɑ ɛɚɞɜɑɍəɔ 24.000 ɏɌɗɚəɔ ɎɚɐɌ ɓɌ ɐɌ ɝɑ əɌɛɜɌɎɔ, ɓɌ ɜɑɢɔɖɗɔɜɌəɌ ɡɌɜɞɔɳɌ ɝ¯ ɟɤɞɑ ɝɑ ɛɚɞɜɑɍəɔ 

12.000 ɏɌɗɚəɔ ɎɚɐɌ ɛɚ ɞɚə. Ƚɚ ɐɜɟɏɔ ɓɍɚɜɚɎɔ, əɌɘɌɗɟɎɌɵɑɞɚ əɌ ɛɚɞɜɚɤɟɎɌɣɖɌɞɌ əɌ ɡɌɜɞɔɳɌ ɔ ɛɚɎɞɚɜəɌɞɌ 

ɟɛɚɞɜɑɍɌ əɌ ɡɌɜɞɔɳɌɞɌ ɝɑ ɔɝɞɚ ɞɚɗɖɟ ɎɌɒəɔ ɖɌɖɚ ɔ ɜɑɢɔɖɗɔɜɌɵɑɞɚ ɡɌɜɞɔɳɌ [55-56]. 

ȺɞɛɌɐəɌɞɌ ɡɌɜɞɔɳɌ ɏɑəɑɜɌɗəɚ ɝɑ ɜɑɢɔɖɗɔɜɌ, ɛɚɎɞɚɜəɚ ɝɑ ɛɜɚɔɓɎɑɐɟɎɌ ɖɌɖɚ ɡɌɜɞɔɳɌ ɔ ɝɑ əɟɐɔ ɓɌ 

ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. ȽɑɛɌɖ, ɛɚɝɞɚɳɌɞ ɚɍɗɌɝɞɔ ɖɌɐɑ ɡɌɜɞɔɳɌɞɌ ɷɑ ɝɑ ɖɚɜɔɝɞɔ ɍɑɓ ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ. 

ȻɚɝɞɚɳɌɞ ɌɖɌɐɑɘɝɖɔ ɝɞɟɐɔɔ ɓɌ ɔɝɖɚɜɔɝɞɟɎɌɵɑ əɌ ɡɌɜɞɔɳɌɞɌ ɖɌɖɚ ɘɌɞɑɜɔɳɌɗ ɓɌ ɛɚɗəɑɵɑ Ɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɜɌɓɗɔɣəɔ ɖɚɘɛɚɓɔɞəɔ ɘɌɞɑɜɔɳɌɗɔ. Ɏɚ ɝɚɏɗɌɝəɚɝɞ ɝɚ ɜɑɓɟɗɞɌɞɔɞɑ ɚɐ ɔɝɞɜɌɒɟɎɌɵɑɞɚ, 

ɝɚɚɐɎɑɞəɚ ɑ ɐɌ ɝɑ ɚɐɗɔɖɟɎɌ ɡɌɜɞɔɳɌ Ɏɚ ɜɌɘɖɔɞɑ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ əɌ ɖɚɘɛɚɓɔɞəɔ ɘɌɞɑɜɔɳɌɗɔ [57,58]. 

ȴɝɞɚ ɞɌɖɌ, ɛɚɝɞɚɔ ɝɞɜɑɘɑɒ ɓɌ ɎɜɌɍɚɞɟɎɌɵɑ əɌ ɡɌɜɞɔɳɌ ɖɌɖɚ ɘɑɗɑə ɘɌɞɑɜɔɳɌɗ Ɏɚ ɚɐɏɗɑɐɟɎɌɵɑɞɚ 

Pleurotus ostreatus. ȼɑɓɟɗɞɌɞɔɞɑ ɚɐ ɝɞɟɐɔɳɌɞɌ ɝɑ ɟɝɛɑɤəɔ [59]. 

ȶɚɗɔɣɔəɌɞɌ əɌ ɡɌɜɞɔɳɌ ɎɜɌɍɚɞɑəɌ Ɏɚ ɖɌəɢɑɗɌɜɔɔɞɑ ɑ əɑɎɑɜɚɳɌɞəɚ ɏɚɗɑɘɌ. ɞɔɛɔɣəɌɞɌ ɖɌəɢɑɗɌɜɔɳɌ 

ɖɚɜɔɝɞɔ 12,1 ɞɜɔɗɔɚəɔ ɗɔɝɞɚɎɔ ɡɌɜɞɔɳɌ ɝɑɖɚɳɌ ɏɚɐɔəɌ. ȽɑɛɌɖ, ɛɚɝɞɚɳɌɞ əɑɖɚɗɖɟ əɌɣɔəɔ ɓɌ ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ əɌ ɡɌɜɞɔɳɌɞɌ. ɖɌɖɚ ɛɜɔɘɑɜ ɷɑ ɳɌ ɔɝɖɚɜɔɝɞɔɘɑ ɝɛɜɚɞɔɎəɌɞɌ ɝɞɜɌəɌ əɌ ɡɌɜɞɔɳɌɞɌ, ɖɚɳɌ ɑ 

ɟɛɚɞɜɑɍɑəɌ ɝɌɘɚ ɚɐ ɑɐəɌɞɌ ɝɞɜɌəɌ. ȩɑ ɍɔɐɑ ɓɌɣɟɎɌə ɐɚɖɟɘɑəɞ ɖɌɖɚ PDF əɌɘɑɝɞɚ ɐɌ ɝɑ ɛɑɣɌɞɔ. 

ȻɚɝɞɚɳɌɞ ɘəɚɏɟ ɚɐɗɔɣəɔ əɌɣɔəɔ ɓɌ ɛɚɎɞɚɜəɚ əɌɘɑəɌ əɌ ɡɌɜɞɔɳɌɞɌ. Ȭɖɚ ɝɞɌəɑɞɑ ɖɜɑɌɞɔɎəɔ ɔ əɌɞɑɜɌɞɑ, ɷɑ 

əɌɛɜɌɎɔɞɑ əɑɎɑɜɚɳɌɞəɔ ɔ ɖɚɜɔɝəɔ ɞɖɌɑəɔ ɖɚɜɛɔ ɔ ɛɚɝɗɟɒɌɎəɔɢɔ ɚɐ ɝɛɔɝɌəɔɳɌ ɔ Ɏɑɝəɔɢɔ. ȳɌɝɞɌɜɑəɔɞɑ 

Ɏɑɝəɔɢɔ, ɝɛɔɝɌəɔɳɌ ɔ ɖɚɜɔɝɞɑəɔ ɖɑɝɔ ɓɌ əɌɘɔɜəɔɢɔ ɝɑ ɖɚɜɔɝɞɌɞ ɖɌɖɚ ɡɌɜɞɔɳɌ. ɡɌɜɞɔɳɌ ɷɑ ɝɑ əɌɎɔɖəɑ 

ɛɜɌɎɌɞ ɍɑɗɑɤɖɔ. ȸɚɒɑ ɐɌ ɝɑ ɔɝɖɔəɑ ɔ ɐɌ ɝɑ ɐɚɐɌɐɑ Ɏɚ ɖɟɘɟɗɟɝɚɞ. ɡɌɜɞɔɳɌ ɛɚ ɖɔəɑɵɑ ɣɑɝɞɚ ɝɑ ɖɚɜɔɝɞɌɞ 

ɖɌɖɚ ɛɚɝɞɑɗəɔəɌ ɓɌ ɐɚɘɌɤəɔ ɘɔɗɑəɔɢɔ. Ȯɑɝəɔɖɚɞ ɑ əɌɳɐɚɍɌɜ ɓɌ ɚɎɌɌ əɌɘɑəɌ, ɡɌɜɞɔɳɌɞɌ ɘɚɒɑ 

ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɖɚɜɔɝɞɔ ɖɌɖɚ ɡɌɜɞɔɳɌ ɓɌ ɓɌɎɔɞɖɟɎɌɵɑ. ȽɞɌɜɔɞɑ ɝɛɔɝɌəɔɳɌ ɘɚɒɑɌ ɐɌ ɐɚəɔɜɌɌɞ əɌ ɘɑɝɞɌ 

Ɏɚ ɓɌɑɐəɔɢɌɞɌ [60-62]. ȶɌɜɞɚəɔ ɝɚ ɳɌɳɢɌ ɷɑ ɔɘ ɍɔɐɌɞ ɐɚəɔɜɌəɔ əɌ ɗɚɖɌɗəɔɞɑ ɠɌɜɘɑɜɔ, ɞɌɖɌ ɤɞɚ ɚɎɌɌ 

ɘɚɐɌ ɛɚɎɞɚɜəɚ ɷɑ ɝɑ ɖɚɜɔɝɞɔ [63]. 

ȳəɌɣɔɞɑɗəɚ ɖɚɗɔɣɑɝɞɎɚ ɚɞɛɌɐ ɚɐ ɛɜɌɓəɔɞɑ ɜɚɗəɔ ɓɌ ɖɜɛɔ ɔ ɞɚɌɗɑɞəɔ ɘɌɜɌɘɣɔɵɌ ɝɑ ɔɝɛɜɌɷɌɌɞ əɌ 

ɐɑɛɚəɔɔɞɑ. Ɏɚ ɝɚɏɗɌɝəɚɝɞ ɝɚ EPA, ɚɖɚɗɟ 9.600 ɖɟɛɔɤɞɌ ăɔɝɖɚɜɔɝɞɑəɔò ɡɌɜɞɔɑəɔ ɖɜɛɔ ɝɑ ɔɝɛɜɌɷɌɌɞ əɌ 

ɐɑɛɚəɔɳɌɞɌ ɐəɑɎəɚ (3,5 ɘɔɗɔɚəɔ ɝɑɖɚɳɌ ɏɚɐɔəɌ). ȩɑ ɝɑ ɖɚɜɔɝɞɔ əɌ ɌɗɞɑɜəɌɞɔɎəɔ ɛɜɌɎɢɔ ɓɌ ɛɜɔɑɘ 

əɌɘɑɝɞɚ ɐɌ ɝɑ ɠɜɗɌɌɞ. əɌ ɛɜɔɘɑɜ, ɝɑ ɣɟɎɌɌɞ ɛɜɌɓəɔɣəɔ ɝɎɑɞɗɌ ɝɚ ɚɍɎɔɞɖɟɎɌɵɑ ɚɖɚɗɟ ɛɜɌɓəɔ ɜɚɗəɔ ɓɌ 

ɐɌ ɝɑ ɝɛɜɑɣɔ ɓɌɛɗɑɞɖɟɎɌɵɑɞɚ ɔɗɔ ɘɚɒɑ ɐɌ ɝɑ ɐɚəɔɜɌ əɌ ɓɌɑɐəɔɢɔɞɑ ɖɚɔ ɘɚɒɑɍɔ ɔɘɌɌɞ ɛɜɌɓəɔ ɜɚɗəɔ 

ɓɌ ɓɌəɌɑɞɣɔɝɖɔ ɛɜɚɑɖɞɔ [63] 

 

5.7. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ 
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Ƚɔɞɑ ɛɗɌɝɞɔɣəɔ ɚɞɛɌɐɚɢɔ ɖɚɔ ɝɑ ɝɚɝɞɚɳɌɞ ɚɐ əɌɠɞɑəɔ ɐɑɜɔɎɌɞɔ ɝɑ əɌɜɑɖɟɎɌɌɞ ɛɗɌɝɞɔɣɑə 

ɚɞɛɌɐ. ȮɚɐɌ ɔ ɤɔɤɔɵɌ ɓɌ ɛɔɑɵɑ, ɖɌɛɌɣɔɵɌ ɚɐ ɤɔɤɔɵɌ, Ɏɚɐɑəɔ ɐɑɘɔɹɚəɔ, ɌɘɍɌɗɌɒɌ, 

əɌɳɗɚəɝɖɔ ɖɑɝɔ, ɛɗɌɝɞɔɣəɔ ɖɟɞɔɔ, ɣɌɤɔ ɓɌ ɐɚɘɌɤəɔ ɘɔɗɑəɔɢɔ ɔ ɛɌɖɟɎɌɵɑ ɝɚ ɘɌɞɑɜɔɳɌɗɔ ɓɌ 

ɣɔɝɞɑɵɑ ɛɜɑɞɝɞɌɎɟɎɌɌɞ əɌɳɘəɚɏɟ ɛɗɌɝɞɔɣəɔ ɚɞɛɌɐɚɢɔ. Ⱥɐ 1970 ɏɚɐɔəɌ, ɎɜɌɍɚɞɟɎɌɵɑɞɚ əɌ 

ɛɗɌɝɞɔɖɌ ɝɑ ɓɏɚɗɑɘɔ ɓɌ ɛɑɞ ɛɌɞɔ. Ⱥɝɚɍɑəɚ ɛɚɜɌɐɔ ɑɛɔɐɑɘɔɳɌɞɌ əɌ ȶɚɎɔɐ-19, ɓɌɍɑɗɑɒɌə ɑ 

ɏɚɗɑɘ ɛɚɜɌɝɞ əɌ ɖɚɗɔɣɔəɌɞɌ əɌ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ ɖɚɳ ɛɚɞɑɖəɟɎɌ ɚɐ ɡɔɏɔɑəɝɖɔɞɑ ɘɌɞɑɜɔɳɌɗɔ 

ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɝɎɑɞɚɞ ɔ ɖɌɳ əɌɝ. 

ȼɑɢɔɖɗɔɜɌɵɑɞɚ ɔ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ əɌ ɛɗɌɝɞɔɣəɔɚɞ ɚɞɛɌɐ ɝɑ ɎɌɒəɔ Ɏɚ ɝɘɔɝɗɌ əɌ 

ɓɌɐɜɒɟɎɌɵɑ əɌ əɌɤɔɞɑ ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ ɓɌ ɔɐəɔɞɑ ɏɑəɑɜɌɢɔɔ ɔ ɓɌɤɞɔɞɌ əɌ ɑɖɚɗɚɤɖɌɞɌ 

ɜɌɘəɚɞɑɒɌ əɌ əɌɤɔɚɞ ɝɎɑɞ. ȳɌɖɚəɚɐɌɎɝɞɎɚɞɚ ɝɚ ɖɚɑ ɝɑ ɓɌɍɜɌəɟɎɌɌɞ ɛɗɌɝɞɔɣəɔ ɣɔəɔɔ ɔ ɣɌɤɔ 

ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ Ɏɚ ɓɑɘɳɔɞɑ əɌ ȱȿ ɝɞɌɛɔ əɌ ɝɔɗɌ ɚɐ 3 ɳɟɗɔ 2021 ɏɚɐɔəɌ. Ȱɚ 2029 ɏɚɐɔəɌ 

ɝɑ ɛɗɌəɔɜɌ ɐɌ ɝɑ əɌɘɌɗɔ ɝɞɌɛɖɌɞɌ əɌ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɛɗɌɝɞɔɣəɔ ɤɔɤɔɵɌ əɌ ɖɚəɞɔəɑəɞɚɞ 

əɌ 90 ɛɜɚɢɑəɞɔ. Ȯɚ ȾɟɜɢɔɳɌ, ȼɑɏɟɗɌɞɔɎɌɞɌ ɓɌ əɟɗɌ ɚɞɛɌɐ ɚɍɳɌɎɑəɌ əɌ 12 ɳɟɗɔ 2019 ɏɚɐɔəɌ. 

Ƚɚ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ ɚɐ 1 ɞɚə, ɓɌɤɞɑɐɑəɔ ɝɑ 16 ɍɌɜɑɗɔ əɌɠɞɌ, 7774 kWh 

ɑəɑɜɏɔɳɌ, 41 ɘəɚɏɟ əɌɘɌɗɟɎɌɵɑ əɌ ɑɘɔɝɔɔɞɑ əɌ ɝɞɌɖɗɑəɌ ɏɜɌɐɔəɌ ɔ 23 m3 ɛɜɚɝɞɚɜ ɓɌ 

ɝɖɗɌɐɔɜɌɵɑ. ȽɑɛɌɖ, ɛɚɝɞɚɳɌɞ ɐɚɍɜɔ ɛɜɌɖɞɔɖɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐəɔ ɛɗɌɝɞɔɣəɔ 

ɘɌɞɑɜɔɳɌɗɔ ɍɑɓ əɔɎəɚ ɜɑɢɔɖɗɔɜɌɵɑ ɝɚ ɑɐəɚɝɞɌɎəɔ ɛɜɚɛɔɝɔ [64-65]. 

ȺɞɛɌɐəɔɞɑ ɛɗɌɝɞɔɣəɔ ɖɟɞɔɔ ɝɑ ɣɔɝɞɌɞ ɔ əɑ ɝɑ ɣɟɎɌɌɞ ɘɑɤɟəɖɔ Ɏɚ ɖɟɳəɌɞɌ. ȶɟɞɔɔ ɓɌ ɘɚɗɔɎɔ ɔɗɔ 

ɖɟɞɔɔ ɓɌ ɝɖɗɌɐɔɜɌɵɑ ɝɑ əɌɛɜɌɎɑəɔ ɚɐ ɤɔɤɔɵɌ ɓɌ ɚɞɛɌɐ ɝɚ ɛɜɔɖɌɣɟɎɌɵɑ əɌ ɛɌɞɑəɞ. ȸɚɒɑ 

ɐɌ ɝɑ ɜɑɢɔɖɗɔɜɌ Ɏɚ ɡɜɌəɔɞɑɗ ɓɌ ɛɞɔɢɔ, ɖɟɷɔɣɖɌ ɓɌ ɛɞɔɢɔ ɔ ɡɜɌəɔɞɑɗ ɓɌ ɐɚɘɌɤəɔ ɘɔɗɑəɔɢɔ. 

ȻɜɝɖɌɗɖɌ ɓɌ ɤɔɤɔɵɌ ɤɞɚ ɷɑ ɝɑ ɖɚɜɔɝɞɔ ɓɌ əɌɎɚɐəɟɎɌɵɑ əɌ ɏɜɌɐɔəɌɞɌ ɘɚɒɑ ɐɌ ɍɔɐɑ 

əɌɛɜɌɎɑəɌ ɚɐ ɚɞɛɌɐəɔ ɛɗɌɝɞɔɣəɔ ɤɔɤɔɵɌ ɓɌ ɛɔɳɌɗɚɢɔ. ȺɞɛɌɐəɔɞɑ ɛɗɌɝɞɔɣəɔ ɤɔɤɔɵɌ ɣɑɝɞɚ 

ɝɑ ɖɚɜɔɝɞɌɞ Ɏɚ ɜɌɓəɔ ɓɌəɌɑɞɔ ɓɌ ɐɌ ɝɑ ɠɚɜɘɔɜɌɌɞ ɛɜɑɖɜɌɝəɔ ɟɘɑɞəɔɣɖɔ ɐɑɗɌ ɖɌɖɚ ɘɚɓɌɔɢɔ. 

ȰɑɖɚɜɌɞɔɎəɔɞɑ ɚɞɞɚɘɌəɔ ɷɑ ɝɑ ɛɜɌɎɌɞ ɞɌɖɌ ɤɞɚ ɷɑ ɝɑ ɝɛɚɳɌɞ ɚɞɛɌɐəɔɞɑ ɛɗɌɝɞɔɣəɔ ɤɔɤɔɵɌ 

ɓɌ ɛɔɳɌɗɚɢɔ ɔ ɷɑ ɝɑ ɛɚɖɜɔɎɌɌɞ. ȺɞɛɌɐəɔɞɑ ɛɗɌɝɞɔɣəɔ ɤɔɤɔɵɌ ɣɑɝɞɚ ɝɞɌəɟɎɌɌɞ ɝɞɌɖɗɑəɌ 

ɏɜɌɐɔəɌ [66].  

 

 

   



 

https://zerowaste -project.eu/     Page 110| 171 

 

   

    

ȴɓɎɚɜ: [66] https://www.thebetterindia.com/58509/reuse -plastic -bottles -reduce -pollution -waste/  

ȴɝɞɚ ɞɌɖɌ, ɛɚɝɞɚɳɌɞ ɘəɚɏɟ ɌɖɌɐɑɘɝɖɔ ɝɞɟɐɔɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɚɞɛɌɐəɌ ɛɗɌɝɞɔɖɌ. Ƚɚ ɛɚɜɌɝɞɚɞ 

əɌ ɖɚɗɔɣɔəɌɞɌ əɌ ɢɎɜɝɞ ɚɞɛɌɐ ɤɔɜɟɘ ɝɎɑɞɚɞ ɔ ɍɌɜɌ ɟɛɚɞɜɑɍɌ əɌ ɚɐɜɒɗɔɎɔ ɔ ɑɖɚɗɚɤɖɔ ɘɌɞɑɜɔɳɌɗɔ Ɏɚ 

ɏɜɌɐɑɒəɔɞɑ ɛɜɚɑɖɞɔ, ɍɑɌ ɝɛɜɚɎɑɐɑəɔ ɘəɚɏɟ ɝɞɟɐɔɔ ɓɌ ɔɝɞɜɌɒɟɎɌɵɑ əɌ ɟɛɚɞɜɑɍɌɞɌ əɌ ɢɎɜɝɞɔɚɞ ɚɞɛɌɐ 

ɖɌɖɚ ɏɜɌɐɑɒəɔ ɘɌɞɑɜɔɳɌɗɔ, ɚɝɚɍɑəɚ Ɏɚ ɌɝɠɌɗɞəɔɞɑ ɞɜɚɞɚɌɜɔ. ȻɚɐɐɜɒɌəɔ ɜɑɓɟɗɞɌɞɔɞɑ ɚɐ ɝɞɟɐɔɔɞɑ, 

ɖɚɜɔɝɞɑɵɑɞɚ ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ ɛɚ ɞɑɒɔəɌ əɌ ɌɏɜɑɏɌɞɔɞɑ Ɏɚ ɌɝɠɌɗɞɚɞ ɍɔ ɏɚ əɌɛɜɌɎɔɗ ɠɗɑɖɝɔɍɔɗəɔɚɞ 

ɐɔɓɌɳə əɌ ɞɜɚɞɚɌɜɔɞɑ ɛɚɑɖɚɗɚɤɖɔ ɔ ɛɚɚɐɜɒɗɔɎ, ɍɔɐɑɳɷɔ ɘɚɒɑ ɐɌ ɝɑ ɎɏɜɌɐɔ ɚɏɜɚɘəɌ ɖɚɗɔɣɔəɌ 

ɛɗɌɝɞɔɣɑə ɚɞɛɌɐ ɍɑɓ ɐɌ ɎɗɔɳɌɑ əɌ ɛɑɜɠɚɜɘɌəɝɔɞɑ əɌ ɞɚɛɗɌ ɘɑɤɌɎɔəɌ əɌ ɌɝɠɌɗɞ [67-70 ]. Ȯɚ ɐɜɟɏɌ 

ɝɞɟɐɔɳɌ, ɛɗɌɝɞɔɣəɔɞɑ ɤɔɤɔɵɌ ɍɑɌ ɔɝɛɔɞɌəɔ ɔ ɝɞɜɟɖɞɟɜəɚ ɔ ɞɑɜɘɔɣɖɔ ɓɌ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɖɌɖɚ ɏɜɌɐɑɒəɔ 

ɑɐɔəɔɢɔ ɓɌ ɜɌɓɘɑəɌ əɌ ɞɜɌɐɔɢɔɚəɌɗəɔ ɍɑɞɚəɝɖɔ ɍɗɚɖɚɎɔ. ȴɌɖɚ ɍɜɟɞɚ ɢɎɜɝɞɔəɌɞɌ əɌ ɞɔɑ ɛɗɌɝɞɔɣəɔ 

ɤɔɤɔɵɌ ɑ ɐɌɗɑɖɟ ɚɐ ɖɚəɎɑəɢɔɚəɌɗəɔɞɑ ɍɗɚɖɚɎɔ, ɛɜɑɝɘɑɞɖɔɞɑ ɛɚɖɌɒɌɌ ɐɑɖɌ ɍɗɚɖɚɎɔɞɑ ɚɐ ɤɔɤɔɵɌ 

ɔɝɛɚɗəɑɞɔ ɝɚ Ɏɚɓɐɟɡ ɝ¯ ɟɤɞɑ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ ɖɌɖɚ ɝɚɚɐɎɑɞəɔ ɝɞɜɟɖɞɟɜəɔ ɑɐɔəɔɢɔ ɓɌ ɛɜɑɏɜɌɐəɔ 

ɰɔɐɚɎɔ ɔɗɔ əɚɝɑɣɖɔ ɰɔɐɚɎɔ ɓɌ ɛɚɖɜɔɎɑə ɗɔɘ. Ⱦɑɜɘɔɣɖɔ, ɤɔɤɔɵɌɞɌ ɔɝɛɚɗəɑɞɔ ɝɚ Ɏɚɓɐɟɡ ɛɚɖɌɒɌɌ 

ɛɚɐɚɍɜɌ ɞɚɛɗɔəɝɖɌ ɔɓɚɗɌɢɔɳɌ ɚɐ ɞɜɌɐɔɢɔɚəɌɗəɌɞɌ ɖɚəɝɞɜɟɖɢɔɳɌ əɌ ɍɗɚɖɚɎɔ, ɖɚɳɌ ɘɚɒɑ ɐɌ ɐɑɳɝɞɎɟɎɌ 

ɖɌɖɚ ɞɑɜɘɚɔɓɚɗɌɢɔɚəɑə ɘɌɞɑɜɔɳɌɗ [71]. 
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 5.8. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɞɑɖɝɞɔɗɑə ɚɞɛɌɐ 

 
Ƚɑ ɝɚɝɞɚɔ ɚɐ ɚɞɛɌɐ ɚɐ ɠɌɍɜɔɖɔ ɓɌ ɎɑɤɞɌɣɖɚ ɛɜɑɐɔɎɚ, ɚɞɛɌɐ ɚɐ ɛɜɚɔɓɎɚɐɝɞɎɚ əɌ ɞɑɖɝɞɔɗ ɔ ɚɞɛɌɐ ɚɐ 

ɛɚɞɜɚɤɟɎɌɣɔ. Ȼɚɞɜɑɍəɔ ɝɑ 8 ɞɚəɔ ɔɗɔ ɛɚɎɑɷɑ ɎɚɐɌ ɓɌ ɐɌ ɝɑ ɚɍɑɓɍɑɐɔ ɗɑɝəɌ ɘɌɔɢɌ ɔ ɠɌɜɘɑɜɖɔ. Ȯɚ 

ɔɝɞɚ Ɏɜɑɘɑ, əɑɛɜɑɐɎɔɐɗɔɎɔɞɑ ɡɑɘɔɝɖɔ ɘɌɞɑɜɔɳɌɗɔ ɔ ɑəɑɜɏɔɳɌ ɝɑ əɌɎɔɖəɌɞɔ ɐɌ ɏɔ ɛɜɑɞɎɚɜɌɌɞ 

ɞɖɌɑəɔəɔɞɑ Ɏɚ ɚɍɗɑɖɌ. ɏɚɗɑɘɚ ɖɚɗɔɣɑɝɞɎɚ ɔ ɠɚɜɘɌ əɌ ɡɑɘɔɖɌɗɔɔ ɝɑ ɚɝɗɚɍɚɐɟɎɌɌɞ Ɏɚ ɚɖɚɗɔəɌɞɌ ɚɐ 

ɘɌɞɑɜɔɳɌɗəɔɞɑ ɍɚɔ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ ɛɜɔ ɝɚɓɐɌɎɌɵɑɞɚ əɌ ɚɍɗɑɖɌɞɌ. 

 

ȥɌɏɗɑɜɚɐəɔɚɞ ɚɞɛɑɣɌɞɚɖ, ɖɚɳ ɏɚ ɛɚɖɌɒɟɎɌ ɖɚɗɔɣɑɝɞɎɚɞɚ əɌ ɚɝɗɚɍɚɐɑə ɳɌɏɗɑɜɚɐ ɛɚ ɗɔɢɑ, ɝɑ əɌɘɌɗɟɎɌ ɝɚ 

ɛɚɎɞɚɜəɚɞɚ ɎɚɎɑɐɟɎɌɵɑ əɌ ɚɍɗɑɖɌɞɌ Ɏɚ ɢɔɖɗɟɝɚɞ əɌ ɝɖɗɚɛɟɎɌɵɑ. ȻɚɘɌɏɌ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ 32 

kg ɳɌɏɗɑɜɚɐ ɔ 400 MJ ɑəɑɜɏɔɳɌ ɚɝɗɚɍɚɐɑəɌ Ɏɚ Ɏɚɓɐɟɡɚɞ ɝɚ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɑɐɑə ɛɌɜ ɠɌɜɘɑɜɖɔ Ɏɚ 

ɛɜɚɔɓɎɚɐɝɞɎɚɞɚ, ɝɚ ɤɞɚ ɝɑ ɚɐɜɒɟɎɌ ɖɚəɝɞɌəɞəɌ ɖɚɗɔɣɔəɌɞɌ əɌ ɳɌɏɗɑɜɚɐ ɤɞɚ ɝɑ ɚɝɗɚɍɚɐɟɎɌ Ɏɚ Ɏɚɓɐɟɡɚɞ 

əɌɘɑɝɞɚ ɐɌ ɝɑ ɓɏɚɗɑɘɟɎɌ. ȺɞɛɌɐəɌɞɌ ɚɍɗɑɖɌ ɝɑ ɐɚəɔɜɌ əɌ ɜɌɓɗɔɣəɔ ɚɜɏɌəɔɓɌɢɔɔ ɔ ɛɚɎɞɚɜəɚ ɝɑ 

ɖɚɜɔɝɞɔ ɓɌ ɗɟɮɑɞɚ əɌ ɖɚɔ ɔɘ ɑ ɛɚɞɜɑɍəɌ. ȴɗɔ ɚɍɗɑɖɌ ɤɞɚ əɑ ɳɌ ɖɚɜɔɝɞɔɘɑ ɝɑ ɛɜɚɐɌɎɌ Ɏɚ ɛɜɚɐɌɎəɔɢɔ 

ɓɌ ɎɞɚɜɌ ɜɌɖɌ. ɐɚɛɚɗəɔɞɑɗəɚ, ɝɚ ɑɐəɚɝɞɌɎəɔ ɌɜɌəɒɘɌəɔ, ɖɜɛɑəɔ ɷɑɍɔɵɌ, ɛɌɞɚɝəɔɢɔ əɌ ɖɚɔ ɷɑ ɝɑ 

ɖɚɜɔɝɞɔ ɜɑɢɑɛɢɔɳɌ, ɔ ɝɗɔɣəɔ ɜɌɍɚɞɔ ɝɑ ɛɜɌɎɔ ɚɐ ɝɞɌɜɌ ɚɍɗɑɖɌ. ȽɞɌɜɔɞɑ ɖɜɛɔ ɘɚɒɑ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ 

ɖɌɖɚ ɖɜɛɔ ɓɌ ɣɔɝɞɑɵɑ [72-75]. 

 

6 ȶȼȿȲȹȴ ȱȶȺȹȺȸȽȶȴ ȰȱȷȺȮȹȴ ȸȺȰȱȷȴ ȳȬ ȻȺȮȾȺȼȹȬ ȿȻȺȾȼȱȭȬ ȴ 

ȺȭȱȳȭȱȰȿȮȬȧȱ ȸȺȲȹȺȽȾȴ 

ȿɝɛɑɤəɌɞɌ ɞɜɌəɓɔɢɔɳɌ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɓəɌɣɔɞɑɗəɚ ɷɑ ɛɜɔɐɚəɑɝɑ ɓɌ ɛɚɝɞɔɏəɟɎɌɵɑ əɌ ɢɑɗɔɞɑ ɓɌ 

ɚɐɜɒɗɔɎ ɜɌɓɎɚɳ, ɢɑɗɔɞɑ əɌ ȻɌɜɔɝɖɔɚɞ ɖɗɔɘɌɞɝɖɔ ɐɚɏɚɎɚɜ, ɢɑɗɔɞɑ əɌ ȳɑɗɑəɔɚɞ ɐɚɏɚɎɚɜ əɌ ȱȿ ɔ 

ɳɌɏɗɑɜɚɐəɌɞɌ əɑɟɞɜɌɗəɚɝɞ Ɏɚ ȱɎɜɚɛɌ ɐɚ 2050 ɏɚɐɔəɌ. ȻɚɝɞɔɏəɟɎɌɵɑɞɚ əɌ ɚɎɌɌ ɞɜɌəɓɔɢɔɳɌ ɖɚə 

ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ Ɏɚ ȱɎɜɚɛɌ ɓɌɎɔɝɔ ɚɐ əɌɘɌɗɟɎɌɵɑɞɚ ɜɑɝɟɜɝɔɞɑ ɤɞɚ ɝɑ ɖɚɜɔɝɞɌɞ ɓɌ 

ɛɜɚɔɓɎɚɐɝɞɎɚ. ȹɑɚɛɡɚɐəɚ ɑ ɐɌ ɝɑ ɓɏɚɗɑɘɔ ɖɚɜɔɝəɔɚɞ Ɏɑɖ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ ɔ 

ɖɚɟɛɚɞɜɑɍɌɞɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɛɚɛɜɌɎɖɌɞɌ ɔ ɛɚɎɞɚɜəɚɞɚ ɛɜɚɔɓɎɚɐɝɞɎɚ, ɔ ɐɌ ɝɑ ɛɜɚɘɚɎɔɜɌ ɚɎɌ ɝɚ 

ɟɝɎɚɳɟɎɌɵɑ əɌ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɘɌɞɑɜɔɳɌɗɔ. 

 

6.1. ȰɑɗɚɎəɔ ɘɚɐɑɗɔ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ 

 

ȰɑɗɚɎəɔɞɑ ɘɚɐɑɗɔ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ, ɛɚ ɐɔɓɌɳə, ɏɔ ɐɜɒɌɞ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɘɌɞɑɜɔɳɌɗɔɞɑ Ɏɚ ɟɛɚɞɜɑɍɌ 

ɤɞɚ ɑ ɘɚɒəɚ ɛɚɐɚɗɏɚ ɓɌ ɐɌ ɔɓɎɗɑɣɌɞ ɘɌɖɝɔɘɌɗəɌ Ɏɜɑɐəɚɝɞ ɚɐ əɔɎ [76]. əɌɳɖɜɟɒəɔɞɑ ɛɜɔəɢɔɛɔ əɌ ɍɔɓəɔɝ 

ɘɚɐɑɗ ɝɑ [77]: 

- ɐɌ ɝɑ ɐɚɍɔɳɌɞ ɛɜɚɔɓɎɚɐɔ ɔ ɘɌɞɑɜɔɳɌɗɔ ɚɐ ɝɞɚɛɌəɝɞɎɚɞɚ, Ɍ əɑ ɚɐ ɑɖɚɗɚɤɖɔɞɑ ɜɑɓɑɜɎɔ. 

- ȽɚɓɐɌɎɌɵɑ Ɏɜɑɐəɚɝɞ ɓɌ ɖɟɛɟɎɌɣɔɞɑ ɛɜɑɖɟ ɐɚɐɌɎɌɵɑ Ɏɜɑɐəɚɝɞ əɌ ɛɚɝɞɚɑɣɖɔɞɑ ɛɜɚɔɓɎɚɐɔ ɔ 

ɘɌɞɑɜɔɳɌɗɔ. 

- ȽɚɓɐɌɎɌɵɑ Ɏɜɑɐɑə ɛɜɔɐɚəɑɝ ɓɌ ɍɔɓəɔɝɔ əɌɐɎɚɜ ɚɐ ɎɌɤɔɚɞ ɖɗɔɑəɞ. 

 

ȶɌɞɑɏɚɜɔɔɞɑ əɌ ɖɜɟɒəɔ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ ɔɝɞɚ ɞɌɖɌ ɚɛɠɌɷɌɌɞ [78]: 

1. ȶɚɚɜɐɔəɔɜɌɵɑ əɌ ɖɜɟɒəɔ ɝɔəɹɔɜɔ əɌ Ɏɜɑɐəɚɝɞɔ ɛɜɑɖɟ ɛɚɐɌɞɚɢɔ. 

2. ȶɜɟɒɑə ɐɔɓɌɳə əɌ ɛɜɚɔɓɎɚɐɚɞ. 

3. ȶɚɜɔɝɞɑɞɑ, ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ, ɝɛɚɐɑɗɟɎɌɵɑ ɔ ɛɚɛɜɌɎɖɌ. 
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4. ȽɚɍɔɜɌɵɑ ɔ ɚɍɜɌɞəɌ ɗɚɏɔɝɞɔɖɌ. 

5. ȽɚɜɞɔɜɌɵɑ ɔ ɛɜɑɚɍɜɌɍɚɞɖɌ. 

 

ȺɎɔɑ ɍɔɓəɔɝ ɘɚɐɑɗɔ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɷɑ ɚɎɚɓɘɚɒɌɞ: 

o ɐɌ ɚɍɑɓɍɑɐɔ əɚɎɔ ɖɚɘɑɜɢɔɳɌɗəɔ ɘɚɒəɚɝɞɔ, 

o Ȼɜɔɐɚəɑɝ ɓɌ ɛɜɚɤɔɜɟɎɌɵɑ ɔ ɚɐɜɒɗɔɎɚɝɞ əɌ ɍɔɓəɔɝɚɞ, 

o ɐɌ ɝɑ ɐɚɍɔɳɌɞ əɚɎɔ ɔɓɎɚɜɔ əɌ ɛɜɔɡɚɐ, 

o ȾɜɌəɝɠɚɜɘɔɜɌɵɑ əɌ ɚɐəɚɝɔɞɑ əɌ ɍɔɓəɔɝɚɞ ɝɚ əɑɏɚɎɔɞɑ ɖɗɔɑəɞɔ, 

o ȳɌɤɞɔɞɌ əɌ ɑɖɚəɚɘɔɳɌɞɌ ɚɐ əɑɐɚɝɞɔɏ əɌ ɜɑɝɟɜɝɔ ɔ ɓɏɚɗɑɘɑəɔ ɘɌɞɑɜɔɳɌɗəɔ ɞɜɚɤɚɢɔ. 

 

ȰɔɓɌɳəɚɞ ɔ ɝɛɚɐɑɗɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɘɚɒɑ ɐɌ ɝɞɌəɑ ɖɜɑɌɞɚɜ əɌ Ɏɜɑɐəɚɝɞ Ɏɚ 

ɜɌɘɖɔɞɑ əɌ ɖɜɟɒəɔɞɑ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ ɚɛɔɤɌəɔ ɛɚɐɚɗɟ [79]: 

 

ȸɚɐɑɗ əɌ Ɏɜɑɐəɚɝɞ əɌ ɚɞɛɌɐɚɞ: ȸɚɐɑɗɚɞ əɌ Ɏɜɑɐəɚɝɞ əɌ ɚɞɛɌɐɚɞ ɘɚɒɑ ɐɌ ɍɔɐɑ ɛɜɔɗɔɣəɚ ɑɐəɚɝɞɌɎɑə 

əɌɣɔə ɓɌ ɔəɖɚɜɛɚɜɔɜɌɵɑ əɌ ɖɜɟɒəɔ ɛɜɔəɢɔɛɔ Ɏɚ ɍɔɓəɔɝ ɘɚɐɑɗ. ȺɞɛɌɐɚɞ ɝɚɓɐɌɐɑə ɓɌ Ɏɜɑɘɑ əɌ 

ɗɔəɑɌɜɑə ɘɚɐɑɗ əɌ ɛɜɚɔɓɎɚɐɝɞɎɚ ɝɑ ɝɚɍɔɜɌ ɔ ɚɐ əɑɏɚ ɝɑ ɚɐɓɑɘɌ ɝɑɖɚɳɌ ɛɚɎɜɌɞəɌ ɜɑɓɔɐɟɌɗəɌ 

Ɏɜɑɐəɚɝɞ. ȶɚɘɛɌəɔɔɞɑ ɓɌ ɟɛɜɌɎɟɎɌɵɑ ɝɚ ɚɞɛɌɐ ɔ ɓɌ ɜɑɢɔɖɗɔɜɌɵɑ ɚɍɔɣəɚ ɏɚ ɖɚɜɔɝɞɌɞ ɘɚɐɑɗɚɞ əɌ 

Ɏɜɑɐəɚɝɞ əɌ ɚɞɛɌɐɚɞ. 

 

ȸɚɐɑɗ əɌ ɚɍɜɌɞəɌ ɳɌɘɖɌ: ȾɜɌəɓɔɢɔɳɌɞɌ ɖɚə ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ ɍɌɜɌ ɖɜɟɒəɚ ɜɌɓɘɔɝɗɟɎɌɵɑ ɓɌ ɐɌ ɟɝɛɑɑ 

ɖɌɳ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ ɔ ɐɔɓɌɳəɑɜɔɞɑ əɌ ɛɜɚɔɓɎɚɐɔ. ȺɎɌ ɞɜɑɍɌ ɐɌ ɳɌ ɘɌɖɝɔɘɔɓɔɜɌ ɎɜɑɐəɚɝɞɌ ɔ 

ɎɜɑɘɑɞɜɌɑɵɑɞɚ əɌ ɢɑɗɚɝəɔɚɞ ɒɔɎɚɞɑə ɢɔɖɗɟɝ əɌ ɛɜɚɔɓɎɚɐɔɞɑ, ɚɐ ɠɌɓɌɞɌ əɌ ɝɖɗɚɛɟɎɌɵɑ ɐɚ ɝɗɑɐəɔɞɑ 

əɑɖɚɗɖɟ ɢɔɖɗɟɝɔ əɌ ɟɛɚɞɜɑɍɌ ɔ ɖɚəɑɣəɚ ɐɚ ɚɞɝɞɜɌəɟɎɌɵɑ. Ƚɚ ɖɜɟɒəɔɚɞ ɐɔɓɌɳə, ɛɜɚɔɓɎɚɐɔɞɑ əɌ ɖɜɌɳɚɞ 

əɌ ɒɔɎɚɞɚɞ ɑɐəɚɝɞɌɎəɚ ɝɞɌəɟɎɌɌɞ ăɖɜɌɳ əɌ ɢɔɖɗɟɝɚɞò. ȶɚɘɛɌəɔɔɞɑ ɘɚɒɌɞ ɐɌ ɝɑ ɖɚəɢɑəɞɜɔɜɌɌɞ əɌ əɔɎəɚ 

ɛɚɐɏɚɞɎɟɎɌɵɑ ɓɌ ɝɗɑɐəɔɚɞ ɢɔɖɗɟɝ ɔ ɐɌ ɏɔ ɖɚɜɔɝɞɌɞ ɖɌɖɚ Ɏɗɑɓəɔ ɛɚɐɌɞɚɢɔ, ɝɚ ɤɞɚ ɷɑ ɏɚ ɟɝɎɚɳɌɞ ɘɚɐɑɗɚɞ 

əɌ ɚɍɜɌɞəɌ ɳɌɘɖɌ. 

 

ȸɚɐɑɗ ɝɚ ɖɜɟɒɑə Ɏɗɑɓ: ȸɚɐɑɗɚɞ ɝɚ ɖɜɟɒɑə Ɏɗɑɓ ɔɘɌ ɓɌ ɢɑɗ ɐɌ ɏɚ əɌɘɌɗɔ ɔɝɢɜɛɟɎɌɵɑɞɚ əɌ əɌɤɔɞɑ 

ɛɜɔɜɚɐəɔ ɜɑɝɟɜɝɔ. ɓɌ Ɏɜɑɘɑ əɌ ɚɎɚɳ ɘɚɐɑɗ, ɝɑ ɏɗɑɐɌ ɐɑɖɌ ɐɔɓɌɳəɑɜɔɞɑ əɌ ɛɜɚɔɓɎɚɐɔ ɏɚ ɘɌɖɝɔɘɔɓɔɜɌɌɞ 

ɟɐɑɗɚɞ əɌ Ɏɖɟɛəɔɚɞ Ɏɗɑɓ ɤɞɚ ɑ ɖɜɟɒɑə. ɚɎɌ ɛɚɐɜɌɓɍɔɜɌ ɖɚɜɔɝɞɑɵɑ əɌ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɑəɔ ɔɗɔ 

ɜɑɢɔɖɗɔɜɌəɔ ɎɗɑɓɚɎɔ, ɖɌɖɚ ɔ ɖɚɜɔɝɞɑɵɑ əɌ ɚɍəɚɎɗɔɎɔ ɔɓɎɚɜɔ ɖɚɔ ɑɖɚɝɔɝɞɑɘɚɞ ɘɚɒɑ ɐɌ ɏɔ əɌɐɚɛɚɗəɟɎɌ 

ɛɚɍɜɓɚ ɚɞɖɚɗɖɟ ɤɞɚ ɑ ɔɝɢɜɛɑəɌ. 

 

ȴəɞɑɏɜɔɜɌə ɖɜɟɒɑə ɘɚɐɑɗ: ȻɚɔəɞɑɏɜɔɜɌə ɛɜɔɝɞɌɛ ɑ ɗɟɐɚ ɖɚɜɔɝɞɑɵɑ əɌ ɌəɌɗɔɓɌ əɌ ɒɔɎɚɞəɔɚɞ ɢɔɖɗɟɝ 

(LCA), ɖɌɐɑ ɤɞɚ ɐɔɓɌɳəɑɜɔɞɑ ɔɘɌɌɞ ɓɌ ɢɑɗ ɐɌ ɏɔ ɑɗɔɘɔəɔɜɌɌɞ əɑɏɌɞɔɎəɔɞɑ ɎɗɔɳɌəɔɳɌ Ɏɜɓ ɛɜɔɜɚɐəɔɚɞ 

ɖɌɛɔɞɌɗ Ɏɚ əɌɳɘɌɗɔɞɑ ɠɌɓɔ ɚɐ ɒɔɎɚɞəɔɚɞ ɢɔɖɗɟɝ əɌ ɛɜɚɔɓɎɚɐɚɞ. ȺɎɚɳ ɘɚɐɑɗ ɝɑ ɠɚɖɟɝɔɜɌ əɌ 

əɌɍɌɎɖɌ ɔ ɛɜɚɔɓɎɚɐɝɞɎɚ. LCA, ɔɝɞɚ ɞɌɖɌ, ɏɔ ɘɑɜɔ ɔ ɘɔəɔɘɔɓɔɜɌ ɚɣɑɖɟɎɌəɔɞɑ əɑɏɌɞɔɎəɔ 

ɑɠɑɖɞɔ ɚɐ ɟɛɚɞɜɑɍɌɞɌ ɔ ɖɚəɑɣəɚɞɚ ɚɞɝɞɜɌəɟɎɌɵɑ Ɏɚ ɠɌɓɌɞɌ əɌ ɐɔɓɌɳəɔɜɌɵɑ əɌ ɝɞɚɖɌɞɌ. 

ȳɌɞɚɌ ɐɔɓɌɳəɑɜɔɞɑ əɌ ɛɜɚɔɓɎɚɐɔ ɝɑ ɝɛɑɢɔɳɌɗɔɓɔɜɌəɔ ɓɌ ɛɚɛɜɌɎɖɌ, əɌɐɏɜɌɐɍɌ, ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ, ɑɐəɚɝɞɌɎəɚ ɜɌɝɖɗɚɛɟɎɌɵɑ ɔ ɜɑɢɔɖɗɔɜɌɵɑ əɌ ɝɔɞɑ ɖɚɘɛɚəɑəɞɔ əɌ ɛɜɚɔɓɎɚɐɚɞ. 
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ȺɐɏɚɎɚɜɑə ɘɚɐɑɗ ɐɚ ɖɜɌɳɚɞ əɌ ɒɔɎɚɞɚɞ: ɓɌ Ɏɜɑɘɑ əɌ ɚɎɚɳ ɘɚɐɑɗ, ɗɟɮɑɞɚ ɏɔ ɎɜɌɷɌɌɞ ɛɜɚɔɓɎɚɐɔɞɑ ɛɚ 

ɟɛɚɞɜɑɍɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ, ɖɚɳ ɎɖɗɟɣɟɎɌ ɐɔɜɑɖɞɑə ɑɖɚəɚɘɝɖɔ ɔəɞɑɜɑɝ ɓɌ ɔɓɎɗɑɖɟɎɌɵɑ əɌ ɝɔɞɑ əɔɎəɔ 

ɛɚɎɜɌɞəɔ Ɏɜɑɐəɚɝɞɔ. ȰɔɓɌɳəɚɞ əɌ ɛɜɚɔɓɎɚɐɚɞ ɷɑ ɝɑ ɖɚəɢɑəɞɜɔɜɌ əɌ ɚɗɑɝəɟɎɌɵɑ ɔ ɑɠɑɖɞɔɎəɚ ɎɜɌɷɌɵɑ 

əɌ ɎɜɑɐəɚɝɞɌ ɛɚ ɟɛɚɞɜɑɍɌɞɌ. ȹɌ ɖɚɜɔɝəɔɢɔɞɑ ɘɚɒɑ ɔɗɔ ɐɌ ɔɘ ɝɑ ɛɚəɟɐɌɞ ɝɞɔɘɟɗɌɢɔɔ ɓɌ ɎɜɌɷɌɵɑ əɌ 

ɛɜɚɔɓɎɚɐɔɞɑ ɔɗɔ ɐɚɏɚɎɚɜəɚ ɐɌ ɚɐɗɟɣɌɞ ɓɌ ɞɚɌ Ɏɚ əɔɎəɔɞɑ ɛɗɌəɚɎɔ ăȻɜɚɔɓɎɚɐ ɖɌɖɚ ɟɝɗɟɏɌò (PaaS). ȺɎɔɑ 

ɐɚɏɚɎɚɜɔ ɝɑ əɌɳɟɝɛɑɤəɔɚɞ ɞɔɛ əɌ ɘɚɐɑɗɚɞ əɌ ɐɚɒɔɎɚɞəɌ ɚɐɏɚɎɚɜəɚɝɞ: ɝɚɛɝɞɎɑəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɔɞɑ 

əɔɖɚɏɌɤ əɑ ɏɚ əɌɛɟɤɞɌ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ. ȶɚɜɔɝəɔɢɔɞɑ ɖɟɛɟɎɌɌɞ ɝɌɘɚ ɛɜɔɎɜɑɘɑə ɛɜɔɝɞɌɛ ɐɚ 

ɛɑɜɠɚɜɘɌəɝɔɞɑ ɤɞɚ ɏɔ əɟɐɌɞ ɛɜɚɔɓɎɚɐɔɞɑ ɔ ɞɌɖɌ ɏɚ ɎɜɌɷɌɌɞ. ȺɎɌ, ɔɝɞɚ ɞɌɖɌ, ɘɚɒɑ ɐɌ ɛɚɞɞɔɖəɑ ɛɚɎɑɷɑ 

ɗɟɮɑ ɐɌ ɓɌɎɔɝɌɞ ɚɐ ɔɐɑəɞɔɣəɔ ɛɜɚɔɓɎɚɐɔ ɓɌ ɐɌ ɏɔ ɔɝɛɚɗəɌɞ əɔɎəɔɞɑ ɛɚɞɜɑɍɔ (ăɑɖɚəɚɘɔɳɌ əɌ 

ɝɛɚɐɑɗɟɎɌɵɑò). 

 

6.2. ȻɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ əɌ ɖɜɟɒəɌ ɑɖɚəɚɘɔɳɌ 

Typically, ȮɚɚɍɔɣɌɑəɚ, ɛɚɝɞɚɳɌɞ ɐɎɌ ɎɔɐɌ ɛɜɚɢɑɝɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. ȻɜɎɔɚɞ ɚɍɑɓɍɑɐɟɎɌ əɑɖɌɖɚɎ 

Ɏɔɐ ɟɝɗɟɏɔ ɓɌ ɛɚɝɜɑɐɟɎɌɵɑ ɔ ɖɚɞɌɢɔɳɌ, Ɍ ɐɜɟɏɔɚɞ ɚɍɑɓɍɑɐɟɎɌ ɠɔɓɔɣɖɔ ɛɜɚɝɞɚɜ (ɘɌɏɌɢɔə ɔɗɔ ɔɓɗɚɏ) ɓɌ 

ɝɖɗɌɐɔɜɌɵɑ əɌ ɛɚɝɞɚɑɣɖɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. ȹɑɖɚɔ ɛɜɔɘɑɜɔ əɌ ɚɛɑɜɌɢɔɔ ɓɌ 

ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɝɑ [80]: 

- ȻɜɚɐɌɎəɔɢɔɞɑ ɓɌ ɜɌɓɘɑəɌ ɏɔ ɓɑɘɌɌɞ ɖɚɜɔɝɞɑəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɖɚɔ ɎɚɚɍɔɣɌɑəɚ ɍɔ ɝɑ ɠɜɗɑɗɑ ɔ ɏɔ 

ɝɞɌɎɌɌɞ ɐɚɝɞɌɛəɔ əɌ ɎɜɌɍɚɞɑəɔɞɑ ɔɗɔ əɌ ɳɌɎəɚɝɞɌ ɛɚ ɘɌɗɖɟ ɔɗɔ ɍɑɓ əɌɐɚɘɑɝɞ. ȻɜɚɐɌɎəɔɢɔɞɑ ɓɌ 

ɜɌɓɘɑəɌ Ɏɚ ɍɔɓəɔɝɔ ɔ ɔəɐɟɝɞɜɔɔ ɘɚɒɑ ɐɌ ɝɑ əɌɓəɌɣɌɞ ɖɌɖɚ ɚɍɗɌɝɞɔ ɖɌɐɑ ɤɞɚ ɎɜɌɍɚɞɑəɔɞɑ ɘɚɒɌɞ ɐɌ 

ɝɚɍɔɜɌɌɞ ɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ. ȷɚɖɌɗəɔɞɑ ɎɗɌɝɞɔ ɘɚɒɌɞ ɐɌ ɚɞɎɚɜɌɞ ɛɜɚɐɌɎəɔɢɔ ɓɌ ɜɌɓɘɑəɌ əɌ 

ɐɑɛɚəɔɔ ɔɗɔ ɝɚɍɔɜəɔ ɢɑəɞɜɔ ɖɌɐɑ ɤɞɚ ɳɌɎəɚɝɞɌ ɘɚɒɑ ɐɌ ɏɔ ɠɜɗɔ əɑɚɛɌɝəɔɞɑ ɛɜɑɐɘɑɞɔ ɓɌ 

ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɔ ɐɌ ɖɟɛɔ ɓɌɗɔɡɔ ɤɞɚ ɘɚɒɑ ɐɌ ɏɔ ɖɚɜɔɝɞɔ. 

- ȻɜɚɐɌɎəɔɢɔɞɑ əɌ Ɏɔɤɚɖ ɛɜɔɠɌɷɌɌɞ əɑɝɌɖɌəɔ ɛɜɚɔɓɎɚɐɔ ɔ ɏɔ əɟɐɌɞ əɌ ɛɜɚɐɌɒɍɌ ɎəɌɞɜɑɤəɚ əɌ ɐɜɟɏɔ 

Ɍɏɑəɢɔɔ ɔɗɔ əɌ ɳɌɎəɚɝɞɌ. ȻɜɚɐɌɎəɔɢɔɞɑ ɝɚ Ɏɔɤɚɖ ɣɑɝɞɚ ɝɑ ɟɛɜɌɎɟɎɌəɔ ɚɐ ɏɚɗɑɘɔ ɔəɝɞɔɞɟɢɔɔ ɖɌɖɚ ɤɞɚ 

ɝɑ ɟəɔɎɑɜɓɔɞɑɞɔɞɑ ɔ ɎɗɌɐɔɞɑ. ȺɍɑɓɍɑɐɟɎɌ ɐɚɍɌɜ ɔɓɎɚɜ əɌ ɖɚɜɔɝɞɑəɌ ɚɛɜɑɘɌ, ɌɗɌɞɖɔ ɔ ɘɌɞɑɜɔɳɌɗɔ ɓɌ 

Ɏɔɤɚɖɚɞ ɛɜɚɐɌɎəɔɢɔ, ɔəɝɞɔɞɟɢɔɔ ɔ ɗɚɖɌɗəɔ ɝɌɘɚɟɛɜɌɎɔ. 

- ȼɌɓɘɑəɔɞɑ ɓɌ ɚɞɛɌɐ ɛɜɔɠɌɷɌɌɞ Ɏɔɤɚɖ ɔəɐɟɝɞɜɔɝɖɔ ɚɞɛɌɐ ɔɗɔ ɛɑɣɌɞɌɣɔ ɔ ɏɔ ɐɔɝɞɜɔɍɟɔɜɌɌɞ ɍɑɝɛɗɌɞəɚ 

ɔɗɔ ɏɔ ɛɜɚɐɌɎɌɌɞ ɛɚ əɚɘɔəɌɗəɌ ɢɑəɌ əɌ ɟɣɔɗɔɤɞɌɞɌ, ɐəɑɎəɔɞɑ ɢɑəɞɜɔ, ɝɛɑɢɔɳɌɗɔɓɔɜɌəɔɞɑ ɢɑəɞɜɔ ɔ 

əɑɛɜɚɠɔɞəɔɞɑ ɚɜɏɌəɔɓɌɢɔɔ ɝɚ ɟɘɑɞəɔɣɖɚ ɛɜɚɏɜɌɘɔɜɌɵɑ. ȿɣɔɗɔɤɞɌɞɌ ɔ ɐɜɟɏɔɞɑ ɚɜɏɌəɔɓɌɢɔɔ ɘɚɒɌɞ 

ɐɔɜɑɖɞəɚ ɐɌ ɖɚəɞɌɖɞɔɜɌɌɞ ɝɚ ɍɔɓəɔɝɔɞɑ ɔɗɔ ɐɌ ɖɚɜɔɝɞɌɞ ɜɌɓɘɑəɌ əɌ ɚɞɛɌɐ ɓɌ ɐɌ ɐɚɍɔɳɌɞ ɜɑɓɑɜɎɔ ɓɌ 

ɚɞɛɌɐ. 

- ȿɝɗɟɏɔɞɑ ɓɌ ɜɌɓɘɑəɌ əɌ ɔəɐɟɝɞɜɔɝɖɔ ɘɌɞɑɜɔɳɌɗɔ ɝɑ ɛɜɚɏɜɌɘɔ ɓɌ ɜɌɓɘɑəɌ əɌ ɚɞɛɌɐ ɓɌ ɍɔɓəɔɝɔ ɔ 

ɔəɐɟɝɞɜɔɔ ɖɚɔ ɏɔ ɛɚɎɜɓɟɎɌɌɞ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ əɌ ăɚɞɛɌɐò ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɝɚ ɐɜɟɏɔ ɖɚɘɛɌəɔɔ 

ɖɚɔ ɘɚɒɌɞ ɐɌ ɏɔ ɖɚɜɔɝɞɌɞ ɚɎɔɑ ɛɜɑɐɘɑɞɔ ɔɗɔ ɘɌɞɑɜɔɳɌɗɔ. ȮɌɖɎɔɞɑ ɛɜɚɏɜɌɘɔ ɜɌɓɘɑəɟɎɌɌɞ 

ɔəɠɚɜɘɌɢɔɔ əɌ ɘɑɝɞɚɞɚ ɓɌ ɚɞɛɌɐ ɝɚ ɝɚɍɔɜɌɵɑ ɔəɠɚɜɘɌɢɔɔ ɓɌ ɐɚɝɞɌɛəɔɚɞ ɔɗɔ ɛɚɝɌɖɟɎɌəɔɚɞ ɚɞɛɌɐ 

ɔ Ɏɔɤɚɖ ɘɌɞɑɜɔɳɌɗɔ ɔ ɚɍɳɌɎɟɎɌɵɑ əɌ əɔɎ Ɏɚ ɍɔɗɞɑəɔ, ɖɌɞɌɗɚɓɔ ɔɗɔ ɟɝɗɟɏɔ əɌ ɑɗɑɖɞɜɚəɝɖɌ ɚɏɗɌɝəɌ ɞɌɍɗɌ. 

ȶɚɘɛɌəɔɔɞɑ ɔɗɔ ɐɔɜɑɖɞəɚ ɖɚɘɟəɔɢɔɜɌɌɞ ɑɐəɔ ɝɚ ɐɜɟɏɔ ɔɗɔ ɚɐɌɞ ɛɜɑɖɟ ɟɝɗɟɏɌɞɌ ɓɌ ɜɌɓɘɑəɌ. 

- Ȼɜɚɢɑɝɔɞɑ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɜɌɓɘɑəɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɝɑ əɌɝɚɣɑəɔ ɖɚə ɝɛɑɢɔɠɔɣəɔ 

ɘɌɞɑɜɔɳɌɗɔ ɔ ɝɑ ɝɛɜɚɎɑɐɟɎɌɌɞ əɌ ɞɑɖɚɎəɌ ɚɝəɚɎɌ ɔɗɔ ɖɌɖɚ ɑɐəɚɐəɑɎəɔ əɌɝɞɌəɔ. 

- ȻɜɚɐɌɎəɔɢɔɞɑ ɓɌ ɖɚɜɔɝɞɑəɔ ɛɜɚɔɓɎɚɐɔ ɘɚɒɌɞ ɐɌ ɍɔɐɌɞ ɚɐ ɛɜɔɎɌɞɑə ɔɗɔ əɑɛɜɚɠɔɞɑə ɞɔɛ, Ɍ əɑɖɚɔ 

ɔɘɌɌɞ ɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ ɤɞɚ ɏɔ ɛɜɚɐɌɎɌɌɞ, Ɍ ɐɜɟɏɔ ɐɚɍɔɎɌɌɞ ɛɜɌɞɖɌ. ȸəɚɏɟ əɑɛɜɚɠɔɞəɔ 

ɚɜɏɌəɔɓɌɢɔɔ ɠɚɜɘɔɜɌɌɞ ɛɜɚɐɌɎəɔɢɔ ɓɌ ɤɞɑɐɗɔɎɔ ɛɜɚɔɓɎɚɐɔ ɓɌ ɐɌ ɔɘɌɌɞ ɖɚɜɔɝɞ ɓɌ ɗɚɖɌɗəɔɞɑ 

ɟɣɔɗɔɤɞɌ, ɍɚɗəɔɢɔ ɔ ɐɜɟɏɔ ɛɜɚɑɖɞɔ Ɏɚ ɓɌɑɐəɔɢɌɞɌ. ȴɌɖɚ ɞɜɌɐɔɢɔɚəɌɗəɚ əɑ ɝɑ ɏɗɑɐɌɌɞ əɌ ɛɜɚɐɌɎəɔɢɔɞɑ 

ɓɌ ɤɞɑɐɗɔɎɔ ɛɜɚɔɓɎɚɐɔ ɖɌɖɚ ɚɛɢɔɳɌ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ, ɞɔɑ ɚɍɑɓɍɑɐɟɎɌɌɞ ɔɓɗɑɓ ɓɌ ɛɜɑɐɘɑɞɔ 

ɤɞɚ ɘɚɒɌɞ ɛɚɎɞɚɜəɚ ɐɌ ɝɑ ɖɚɜɔɝɞɌɞ əɌɘɑɝɞɚ ɐɌ ɝɑ ɠɜɗɌɌɞ.. 

ȺɎɔɑ ɘɚɐɑɗɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔɘɌɌɞ ɛɚɞɑəɢɔɳɌɗ Ɏɚ ɝɗɑɐəɔɞɑ ɚɍɗɌɝɞɔ [81]: 
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-əɌɘɌɗɟɎɌɵɑ əɌ ɞɜɚɤɚɢɔɞɑ, 

- ɏɜɌɐɑɵɑ ɗɚɳɌɗəɚɝɞ əɌ ɍɜɑəɐɚɞ, 

- ɝɑ ɛɜɔɗɌɏɚɐɟɎɌ əɌ ɔəɐɔɎɔɐɟɌɗəɔɞɑ ɛɚɞɜɑɍɔ, 

- ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɖɚɜɔɝəɔɣɖɚɞɚ ɔɝɖɟɝɞɎɚ, 

- ɚɛɞɔɘɔɓɔɜɌɵɑ əɌ ɚɛɑɜɌɢɔɔɞɑ ɔ ɝɚɍɔɜɌɵɑ ɔəɠɚɜɘɌɢɔɔ. 

ȮɚɚɍɔɣɌɑəɚ, ɛɚɝɞɚɳɌɞ ɐɎɑ ɠɚɜɘɔ əɌ ɛɜɚɢɑɝɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. ɛɜɔɘɌɜəɔɚɞ ɚɍɑɓɍɑɐɟɎɌ əɑɖɌɖɚɎ 

Ɏɔɐ ɟɝɗɟɏɔ ɓɌ ɛɚɝɜɑɐɟɎɌɵɑ ɔ ɖɚɞɌɢɔɳɌ, ɔ ɓɌɞɚɌ ɐɜɟɏɔɚɞ ɚɍɑɓɍɑɐɟɎɌ ɠɔɓɔɣɖɔ ɛɜɚɝɞɚɜ (ɘɌɏɌɢɔə ɔɗɔ 

ɔɓɗɚɏ) ɓɌ ɝɖɗɌɐɔɜɌɵɑ əɌ ɛɚɝɞɚɑɣɖɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ. ȹɑɖɚɔ ɛɜɔɘɑɜɚɢɔ əɌ 

ɚɛɑɜɌɢɔɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɝɑ [80]: 

- ȻɜɚɐɌɎəɔɢɔɞɑ ɓɌ ɜɌɓɘɑəɌ ɏɔ ɓɑɘɌɌɞ ɔɝɖɚɜɔɝɞɑəɔɞɑ ɘɌɞɑɜɔɳɌɗɔ ɤɞɚ ɎɚɚɍɔɣɌɑəɚ ɍɔ ɘɚɒɑɗɑ ɐɌ ɝɑ 

ɠɜɗɌɞ ɔ ɏɔ ɝɞɌɎɌɌɞ ɐɚɝɞɌɛəɔ əɌ ɎɜɌɍɚɞɑəɔɞɑ ɔɗɔ əɌ ɛɚɤɔɜɚɖɌɞɌ ɳɌɎəɚɝɞ ɝɚ ɘɌɗɌ ɔɗɔ ɍɑɓ əɌɐɚɘɑɝɞ. 

ȻɜɚɐɌɎəɔɢɔɞɑ ɓɌ ɜɌɓɘɑəɌ Ɏɚ ɍɔɓəɔɝɔ ɔ ɔəɐɟɝɞɜɔɔ ɷɑ ɍɔɐɌɞ əɌɓəɌɣɑəɔ ɖɌɖɚ ɚɍɗɌɝɞɔ ɖɌɐɑ ɤɞɚ 

ɎɜɌɍɚɞɑəɔɞɑ ɷɑ ɘɚɒɌɞ ɐɌ ɝɚɍɔɜɌɌɞ ɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ. ȷɚɖɌɗəɔɞɑ ɎɗɌɝɞɔ ɘɚɒɌɞ ɐɌ ɚɝəɚɎɌɌɞ 

ɛɜɚɐɌɎəɔɢɔ ɓɌ ɜɌɓɘɑəɌ əɌ ɐɑɛɚəɔɔ ɔɗɔ ɝɚɍɔɜəɔ ɢɑəɞɜɔ ɖɌɐɑ ɤɞɚ ɛɚɤɔɜɚɖɌɞɌ ɳɌɎəɚɝɞ ɘɚɒɑ ɐɌ ɏɔ 

ɠɜɗɔ əɑɚɛɌɝəɔɞɑ ɛɜɑɐɘɑɞɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɔ ɐɌ ɖɟɛɔ ɘɌɞɑɜɔɳɌɗɔ ɤɞɚ ɷɑ ɏɔ ɖɚɜɔɝɞɌɞ. 

- ȻɜɚɐɌɎəɔɢɔɞɑ əɌ Ɏɔɤɚɖ ɛɜɔɠɌɷɌɌɞ əɑɝɌɖɌəɔ ɛɜɚɔɓɎɚɐɔ ɔ ɏɔ əɟɐɌɞ ɔəɞɑɜəɚ ɐɚɝɞɌɛəɔ əɌ ɐɜɟɏɔ 

Ɍɏɑəɢɔɔ ɔɗɔ əɌ ɛɚɤɔɜɚɖɌɞɌ ɳɌɎəɚɝɞ. ȻɜɚɐɌɎəɔɢɔɞɑ ɝɚ Ɏɔɤɚɖ ɣɑɝɞɚ ɛɌɞɟɎɌɌɞ ɚɐ ɏɚɗɑɘɔ ɔəɝɞɔɞɟɢɔɔ ɖɌɖɚ 

ɤɞɚ ɝɑ ɟəɔɎɑɜɓɔɞɑɞɔɞɑ ɔ ɎɗɌɐɔɞɑ. ȺɍɑɓɍɑɐɟɎɌ ɛɜɔɝɞɚɑə ɔɓɎɚɜ əɌ ɖɚɜɔɝɞɑəɌ ɚɛɜɑɘɌ, ɌɗɌɞɖɔ ɔ 

ɘɌɞɑɜɔɳɌɗɔ ɓɌ Ɏɔɤɚɖɚɞ ɛɜɚɐɌɎəɔɢɔ, ɔəɝɞɔɞɟɢɔɔ ɔ ɐɚɘɌɤəɔ ɎɗɌɐɔ. 

- ȼɌɓɘɑəɔɞɑ ɓɌ ɚɞɛɌɐ ɛɜɔɠɌɷɌɌɞ Ɏɔɤɚɖ ɔəɐɟɝɞɜɔɝɖɔ ɚɞɛɌɐ ɔɗɔ ɛɑɣɌɞɌɣɔ ɔ ɏɔ ɐɔɝɞɜɔɍɟɔɜɌɌɞ 

ɚɝɗɚɍɚɐɑəɔ ɚɐ ɛɗɌɷɌɵɑ ɔɗɔ ɏɔ ɛɜɚɐɌɎɌɌɞ ɛɚ əɚɘɔəɌɗəɌ ɢɑəɌ əɌ ɟəɔɎɑɜɓɔɞɑɞɔ, ɐəɑɎəɔ ɢɑəɞɜɔ, 

ɝɛɑɢɔɳɌɗɔɓɔɜɌəɔ ɢɑəɞɜɔ ɔ əɑɛɜɚɠɔɞəɔ ɚɜɏɌəɔɓɌɢɔɔ ɝɚ ɟɘɑɞəɔɣɖɚ ɛɜɚɏɜɌɘɔɜɌɵɑ. ȿɣɔɗɔɤɞɌɞɌ ɔ 

ɐɜɟɏɔɞɑ ɚɜɏɌəɔɓɌɢɔɔ ɘɚɒɌɞ ɐɔɜɑɖɞəɚ ɐɌ ɖɚəɞɌɖɞɔɜɌɌɞ ɝɚ ɍɔɓəɔɝɔɞɑ ɔɗɔ ɐɌ ɖɚɜɔɝɞɌɞ ɜɌɓɘɑəɌ əɌ ɚɞɛɌɐ 

ɓɌ ɐɌ ɛɜɑɐɔɓɎɔɖɌɌɞ ɜɑɓɑɜɎɔ əɌ ɚɞɛɌɐ. 

- ȿɝɗɟɏɔɞɑ ɓɌ ɜɌɓɘɑəɌ əɌ ɔəɐɟɝɞɜɔɝɖɔ ɘɌɞɑɜɔɳɌɗɔ ɝɑ ɛɜɚɏɜɌɘɔ ɓɌ ɜɌɓɘɑəɌ əɌ ɚɞɛɌɐ ɓɌ ɍɔɓəɔɝɔ ɔ 

ɔəɐɟɝɞɜɔɔ ɖɚɔ ɏɔ ɛɚɎɜɓɟɎɌɌɞ ɛɜɚɔɓɎɚɐɔɞɑɗɔɞɑ əɌ ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɗɔɎ ăɚɞɛɌɐò ɝɚ ɐɜɟɏɔ ɖɚɘɛɌəɔɔ ɖɚɔ 

ɷɑ ɏɔ ɖɚɜɔɝɞɌɞ ɚɎɔɑ ɜɌɍɚɞɔ ɔɗɔ ɘɌɞɑɜɔɳɌɗɔ. ȮɌɖɎɔɞɑ ɛɜɚɏɜɌɘɔ ɜɌɓɘɑəɟɎɌɌɞ ɔəɠɚɜɘɌɢɔɔ əɌ ɘɑɝɞɚɞɚ 

ɓɌ ɚɞɛɌɐ ɝɚ ɝɚɍɔɜɌɵɑ ɔəɠɚɜɘɌɢɔɔ ɓɌ ɐɚɝɞɌɛəɔɚɞ ɔɗɔ ɛɚɝɌɖɟɎɌəɔɚɞ ɚɞɛɌɐ ɔ Ɏɔɤɚɖ ɘɌɞɑɜɔɳɌɗɔ ɔ 

ɚɍɳɌɎɟɎɌɵɑ əɌ əɔɎ Ɏɚ ɍɔɗɞɑəɔ, ɖɌɞɌɗɚɓɔ ɔɗɔ ɟɝɗɟɏɔ əɌ ɑɗɑɖɞɜɚəɝɖɌ ɚɏɗɌɝəɌ ɞɌɍɗɌ. ȶɚɘɛɌəɔɔɞɑ ɔɗɔ 

ɐɔɜɑɖɞəɚ ɖɚɘɟəɔɢɔɜɌɌɞ ɑɐəɌ ɝɚ ɐɜɟɏɌ ɔɗɔ ɝɑ ɛɚɐɗɚɒɑəɔ əɌ ɟɝɗɟɏɌ ɓɌ ɜɌɓɘɑəɌ. 

- Ȼɜɚɢɑɝɔɞɑ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɜɌɓɘɑəɌ əɌ ɘɌɞɑɜɔɳɌɗɔ ɝɑ əɌɝɚɣɑəɔ ɖɚə ɝɛɑɢɔɠɔɣəɔ 

ɘɌɞɑɜɔɳɌɗɔ ɔ ɝɑ ɝɛɜɚɎɑɐɟɎɌɌɞ əɌ ɞɑɖɚɎəɌ ɚɝəɚɎɌ ɔɗɔ ɖɌɖɚ ɑɐəɚɐəɑɎəɔ əɌɝɞɌəɔ. 

- ȻɜɚɐɌɎəɔɢɔɞɑ ɓɌ ɖɚɜɔɝɞɑəɔ ɛɜɚɔɓɎɚɐɔ ɣɑɝɞɚ ɝɑ ɚɐ ɛɜɔɎɌɞɑə ɔɗɔ əɑɛɜɚɠɔɞɑə ɞɔɛ, Ɍ əɑɖɚɗɖɟ ɔɘɌɌɞ 

ɖɚɜɔɝɞɑəɔ ɛɜɑɐɘɑɞɔ ɤɞɚ ɏɔ ɛɜɚɐɌɎɌɌɞ, ɐɚɐɑɖɌ ɐɜɟɏɔ ɐɚɍɔɎɌɌɞ ɛɜɌɞɖɌ. ȸəɚɏɟ əɑɛɜɚɠɔɞəɔ ɚɜɏɌəɔɓɌɢɔɔ 

ɚɝəɚɎɌɌ ɛɜɚɐɌɎəɔɢɔ ɓɌ ɤɞɑɐɑɵɑ ɓɌ ɐɌ əɌɟɣɌɞ ɗɚɖɌɗəɔ ɟɣɔɗɔɤɞɌ, ɍɚɗəɔɢɔ ɔ ɐɜɟɏɔ ɛɜɚɑɖɞɔ Ɏɚ 

ɓɌɑɐəɔɢɌɞɌ. ȴɌɖɚ ɔɓɏɗɑɐɌ ɐɑɖɌ ɞɜɌɐɔɢɔɚəɌɗəɚ əɑ ɝɑ ɏɗɑɐɌɌɞ əɌ ɛɜɚɐɌɎəɔɢɔɞɑ ɓɌ ɤɞɑɐɗɔɎɔ ɛɜɚɔɓɎɚɐɔ 

ɖɌɖɚ ɚɛɢɔɳɌ ɓɌ əɌɘɌɗɟɎɌɵɑ əɌ ɚɞɛɌɐɚɞ, ɞɔɑ ɚɍɑɓɍɑɐɟɎɌɌɞ ɔɓɗɑɓ ɓɌ ɛɜɑɐɘɑɞɔ ɖɚɔ ɷɑ ɝɑ ɖɚɜɔɝɞɌɞ 

ɛɚɎɞɚɜəɚ əɌɘɑɝɞɚ ɐɌ ɝɑ ɠɜɗɌɌɞ. 
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ȺɎɔɑ ɘɚɐɑɗɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔɘɌɌɞ ɛɚɞɑəɢɔɳɌɗ Ɏɚ ɝɗɑɐəɔɞɑ ɚɍɗɌɝɞɔ [81]: 

-əɌɘɌɗɟɎɌɵɑ əɌ ɞɜɚɤɚɢɔɞɑ, 

- ɏɜɌɐɑɵɑ ɗɚɳɌɗəɚɝɞ əɌ ɍɜɑəɐɚɞ, 

- ɝɑ ɛɜɔɗɌɏɚɐɟɎɌ əɌ ɔəɐɔɎɔɐɟɌɗəɔɞɑ ɛɚɞɜɑɍɔ, 

- ɛɚɐɚɍɜɟɎɌɵɑ əɌ ɖɚɜɔɝəɔɣɖɚɞɚ ɔɝɖɟɝɞɎɚ, 

- ɚɛɞɔɘɔɓɔɜɌɵɑ əɌ ɚɛɑɜɌɢɔɔɞɑ ɔ ɝɚɍɔɜɌɵɑ ɔəɠɚɜɘɌɢɔɔ. 

 

6.3. ȹɑɖɚɔ ɛɜɔɘɑɜɔ əɌ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ əɌ ɢɔɜɖɟɗɌɜəɌ ɑɖɚəɚɘɔɳɌ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɖɚɔ 

ɐɌɎɌɌɞ ɘɚɒəɚɝɞɔ 

ȶɚəɞɑɳəɑɜɔ ɓɌ ɔɝɛɚɜɌɖɌ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ: ɑɐəɚ ɚɐ əɌɳɏɚɗɑɘɔɞɑ ɎɗɔɳɌəɔɳɌ ɤɞɚ ɘɚɒɑ ɐɌ ɏɚ 

ɔɘɌɌɞ ɍɔɓəɔɝɚɞ ɔ ɔəɐɟɝɞɜɔɳɌɞɌ Ɏɚ əɌɘɌɗɟɎɌɵɑɞɚ əɌ ɚɞɛɌɐɚɞ ɤɞɚ ɝɑ ɛɌɮɌ əɌ ɐɑɛɚəɔɔɞɑ ɑ ɓɌɘɑəɌɞɌ əɌ 

ɖɚəɞɑɳəɑɜɔɞɑ ɓɌ ɞɜɌəɝɛɚɜɞ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɝɚ ɖɚəɞɑɳəɑɜɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ. Ȯɚ ɞɑɖɚɞ 

əɌ ɝɎɚɳɚɞ ɒɔɎɚɞɑə Ɏɑɖ, ɛɗɌɝɞɔɣɑə ɖɚəɞɑɳəɑɜ ɓɌ ɔɝɛɚɜɌɖɌ ɚɐ 2 ɖɟɍəɔ ɘɑɞɜɔ, ɛɚɎɞɚɜəɚ ɟɛɚɞɜɑɍɗɔɎ ɓɌ 250 

ɛɌɞɔ, ɷɑ ɓɌɘɑəɔ 250 ɖɌɜɞɚəɝɖɔ ɖɟɞɔɔ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, əɌɘɌɗɟɎɌɳɷɔ ɏɚ ɚɞɛɌɐɚɞ ɓɌ 98,5 ɛɜɚɢɑəɞɔ 

ɔ ɞɜɚɤɚɢɔɞɑ ɛɚ ɟɛɚɞɜɑɍɌ ɐɚ 92 ɛɜɚɢɑəɞɔ [80]. 

ȻɌɖɟɎɌɵɑ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ: ɛɌɖɟɎɌɵɑɞɚ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɘɚɒɑ ɐɌ ɍɔɐɑ ɖɜɔɞɔɣɑə 

ɐɑɗ ɚɐ ɚɐɏɚɎɚɜɚɞ ɓɌ ɑɗɔɘɔəɔɜɌɵɑ əɌ ɓɌɏɌɐɟɎɌɵɑɞɚ ɚɐ ɛɗɌɝɞɔɖɌ. ȺɜɏɌəɔɓɌɢɔɔɞɑ ɛɜɔɓəɌɎɌɌɞ ɐɑɖɌ, 

ɚəɌɘɟ ɖɌɐɑ ɤɞɚ ɑ ɝɚɚɐɎɑɞəɚ, ɞɜɑɍɌ ɐɌ ɝɑ ɔɝɞɜɌɒɌɞ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɓɌ ɐɌ ɝɑ 

əɌɘɌɗɌɞ ɍɌɜɌɵɌɞɌ ɓɌ ɛɗɌɝɞɔɣəɌ ɌɘɍɌɗɌɒɌ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ. ȹɌ ɏɗɚɍɌɗəɚ əɔɎɚ, ɓɌɘɑəɌɞɌ əɌ 

ɝɌɘɚ 20% ɚɐ ɛɗɌɝɞɔɣəɌɞɌ ɌɘɍɌɗɌɒɌ ɓɌ ɑɐəɚɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ ɝɚ ɌɗɞɑɜəɌɞɔɎɔ ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ 

ɟɛɚɞɜɑɍɌ ɛɜɑɞɝɞɌɎɟɎɌ ɤɌəɝɌ ɚɐ ɘɔəɔɘɟɘ 10 ɘɔɗɔɳɌɜɐɔ ɌɘɑɜɔɖɌəɝɖɔ ɐɚɗɌɜɔ [81]. 

ȻɜɚɏɜɌɘɔ ɝɚ ɓɌɞɎɚɜɑə ɢɔɖɗɟɝ: Ⱦɔɑ ɝɑ ɛɜɔɘɑəɟɎɌɌɞ ɛɜɎɑəɝɞɎɑəɚ ɓɌ Ɍɜɞɔɖɗɔ ɓɌ ɛɌɖɟɎɌɵɑ, ɖɌɖɚ ɛɜɔɘɑɜ, 

ɖɚɏɌ ɖɚɜɛɚɜɌɢɔɳɌɞɌ ɑ ɎɖɗɟɣɑəɌ Ɏɚ ɜɑɐɚɎəɔɚɞ ɞɜɌəɝɛɚɜɞ əɌ ɛɜɚɔɓɎɚɐɔ ɚɐ ɢɑəɞɜɌɗɑə ɛɜɚɔɓɎɚɐɝɞɎɑə 

ɖɌɛɌɢɔɞɑɞ ɐɚ ɘɌɏɌɢɔəɔ ɔɗɔ ɚɐ ɘɌɏɌɢɔəɔ ɐɚ ɛɜɚɐɌɎəɔɢɔ. Ȯɚ ɚɎɔɑ ɝɗɟɣɌɔ, ɔɘɌ ɓəɌɣɔɞɑɗəɔ ɛɜɔɐɚɍɔɎɖɔ 

ɚɐ ɖɚɜɔɝɞɑɵɑɞɚ əɌ ăɞɜɌəɝɛɚɜɞəɔ ɌɘɍɌɗɌɒɔò ɓɌ ɛɚɎɑɷɑɖɜɌɞəɌ ɟɛɚɞɜɑɍɌ, ɖɌɖɚ ɤɞɚ ɝɑ ɛɗɌɝɞɔɣəɔ ɏɌɳɍɔ 

ɔɗɔ ɛɌɗɑɞɔ. Ȼɜɑɐəɚɝɞɔɞɑ əɌ ɛɚɎɞɚɜəɌɞɌ ɟɛɚɞɜɑɍɌ Ɏɚ ɓɌɞɎɚɜɑə ɢɔɖɗɟɝ ɝɑ ɏɗɌɎəɚ ɛɚɜɌɐɔ əɔɝɖɔɞɑ 

ɐɚɛɚɗəɔɞɑɗəɔ ɞɜɌəɝɛɚɜɞəɔ ɞɜɚɤɚɢɔ ɛɚɎɜɓɌəɔ ɝɚ ɎɜɌɷɌɵɑ əɌ ɎɚɓɔɗɌɞɌ ɝɚ ɛɜɌɓəɔ ɏɌɳɍɔ [8]. 

ȻɜɚɏɜɌɘɔ ɓɌ ɤɔɤɔɵɌ ɤɞɚ ɝɑ ɛɚɗəɌɞ: ɄɔɤɔɵɌɞɌ ɓɌ ɛɚɗəɑɵɑ ɝɑ ɤɔɜɚɖɚ ɖɚɜɔɝɞɑəɔ Ɏɚ ɘəɚɏɟ ɑɎɜɚɛɝɖɔ 

ɓɑɘɳɔ; ɖɌɖɚ ɛɜɔɘɑɜ Ɏɚ ȰɌəɝɖɌ 98% ɚɐ ɤɔɤɔɵɌɞɌ ɝɑ ɛɚɗəɌɞ, Ɍ 98% ɚɐ əɔɎ ɝɑ ɎɜɌɷɌɌɞ ɚɐ ɛɚɞɜɚɤɟɎɌɣɔɞɑ. 

ȺɎɔɑ ɝɔɝɞɑɘɔ ɚɍɔɣəɚ ɝɑ ɛɚɐɐɜɒɌəɔ ɝɚ ɓɌɖɚəɔ ɓɌ ɐɑɛɚɓɔɞɔ ɔ ɐɜɟɏɔ ɛɜɚɛɔɝɔ [8]. 

ɂɑəɞɜɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɔ Ɏɔɜɞɟɑɗəɚ ɖɟɛɟɎɌɵɑ: ɚɎɔɑ ɟɝɗɟɏɔ ɳɌ ɚɗɑɝəɟɎɌɌɞ ɜɌɓɘɑəɌɞɌ ɔ 

ɛɜɑɜɌɝɛɜɑɐɑɗɍɌɞɌ əɌ əɑɝɌɖɌəɔ, əɚ ɝɚɎɜɤɑəɚ ɟɛɚɞɜɑɍɗɔɎɔ ɘɌɞɑɜɔɳɌɗɔ ɔ ɚɛɜɑɘɌ ɚɐ ɑɐɑə ɑəɞɔɞɑɞ əɌ 

ɐɜɟɏ. ȺɜɏɌəɔɓɌɢɔɔ əɌ ɖɚɔ ɔɘ ɝɑ ɐɚɛɌɮɌ ɝɑɖɚɳɌ ɝɞɜɌəɌ ɚɐ ɚɎɌɌ ɟɝɗɟɏɌ (ɖɌɖɚ ɐɚəɌɞɚɜɔ, ɛɜɚɐɌɎɌɣɔ, 

ɖɟɛɟɎɌɣɔ ɔɗɔ ɖɟɛɟɎɌɣɔ) ɷɑ ɍɔɐɌɞ ɍɔɓəɔɝɔ, əɑɛɜɚɠɔɞəɔ ɚɜɏɌəɔɓɌɢɔɔ, ɟɣɔɗɔɤɞɌ, ɏɜɟɛɔ Ɏɚ ɓɌɑɐəɔɢɌɞɌ ɔ 

ɛɚɑɐɔəɢɔ. ȹɑɖɚɔ ɚɍɑɓɍɑɐɟɎɌɌɞ ɠɔɓɔɣɖɔ ɛɜɚɝɞɚɜ (ɢɑəɞɌɜ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ) ɔ ɐɜɟɏɔ ɐɑɗɟɎɌɌɞ ɖɌɖɚ 

ɔɐɑəɞɔɣəɌ ɟɝɗɟɏɌ (ɎɔɜɞɟɑɗəɌ ɜɌɓɘɑəɌ). ɂɑəɞɜɔɞɑ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɚɍɔɣəɚ ɏɔ ɤɞɔɞɌɞ ɔ ɘɌɏɌɢɔəɔɞɑ 

ɔ ɖɌɘɔɚəɔɞɑ [8]. 

ȻɜɚɔɓɎɚɐ ɖɌɖɚ ɟɝɗɟɏɌ (PaaS): PaaS ɐɌɎɌ ɛɜɔɚɜɔɞɑɞ əɌ ɔɝɖɟɝɞɎɚɞɚ ɛɜɑɐ ɝɚɛɝɞɎɑəɚɝɞɌ əɌ ɛɜɚɔɓɎɚɐɚɞ. ɞɚɌ 

ɑ ɘɑɤɌɎɔəɌ ɚɐ ɛɜɚɔɓɎɚɐɔ ɛɜɚɝɗɑɐɑəɔ ɝɚ ɟɝɗɟɏɔ əɌ ɛɜɚɔɓɎɚɐɔɞɑɗɚɞ. ȾɌɖɎɔɚɞ ɐɑɗɚɎɑə ɘɚɐɑɗ ɝɑ 

ɛɜɔɘɑəɟɎɌ əɌ ɏɚɗɑɘ ɌɝɚɜɞɔɘɌə əɌ ɛɜɚɔɓɎɚɐɔ, ɖɌɖɚ ɑɗɑɖɞɜɚəɝɖɔ ɛɜɚɔɓɎɚɐɔ, ɛɜɚɔɓɎɚɐɔɞɑɗɔ əɌ 

ɚɜɔɏɔəɌɗəɌ ɚɛɜɑɘɌ ɔ ɘɑɍɑɗ [82]. 

ȭɔɓəɔɝ ɘɚɐɑɗ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ əɌ ɓɌɑɐəɔɣɖɌ ɏɌɜɐɑɜɚɍɌ: ȺɎɚɳ ɐɑɗɚɎɑə ɘɚɐɑɗ ɓɌ ɛɚɎɞɚɜəɌ 

ɟɛɚɞɜɑɍɌ ɑ ɔɘɛɗɑɘɑəɞɔɜɌə ɘəɚɏɟ ɏɚɐɔəɔ ɏɗɌɎəɚ Ɏɚ əɑɛɜɚɠɔɞəɔ ɔəɝɞɌɗɌɢɔɔ ɖɌɖɚ ɤɞɚ ɝɑ ɐɚɍɜɚɞɎɚɜəɔ 

ɚɜɏɌəɔɓɌɢɔɔ ɔ ɚɛɤɞɔəɝɖɔ ɟɝɗɟɏɔ. ȺɎɚɳ ɘɚɐɑɗ əɑɚɐɌɘəɌ ɝɑ ɛɜɚɤɔɜɔ əɌ ɚəɗɌɳə ɛɌɓɌɜɔɞɑ ɚɜɔɑəɞɔɜɌəɔ 
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ɖɚə ɛɜɚɠɔɞ, ɖɌɖɚ ɤɞɚ ɝɑ Australian Clothing Exchange ɔ Danish TrendSales, ɖɚɔ ɏɔ ɛɚɎɜɓɟɎɌɌɞ ɛɜɔɎɌɞəɔɞɑ 

ɖɚɜɔɝəɔɢɔ ɖɚɔ ɝɌɖɌɌɞ ɐɌ ɛɜɚɐɌɎɌɌɞ, ɖɟɛɟɎɌɌɞ ɔɗɔ ɞɜɏɟɎɌɌɞ ɝɚ ɚɍɗɑɖɌ. ȺɎɔɑ ɘɚɐɑɗɔ əɌ ɛɌɓɌɜɚɞ ɘɚɒɑ 

ɐɌ ɔɘɌɌɞ ɘəɚɏɟ ɠɚɜɘɔ, ɖɌɖɚ ɤɞɚ ɑ ɓɌɑɐəɔɣɖɌɞɌ ɏɌɜɐɑɜɚɍɌ, ɎɖɗɟɣɟɎɌɳɷɔ ɏɔ ɔ ɐɑɗɚɎəɔɞɑ ɘɚɐɑɗɔ 

ɛɚɐɐɜɒɌəɔ ɓɌ ɛɗɌɞɠɚɜɘɌɞɌ ɓɌ ɝɛɚɐɑɗɟɎɌɵɑ [83]. 

ȹɑɖɚɔ ɐɚɍɜɔ ɛɜɔɘɑɜɔ ɓɌ ɛɚɎɞɚɜəɌ ɟɛɚɞɜɑɍɌ ɐɑɗɚɎəɔ ɘɚɐɑɗɔ ɝɑ əɌ ɚɎɔɑ Ɏɜɝɖɔ: 

- Loop : https://loopstore.com/  

- Globelet : https://www.globelet.com/  

- Repack : https://www.repack.com  

- reCIRCLE : https://www.recircle.ch/en/  

- Vrhnika:  https://vrhnika.si/  

- Refill: https://www.refillapp.com/  

- Ooobject : https://ooobject.com/  

- EME: https://excessmaterialsexchange.com/en_us/  

ȻȼȱȻȺȼȬɃȬȹȺ ȴ/ȴȷȴ ȳȬȰȺȷȲȴȾȱȷȹȺ ɃȴȾȬȧȱ 

ȻɜɑɛɚɜɌɣɌəɚ:  

Å Gillabel, J., Manshoven, S., Grossi, F., Mortensen, L.F. and Coscieme, L., 2021. Business Models in a Circular Economy. 

Eionet Report - ETC/WMGE 2021/2.  

Å Guldmann, E., 2016. Best Practice Examples of Circular Business Models. The Danish Environmental Protection Agency. 

ISBN no. 978-87-93435-86-5. 

Å Kirchherr, J., Piscicelli, L., Bour, R., Kostense -Smit, E., Muller, J., Huibrechtse -Truijens, A. and Hekkert, M., 2018. Barriers to 

the Circular Economy: Evidence From the European Union (EU).  Ecological Economics, 150, pp.264 -272. 

 

ɀȺȼȸȬȾ ȹȬ ȺɂȱȹȿȮȬȧȱ 

ȻɜɚɢɑəɖɌ əɌ ɖɎɔɓɚɞ ɷɑ ɝɑ əɌɛɜɌɎɔ əɌ ȸɟɐɗ 

ȻȺȴȸȹȴȶ 

Amphora : A tall ancient Greek or Roman jar or jug with two handles and a narrow neck.  

Bioplastic: A type of biodegradable plastic derived from biolog ical substances rather than petroleum.  

Carbon footprint : The total  greenhouse gas (G HG) emissions caused by an individual, event, organization, service, place 

or product, expressed as  carbon dioxide equivalent  (CO 2e).  

Circular Economy : a system in which òthe value of products, materials and resources is maintained in the economy for as 

long as possible, and the generation of waste minimizedó (European Commission, 2015). 

Composite : Something that is made of  various  different  parts  

Compost : Decaying  plant  material  that is added  to  soil to  improve  its quality . 

e-Waste : Electronic waste.  

https://plasticsmartcities.org/products/loop
https://loopstore.com/
https://plasticsmartcities.org/products/fan-cup-deposit
https://www.globelet.com/
https://plasticsmartcities.org/products/repack
https://www.repack.com/
https://www.recircle.ch/en/
https://www.refillapp.com/
http://ooobject/
https://ooobject.com/
https://excessmaterialsexchange.com/en_us/
https://en.wikipedia.org/wiki/Carbon_footprint
https://en.wikipedia.org/wiki/Greenhouse_gas_emissions
https://en.wikipedia.org/wiki/Carbon_Dioxide_Equivalent
https://dictionary.cambridge.org/tr/s%C3%B6zl%C3%BCk/ingilizce/various
https://dictionary.cambridge.org/tr/s%C3%B6zl%C3%BCk/ingilizce/part
https://dictionary.cambridge.org/dictionary/english/decay
https://dictionary.cambridge.org/dictionary/english/plant
https://dictionary.cambridge.org/dictionary/english/material
https://dictionary.cambridge.org/dictionary/english/add
https://dictionary.cambridge.org/dictionary/english/soil
https://dictionary.cambridge.org/dictionary/english/improve
https://dictionary.cambridge.org/dictionary/english/its
https://dictionary.cambridge.org/dictionary/english/quality
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Reuse: òAny operation by which products or components that are not waste are used again for the same purpose for 

which they were conceived.ó  

Three Rõsó: Reduce, Reuse and Recycle.  

Zero Waste : Zero waste is the conservation of al l resources by means of responsible production, consumption, reuse and 

recovery of products, packaging and materials without burning, and with no discharges to land, water, or air that 

threaten the environment or human healthó ð Definition of Zero Waste as  adopted by the Zero Waste International 

Alliance  

ȷȴȹȶȺȮȴ ȰȺ ȶȺȼȴȽȹȴ ȮȴȰȱȬ/ȮȱȭȽȬȥȾȺȮȴ 

ǒ https://youtu.be/L8TpDq4CtA8  

ǒ https://www.youtube.com/watch?v=pysBxD3CoGk  

ǒ https://www.youtube.com/watch?v=6g8zV_tv7XM  

ǒ https://www.youtube.com/watch?v=OasbYWF4_S8  

ǒ https://www.youtube.com/watch?v=RaKLgovVkJQ  

ǒ https://www. youtube.com/watch?v=r -_MIRMt-PM 

ǒ https://www.youtube.com/watch?v=0RHGmf9BW1c  

ǒ https://www.youtube.com /watch?v=RHTIWRILbWc  

ǒ https://www.youtube.com/watch?v=BSRwLqP_65M  

ǒ https://www.youtube.com/watch?v=l_3r9gDU13k  

ǒ https://www.youtube.com/watch?v=CxG7q -DXcHo  

ǒ https://www.youtube.com/watch?v=VP_Fk8 -vGVg  

ǒ https://youtu.be/vf4ddOvsrH4  

ǒ https://www.youtube.com/watch?v=2I8Tjb4Fy -Q 

ǒ https://www.youtube.com/watch?v=TP1B3f9FRGw  

ǒ https://www.youtube.com/watch?v=XAOTOsHNRSg  

ǒ https://www.youtube.com/watch?v=lHyL41grGUo  

ǒ https://www.youtube.com/watch?v=RaKLgovVkJQ  

ǒ https://www.youtube.com/watch?v=r -_MIRMt-PM 

ǒ https://www.youtube.com/watch?v=DmjKt6bh3g4  

ǒ https://www.youtube.com/watch?v=RHTIWRILbWc  

ǒ https://youtu.be/vf4ddOvsrH4  

ǒ https://youtu.be/A5wn_iinbxw  

ǒ https://zerowasteeurope.eu  

ǒ https://zerowastecities.eu/webinar/creating -effective -systems-for-reuse/ ) 

ǒ https://zerowasteeurope.eu/2021/03/why -we -need -to -choose -reuse/  

ǒ https://www.forgerecycling.co.uk/blog/  
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FUE-UJIΣ̊˽ˢ˹ˮ˳ˢ  

 

 

 

 

˻͍ͦ͞ ͔ͨͪͦͭ͟ ͔ ͺ͙͙ͤ͊ͤͫͪ͊ͤ ͫͦ ͨͦ͒͒ͪ΄͊͟ ͦ͒ ˩͍ͪͦͨͫ͊ͭ͊͟ ͙͙ͦͣͫ͊͟͞Φ ˻͍͊͊ 
͙ͨͯ͋͊͟͡ͼ͙͊͞ ͎͙ ͍ͦ͒ͪ͊ͯ͊͘ ͫ͊ͣͦ ͎͔͙͒͡΄ͭ͊ͭ͊ ͤ͊ ͍͊ͭͦͪͦͭ ͙ ͙͙ͦͣͫ͊ͭ͊͟͞ ͔ͤ 
͔ͣͦ͗ ͒͊ ͙͔͋͒ ͎͍ͦ͒ͦͦͪͤ͊ ͊͘ ͍͊͊͟͟ ͙͋ͦ͡ ͔ͯͨͦͭͪ͋͊ ͤ͊ ͙ͤͺͦͪͣ͊ͼ͙͙͔ͭ 
͙ͫͦ͒ͪ͗͊ͤ ͍ͦ ͔ͤ͊Φ 
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1. ̆ ͔ͦͫ ˤ͙ͼ͔͔ͤͭ ˥͙͔ͫ͋ͪͭΣ FUE-UJI 

нΦ ˢ͙͒ͪ͊ͤ ˸ͦͭ͊Σ FUE-UJI 

оΦ ˸͙͊ͪ͊ ˤ͔ͤͭͯͪ͊Σ FUE-UJI 
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͙̇ͪͯ͊ͪͤ͊ͭ͊͟͡ ͔͙ͦͤͦͣ͊͟͞ ͔ͫ ͍͊ͫͤͦ͊͘ ͤ͊ ͙ͣͦ͒ͺ͙ͼ͙͔ͪ͊ͥ ͤ͊ ͍͔ͫͦ͒͊͊ͥͭͦ͘ ͙ ͊͘;͍͍͔ͯͯ͊ͥͭͦ ͤ͊ ͍͔ͪ͒ͤͦͫͭ͊ ͤ͊ 
͔͙͔ͪͫͯͪͫͭ ͔ͨͪͯ͟ ͔ͭͻ͙͙ͤ͟ ͍͙͊ͫͤͦ͊ͤ͘ ͤ͊ ͙͊ͤ͊͊͘͡ ͤ͊ ͙͍͙͗ͦͭͤͦͭ ͼ͙ͯͫ͟͡ ͙ ͎͔͍͔ͪ͊͒ͯ͊ͥ͘͡ ͤ͊ ͦͭͨ͊͒ͦͭ ͊ͦ͟͟ ͙͍ͨͪͦͦ͒͘Σ 
ͨ͊ ͦͭͭͯ͊͟ ͙ ͦͤ͟ͼ͔ͨͭͦͭ ͤ͊ ͤͯ͊͡ ͦͭͨ͊͒Φ 

˻͒ ͍ͦ͊͊ ͔͔͙͍ͨͪͫͨͭ͊͟Σ ͏͔ͯ͋ͪͭͦ ͙͙͡ ͦͭͨ͊͒ͦͭ ͔ͫ ͍ͦͭͫͭͪ͊ͤͯ͊͊ͭ ͦ͒ ͔ͦͤͦͣͫ͊ͭ͊͟͟ ͔͙͎͙ͭͪͣͤͦͦ͊͡͞Φ ˭͊ͭͦ͊ ͔ͪͯͭ͊ͭͦͭ͘͡ ͦ͒ 
͙͍͙͔ͨͪͦͦ͒ͤͭ͘ ͔͍͙ͭͦ͟ ͣͦͪ͊ ͒͊ ͔ͫ ͔ͫͣͭ͊ ͊ͦ͟͟ ͍ͤͦ ͙͍ͨͪͦͦ͒͘ ͦ͟͞Σ ͔ͫͨͦͪ͒ ͔͒ͺ͙͙ͤͼ͙͊ͭ͊͞Σ ͣͦͪ͊ ͒͊ ͔ͫͭ͊ͤ ͔͒͡ ͦ͒ 
͙͍͙ͨͪͦͦ͒ͤͦͭ͘ ͼ͙ͯͫ͟͡ ͍ͦ ͔͙ͤͦ͟ ͦ͒ ͔͎͍͙͔ͤͦͭ ͙ͪ͊͘͡;͙ͤ ͺ͙͊͘ ͔ͨͪͯ͟ ͍͔͙ͫͦͦ͒ͭͤ ͔ͭͻ͙͙ͤ͟Φ ˾͔ͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͔ ͔͒ͤ͊ ͦ͒ 
͍͙͔ͦ ͔ͭͻ͙͙ͤ͟Φ

 

˨͙͔͙͍ͪͭ͊ͭ͊͟ нллуκфуκ˩˭ ͎ͦ ͔͒ͺ͙͙ͤͪ͊ ͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͊ͦ͟͟Υ α͔ͫͦ͊͟͞ ͔ͦͨͪ͊ͼ͙͊͞ ͊͘ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͫͦ ͦ͊͟͞ ͙͔ͦͭͨ͊͒ͤͭ 
͔͙͙ͣ͊ͭͪ͊͞͡ ͔ͫ ͔͍ͨͪͪ͊͋ͦͭͯ͊͊ͭ ͍ͦ ͙͍͙ͨͪͦͦ͒͘Σ ͔͙͙ͣ͊ͭͪ͊͞͡ ͙͙͡ ͫͯͨͫͭ͊ͤͼ͙͙Σ ͔͋͘ ͙ͪ͊͊͘͟͡ ͙͒͊͡ ͔ͫ ͊͘ ͙͎͙͙ͦͪͤ͊ͤ͡ 
͙͙͡ ͊͘ ͎͙͒ͪͯ ͼ͔͙͡Φ ́ͦ͊ ͍ͯ͟͡;͍ͯ͊ ͔ͨͪͪ͊͋ͦͭ͊͟ ͤ͊ ͎͙ͦͪ͊ͤͫ͟ ͔͙ͣ͊ͭͪ͊͞͡Σ ͤͦ ͔ͤ ͍ͯ͟͡;͍ͯ͊ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͔͔͎͙ͤͪ͊͞ ͙ 
͔ͨͪͪ͊͋ͦͭ͊͟ ͍ͦ ͔͙͙ͣ͊ͭͪ͊͞͡ ΄ͭͦ ͔͠ ͔ͫ ͙ͦͪͫͭ͊ͭ͟ ͊ͦ͟͟ ͎͙͍ͦͪ͊ ͙͙͡ ͊͘ ͔ͦͨͪ͊ͼ͙͙ ͊͘ ͔͔ͨͦͤͥ͡άΦ 

˿͔ͨͦͪ͒ ͙͒ͦͭͪͤ͊ͭ͊͟ ͤ͊ ˩͍ͪͦͨͫ͊ͭ͊͟ ͙͙ͦͣͫ͊͟͞Σ α͔͍͔ͨͪͤͼ͙͊ͭ͊͞ ͤ͊ ͦͭͨ͊͒ͦͭ ͔ͭͪ͋͊ ͒͊ ͙͔͋͒ ͙͙͔ͨͪͦͪͭͭ ͤ͊ 
͍͍͔ͯͨͪ͊ͯ͊ͥͭͦ ͫͦ ͦͭͨ͊͒ͦͭΣ ͊ ͍ͨͦͭͦͪͤ͊ͭ͊ ͔ͯͨͦͭͪ͋͊ ͙ ͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͤ͊ ͔͙ͣ͊ͭͪ͊ͦͭ͞͡ ͔ͭͪ͋͊ ͒͊ ͔ͫ ͔ͨͪͭͨͦ;͙ͭ͊͊ͭ 
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͔ͤ͊ͣͫͭͦ ͔͔͎͔ͤͪͭͫͦͭͦ͟ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͤ͊ ͦͭͨ͊͒ͦͭΣ ͒ͦͦͯ͟͟͡ ͙͔ͭ ͔ͫ ͙ͤ͊͒ͦ͋ͪ͞ ͔ͦͦ͟͡΄͙͟ ͦͨͼ͙͙άΦ  

 

ˤͦ ͍ͦ͊͊ ͙ͫͣͫ͊͡Σ ˩̂ ͙ͣ͊ ͔͒ͺ͙͙ͤͪ͊ͤͦ ͻ͙͔ͪ͊ͪͻ͙͙ͫ͟ ͔͔ͪ͒ͦͫ͒͡ ͤ͊ ͙͙͔͙ͨͪͦͪͭͭ ͤ͊ ͦͭͨ͊͒ͦͭ ͊͘ ͔͍͔ͨͪͤͼ͙͊͞ ͙ 
͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͦͭͨ͊͒Υ 

мΦ ˽͔͍͔ͪͤͼ͙͊͞ 

нΦ ˽͎͍ͦ͒ͦͭͦ͊͟ ͊͘ ͍ͨͦͭͦͪͤ͊ ͔ͯͨͦͭͪ͋͊ 

3. ˾ ͔ͼ͙͙͔ͪ͊ͥ͟͡ 

пΦ ˨͎͙ͪͯ ͍͙͍͙͒ͦ ͤ͊ ͍͍͔ͦ͋ͤͦͯ͊ͥ όͤ͊ ͨͪΦΣ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͔͔͎͙ͤͪ͊͞ύ 

рΦ ˻͍͔ͭͫͭͪ͊ͤͯ͊ͥ 

ˤͦ ͙ͫͭͦ ͍͔͔ͪͣΣ ͎͙ ͍ͯͨ͊ͭͯ͊ ͔͙͔ͣͭ͘͞-;͔͙ͤ͟͡ ͒͊ ͍ͯͫͦ͊ͭ͞ ͔͙ͣͪ͟ ͊͘ ͍͙͔ͨͪͦͣͦͪ͊ͥ ͤ͊ ͍͙͍͙͔ͫͦͦ͊ͭͭͤͦ͟͟͡ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ 
͔ͨͪͯ͟ ͍͍͍͔ͦͫͨͦͫͭ͊ͯ͊ͥ ͔ͨͦͫ͋ͤͦ ͙͔ͫͦ͋ͪ͊ͥ ͦͭͨ͊͒ ͊͘ ͔͔͍͙͔ͪ͊ͤͭͤͭ͡ ͔͙ͫͭͦͪ͟ ͊͘ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡Φ 

ˤͦ ͍ͦ͊͊ ͙ͫͣͫ͊͡Σ ͭͦ͞ ͍͍ͨͦͫͭ͊ͯ͊ ͼ͔͡ ͒͊ ͔ͫ ͎͙͊ͪ͊ͤͭͪ͊ ͔ͨͪ͒ нлнл ͎͙ͦ͒ͤ͊ ͒͊ ͔ͫ ͎͔͙ͦͣ͘͡ ͤ͊ͣ͊ͯ͟͞͡ рл҈ ͦ͒ ͍ͫͦ͊ͭ͊͞ 
͎ͦ͋͊ͤ͊͡͡ ͔͙ͭ͗ͤ͊ ͔ͨͪͯ͟ ͎͍ͨͦ͒ͦͭͦ͊͟ ͊͘ ͍ͨͦͭͦͪͤ͊ ͔ͯͨͦͭͪ͋͊ ͙ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͤ͊ ͙ͦͭͨ͊͒ͤ ͔͙͙ͣ͊ͭͪ͊͞͡ ͊ͦ͟͟ ΄ͭͦ ͔ͫ 
ͻ͙͊ͪͭ͊͞Σ ͔͙ͣͭ͊͡Σ ͙ͨ͊ͫͭ͊͟͡ ͙ ͫͭ͊ͦ͟͡ ͦ͒ ͦͭͨ͊͒ ͦ͒ ͙͍͒ͦͣ͊ͤͫͭ͊ͭ͊͠ ͙ ͎͙͒ͪͯ ͙͍͙ͦͪ͘ ͤ͊ ͦͭͨ͊͒Φ 

̅ͦͤ͒͊ͼ͙͊ͭ͊͞ ˩͔ͤ͡ ˸͊͊ͪͭͯͪ͟ ͎ͦ ͔͒ͺ͙͙ͤͪ͊ ͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͊ͦ͟͟Υ 

Ϧ́ͪ͊ͤͫͺ͙͔ͦͪͣͪ͊ͭ͞ ͙͍ͨͪͦͦ͒͘ ͙͙͡ ͔ͦͣͨͦͤͤͭ͊͟ ͍ͦ ͔͎͍͙͔ͤͦͭ ͍͙ͦͫͤͦͤ ͔͙͙ͣ͊ͭͪ͊͞͡ ͙͙͡ ͫͯͨͫͭ͊ͤͼ͙͙ ͙ ͔͔͔ͨͪͪ͊͋ͦͭͭ 
͎͙ ͍ͦ ͍͙ͤͦ ͔͙͙ͣ͊ͭͪ͊͞͡Φ ˤ͎͔ͪ͊͒ͤ͊ͭ͊ ͔͔͎͙ͤͪ͊͞ ͙ ͍͔ͪ͒ͤͦͫͭ ͔ͫ ͎ͯ͋͊ͭ ͍ͦ ͨͪͦͼ͔ͫͦͭΦ ˤͦ ͪͯ͗ͤ͊͟ ͔͙ͦͤͦͣ͊͟͞Σ 
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͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͔ ͔ͨͦͫ͒ͤͦͭͦ͡ ͔͍ͫͪ͒ͫͭͦϦΦ

 

 

2. ˭ˢ˴˻˹˻˨ˢˤ˿́ˤ˻ 

ˢΦ- ˩ ˤ˾˻˽˿˴ˮ 

˩͍͙ͪͦͨͫͦͭ͟ ͔ͨ͊ͪ͊ͣͤͭ͡ ͙ ˿͍͔ͦͭͦͭ ͤ͊ ˩͍ͪͦͨͫ͊ͭ͊͟ ͙ͯͤ͊͞ όнлмуύΦ ˽͔ͪ;͙͔ͫͭͤ ͔ͭͫͭ͟Υ ˨͙͔͙͍ͪͭ͊͟ нллуκфуκ˩˭ ͤ͊ 
˩͍͙ͪͦͨͫͦͭ͟ ͔ͨ͊ͪ͊ͣͤͭ͡ ͙ ͤ͊ ˿͍͔ͦͭͦͭ ͦ͒ мф ͔͍͙ͤͦͣͪ нллу ͎͙ͦ͒ͤ͊ ͊͘ ͦͭͨ͊͒ ͙ ͙͍͔ͯͤͯ͊ͥ͟ ͤ͊ ͔͔͙ͦ͒ͪ͒ͤ 
͙͔͙͍͙͒ͪͭ͟Φ ˽͔͔͔ͪͣͤͦ͘ ͦͤ͊ͤ͡͞Υhttps://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02008L0098-
20180705&from=EN ό͔͔ͨͦͫ͒ͤ͡ ͙ͨͪͫͭ͊ͨ мп ˸͊͞-2022). 

˿ͦ ͔͎ͤͦ ͔ͫ ͍͍͍ͦͫͨͦͫͭ͊ͯ͊ ͍ͨͪ͊ͤ͊ ͪ͊ͣ͊͟ ͊͘ ͔ͭͪͭͣ͊ͤ ͤ͊ ͦͭͨ͊͒ͦͭ ͍ͦ ˩̂Φ ˾͊ͣ͊ͭ͊͟ ͔ ͙͙͒͊ͤͪ͊ͤ͊͘͞ ͒͊ ͊͞ 
͊͘΄͙͙ͭͭ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͙ ͍͔͒ͪ͊ͭͦ͘͞ ͤ͊ ͯ͡͏͔ͭͦ ͫͦ ͎͍͔ͤ͊͊ͫͯ͊ͥ͡ ͤ͊ ͍͊͗ͤͦͫͭ͊ ͦ͒ ͍͙ͨͪ͊ͤͦ͡ 
͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͦͭͨ͊͒ͦͭΣ ͔ͭͻ͙͙ͤ͟ ͊͘ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͙ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͊͘ ͒͊ ͔ͫ ͙ͤ͊ͣ͊͡ ͙͙ͨͪͭͫͦͦͭ͟ ͍ͪ͘ 
͔͙͔ͪͫͯͪͫͭ ͙ ͒͊ ͔ͫ ͙ͨͦ͒ͦ͋ͪ ͙͍ͤͤ͊ͭ͊ ͔ͯͨͦͭͪ͋͊Φ 

˻͍͊͊ ͙͔͙͍͒ͪͭ͊͟ ͍͍ͯͭͪ͒ͯ͊ ͔͙ͣͪ͟ ͊͘ ͊͘΄͙ͭͭ͊ ͤ͊ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͙ ͍͔͒ͪ͊ͭͦ͘͞ ͤ͊ ͯ͡͏͔ͭͦ ͔ͨͪͯ͟ 
͔ͫͨͪ;͍͔ͯ͊ͥ ͙͙͡ ͍͔ͤ͊ͣ͊ͯ͊ͥ͡ ͤ͊ ͔͎͙͍͙͔ͤ͊ͭͤͭ ͍͙͙͊ͤ͊͡͞͞ ͦ͒ ͍͔ͫͦ͒͊͊ͥͭͦ͘ ͙ ͍͍͔ͯͨͪ͊ͯ͊ͥͭͦ ͫͦ ͦͭͨ͊͒ͦͭΣ 
͍͔ͤ͊ͣ͊ͯ͊ͥ͡ ͤ͊ ͍͙͔ͯͨͤͭ͟ ͔ͺ͔͙ͭ͟ ͦ͒ ͙͔͔ͦͪͫͭͥͭͦ͟ ͤ͊ ͔͙͔ͪͫͯͪͫͭ ͙ ͍͔ͨͦ͒ͦ͋ͪͯ͊ͥ ͤ͊ ͔ͺ͙͊ͫͤͦͫͭ͊͟ ͤ͊ 
͍ͭ͊͊ͭ͊͟ ͔ͯͨͦͭͪ͋͊Φ 

˩͍͙ͪͦͨͫͦͭ͟ ͔ͨ͊ͪ͊ͣͤͭ͡ ͙ ˿͍͔ͦͭͦͭ ͤ͊ ˩͍ͪͦͨͫ͊ͭ͊͟ ͙ͯͤ͊͞ όнлмуύΦ ˨͙͔͙͍ͪͭ͊͟ ό˩̂ύ нлмуκурм ͤ͊ ˩͍͙ͪͦͨͫͦͭ͟ ͔ͨ͊ͪ͊ͣͤͭ͡ 
͙ ͤ͊ ˿͍͔ͦͭͦͭ ͦ͒ ол ͣ͊͞ нлму ͎͙ͦ͒ͤ͊ ͊͘ ͙͔͍͔ͣͤͯ͊ͥ͘ ͤ͊ ˨͙͔͙͍ͪͭ͊ͭ͊͟ нллуκфуκ˩˭ ͊͘ ͦͭͨ͊͒Φ ˿͔ͯ͗͋ͤ͡ ͍͔͙ͫͤ͟ ͤ͊ 
˩͍ͪͦͨͫ͊ͭ͊͟ ͙̂ͤ͊͞ мрлΣ млф-мплΦ ˻͍͊͊ ͙͔͙͍͒ͪͭ͊͟ ͍͍ͯͭͪ͒ͯ͊ ͔͙ͣͪ͟ ͊͘ ͊͘΄͙ͭͭ͊ ͤ͊ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͙ ͍͔͒ͪ͊ͭͦ͘͞ 
ͤ͊ ͯ͡͏͔ͭͦ ͔ͨͪͯ͟ ͔ͫͨͪ;͍͔ͯ͊ͥ ͙͙͡ ͍͔ͤ͊ͣ͊ͯ͊ͥ͡ ͤ͊ ͍͔ͫͦ͒͊͊ͥͭͦ͘ ͤ͊ ͦͭͨ͊͒Σ ͔͎͙͍͙͔ͤ͊ͭͤͭ ͍͙͙͊ͤ͊͡͞͞ ͦ͒ ͍͔ͫͦ͒͊͊ͥͭͦ͘ 
͙ ͍͍͔ͯͨͪ͊ͯ͊ͥͭͦ ͫͦ ͦͭͨ͊͒ͦͭ ͙ ͫͦ ͍͔ͤ͊ͣ͊ͯ͊ͥ͡ ͤ͊ ͍͙͔ͯͨͤͭ͟ ͍͙͙͊ͤ͊͡͞͞ ͦ͒ ͙͔͔ͦͪͫͭͥͭͦ͟ ͔͙ͪͫͯͪͫ ͙ ͍͔ͨͦ͒ͦ͋ͪͯ͊ͥ ͤ͊ 
͔ͺ͙͊ͫͤͦͫͭ͊͟ ͤ͊ ͍ͭ͊͊ͭ͊͟ ͔ͯͨͦͭͪ͋͊Σ ͙ͦ͟ ͔ͫ ͦ͒ ͯ͟͡;ͤͦ ͤ͊͘;͔͔ͥΦ ͊͘ ͙ͭͪ͊ͤ͘ͼ͙͊͞ ͦͤ͟ ͼ͙ͪͯ͊ͪͤ͊͟͡ ͔͙ͦͤͦͣ͊͟͞ ͙ ͊͘ 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02008L0098-20180705&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02008L0098-20180705&from=EN
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͎͙͔͊ͪ͊ͤͭͪ͊ͥ ͤ͊ ͎͒ͦͦͪͦ͡;ͤ͊ͭ͊ ͔ͦͤͯͪͤͭͤͦͫͭ͟͟ ͤ͊ ͙̂ͤ͊ͭ͊͞Φϥ

 

 

ˣΦ- ˹ ˢ̇ˮ˻˹ˢ˶˹ˮ 

͔̈ͺ͊ͭͯͪ͊ ͔͒͡ ˩ͫͭ͊͒ͦ όнлннύΦ ˶͔͞ тκнлннΣ ͼ͙ͪͯ͊ͪ͟͡ ͦ͒ у ͙͊ͨͪ͡Σ ͦ͒ ͦͫͭ͊ͭͦͼ͙ ͙ ͔ͫͯͦͫ͡ ͙ͦͤͭ͊ͣͤ͊͒ͦͫ͟ ͨ͊ͪ͊ ͔͒ͤ͊ 
͔ͦͤͦͣͫ͊͟͟Φ .ƻƭŜǘƛƴ hŦŦƛŎƛŀƭ ŘŜƭ ŜǎǘŀŘƻ ƴ ур ό˭͊ͦͤ͟ тκнлннΣ ͦ͒ у ͙͊ͨͪ͡Σ ͊͘ ͦͭͨ͊͒ ͙ ͎͔͊͊͒ͤ͊͘ ͨͦ;͍͊ ͊͘ ͼ͙ͪͯ͊ͪͤ͊͟͡ 
͔͙ͦͤͦͣ͊͟͞ύΦ). 

͔̇ͭ͊͡ ͤ͊ ͍ͦͦ͞ ͊ͦͤ͘͟ ͔ ͒͊ ͔ͫ ͔͎͙ͪͯͪ͊͡ ͍͙ͨͪ͊ͤͦͭ ͔͙ͪ͗ͣ ΄ͭͦ ͔ͫ ͙͔͍ͨͪͣͤͯ͊ ͊͘ ͍͔ͫͭ͊͊ͥ ͤ͊ ͨ͊͊ͪͦͭ͘ ͤ͊ 
͙͍͙ͨͪͦͦ͒͘ ͍ͦ ͍ͪͫ͊͟ ͫͦ ͍͙͙͔͊ͤͭͦ͡͞ ͍ͪ͘ ͍͍͔ͯͨͪ͊ͯ͊ͥͭͦ ͫͦ ͙͍͙ͤͤͦͭ ͦͭͨ͊͒Σ ͊ͦ͟͟ ͙ ͍͙ͨͪ͊ͤͦͭ ͔͙ͪ͗ͣ ͊͘ 
͔ͫͨͪ;͍͔ͯ͊ͥΣ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͦͭͨ͊͒Σ ͍ͯ͟͡;͙͔ͭͤͦ͡ ͙ ͍͍͍͔ͦͫͨͦͫͭ͊ͯ͊ͥ ͤ͊ ͔͙͔ͦͤͦͣͫͭ͟͟ 
͙͔͙ͤͫͭͪͯͣͤͭ ͙͔͙͍͙ͨͪͣͤ͡ ͤ͊ ͍ͦ͊ ͔ͨͦ͡ ͙ ͍͙ͨͪ͊ͤͦͭ ͔͙ͪ͗ͣ ͙͔͙͍ͨͪͣͤ͡ ͤ͊ ͙͙ͦͤͭ͊ͣͤͪ͊ͤͦͭͦ͟ ͔͙ͣ͘͞΄͔ͭΦ 

͔̇ͭ͊͡ ͤ͊ ͍ͦͦ͞ ͊ͦͤ͘͟ ͔ ͒͊ ͔ͫ ͔ͫͨͪ;͙ ͙ ͙ͤ͊ͣ͊͡ ͍͔ͫͦ͒͊͊ͥͭͦ͘ ͤ͊ ͦͭͨ͊͒ ͙ ͔͎͙͍͙͔ͤ͊ͭͤͭ ͍͙͙͊ͤ͊͡͞͞ ͦ͒ ͔͎͍ͤͦͦͭͦ 
͍͔ͫͦ͒͊͊ͥ͘ ͙ ͍͍͔ͯͨͪ͊ͯ͊ͥΣ ͒͊ ͔ͫ ͙ͤ͊ͣ͊͡ ͔͍͙ͫͯͨͤͦͭ͟ ͔ͺ͔ͭ͟ ͦ͒ ͙͔͔ͦͪͫͭͥͭͦ͟ ͤ͊ ͔͙͔ͪͫͯͪͫͭ ͙ ͒͊ ͔ͫ ͙ͨͦ͒ͦ͋ͪ 
͔ͺ͙͊ͫͤͦͫͭ͊͟ ͤ͊ ͍ͭ͊͊ͭ͊͟ ͔ͯͨͦͭͪ͋͊ ͫͦ ͪ͊ͤ͊͟͞ ͼ͔͡ ͊͘΄͙ͭͭ͊ ͤ͊ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Φ ͙ ;͍͔͍ͦͦͦͭͦ͟ ͍͔͒ͪ͊͘͞ ͙ 
͒͊ ͔ͫ ͙͍ͪ͘΄͙ ͙ͭͪ͊ͤ͘ͼ͙͊ͭ͊͞ ͦͤ͟ ͪͯ͗ͤ͊͟ ͙ ͙͎͔ͤͫͦ͊ͪͦ͒ͤ͊͟͞͡ ͔͙ͦͤͦͣ͊͟͞ ͫͦ ͙͍͙͍͙ͤͦ͊ͭͤ ͙ ͙͍͙ͦ͒ͪ͗͡ ͔͍͙͒ͦͤ͡ 
͔͙ͣͦ͒͡Σ ͙͍͙ͨͪͦͦ͒͘ ͙ ͔͙͙ͣ͊ͭͪ͊͞͡ ͊͘ ͒͊ ͔ͫ ͔͔͙ͦ͋͋͒͘ ͔ͺ͙͊ͫͤͦ͟ ͺͯͤ͟ͼ͙͙͔ͦͤͪ͊ͥ ͤ͊ ͍͔ͤ͊ͭͪ΄͙ͤͦͭ ͨ͊͊ͪ͘ ͙ 
͎͒ͦͦͪͦ͡;ͤ͊ ͔ͦͤͯͪͤͭͤͦͫͭ͟͟ ͤ͊ ͙̊ͨ͊ͤ͊͞Φ ˻͍ͦ͞ ͊ͦͤ͘͟ ͙ͫͭͦ ͭ͊͊͟ ͙ͣ͊ ͊͘ ͼ͔͡ ͒͊ ͎ͦ ͔ͫͨͪ;͙ ͙ ͙ͤ͊ͣ͊͡ ͍͙͙͔͊ͤͭͦ͡͞ 
ͤ͊ ͔͔͙ͦ͒ͪ͒ͤ ͙ͨ͊ͫͭ͡;͙ͤ ͙͍͙ͨͪͦͦ͒͘ ͍ͪ͘ ͍͔͒ͪ͊ͭͦ͘͞ ͤ͊ ͯ͡͏͔ͭͦ ͙ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Σ ͺ͙͙ͦͯͫͪ͊͟͞͠ ͔ͫ ͤ͊ 
͍ͦ͒ͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Φ 

C.- s ˤ́˻˹˻˸˹ˢ ˭ˢ˩˨˹ˮ̇ˢ 

ˢˤ́˻˹˻˸˹ˢ ˭ˢ˩˨˹ˮ̇ˢ ˥͔͔͙ͤͪ͊ͭ͊ͭ͡ ˤ͔͙͊ͤͫ͊ͤ͊͡͞Φ [ƭŜƛ млκнлллΣ ŘŜ мн ŘŜǎŜƳōǊŜΣ ŘŜ wŜǎƛŘǳǎ ŘŜ ƭŀ /ƻƳǳƴƛǘŀǘ 
Valenciana. Modificado por Decreto-[Ŝȅ пκнлмсΣ ͦ͒ мл ͙ͯͤ͞Φ ˤ͙͎͔ͤͭͤ͊ ͍͔͙ͪ͊͘͞Υ лмΦлмΦнлму ς 31.12-2021. 
˻ͺ͙ͼ͙͔͊ͤ͞͡ ͔͍͙͒ͤͤ͟ ͤ͊ ˥͔͔͙ͤͪ͊ͭ͊ͭ͡Φ ˭͊ͦͤ͟ млκнлллΣ ͦ͒ мн ͔͔͍͙͒ͣͪ͟Σ ͊͘ ͦͭͨ͊͒ ͍ͦ ˤ͔͙͊ͤͫ͊ͤͫ͊ͭ͊͟͡͞ ͔͙͊͒ͤ͘ͼ͊Φ 
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˨ͦͫͭ͊ͨͤͦ ͦͤ͊ͤ͡͞ ͤ͊Υ ƘǘǘǇǎΥκκŘƻƎǾΦƎǾŀΦŜǎκŀǳǘƻκŘƻƎǾκŘƻŎǾǇǳōκǊƭƎǾκнлллκ[ψнлллψмлψŎŀψ5[ψнлмсψпΦǇŘŦ ό͔͔ͨͦͫ͒ͤ͡ 
͙ͨͪͫͭ͊ͨ мп-ͣ͊͞-2022). 

͔̇ͭ͊͡ ͤ͊ ͍ͦͦ͞ ͊ͦͤ͘͟Σ ͍ͦ ͙͔ͪ͊ͣͭ͟ ͤ͊ ˥͔͔͙ͤͪ͊ͭ͊ͭͦͭ͡Σ ͔ ͒͊ ͔ͫ ͍͍͙ͦͫͨͦͫͭ͊ ͍͔ͨͪ͊ͤ ͔͙ͪ͗ͣ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ 
͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͦͭͨ͊͒ ͙ ͔͎͙͔ͪͯͪ͊ͥ͡ ͤ͊ ͙͙͙ͦͤͭ͊ͣͤͪ͊ͤ͟ ͨͦ;͍͙ ͊͘ ͊͘΄͙ͭͭ͊ ͤ͊ ͍͔͒ͪ͊ͭͦ͘͞ ͤ͊ ͯ͡͏͔ͭͦ ͙ ͙͍͗ͦͭͤ͊ͭ͊ 
͔͙ͫͪ͒ͤ͊Φ 

 

3 ˽˾˻̇˩˿ ˹ˢ ˾˩̇ˮ˴˶ˮ˾ˢ˺˩ ˹ˢ ˾ˢ˭˶ˮ̉˹ˮ ˸ˢ́˩˾ˮ˳ˢ˶ˮ 

 

˽ͪͦͼ͔ͫ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͻ͙͊ͪͭ͊͞ 

ˮ͙͔ͫͦͪͫͭͤ͊ͭ͊͟ ͻ͙͊ͪͭ͊͞ ͣͦͪ͊ ͒͊ ͔ͫ ͔͔ͫͦ͋ͪ ͙ ͍͙ͦ͒ͦ ͦ͒ ͎͙͒ͪͯͦͭ ͦͭͨ͊͒ ͊͘ ͒͊ ͔ͫ ͙͔͎͔͋ͤ͘ ͒͊ͣ͊͟ ͙ 

͙ͦͤͭ͊ͣͤ͊͟ͼ͙͊͞Φ 

́ͪͯ͒ͦͭ ͙͍ͣͤͯ͊ ͙ͤ͘ ͔͙͔ͫ͒ͤͭ͡ ͺ͙͊͘Υ 

1. ˽ ͔͍͔ͪͭͦͪ͊ͥ ͍ͦ ͼ͔ͯͦͤ͊͘͡͡ ͨͯͨ͊͡ 

͙̆͊ͪͭ͊ͭ͊͞ ͍ͨͦͭͦͪͤͦ ͔ͫ ͔͍ͨͪͭͦͪ͊ ͍ͦ ͼ͔ͯͦͤ͊͘͡͡ ͨͯͨ͊͡ ͫͦ ͻ͔͙͙ͣͫ͟ ͙ ͔ͣͻ͙͊ͤ;͙͟ ͨͪͦͼ͔͙ͫΦ ˽͊ͫͭ͊ͭ͊ 

΄ͭͦ ͒ͦ͊͏͊ ͦ͒ ͼ͔͙ͦͭ͡ ͔͙ͣ͊ͭͪ͊͞͡ ͔ͫ ͍͍ͦ͋ͤͦͯ͊ ͍ͦ ͔ͨͯͨͪ͡ ͙͔ͤͫͭͪͯͣͤͭΣ ͔͊͒͟ ΄ͭͦ ͔ͫ ͔ͣ΄͊ ͫͦ ͍ͦ͒͊Φ 

˿͔͒ͤͦ͡Σ ͔ͫ ͔͙ͭͪͭͪ͊ ͫͦ ͙ͪ͊͘͡;͙ͤ ͫͯͨͫͭ͊ͤͼ͙͙ ͙ ͙͔͙ͣͤͪ͊͡ ͊͘ ͒͊ ͎͙ ͙ͣ͊ ͍͙͔ͨͦͫ͊ͯ͊ͤͭ͟ ͍͍ͫͦͫͭ͊͞Φ 

нΦ ˽͔͍͔ͪͦͫͯ͊ͥ͞ 

˻͍͊͊ ͼ͔ͯͦͤ͊͘͡͡ ͨͯͨ͊͡ ͔ͫ ͙͍ͨͦͣͤͯ͊ ͙ͤ͘ ͙ͫͭͦΣ ͔ͦ͟ ͔ ͎͍ͦ͒ͦͦͪͤͦ ͊͘ ͙ͫͺ͔ͪ͊ͥ͡ ͍ͦ ͔ͭͤͦ͟ ͫͦ͡͞ ͤ͊ 

͔͙ͭ͊ͤͤ͊ͭ͊͟ ͤ͊ ͣ͊΄͙ͤ͊ͭ͊ ͊͘ ͻ͙͊ͪͭ͊͞Σ ͔͊͒͟ ΄ͭͦ ͼ͙͙ͪͯͪ͊͟͡ ͨ͊ͫͭ͊ͭ͊Φ ͙̅ͦͪͣͪ͊ ͙ͫͭ͡ ͦ͟͞Σ ͍͔ͨͦͫͭ͊ͤ 

ͤ͊ ͔͙ͭ͊ͤͤ͊ͭ͊͟ ͙͙͡ ͔ͣͪ͗͊ͭ͊Σ ͨͦ;͍ͤͯ͊ ͒͊ ͔ͫ ͫͯ΄͙Φ 

оΦ ͙͔͔̉ͫͭͥ ͤ͊ ͨͯͨ͊ͭ͊͡ 

˿͔͒ͤͦ͡Σ ͼ͔͙ͦͭ͡ ͔͙ͣ͊ͭͪ͊͞͡ ͔ͫ ͼ͔͙ͤͭͪͺ͎͙ͯͪ͊ ͊͘ ͒͊ ͔ͫ ͔ͦ͒͒͊ͭ͡ ͔͎͍͙͔ͤͦͭ ͙ͪ͊͘͡;͙ͤ ͔͔͔͙ͣͤͭ͡ 

͔ͫͨͦͪ͒ ͙͍ͤͤ͊ͭ͊ ͎͙ͯͫͭͤ͊Φ ˿͔͙͒ͤͦͭ͡ ;͔ͦͪ͟ ͔ͫ ͙ͫͦͫͭͦ ͦ͒ ͔͙͙͙͔ͣͤͪ͊ͥ͡ ͤ͊ ͙ͣ͊ͫͭͦͭͦ͡ ͫͦ ͍ͦ͒ͯ͘΄͙ͤ 

͔͙ͣͯͪΦ ˿͔͒ͤͦ͡Σ ͼ͔͊ͭ͊͡ ͍ͦ͊͊ ͻ͙͔͊ͪͭͤ͊ ͨͯͨ͊͡ ͔ͫ ͙͔ͣ ͊͘ ͒͊ ͔ͫ ͦͭͫͭͪ͊ͤ͊ͭ ͙͔ͣ͊ͭ͡ ;͔͙ͫͭ;͙͟ ΄ͭͦ 

͔ͣͦ͗ ͒͊ ͦͫͭ͊ͤ͊ͭ ͫͦ ;͙͔͔ͫͭͥΣ ͙͋ͪ΄͔͔ͥ ͙ ͍͍͔ͦ͒ͦͯ͊ͥ͞ ͤ͊ ;͙ͫͭ͊ͭ͊ ͨͯͨ͊͡ ͦ͒ ͦͫͭ͊ͭͦͼ͙͔ͭΦ 

пΦ ˾͊ͺ͙͙͔ͤͪ͊ͥ ͙ ͔͔͔͋ͥ͡ 

˿͔͒ͤͦ͡Σ ͻ͙͔͊ͪͭͤ͊ͭ͊ ͨͯͨ͊͡ ͔ͫ ͨͪͦ;͙͍ͫͭͯ͊ ͫͦ ͺ͙͙͔ͭͪͪ͊ͥ͡ ͙ ͼ͔͙ͤͭͪͺ͎͙͔ͯͪ͊ͥ ͊͘ ͒͊ ͔ͫ 

͔͙͙͙ͣͤͪ͊͊ͭ͡ ͙͔ͣͦ͗ͤͭ ;͔͙ͫͭ;͙͟ ͦ͒ ͔͔͔͙ͣͤͭ͡ ͔͋͘ ͍͊ͤ͊͟͡Σ ͊ͦ͟͟ ΄ͭͦ ͔ͫ ͙͗ͼ͙Σ ͍͙͊ͦ͟͡Σ ͔ͨͫͦ͟ ͙͙͡ 

͙͊͗ͥ͊͞Σ ͔ͣ͏ͯ ͎͒ͪͯͦͭͦΦ ˽͔͍͔ͦͫ͒ͦ͊ͭͤͦ͡͡Σ ͻ͙͊ͪͭ͊ͭ͊͞ ͔ͫ ͙͔͍͋ͯ͊͘͡Σ ͙ͦ͋;ͤͦ ͫͦ ͙͔͔ͦͪͫͭͥ͟ ͤ͊ ͍ͦ͒ͦͪͦ͒ 

͔͙ͨͪͦͫ͒͟ ͙͙͡ ͙ͤ͊ͭͪͯͣ ͻ͙͒ͪͦͫͯ͡ͺ͙ͭΦ 
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рΦ ˽͎͍ͦ͒ͦͭͦ͊͟ ͤ͊ ͔ͪͼ͙͙ͪ͊ͤ͊͟͡ ͻ͙͊ͪͭ͊͞ 

˽͊ͫͭ͊ͭ͊ ͙͍ͨͦͣͤͯ͊ ͙ͤ͘ ͙ͤ͊͘ ͍͊͊͡͞ͼ͙ ͙ ͙͒ͯͨ͟ ;͙͞ ͍͔ͤ͊͒ͦͪ΄͔ͤ ͔͒͡ ͔ ͺ͙ͦͪͣͪ͊ͤ ͦ͒ ͔ͣͪ͗͊Φ ͔̇ͭ͊͡ ͔ ͒͊ 

͔ͫ ͙ͦͭͫͭͪ͊ͤ ͦͫͭ͊ͭͦͦͭ͟ ͦ͒ ͍ͦ͒͊ͭ͊Φ ˴͎ͦ͊ ͔͠ ͙͔͒ͦ͋ ͔͔ͦ͒ͪ͒ͤ͊ ͙͔ͦͤͫͭͤͭͤͦͫͭ͘͟Σ ͦͫͭ͊ͭͦͦͭ͟ ͦ͒ 

͍͎͊͊ͭ͊͡ ͔ͫ ͍ͦͭͫͭͪ͊ͤͯ͊ ͫͦ ͙͙ͨͪͭͫͦ͟ ͙ ͙ͭͦͨͤ͊͡Φ ˻ͭ͊ͦ͟͟ ͔͠ ͔ͫ ͙ͫͯ΄͊ͭΣ ͍͙ͨͪ;ͤͦ ͍͔͙͔ͦ͒ͦͤͭ ͙ 

͍͙͔͊͗ͤͭ͡ ͍͊ͤ͊͟͡ ͔ͫ ͍ͫͨͦͯ͊͊ͭ͞ ͙ ͔ͫ ͫͯ΄͊ͭ ͊͘ ͒͊ ͔ͫ ͺ͙ͦͪͣͪ͊ ͔ͦͤ͟;ͤ͊ͭ͊ ͻ͙͊ͪͭ͊͞Φ 

˽ͪͦͼ͔ͫ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͤ͊ ͙ͨ͊ͫͭ͊͟͡ 

мΦ ˽͙͔ͪͣ ͤ͊ ͍͙͙ͫͯͪͦͤ 

˸͔ͦ͗ ͒͊ ͔ͫ ͔ͪͼ͙͙ͪ͊͊ͭ͟͡ ͙ͪ͊͘͡;͙ͤ ͙ͨ͊ͫͭ͡;͙ͤ ͔͙͙ͣ͊ͭͪ͊͞͡ όI5t9Σ [5t9Σ ttΣ t9¢Σ t{Σ !.{ ΦΦΦύΦ 

˴͍͙͔͊ͭͭͦͭ͡ ͤ͊ ͔͙ͣ͊ͭͪ͊ͦͭ͞͡ ͣͦͪ͊ ͒͊ ͙͔͋͒ ͔ͨͪͭͻͦ͒ͤͦ ͙͊ͫ͟͡ͺ͙ͼ͙ͪ͊ͤ ͙ ͔ͣͦ͗ ͒͊ ͒ͦ͊͏͊ ͦ͒ 

͙ͪ͊͘͡;͙ͤ ͙͊ͨ͊͟͡ͼ͙͙Φ 

нΦ ˽ͪͦͼ͔ͫ ͤ͊ ͔͔ͫ͟͡ͼ͙͊͞ 

˿͔ ͙͍͍͒ͦͯ͊͊ͭ͘͞ ͙ͨ͊ͫͭ͡;͙͔ͤͭ ͔͙͙ͣ͊ͭͪ͊͞͡ ͙ͦ͟ ͔ͫ ͔͍͔͙ͤͫͦͦ͒ͭͤ ͙ͨͦͪ͊͒ ͙ͫ͊͋ͦͭ͡ ͍͙͔͊ͭͭ͟͡ ͤ͊ 

͙͎͙ͭͨͦͦ͊ͭ͊͡͞ ό͔͙͔͙ͭͭ͟Σ ͼ͙ͪͤ ͔͙͙ͣ͊ͭͪ͊͞͡Σ ;͔͙ͫͭ;͙͟ ͙ͭͤΦύΦ ˽ͦͭͦ͊Σ ͙ ͙ͨ͊ͫͭ͊ͭ͊͟͡ ͔ͫ ͔͙͒͡ ͔ͫͨͦͪ͒ 

͙͍͙͔ͤͤͭ ͋ ͙ͦΦ 

оΦ ˾͔ͤ͒͊ͤͦ 

˽͊ͪ;͙ͥ͊ͭ͊ ͔ͫ ͪ͟΄͊ͭ ͙ ͔ͫ ͔ͫ;͊ͭ ͫͦ ͨͦͣͦ΄ ͤ͊ ͔ͫͭ ͤ͊ ͙ͪͦͭͪ͊;͙͟ ͔͍͙ͤͦ͗Σ ͍͙ͤ͊ͣ͊ͯ͊͡͞͠ ͎͙ ͤ͊ ͙ͣ͊͡ 

ͨ͊ͪ;͙ͥ͊Φ ˥͔͙ͪ͊ͤͯͦͣͭͪ͊ͭ͊͡͞ ͤ͊ ͙ͨ͊ͫͭ͊ͭ͊͟͡ ͔ ͻ͎͔ͦͣͦͤ͊Φ 

пΦ ˸͙͔͔ͥ 

˽͙͊ͫͭ͊ͭ͊͟͡ ͔ͫ ͍ͫͭ͊͊ ͍ͦ ͙͙͙ͤ͒ͯͫͭͪͫ͟ ͔͙ͨͪ͊ͤ͡Φ ˤͦ ͒ͤͦͭͦ ͤ͊ ͙͙ͣ͊ͤͦͭ͟͞͡ ͔͠ ͔ͫ ͭ͊ͦ͗͊ͭ͡ ͙ͣͦ͗ͤ 

͔ͤ;͙͙͙ͫͭͦͭ ͊ͦ͟͟ ͔ͤ;͙͙ͫͭͦͭ͊͞Σ ͔͊ͣͥ͊͟Σ ͔͙ͣͭ͊͡Σ ͊ͪͭͦͤ͟Σ ˽ˤ̇ ͙ ͫ͡Φ 

рΦ ˿ͯ΄͔͔ͥ ͙ ͔͔͔ͨͪ͒ͥ 

˸͔͙͊ͭͪ͊ͦͭ͞͡ ΄ͭͦ ͔ͫ ͍͙͊͒ ͦ͒ ͙͊͡΄ͭ͊ͭ͊ ͙ͦ͒ ͍ͦ ͼ͔͙ͤͭͪͺ͎͙͔ͯͭΣ ͔͊͒͟ ΄ͭͦΣ ͨͦͪ͊͟͞ ͺͯͤ͟ͼ͙͊ͭ͊͞ ͊͘ 

ͫͯ΄͔͔ͥΣ ͙͔ͭ ͔͠ ͎͙ ͔͙͙͙ͣͤͪ͊͊ͭ͡ ͙͔ͫͭ ͔ͤ;͙͙͙ͫͭͦͭ ΄ͭͦ ͫŝ ͯ΄͔ͭ ͙͋ ͔͔ͣͦ͗͡ ͒͊ ͙͔͎͋͊͊ͭ͘ ͦ͒ 

͙͊͡΄ͭ͊ͭ͊Φ 

сΦ ͎͔͙̆ͦͣͦͤ͊͘ͼ͙͊͞ 

˻ͭ͊ͦ͟͟ ͔͠ ͔ͫ ͫͣ͊;͊͟Σ ͙͙͔ͣ͘ ͙ ͫͯ΄͙Σ ͙ͨ͊ͫͭ͊ͭ͊͟͡ ͔ͫ ;͍ͯ͊ ͍ͦ ͎͔ͦͣ͡ ͙ͫͦͫ͡Φ ˸͔ͻ͙͊ͤ;͙͟ ͨͪͦͼ͔ͫ ͔͠ ͎ͦ 

͔ͣ΄͊ ͔͒ͦ͒͊͟ ͔͙ͣ͊ͭͪ͊ͦͭ͞͡ ͔ͤ ͔ͫͭ͊ͤ ͻ͎͔ͦͣͦͤ ͨͦ ͋ͦ͊͞Σ ͔ͭͫͭͯͪ͊͟ ͙ ͔͍͔ͦ͒ͤͫͯ͊ͥΦ 

тΦ ˩͙ͫͭͪͯ͒ͪ͊ͤ͟ 
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͙́ͦͨͤ͊ͭ͊͡ ͙ ͙͔͔ͭͪͥͭͦ ͍͍ͦͦͣͦ͗ͯ͊͊ͭ͘ ͙ͨ͊ͫͭ͡ͺ͙͊͟ͼ͙͊͞ ͙ ͙ͯͤͺ͙ͦͪͣ͊͘ͼ͙͊͞ ͤ͊ ;͔͙ͫͭ;͙͔ͭ͟Φ 

уΦ ͙͙͔̅ͭͪͪ͊ͥ͡ 

˿ͦ ͔ͨͦͭͪ͋ͤ͊ͭ͊ ͔ͭͫͭͯͪ͊͟ ͙ ͺ͙ͯ͒ͤͦͫͭ͡Σ ͙ͨ͊ͫͭ͊ͭ͊͟͡ ͔ͫ ͺ͙͙ͭͪͪ͊͡ ͊͘ ͒͊ ͔ͫ ͙͔͎͋ͤ͊ͭ͘ 

͔ͤ;͙͙͙͔ͫͭͦͭͭ ͙ͦ͟ ͔ͫ ͔͔͙͊ͨͤ͘͡ ͤ͊ ͔͙ͣ͊ͭͪ͊ͦͭ͞͡Υ ͦͫͭ͊ͭͦͼ͙ ͦ͒ ͊ͪͭͦͤ͟Σ ͙ͣ͊͡ ͨ͊ͪ;͙ͥ͊ ͍͒ͪͦΣ 

͔͙ͭ͊ͤͤ͊͟ ͙ͭͤΦ 

фΦ ˥͔͙ͪͤͫ͒ 

˽͙͊ͫͭ͊ͭ͊͟͡ ͊͞ ͍ͦͫͭ͊͊ ͎͍͊͊ͭ͊͡ ͤ͊ ͔͔ͫͭͪͯ͒ͪͦͭ͟ ͍ͦ ͺͦͪͣ͊ ͤ͊ ͣͦͤͦͺ͙͔͙͊ͣͤͭ͡ ͙͙͡ ͙ͤ΄͙͟ ͙ͦ͟ ͔ͫ 

͊͒͊ͭ͡ ͍ͦ ͦͤͭ͊ͭ͟͟ ͫͦ ͍ͦ͒͊ͭ͊ ͔ͤ͊ͭ͊ͦ͗ͤ͊͡ ͍ͦ ͊͒͊ͭ͊͟Φ ˴ͦͤͼ͙͔ͭ ͙͍ͨͦͣͤͯ͊͊ͭ ͒ͦ ͯ͞ͺ͊ͭ͊͟Σ ͔͊͒͟ ΄ͭͦ 

͙ͪͦͭͪ͊;ͦͭͦ͟ ͔ͫ;͙ͦ͡ ͎͙ ͔ͫ;͔Σ ͙͍͙͒ͦ͋͊͞͠ ͍͔ͫͦͦ͒ͭͤͦ ͪͤͦ͘ ͙͙͡ ͔͔͙ͨͭ͡Φ 

млΦ ˢ͙ͤ͊͊͘͡ ͙ ͦͤͭͪͦ͊͟͡ ͤ͊ ͍͙͔͊ͭͭͦͭ͟͡ 

˽͙͍͍ͪͦͦ͒ͫͭͦͭͦ͘ ͤ͊ ͔͔͙ͨͭ͡ ͔ ͔͔ͨͦ͒ͤͦ͡ ͤ͊ ͔͙͙ͫͪΣ ͔͊͒͟ ΄ͭͦ ͔ͫ ͙͙͊ͤ͊ͪ͊͊ͭ͘͡ ͎͍͙͔͊ͤͭ͡ 

͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟͟ όͺ͙ͯ͒ͤͦͫͭ͡Σ ͎͙ͯͫͭͤ͊Σ ͔͔ͨͨ͡ ͙ ͫ͡ΦύΦ 

ммΦ ˽͍͔͊ͯ͊ͥ͟ 

˽͔͔͙͔ͭͭ͡ ͔ͫ ͔͔͍ͨͪͣͫͭͯ͊͊ͭ ͊͘ ͒͊ ͔ͫ ͍ͯ͟͡;͊ͭ ͔͍ͨͤͣ͊ͭͫ͊͟ ͙ͤͫͭ͊͊͡ͼ͙͊͞ ͍ͦ ͔͔͍ͪͪͦ͊ͪ͘ ͔͊͒͟ ΄ͭͦ 

ͼ͙ͦͤͦͭ͟͡ ͔͠ ͊͞ ͙ͦͭͫͭͪ͊ͤ ͔ͨͪͦͫͭ͊ͤ͊ͭ͊ͭ͊ ͍͎͊͊͡Φ ˽͔͍͔ͦͫ͒ͦ͊ͭͤͦ͡͡Σ ͙͍ͨͪͦͦ͒ͦͭ͘ ͔ͫ ͍ͨ͊ͯ͊͟ ͔ͫͨͦͪ͒ 

͋͊ͪ͊ͥ͊ͭ͊ ͤ͊ ͙͔ͤͭͦͭ͟͡Φ 

мнΦ ˿͙͔͊͒ͪ͊ͥ͟͡ 

˨ͦ͋ͪͦͭͦ ͙͔ͫ͊͒ͪ͊ͥ͟͡ ͤ͊ ͎͍͙ͦͭͦͦͭ ͙͍ͨͪͦͦ͒͘ ͔ ͦ͒ ͫͯ΄͙ͭͤͫͦ͟ ͤ͊͘;͔͔ͥ ͊͘ ͒͊ ͔ͫ ͙͔͎͋ͤ͊ͭ͘ ͙ͣͦ͗ͤ 

ͦ΄͔͍ͭͭͯ͊ͥ͊Υ ͙ͯ͒͊ͪΣ ͦ͡΄ͦ ͍͔͔ͪͣΣ ͍ͦ͡΄͍͔ͯ͊ͥ ͙ͭͤΦ 

13Φ ˶͎͙͙ͦͫͭ͊͟ 

˸͔͙͊ͭͪ͊ͦͭ͞͡ ͔ ͎͍͔ͨͦ͒ͦͭͤ ͊͘ ͙ͫͨͦͪ͊͊͟Φ 

 

˽ͪͦͼ͔ͫ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͤ͊ ͫͭ͊ͦ͟͡ 

˿͍͔͔ͭ͊ͭ ͊͞ ;͊΄͊ͭ͊ ͍ͦ ͔͔͙͔ͦͤͭͤͪͭ͟͞Φ 

˥ͪ͊͏͙͔͊ͤͭ ͎͙ ͍͔͍ͤͫͯ͊͊ͭ ͔͎͙͔ͭͭ͡ ͙ ΄͙΄͙ͥ͊ͭ͊ ͍ͦ ͍͔͙͔ͫͦͦ͒ͭͤͭ ͔͔͙ͦͤͭͤͪ͟͞Φ 

˿͔͔͙͍ͭͤ͊͟͡ ͔ͦ͟͟͡ͼ͙͊͞ 
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˴͙͙͔͊ͣͦͤͭ ͎ͦ ͍ͭͦ͊ͪ͊ͭ ͼ͔ͦͭͦ͡ ͫͭ͊ͦ͟͡ ͍ͦ ͔͔͙͔ͦͤͭͤͪͭ͟͞ ͊͘ ͒͊ ͎ͦ ͙ͭͪ͊ͤͫͨͦͪͭͪ͊͊ͭ ͒ͦ 

͔ͨͪ;͙͙͔ͫͭͭͤ͊ͭ͊͡ ͙ͫͭ͊ͤͼ͊Φ 

˽͙͙͎͍͔ͪͫͭͤͯ͊ͥ ͍ͦ ͨͦͫͭͪͦ͊ͭ͊͟͞ ͊͘ ͔ͭͪͭͣ͊ͤ ͙ ;͙͔͔ͫͭͥ 

˴͙͙͔͊ͣͦͤͭ ͎ͦ ͍ͪ͊ͫͭͦ͊ͪ͊͊ͭ ͙͙͔ͫͦͪͫͭͤͦͭͦ͟ ͫͭ͊ͦ͟͡Φ ˽ͦͭͦ͊ ͔ͫ ͍ͦͭͫͭͪ͊ͤͯ͊͊ͭ ͔ͤ;͙͙͙͔ͫͭͦͭͭ 

ό͊ͨ͊͟ͼ͙Σ ͭ͊ͨ͊ͼ͙Σ ͦͫͭ͊ͭͦͼ͙ ͦ͒ ͔ͣͭ͊͡Σ ͙ͨ͊ͫͭ͊͟͡ ͙ ͔͙ͪ͊ͣ͊͟͟ ͙ ͨͦͪͼ͔͊ͤ͡ύΦ 

˨ͪ ͔͔ͦ͋ͥ ͫͭ͊ͦ͟͡ 

˻ͭ͊ͦ͟͟ ͔͠ ͔ͫ ͙͔͔͋ͪ͘Σ ͔ͫ ͍͔͍ͫͨͪͦ͒ͯ͊ ͨͪͦͼ͔ͫ ͤ͊ ͔͔͔ͣͥ͡ ͔͊͒͟ ΄ͭͦ ͔ͤ ͔ ͔ͨͦͭͪ͋ͤ͊ ͍ͦ͒͊Φ 

˩͙͙ͣͤ͊͡ͼ͙͊͞ ͤ͊ ͦͫͭ͊ͭͦͼ͙ ͙ ͙͍͔͒ͦ͋͊ͥ ͤ͊ ͍͙ͫͯͪͦͤ͊ 

˿ͪ͟΄͔ͤͦͭͦ ͫͭ͊ͦ͟͡ ͙͍ͨͦͣͤͯ͊ ͙ͤ͘ ͣ͊΄͙͙ͤ ͫͦ ͙ͦͨͭ;͙͟ ;͙ͭ͊;͙ ͙ͦ͟ ͎͙ ͔͙͙͙ͣͤͪ͊͊ͭ͡ ͙͔ͫͭ 

͔͙͙ͤͨͪͦͬͪͤ ͦͫͭ͊ͭͦͼ͙Σ ͍͔͍͙͒ͦ͒ͯ͊͞͠ ͎ͦ ͊͟͡ͼ͙ͤͦͭΦ ˻͍͊ ͔ͫ ͙ͣ͊͡ ͨ͊ͪ;͙ͥ͊ ;͙ͫͭͦ ͫͭ͊ͦ͟͡ ͙ͦ͟ 

͍ͫͭ͊ͤͯ͊͊ͭ ͍͙͙ͫͯͪͦͤ ͊͘ ͎͔͔͙͔ͤͪͪ͊ͥ ͤ͊ ͍͙ͤͦ ͔͔͙ͨͪ͒ͣͭΦ 

 

п ˮ˹˻ˤˢ́ˮˤ˹ˮ ˽˾˻̇˩˿ˮ ˹ˢ ˾˩̇ˮ˴˶ˮ˾ˢ˺˩ 

 

˽͙͊ͫͭ͊͟͡ 

ˮͪ͊͋ͦͭ͊͘͟ ͤ͊ ͙͙͔ͨͦͨͪͦͨͤ͡͡ ΄ͭͦ ͨͦ΄͙ͪͦͦ͟ ͔ͣͦ͗ ͒͊ ͔ͫ ͔ͪͼ͙͙ͪ͊͟͡ 

tǳǊŜ/ȅŎƭŜ ¢ŜŎƘƴƻƭƻƎƛŜǎ ͍͙ͪ͊͘ ͔͍ͪͦͯ͡ͼ͙͔͔ͦͤͪͤ ͨͪͦͼ͔ͫ ͊͘ ͍͔ͦͭͫͭͪ͊ͤͯ͊ͥ ͤ͊ ͋ͦ͊ͭ͊͞Σ ͙͙ͣͪͫͦͭ ͙ 

͎͍͊͊͒ͯ͊͘;͙͔ͭ ͦ͒ ͙͙͔͙ͨͦͨͪͦͨͤͫͦͭ͟͡͡ ͙ͨ͊ͫͭ͡;͔ͤ ͦͭͨ͊͒ ͙ ͎ͦ ͭͪ͊ͤͫͺ͙ͦͪͣͪ͊ ͍ͦ ͙͍ͨͦ͒͊ͭ͊͡ ͙ ;͙ͫͭ͊ 

ͫͣͦ͊͡ ͦ͊͟͞ ͔ ͍ͦͫͤͦ͊ ͊͘ ͙ͨ͊ͫͭ͡;͙͔ͤͭ ͙͍͙ͨͪͦͦ͒͘Φ ˽͙͙͔ͦͨͪͦͨͤͦͭ͡͡ ͔ ͍ͭͦͪ͊ ͙͔ͤ͊ͦͪͫͭͤ͊͟͞ ͙ͨ͊ͫͭ͊͟͡ 

ͤ͊ ͎ͦ͋͊ͤͦ͡͡ ͙͍ͤͦΣ ͤ ͦ ͫ͊ͣͦ м҈ ͍ͦ ͔͍ͣͦͣͤͭͦ ͔ͫ ͔ͪͼ͙͙ͪ͊͟͡Φ 

˾͍͙͍͔͊͊ͥ͘ ͤ͊ ͙ͨ͊ͫͭ͡;͙ͤ ͙ͨ͊ͭ΄ͭ͊ 

˴͙͙͔ͦͣͨ͊ͤͭ ͔͎ͫ͊ ͍ͨͪͦ͋ͯ͊͊ͭ ͍ͤͦ͊ ͔͎͙ͫͭͪ͊ͭ͊͞ ͊͘ ͔͔ͭͦͨͥ ͙ͨ͊ͫͭ͡;͙ͤ ͙͍͙ͨͪͦͦ͒͘Σ ͙͙͔ͦͣ͋ͤͪ͊ͥ͟ ͤ͊ 

͙͙͍͙͊͒ͭ ͙ ͙͔͔ͦͪͫͭͥ͟ ͤ͊ ͔ͫͣͫ͊ͭ͊ ͊͘ ͊ͫͺ͙͔͊ͭͪ͊ͥ͡ ͤ͊ ͙ͨ͊ͭ΄ͭ͊ͭ͊Φ aŀŎwŜōǳǊ ͔ ͔͒ͤ͊ ͦ͒ 

͙͔͙͔ͨͦͤͪͫͭ͟ ͙͙ͦͣͨ͊ͤ͟ ͍ͦ ͙͎ͪ͊͒͋͊ͭ͊͘ ͤ͊ ͙ͨ͊ͫͭ͡;͙ͤ ͙ͨ͊ͭ΄ͭ͊ ͙͔͙ͦͪͫͭ͟͞͠ ͙ͨ͊ͫͭ͊͟͡ ͊͘ 

͔͒ͤͦͪ͊ͭͤ͊͟ ͔ͯͨͦͭͪ͋͊Φ 

˩ͦ͟-͙ͭͯ͡ 

˿ͦ 9ŎƻōǊƛŎƪǎΣ ͙͔ͨͪ͊ͤͭ͘ ͙ͨ͊ͫͭ͡;͙ͤ ΄͙΄͙ͥ͊ ͔ͫ ͨͦͤ͊ͭ͡ ͫͦ ;͙ͫͭ͊Σ ͙ͫͯ΄͔ͤ͊ ͙ ͔͒ͤͦͪ͊ͭͤ͊͟ ͙ͨ͊ͫͭ͊͟͡ 

͔ͨͦͤͭ͊͡ ͍͔ͤ͊ͭͪ ͒ͦ ͪ͊͋ͦͭΦ ˻͍͊ ͎͙ ͍͙ͨͪ͊ ͙ͦͭͨͦͪͤ ͙ ͊ͦ͟͟ ͭͯ͊͡Σ ͦ͊͟͞ ͨͦͭͦ͊ ͔ͣͦ͗ ͒͊ ͙ͨͦͫͯ͗͡ ͊ͦ͟͟ 
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͍͔͔ͨͦͪ͊ͭͤͦ͟͠ ͎͔͙ͪ͊͒͗ͤ ͍͙͋ͦͦ͟͡ ͊͘ ͔ͤͦͯ͟͟͡ ͔͙ͤ͊ͣͤΣ ͊ͦ͟͟ ΄ͭͦ ͔ͫ ͎͔͔ͪ͊͒ͥ ͙ͣ͊ͫΣ ͔͍͔͙ͪͭ͟Σ ͙͙͋ͤΣ ͨ͊ 

͙͒ͯͪ ͙ ͙͍͙ͬ͒ͦΦ 

˽͙͊ͫͭ͊͟͡ ͍͔ͤ͊ͨͪ͊ͤ͊ ͦ͒ ͍͒ͪͦ 

͔́ͻ͙ͤ;͙ͦͭ͟ ͙͍ͫͭͪ͊͗ͯ͊;͙͟ ͼ͔ͤͭ͊ͪ ͤ͊ ͙̅ͤͫ͊͟ ±¢¢ ͔ͫͦ͒͊͒͘ ͔͙ͣ͊ͭͪ͊͞͡ ΄ͭͦ ͔ͣͦ͗ ͒͊ ͔ͫ ͙ͦͣͨͦͫͭͪ͊͟ 

ͦ͒ ͔͔͙ͣͦ͒ͫ͘͟͞͡ ͙ ΄͙ͯͣͫ͟ ͙͍͙ͤͯͫͨͪͦͦ͒͘ ΄ͭͦ ͔ͣͦ͗ ͒͊ ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͍͔ͨ͊ͯ͊ͥ͟ ͔͔͙ͨͪ͒ͣͭ ͊ͦ͟͟ ͙ͣͯͫ͡Σ 

͙͊ͭ͊ͫͭ͟͞ ͍͙ͨͦ͒ͦ͡Σ ͫͯ΄͔ͤͦ ͍ͦͦ΄͔͞ ͙ ͙ͦͪ͘Φ ˻͍͙͔ ͙͍͙ͤͯͫͨͪͦͦ͒͘ ͦ͒ ͍͒ͪͦΣ ͙ͨ͊ͫͭ͡;͙ͤ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͔ͫ 

͙ͦ͒͡;͙ͤ ͊͘ ͍͔ͤ͊ͣ͊ͯ͊ͥ͡ ͤ͊ ͨͦͭͪͦ΄͍ͯ͊;͊ͭ͊͟ ͤ͊ ͙ͨ͊ͫͭ͊͟͡ ΄ͭͦ ͊͞ ͙͔ͣ͊ͣ ͍ͦ ͙͙ͤ͒ͯͫͭͪ͊ͭ͊͞ ͊͘ 

͍͔ͨ͊ͯ͊ͥ͟Φ 

о5 ͔ͨ;͔͔͊ͭͥ ͙̂͡;͔ͤ ͔͔ͣ͋͡ 

˨͔͍͙ͦ͡ ͦ͒ ͔ͪͼ͙͙͙ͪ͊ͤ͟͡ ͙ͨ͊ͫͭ͡;͙ͤ ͙͍͙ͨͪͦͦ͒͘ ͔ͫ ͙ͦͪͫͭ͊ͭ͟ ͊͘ о˨ ͔ͨ;͔͔͊ͭͥ ͤ͊ ͯͪ͋͊ͤ ͔͔ͣ͋͡ ͊ͦ͟͟ 

΄ͭͦ ͔ͫ ͙ͯͨ͟͡Φ ˴͙͙ͦͣͨ͊ͤ ͊ͦ͟͟ α¢ƘŜ bŜǿ wŀǿ ͎ͦ ͍͙ͤ͊ͨͪ͊͊͞ ͍ͦ͊άΦ ˴͊ͦ͟ ͙ ͒͊ ͔Σ ͍ͦ͊ ͔ ͫ͊ͣͦ ͔͒ͤ͊ ͔ͯͨͦͭͪ͋͊ 

͊͘ о˨ ͔ͨ;͔͔͊ͭͥ ͫͦ ͨͦͭͪͦ΄͔ͤ͊ ͙ͨ͊ͫͭ͊͟͡ - ͙͔͔ͪ͊ͣͫͭ͘͡ ΄ͭͦ ͎͒ͪͯͦ ͙͋ ͔͔ͣͦ͗͡ ͒͊ ͔ͨ;͙͔͊ͭͣ о5Τ 

͙͔ͣͦ͗ͤͦͫͭͭ ͔ͫ ͔͙͋ͫͪ͊ͤ͟͞Φ 

˴͙͔͔ͦͪͫͭͥ ͤ͊ ͎͔͙ͣ͊ͤͭ ͊͘ ͒͊ ͔ͫ ͍͙ͤ͊ͨͪ͊ ͔ͪͼ͙͙ͪ͊ͤ͊͟͡ ͙ͨ͊ͫͭ͊͟͡ ͔ͨͦͺ͔͙͍͔ͭͤ͟ ͔͙ͣ͊ͭͪ͊͞͡ ͊͘ 

͍͔ͨ͊ͯ͊ͥ͟ 

!ǊƻƴŀȄ ¢ŜŎƘƴƻƭƻƎƛŜǎ ͙ͦͭͪ͟ ͔͒͊͟ ͫͦ ͙͔͔ͦͪͫͭͥ͟ ͤ͊ ͎͔͔ͣ͊ͤͭͤ ͒ͦ͒͊ͭͦ͟ ͤ͊ ͙ͨ͊ͫͭ͊͟͡ ΄ͭͦ ͔ͣͦ͗ ͒͊ ͔ͫ 

͔ͪͼ͙͙ͪ͊͟͡ ͔ͣͦ͗ ͒͊ ͔ͫ ͔ͫͦ͒͊͒͘ ͨͦ͒ͦ͋ͪ͊ ͙ͦ͊͘͡ͼ͙͊͞ ͦ͒ ͍ͦ͒ͯ͘ͻ ͙ ͍͎͊͊͡Φ ˢ͙͙͍͒ͭͦͭ ͔͠ ͙ ͔͔͙ͦ͋͋͒͘ ͤ͊ 

͙ͨ͊ͫͭ͊ͭ͊͟͡ ͎ͣͤͦͯ ͙ͨͦ͒ͦ͋ͪ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͒͊ ͎͙ ͙͋ͦͪ͊͟͡ ͎͍͙͔͊ͫͦͭ ͊ͦ͟͟ ΄ͭͦ ͔ ͙ͫͦͪͦ͒ͦͭ͟͡Σ ͤͦ ͔ͣͦ͗ 

͒͊ ͔ͫ ͙͔͙͒ͤͭͺ͙͍ͯ͊͟ ͙ ͍͙ͦ͒ͦ ͍ͦ ͺ͊͊ͭ͊͘ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡Φ ˻͍͊ ͎ͦ ͍͙ͨͪ͊ ͎͔ͨͦͦ͒ͤ ͊͘ ͊͘΄͙ͭͭ͊ ͤ͊ 

;͍͍͙͔͙͔ͯͫͭͭͤͭ͡ ͙͍͙ͨͪͦͦ͒͘ ͊ͦ͟͟ ΄ͭͦ ͔ͫ ͊͟ͺ͔ͭͦ ͙ ͔͙ͣ͒ͼ͙͙͔ͤͫͭ͟ ͙͍͙ͨͪͦͦ͒͘ ͔͒ͦ͒͊͟ ͔ͫͯ΄͔ͭ ͔ͫ 

͔ͪͼ͙͙ͪ͊͊ͭ͟͡Φ 

˭͙͊ͫͦͤ͡΄ͭ͊ ͊͘ ͔͎͋͊͡ͼ͙ ͦ͒ ͙ͨ͊ͫͭ͊͟͡ 

ˣͪͦͦͭ͞ ͤ͊ ͔͎͋͊͡ͼ͙ ͙ ͔͙͋͒ͦͣͤ͘ͼ͙ ͍ͦ ͍͔ͫͭͦͭ ͔ͫ ͎͔͍ͦͣͯ͊͘͡Φ ˻͍͊ ͊͞ ͔͍ͨͦͪͤͯ͊͟ ͔ͨͦͭͪ͋͊ͭ͊ ͊͘ 

͙ͤ͊ͦ͘͏͔͊ͥ ͔ͪ΄͔͙ͤ͊͞ ͊͘ ͒ͦͫͭ͊ͨͤͦ ͍͔͒ͦͣͯ͊ͥΦ ˮ͍ͫͭͪ͊͗ͯ͊;͙͔ͭ ͦ͒ ͙͍͔͙͔̂ͤͪͭͭͦͭ͘ ͍ͦ ˣ͊ͭ 

͍ͫͦͪ͊͋ͦͭͯ͊͊ ͫͦ ͙ͦͣͨ͊ͤ͊ͭ͊͟͞ ͊͘ ͙͔͔͍ͤ͗ͤͪͫͭͦ ͊͘ ͙ͨ͊ͫͭ͊͟͡ tǊƻǘƻƳŀȄ ͊͘ ͙͙͔͒͊ͤͪ͊ͥ͘͞ ͙ ͔͙͔ͭͫͭͪ͊ͥ 

ͤ͊ ͙͊ͫͦͤ͘͡΄ͭ͊ ͊͘ ͍͔͔ͨͦͪ͊ͭͤ͊͟͠ ͔ͯͨͦͭͪ͋͊Φ ˸͔͙͊ͭͪ͊ͦͭ͞͡ ΄ͭͦ ͔ͫ ͙͙ͦͪͫͭ͟ ͊͘ ͙͊ͫͦͤ͘͡΄ͭ͊ͭ͊ ͔ͫ 

͔͍ͤ͊ͪͯ͊͟ {ǘƻǊƳ .ƻŀǊŘ ͙ ͔ ͤ ͍͔͊ͨͪ͊ͤ ͦ͒ ͔ͪͼ͙͙ͪ͊ͤ͊͟͡ ͦͭͨ͊͒ͤ͊ ͙ͨ͊ͫͭ͊͟͡Φ ˤ͍͙͔͊ͭ͟ ͔͍͙͙ͭͤ ͙ ͔͙ͫͤ͡ ͊͘ 

͙͎ͪ͊͒͋͊͘ ͍͙ͫͭ͊ͤͦ ͔͠ ͙͋͒͊ͭ ͔ͫ ͍͔͔ͨͦ͠ ͙͋͊ͪ͊ͤ ͍ͦ ͔͙͔ͤ͊ͪ͒ͤͭ ͔͍͙͒ͤͦ ͙ ͍͙͙ͤ͊ͫͭͤ͊ ͣͦ͗͊ͭ ͒͊ ͙͋͒͊ͭ 

͔͒͡ ͦ͒ ͔ͪ΄͔͙͔ͤͭͦ ͊͘ ͎͔ͦͣ͊ͭ͊͡ ͔͙ͨ͊ͤ͒ͣ͊͞ ͤ͊ ͙ͨ͊ͫͭ͡;͔ͤ ͦͭͨ͊͒Φ 

˿͙͙͊ͫ͟ ͍͔͙ͤ͊ͨͪ͊ͤ ͦ͒ ͔ͪͼ͙͙ͪ͊ͤ͊͟͡ ͙ͨ͊ͫͭ͟͡ ͊
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̆ͦ͊ͤ͒ͫ͊͟͡ ͔ͯͫͨ΄ͤ͊ ͙ͨͪ͊ͤ͊͘͟Υ ͙ͦͣͨ͊ͤ͊ͭ͊͟͞ ˩͡ͻͦ ͦ͒ ͙͎́͋ͯͪ͡ ͍͔͔͠ ͔ͤͦͯ͟͟͡ ͎͙͙ͦ͒ͤ ͙͙ͦͪͫͭ͟ 

͙ͨ͊ͫͭ͡;͔ͤ ͦͭͨ͊͒ ͊ͦ͟͟ ͍͙ͫͯͪͦͤ͊Φ ˹͙͍ͤͦͭͦ ͣͦͭͦΥ α˨͔͊ͭ͞ ͨͪͦͫͭͦͪ ͤ͊ ͙ͨͪͪͦ͒͊ͭ͊άΦ ˻͒ ͙͊ͤͭ͟ ͊͘ 

͔͍͔ͨͦ͊ͥ͡ ͒ͦ ͙͙ͫ͊ͫ͟ ͍ͦ ͙͔ͫͭ ͙ͣͦ͗ͤ ͙͋ͦΥ ͔ͫͦ͟͞ ͔ͨ͊͡ͼ ͫ͊ͣ ͨͦ ͔͔ͫ͋ ͍ͫͭ͊ͤͯ͊ ͔͔ͤ͘͡Η ˹͊ ͙͔ͨͪͣͪΣ 

͊ͤͭ͊ͭ͊͟ ͊͘ ͔͍͔ͨͦ͊ͥ͡ ͦ͒ ˩͡ͻͦ ͔ ͍͔ͤ͊ͨͪ͊ͤ͊ ͦ͒ мн ͙ͨ͊ͫͭ͡;͙ͤ ΄͙΄͙ͥ͊ ͔ͭ;͔ͤ ͔͔͎͔͒ͭͪͤͭΦ 

˿͊ͣ͊͡ ͔ͤ͊ͣͫͭͦ ͙ͫͭͪͦͨͦͪ 

˴͙ͦͣͨ͊ͤ͊ͭ͊͞ [ŀƴŘǇŀŎƪ ͦ͒ ͍͙͋͊͊ͪͫͦͭ͟ ͎ͪ͊͒ ˢ͙͎ͤ͡ ͙͍͔͍ͨͪͦ͒ͯ͊͘ ͙ͦ͊͘͡ͼ͙͙ͫ͟ ͔͙͙ͣ͊ͭͪ͊͞͡ ͦ͒ ͫ͊ͣ͊͡Φ 

˿͔͙͔͊ͣͤͭ͡ ͒ͯ΄͔ͼ͙ ͙͙ͦͪ͊͊ͭ͘͡ ͔͍ͨͦ͒͒ͤ͊ͦ͟ ͒ͦ͋ͪͦ ͊ͦ͟͟ ͙ ͙͙͔ͨͦͫͭͪͤͦͭ͡ ͙ ͔ͣͦ͗ ͒͊ ͔ͫ ͙ͦͪͫͭ͊ͭ͟ 

͙ͨͪ ͙ͫͨͦͪ͊͊͟ ͤ͊ ͻͪ͊ͤ͊Σ ͤͦ ͔ͫ ͎ͣͤͦͯ ͔ͨͦͦͦ͟͡΄͙͟ ͙ ͔͍͙͙ͨͦͭͤΦ ˮ ͔͔ͣͦ͒͘͞͡ͼ͙͔ͭ ͙͍͒ͦ͋͊͊ͭ ͔ͤ΄ͭͦ ͦ͒ 

ͭͦ͊Υ ͍ͯͨͯ͊͟; ͊͘ ͙͍ͤͤ͊ͭ͊ ͫ͊ͣ͊͡ ΄ͭͦ ͔ͤ ͙ͣ ͔ͭͪ͋͊Φ 

˿͍͙͊͒ͦ ͊͘ ͔͒ͤͦͪ͊ͭͤ͊͟ ͔ͯͨͦͭͪ͋͊ ͍͔͙ͤ͊ͨͪ͊ͤ ͦ͒ ͙͔͙ͪ͊ͫͭͭͤ͡ ͦͫͭ͊ͭͦͼ͙ 

Bio-[ǳǘƛƻƴǎΣ ͫͦ ͔͙ͫ͒΄͔ͭ ͍ͦ ͎̆͊ͣ͋ͯͪ ͙ ˣ͎͊ͤ͊ͦͪ͡Σ ͍͙ͪ͊͘ ͔ͺ͙͊ͫͤͦ͟ ͔ͪ΄͔͙͔ͤ ͊͘ ͙ͨ͊ͫͭ͡;͙ͤͦͭ ͦͭͨ͊͒Υ 

͙ͦͣͨͦͫͭͪ͊͟;ͦ͟ ͍͔ͨ͊ͯ͊ͥ͟ ͍͔ͤ͊ͨͪ͊ͤͦ ͦ͒ ͦͫͭ͊ͭͦͼ͙ ͦ͒ ͔͙ͪ͊ͫͭͤ͊͞Φ ˭͔͔͙ͣͦ͒ͫͦͭ͟͞͡ ͦͭͨ͊͒ ͔ͣͦ͗ ͒͊ ͔ͫ 

͙͙ͦͪͫͭ͟ ͊͘ ͍ͭ͊ͦ͟ ͍͔ͨ͊ͯ͊ͥ͟Σ ͭΦ͔Φ ͔͙ͦͣͨͦͤͤͭ͟ ͤ͊ ͔͙ͪ͊ͫͭͤ͊͞ ͙ͦ͟ ͍͔͔ͨͦ͠ ͔ͤ ͔ͫ ͙ͦͪͫͭ͊ͭ͟ ͊͘ ͎͙͒ͪͯ 

ͼ͔͙͡Σ ͤ͊ ͙͔ͨͪͣͪΣ ͙͒ͦͣ͊ͭΣ ͙͔͙ͨͨͪ͟Σ ͙͍͙ͭ͟;͙͟Σ ͔͙ͪ͊ͫͭͤ͊͞ ͦ͒ ͻ͔ͣ͢ ͙͙͡ ͦͤͦͨ͟ ͙ ͫ͊ͣ͊͡ ͙ ͔͍͙ͭͪΦ 

͔͙͙͔̆ͣͫͭ͟ ͙͙͍͙͊͒ͭ ͔ͤ ͔ͫ ͙ͦͪͫͭ͊ͭ͟ ͍ͦ ͼ͔͙ͦͭ͡ ͙͍͍͔ͨͪͦͦ͒ͫͭͤ͘ ͨͪͦͼ͔ͫ ͤ͊ ͍͙ͫ͊͒ͦ ͊͘ ͔͒ͤͦͪ͊ͭͤ͊͟ 

͔ͯͨͦͭͪ͋͊Φ ˤͦ ˥͔͙ͪͣ͊ͤ͊͞Σ ͙͍͙͔ͨͪͦͦ͒ͭ͘ ͤ͊ .ƛƻ-ƭǳǘƛƻƴǎ ͔͎ͫ͊ ͔ͫ ͙͒ͦͫͭ͊ͨͤ ͦ͒ tŀǇ{ǘŀǊΣ ͙͙ͨ͊ͪͭͫͦͭ͟ 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡ ͤ͊ ͍͙ͫ͊͒ͦ ͊͘ ͔͒ͤͦͪ͊ͭͤ͊͟ ͔ͯͨͦͭͪ͋͊Φ 

˿ͭ͊ͦ͟͡ 

͔̅ͤ ͊͘ ͺ͙͙͙ͯ͒ͪ͊ͤ͘͡ ͔͍͔ͪͭ͟ 

˿ͭ͊ͦͭͦ͟͡ ͔ͣͦ͗ ͒͊ ͔ͫ ͙͍͔͔ͨͪͦ͒͘ ͫͦ ͔͔ͭͦͨͥ ͤ͊ ΄͙ͯͨͤ͊ͭ͊͡ ͊ͦ͟͟ ͔͊ͣͤ͊͘Τ ͊͘΄͔͍ͭ͒ͯ͊ ͔͔͎͙ͤͪ͊͞ ͙ ͔ 

͔͔ͨͦͤ͗ͤ ͊͘ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͙͔͙͋͒͞͠ ͊͘ ͨͦͣ͊ͯ͟͡ ͍͙͙ͫͯͪͦͤ ͔ ͔ͨͦͭͪ͋ͤͦ ͔ͫͭͪ͊͟͟ͼ͙͊͞Υ ͔ͫͦ͟͞ ͭͦͤ 

͔͔ͯͨͦͭͪ͋ͤ ͊͊ͨ͟͡ ͔ͣͦ͗ ͒͊ ͊͘΄͔͙ͭ͒ мΣн ͙ͭͦͤ ͍͙͙ͫͯͪͦͤΦ 

˹ͦΣ ͔͙͍͙ͨͪ͒ͦͭ͘͟ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͤ͊ ͫͭ͊ͦͭͦ͟͡ ͔ ͭͦ͊ ΄ͭͦ ͔ͣͦ͗ ͒͊ ͙͔͋͒ ͔ͭ΄ͦ͟ ͒͊ ͔ͫ ͔ͤ͊͘ 

ͭͦ;ͤͦ ΄ͭͦ ͙ͣ͊ ͍ͦ ͊ͤ͊ͦͭ͟͡Φ ˿ͭ͊ͤ͒͊ͪ͒ͤ͊ͭ͊ ͙͙ͤ͒ͯͫͭͪͫ͊͟ ͙ͨͪ͊ͭ͊͟͟ ͔͎ͫ͊ ͔ ͒͊ ͔ͫ ͙͔ͨͦͣͤ ͊ͤ͊ͦͭ͟͡ 

͙ͤ͘ ͔͙ͫͪ͊͞ ͔ͦͨͪ͊ͼ͙͙ ͟ ͙ͦ ͙͍ͦͭͪ͊͊ͭ͟ ͙ ͍ͦͭͫͭͪ͊ͤͯ͊͊ͭ ͭͯ͏͙ ͔͔͙ͨͪ͒ͣͭΦ 

˻͙ͨͭ;ͦͭͦ͟ ͙͔ͫͦͪͭͪ͊ͥ ͙͙ͦͪͫͭ͟ ͙͎͙͙͒ͭ͊ͤ͡ ͍͙͔͒ͦ ͔͙͊ͣͪ͟ ͔͔͙ͦͨͪͣͤ ͫͦ ͔͙ͫͤͦͪ͘ ͊͘ ͙͍͔ͪ͊ͯ͊ͥ͘͟͡ ͤ͊ 

ͫͭ͊ͦ͟͡ ͦ͒ ͔͔͙ͤͭͪ͊ͤͫͨ͊ͪͤͭͤ ͔͙͙ͣ͊ͭͪ͊͞͡ ͊ͦ͟͟ ΄ͭͦ ͔ͫ ͔͙ͪ͊ͣ͊͟͟Σ ͨͦͪͼ͔͊ͤ͡ ͙ ͔͊ͣͤ͟Φ ˢͦ͟ ͔ͫ 

͙͔͙ͦͭͪͤ͟Σ ͙͔ͭ ͔ͫ ͙ͫͺͪ͊͊ͭ͡Φ ˭͊ ͗͊͡Σ ͍͙͔ͦ ͔͙ͫͤͦͪ͘ ;͔ͫͭͦ ͔ͫ ͔ͨͦͨͪ;͍ͯ͊͊ͭ ͦ͒ ͎͙ͦͪ͊ͤͫ͟ ͦͫͭ͊ͭͦͼ͙ ͤ͊ 

ͫͭ͊ͦͭͦ͟͡Φ 

G.R.L.-DƭŀǎǊŜŎȅŎƭƛƴƎ ό͙ͦͣͨ͊ͤ͊͟͞ ͫͦ ͔͙ͫ͒΄͔ͭ ͍ͦ ˣ͔͎͙͊͡͞ύ ͔ͫ ͔ͪ΄͙ ͤ͊ ͍ͤͦ͊ ͙ͦͣ͋ͤ͊͟ͼ͙͊͞ ͤ͊ ͔ͭͻ͎͙͙ͤͦͦ͡Φ 

˽͔ͪ͒ ͒͊ ͔ͫ ͙ͨͦ͒ͦ͗͡ ͤ͊ ͙ͦͨͭ;ͦ͟ ͍͍͔ͦ͒ͦͯ͊ͥ͞Σ ͫͭ͊ͦͭͦ͟͡ ͔ͫ ͙ͫͨͪ͊͊͠ ͔ͨͪͯ͟ ͍͔͒ ͙͔͙͒ͦͨͦͤͭͤ͡͡ 
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͔͙͙͒ͤͼ͙Φ ˽͍ͪ͊ͭ͊ ͔ ͣ͊΄͙ͤ͊ͭ͊ ͊͘ ͫͯ΄͔͔ͥ ͫͦ ͺ͙͙͙ͯ͒ͪ͊ͤ͘͡ ͔͍͔ͪͭ͟Σ ͦ͊͟͞ ͨͯͣͨ͊ ͎͔͙ͦͣ͡ ͙ͦ͟͡;͙͙ͤ 

ͭͦͨͦ͡ ͍ͦ͒ͯ͘ͻ ͙ͤ͘ ͫͭ͊ͦͭͦ͟͡Φ ˻͍ͦ͞ ͨͪͦͼ͔ͫ ͼ͔ͦͫͤͦ͡ ͎ͦ ͫͯ΄͙ ͎͙ͦͪ͊ͤͫͦͭ͟ ͔͙ͣ͊ͭͪ͊͞͡ ͙͔ͨͪͫͯͭͤ ͍ͦ 

͔͙ͫͪ͊ͭ͊͞Σ ͔͙͍͙͍͙ͨͪ͒ͯ͊͘͟͞͠ ͭ͊͊ ͒͊ ͔ͫ ͔͙͊ͨ͘͡ ͊͘ ͫͭ͊ͦͭͦ͟͡Φ 

˻͍͊ ͔ͣͦ͗ ͒͊ ͙͎͔͒͊͘͡ ͙͍ͦͤͭͪ͊ͨͪͦ͒ͯͭͤͦ͟͟Σ ͤͦ ͍͍ͦͦͣͦ͗ͯ͊͘ ͫͭ͊ͦͭͦ͟͡ ͔ͨͦͫͤͦ͡ ͒͊ ͔ͫ ;͙͙ͫͭ ͍ͦ 

͍ͭͦͪ͊ͭ͊ ͔͙͙͒ͤͼ͊Σ ͍ͦ ͫͯ΄͙ͭͤ͊Σ ͎͔ͦͣ͡ ͋͊ͪ͊͋͊ͤ ͍ͦ ͦ͟͞ ͙ͫͯ΄͔ͤ͊ͭ͊ ͎ͦͪ͊ͤͫ͊͟ ͔͙ͣ͊ͭͪ͊͞ ͔ͫ ͙ͨͦͪ͊͡ ͦ͒ 

ͫͭ͊ͦͭͦ͟͡Φ 

˻͙ͨͭ;ͦ͟ ͍͍͔ͦ͒ͦͯ͊ͥ͞ ͤ͊ ͫͭ͊ͦ͟͡ 

˻ͭͨ͊͒ͦͭ ͦ͒ ͔ͫͭ͊ͤ͊͟͡ ͊ͣ͋͊͊͗͊͡ ͔ͫ ͍͍ͦ͒ͦͯ͊͞Σ ͔ͫ ;͙͙ͫͭ ͔͋͘ ͍ͦ͒͊Σ ͔ͫ ͍ͦͫͦ͋ͦ͒ͯ͊͡ ͦ͒ ͔ͤ;͙͙͙ͫͭͦͭ ͙ 

͔ͫ ͙͒ͪͦ͋ ͤ͊ ͙ͣ͊͡ ͺ͎͔͙ͪ͊ͣͤͭΦ 

˴͙ͦͣͨ͊ͤ͊ͭ͊͞ tL/±L{! ͙ͤͯ͒ ͔ͦͨͪͣ͊ ͊͘ ͙ͦͨͭ;ͦ͟ ͍͍͔ͪ͊͒ͦͯ͊ͥ͘͞ 9/hD[!{{ ͊͘ ͒͊ ͎ͦ ͔͙ͦͫͤ͡ ͍ͦͦ͞ ͨͪͦͼ͔ͫΦ 

ˣ͎͔͙͔͊ͦ͒͊ͪͤ͡ ͤ͊ ͙͔͔ͨͪͣͤͭ͊ͭ͊ ͔ͭͻ͎͙ͤͦͦ͊͡͞ ͍͊ͫͤͦ͊ͤ͊͘ ͤ͊ ͍͔΄ͭ͊;͊͟ ͍͙͙͊͘͞ ͙ ͒͊͋ͦͦ͟͡ ͯ;͔͔ͥΣ ͎͙ 

͙͔͙͒ͤͭͺ͙͍ͯ͊͟ ͙ ͍͍ͦ͒ͦͯ͊͞ ͔͙͙͔ͣ͊ͭͪ͊ͭ͞͡ ͔ͫͨͦͪ͒ ͙͍͙ͤͤͦͭ ͻ͔͙͙ͣͫ͟ ͍ͫͦͫͭ͊Σ ͺ͙ͦͪͣ ͙ ͙͋ͦ ͫͦ 

͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘Σ ͙͋ͪͤ͊͘ ͙ ͔ͨͪͼ͙ͤͦͫͭ͘Φ ˻͍͙͔ ͣ͊΄͙͙ͤ ͙͍͒ͦ͋͊͊ͭ ͦͭͨ͊͒ͦͼ͙ ͊͘ ͪ͊ͺ͙͙͔ͤͪ͊ͥΣ ͦ͒ ͙ͦ͟ 

ͣͦ͗͊ͭ ͒͊ ͎ͦ ͍ͦ͒ͦ͊ͭ͞ ͫͭ͊ͦͭͦ͟͡ ͦ͒ ͔͙͙ͣ͊ͭͪ͊͞͡ ͊ͦ͟͟ ΄ͭͦ ͔ͫ /{t ό͔͙ͪ͊ͣ͊͟͟Σ ͔͊ͣͥ͊͟ ͙ ͨͦͪͼ͔͊ͤ͡ύ ͙ 

͎͙͒ͪͯ ͔͍͔͙ͤͫͦͦ͒ͭͤ ͔͙͙ͣ͊ͭͪ͊͞͡Φ 

˴͍͙͔͊ͭͭͦͭ͡ ͤ͊ ͙͔͙͒ͦ͋ͤͦͭ ͙͍ͨͪͦͦ͒͘ ͔ ͫͭ͊ͦ͟͡ ͫͦ ͨͦͣ͊ͯ͟͡ ͦ͒ р҈ ͺ͙͙ͤ ͙ͨͦͣ͊͡ ͦ͒ мл ƳƳΣ ͨͦͣ͊ͯ͟͡ 

ͦ͒ лΣт҈ ͨͦͪͼ͔͊ͤ͡Σ ͔͊ͣͤ͟ ͙ ͔͙ͪ͊ͣ͊͟͟ ͙ ͨͦͣ͊ͯ͟͡ ͦ͒ н҈ ͔ͤ;͙͙͙ͫͭͦͭΦ 

͙̆͊ͪͭ͊͞ 
 
˩͔͒ͤ ͯ͟͡;͔ͤ ͔͙͍͙ͨͪ͒͘͟ ͔ ͔͍͔ͦ͒ͪ͒ͯ͊ͥͭͦ ͤ͊ ͔͍ͫͯͨͤ͊ͭ͊͟ ͔ͺ͙͊ͫͤͦͫͭ͟ ͤ͊ ͨͪͦͼ͔ͫͦͭ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ 
ͦ͒ ͨͦ;͔ͭͦ͟ ͒ͦ ͪ͊͟͞Φ ͔͍͙͔́ͦͤͭ͟ ͙͊͊ͭ͟͡ ͣͦ͗͊ͭ ͒͊ ͔ͦ͒ͪ͒͊ͭ ͦͯ͟͟͡ ͔ͺ͙͊ͫͤ͊͟ ͺ͙͊͋ͪ͊͟ ͊͘ 
͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͔͍ͨͪͪ͊͋ͦͭͯ͊ ͍͙ͫͯͪͦͤ͊ ͍ͦ ͔͒͊͒ͤ ͔ͣͦͣͤͭΣ ͤͦ ͙͎͍͔ͨͦͫͭͤͯ͊ͥͭͦ ͎ͦ͋͊ͤ͊͡͡ ͙ͫ͊͟͡ ͊͘ 
ͼ͔͙ͦͭ͡ ͨͪͦͼ͔ͫ ͔ ͔͙͍͙ͨͪ͒͘͟ ͒͊ ͔ͫ ͍͙͒ͦͦ͡Φ ˽͔ͪͦͭͦͭ͟ ˩̂ w9CCL.w9 ͍͙ͪ͊͘ ͍͙ͤͦ ͙͊͊ͭ͟͡ ͊͘ ͒͊ ͔ͫ 
͙͎͔ͨͦͫͭͤ ͭͦͣͯ͟ ͭͦ͊Φ 
˴ͦͤͼ͔ͨͭͦͭ ͤ͊ ͔ͨͪͦͭͦͭ͟ ͔ ͔͒͊͟ ͫͦ ͙͔ͫͦ͋ͪ͊ͥ ͙ͤͺͦͪͣ͊ͼ͙͙ ͊͘ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͞͡ ͍͙͙͔͊ͤ͡͞ ͤ͊ ͍͙͔ͤͦͭ 
ͨͪͦͼ͔͙ͫΣ ͍͔ͦͭ͘͡ ͤ͊ ͍͙͙ͫͯͪͦͤ ͙ ͙͍ͤͦ͊ͼ͙͙͔ͭ ͤ͊ ͙͍͙͔ͨͪͦͦ͒ͭ͘ - ͙ ͙͙͔ͦͣ͋ͤͪ͊ͥ͟ ͤ͊ ͍͙͔ͦ ͙ͤͺͦͪͣ͊ͼ͙͙ 
ͫͦ ͯ͟͡;͙͔ͤͭ ͨͦ͒͊ͭͦͼ͙ ͊͘ ͦ͋ͪ͊͋ͦͭ͊͟ - ͙͍͙͔͙͔ͨͪͦͦ͒ͭͭ͘͡ ͤ͊ ͻ͙͊ͪͭ͊͞ ͔͠ ͙͋͒͊ͭ ͔͔͙ͦͨͪͣͤ ͒͊ 
͔͒ͦͤͫ͊ͭ ͙ͤ͊ͤ͞ͺ͙͙ͦͪͣͪ͊ͤ ͙ͦ͒ͯ͟͡ ͊͘ ͭͦ͊ ͊ͦ͟͟ ͒͊ ͎͙ ͍ͦ͒͊ͭ ͍͙͔ͫͦͭ ͔ͦͨͪ͊ͼ͙͙Φ ΄ͭͦ ͔ ͣͦ͗ͤͦ 
͔ͨͦͺ͙͊ͫͤͦ͟Φ 
w9CCL.w9 ͊ͨͦ͘;ͤ͊ ͫͦ ͙͔͙͒ͤͭͺ͙͍͔ͯ͊ͥ͟ ͙ ͨͦͭͦ͊ ͔͙͔ͭͫͭͪ͊ͥ ͤ͊ ͙ͪ͊͘͡;͙ͤ ͙͊͊ͭ͟͡ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙ 
͔͙͔ͣͦ͒ͪ͊ͥ͡ ͤ͊ ͨͪͦͼ͔͙ͫΦ ˣ͙͔͙͒͞͠ ͙͋ͦͪͦͭ͘ ͤ͊ ͍͙͙ͫͯͪͦͤ ͙ ͎͍ͨͦ͒ͦͭͦ͊ͭ͊͟ ͤ͊ ͙͊͘͡ͻ͙͔ͭ ͔ͣͦ͗ ͒͊ 
͍͙͊͊ͭ͡͞ ͤ͊ ͍͍ͫͦͫͭ͊ͭ͊͞ ͤ͊ ͨͯͨ͊ͭ͊͡Σ ͍͙͔͙ͪ͊ͤ͘ ͔ͫ ͙͊͊ͭ͟͡ ͊͘ ͔͍͙͍͔ͨͪ͒͒ͯ͊ͥ ͤ͊ ͭͦ͊Φ ˻͍͊ ͤ͊͘;͙ ͔͒͊͟ 
ͯ͟͡;͙͔ͤͭ ͔͙ͨ͊ͪ͊ͣͭͪΣ ͊ͦ͟͟ ΄ͭͦ ͔ ͔ͫͪ͒ͤ͊ͭ͊ ͫͭ͊ͪͦͫͭ ͤ͊ ͍͊ͤ͊ͭ͊͟͡ ό͋ͪͦ͞ ͙ͨ͊ͭ ͎ͦ͊͟ ͍͊ͤͦͭͦ͟͡ ͔ͫ 
͙͔ͦͪͫͭͦ͟͡ ͔ͨͪ͒ ͒͊ ͍͔͔͘͡ ͍ͦ ͺ͙͊͋ͪ͊͟ ͊͘ ͻ͙͊ͪͭ͊͞ύ ͙ ͔ͨͪͦͫ;͙ͤͦͭ ͋ͪͦ͞ ͤ͊ ͔͙ͯͨͦͭͪ͋ ό͋ͪͦ͞ ͙ͨ͊ͭ ͎ͦ͊͟ 
͍͊ͤͦͭͦ͟͡ ͔͠ ͔ͫ ͙͙ͦͪͫͭ͟ ͨͦ ͤ͊ͨͯ΄͔ͭ͊ͥͭͦ ͤ͊ ͺ͙͊͋ͪ͊ͭ͊͟ ͊͘ ͻ͙͊ͪͭ͊͞ύΣ ͔ͣͦ͗ ͒͊ ͔͎ͫ͊ ͒͊ ͔ͫ 
͔͔ͨͪͫͣͭ͊Φ 
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˽͔͙͔͊ͪͭͤͪͭ ͤ͊ w9CCL.w9 ͙ͫͭͦ ͭ͊͊͟ ͔ͪ͊͋ͦͭ͊ ͤ͊ ͙͊͊ͭ͟͡ ͊͘ ͒͊ ͙ͣ ͎ͨͦͣͦͤ͊ͭ ͤ͊ ͙͍͙͔͙͔ͨͪͦͦ͒ͭͭ͘͡ 
ͤ͊ ͻ͙͊ͪͭ͊͞ ͒͊ ͎͙ ͎͔ͪ͊͒͊͊ͭ͘͡ ͨͪ͊΄͊ͥ͊ͭ͊ ͊ͦ͟͟ ΄ͭͦ ͔ͫ ͍͙͙͔͊ͤͭͦ͡͞ ͍ͪ͘ ͔ͯͨͦͭͪ͋͊ͭ͊ ͤ͊ ͔͔͎͙ͤͪ͊͞ 
͍ͤ͊͒ͦͪ ͦ͒ ͺ͙͊͋ͪ͊ͭ͊͟ ͊͘ ͻ͙͊ͪͭ͊͞ ͙ ΄ͭͦ ͔ͫ ͫͯ͡;͍ͯ͊ ͊ͦ͟ ͍ͦ ͨͪͦͼ͔ͫͦͭ ͔ͫ ͍͔͔ͤͫ ͔͙ͣ͊ͭͪ͊͞͡ ͊͘ 
͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͫͦ ͔ͤ͊ͣ͊ͤ͡ ͍͙͔͊ͭͭ͟͡Φ 
 

р ˴˾̂ˬ˹ˮ ˩˴˻˹˻˸ˮ˳ˢ ˨˩˶˻ˤ˹ˮ ˸˻˨˩˶ˮ ˭ˢ ˻ˣ˩˭ˣ˩˨̂ˤˢ˺˩ ˸˻ˬ˹˻˿́ˮ 

˸͔͙͔ͦ͒ͭ͡ ͊͘ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͤ͊ ͔͙͔ͪͫͯͪͫͭ ͎ͦ ͔ͪͼ͙͙ͪ͊͊ͭ͟͡ ͦͭͨ͊͒ͦͭ ͍ͦ ͔͙ͫͯͤ͒͊ͪͤ͟ ͍͙͙ͫͯͪͦͤΣ ͊ ͫͦ ͭͦ͊ ͎ͦ 
͔ͨͪͤ͊ͫͦ;͍ͯ͊͊ͭ ͦͭͨ͊͒ͦͭ ͦ͒ ͔ͦͤ͟;ͤͦͭͦ ͔͙͔͒ͨͦͤͪ͊ͥΣ ͊ ͙ͨͪͭͦ͊ ͎ͦ ͔͍ͨͦͣͫͭͯ͊͊ͭ ͔ͫͭͪ͊͟͟ͼ͙͊ͭ͊͞ ͙ 
͔ͨͪͪ͊͋ͦͭ͊ͭ͊͟ ͤ͊ ͔͍͍͔͙͒ͫͭͤ ͙͙ͨͪͪͦ͒ͤ ͔͙ͪͫͯͪͫΦ ˤͦ ͫͯ͡;͊ͦͭ͞ ͤ͊ ͔͍͙͒ͦͤͦͭ͡ ͔ͣͦ͒͡ ͊͘ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͤ͊ 
͔͙͔ͪͫͯͪͫͭΣ ͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͤ͊ ͍͙͙ͫͯͪͦͤ ͔ͨͪͯ͟ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡Σ ͔ͤ͊ͣͫͭͦ ͦ͒ ͔͍͙͍͙ͤͦ͋ͤͦ͡ ͙͙ͨͪͪͦ͒ͤ 
͔͙ͪͫͯͪͫΣ ͔ͣͦ͗ ͒͊ ͎͙ ͙ͤ͊ͣ͊͡ ͔͙͙͙͔ͣͫͭ ͤ͊ ͔͙ͫͭ͊ͤ͟͡;͙͟ ͎͍͙͊ͫͦ ͊͘ ͙͒ͯͪ фл҈ ό͎͍͊ͤͦ͡ ͔͔͙͊͋͗͊ͤ͘͡ ͍ͦ 
͙͙͙͊ͯͣͤͯͣͫ͟͡ ͔͍͙ͦͤͪ͘͟ύΦ 
 
˾͔ͼ͙͙͔ͪ͊ͥͭͦ͟͡Σ ͍ͨͦͭͦͪͤ͊ͭ͊ ͔ͯͨͦͭͪ͋͊ ͙ ͍ͨͦͨͪ͊͊ͭ͊͟ ͨͦͫͭͦ͊ͭ͞ ͫͦ ͙͔͙͙ͣͤͯͣ͡Φ ˿͔͍͔ͨͦ͒ͯ͊ͥͭͦ͡ ͤ͊ 
͔͍ͤ͒ͦͦͤͦ͡ ͙͙͔͙ͫͦͪͫͭͤͦͭ͟ ͙ͣͦͭ ͤ͊ ͙͍͒ͦͣ͊ͤͫͭͦͭͦ͠Σ ͙ͫͭͦ ͭ͊͊͟Σ ͙ͣ͊ ͎͒ͦ͊͡ ͙͙ͫͭͦͪ͊͞Φ ˻͔͔͍͔͋͋͒ͯ͊ͥͭͦ͘ 
͙ͨͪͫͭ͊ͨ ͒ͦ ͙͍͙͔ͨͪͦͦ͒ͭ͘Σ ͔ͤ͊ͣͫͭͦ ͙͍ͤͤ͊ ͍͔ͫͦͨͫͭͤͦͫͭΣ ͔ͤ ͔ ͭͦͯ͟͡ ͙ͪ͊͘͡;ͤͦ ͦ͒ ͙ͭͪ͊͒ͼ͙͙ͦͤ͊ͤͦͭ͡ 
͙͙͎ͤ͘͡ ͤ͊ ͙͍͙ͨͪͦͦ͒͘Φ ˻ͤ͊ ΄ͭͦ ͔ ͍ͤͦͦ ͔ ͔ͪ͊ͫͭ;͊ͭ͊͟ ͍͙ͪ͊ͤͦ͒ͤͦͫͭ͘ ͙ ͫͦͺ͙͙ͫͭͼ͙ͪ͊ͤͦͫͭ ͤ͊ ͍͙͔ͦ ͔͍͙͒ͦͤ͡ 
͔͙ͣͦ͒͡ ͙ ͔͎ͦͨͫͦͭ ͤ͊ ͔͙ͫͭͦͪ͟ ͍ͦ ͙ͦ͟ ͙͔ͭ ͔ͫ ͍͔͙ͯͫͦͤΦ 
 
͔́͊͋͊͡ нΦ ˽͔͊͊ͪͤ͘ ͔ͯ͒͡ ͤ͊ ͙ͪͯ͗ͤ͟ ͔͍͙͒ͦͤ͡ ͔͙ͣͦ͒͡ α˻ͭͨ͊͒ ͊ͦ͟͟ ͍͔ͪ͒ͤͦͫͭΥ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ά 

˿͔ͭͦͪ͟ ˽͔͔ͤͭͪ͊ͼ͙͊͞ ͤ͊ ͨ͊͊ͪͦͭ͘ 

˽ͯͨ͊͡ ͙ ͻ͙͊ͪͭ͊͞ 38% 

͔͙̉͟͡ 25% 

˽͙͊ͫͭ͊͟͡ 13% 

˾͔͙ͭ͟ ͔ͣ ͙ͭ͊͡ ͦ͒ ͔͘ ͔͙ͣͤ͞ ͔͔͔͙ͣͤͭ͡ όw99ύΦ <1% 

 
˴͊ͦ͟ ΄ͭͦ ͍ͨͦ͊͗ͯ͊͟ ͍͔͋-͙ͫͭͪ͊ͤͼ͊ͭ͊ ͤ͊ ˿͍͔͙ͭͫͦͭ͟ ͔͙ͦͤͦͣͫ͟͟ ͺͦͪͯͣΣ ˽͙ͪͪ͊;͙ͤͦͭ͟ ͊͘ ͼ͙ͪͯ͊ͪͤ͊͟͡ 
͔͙ͦͤͦͣ͊͟͞ ͊͞ ͍ͨͦ͊͗ͯ͊͟ ͔͙ͫͯͨͪͦͪͤͦͫͭ͊ ͤ͊ ͔͍͙͒ͦͤͦͭ͡ ͔ͣͦ͒͡ ͤ͊ ͔͙͔ͪͦ͒ͤͭ ͙ͪͯ͗ͤ͟ ͙͙ͦͣͨ͊ͤ͟Υ 
 
˴͙ͪͯ͗ͤ ͍͔͍͙ͦ͘͡ 
 
ˤͦ ͪͯ͗ͤ͊͟ ͔͙ͦͤͦͣ͊͟͞Σ ͍ͦ ͙͍͙͔ͨͪͦͦ͒ͤͭ͘ ͨͪͦͼ͔͙ͫ ͔ͫ ͙ͦͪͫͭ͊ͭ͟ ͍͙͍͙ͦ͋ͤͦ͡Σ ͔ͪͼ͙͙͙ͪ͊ͤ͟͡ ͙͙͡ ͍͙ͫͦͦ͟ 
͔ͪͼ͙͙͙ͪ͊ͤ͟͡ ͙͙ͤͨͯͭΦ ˴͙͔ͪͯ͗ͤͭ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ ͣͦ͗͊ͭ ͒͊ ͦ;͔͍ͯ͊͊ͭ͟ ͙͙ͨͦͤͫ͟ ͭͪͦ΄ͦͼ͙ ͊͘ ͙͍͙ͤͤͦͭ 
͙͍͍͔ͨͪͦͦ͒ͫͭͤ͘ ͍͔͘͡ ͙͔͙͋͒͞͠ ͔ͤ ͣͦͪ͊ ͒͊ ͔ͫ ͙͍ͫͦͨͯ͊͊ͭ͟ ͦ͒ ͙ͦͫͯ͒ͤ͟ ͔͙ͪͫͯͪͫΦ ͙͔́ ͙ͫͭͦ ͭ͊͊͟ ͙ͣ͊͊ͭ ͙ͦͪͫͭ͟ 
ͦ͒ ͍͙͙͔ͫͦͭ͟ ͙ͫͭ͊ͨ͟ ͤ͊ ͍͍͔ͦ͋ͤͦͯ͊ͥ ͤ͊ ͔͙͙͔ͣ͊ͭͪ͊ͭ͞͡ ͙ ͔͙͔ͦͣͨͦͤͤͭͭ͟ ͍ͦ ͙͎͙͙ͦͪͤ͊ͤͦͭ͡ ͍͙͔͊ͭͭ͟͡ ͙ 
͎͔͔ͦͣͤ͊ͭ͊͘͡ ͦͤͭͪͦ͊͟͡ ͤ͊ ͨͪͦͭͦͦͭ͟ ͤ͊ ͔͙ͣ͊ͭͪ͊ͦͭ͞͡Φ ˽͙͍͙͔ͪͦͦ͒ͭ͘ ͫͦ ͔͙ͪͦ͒ͤ ͙ͪͯ͗ͤ͟ ͙͙͒͊ͤ͘͞ ͔ͤ 
͍͊ͪ͘΄͍ͯ͊͊ͭ ͤ͊ ͪ͊ͦͭ͟͞ ͤ͊ ͙͍͗ͦͭͦͭΦ ˹͔͊ͣͫͭͦ ͭͦ͊Σ ͙͔ͭ ͍ͫͭ͊ͤͯ͊͊ͭ ͊ͣ͊͟͞ ͊͘ ͪ͊ͤ͊͟͞ ͔͍ͭͦͤ͊͟ ͔ͯͨͦͭͪ͋͊Φ 
 
˹͊ ͙͔ͨͪͣͪΣ ͎ͦ͊͟ ͎ͯͣ͊ͭ͊ ͔͠ ͙͎͔͒ͦͫͭͤ ͺ͊͊͘ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡Σ ͙͔ͭ ͎͙ ͙͍͔͍ͯ͊͊ͭ͘͟͡ ͙͔ͫͭ ͔͙͙ͤͤ͘͞ 
͙͎͙͙ͦͪͤ͊ͤ͡ ͔͙͙ͣ͊ͭͪ͊͞͡ ͙ ͎͙ ͙ͦͪͫͭ͊ͭ͟ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ ͍͙ͤͦ ͎͙ͯͣΦ ˭ͤ͊;͙͔ͭͤͦ͡ ͔ ͨͦ͒ͦ͋ͪͦ ͒͊ ͔ͫ 
͔ͪͼ͙͙ͪ͊͊ͭ͟͡ ͙͙͔͙͔ͫͦͪͫͭͤͭ͟ ͎͙ͯͣ ͍ͦ ͎͔͙ͯͣͤ ͙ͨͦ͒ͤ ͨͦ͡;͙͟Σ ͙ͣ͊ͫͭͦ͡Σ ͔͙͙ͭͨͫ ͙͙͡ ͔͍͙͒ͦ͡ ͊͘ 
͍͙͙͊ͭͦͣͦ͋͡ ͦͭͦͯ͟͟͡ ͒͊ ͔ͫ ͙͍͔͍ͯ͊͊ͭ͘͘ ͍ͦ ˮ͙ͤ͒͊͞Σ ͎͔͍͙ͦͣͯ͊͘͡͞͠ ͊͞ ͔͒ͤ͊ ͦ͒ ͤ͊ͦ͞͡΄͙͔ͭ ͍͔͙ͫͭͫ͟ ͙͙ͪ͘͟ ͫͦ 
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͎͍͔͊͊͒ͯ͊ͥ͘Φ ˹ͦΣ ͍ͦ ͍͒͊ͭ͊ ͫͯ͡;͙͊ ͎͔͔͒͊ͣ͡ ͎͔͔ͯ͋ͥ ͤ͊ ͍͔ͪ͒ͤͦͫͭ͊Σ ͙͔͙͋͒͞͠ ;͔͙ͦͭ͟͡ ͫͦ ͍͙ͫͦ͊͟ ͊͞;͙ͤ͊Σ 
͔͍͊ͪͦͭ͟͡ ͙ ͍͊ͤ͊ͭ͊͟͡ ͔͎͊ͫͦ͊͘͟΄ ͎͙ ͔ͤͣ͊Φ 
 
˴ͦͤͼ͔ͨͭ ͊͘ ͔͍͔ͫͨͦ͒ͯ͊ͥ͡ ͔͙ͦͤͦͣ͊͟͞ 
˴͙͔ͪͯ͗ͤͭ ͼ͙͙ͪͯ͊ͪ͟͡ ͎ͦ ͙͙͙ͣ͊ͫͣͪ͊͊ͭ͘͟ ͤ͊;͙ͤͦͭ ͤ͊ ͦ͟͞ ͔͙͍͔ͤ͊ͭͤ͟ ͙ͣͦͭ ͔ͫ ͙͙ͦͪͫͭ͟ ͍ͦ ͔͙͊͒ͤ͘ͼ͊ͭ͊Σ ͊ 
ͤ͊ ͙͔͙͔ͤͭͭ͟͡ ͙ͣ ͔͔͍ͦ͋͋͒ͯ͊͘ ͙ͨͪͺ͙͍͊ͭ͡ ͙ ͔ͯ͒ͦ͋ͤ ͙ͨͪͫͭ͊ͨ ͒ͦ ͙͍͙ͨͪͦͦ͒͘ ͙ ͎͙ͯͫͯ͡Φ ˻͍͊ ͍ͯ͟͡;͍ͯ͊ 
͔͍͔ͫͨͦ͒ͯ͊ͥ͡ ͤ͊ ͙͙͙ͤ͒ͯͫͭͪͫ͟ ͔͍ͫͪ͒ͫͭ͊ ͊ͦ͟͟ ͍͙ͨͦ͒͗ͤ͊ ͔ͤͭ͊͡Σ ͍͙ͯ͢΄͊ͪ͟Σ ͣ͊΄͙͙ͤ ͙ ͎ͣ͊͊ͼ͙͙ͤΦ 
˽͙ͪͫͭ͊ͨͦͭ ͒ͦ ͔͍ͫͪ͒ͫͭͦͭͦ ͍͔͔ͨͦ͠ ͔ͤ ͋͊ͪ͊ ͍͔ͯͨͯ͊ͥ͟ ͙͙͡ ͙͍͔ͤ͊ͣͯ͊ͥ͘͞ ͦ͒ ͙ͭͪ͊͒ͼ͙͙ͦͤ͊ͤ͡ ͍͍͒ͦ͋͊ͯ͊;͙Σ 
ͭͯͯ͟ ͎ͦ ͔͔͍ͦ͋͋͒ͯ͊͊ͭ͘ ͔͙͔ͨͦ͒ͤ;͙ͤ ͯ͡͏͔ ͙ ͙͙ͦͣͨ͊ͤ͟Φ ˿͔ͨͦͪ͒ ͭͦ͊Σ ͼ͙͙͔ͪͯ͊ͪͭ͟͡ ͙ͣ͊͊ͭ ͎͔ͨͦͦͣ͡ ͨͪͦͼ͔ͤͭ 
ͤ͊ ͙͙͔ͫͦͪͫͭͤͦͫͭ͟ ͤ͊ ͙͍͙͔ͤͤͭ ͙ͫ͊ͨ͟ ͔͍ͫͪ͒ͫͭ͊Φ 
˽͙͍ͪͦͦ͒ͦͭ͘ ͊ͦ͟͟ ͎ͯͫͯ͊͡ 
˴͙͔ͤͭͦͭ͡ ͍ͯͨͯ͊͟ ͎ͯͫͯ͊͡ ͊͘ ͎͙ͦͪ͊ͤ;͔ͤͦ ͍͔͔ͪͣ ͔͒ͦ͒͊͟ ͍͔͒͊͊ͭͦͭ͡ ͊͞ ͍͊͒ͪ͗ͯ͊͘ ͍͔ͫͦͨͫͭͤͦͫͭ͊ ͤ͊ 
͙͍ͨͪͦͦ͒ͦͭ͘ ͙ ͍ͦͫͭ͊ͤͯ͊ ͙ͨͦͭͭͤ͊ͭ͟ ͊͘ ͔͎͍ͤͦͦͭͦ ͔͍ͭͦͤͦ͟ ͍͔ͦ͒ͪ͗ͯ͊ͥΣ ͙͙͍͒ͪ͗ͦͫͭ͘͡Σ ͎ͤ͊͒ͪ͊͒͋͊ ͙ 
͔ͭͪͭͣ͊ͤ ͤ͊ ͪ͊ͦͭ͟͞ ͦ͒ ͔͎͍ͤͦ͊ͭ͊ ͔ͯͨͦͭͪ͋͊Φ ˾͔ͦ͒ͤ-͙ͪͯ͗ͤͦͭ͟ ͎ͦ ͔͍ͣͤͯ͊ ͺͦͯͫͦͭ͟ ͦ͒ ͊͞;͙ͤ͊ ͤ͊ ͙͍͔͒͋͊͘Σ ͫͦ 
΄ͭͦ ͎ͦ ͙͙͙ͣ͊ͫͣͪ͊͘͟ ͺ͊ͭͦͪͦͭ͟ ͤ͊ ͔ͯͨͦͭͪ͋͊ ͙ ͙͙ͦͪͫͤͦͭ͟ ͍͔͟Φ ˾͔ͦ͒ͤ-͙ͪͯ͗ͤ͟ ͙͙͍͙ͨͪ͒ͦ͋͟ ͦ͒ 
͙͙ͦͤͭͤͯͪ͊ͤ͟ ͦͤͭ͊ͭ͟͟ ͫͦ ͙͔͙͔ͤͭͭ͟͡ ͙ ͍͙ͯ͒ ͍ͦ ͭͦ͊ ͊ͦ͟͟ ͔ͫ ͙ͦͪͫͭ͊ͭ͟ ͙͍͙͔ͤͤͭ ͙͍͙ͨͪͦͦ͒͘Φ ˾͔ͦ͒ͤ-
ͼ͙ͪͯ͊ͪͦͭ͟͡ ͙͍͒ͦ͋͊ ͙ͨͪͫͭ͊ͨ ͒ͦ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͞͡ ͔͙͙͔͙ͤͫͦͪͫͭͤ͟ ͙ͣͦ͗ͤͦͫͭ ͊͘ ͙͙͙͔͋ͤͫͭ͘Σ ͤ͊ ͙͔ͨͪͣͪΣ 
͍ͤͦ ͨ͊͊ͪ͘ ͊͘ ͔ͨͪͪ͊͋ͦͭ͊͟κ͍͍͔ͦ͋ͤͦͯ͊ͥΦ 
 
˹͊ ͙͔ͨͪͣͪΣ {YCϥǎ hƛƭ ŀǎ ŀ ǎŜǊǾƛŎŜ όwŜŎƻƴŘhƛƭύ ͊͞ ͔͍ͣͤͯ͊ ͔ͯͨͦͭͪ͋͊ͭ͊ ͤ͊ ͙͙͙ͤ͒ͯͫͭͪͫ͟ ͣ͊ͫ͊͡ ͍ͦ ͔ͪͯ͗ͤ͟ 
͔͍͔͒ͦͤ͡ ͔ͣͦ͒͡Φ ͙́ͪ͊͒ͼ͙ͦͤ͊ͤͦ͡ ͍͔ͦͭͫͭͪ͊ͤͯ͊ͥͭͦ ͤ͊ ;͔͙ͫͭ;͙͟ ͤ͊ ͎͍͊͊͒ͯ͊͘;͙ ͙ͨͦͣ͊͡ ͦ͒ ͔͔͒ͤ ͙ͣͪͦͤ͟ 
ͦ͒ ͙͙ͤ͒ͯͫͭͪͫͦͭͦ͟ ͣ͊ͫͦ͡ ͔ ͔ͪ;͙͙ͫ ͔͍ͤͦͣͦ͗ͤͦ͘Σ ͙ͨͦͪ͊͒ ΄ͭͦ ͍͙͔͊ͭͭͦͭ͟͡ ͤ͊ ͣ͊ͫͦͭͦ͡ ͊͘ ͨͦ͒ͣ͊;͍͔ͯ͊ͥ͟ 
ͨͦͫͭͦ͊ͤͦ͞ ͔ͫ ͍ͤ͊ͣ͊ͯ͊͡Φ wŜŎƻƴŘhƛƭ ͎ͦ ͍ͦ͒ͪ͗ͯ͊ ͣ͊ͫͦͭͦ͡ ͍ͦ ͔ͦͨͭ͟ ͨͦͫͭͦ͊ͤͦ͞ ;͙ͫͭͦ ͫͦ ͍͔͊ͪͦ͋ͯ͊ͥ͘ ͙ 
͍͍͔ͦ͒ͦͯ͊ͥ͞ ͤ͊ ;͔͙ͫͭ;͙͟ ͙ ͎͙͒ͪͯ ͔ͤ;͙͙͙ͫͭͦͭ ͒ͦ ͤ͊ͤͦ-͎͔͙ͦͣͤ͊͡Φ 
˩͔͙ͫͭͤ͊͘͟͞ ͊͘ ͔ͯͨͦͭͪ͋͊ ͤ͊ ͙͍ͨͪͦͦ͒ͦͭ͘ 
˹͔͊ͪͦ͒ͤ-ͼ͙ͪͯ͊ͪ͟͡ ͎͙ ͙͙͒͊ͤͪ͊͘͞ ͍͙͔ͫͦͭ ͙͍͙ͨͪͦͦ͒͘ ͊͘ ͍ͨͦͨͪ͊͊͟Σ ͎ͤ͊͒ͪ͊͒͋͊Σ ͍ͨͦͭͦͪͤ͊ ͔ͯͨͦͭͪ͋͊Σ ͔ͫͤͦ͡ 
͍͔ͪ͊ͫͦͨͯ͊ͥ͟͡Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙͊͞ ͙ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͤ͊ ͙͔ͫͭ ͔͙ͦͣͨͦͤͤͭ͟Φ ˤͦ ͙͔ͤ͊ͪͤ͊ͭ͊͡ ͔͙ͦͤͦͣ͊͟͞Σ ͍͙͔ ͎ͦ 
͍͔ͨͪͦ͒͊͊ͭ ͍͊΄͙ͦͭ ͙͍ͨͪͦͦ͒͘ ͤ͊ ͔͙ͫ͒ͤͦͭ͡ ͍ͦ ͔ͪ͒ͦͭΣ ͊ ͙͔ͨͪͣ͊ͪͤ ͙͔͔ͤͭͪͫ ͔ ͒͊ ͔͔ͨͪͦ͒͊͒ͭ ΄ͭͦ ͍͔͔ͨͦ͠ 
͍͙ͤͦ ͙͍͙ͨͪͦͦ͒͘Φ ˭͊ ͔ͫͨͦͪ͒͋͊Σ ͔͙͔ͪͦ͒ͤͭ ͙ͪͯ͗ͤ͟ ͎͙ ͙͙͒͊ͤͪ͊͊ͭ͘͞ ͍͙͔ͫͦͭ ͔͍͙͒ͦͤ͡ ͔͙ͣͦ͒͡ ͊͘ ͒͊ ͙ͣ͊͊ͭ 
ͨͦͫͭͦ͊ͤ͞ ͙͙͍ͨͪ͡ ͤ͊ ͙ͨͪͻ͙ͦ͒ ͍ͦ ͔ͭͦͭ͟ ͤ͊ ͼ͙͙͔ͯͫͭ͟͡ ͤ͊ ͔ͯͨͦͭͪ͋͊ ͤ͊ ͙͍ͨͪͦͦ͒ͦͭ͘Φ 
˻͍͋ͤͦ͊ ͤ͊ ͔͙ͪͫͯͪͫ 
˾͔ͦ͒ͤ-ͼ͙ͪͯ͊ͪͦͭ͟͡ ͙ͣ͊ ͙͔͔͒ͪͭͤ͟ ͔͙ͦͤͦͣͫ͟͟ ͙͔͔ͤͭͪͫ ͊͘ ͙͍͔͍͔ͯ͊ͥ͘͟͡ ͤ͊ ͍ͨͦͪ͊ͭͤ͊ͭ͊ ͍͔ͪ͒ͤͦͫͭ ͤ͊ ͙͔ͫͭ 
͙͍͙ͤͤ ͙͍͙ͨͪͦͦ͒͘Φ ˹͙͍͙ͤͦͭ ͙͒͊ͤ͘͞ ͔ͫ ͺ͙ͦͯͫͪ͊͟ ͤ͊ ͔͍͔ͦͫͤͯ͊ͥ͡ ͙ ͔ͺ͔͙͍ͭͤͦ͟ ͍͔ͪ͊͊ͥ͠ ͤ͊ ͍͔ͪ͒ͤͦͫͭ͊Φ 
˹͙͍͙ͤͦͭ ͙͙͋ͤͫ͘ ͔ͣͦ͒͡ ͎͙͊ͪ͊ͤͭͪ͊ ͔͒͊͟ ͙͙ͦͪͫͤ͟ͼ͙͔ͭ ͔ͫ ͙͙ͨͦͭͭͤ͊ͭ͟ ͒͊ ͎͙ ͍ͪ͊ͭ͊ͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘Σ ͤ͊ 
͙͔ͨͪͣͪΣ ͎͍͒ͦͦͦͪͤͦΣ ͔ͨͪͯ͟ ͔͙͙͒ͨͦͭ͘ ͙͙͡ ͍ͦ ͔ͣͦ͒ͦͭ͡ ͙͍ͨͪͦͦ͒͘ ͊ͦ͟͟ ͎ͯͫͯ͊͡Φ ˮ͙͔͒ͤͭ ͔͍͙ͭͦ͟ ͤ͊ 
͔͙͙ͣ͊ͭͪ͊͞͡ ͔ͫ ͙͙ͦͤͭͪͦͪ͊ͤ͟͡ ͦ͒ ͔͙͔ͪͦ͒ͤͭ ͙ͪͯ͗ͤ͟Σ ͊ ͔ͤ ͦ͒ ͪͯ͒͊ͪͫ͊ͭ͊͟ ͙͙ͤ͒ͯͫͭͪ͊͞Φ 
 
˹͊ ͙͔ͨͪͣͪΣ ͎ͯͫͯ͊ͭ͊͡ ͊͘ ͎͍͔ͭͪͯ͊ͥ ͤ͊ ˤͦ͒͊ͺͦͤ ͎͙ ͦͻ͍ͪ͊͋ͪͯ͊ ͙͔͙͔ͤͭͭ͟͡ ͒͊ ͎͙ ͍ͪ͊ͭ͊ͭ ͍͙͔ͫͦͭ ͙ͫͭ͊ͪ 
͙͙ͣͦ͋ͤ͡ ͙ ͔ͭ͊͋ͭ͡ ͔͙ͯͪ͒ ͍ͦ ͔͊ͣͤ͊͘ ͊͘ ͨͦͨͯͫͭ ͤ͊ ͍ͤͦ ͎͊ͽ͔ͭ ͙͙͡ ͔͙ͪ͒ͭ͟ ͊͘ ͍͙ͨͪͦ͒͊ͤͼ͊Φ ˤ͔͙͔ͪ͊ͭͤͭ 
͔͔͙ͨͪ͒ͣͭ ͔ͫ ͍͍ͦ͋ͤͦͯ͊͊ͭ ͙ ͔͍ͨͪͨͪͦ͒͊͊͊ͭΣ ͙͙͡ ͔͙͔ͦͣͨͦͤͤͭͭ͟ ͔ͫ ͔ͦ͒ͣ͊͊ͭ͘ ͙ ͔ͪͼ͙͙ͪ͊͊ͭ͟͡Φ 
 
˴͙͙͔ͦͣͨ͊ͤͭ ͣͦͪ͊ ͒͊ ͔ͫ ͙͎ͨͪ͊ͦ͒͊ͭ͡ ͊͘ ͒͊ ͦͨͫͭ͊ͤ͊ͭ 
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˭͊ ͎ͣͤͦͯ ͙͙ͦͣͨ͊ͤ͟ ͍͙ͦͫͤͦ͊ͤ ͍ͦ ͙͔ͤ͊ͪͤ͊͡ ͔͙ͦͤͦͣ͊͟͞Σ ͔͙͍͔ͨͪͣͤͯ͊ͥͭͦ ͦͤ͟ ͪͯ͗ͤ͊͟ ͔͙ͦͤͦͣ͊͟͞ ͔͠ ͙͔͋͒ 
͙ͫͭͦ ͭͦͯ͟͡ ͔͎ͤͦ͒ͤͦ͘ ͊ͦ͟͟ ͙ ͙ͭͪ͊ͤ͘ͼ͙͊ͭ͊͞ ͦͤ͟ ͙͎͙͔͒ͭ͊ͤ͡ ͙͙͋ͤͫ͘Φ ˵͔ ͍͙͙͔͒ͣ ͎ͣͤͦͯ ͔͔͙ͤ͊ͫ͒ͤ͡ 
͙͙ͦͣͨ͊ͤ͟Σ ͙ͦ͟ ͔ͤ ͣͦ͗͊ͭ ͒͊ ͔ͫ ͙͎ͨͪ͊ͦ͒͊ͭ͡ ͤ͊ ͍͔͔ͪͣΣ ͎ͯ͋͊ͭ ͦ͒ ͼ͙͙͔ͪͯ͊ͪͭ͟͡ ͙ͦ͟ ͤͯ͒͊ͭΥ ͙͙ͨͦͤͫ͟ 
ͭͪͦ΄ͦͼ͙Σ ͍͙͍͙ͨͦͭͦͪ͡ ͙͍͙ͦͪ͘ ͤ͊ ͙ͨͪͻͦ͒ ͍ͦ ͔ͭͦͭ͟ ͤ͊ ͼ͙͙͔ͯͫͭ͟͡ ͤ͊ ͙͔͔ͦͪͫͭͥ͟Σ ͙͔͙ͨͦͨͪ͊ͭͫ͟͞͡ ͊͘ 
͙ͣ͊ͭ͊͟͡ ͙ ͙͍͙͊ͭͪ͊ͭͤ͟ ͙͍͙ͨͪͦͦ͒͘Σ ͎͔ͨͦͦͣ͊͡ ͙͙ͤͭͣͤͦͫͭ ͫͦ ͙͔͙͔ͤͭͭ͟͡ ͙ ͎͔͔ͦͣͤ͊͘͡ ͦͭͨͦͪͤͦͫͭ ͙ͨͦͪ͊͒ 
ͨͦ͒ͦ͋ͪ͊ ͦͤͭͪͦ͊͟͡ ͤ͊ ͨͪͦͭͦͦͭ͟ ͤ͊ ͔͙ͣ͊ͭͪ͊ͦͭ͞͡Φ ˴͙͙͔ͦͣͨ͊ͤͭ ͣͦͪ͊ ͒͊ ͍ͯͫͦ͊ͭ͞ ͙ͪͯ͗ͤ͟ ͔͔͔͙ͣͤͭ͡ ͍ͦ 
͙͍͙͔ͤͤͭ ͔͍͙͒ͦͤ͡ ͔͙ͣͦ͒͡Σ ͒͊ ͊ͨͦ͘;ͤ͊ͭ ͙ͨͦͭ͡-͙͙ͤͼ͙͙͍͙͊ͭ͞ ͙ ͒͊ ͙͎ͪ͊͒͊ͭ͘ ͔͎͙ͫͭͪ͊ͭ͊͞ ͊͘ ͙ͭͪ͊ͤ͘ͼ͙͊͞ ͫͦ 
ͦͤ͟ͼ͔ͨͭͦͭ ͤ͊ ͪͯ͗ͤ͊͟ ͔͙ͦͤͦͣ͊͟͞ ͊ͦ͟͟ ͯ͟͡;͔ͤ ͍͙͎͔͒͊ͭ͡Φ 

˽˾ˮ˶˻˥ м ς ˿˶̂̉ˢ˳ ˹ˢ ˿́̂˨ˮˮ ˾ˢˣ˻́˩˹ ˶ˮ˿́ 

 

˿́̂˨ˮ˳ˢ ˹ˢ ˿˶̂̉ˢ˳ м ς ˾˩̇ˮ˴˶ˮ˾ˢ˳́˩ ̉ˢ̊ˢ ˭ˢ ˹ˮˤ 

͔̇͡Υ ˻ͨ΄͙͙ͭͤ 

͙̂͡;͙͔ͤͭ ͔͔͙ͤ͘͡ ͔͔͙ͦͤͭͤͪ͟͞ ͔ͫ ͔͒͡ ͦ͒ ͙ͯͪ͋͊ͤͦͭ ͔ͨ͊͗͘͞Σ ͨ͊ ͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͤ͊ ͫͭ͊ͦͭͦ͟͡ ͔ ͔͒͡ ͦ͒ 

͔͔͍ͫͦ͒ͤͤ͊ͭ͊͟͞ ͙ͪͯͭͤ͊ ͤ͊ ΄͙͔ͨ͊ͤͫͭ͟ ͎ͪ͊͏͙͊ͤΦ ˻ͭͭͯ͊͟Σ ͍͙ͨͪ;ͤͦͭͦ ͙͍͔ͦ͒͋͊ͥ ͤ͊ ͎ͪ͊͏͙͔͊ͤͭ ͊͘ 

͙͊ͫ͟͡ͺ͙͊͟ͼ͙͊ͭ͊͞ ͤ͊ ͦͭͨ͊͒ͦͭ ͦ͒ ͫͭ͊ͦ͟͡ ͦ͒ ͙͍͒ͦͣ͊ͤͫͭ͊ͭ͊͠ ͔ ͙ͤ͊͒ͣͤ͊ͭͦΣ ͙ ͍͙͔ͦ ͔͔͙ͨͪ͒ͣͭ ͔ͣͦ͗ ͒͊ ͔ͫ 

͙ͦͪͫͭ͊ͭ͟ ͊ͦ͟͟ ͔͔ͪ͊ͣͤ͟͡ ͔͙ͣ͒ͯͣ ͊͘ ͙͙ͫͦ͒͊ͪͤ͡ ͔͙ͪ͊ͣͤ͟͡ ͙͊ͣͨ͊ͥ͟Φ 

͍͔̆ͦͪΣ ͔ͤͦͯ͟͟͡ ΄͙ͨ͊ͤͫ͟ ͎͙ͪ͊͒ͫ͟ ͍͔͙ͫͦͭ ό˩͔ͫͭͨͦͤ͊Σ ͔͍̆ͯ͊͡Σ ˸͔͙ͪ͒͊Σ ˴͎͊ͣ͊ͪͦΣ ͙ͭͤΦύ ͙ ͙ͦͣͨ͊ͤ͊ͭ͊͟͞ 

9ŎƻǾƛŘǊƛƻ ͍͙ͯͫͦ͊͞ ͔͙ͣͪ͟ ͙ͦ͟ ͙͙ͦͣ͋ͤͪ͊͊ͭ͟ ͙ͫͦ͒͊ͪͤͦͫͭ͡ ό͊ͣͨ͊ͥ͊͟ ͙͍ͨͪͦͭ ͪ͊ͦͭ͟ ͤ͊ ͒ͦ͊ͭ͊͟͞ύ ͙ 

͍͙ͨͪͦͣͦͪ͊͊ͭ ͍͙ͨͦͫͦͦ͟ ͔ͪͼ͙͙͔ͪ͊ͥ͟͡ ͫͭ͊ͦ͟͡Φ 

˴͊ͣͨ͊ͥ͊ͭ͊ ͔ͣͦ͗ ͒͊ ͔ͫ ͔͍͔͔ͨͪ͒ ͊ͦ͟͟ α˾͔ͼ͙͙ͪ͊͟͡͞ ͫͭ͊ͦ͟͡ ͊͘ ͙͍ͤάΣ ͊ 9ŎƻǾƛŘǊƛƻ ͊͞ ͎͙͙ͦͪ͊ͤͪ͊͘΄͔ ͍ͦ 

ͫͦͪ͊͋ͦͭ͊͟ ͫͦ ͔ͫͦ͟͞ ͎͙ͪ͊͒ͫ͟ ͍͔ͫͦͭ ͊͘ ͒͊ ͎ͦ ͔͔͙ͦ͒͋͗͡ ˿͍͔͙ͭͫͦͭ͟ ͔͒ͤ ͤ͊ ͪ͊ͦͭ͟ ͤ͊ ͒ͦ͊ͭ͊͟͞ όмф ͍͙ͦͭͦͣͪ͟ύΦ 

˻͍͊͊ ͙͙ͤͼ͙͙͍͊ͭ͊͞ ͙ͣ͊ ͊͘ ͼ͔͡ ͒͊ ͊͞ ͙͙ͦͣ͋ͤͪ͊͟ ͍͊͗ͤͦͫͭ͊ ͤ͊ ͎͙ͪ͗͊ͭ͊ ͊͘ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊ ͙ 

͔ͫͨͪ;͍͔ͯ͊ͥͭͦ ͤ͊ ͪ͊͟ ͤ͊ ͒ͦ͊͟͞ ͔ͨͪͯ͟ ͙͙͙͔ͣͦ͋ͪ͊ͥ͘͡ ͤ͊ ͎ͪ͊͏͙͔͊ͤͭ ͒͊ ͔ͪͼ͙͙ͪ͊͊ͭ͟͡ ͔͙ͫͭ͊ͤ͟͡ 

͔͔͙ͦͤͭͤͪ͟͞ ͊͘ ͒͊ ͔ͫ ͎͙ͪ͗͊ͭ ͊͘ ͙͍͗ͦͭͤ͊ͭ͊ ͔͙ͫͪ͒ͤ͊Σ ͙ͨͪͭͦ͊ ͙͔͍͙ͨͪ͒ͦͤͫͯ͊͞͠ ͊͘ ͙ͫͦ͒͊ͪͤ͊͡ ͊ͯ͊͘͟ ͊͘ 

͔͍͔ͨͪͤͼ͙͊͞ ͦ͒ ͪ͊͟ ͤ͊ ͒ͦ͊͟͞Φ ˻͍͊͊ ͊ͣͨ͊ͥ͊͟ ͔ͫ ͔͎ͨͪͦͭ͊ ͤ͊ мтл ͎͍͙ͪ͊͒ͦ ͙ͤ͘ ͼ͔͊ͭ͊͡ ͤ͊ͼ͙ͦͤ͊ͤ͊͡ 

͔͙͙ͭͪͭͦͪ͊͞ ͙ рлл ͍͙ͪͦͦ͘ ͔͔͙ͦͤͭͤͪ͟͞ ͙ͤ͘ ͼ͔͊ͭ͊͡ ͔ͣ͊͘͞Φ 

́͊͊͟Σ 9ŎƻǾƛŘǊƛƻ ͔͠ ͙͒ͦͤͪ͊ ͤ͊ ͺͦͤ͒͊ͼ͙͊ͭ͊͞ ˿͊ͤ͒ͪ͊ ˮ͋͊ͪ͊Σ ͦ͊͟͞ ͙ͣ ͎ͨͦͣ͊͊ ͤ͊ ͔͙͔͗ͤͭ ͍ͦ ͋ͦͪ͋͊ͭ͊ ͙͍ͨͪͦͭ 

ͪ͊ͦͭ͟ ͤ͊ ͒ͦ͊ͭ͊͟͞Σ ͍ͪ͘ ͍ͦͫͤͦ͊ ͤ͊ ͋ͪͦͦͭ͞ ͤ͊ ͙͎͙ͦͪ͊ͣ͟͡ ͫͭ͊ͦ͟͡ ͙ͫͦ͋ͪ͊ͤ ͍ͦ ͔͍ͪͦ͘ ͫ͊͒Φ 

˭͔͙͊ͣͤ͟-͎ͪ͊͒ͦͤ͊;͙͊ͤͦͭ͟͡ ͤ͊ ͦ͋͊ͫͭ͊͡ ͊͘ ͍ͪ͊ͦ͘͞Σ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͙ ͙ͭͯͪ͊ͣ͘ ͤ͊ ˩͔ͫͭͨͦͤ͊Σ ˢͤ͊ ˤ͔͊ͫͦ͟͡Σ 

ͨͦͫͦ;͙ ͔͒͊͟ αͭͦ͊ ͔ ͍ͤͦ͊ ͣͦ͗ͤͦͫͭ ͒͊ ͔ͫ ͙͎͔ͨͦ͒ͤ ͍͔ͫͫͭ͊ ͊͟͞ ͎ͪ͊͏͙͔͊ͤͭ ͊͘ ͍͊͗ͤͦͫͭ͊ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡Σ 

͍ͦ ͙ͫͭͦ ͍͔͔ͪͣ ͔͒͊͟ ͍͔͒ͦ͒͊͊ͣ ͙ͤ͊ͨͦͪ ͍ͦ ͋ͦͪ͋͊ͭ͊ ͙͍ͨͪͦͭ ͪ͊ͦͭ͟ ͤ͊ ͣ͊͊ͭ͊͟͞άΦ 
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ˤͦ ͔ͨͪͦͫ͟Σ ͔ͫͦ͟͞ ͙͔͗ͭ͡ ͔ͪͼ͙͙ͪ͊͟͡ ͔ͨͦͣ͏ͯ мр ͙ му ͙͎͙ͦͪ͊ͣ͟͡ ͫͭ͊ͦ͟͡ ͎͙ͦ͒΄ͤͦΦ ˤͦ ͍ͦ͊ ͙͙͔͒͊ͤ͘Σ ͊ͦ͟͟ 

͙ͫͣ͋ͦ͡ ͤ͊ ͍͔ͫͫͤͦͫͭ ͙ ͙ͫͦ͒͊ͪͤͦͫͭ͡ ͫͦ ͪ͊ͦͭ͟ ͤ͊ ͒ͦ͊ͭ͊͟͞Σ ˢ͎͊ͭ͊ ˾͙ͯ͘ ͔͒ ͊͡ ˽ͪ͊͒͊ ͙͙͒͊ͤͪ͊͘͞΄͔ ͔͔ͨͦͫ͋ͤ 

͔͔ͦͤͭͤͪ͟͞ ͫͦ ͣͦͭͦͭͦ ͤ͊ ̅ͦͤ͒͊ͼ͙͊ͭ͊͞ ˿͊ͤ͒ͪ͊ ˮ͋͊ͪ͊Υ α˽ͦͤ͡ ͫͦ ͙͍͗ͦͭάΦ ˸͔ͦ͗ ͒͊ ͔ͫ ͙ͯͨ͟ ͔ͨͪͯ͟ ͍͔͋-

͙ͫͭͪ͊ͤͼ͊ͭ͊ ƳƛƴƛƎƭǵΦŜǎΣ ͊ ͨͪͦͺ͙ͭͦͭ ͔͠ ͙ͦ͒ ͍ͦ ͍ͦ͊͊ ͺͦͤ͒͊ͼ͙͊͞ ͊͘ ͒͊ ͙͔͔ͨͪ͒ͦͤͫ ͊͘ ͔͍͔ͨͪͤͼ͙͊͞ ͙ 

͙͍͔ͫͭͪ͊͗ͯ͊ͥ ͤ͊ ͪ͊ͦͭ͟ ͤ͊ ͒ͦ͊ͭ͊͟͞Φ 

  

 

ˤͦ ͔͙͔ͨͦͫ͒ͤͭ͡ ͍͔͒ ͔͒ͼ͔͙͙ͤΣ ͙͔ͫͫͭͣͦͭ 9ŎƻǾƛŘǊƛƻ ͍͙ͦͦͣͦ͗͘ ͔͔ͫͨͦͤͤ͟ͼ͙͔͊ͤ͞͡ ͪ͊ͫͭ ͤ͊ ͫͭ͊ͨ͊ͭ͊͟ ͤ͊ 

͔ͪͼ͙͙͔ͪ͊ͥ͟͡Σ ͦ͒ омΣо҈ ͍ͦ нллл ͎͙ͦ͒ͤ͊ ͤ͊ тсΣу҈ ͍ͦ нлму ͎͙ͦ͒ͤ͊Σ ͍ͨͦ͊͗ͯ͊͊ͭ͟ ͍͙͔ͤ͊ͤͦͭ͞ ͦͺ͙ͼ͙͙͊ͤ͞͡ 

ͨͦ͒͊ͭͦͼ͙ ͤ͊ ˸͙͙͔͍ͤͫͭͪͫͭͦͭͦ ͊͘ ͔ͦͦ͟͡΄͊͟ ͙ͭͪ͊ͤ͘ͼ͙͊͞ ͙ ͔͎͒ͣͦͪ͊ͺ͙ͫ͟ ͔͙͍͙ͨͪ͒͘͟Φ 

˾͔ͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͤ͊ ͔͙͔ͫͭ͊ͤͭ͟͡ ͔͔͙ͦͤͭͤͪ͟͞ ͔ ͍͔ͦͫͤͦͤ ͔͔͔ͣͤͭ͡ ͍ͦ ͙͔ͨͪ͒ͦͤͫͦͭ ͊͘ ͙͍ͦ͒ͪ͗͡ ͍ͪ͊ͦ͘͞Σ 

͍͙͔ͨͪͦͣͦͪ͊ͥ ͤ͊ ͙ͭͪ͊ͤ͘ͼ͙͊ͭ͊͞ ͦͤ͟ ͪͯ͗ͤ͊͟ ͔͙ͦͤͦͣ͊͟͞ ͙ ͋ͦͪ͋͊ ͙͍ͨͪͦͭ ͙͙͔ͣ͊ͭͫͭ͟͟͡ ͔͙ͨͪͦͣͤΦ 

˨͙͔ͦͨͦͤͭͤͦ͡͡Σ ͔ͪͼ͙͙͔ͪ͊ͥͭͦ͟͡ ͤ͊ ͔͙ͫͭ͊ͤ͟͡ ͔͔͙ͦͤͭͤͪ͟͞ ͔ ͙͍͊ͭͤͦͫͭ͟ ΄ͭͦ ͎ͦ ͍ͨͦ͒͒ͪ͗ͯ͊ 


