
 

 

 

 

 

 

₈ ה ₉ 

ⱪꜝ☻♅♇◒↔╖─ ≤ ─ ⌐ ∆╢  

           

 

 

 

 

 

 

 

  

ⱦ☺Ⱡ☻  

  



│∂╘⌐ 

 

₈ ─ꜞ◘▬◒ꜟ ₉⌐ ∫√ ⅜ 2017 ⌐ⱪꜝ☻♅♇◒↔╖─ ╩ ∂√↓≤

⅜ ≤⌂∫≡⁸ⱪꜝ☻♅♇◒↔╖ ⅜ ↕╣√⁹ ╛Ɑ♇♩Ⱳ♩ꜟ⌂≥─ⱪꜝ☻♅

♇◒↔╖│ ╛ ⌐ ≢⅝╢⁹ ⁸ │ ה ⇔≡⅛╠ ╢═⅝≢№

∫√⅜⁸ ─ ≢│ ה ∆╢≤◖☻♩⅜ ╦⌂™⁹∕─√╘⁸ ╣√╕╕─ⱪꜝ

☻♅♇◒↔╖⅜ ⌐ ↕╣⁸ ⌐≈⌂⅜∫≡⇔╕∫√⁹ 

≢ ↕╣╢ⱪꜝ☻♅♇◒ ╙ ⌐№╡⁸ⱪꜝ☻♅♇◒↔╖─ ≤™

℮ ⌐ ∫≡ √≤ ⅎ╠╣╢⁹ⱪꜝ☻♅♇◒↔╖╩ ⅜ ⌐⇔√√╘⁸ ▪

☺▪─♃▬⁸ⱴ꜠כ◦▪╛▬fi♪Ⱡ◦▪⌐ ╩ ╡ ⅎ√⁹⇔⅛⇔⁸∕╣╠─ ₁╙ⱪꜝ☻

♅♇◒↔╖─ ╩ ∆╢↓≤≤⌂∫√⁹ 

╕√⁸ ⱪꜝ☻♅♇◒↔╖⌐ ⇔≡╙⁸ ⅛╠ ∆╢╙─⅜ ™≤ ↕╣≡™╢⁹

⅜כ꜡♩☻⌐ ↕∫√►Ⱶ●ⱷ─ ⅜ ↕╣≡ ⱪꜝ☻♅♇◒↔╖⌐ ⅜ ╕∫√⁹√

∞⁸↓─ │ 2015 ⌐ ↕╣≡⅔╡⁸ ≢│ ─ⱪꜝ☻♅♇◒↔╖─ ≢

ⱪꜝ☻♅♇◒ ⅜ ⅝ↄ⌂╡⁸ ⌐⌂∫≡™╢⁹ 

↓─ ╩ ⅔℮≤ ⅎ√ ⅜כ꜡♩☻⁸│ ⱪꜝ☻♅♇◒─ ≤⌂∫≡™√⁹⇔⅛

⇔⁸ⱳ▬ ≡⌂≥⌐╟∫≡ ⌐ ∆╢ⱪꜝ☻♅♇◒↔╖│ ≢ 800 ♩fi№╡⁸∕

כ꜡♩☻∟℮─ ─╙─│ 0.1 ⌐ ☻☻fiⱦ♬◄fi◖╛♩♇◔כⱤⱴכ☻⁸√╕⁹™⌂⅞

─≤⌂כ▪♩ ≢ ⇔≡™╢꜠☺ ╩⁸ ≢ ⇔╟℮≤™℮ ⅜ ≡™╢⁹꜠☺

│ ≢ ⌐ ╢ⱪꜝ☻♅♇◒↔╖─ ≤ ↕╣≡™╢⁹ 

─ ↔╖≢╙ 2016 ⌐ ⅜ 10 ≢ ╩ ═√╠ⱪꜝ☻♅♇◒↔╖─℮∟

꜠☺ ╩ ╗ⱳꜞ │ 0.3 ─≤⌂◒כ◊ⱨ╛כ꜡♩☻⁸ ╙╦∏⅛ 0.5 ≢№∫√⁹ 

≢ⱪꜝ☻♅♇◒ ⅜ ╖⁸ │ ─ ™⇔≡™╢╟℮⌐ ↑╠╣√⁹↓─

─ │⁸⅛≈≡ ╦╣√ⱴ▬ ─ ⌐ ─ ⌐⌂╢↓≤╩ ↑╢↓≤∞∫√⁹ⱴ

▬ │ ─ ≢ ╡ ─ ─ ╩ ⌐ ╦╣√ ≢№∫√⅜⁸ ─

⌐⌂∫≡⇔╕∫√⁹ ╡ │ ⌐ ─ ╩ ∫≡ ↕╣≡⅔╡⁸ ─ ⅜

╡⁸ ⌐ ™ ╩ ⅎ⁸ ╡ ⌐ ⌂ ╩ ⅎ≡⇔╕∫√⁹ ⌐ ∫√

ⱪꜝ♇♅♇◒↔╖─ꜞ◘▬◒ꜟ╩ ∆╢↓≤⅜↓─ ─⅝∫⅛↑≢№∫√⁹ 

╩ ╘≡™ↄ ≢ ─⌂↕╩ ∆╢↓≤⌐⌂∫√⁹꜠☺ │ ⅜

╕╡⁸ │ │כ꜡♩☻⁹╢™≡╣↕ ╛כ꜡♩☻ ⌐כ꜡♩☻ ⌐⌂╡≈≈

№╢⁹♪▬♠≢ ↕╣√ ─ ⅜ ⇔≡ ≡⁸ⱴ▬ │™≈

─ ⌐⅛ ⅎ≡™∫√⁹↓─ │ⱴ▬ ─ ─ ⌐⌂╠⌂™╟℮⌐ ╩

⌐ ∫√⁹  



 

    
 

 

 

1  ⱪꜝ☻♅♇◒≤ⱪꜝ☻♅♇◒ ⌐≈™≡  1 

 

 ⱪꜝ☻♅♇◒─ ≤ꜞ◘▬◒ꜟ  10 

 

 ─ⱪꜝ☻♅♇◒ ⌐≈™≡ ΜΜΜΜΜΜ Μ  24 

 

 ─ⱪꜝ☻♅♇◒ ─ ⌐≈™≡  37 

 

 PETⱲ♩ꜟ─  48 

 

 ⱪꜝ☻♅♇◒↔╖ ─ ╡ ╖ ΜΜ 71 

 

⅔╦╡⌐ ΜΜΜΜΜΜΜΜΜΜΜΜΜ 87 

  



 

ₒ ₓ 

 ⱦ☺Ⱡ☻  

 

     

  ( ⁸ ◌►fi☿ꜝ⁸כ ⁸ ) 

 

     

 

 

     

 

 

     

( ⁸ ⁸ ◖fi◘ꜟ♥▫fi◓ⱴ☻♃כ) 

 

     

( ) 

 

     

 



1 

 

1  ⱪꜝ☻♅♇◒≤ⱪꜝ☻♅♇◒ ⌐≈™≡ 

 

ⱪꜝ☻♅♇◒│⁸ ≢ ⇔╛∆ↄ ⌂ ≢№╢⁹ ─ ╛♦◙▬fi ⌐∆←╣

≡™╢↓≤⅛╠ ⌐ ⅝ↄ ⇔≡⅝√⁹∕─ ─ ™↓≤⅛╠ꜞ◘▬◒ꜟ ╛

⌐ ⅜⅛⅛╢⅜⁸ ℮ ─ ╛ ⁸⌂≥─ ⌐╟∫≡ ⅜ ↕╣ ⇔≡

⅝√⁹ ┘⌂™⁸ ╠⌂™⅜ ╡ ∞∫√⅜ ≢│ ≤⌂∫≡⅝√⁹ ⌐ ⇔√

ⱪꜝ☻♅♇◒◗Ⱶ ◗Ⱶ ⅜ ₁ ⇔⁸ ≢─ ⅜ ⇔≡™╢⁹ⱪꜝ☻

♅♇◒◗Ⱶ│ ─ ≢№╡⁸ ₁─ ╛ ─ ≢╙№╢⁹ ⌐

⅝↕⅜ ─ⱴ▬◒꜡ⱪꜝ☻♅♇◒│ ╩ ∂≡ ─ ⌐ ╡ ╕╣≡⅔╡

┼─ ⅜ ↕╣≡™╢⁹ 

 

.ⱪꜝ☻♅♇◒⌐≈™≡ 

(1) ─ ─ⱪꜝ☻♅♇◒ 

─ ╡╩ ∆≤↕╕↨╕⌂ ⌐ ╡ ╕╣≡™╢⁹↓╣╠∕╣∙╣─ ─ ⁸

♦◙▬fi ⁸ ⁸ ⌂≥─ⱴכ♬♩♇◔כ☼⌐╟╡ ⇔™ ─ ─♪כ꜠◓╛

≢ ⅎ∏ ⇔≡™╢⁹ 

⌐│⁸ ⌂≥⅛╠ ∆╢ ⁸☻כ꜡ꜟ☿⁸ ⌂≥╩ ⌐ ה

⇔√ ⅜№╢⅜⁸ ≢│ ⌐⁸ ─℮∟ ─╙─╩₈ⱪꜝ☻♅♇◒₉

≤ ╪≢™╢⁹ 

(2)  

ⱪꜝ☻♅♇◒≤ ⅜ ∂ ─ ≤⇔≡ ╦╣≡™╢⁹ ⌐╟╣┌ ≢

↕╣√ ─↓≤≢№╡ │∕─ ≢№╢≤ ↕╣≡™╢⁹ 

⌐ↄ╠═╢≤∕─ │ ™⅜ ≢│№╠╝╢ ≢ ╦╣≡⅔╡ ₁─

╩ ╗ ≢ ⅛∆↓≤─≢⅝⌂™ ≤⌂∫≡™╢⁹ 

ⱪꜝ☻♅♇◒─ │☿ꜟ꜡▬♪⁸ ⅎ ™≤™℮↓≤⅜ ™⇔ ≢│Ⱨfiⱳfi ⇔⅛

╦╣⌂ↄ⌂∫√ ≢│Ⱨfiⱳfi ⌐☿ꜟ꜡▬♪│ ↕╣≡™⌂™ ⁹ ≢│⁸ ⅎ≤

⇔≡♫ⱨ◘⅛╠ ╠╣╢⁹∕─♫ⱨ◘│ ⅛╠ ╠╣╢⁹ 

ⱪꜝ☻♅♇◒│ ─ ─ ⁸ ╙ ⅛≢ ╙№╡⁸ ⌐ ╖ ╡╙

╠⅛≢∆⁹ ⌐ ↄ ↄ≡ ╣⌂™⁸ ה ╩ ⇔⌐ↄↄ⁸ ┘⌂™⁸ ╠⌂™⁸ ⌐

╣╢⌂≥─ ≢ ╩ ⅛⌐⇔≡ↄ╣√⁹ ⌐ ⇔√ ⁸ ⅜ ↄ ≡∕

─ ╛ ◗Ⱶ⅜ ⌐⌂∫≡™╢⁹ 
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(3)  

ⱪꜝ☻♅♇◒│ ─ ≢ ⌂ №╢⁹™╤™╤⌂ ⅜№╢⁹ ⌂

≥⌐╟∫≡ ∆╢≤ ┘ ⇔≡╙ ⌐⌂╠⌂™₈ ⱪꜝ☻♅♇◒₉≤⁸

≤ ⌐╟∫≡ ≤ ≤⅜ ⌐ ∆╢₈ ⱪꜝ☻♅♇◒₉─

⅜№╢⁹ ─⌂⅛≢│⁸◄♅꜠fi╩ ⇔≡≈ↄ╢ⱳꜞ◄♅꜠fi ─

⅜ ™⁹ ™≡ ⁸ⱳꜞⱪ꜡Ⱨ꜠fi ⁸ ⱦ♬ꜟ ≤

⌂∫≡™╢⁹ ⱪꜝ☻♅♇◒⅜ꜞ◘▬◒ꜟ ≢⁸ ⱪꜝ☻♅♇◒│ꜞ◘▬◒ꜟ

↕╣≡™⌂™⁹ 

⌐│ ⌐ ∆╟℮⌐ ↄ─╙─⅜№╢⁹ ⌐ ↕╣≡™╢₈◄fi☺♬▪ꜞfi◓ⱪꜝ☻

♅♇◒₉⅜ ↕╣≡™╢⁹◄fi☺♬▪ⱪꜝ☻♅♇◒⌐│♫▬꜡fi ≤╙ ↕╣≡™╢ⱳꜞ▪

Ⱶ♪ ⁸ⱳꜞ◌כⱲⱠכ♩ ⁸ⱳꜞ▪☿♃כꜟ ⅜ ™╠╣≡™╢⁹ 

1-2 ⱪꜝ☻♅♇◒  

 

↓─ⱪꜝ☻♅♇◒│⁸ ⌐⁸ ⅜ ⁸ ∫ ╡ ⅜ ⁸

→ ☿fi♅ ─ ⱪꜝ☻♅♇◒─ ≢№╢⁹╕√◄fi☺♬▪

ⱪꜝ☻♅♇◒─℮∟⁸ ⅜↕╠⌐ ≤ ↄ⁸ ⅜ ⌂╙─╩ כⱤכ☻

◄fi☺♬▪ⱪꜝ☻♅♇◒ ≤ ╪≢™╢⁹ 
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(4)  

ⱪꜝ☻♅♇◒ ╩ ה ∆╢ │⁸ ⅜ ─ ⱷכ◌כ≤ ⅜ ─

ⱷכ◌כ⌐ ↕╣╢⁹ │ ⇔√ ╩↕╕↨╕⌂ ⌐╟╡ ⌂ ⌐

⇔√ ⌐ ⇔≡⁸ ⁸ ⁸ ⁸╘∫⅝⁸ ╩ ℮╙─≢№╡ ⅜№╢⁹ 

ⱷכ◌כ─ ⌐│⁸ ⁸ ⁸ ⁸Ⱪ꜡כ ⁸≤↕╕↨╕⌂

⅜№╡⁸ ⱷכ◌כ│ ⱷכ◌כ╩ ⇔≡─ ─ ⅛ ⅜ ™

╟℮≢№╢⁹ ─⌂™≤↓╤│ ─ ↑ ⅛ ⅜ ™╟℮≢№╢⁹ 

 

(5) ⱪꜝ☻♅♇◒ 

─ⱪꜝ☻♅♇◒│⁸ ↄ⁸ ↄ≡ ∟∆╢⌂≥ ╛ ⌐∆←╣⁸ ⌐∆┌╠⇔

™ ╩ ╖∞⇔≡⅝√⁹ 

∕─ⱪꜝ☻♅♇◒│ ⅜ √⌂ ╩ ∂ ╩ ∆╢╟℮⌐⌂∫≡⅝√⁹

╖ ⌐│ ≤⇔≡ │ ╘ ≡ ⅛╠ ⌐ ╢╟℮⌐⌂╡⁸♄▬○◐◦fi

─ ⁸ ⁸ ╛ ⌐ ↕╣√ⱪꜝ☻♅♇◒◗Ⱶ⅜ ⌐ ℮╟℮⌐⌂∫≡⅝√⁹

╛ ─ ⅛╠ ↕╣╢╟℮⌂ ⅜ ↕╣≡™╢⁹ ─ⱪꜝ☻♅♇◒│

─ ╙ ⅎ≡™⌂⅛∫√─≢№╢⁹ 

ⱪꜝ☻♅♇◒│ ─ ╙ ⅎ≡≈ↄ╠╣√ⱳꜞⱴכꜞ◓⁹╢№≢כfiⱪ

ꜝ≤╙ ╦╣≡™╢⁹↓╣│ ⌐ ∆╢ ⌐╟∫≡ ⇔⁸ ⌐│ ╛

⁸ⱷ♃fi●☻⌐ ╦╢ⱪꜝ☻♅♇◒≢№╢⁹ 

1-2 ⱪꜝ☻♅♇◒─ꜞ◘▬◒  ꜟ
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2.ⱪꜝ☻♅♇◒ ⌐≈™≡ 

─ⱪꜝ☻♅♇◒ │☿ꜟ꜡▬♪─ ⅛╠ ╕∫√⁹☿ꜟ꜡▬♪─ ⌐ ─

≢№╢ ⇔╞℮─℮ ⅜ ≢√ↄ↕╪ ≢⅝√⅛╠≢№╢⁹ ─ⱪꜝ☻♅♇◒ │

╙ ↕ↄ⁸ ─ ≢№∫√⁹ 

⇔√─│ ≢№∫≡⁸ ⁸ ⁸ ⁸ ─ ⁸ ⌐ ╢╕≢

╩ ↑≡⌂™╙─│⌂™⁹ 

 ⱪꜝ☻♅♇◒ ─ │⅔⅔╕⅛⌐│ ─≤⅔╡≢№╢⁹ 

 ᵑ ─  

 ᵒ ─  

  ─ ⁸ ─ ⁸  

 ᵓ ─ ⁸ ⁸  

 ᵔ  

 ᵕ ⇔  

 ᵖ ♩ꜝⱩꜟ ⁸ ─ ─ ≢ ⅜ ↕╣╢⁹ 

 

(1) ─  

1-3 ─ⱳ▬fi♩ 
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ⱷ⁸│≢כ◌כ ╛ ⌐☼כ♬ ╩♩♇◕כ♃≡™≠ ╘⁸ ╩ ⇔⁸

⁸ ─ ╩ ≡⁸ ╩ ∆╢⁹ ⱷכ◌כ≢│↓─ ╩╙≤⌐

⌐≤╡⅛⅛╢⁹ ⅛╠ ╕≢─ ╣╩ ⌐ ∆⁹ ─ⱳ▬fi♩╩

∆╢≤ ─≤⅔╡≢№╢⁹ 

⁸ ⁸ ⁸ ⁸⌂≥─ ╩ ⌐ ⇔⁸ ⅔╟┘ ⌐ ⇔⌂

↑╣┌⌂╠⌂™⁹ ─ ⁸ ⅛╠™⅛⌂╢ ⌐∆╢⅛⁸ │≥℮∆╢⅛≢

─ ╕╡╛ ⅜ ↕╣╢⁹ 

ⱪꜝ☻♅♇◒ │◖☻♩♄►fi╛ ⁸ ≢ ⁸♦◙▬fi─ ⁸

⅛╠ ↕╣╢⁹ 

 

(2) ─  

ⱪꜝ☻♅♇◒─ ⌐│⁸ⱪꜝ☻♅♇◒⌐⌂╢ ─ ⌐╟∫≡ ⅜ ∫≡™╢⁹

─ ⅛╠ ─ ⅛╠ ∫≡ↄ╢⁹ Ɑ꜠♇♩╕√ ⁸ ⌂≥╩ ≤

⇔≡↕╕↨╕⌂ ⅜ ™╠╣≡™╢⁹ 

ᵑ  

─ ─ ≢№╢⁹ │ ⅛⇔≡ ⇔ ╪≢∕─ ╛⇔≡≈ↄ╢≤

™℮ ≢№╢⁹≈╕╡⁸ ◦ꜞfi♄─ ≢ ╩ ≢כꜙꜞ◒☻⁸⇔ ╠╣≡⁸ ─

─ ™ ≤⌂╡ ⌐ ↕╣≡ ─ ⌐ ╣ ╪≢∕─ ╛⇔≡ ╘╢≤

™℮ ™─╕╕⌐ ≢⅝╢⁹ ⌐ ─ ≢ ⌐⌂╢─╙№╢⁹ ─ⱣfiⱤ⌂≥

│ ≢≢⅝№⅜╢╙─╙№╢⅜⁸ ♩fi≤™℮ ⅝⌂ ≢ ╘ ↑╠╣≡™╢⁹

⅛╠ ↕∑╢≤⅝⁸ ─ │ ≢№╢⁹ 

ᵒ  

╩ ≠ↄ╡⇔√™ ⌐⇔≡№╢♄▬ ⅛╠♩◖꜡♥fi─╟℮⌐ ⇔ ⇔

∆╢ ≢№╢⁹ ─ ⌐│♄▬☻≤ ┌╣╢ ⅜№∫≡ ⌐ꜞfi◓ ─

⅜№╢⁹↓↓⅛╠ ↑√ ╩ ⇔⁸∕─ ⌐│ ⅝ ╡ ⁸≡∫№⅜כꜝכ꜡℮™≥

⅛╠ ≡⅝√ ╩ ≢ ∫≡ ∆╢⁹ │Ɑ꜠♇♩≢⌂ↄ ⅜ ™⁹ ∂

╡ ─ ⁸Ɽ▬ⱪ⁸◦כ♩⅔╟┘ ⱨ▫ꜟⱶ╩≈ↄ╢─⌐ ↕╣╢⁹ 

ᵓⱩ꜡כ  

≤╙™™⁸ ╩ ─♄▬⅛╠ ⇔ ⇔⇔≡Ɽꜞ♁fi≤ ┌╣╢ ─

╩≈ↄ╡⁸↓╣╩ ⇔√™ ≢ ╖⁸ ╩ ⅝ ╪≢◐ꜗⱦ♥▫ ⌐ ╦⇔

≡ ∆╢⁹Ɑ♇♩Ⱳ♩ꜟ⌂≥ ⅜ ⌐⌂∫≡™╢ ╩≈ↄ╢ ≢№╢⁹ 

ᵔ  

╩♩כ◦√⇔ ─ ⌐ ≢♩כ◦─↓⁸⅝ ™∞◐ꜗⱦ♥▫ ─ ╩ ⌐∆
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╢⁸ ⅜♩כ◦√╣↕ ≢ ╡ ╕╣≡◐ꜗⱦ♥▫ ⌐ ™ ↕╣╢⁹≈╕╡

⌐╟╢ ╡ ≤ ⅎ╢⁹ 

ᵕ  

∞↑≢⌂ↄ ─♩כ◦╢™≡⇔ ⅛╠ ≢◐ꜗⱦ♥▫ ╩ ⇔ ↑╢╟℮⌐

∆╢⁹ 

ᵖ ⱪ꜠☻  

╩ ≢ ⇔≡ ⱪ꜠☻╕√│ ⱪ꜠☻≢ ∆╢⁹ 

 t▬fiⱨ꜠כ◦ꜛfi  

─כꜙꜞ◒☻─ ≤ ⌐╟╡⁸ │ ⅛↕╣⁸₈♄▬₉≤ ┌╣╢ Ⱪכꜙ♅╠⅛

⌐⌂∫≡ ─Ⱪכꜙ♅─⧵⁹∆╕⅝≡ ⌐ ╩ ⅝ ╖⁸ ─╟℮⌐ ╠╕∑╢ ≢

ↄ ⅝ ┌↕╣⁸ⱨ▫ꜟⱶ⌐⌂╡╕∆⁹⌂⅔⁸↓─ ⌐ ╠╕∑╢ ⅜ ─ ⌐ ⇔╕∆⁹

─ ╕≢ Ⱪכꜙ♅√╣↕╕╠ ─ⱨ▫ꜟⱶ│⁸ √™ ⌐╟∫≡ ↕╣⁸ √ↄ≈

┬↕╣√ ≢ ⅝ ╠╣╕∆⁹ 

 

ⱪꜝ☻♅♇◒  

♄▬⅛╠ ─ ╩ ⌐ ∆↓

≤⌐╟∫≡ ─ⱨ▫ꜟⱶ╩ ⌐

∆╢↓≤⅜≢⅝╢⁹ 

≢≤⌂כⱤכ☻ ℮ⱳꜞ │ ╩ ∆╢↓≤⌐╟∫≡ ↕╣╢⁹ 

ᵗ ⌐☻ꜝ♇◦ꜙ ⁸☻♃fiⱧfi◓⸗כꜟ♪ ⁸ ⁸►꜠♃fi ⁸ ꜞⱶ

⌂≥⅜№╢⁹ 

(3)  

─ ⁸ ─ ⌂≥─ ╙ ↕╣≡™╢⁹ ⌐│ ⁸ⱷ♇◐

ⱷ♇◐⁸ ⁸☻Ɽ♇♃כꜞfi◓⁸ⱱ♇♩☻♃fiⱪ⁸ ⌂≥ 
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(4)  

ⱪꜝ☻♅♇◒ ⌐│ ─ ╛ ╛ ≤ ╖ ╦∑≡≈ↄ╢↓≤⅜ ™⁹

∕─√╘⌐ ≤│ ™⁸Ⱡ☺ ╘─╟℮⌂ │ ⌂ↄ⁸ ⁸ ⌂≥ ╛

─ ⅜ ™⁹ ⌐│ ⁸ⱷ♇◐⁸ ─ ●☻Ᵽꜞ▪ ─ ⅜№╢⁹ 

(5)  

≢ ╛ ≤ ∂╟℮⌐ ⅜ ∆╢⁹ ≢│ ╛

╩ ← ⇔≡Ɑ꜠♇♩⁸ ⌂≥─ ≤⇔≡ ↕╣≡™╢╙─⅜ ≢№╢⁹Ⱪ

כ꜡ ─╟℮⌐ ╕╡ ⌐ ™ ─╙─╕≢ ⌐╦√∫≡™╢⁹ 

1-3⌐ ⌐⅔↑╢ ─ ⅛╠ ⁸ ≢─ ╣╩ ∆⁹ 

1-4│ ─ ─ ╣≤ ⱨ꜡כ╩ ™√╙─≢№╢⁹ 

 

1-4 ⌐⅔↑╢ ─ ≤  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

◄Ⱡꜟ◑כ 

 

 

 

ה  

 

 

  

 

 

      

 

    

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 

 

 

   

(

ꜞ
♦

☻

 

ה ┼─  

ꜞ◘▬◒  ꜟ

 ☻כꜚꜞ

        ─

 

ꜞ◘▬◒

ꜟ  

 

 

 

 

2   
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1- 5 ─ ╣   

ⱪꜝ☻♅♇◒                        

 

               

 

⌐⅔↑╢ ≤⌂╠⌂™ ─ ╣─  

 

ה  

♩◖♩fi╛↕⇔™ ⱪꜝ☻♅♇◒ ─      

ⱪꜝ☻♅♇◒ ≤◖☻♩♄►fi    

─fi►♄♩☻◖ה             

 

  

☻ⱪꜟ⁸כꜝfi♫  
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2  ⱪꜝ☻♅♇◒─ ≤ꜞ◘▬◒  ꜟ

  ↓─ ≢│⁸ ↔╖─7 8 ╩ ╘╢≤ ╦╣╢ ⱪꜝ☻♅♇◒─ ≤⁸ ⱪꜝ☻♅♇

◒─ ≤ꜞ◘▬◒ꜟ⁸ ꜞ◘▬◒ꜟ ⌐≈™≡ ∆╢⁹ 

1 ⱪꜝ☻♅♇◒─ ─  

1 ⱪꜝ☻♅♇◒─  

⁸ ⱪꜝ☻♅♇◒≤ ↄ╟╩☻כꜙ♬─ ⌐∆╢⁹⅝∫⅛↑│ 2016 1 ─☻

☻Ⱳ♄ה☻▬ ⱨ◊כꜝⱶ ≢ ↕╣√⁸ ◄꜠fiהⱴ♇◌כ◘כ ─

≢№╢⁹ ⅜ ↑┌2050 ╕≢⌐ ⌐ ∆╢ⱪꜝ☻♅♇◒─ ⅜⁸ ⌐ ╗ ≡─

─ 10 ╩ ╢≤─ ⅜ ↕╣√⁹ 

 

 

⁸ ─ⱪꜝ☻♅♇◒ │ 4 ⁸ ◗ⱶ ╗ ≢⁸ⱪꜝ☻♅♇◒

⅜ ⌐ ⇔ ╘√1950 ⁸83 ♩fi ─ⱪꜝ☻♅♇◒⅜ ↕╣⁸∕─ 63

♩fi⅜↔╖≤⇔≡ ↕╣√≤ ↕╣≡™╢⁹ ≢│ 20 ≢ⱪꜝ☻♅♇◒─

⅜ ─ ⌐ ⅎ⁸2050 ⌐│ ⱪꜝ☻♅♇◒↔╖⅜ ─ ─ ⌐ ∆╢≤

⇔√⁹ 

∕─ ⁸ ⱪꜝ☻♅♇◒─ ⁸ ⁸ ─ ┼─ ≤⁸ ⱪꜝ☻♅♇

◒ ─ ╩ ⇔√ 2-2 5 ⁹ ╩│∂╘≤⇔√ ▪☺▪ ─ ╛ ─

⅜ ⌂∫≡⅔╡⁸ │ ─ ™ ⌂≥─ ╛▬fi♪ה ▪☺▪∕╣⌐▪ⱨꜞ◌

⌂≥─ ⅜ ⌐№╢⁹ 

ⱪꜝ☻♅♇◒↔╖│ ╛ ─ ⱪꜝ☻♅♇◒⅜ ⌂≥⌐ ≡╠╣⁸ ⌐ ∆╢

↓≤≢ ∆╢≤ ⅎ╠╣≡⅔╡⁸╛│╡ ⅜ ╣ ⌐ ⅜ ™ ⅜ ⌐№╢⁹╕√⁸

ⱪꜝ☻♅♇◒ ─ ⅛╠⁸ ─ ₁≢│ ─ ⅜70 80 ≤

⌐ ™─⅜ ≢№╢⁹ ╛▪ⱷꜞ◌≢│ │╒╓0 ≢ ⌂ ⅜⌂↕╣≡™╢⁹ 

↓─╟℮⌐ ≡ↄ╢≤⁸ ⱪꜝ☻♅♇◒↔╖─ ⅝⌂ │⁸ᵑ ⅜ ╣ ⌐

⅜ ™₈ ₉⁸ᵒ ⅜ ⌐№╢ ╛ ⌂≥─₈

₉⁸ɔ ⱪꜝ☻♅♇◒ ─ ╩∆╢₈ ה ₉─Ⱶ☻⅜ ⌂╡ ⌐ ⇔

2-  ─ⱪꜝ☻♅♇◒≤  

 2014  2050  

ⱪꜝ☻♅♇◒─  311  1,124  

─ⱪꜝ☻♅♇◒  

≤ ─  

1 5 1 1 
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√≤ ⅎ╠╣╢⁹20 ⌐▪ⱷꜞ◌30 ⌐ ⅜ ↕╣≡™╢⁹ 

─◒♇♅☻ꜝⱪ 4ה3ה2-2 ┼─  

       /            /            /  

1   221  1   132 353  1   31 48 

2   199  2   48 129  2   11 17 

3   153  3   28 75  3   6.4 11 

4   130  4   28 73  4   3 3 6.7 

5   58  5   24 64  5   3.3 6.5 

6   28  20   4 11     

7   7  30   2      

2019.7.26₈ ⱪꜝ◗Ⱶ ⅎ⌠ ₉╩  

 

2-5 ⱪꜝ☻♅♇◒ ─ ᵖ ᵒ×365 ×ᵑ×ᵓ×ᵕ  

₈ ⌐ ╢ ─↔╖ ₉╩  

─ │ ≢ ⇔√─≢│⌂ↄ⁸ ╛ ⌐ ╕╣╢ⱪꜝ☻♅▫♇◒─

⌂≥─ ╩♃כ♦⌂ ╘≡ ⇔√╙─≢№╢⁹ ⱪꜝ☻♅♇◒↔╖─ ⌐ ⇔ 1 ╒

≥⇔⅛ ≢ ≢⅝⌂™≤ ⅎ╠╣≡™╢↓≤⅛╠⁸ ─ │ ⅝™⁹ 

2-6 ↔╖⅜ ⌐ ↕╣╢╕≢⌐ ∆╢  

꜠☺  20  

ꜟכ꜡♅☻ ◌♇ⱪ 50  

▪ꜟⱵ  200  

Ɑ♇♩Ⱳ♩  ꜟ 400  

⅔╗≈ 400  

╡  600  

 

↕≡⁸ ─70  80 ⅜ⱪꜝ☻♅♇◒≤↕╣╢⅜⁸ ⱪꜝ☻♅♇◒─ ⌐

│≥╣╒≥─ ⅜⅛⅛╢─∞╤℮⅛⁹ 2 6 ≢│▪ꜟⱵ │∆═≡ⱪꜝ☻♅♇◒⅜

  

 

[ ] 

 

 

 

[ / ] 

 

 

[ ] 

 

 

[ ] 

1 

 

[ ] 

 

2 

1+ 2

 

[ ] 

 

 

[ /  

 

 

[ ] 

 

 

 

 

[ / ] 

 

1  263 1.1 11 74 2 76 882 

15 40 

132 353 

2 ▬fi♩Ⱡ◦▪ 187 0.52 11 81 2 83 322 48 129 

3 ⱨ▫ꜞⱧfi 83 0.5 15 81 2 83 188 28 75 

4 ⱬ♩♫ⱶ 56 0.79 13 86 2 88 183 28 75 

5 ☻ꜞꜝfi◌ 15 5.1 7 82 2 84 159 24 64 

6 ♃▬ 26 1.2 12 73 2 75 103 15 41 

20 ▪ⱷꜞ◌ 113 2.58 13 0 2 2 28 4 11 

30  115 1.71 10 0 2 2 14 2 6 
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─ ⱪꜝ☻♅♇◒↔╖≢№╢⁹Ɑ♇♩Ⱳ♩ꜟ─ │400 ≤▪ꜟⱵ ─2 ─

⅜⅛⅛╢⁹ⱪꜝ☻♅♇◒↔╖│ ⌐│ ↕╣∏⁸ ⌂⅝ ↔╖≤⇔≡

╙ ╡ ↑╢─≢№╢⁹ 

2 ⱪꜝ☻♅♇◒ 

 ᵑⱪꜝ☻♅♇◒─ ≤  

JIS ⌐│ 130 ↄ─ⱪꜝ☻♅♇◒⅜ ↕╣≡⅔╡⁸ │

1,067 2018 ≢№╢⁹ⱪꜝ☻♅♇◒│ ⌐╟╡↕╕↨╕─ ⅜№╡⁸∕╣╩ ⅛

⇔≡ ≢ ╦╣≡™╢⁹ 

 

2-7  

 

2-8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱪꜝ☻♅♇◒ ₈ⱪꜝ☻♅♇◒ꜞ◘▬◒ꜟ─ 2018₉ 

─ ™ⱪꜝ☻♅♇◒│⁸ⱳꜞ◄♅꜠fi⁸ⱳꜞⱪ꜡Ⱨ꜠fi⅜ ↄ⁸↓─2 ∞↑≢

╒╓ ╩ ╘╢⁹ 2-7  

≢│ⱨ▫ꜟⱶ⁸♩כ◦ה ⁸ ⁸Ɽ▬ⱪה ⁸ ה ⌂≥≢⁸

ⱨ▫ꜟⱶ⁸♩כ◦ה ∞↑≢ ─5 ╩ ╘╢⁹ 9ה2-8  
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2-9 ⌂ⱪꜝ☻♅♇◒─ ≤∕─  

JIS   ⌂  

 ⱳꜞ◄♅꜠fi 
 ⁸ ⁸ ⁸ ─ 

 ⁸ ⁸ ה ⁸ ⁸ 

PP ⱳꜞⱪ꜡Ⱨ꜠fi ⁸ ⁸ ⁸ ⁸↔╖  

PVC ⱦ♬כꜟ  ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ 

PS ⱳꜞ☻♅꜠fi CD ⁸ ⁸ ⁸ ⁸ ⁸  

ABS ABS  OA ⁸ ⁸ ⁸ ⁸ ⁸  

PET ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ PET  ⁸ ה ה ─ ⁸ ⁸ ⱨ▫ꜟⱶ 

PMMA ⱷ♃◒ꜞꜟ  ⁸ ⁸ ⁸  

PVAL ⱳꜞⱦ♬ꜟ▪ꜟ◖כ  ꜟ ⁸ⱨ▫ꜟⱶ⁸ ⁸ ⁸ ●ꜝ☻( )  

PC ⱳꜞ◌כⱲⱠכ♩ DVDהCD ⁸ ⁸  

PA ⱳꜞ▪Ⱶ♪(♫▬꜡fi ) ⁸ ⱨ▫ꜟⱶ⁸ ה  

POM ⱳꜞ▪☿♃כ  ꜟ ⁸ ⁸ 

PBT ⱳꜞⱩ♅꜠fi♥꜠ⱨ♃꜠⁸ ♩כ  

PEFE ⱨ♇  ⁸ ⁸ ⁸ ⁸ 

PF ⱨ▼ⱡכꜟ  ⁸ ⁸ 

MF ⱷꜝⱵfi  ⁸ ⁸  

EP ◄ⱳ◐◦  ⁸ ⁸  

ⱪꜝ☻♅♇◒ ₈ⱪꜝ☻♅♇◒ꜞ◘▬◒ꜟ─ 2018₉ 

 

3 ╦⅜ ─ⱪꜝ☻♅♇◒הⱴ♥ꜞ▪ꜟⱨ꜡כ  

ↄ─ ⌐ ↕╣╢ⱪꜝ☻♅♇◒≢№╢⅜⁸ⱴ♥ꜞ▪ꜟⱨ꜡כ│≥─╟℮⌂ ╣⌐⌂∫

≡™╢─∞╤℮⅛⁹ 2 10 │ כ꜡ⱴ♥ꜞ▪ꜟⱨ√⇔≥♩כ♃☻╩ ≢ ה

ה ⅛╠ ⁸∕⇔≡ ⅛╠ ה ≢ ⇔√⁹ 

2018 │ ⌐ ⇔≡ꜞ◘▬◒ꜟ↕╣╢ │ 20 ⁸ ≢ ↕╣╢ │

7 ≤⌂╡ │ᵑ ᵗ─ ╡≢№╢⁹ 

ᵑ 1,067  ≢1 ⌐ ↕╣╢ⱪꜝ☻♅♇◒  

ᵒ 1,029 ה  ─ ╛ ה ꜡☻≢  

ᵓ ⱪꜝ 891 ≤ ≤ ꜡☻ ─ 

ᵔ 429  ⱪꜝ ─ ⁸ ⌐ ≢ ↕╣√  

ᵕ 462  ⱪꜝ ─ ⁸ ─↔╖ 

ᵖ 208      ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ≤⇔≡─ ≢ ─ 20  

ᵗ 76   ⅛╠ ⌂≥╩ ™√ ≢ ─ 7  
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2-10 2018ⱪꜝ☻♅♇◒─ⱴ♥ꜞ▪ꜟⱨ꜡כ │♩כ♃☻  

 

 ⱪꜝ☻♅♇◒   

⌐ 2-11 │⁸ 2-10 ─ⱴ♥ꜞ▪ꜟⱨ꜡כ ─ ≢ ⱪꜝ☻♅♇◒

891 ⌐♩כ♃☻╩ ⇔√╙─≢№╢⁹ꜞ◘▬◒ꜟ↕╣╢ │⁸ ≢─ ⅜

37 ⁸ ┼ ⅜63 ≤⌂╢⁹ │ᵑ ᵕ─ ╡≢№╢⁹ 

 ᵑ ⱪꜝ 891 ⌐ ╘╢ꜞ◘▬◒ꜟ 208 ─   23  

 ᵒ ⱪꜝ 891 ⌐ ╘╢ 541 ─     61  

 ᵓ ⱪꜝ 891 ⌐ ╘╢ 142 ─     16  

 ᵔꜞ◘▬◒ꜟ 208 ⌐ ╘╢ 132 ─    63  

 ᵕꜞ◘▬◒ꜟ 208 ⌐ ╘╢ 76 ─     37  

2-11 2-10 ─ │♩כ♃☻ ⱪꜝ  

    

ה    

ⱪꜝ  

891  

 ꜞ◘▬◒ꜟ 208  

β 64 │ ה ꜡☻─   

  

541  

β 264  

  213  

  66  

 142  
ה ꜡☻ 64   

   

       ₈ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ─╟╢ ≤ ─ ⌐ ↑≡₉╩  

 

132  

 

76  

ᵑ

 

ᵔ

 

ᵓ

 

ᵒ

 

ᵕ

 

ᵖ

 

ᵗ

 

ᵑ

 

ᵒ

 

ᵓ

 

ᵔ

 

ᵕ
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4 ─ ╖ⱪꜝ☻♅♇◒─  

ⱪꜝ☻♅♇◒╩ ◄Ⱡꜟ◑כ─ ≤⇔≡ ∆╢↓≤╩ ≤ ┘⁸ꜞ◘▬◒ꜟ≤

╩ ╦∑√ ⅜8 ≤™℮─│ ⌐ ≡╙ ≢№╢⁹⇔⅛⇔⁸

≢│ ≤⇔≡─ⱪꜝ☻♅♇◒│ ⅎ≡⇔╕℮↓≤⌐⌂╡⁸ ⌂ ┼─ ≤

™℮ ⅛╠ ╢≤ ₁⌂ ⅜№╢≤ ↕╣≡™╢⁹ 

╕∏ │ ≢№╢⅜⁸ ─ ⅜ ↑╣┌∕─ √⌐ ⅛╠─ ⅜ ↑

╠╣⌂™⁹╕√⁸ ╛∆≤™℮ │ⱪꜝ☻♅♇◒─ ≢№╢ ⌐ ╕╣≡™√ ⅜

⌐ ↕╣⁸ ↕╣ ⌐≈⌂⅜╢⁹ 

↕╠⌐⁸ꜞ◘▬◒ꜟ─ ⅜ ⅛∫√ ╙ ─ ╩ ┘≡™╢⁹ 2-12  

ⱪꜝ☻♅♇◒ │ ≤⇔≡ ↕╣╢√╘⁸ ≡ ⌐ꜞ◘▬◒ꜟ↕╣

√≤ ⇔≡ꜞ◘▬◒ꜟ ⅜ ↕╣≡™√⁹⇔⅛⇔⁸2017 ╕≢─ ─ ≢№∫√

│ ⅜ ≢│⌂ↄ⁸ ⱪꜝ☻♅♇◒↔╖ ─ ≤⇔≡ ⌐ ⇔√

≢№∫√↓≤╩ ⅎ╣┌⁸ꜞ◘▬◒ꜟ ⅜ ╩ ⇔√╙─≢№∫√⅛≥℮⅛│ ⅜

≢№╢⁹ 

 

 2-12 ┼─ⱪꜝ☻♅♇◒ ─ ꜝfi◐fi◓ 1988 2016  

 

 

 

 

 

 

 

 

    

 

5 ⱪꜝ☻♅♇◒─  

2017 ⌐ ⅜ⱪꜝ☻♅♇◒─ ╩ ⇔⁸ ⇔≡™√ ≢│ ⅝⌂ ≤⌂∫

√⁹ ─ ╦╡⌐ ▪☺▪┼─ ⅜ ⅎ⁸ ↑ ╣╩ ∆╢ ╙№╢↓≤⅜ ↕╣

√⁹ ≢│ ⅜ ⇔ ─ ≢─ ⌂≥╙ ↕╣≡™╢⁹ 

  ↓─ ⌐⅔™≡⁸ ─ ⌐│ ≤ ⅜№╢↓≤╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

2 13 ⌐ ∆╟℮⌐⁸ ⅛╠ ∆╢ ⱪꜝ☻♅♇◒│ ꜞ◘▬◒ꜟ ─

≢№╢Ɑ♇♩Ⱳ♩ꜟ⁸∕─ ─ ⁸ ─ ─ ⱪꜝ☻♅♇◒⌂≥⌐ ↑╠╣╢⁹

ꜞ◘▬◒ꜟ│⁸ ⅜ ∆╢≤ ⌐⅛↑≡ ╩ ⇔ ╩

ה ⅜ ∆╢ ╖≢№╡⁸ │ ꜞ◘▬◒ꜟ ╩ ∂≡ ⌐

╦╣╢⁹ 

  Ɑ♇♩Ⱳ♩ꜟ│ ⅜ ∆╢╟℮⌐⌂∫≡⅛╠│₈ ₉≤⇔≡ ╠╣╢╟℮⌐⌂╡⁸

1   

2   

3  ♪▬♠ 

4  ⱷ◐◦◖ 

5   

6  ○ꜝfi♄ 

7  ⱨꜝfi☻ 
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⅜ ⌐ ⌐ ∆╢ ⁸≢♩כꜟ │ ↕╣≡⅔╡ │

─ ≤⌂╢⁹ ⱪꜝ☻♅♇◒─ ⁸∕─╒⅛─ⱪꜝ☻♅♇◒↔╖≤⇔≡─

│ ≢№╡⁸ │⌂™⁹ 

  ─ ⱪꜝ☻♅♇◒│ꜞ◘▬◒ꜟ ─ ╖⅜ ↕╣⌂™─≢⁸

⅜ ╩ ⇔≡™╢⁹ ─ ה ≢ ⇔√ ─ ™ ⱪꜝ☻♅♇◒│

⅛╠ ⌐ ↕╣⁸Ɑ♇♩Ⱳ♩ꜟ│ ↄ ⇔≡ ↄ⅜ ⌐ ↕╣≡™√⁹ ─

ⱪꜝ☻♅♇◒≤│☻כⱤ⁸כ◖fiⱦ♬⁸ ⌂≥≢ ⅜ ⇔√╙─╩ ∆⁹ 

 

2-13 ⱪꜝ☻♅♇◒─  

 

ⱪꜝ☻♅♇◒─  

PETⱲ♩  ꜟ ⱪꜝ☻♅♇◒ ⱪꜝ☻♅♇◒ 
ⱪꜝ☻♅♇◒ 

 

 

 

 

⅜ ≢

⁸ ┼ 

 

 

≢ꜞ◘▬◒  ꜟ

↔╖≤⇔≡  

⇔⌂™PETⱲ♩

ꜟ⁸ ⱪ ╩ꜝ  

⌂⇔  

 ↄ⅜ ┼ ≤⇔≡  ≢ꜞ◘▬◒  ꜟ

₈ ⌐ ╢ ─↔╖ ₉    

 

ⱪꜝ☻♅♇◒╛∕─ ─ⱪꜝ☻♅♇◒│ ≤⇔≡ ↕╣≡⅔╡⁸ ─

⌐╟╡ ⅜ ∫≡™╢─│ ─ⱪꜝ☻♅♇◒≢№╢⁹ 

  ⅜ ╩ ⇔√─│⁸ ⌂ꜞ◘▬◒ꜟ⌐╟∫≡ ⅜ ↕╣√√╘≢№╢⁹

≢│ ≢ ⁸ ⁸ ⌂≥╩ ℮⅜⁸ ≢─ꜞ◘▬◒ꜟ│ ⌐≡ ≢

╦╣╢╙─≢№╢⁹ ─ │⁸ ⁸ ─ ⁸ ☻◒ꜝ♇ⱪ⌂≥

⌐╦√╢⁹ ꜞ◘▬◒ꜟ≤™℮≤ ↓ⅎ│ ™⅜⁸ ⌐ ↑ ╣╠╣╢ ⅜⌂™⁹

ⱪꜝ☻♅♇◒─ ╙ ╕≢ ≢⅝╢↓≤⅜ ≢⁸ ─≢⅝╢∞↑ ™ ≢─◦

☻♥ⱶ ⅜ ╕⇔™⁹ 

 

2 ꜞ◘▬◒ꜟ ─  

1 ꜞ◘▬◒ꜟ ─ ⌐ ╢ ┘ ─ ⌐ ∆╢  

  ─ ה ⌐ ∆╢ │⁸ ─ ⌐ ≠ↄ₈ ₉─ ⌐⁸2000

⌐ ↕╣√₈ ₉⌐╟∫≡ ⅜ ╘╠╣≡™╢⁹ 

  ↓─ │₈ ─ ╩ ⇔⁸ ┼─ ⅜≢⅝╢ ╡ ↕∑╢ ₉≤

⇔ ─ ≤ ⌐≈™≡⁸ᵑ ☻כꜙ♦ꜞ ⁸ᵒ ☻כꜚꜞ ⁸

ᵓ ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⁸ᵔ ꜟ◒▬◘ꜞꜟⱴכ◘ ⁸ᵕ ≤™℮  

ꜞ◘▬◒ꜟ ─  
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⅜ ╘╠╣√⁹ ⁸ ⁸ ⁸ ─ ─ ⌐╙⁸ ─ √

╢ ≢№╢ ╛ ⅜ ╛ꜞ◘▬◒ꜟ⌐ ╩ ≈₈ ₉≤⁸

⅜ ה ⅛╠ ─ ╕≢ ─ ⌐ ─ ╩ ℮₈ ₉⌐ ⅎ⅜

╡ ╕╣√⁹ 

 

2-14 ╩ ∆╢√╘─  

        

  ₈ⱪꜝ☻♅♇◒─ ≤ ┼─▪▬♦▪₉  

 

  ─ │₈ ₉≤₈ ₉≢⁸ │ ─

≤ ⅔╟┘ ╩ ╘⁸ │ ⌐ ↑ 3 ꜞה☻כꜙ♦ꜞ

ꜟ◒▬◘ꜞה☻כꜚ ─ ╡ ꜟכꜟ╩╖ ⇔≡™╢⁹ 

  ╕√⁸↓─2 ≤│ ⌐⁸ ─ ⌐ ∂√ ⁸ ⁸ ⁸ ⁸ ⁸

ꜞ◘▬◒ꜟ─ 6 ╙ ↕╣⁸↕╠⌐ ╛ ⌂≥─ ⅜ ⇔≡⁸

⌂≥ ┼─ ╩ ∆╢ ╩ ⌐ ה ∆╢↓≤╩ fiכꜞ◓₈╢∆

₉⅜ ↕╣√⁹ 2-14  

 

2 ꜞ◘▬◒ꜟ ─  

 ꜞ◘▬◒ꜟ ⅜ ╢⅝∫⅛↑≤⌂∫√─│⁸ ─3 ≢№╢⁹ 

ᵑ ⁸ ⇔⌂↑╣┌ ─ ─ ⅜ 7 9 ≤

⁸ ⁸

fiכꜞ◓
2000.5

─

1991.4

┘╪⁸ ⁸ ⁸ ⁸
⁸

─

2000.5

ꜞ◘▬◒ꜟ
1998.5

ꜞ◘▬◒ꜟ
2000.5

ꜞ◘▬◒ꜟ
1995.6

ꜞ◘▬◒ꜟ
2000.5

ꜞ◘▬◒ꜟ
2002.5

ꜞ◘▬◒ꜟ
2012.8

1993.11 1994.1

2000.5

─ ⌐ ∂√
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⇔⁸ ⅜ ╘╠╣≡™√⁹ 

ᵒ ⅛╠ ╢↔╖─ 60 ⅜ ≢⁸∕─ ⱪꜝ☻♅♇◒│3 ─1╩  

╘₈↓╣╩ ≤⅛⇔╟℮₉≤⇔√⁹ 

ᵓ♪▬♠≢│ 1991 ꜞ◘▬◒ꜟ ⅜≢⅝╢ 4 ⅛╠ ─ꜞ◘▬◒ꜟ╩

⇔≡⅔╡⁸ ⌐ ╣╩≤╢╦↑⌐│™⅛⌂⅛∫√⁹ 

3 ꜞ◘▬◒ꜟ ─  

  ─ ≤ ה ה ─ ─2 ⅜№→╠╣╢⁹ 

ᵑ ⅛╠ ≤⇔≡ ↕╣╢ ─ꜞ◘▬◒ꜟ ╩ ∆╢↓≤⌐

╟╡⁸ ─ ≤ ─ ╩ ╢↓≤╩ ≤⇔≡™╢⁹ 

ᵒ │₈ ₉⁸ │₈ ₉⁸ │₈ ꜞ◘▬◒ꜟ ₉─ ╩

℮ ─ ≤™℮ ₁─ ─ ⅜№╢⁹ 

4 ≤ꜞ◘▬◒ꜟ─  

ꜞ◘▬◒ꜟ ⅜ ≤⇔≡™╢ ה ≤│⁸ ╩ ╣√╡ ╪∞╡⇔≡™

╢╙─≢ ╩ ⇔√╡ ∫√╡∆╢≤ ⌐⌂╢╙─≢№╢⁹ │●ꜝ☻┘╪⁸PETⱲ♩

ꜟ⁸ ⁸ⱪꜝ☻♅♇◒ ⁸▪ꜟⱵ ꜟכ♅☻⁸ ⁸ Ɽ♇◒⁸ Ⱳכꜟ≢№

╢⅜⁸▪ꜟⱵ ꜟכ♅☻⁸ ⁸ Ɽ♇◒⁸ Ⱳכꜟ│ ꜞ◘▬◒ꜟ ⅜≢⅝╢ ⅛╠

⅜ ⇔√ ≢ ⌐ ≢ ↕╣⁸ ⌂ꜞ◘▬◒ꜟ⅜ ╪≢™╢√╘⁸ ⌐

ꜞ◘▬◒ꜟ∆╢ │⌂™⁹ 

2-15 ─ꜞ◘▬◒ꜟ  ⇔⌂ה╡№

     

 

5 ─ ≤ ꜞ◘▬◒ꜟ  

  │⁸ ⅝ↄ ≤ ─2≈⌐ ↕╣╢⁹ │ ⌐

∫≡ ∂√ ─℮∟ ≢ ╘╠╣√╙─╩™℮⁹ │ ─

β ⌐▪ꜟⱵ⅜ ╦╣≡™⌂™

⌐ꜞ◘▬◒ꜟ─ ⅜№╢

⌐ꜞ◘▬◒ꜟ─ ⅜⌂™
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╩ ⇔⁸ ⌐ ⅛╠ ∆╢ ↔╖≤○ⱨ▫☻╛ ⅛╠ ∆╢ ↔╖≤⁸⇔

⌐ ↕╣╢⁹ ꜞ◘▬◒ꜟ ⅜ ≤∆╢ │ ↔╖─ ↔╖⅜

≢№╢⁹ 2-16  

  2-16 ─  

 

 

₈ ה ה ₉ 

6 ⅔ה ─ ╣⁸  

2-17│Ɑ♇♩Ⱳ♩ꜟ╩ ⌐ ⅔ה ─ ╣╩ ⇔≡™╢⁹ 2-18│ ─ ≢

№╢⁹ │ ─ ꜞ◘▬◒ꜟ ⅜⁸ ≤ ⁸

─3 ─⅔ ─ ╣─ ╩ ∫≡™╢ ≢№╢⁹ 

─ ≢ │⁸ ה ─ ≢╙ ≢№╢√╘⁸

ꜞ◘▬◒ꜟ ─ ≤⇔√ ⁸ ⅝ ≢─ ⅜ ⅝™↓≤╛∕─ ∆╢ ─

⅜ ⅛≢№╢↓≤⌐ ═⁸ ─ ⅜ ╘≡ ↄ ╩ ⇔≡╙ ─ ≢

≢№╢↓≤⌂≥⅛╠⁸ ─ ╩ ↕╣≡™╢⁹ ꜞ◘▬◒ꜟ ⌐⅔↑

╢ ─ │ ─ ╡≢⁸ ─ ⌐ ─ ⅜ ╦∫≡™╢⁹ 

 

 

 

 

 

⁷

⁷
↔╖

⇔

⌐ ╕╣╢PCB╛

─
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2 ⅔ה 17 ─ ╣ 

 

      

ꜞ◘▬◒ꜟ ₈ ꜞ◘▬◒ꜟ20 ─№╝╖₉ 

 
2-18  

 
ה  

₈ה ₉₈ ₉╩ ⇔≡ ╩ ∆╢  

₈ה ₉╩ ∆╢  

₈ה ₉⅔╟┘₈ ₉₈ ₉⅜ ™√ ╩ ⇔ ∆╢

≢ꜞ◘▬◒ꜟ─ №╡ 

 
ה ─₈ ─₉ꜟכꜟ  

ה ⁸  

 

ה ─ ה  

ה ⌐ ╘╠╣√₈ ₉⌐ ↕∑╢ 

ה ⌂ ⌐  

 
ꜞ◘▬◒ꜟ─  

ה ╩ ה ⇔⁸ √⌂₈ ₉┼≤ ╕╣ ╦

╠∑╢ 

 
ה ꜞ◘▬◒ꜟ ⁹ ─ꜞ◘▬

◒ꜟ╩☻ⱶכ☼⅛≈ ⌐ ╘╢  

 

 2 19 ─  

ה☻ⱦכ◘ה    

≢─  2 4  7  

 ⅛≈  20  ⅛≈  5  

 

─ ╣ ⅔ ─ ╣ 
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7 ꜞ◘▬◒ꜟ ─  

ꜞ◘▬◒ꜟ ─ ≢ ⇔√₈ ─ ─

⅜ ⇔ ⅜ ╘╠╣╢₉⌐≈™≡⁸ ꜞ◘▬◒ꜟ ─ ─

│ ⅜ ™≡⅔╡⁸ ─ │ 7 ⌐8.5 ≢№∫

√╙─⅜⁸ 29 ⌐│21.8 ⌐ ⇔ ⅝ↄ ⌐≈⌂⅜∫≡™╢⁹ 2 20  

 

  2 20 ─ ה ─  

  
ꜞ◘▬◒ꜟ  

 

 2 21 ─ ≤ꜞ◘▬◒ꜟ  

  

ꜞ◘▬◒ꜟ  
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─ꜞ◘▬◒ꜟ ╙ │ ┌™ ⌐№╢╙──⁸ 7 ⌐ 9.8 ≢№∫√

╙─⅜ 29 ⌐│20.2 ≤ ↕╣≡™╢⁹ 2 21 ╕√⁸Ɑ♇♩Ⱳ♩ꜟ─

│ ≤ ⅜ ⌂╢╙──⁸ 9 ≢│ 9.7 ≢№∫√╙─⅜⁸ 18 │

91.5 ≤ ™ ≢ ⇔≡⅔╡ ⌐≈⌂⅜∫≡™╢⁹ 

∕─ ⁸ ⌐╟╢ ─ ─ ⁸ ⌐⅔↑╢ ─ ⁸

┘ ⌐⅔↑╢ ─ ─ ─ ⅜ ≤⇔≡№→╠╣╢⁹ 

2 ≢│₈ ⱪꜝ☻♅♇◒─ ≢ⱴכ♥─₉ꜟ◒▬◘ꜞ≥ ⱪꜝ☻♅♇◒─ ≤⁸ ⱪ

ꜝ☻♅♇◒─ ≤ꜞ◘▬◒ꜟ⁸ ꜞ◘▬◒ꜟ ⌐≈™≡ ╣√⁹ ⌐↓─ ─

╩╕≤╘╢⁹ 

ᵑ ⱪꜝ☻♅♇◒↔╖ 

 ⱪꜝ☻♅♇◒│ ─╙≤≢№╢ ╩ ≤⇔≡₈ ₉⌐╟╡⁸●♁ꜞfi⁸ ⁸

♫ⱨ◘ ⅜ ↕╣⁸ ─ⱪꜝ☻♅♇◒│↓─♫ⱨ◘╩ ≤∆╢⁹ ─ ⅛╠

⌐ ⇔ⱪꜝ☻♅♇◒╩ ∆╢─⌐⁸ ╙─ │⅛⅛╠⌂™∞╤℮⅜⁸

⌐ ⇔√ ⱪꜝ☻♅♇◒─₈ ₉⌐│ ─ ⅜⅛⅛╢⁹ ╩ ╣┌ ⌐╕

≢ ─ ⅜ ╢↓≤╩ ≢╙№╢ √∟│ ∫≡⅔⅝√™⁹ 

ᵒꜞ◘▬◒ꜟ  

2-11 ─ ⱪꜝ☻♅♇◒─ ≢ ⇔√╟℮⌐⁸ ꜞ◘▬◒ꜟ ─ ≤⌂╢

│ ─ ≢№╢⁹⇔⅛⇔⁸ꜞ◘▬◒ꜟ ╩ ∆╢ ⁸ ─

⌐ ⅎ ─ ╙ ╦╢↓≤⌐ ╩⇔⌂↑╣┌⌂╠⌂™⁹ 

  ↔╖─ ⅜ꜞ◘▬◒ꜟ↕╣╢ ⅜ ™√╘⁸ ⅜ ™ ╒≥ ⅜ ↄꜞ

◘▬◒ꜟ │ ↄ⌂╢⁹ ↄ─ ⅜ ≤ ╩ ↑∏⌐ ≤⇔≡ ↕╣≡

™╢√╘⁸ ⅜ →╢ꜞ◘▬◒ꜟ │ ∏⇔╙ ∂ ≢ ≢⅝╢ ⇔™ ≤│

ⅎ⌂™⁹⌂⅔⁸ ─ ≢ ≤ ─ │ 7 3≤ ╦╣≡™╢⁹ 

ᵓ ꜞ◘▬◒ꜟ  

ꜞ◘▬◒ꜟ ⅜ 7 ⌐ ↕╣ 25 ⅜ ∆╢⁹ ─ ≢№╢₈

₉│⁸ ─2 ⅜ ⅝⌂ ≢№╢⁹ 

ה ⌐ ─ ─ ⌐╕≢ ╩ ⇔√⁹ 

─ꜟ◒▬◘ꜞה ─ ⌐≈™≡│ ⌐ ╣√⁹◖☻♩│ ⅜ │⁸

⌐ ╩ ╘ ╩ ⇔≡ ⅜ ∆╢ ╣≢№╢⁹ 

√∞⁸ ꜞ◘▬◒ꜟ │ ∆╢⅛≥℮⅛│ ─ ≢№╡⁸ 2 22

─ⱪꜝ☻♅♇◒ ≢│ ─ ─ │76.7 ≤Ᵽꜝ♠◐⅜ ╠╣╢⁹

⌐│◖☻♩⅜⅛╢↓≤⅛╠ ⌂ │ ╘⌂™ ⌐№╢⁹ │ ⌐

ⱪꜝ☻♅♇◒ ─ ╩ ╘≡™ↄ↓≤⅜ ≤ ⅎ╟℮⁹ 
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⌂⅔⁸ ─ │ ─ ╡≢ ™ ⌐№╢⁹ 

 

 2 22 ─ ─  

 1,741  27  

Ɑ♇♩Ⱳ♩  ꜟ 1,719 98.7  27 100  

ⱪꜝ☻♅♇◒  1,336 76.7  26 96.3  

 

 

 

 

 

 

 

 

 

 

Ẽ  

 

ה    ₈ ₉,₈ ה ה ₉,  

ה  ₈ ꜞ◘▬◒ꜟ ₉ 

ה ꜞ◘▬◒ꜟ  ₈ ꜞ◘▬◒ꜟ20 ─№╝╖₉,₈ ꜠ⱳ2019₉♩כ 

ה Ⱳ♩ꜟꜞ◘▬◒ꜟ  2019 

ה ⱪꜝ☻♅♇◒  ₈2018 ⱪꜝ☻♅♇◒ ─ ה ה ה

─ ₉ 

ה ₈ ꜞ◘▬◒ꜟ ─ ₉ 

ה   ₈ⱪꜝ☻♅♇◒─ ≤ ┼─▪▬♦▪₉   

ה   ₈ ⌐ ╢ s ─↔╖ ₉  

ה ₈ ⱪꜝ☻♅♇◒↔╖ ⅎ⌠ ₉R1.7.26 

ה ○ⱨ▫☻ ₈ⱪꜝ☻♅♇◒ ⅜ ₉ 
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3  ─ⱪꜝ☻♅♇◒ ⌐≈™≡ 

─ ϒ─  

◄Ⱡꜟ◑כ ─   

1965  37 2.5% 2017  135 2000

 

OECD  

 

OECD 1965 70.5% 2017  

41.5% 29  

1 GDP

 

1  GDP 45,032 44,470 1

/  9.5 4.1

 

 

 

◄Ⱡꜟ◑כ ≤  

18

1750 40

 

2006 1,630

1630  

1 0.84 CO2 1,360 CO2

CO2 4

820 CO2

10 CO2 0.47ppm

38ppm 2005 CO2 379ppm 417ppm

37%
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48% CO2

Intergovernmental Panel on Climate Change: IPCC4

1990

2₩ CO2 400ppm 440ppm 490ppm

530ppm  

 9

 

 ─ ⅜ ┼─  

12 23 2019

10 30 0.92 1898

 

15

1 29 15

5 25.6 11.4 2.7 3 6

11 6  

2

1 2  

 

100

2014 8

70

2010

2035 2100
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≢ ↕╣⌐ↄ™ⱪꜝ☻♅♇◒↔╖─ ╛ ⌐ ∆╢  

 

2015 1 3 2200

2016 3 3500  

1

1/4 2015 7,800

2016 6,000

2017 5,100 2016 1,450  

1950 2015 78

13

83  

5%

2050 340   

42%

36% 21%

12% PET 10   

83 63

9% 12 79%

 

2050 120
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3  

₩  

3 2050

2010

2 6500 800 800

6500 3 2050 330

3% 10

8 2050

UNEP 1

2 18

891

142 17 14

2000 17

2018

 

20

2018 1000

9  

30 2.5

21
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18 20 2  

╛⇔

 

 

18 84% 18

17 2 2000 7

ESG  

2018 7 (G7)

180

2019 5

2021 1

2019 6 20 (G20 ) 2050

 

2019 5

2030 25

 

ⱪꜝ☻♅♇◒─ ┼─ ⌐≈™≡ 

 

1960   

 1970 

 1970

 1980  

2005  

12
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0.1₩0.6g 10₩

60g

  

3-1  

 
 

  

    

 

200

 

 

64 49 1 15

 

3.2
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84

23  

3-2  

 

OECD 2013 wa8823@nifty.com 
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5

 

 

 

  

 

 

 

 

 

 

 

ⱪꜝ☻♅♇◒ ─  

 

 

 

 800

 

 

ⱴ▬◒꜡ⱪꜝ☻♅♇◒≤ ⌐≈™≡ 

100
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3R  

2 1

2  

20nm

 

 

PCB  

3

 

 

 

 

90
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20

10

 

 

 9 259 93

0.1 1 10

325 WHO  

 

 

40

8 9 2018

 

LED
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2000

 

─ ┘  

2019  

 e duce e use e cycle  + e newable 3 1

 

2030 25  

2025  

2030 60  

2035 100  

 

2030 200  

 

2019 20

  2050

 

   

e use e cycle  

1 ꜞ◘▬◒ꜟ ┼─ⱥ▪ꜞfi◓  

ᵑꜞ◘▬◒ꜟ ─  

3K  
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3-1   

 

 UFJ  

R CE1.0

CE2.0  
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9. ─  

  2

 

1

1  

100

 

 

 

 

 

 

 

UFJ  

 

TOP THE 2017  
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 ─ⱪꜝ☻♅♇◒ ─ ⌐≈™≡ 

↓╣╕≢─╦⅜ ─ⱪꜝ☻♅♇◒ ⌐≈™≡ 

1 2000 6 2  

 

 

 

 

 

[1] [2] [3] [4] [5]  

 

 

 

4-1  

 

  2003 3  
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2 ╩ ∂√  

3R Reduce Reuse Recycle

3 3 R

 

Reduce  

  

Reduce  

 

 

 

 

 

 

 

Reuse  

  

Reuse  

 

 

 

 

25

 

 

 

Recycle  

 

Recycle  
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80  

 

 

3   

2017 86

23 4

58 3

 

4-2 2017  

 2019  

 

3  

 

 

RPF RDF  
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2018 891

142

15.9 2017 14 2000 2017

 

 

 

ⱪꜝ☻♅♇◒ ┼─  

1   

10

2015

2016

2050

 

4-3 2010  

 

₈ ⱪꜝ☻♅♇◒↔╖ ⌐≈™≡₉  
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↓╣│ ╩ ∆╢╟╡╙ ≢ ⌐ ╢ⱪꜝ☻♅♇◒↔╖⅛╠ ╢╒℮⅜ ↄ

≈ↄ≤™℮∕╣∙╣─ ─ ⅜№╢⁹ 

 

 

 

2  EU 2018 1  

 

EU 2010 Resource Efficiency

2015 Circular Economy

5

2018 1 EU  

EU Circular Economy EU

EU EU

Circular Economy ∕⇔≡⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ╩ ⌐ ⅎ⁸

↓╣╩ ∆╢ ╩ ⇔√⁹ 

4 2030 1,000

/ EPR  
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ISO  

EU 2018 5 22

2025 50 2030 55

70 85 50 60  

2035 10

ERP:

 

4-4  

             

 EU https://ec.europa.eu/commission/presscorner/detail/en/IP_18_3846  

 

3  G7 2019 5 31  

G7 2018 6 9

5 EU

 

 

 

4  2019 5  

G7

1 2019 6 G20
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2019 5 31  

3R Renewable

4  

 

[1] [2] [3]

 

[1]

[2] [3] [4]

 

 

[1] [2]

[3] [4] [5] [6] [7]

 

2

0.6 2.1

3.3 4.6  

 

5  G20 2019 6  

2050

2 59

 

 

─╦⅜ ─ⱪꜝ☻♅♇◒ ⌐≈™≡ 

 

 

2030 25
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2025

 

2030 60

 

2035

100

 

 

2030  

2030

200  

 

1  ⱪꜝ☻♅♇◒  

EU Single-Use Plastic

 

2   

1 2

1 1 1

7 1

 

3 1  
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25 0.05

 

 

3   

 

 

4   

 

 

EU
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╕≤╘ ─  

 

 

 

 

 

SDGs EU G7

2030 10

55 60  

10  
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 |

 

 

8  

1 1 2 NHK  

 ABC  

 ABC  

 NPO  

 NPO  

 VOL.16 

2019  
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 PETⱲ♩ꜟ─  

 

.  ⌐ ∆╢ⱪꜝ☻♅♇◒  

─ⱪꜝ☻♅♇◒│⁸ ה ה ⌐ ↄ ≤⇔≡ ₁─ ╩ ⅛⌐⇔⁸

╙│╛ ⌐≤∫≡ ⅛∑⌂™╙─≤⌂∫≡™╢⁹ ╡⌐│ ⅜ ↄ≡╙꜠☺ ⌐╟∫

≡☻ⱴכ♩⌂ ⅜≢⅝╢⁹◌ꜝⱨꜟ⌂ │⁸ ─ ╩ ™⁸ ─ ╩

↕∑≡™╢⁹●ꜝ☻⌐ ∫≡ ╦∫√ PET Ⱳ♩ꜟ│ ∞↑≢│⌂ↄ ╛⅔ ╩

⌐ ╕∑≡ↄ╣╢⁹ √⅛∫√ │⁸ ↄ≡☻ⱴ⁸╡⌂⌐♩כ↕╠⌐ │ ⇔ↄ │ ⅛

↕╩ ⇔≡ↄ╣╢⁹ ╛ ─ ─ ─ ≈≢╙№╢⁹ 

 2015 ─ ─ │ 4 ♩fi≤ 50 ─ 20 ≤⌂∫≡™╢⁹ │⁸2030 ─

│ 6 ♩fi╩ ⅎ╢≤ ⇔≡™╢⁹ ─G ◘Ⱶ♇♩≢│⁸ⱪꜝ☻♅♇◒↔╖⅜ ⅝

ⱴ⌐⌂∫√⁹כ♥⌂ ⱪꜝ☻♅♇◒⅜ ─ ≤⌂∫≡™╢⅛╠∞⁹⇔⅛⇔⁸ ─

│ ⌂ ⅜ ⅎ╢⁹∕╙∕╙ⱪꜝ☻♅♇◒↔╖─ ─ │⁸ 67.6 PET

Ⱳ♩ꜟ 14.4 כ꜡♩☻ 16.2 ≢№╢⁹ ⁸PET Ⱳ♩ꜟꜞ◘▬◒ꜟ

ⱪꜝ☻♅♇◒ꜞ◘▬◒ꜟ 2019 ⌐╟╢≤ 2017 ─ꜞ◘▬◒ꜟ ꜡כꜜ⁸│

♇Ɽ 41.8 ▪ⱷꜞ◌ 20.9 ⌐ ⇔⁸ │ 84.9 ≤⅛⌂╡ ™ ≢№╢⁹PET Ⱳ♩ꜟ

≤│≥─╟℮⌂⸗ⱡ⅛⁸PET Ⱳ♩ꜟ ─ ╩ ≡╖√™⁹ 

5-1  PET Ⱳ♩ꜟ↔╖ ─  

   

 ▪ⱨꜞ◌♄כⱣfi─        

 
  

            ☿ fi ♃ כ 

│ ⌐ ─ ──≥⅛⌂ ⅜№╢ ≢⁸ ─ PET Ⱳ♩ꜟ╩ ╗

◗Ⱶ╩ √↓≤⅜№╢⁹ ⇔™ ╙◘fi◗ ╙ ↕ⅎ╙ ⇔∞∫√ ⅜№╢⁹ 
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.  PET ─  

PET Ⱳ♩ꜟ─ │⁸PET ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ ≤™℮ ≢№╢⁹PET │⁸

⅛╠ ╠╣╢♥꜠ⱨ♃ꜟ ≤◄♅꜠fi◓ꜞ◖כꜟ╩ ה ≢ ⇔≡≈ↄ╠╣╢⁹

PET │⁸1941 ▬◑ꜞ☻─ J.RWhinfield ╠⌐╟∫≡ ↕╣⁸1948 ⱳꜞ◄☻♥ꜟ≤⇔≡

⇔╕⇔√⁹ ⁸ ⁸▪♫꜡◓◌ⱷꜝ─ⱨ▫ꜟⱶ⁸ⱨ▫ꜟⱶ◖fi♦fi◘⁸כ ╛ 8Ⱶ

ꜞⱦ♦○─ⱨ▫ꜟⱶ⁸╛ ↄ─♥כⱪ ™ ⌐ ╦╣≡™╢⁹PET ─ │

≢№╢⁹ 

         5-2  

 

 

.  PET ─  

 v PET ─ ⌂  

ᵑPET ─ ─ /3 │ ⅜ ╘≡⅔╡⁸ ─ⱪꜝ☻♅♇◒⌐ ═≡ ⅜

™≤™ⅎ╢⁹ 

ᵒ 1.38Ν ⌐ ╗ 

ᵓ ⅜ ↄ 5,500Kcal/Kg ≢,PP─ ≤ ≢№╢⁹ 

 ⅛≈≡│⁸◗Ⱶ─ ≤⇔≡ ↕╣√↓≤⅜№╢⁹ ⅜ ™─≢◄Ⱡꜟ◑כ ╟

╡╙ ≤⇔≡─ꜞ◘▬◒ꜟ ⅝≢№╢≤™ⅎ╢⁹ 

 

PET Ⱳ♩ꜟ⌐ ↕╣╢ ╩ ⌐ ∆⁹ 

ᵑⱲ♩ꜟ PET  

ᵒ◐ꜗ♇ⱪ PP │PE 

ᵓꜝⱬ  ꜟ  ◦ꜙꜞfi◒ꜝⱬꜟ PS⁸PET),꜡כꜟꜝⱬꜟ R-PET ,☻♩꜠♇♅ꜝⱬꜟ PE  

        ꜝⱬꜟ⁸♃♇◒ꜝⱬꜟ  

PET │ ⅜ 1.38⌐ ⇔≡⁸PP│ 0.9⁸PE│ ⁸PS│ 1.05≢№╡⁸ ≢⅝╢╟

℮⌐₈ ●▬♪ꜝ▬fi₉⌐ ╘≡™╢⁹PET ≤∕─ ─ ─ ╩ ⌐ ∆⁹ 
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     5-3 PET⁸PP⁸PS⌐≈™≡ 

 PET PP PS 

 Ⱳ♩ꜟ  ◐ꜗ♇ⱪ ꜝⱬ  ꜟ

(g/ ) 1.38 0.90 1.05 

Kcal/Kg  5,500 10,500 9,600 

               ⱪꜝ☻♅♇◒ ⅛╠  

 

.   

 v PET Ⱳ♩ꜟ│Ⱪ꜡כ ⌐╟∫≡ ⌐ ≢⅝╢ 

⌐⅔↑╢Ⱪ꜡כ │⁸1952 ⅛╠≢№╢⁹PE,PP,PVC ─ Ⱪ꜡כ ⅛╠ ╕╡

1966 PVDC ⱳꜞ ⱦ♬ꜞ♦fi ─ Ⱪ꜡כ ⁸1972 EVOH -ⱦ♬כꜟ▪ꜟ

◖ꜟ ╩ ™√ Ⱪ꜡כ⅜ ↕╣√⁹ ⌐ ╦╣≡™╢ PS│ Ⱪ꜡

כ ⌐╟∫≡ ↕╣√⁹∕─ ─ Ⱪ꜡כ ⌐╟∫≡ PET Ⱳ♩ꜟ⅜ ↕╣≡

™╢⁹ 

 β PET Ⱳ♩ꜟⱩ꜡כ ─ ╖ 

PET Ⱳ♩ꜟ│⁸1974 Ɑⱪ◦◖כꜝ Ⱳ♩ꜟ⇔≡♦ꜙⱳfi ⅜ ⇔√⁹ ≢│

─ ≢ ⌐ ≢⅝∏⁸1977 ⇔╞℮╝ Ⱳ♩ꜟ≤⇔≡ ↕╣√⁹1980

≤╖╡╪⁸1981 ⱦ⁸1982ꜟכ ─ ⌐╟∫≡ PET ─ ┼─

⅜ ↕╣√⁹ 

PET Ⱳ♩ꜟ ─ │⁸ ─ PET Ⱳ♩ꜟ⁸ ↑⌐│ ╛

⅜ ∂⌂™ PET Ⱳ♩ꜟ⁸ ●☻ ╡ ⌐ PET Ⱳ♩ꜟ⁸ Ɫ▬●☻

Ᵽꜞ▪PET Ⱳ♩ꜟ─ ⅜ ↕╣√⁹1966 500ml PET Ⱳ♩ꜟ⅜ ↕╣╢╟℮⌐⌂

╡⁸ ⁸PET Ⱳ♩ꜟ│ ⌐ ╦╡ ≤⇔≡ ╙ ↄ ╦╣≡™╢⁹ 

 γ PET Ⱳ♩ꜟ─●☻Ᵽꜞ▪  

PET Ⱳ♩ꜟ─Ɫ▬●☻Ᵽꜞ▪ ⌐│⁸ ≥◓fi▫♥כ◖ fi◓⅜№╢⁹▫♥כ◖

◦◐fi◓⌐│⁸◄ⱳ▫♥כ◖ fi◓⅜№╡⁸▫♥כ◖ ☼ꜝfi◓⌐│◦ꜞ◌ⱪ▫♥כ◖

ⱴ◖כ♥▫fi◓─ fi◓⅜№╢⁹▫♥כ◖Ⱳfiכ◌ ♇ⱱ╛ꜟכfi◓Ⱳ♩ꜟ│⁸ⱦ▫♥כ◖

♩ Ⱳ♩ꜟ⌐ ↕╣≡™╢⁹ 

●☻Ᵽꜞ▪PET Ⱳ♩ꜟ≤⇔≡│⁸●☻Ᵽꜞ▪ Ɽ♇◦ⱩⱣꜞ▪ ╛ ▪

◒♥▫ⱩⱣꜞ▪ ╩ ™√ Ⱳ♩ꜟ⅜№╢⁹Ɽ♇◦ⱩⱣꜞ▪PET Ⱳ♩ꜟ│ 1980 ⅛

╠ ↕╣⁸ⱦכꜟ╛꞉▬fi⌐ ™╠╣≡™╢⁹ ≢│⁸Ɽ♇◦ⱩⱣꜞ▪PET Ⱳ♩ꜟ⌐

╦╡▪◒♥▫ⱩⱣꜞ▪ PET Ⱳ♩ꜟ⅜ ™╠╣⁸ ≢│ⱦ⁸ꜟכ ≢│ⱱ♇♩

Ⱳ♩ꜟ╛▪Ⱶⱡ ◘ⱪꜞⱷfi♩ה♪ꜞfi◒ Ⱳ♩ꜟ⌐ ↕╣≡™╢⁹ 
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PETⱲ♩ꜟ ─  

 v PET Ⱳ♩ꜟ  

ⱷ⁸כ◌כ ⱷ⁸כ◌כ ╛PET Ⱳ♩ꜟ⌐ ∆╢ ⌐ ╦╢ ה ≢

∆╢⁹PET Ⱳ♩ꜟ─ꜞ◘▬◒ꜟ │⁸PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ⅜ ™⁸PET

Ⱳ♩ꜟ │⁸₈PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ⱴ₉◒כ─ ה ╩ ℮⁹ 

1982 2 ⁸ ─ ⌐╟╡⁸ ⌐PET Ⱳ♩ꜟ─ ⅜ ╘╠╣√↓≤⅛

╠⁸ 10 1 ⌐ ⇔√⁹ │⁸ ╖PET Ⱳ♩ꜟ─ ⌂ ┘ ⁸ ⁸

⁹ ⌐ ∆╢ ⁸ ⁹ ≤─ ⁹ ⁸

┘∕─ ─ ⁸ ⁹ ─ ⁸ ₁≢№╢⁹ 

PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ⱴכ◒─ │⁸ ⱴכ◒ ⅝─ ⅜PET Ⱳ♩ꜟꜞ◘▬

◒ꜟ⌐ ⇔≡™╢ ╩ ⌐ ∆╢↓≤≢⁸ ⅜ ⌐ ∆╢ ╩

⇔⁸PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ⌐ ≡╢↓≤≢№╢⁹ 

 ⱴכ◒ ─ │⁸ 

 ŋ ₈ PET Ⱳ♩ꜟ₉╩ ⇔√PET ≢№╢ⱨ꜠⁸◒כⱭ꜠♇♩ │Ɽ►♄כ╩

─₈ ₉─ ≤⇔≡ ⌂™⇔ ≡╩ ⇔≡™╢╙─≢⁸₈PET Ⱳ♩ꜟ

ꜞ◘▬◒ꜟ ⱴכ◒ ₉⌐ ⇔≡™╢↓≤⁹ 

 o ─ ⅔╟┘ ⌐≈™≡│⁸ ─ ╛ ⌐ ⇔≡™╢↓≤⁹ 

 ɔ ─ ┘ ⌐⅔™≡⁸PET Ⱳ♩ꜟ ╩ ™╢↓≤⅜ ╩ ↕∑⌂™

↓≤≢№╢⁹ 

│⁸1 ⌐≈⅝ 2 ≢№╢⁹ ─ │⁸2 ≢⁸2 ─ ⅜

≢№╢⁹ 

           5-4 PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ⱴכ◒ 

             Ν 

 β PET Ⱳ♩ꜟꜞ◘▬◒ꜟ  

1993 PET Ⱳ♩ꜟ ⁸ ⱷכ◌כ─ ⅜ ⇔√⁹ ⌐ √∫≡│⁸

─ ⁸ ⁸ ┘ ⅜ ⇔√⁹ 

PET Ⱳ♩ꜟ ╡ ה ה ה ╝℮╞⇔ה ⅜

⌐ ≠ↄ ⌐ ↕╣≡™╢⁹ 
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 γ R  

─ R─ ⌂ ≤ ╩ ℮≤≤╙⌐⁸ ─ ╩ ╡⁸

⌐ ∆╢↓≤╩ ⌐⁸ ↕╣√⁹₈PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ₉₈●ꜝ

☻┘╪ R ₉₈ ꜞ◘▬◒ꜟ ₉₈ⱪꜝ☻♅♇◒ ꜞ◘▬◒ꜟ

ꜟכ♅☻₉₈ ꜞ◘▬◒ꜟ ₉₈▪ꜟⱵ ꜞ◘▬◒ꜟ ₉₈ ꜞ◘▬◒ꜟ

₉₈♄fiⱲכꜟꜞ◘▬◒ꜟ ₉─ ≢ ⇔≡™╢⁹ 

⌐ ╩ ≤∆╢₈ 1 ₉╩ ⇔√⁹

│⁸ᵑ ⌐╟╢ R ⌐ ↑√ ⁸ᵒ ─ ⌐ ∆╢√╘─ ─

2 ≢ ↕╣≡⅔╡⁸ ─ ╩ ⇔≡™╢⁹ ⌐₈ 3 ₉

╩ ⇔√⁹ ─ │⁸ 1 ╩ ⇔≡ ≤⇔≡™╢⁹ 

 

.   

PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ⌐╟╢₈ ⌐╟╢ R ⌐ ↑√ ₉─

│⁸ │ 2004 ⁸ │ 2020 ≢№╢⁹2018 ─ │ ─

≤⅔╡≢№╢⁹ 

Reduce( ⁸ ) 

√⌂ ⌐╟∫≡ ⌂ ה☼▬◘ ⌐ ╩ ╘⁸ PET Ⱳ♩ꜟ ≢

25%─ ╩ ⇔√⁹2018 ─ │⁸ 17 ⌐≈™≡ ⅛╠ 40%─ ⅜

╖⁸7 ≢ ╩ ⇔√⁹ ≢│ 23.6 ─ ≢ ╘≡ 23.9% ╩ ╢

≤⌂∫√⁹ PET Ⱳ♩ꜟה 17 ─ ≤ ╩ 5-5≤ 5-6⌐ ∆⁹ 

         5-5 PET Ⱳ♩ꜟה 17 ─ ≤ (2018 )

 

                      PET Ⱳ♩ꜟꜞ◘▬◒ꜟ  ═ 
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         5-6 PET Ⱳ♩ꜟ─ ≤ ─ ⌐≈™≡ 

 

 

 PET Ⱳ♩ꜟꜞ◘▬◒ꜟ 2019 

 

Ⱳ♩ꜟ ─ │ 23.6 ⁸ │ ♩fi≢№╢⁹

─ ╩ ∆╢⁹ 

 

ꜝ◌♃ה ╖╡╪₈ ₉1,500ml  58.0 Ҝ52.0  פֿ      

►ꜛ☺ⱴfiה ╖╡╪ 1,000ml 33.0gҜ29.0 ⱴfiכ◖♇◐       פֿ

♩כ꜠♩☻╝≈╪╘℮⧵ה 500ml 27.7gҜ21.0 ⱴfiכ◖♇◐         פֿ

 

PET Ⱳ♩ꜟ│⁸ ─ ⌐╟∫≡ │ ⇔≡™╢⅜⁸ R ─√╘─

─ ⌐╟∫≡⁸ ─ ⌐ ═CO2 ─ │ ↕╣≡™╢≤™ⅎ╢⁹ 
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5-7 PET Ⱳ♩ꜟ─ ≤⁸∕─ CO2 ─  

 

                          PET Ⱳ♩ꜟꜞ◘▬◒ꜟ  

 

☻כꜚꜞ Reuse  

 PET Ⱳ♩ꜟ─ꜞꜙכ☻│ ⇔™⁹∕─ │⁸ ꜟ♫כ♃ꜞ⌐1 PET Ⱳ♩ꜟ│ ∑⌠

│ ™⅜ PET Ⱳ♩ꜟ╩ ⌐≤∫≡─ ─ ⌐ ™╢ ⅜№╢

⅜№∫√ ⁸PET Ⱳ♩ꜟ⌐ ↕╣√ ╩⁸Ⱳ♩ꜟ ≢─ ה ≢│

100% ∆╢↓≤│ ≢№╢⁹ ꜟ♫כ♃ꜞ⌐2 PET Ⱳ♩ꜟ⅜⁸꞉fi►▼▬ PET Ⱳ♩ꜟ╟

╡ ⅜ ↕ↄ⌂╢─│⁸ Ⱳ♩ꜟ─ ⅜ 90% ≢⁸ ⅛╠ ╕≢─

⅜ 100Km ⌐ ╠╣╢⁹ 

ꜞ◘▬◒ꜟ Recycle  

 ꜞ◘▬◒ꜟ ─ │⁸85% ╩ ∆╢≢№╢⁹ │ 84.6%≢№╢⁹ ≢ 334

♩fi⁸ ≢│ 195 ♩fi 529 ♩fi⅜ꜞ◘▬◒ꜟ↕╣√⁹ 

ꜞ◘▬◒ꜟ╩ ⌐∆╢√╘⌐│⁸◐ꜗ♇ⱪ⁸ꜝⱬꜟ╩ ⇔⁸ ⇔≡ ∆╢↓

≤─ ╩ ∫≡™╢⁹↕╠⌐⁸ PET Ⱳ♩ꜟ─ ●▬♪ꜝ▬fi ╩

⇔⁸ Ⱳ♩ꜟ─ ╩ ה ⌐ ⇔√⁹2018 │ 3 ─ ⅜№∫√⁹ 

↕╠⌐⁸ⱴ♥ꜞ▪ꜟⱨ꜡כ─ ─ ╩ ∫√⁹ ─ ╩

⇔⁸2018 │ 387 ⁸ 55 ⅛╠▪fi◔כ♩─ ╩ √⁹

383 ♩fi ◐ꜗ♇ⱪהꜝⱬꜟה ╩ ╗ ⁸ꜞ◘▬◒ꜟ 282 ♩fi≢№∫√⁹

╖PET Ⱳ♩ꜟ─ │ 211 ♩fi≢№╢⁹ 

 

.  ꜞ◘▬◒ꜟ  

PET Ⱳ♩ꜟ─ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ│⁸◌☻◔כ♪ꜞ◘▬◒ꜟ≤ⱱꜞ♂fi♃ꜟꜞ◘▬◒ꜟ─

≈⅜№╢⁹ 
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 v ◒▬◘ꜞ♪כ◔☻◌  ꜟ

⇔√PET Ⱳ♩ꜟ╩ ™√ ⱨ꜠כ◒╩ ⌐⇔≡⁸PET Ⱳ♩ꜟ≤│ ⌂╢ ─

╩≈ↄ╢⁹ 

╩ √⇔√ ⌐│⁸₈PET Ⱳ♩ꜟꜞ◘▬◒ꜟ ⱴ₉◒כ⅜ ™≡™╢⁹ ⌂ꜞ◘

▬◒ꜟ │⁸ ♩꜠▬⁸ ꜝⱬꜟ ⁸ ⅝⁸ ◐כⱤ♇◒⁸꞉כ♃☻ꜞ⁸Ⱪ♩כ◦

fi◓►▼▪⁸☻⁸♠כ Ᵽ♇◓⁸ꜟכ◒☻⁸ Ⱳ♩ꜟ⁸ Ɽ►♅⁸ Ⱳ♇◒☻ ≢№

╢⁹ 

 β ⱱꜞ♂fi♃ꜟ ꜞ◘▬◒  ꜟ

⇔√ β ╖ PET Ⱳ♩ꜟ╩◔Ⱶ◌ꜟꜞ◘▬◒ꜟ │ⱷ◌♬◌ꜟꜞ▪◘▬◒ꜟ⌐

╟∫≡ ⌐ ⇔⁸ ┘ PET Ⱳ♩ꜟ╩ ╢ Ⱳ♩ꜟ toⱲ♩ꜟ ⁹PET ≤ ∂꜠ⱬꜟ─

⌂─≢⁸ ⅜╟ↄ ≢⅝╣™≢№╢⁹ 

β ≤│⁸PETⱲ♩ꜟ─ꜞ◘▬◒ꜟ⌐ ─⌂™ ⅜ ↕╣√ ╩™℮⁹ 

≢│⁸◔Ⱶ◌ꜟꜞ◘▬◒ꜟ ≤ⱷ◌♬◌ꜟꜞ◘▬◒ꜟ ⅜

↕╣≡™╢⁹≥∟╠╙ ╖ PET Ⱳ♩ꜟ⅛╠ ⱨ꜠כ◒╩≈ↄ╢╕≢│ ─ⱴ♥

ꜞ▪ꜟꜞ◘▬◒ꜟ≤ ∂≢№╢⁹ 

ᵑ◔Ⱶ◌ꜟꜞ◘▬◒  ꜟ

⌐╟∫≡ ⌐ ⇔ ⇔√℮ⅎ≢ ∆╢ ≢⁸ √⌂ PET ╩

╢⁹ 

ᵒⱷ◌♬◌ꜟꜞ◘▬◒  ꜟ

⌐╟╢ ─ ╛ ≢─ ⌂≥ ╩ ≡Ɑ꜠♇♩ ∆╢ ≢№

╢⁹ ⇔√PET ⱨ꜠⁸◒כ№╢™│∕╣╩Ɑ꜠♇♩ ⇔√╙─╩ ⌐ ∆╢⁹↓─

≢│ ⇔√PET ╩ №╢™│ ≢ ⇔ PET ⌐ ה ⇔√

╩ ∆╢≤ ⌐ ╩ →╢⁹ 

 

≤⇔≡─  

◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╢Ⱳ♩ꜟ toⱲ♩ꜟ│⁸ ≢ ╕∫√ ≢ 2004

⌐⅔™≡ PET ─ ⌐ ∆╢ ┼─ ⅜ ╘╠╣√⁹ⱷ◌♬◌

ꜟꜞ◘▬◒ꜟ⌐╟╢Ⱳ♩ꜟ toⱲ♩ꜟ│⁸ ≢ ╕∫√ ≢№╢⁹▪ⱷꜞ◌FDA ≢│

⌐ ∆╢ ה ╩ ⇔≡™√⁹ ≢│⁸2012 4 ╟╡₈

┘ ⌐⅔↑╢ ⱪꜝ☻♅♇◒ ─ ⌐ ∆╢ ⌐≈™≡₉⅜ ↕╣√⁹ 
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5-8 ─  

 

                          ꜞ◘▬◒ꜟ  

 γ ꜞ◘▬◒ꜟ  

ꜞ◘▬◒ꜟ ÷ PET Ⱳ♩ꜟ ≢№╢⁹ 

2018 ─ꜞ◘▬◒ꜟ │⁸84.6% 0.3ⱳ▬fi♩ ≢№∫√⁹ 

─ꜟ◒▬◘ꜞה 5-9  

 

                       PET Ⱳ♩ꜟꜞ◘▬◒ꜟ 2019 

PET Ⱳ♩ꜟ 626 ♩fi 38 ♩fi  
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334 ♩fi 36 ♩fi  

195 ♩fi 6 ♩fi  

≤ ╩ ╦∑√ ─ │⁸529 ♩fi 3 ♩fi ≢№╢⁹ 

⌂⅔⁸ PET Ⱳ♩ꜟ │ 252 6.9% ≢№╢⁹ 

≤ ≤─ ╩ ╢≤⁸ ↑ 422 ♩fi 284 ♩fiה

137 ♩fi ─℮∟ 334 ♩fi⁸ ↑ 263 ♩fi

17 ♩fiה 245 ♩fi ─℮∟ 195 ♩fi≢№╢⁹ 5-9  

 

 ρ ꜞ◘▬◒ꜟ ─  

PET Ⱳ♩ꜟꜞ◘▬◒ꜟ │ R ─√╘⁸2016 ⅛╠ 3 ─

≢ꜞ◘▬◒ꜟ 85% ─ ╩ ≤⇔≡™╢⁹ 

 

5-10  

 

5-11 PRTⱲ♩ꜟꜞ◘▬◒ꜟ  
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PET Ⱳ♩ꜟꜞ◘▬◒ꜟ 2019 

 φ PET Ⱳ♩ꜟꜞ◘▬◒ꜟ  

5-11 PET Ⱳ♩ꜟꜞ◘▬◒ꜟ  
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─ │⁸ 25 ⌐ 45 50 ⅜ ⇔≡™

╢⁹ 

 

 (6) ─  

╩♃כ♦─ ∆⁹ 

5 - 1 1  ─  

 
1997 

 

1998 

 

1999 

 

2000 

 

2001 

 

2002 

 

2003 

 

2004 

 

 21,361 47,620 75,811 124,873 161,651 188,194 211,753 238,469 

 19,330 45,192 70,783 117,877 155,837 183,427 204,993 231,377 

 

 

631 

19.4% 

1,011 

31.1% 

1,214 

37.3% 

2,340 

72.5% 

2,617 

80.6% 

2,747 

84.9% 

2,891 

91.6% 

2,796 

91.6% 

 5,238 7,786 8,485 11,019 11,657 11,910 12,299 12,330 

 
2005 

 

2006 

 

2007 

 

2008 

 

2009 

 

2010 

 

2011 

 

2012 

 

 251,962 268,266 283,441 283,666 287,340 296,815 297,839 299,241 

 244,026 261,265 277,015 277,421 279,201 286,009 288,292 288,762 

 

 

1,747 

94.7% 

1,752 

95.9% 

1,765 

97.5% 

1,765 

98.1% 

1,736 

99.1% 

1,711 

97.8% 

1,694 

97.2% 

1,696 

97.4% 

 12,477 12,637 12,659 12,714 12,724 12,610 12,607 12,688 

 
2013 

 

2014 

 

2015 

 

2016 

 

2017 

 

 301,787 292,455 292,881 298,466 302,403 

 291,700 282,287 280,301 285,335 287,544 

 

 

1,702 

97.7% 

1,717 

98.6% 

1,717 

98.6% 

1,722 

98.9% 

1,719 

98.7% 

 12,697 12,651 12,665 12,667 12,630 

2019 3 9  

 

2017 3 1,741 23  

2017 3 12,692  

 ( 7 ) ꜟ כ ♩ ─  
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5 - 1 2  ꜟ כ ♩ ─  

 
1997 

 

1998 

 

1999 

 

2000 

 

2001 

 

2002 

 

2003 

 

2004 

 

/  101,755 101,755 95,135 88,825 83,800 75,100 64,000 48,000 

 443 764 981 1,707 2,042 2,186 2,348 2,315 

 14,014 35,664 55,675 96,652 131,027 153,860 173,875 191,726 

 29 28 36 42 51 56 58 59 

 8,398 23,909 39,605 68,575 94,912 112,485 124,298 147,698 

 
867 2,662 4,021 6,850 9,104 9,096 8,418 7,592 

 
2005 

 

2006 

 

2007 

 

2008 

 

2009 

 

2010 

 

2011 

 

 

/  

β1 

31,200 9,100 1,800 

1,800 1,700 4,200 3,600 

β2 1,300 600 1,500 500 

 1,352 1,082 1,082 1,137 1,211 1,186 1,176 

 169,917 140,416 140,013 
β4 

153,732 
188,783 194,205 194,996 

 48 46 50 49 51 52 52 

 143,032 106.445 111,847 121,500 158,296 153,192 154,357 

 

 

β1 

3,273 231 89 

857 1,140 54 5 

β2 326 88 340 112 

β3 - 2,143 5,026 4,496 1,408 4,094 8,485 

 
2012 

 

2013 

 

2014 

 

2015 

 

2016 

 

2017 

 

2018 

 

2019 

 

β6 

/  

β1 3,400 4,500 1,500 3,300 2,300 2,000 9,200 3,200 

β2 300 100 400 100 300 100 0 0 

 1,180 1,198 1,202 1,200 1,212 1,212 1,210 - 

 194,777 199,962 192,715 192,169 194,865 198,821 211,480 - 

 

β5 
56 

 

55 

 60 

 59 

 

57 

 

52 

 

52 

 

46 

 

45 
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47 

 

55 

 

52 

 

51 

 

45 

 

45 

 155,017 168,805 150,056 161,026 154,137 157,473 169,927 - 

 

 

β1 800 755 -164 1,471 629 49 2,393 - 

β2 52 0 102 326 61 12   

β3 7,927 6,894 10,194 6,407 5,068 7,917 7,293 - 

2019 11 30  

é  

β1 é

 

 

 

β2 é

  2006 6  

β3  

β4 2008  

β5 2012 2013 2

 

β6  2013 5 2014 8 2015

 

 

 

 

 

 

 

(8) PET ─  

5 - 1 3  ⱨ ꜠ כ ◒  

 

 
2006  

 

2007  

 

2008  

 

2009  

 

2010  

 

2011  

 

 69.7 101.2 95.7 95.1 84.3 96.8 

 87.5 83.7 87.5 72.7 59.2 95.7 
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β1 14.4 11.1 4.7 1.7 19.9 26.1 

 18.0 7.6 3.8 5.5 9.1 9.7 

 189.5 203.5 191.7 175.0 172.6 228.3 

 
2012  

 

2013  

 

2014  

 

2015  

 

2016  

 

2017  

 

2018  

 

 85.5 88.7 90.1 104.7 110.4 117.5 131.8 

 83.9 93.1 88.0 78.5 65.8 63.3 58.8 

to β2 27.1 40.3 33.6 37.2 57.5 61.3 72.7 

 27.1 8.5 13.4 5.9 5.6 6.8 13.1 

 206.2 230.6 225.2 226.3 239.2 249.0 276.4 

PET  

β1 2006 2011  PET  

β2 2012  to PET

 

2006 PET

 

 

 

 

 

 

 

 

(9) ─  

5-14 ─  
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     ⁸2018 ⅛╠PET Ⱳ♩ꜟꜞ◘▬◒ꜟ  

       Ⱳ♩ꜟ ⁸PET Ⱳ♩ꜟ PET Ⱳ♩ꜟꜞ◘▬◒ꜟ  

 │⁸2004 ╕≢│ PET Ⱳ♩ꜟ ╩ ∫≡™√⅜⁸2005 ⅛╠ PET Ⱳ

♩ꜟ ╩ ∫≡™╢⁹↓↓≢│⁸2005 ╩♃כ♦─ ╡ →√⁹ 

 

8. ⁸ ─ ╡ ╖ 

 

│⁸ 374 ⁸170 ─ ─ ≢№╢⁹ ↔╖─

│⁸75,000⅛ №╢⁹ ה PETה Ⱳ♩ꜟ─ │∕╣∙╣ 90 ─ ≢№╢⁹

│⁸ ה PETה Ⱳ♩ꜟ╩ ⇔⁸ 4⅛ ─ ≢ ↑╩⇔≡™╢⁹

│⁸↓─ ⅜ ≤ ⅎ≡™╢⁹ 

│⁸2015 ⅛╠ 2018 ⌐⅛↑≡⁸ 1300 ─ ╩ ∫√⁹

⌐│⁸ ☿♇♩─ ⌐⁸↔╖≤ ─ ↑ ⇔ ⅜╦⅛╢ ⁸ ▪ⱪꜞ╛ AI

─♅ꜗ♇♩ⱳ♇♩⅜ ⅛╢♅ꜝ◦╩ ╣≡™╢⁹ ⌐ ⇔≡│⁸6 ⅛ ─Ɽfiⱨ꜠♇♩⁸

10⅛ ╩♩♇꜠ⱨכꜞ─ ⇔≡™╢⁹ 

│⁸18─ ⅜№╢⅜⁸ ─ ⌐№╦∑≡ ╩ ⇔≡™╢⁹ │⁸○

ꜟכ ≢ⱪꜝ☻♅♇◒ ⌐ ╡ ╪≢⅔╡⁸₈╟↓│╕ⱪꜝ☻♅♇◒ ▪◒◦ꜛfiⱪ

꜡◓ꜝⱶ₉╩ 9 ⌐ ⇔√⁹↓─▪◒◦ꜛfiⱪ꜡◓ꜝⱶ│⁸ ∞↑≢⌂ↄ

≢ ╡ ╪≢™╢≤↓╤⌐ ⅜№╢⁹ ─ ╡ ╖╩ ∫≡™╢

│ ⌐│⌂™⁹ 

 

 

 │⁸ 10 1 ⅛╠ √⌂PET Ⱳ♩ꜟ ⱶ♥☻◦ꜟ◒▬◘ꜞה ╖╪⌂≢

0.0

20.0

40.0

60.0

80.0

100.0

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

♩

fi

─

Ⱳ♩ꜟ

PETⱲ♩ꜟ
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≈⌂→╢Ɑ♇♩Ⱳ♩ꜟ ⱪ꜡☺▼◒♩ ⌐ ╡ ╪∞⁹↓─ⱪ꜡☺▼◒♩│⁸ ─ ≢№╢

₈ⱪꜝ☻♅♇◒ ₉β─ ⸗♦ꜟ ≤⇔≡ ↕╣√⁹∕─ │⁸ ≢№

╢⁹ 

ה ◗Ⱶ≤⇔≡ ⅜ ⇔≡™╢ ⅛╠ ↕╣╢ PET Ⱳ♩ꜟ╩⁸ ◖Ⱶꜙ♬♥

▫≤ ⅜ ⇔≡ ∆╢⁹ 

ה ─ ⌐╟╡⁸ ⌐⅔↑╢ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ Ⱳ♩ꜟ toⱲ♩ꜟ ╩ ⇔⁸ⱪ

ꜝ☻♅♇◒─ ╩ ∆╢⁹ 

ה ⌐ ∆╢ ╩ ╘≡™ↄ↓≤≢⁸↕╠⌂╢↔╖─ ╩ꜟ◒▬◘ꜞה ∆╢⁹ 

─☻Ⱶꜙ♬♥▫ⱦ☺Ⱡ◖ה ╩ ╣╢↓≤≢⁸ ⌂ ┼ ⇔⁸ №╢

≠ↄ╡⌐ ∆╢⁹ 

ה ⸗♦ꜟ ≤⇔≡ ≤ ⇔⁸ ─ ╛ ≢─ ⌐ ↑√ ⁸

╩ ℮⁹ 

↓─ ╖│⁸ ⇔√PET Ⱳ♩ꜟ╩₈ ₉≤⇔≡ ⅜ ╩ ⇔≡ꜞ◘▬◒ꜟ⇔

≡™√╙─╩⁸₈ №╢ ₉≤⇔≡ ℮ ⅜ ⇔™⁹ ≤ │⁸2019 6 ─G20

⌐ ∟⁸1 ⌐₈⅔⅔↕⅛ⱪꜝ☻♅♇◒↔╖♀꜡ ₉╩ ⇔√⁹↓╣│⁸ ⅜ ⅛

╣╢ 2025 ╕≢⌐⁸ ™ ≡ⱪꜝ☻♅♇◒─ ╛ꜞ◘▬◒ꜟ ╩ ≤ ⅜ ⇔√╙

─≢№╢⁹ 

β +Renewable ╩ ⌐⁸ ⌂ᵑ ᵒ ⱪꜝ ᵓ ᵔ ╩ ≤∆╢⁹ 5

31  

כ◖ה◌◖  ꜝ

⁸│ꜝכ◖ה◌◖ 5 ─Ⱳ♩ꜞfi◓ ≤ PET Ⱳ♩ꜟ─ ╩ ↕∑╟℮≤

╩ⱶ₉♥☻◦ꜝכ◖ה◌◖⁸₈≡⇔ ─ⱶ₉♥☻◦ꜝכ◖ה◌◖⁹₈√∫ │⁸▪ⱷꜞ◌

⅜ 2018 1 ⌐ ⇔√₈World Without Waste ₉╩ ∆╢√╘⌐₈2030 ╕≢⌐ ─

⅜ⱶ♥☻◦ꜝכ◖ה◌◖ ∆╢ ≤ ─ ╩ 100 ⇔⁸∆═≡ꜞ◘▬◒ꜟ∆╢₉

≤™℮ ⌂ ≢№╢⁹ 

ⱶ│⁸2018♥☻◦ꜝכ◖ה◌◖─ 1 ₈ ─ 2030 ⱦ☺ꜛfi₉╩ ⇔⁸₈ ₉

₈ ₉₈Ɽ₉כ♫♩כ╩ 3 ≤∆╢ ⌂ ╩ ╘√⁹2019 7 12 ─

₈ ─ 2030 ⱦ☺ꜛfi₉│⁸ √⌂ ≤⇔≡™╢⁹ 

2025ה ╕≢⌐⁸ ≢ ∆╢ ≡─ ⌐ꜞ◘▬◒ꜟ ⌂ ╩ ∆╢⁹ 

2030ה ⌐│⁸ Ⱳ♩ꜟ toⱲ♩ꜟ ─ ╩ 90 ╕≢ ╘╢⁹╕√⁸◘☻♥▫♫Ⱪꜟ

─ ╩ 100 ≤∆╢↓≤≢⁸ √⌂ ╩ ⇔⌂™ ─ ╩ ∆⁹ 

2030ה ╕≢⌐⁸ ≢ ⇔√ ≤ ─Ɑ♇♩Ⱳ♩ꜟ╩ ∆╢⁹ 

P G  
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P&G │⁸ ─ ≢ ⇔√ ⱪꜝ☻♅♇◒↔╖╩ ⌐ ∆╢≤ ⇔√⁹

₈▪☺▪│ⱪꜝ↔╖─ ⅜ ↄ⁸ ╙ⱪꜝ ⌐ ⇔≡™╢⁹ ≤⇔≡

─ ╡ ╖╩ ⇔≡™ↄ ⅜№╢₉⁹ P&G ☺ꜗⱤfi ☻♃♬ꜝⱩהⱭ☿ꜝ  

JOY ≢ ─ 25 ⌐ ⱪꜝ↔╖╩Ɽ♇◔כ☺⌐ ⇔√ ╩ 55 ∆╢⁹1

2⅛ ─ ⌐ ∆╢⁹P&G │≢Ɽ♇꜡כꜜ│ 2017 ⅛╠ ⱪꜝ↔╖╩ ⇔√Ɽ♇◔

─☺כ ╛◦ꜗfiⱪכ╩ ⇔≡™╢⁹ ≢╙ 2019 ⅛╠ ⇔≡™╢⁹ ─

╩ ╗₈ ₉⅜ ∆╢ ─ ⌐ ⇔≡™╢⁹ ─ ≤⇔≡ ╩ ╪

∞─│⁸▪☺▪⅛╠─ ◗Ⱶ⅜ ™↓≤⁸ ™ ╩ ≈ꜞ◘▬◒ꜟ ⅜ ™⅛╠∞⁹ 

(5)◘fi♩ꜞכ  

◘fi♩ꜞ⁸│כ ─PET Ⱳ♩ꜟ⁸ ─ꜝⱬꜟ╩ ⇔√⁹ ─PET

Ⱳ♩ꜟ╩ ⇔⁸ ≤ ╩ ∆╢₈FtoP♄▬꜠◒♩ꜞ◘▬◒ꜟ ₉╩

⇔√⁹ 

₈FtoP ♄▬꜠◒♩ꜞ◘▬◒ꜟ ₉≤│⁸Ɑ♇♩Ⱳ♩ꜟ⅛╠ Ɑ♇♩Ⱳ♩ꜟ╩≈ↄ╢Ⱳ♩ꜟ

toⱲ♩ꜟꜞ◘▬◒ꜟ╩↕╠⌐ ה ↕∑√╙─≢⁸ ⇔√Ɑ♇♩Ⱳ♩ꜟ╩ ה ⇔

√ⱨ꜠כ◒ Flake ╩ ה ≢ ⇔⁸ ⁸ ⱪꜞⱨ◊כⱶ Preform

β1 ╩ ≢⅝╢ ≢№╢⁹ⱪꜞⱨ◊כⱶ ╕≢⌐ ╛ ⌂≥ ↄ─ ⅜

∞∫√ ─ ╖≤ ∆╢≤⁸CO2 ╩ 25 β2 ≢⅝╢⁹ 

◘fi♩ꜞ₈│כFtoP ꜝ▬fi₉ ╩ ⌐⁸ ─ ⌂™ꜞ◘▬◒ꜟⱭ♇♩Ⱳ♩ꜟ

╩↕╠⌐ ⇔⁸ ╙ ╩ ╡ ↄ ⌐ ⌐ ╡ ╖⁸ ─

╩™∫∕℮ ⇔≡™ↄ≤ ═≡™╕∆⁹ 

 β1 PET ⅛╠ ╠╣╢⁸ ─╟℮⌂ ╩⇔√Ɑ♇♩Ⱳ♩ꜟ─ ⁹ ⇔⁸ ╩ ⅝ ╗↓≤≢Ɑ♇♩Ⱳ♩

ꜟ⌐ ↕╣╢⁹ 

 β2 Ɑ♇♩Ⱳ♩ꜟ ⱪꜞⱨ◊כⱶ 1 №√╡⁹ 

◘fi♩ꜞ⁸│כ ─ ╡ ╖≢ ═√₈╖╪⌂≢≈⌂→╢Ɑ♇♩Ⱳ♩ꜟ ⱪ꜡☺▼

◒♩₉⌐₈◘fi♩ꜞכMONOZUKURI ◄◐☻Ɽ₉♩כ≤⇔≡ ⇔√⁹ │⁸PET Ⱳ♩

ꜟ─ ⌐ ∂≡◘fi♩ꜞכ⅛╠ ╩ ↑ ╢⁹◘fi♩ꜞכ│ ╘√ PET Ⱳ♩ꜟ╩

⇔⁸ ─ ⌐ ∆╢⁹∕─ ⁸PET Ⱳ♩ꜟ─ⱪꜞⱨ◊כⱶ╩ ™ ∆

╖≢№╢⁹ 

(6)▪◘ⱥ  

 ▪◘ⱥ │⁸ⱪꜝ☻♅♇◒ ╛ ⱪꜝ☻♅♇◒ ─ ⌐⅔™≡⁸ ⌂

─ ⌐ ↑√ ≤⇔≡₈ 2030₉╩ ⇔√⁹∕─ ─₈ꜞ◘▬◒ꜟ PET⁸

₉⌐ ∆╢ ≤⇔≡⁸2030 ╕≢⌐ⱪꜝ☻♅♇◒ (PET Ⱳ♩ꜟ⁸ꜝⱬ

ꜟ⁸◐ꜗ♇ⱪ⁸ⱪꜝ☻♅♇◒Ⱳ♩ )ꜟ─ ─ 60%⌐ꜞ◘▬◒ꜟ PET⁸ ─
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⌂≥╩ ∆╢↓≤╩ ⇔≡™╢⁹ 

ₒꜞ◘▬◒ꜟPET⁸  x

2030 ╕≢⌐⁸ⱪꜝ☻♅♇◒ (PET Ⱳ♩ꜟ⁸ꜝⱬꜟ⁸◐ꜗ♇ⱪ⁸ⱪꜝ☻♅♇◒Ⱳ

♩ )ꜟ─ ─ 60%⌐ꜞ◘▬◒ꜟ PET⁸ ─ ⌂≥╩ ∆╢↓≤╩

∆⁹ 

ₒꜞ♦ꜙכ☻  x

ꜝⱬꜟ꜠☻Ⱳ♩ꜟ╩ ∆╢⌂≥ⱪꜝ☻♅♇◒ ─ ╩ ∆⁹ 

ₒ ⌐ ⇔√  x

ⱪꜝ☻♅♇◒ ─ ╛⁸ ⇔™ ─ ╩ ∆⁹ 

(7)◐ꜞfiⱱꜟ♦▫fi◓☻  

◐ꜞfi│⁸₈◐ꜞfi◓ꜟכⱪ ⱪꜝ☻♥♇◒ⱳꜞ◦₉כ╩ ⇔⁸ ╩ ⇔≡™╢⁹

│ ─≤⅔╡≢№╢⁹ 

ᵑPET Ⱳ♩ꜟ─ ╩  

◐ꜞfi◓ꜟכⱪ⅜ ⇔≡™╢ⱪꜝ☻♅♇◒ ─╒≤╪≥│ Ⱳ♩ꜟ PET

⅜ ╘≡⅔╡⁸∕─ ⌐ꜞ◘▬◒ꜟ ╩ ⇔≡™╢⁹PET Ⱳ♩ꜟ─ ╩ ∆

╢√╘⁸ ⌐⅔↑╢ꜞ◘▬◒ꜟ ─ ╩2027 ╕≢⌐50 ⌐ ╘╢↓≤╩ ∆⁹ 

╕√⁸ ╩ ∆╢√╘⌐│⁸ ⌂ PET Ⱳ♩ꜟ╩ ⌐ ∆╢↓≤⅜

≤⌂╢√╘⁸ ╛ ⁸ ≤ ⇔⌂⅜╠⁸ ⌂ PET Ⱳ♩ꜟ─

⌂ ה ◦☻♥ⱶ─ ╩ ⌐ ╘≡™ↄ⁹ 

ᵒ꞉fi►▼▬ⱪꜝ☻♅♇◒β1─ ⅔╟┘ ─ ┼─ ⌐ ╘╢ 

꞉fi►▼▬ⱪꜝ☻♅♇◒─ ⌐ ╘╢≤≤╙⌐⁸ ─ ┼─ ⌐╙ ╡ ╗⁹ 

β1 ╩ ≤⇔⌂™⁸ ∞↑⇔⅛ ╦╣⌂™ ™ ≡─ⱪꜝ☻♅♇◒⁹ 

ᵓPET Ⱳ♩ꜟ ─ ╩ ∆ 

─ ⅛╠ PET Ⱳ♩ꜟ─ ╩ ⌐ ╘≡⅝√⅜⁸╟╡ ─

╩ ∆⁹ 

╕√⁸PET Ⱳ♩ꜟ ─ ─√╘⁸ ⅛╠─ ⌐ ↑√ ─

PET Ⱳ♩ꜟ ─ ╙ ╘≡™ↄ⁹ 

8 ⌐ 

⅜⁸PET Ⱳ♩ꜟ─ꜞ◘▬◒ꜟ⌐ ⌂ │⁸ │⁸ⱪꜝ☻♅♇◒ ─

⅜ 2 ≢№╢⁹↓─ⱪꜝ☻♅♇◒ │⁸ ╛CO ─ ⅛╠ 2019

⌐ ⅜ ╕∫√⁹↓╣╩ ↑⁸ כ♬♁╛ ⌐ ─№╢ ⅜⁸ ─

⅛╠PET Ⱳ♩ꜟ ─ ╩ ╡╛╘╢⌂≥PET Ⱳ♩ꜟ ─ ⅝⅜№╢⅛╠≢№╢⁹ 

↓─₈ PET Ⱳ♩ꜟ₉─ ⅝⌐ ⇔⁸ ⱷכ◌כ ⅜ ╩ ™≢™╢─⅜⁸PET Ⱳ
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♩ꜟ─ꜞ◘▬◒ꜟ₈Ⱳ♩ꜟ to Ⱳ♩ꜟ₉≢№╢⁹ ≢│⁸PET Ⱳ♩ꜟ┼ꜞ◘▬◒ꜟ↕╣╢─│

2 ⇔⅛⌂™⁹ │ ─ ⌐ꜞ◘▬◒ꜟ↕╣≡™╢⁹∕─ ─└≤≈│

╖PET Ⱳ♩ꜟ─ ⅜№╢⁹PET Ⱳ♩ꜟ╩ ∆╢ │⁸ ⅜ ∆╢₈ ◗Ⱶ₉

≤ ─ ─ BOX ⅛╠ ↕╣╢₈ ₉─  ⁹╢№⅜♩כꜟ

₈ ₉│⁸ ⱷכ◌כ⅜ ⌐ ⇔≡™╢╙─≢№╢⁹ ─ ⌐ ⇔

≡™╢ Ⱳ♇◒☻⌐⅛╠Ⱳ♩ꜟ╩ ╣╢─≢№╢⅜⁸Ⱳ♩ꜟ∞↑≢⌂ↄ ₁⌂◗Ⱶ⁸∆⌂╦∟

─ ⅜ ™⁹∕─ ─ ⌐⅛⅛╢ │ ⅝™⁹ ≤ ⌐ ≡╠╣√PET Ⱳ

♩ꜟ╩ꜞ◘▬◒ꜟ∆╢─│ ⇔™⁹ 

₈ ◗Ⱶ₉│ ≢ ה ↕╣≡™╢√╘ ⅝╣™≢№╢⁹⇔⅛⇔⁸₈ ◗Ⱶ₉

│⁸ ⅜ ה ⇔√ ⌐ ⌐⅛↑╠╣╢√╘ ⌐ ╩ ∆╢↓≤⅜ ⇔™⁹

◘fi♩ꜞ⁸⅜כ ╖PET Ⱳ♩ꜟ─ ⌐ ⇔√─│ ⅛╠ ╢ ╖PET Ⱳ♩

ꜟ╩ ⌐ ╢√╘≢№╢⁹ 

5-15 ─ ─  

 
  

 

₈◗Ⱶ₉─ │ ₁ ─ ⌐ ∆╢ ╩ ╘⌂↑╣┌⌂╠⌂™⁹♥꜡ ≤⇔≡

─◗Ⱶ ⅜ ↕╣≡™╢⁹∕╣≢⁸ ↔╖╩ ─ BOX ⌐ ∫ ╪≢™

⅜☻כ◔╢ ™⁹ ⅜ ╣≡ Ⱳ♇◒☻⅜ ╘⌂ ⌐⌂∫≡™╢↓≤⅜№╢⁹ │

∞⅜⁸ ◗Ⱶ╩ ≢ ∫ ╪≢™╢╟℮≢│ⱪꜝ☻♅♇◒↔╖ ⅜ ⇔≡⇔╕℮⁹

╛ⱴfi◦ꜛfi─◗Ⱶ☻♥כ◦ꜛfi╩ ∆╢≤⁸ ⌐ ∆╢ ─ ─ ™⅜ ⅎ≡ↄ╢⁹

⅝∟╪≤ ↕╣≡™╢≤↓╤⅜№╣┌⁸ ◗Ⱶ─ ⅛╠ PET Ⱳ♩ꜟ⅜ ™≡™╢↓≤╙№

╢⁹ 

 

 

 

 

5-16 ─◗Ⱶ☻♥כ◦ꜛfi   5-17 ─◗Ⱶ☻♥כ◦ꜛfi 
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5-16│ ≤⇔≡™╢⅜⁸ 5-17│ ≢ ╩ ⇔ ≢⅝≡™╢⅛≥℮⅛

≢№╢⁹ 

╩ ⌐ ─▪ꜞ◄☻ⱦכ◘℮⁹╟╖≡⇔ Ⱳ♇◒☻│⁸₈ ◗Ⱶ╩ ≡⌂™≢₉

≤ ↕╣≡™╢⁹◗Ⱶ ⅜№╢─≢ ╟ↄ ─◗Ⱶ╩ ≡╢≤™℮╟╡⁸ ∆╢↓≤⌂ↄ

⇔↓╕╣√ ⅜∆╢⁹ ╛∆◗Ⱶ≤PET Ⱳ♩ꜟ⁸ ⁸ ◗Ⱶ╩ ∆╢∞↑≢⌂ↄ⁸

╩ ↄ ∫≡ ∆╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹∕℮∆╣┌⁸ ╙ꜞ◘▬◒ꜟ

─ ⌂ ≤⌂╢≢№╤℮⁹ 

ⱬ♩♫ⱶ│⁸₈ꜞ◘▬◒ꜟ ₉≤ ╦╣≡™╢⁹∕─ │ ↔≤ ╩ ⇔⁸☺ꜗfi

◒◦ꜛ♇ⱪ≤ ╦╣╢≤↓╤≢ ⌐ ⅜↕╣≡™╢⁹ ↕╣√◗Ⱶ│⁸₈ⱪꜝ☻♅♇◒ ₉

╛₈ ₉₈ ↄ∏ ₉⌐ ┌╣∕╣∙╣ ↕╣≡™╢⁹ⱪꜝ◗Ⱶ│ ה ╩ ≡

Ɑ꜠♇♩≤⇔≡ ↕╣≡™╢⁹ ─ ≈╩ ™≡╖√⅜ ⅜ ™⁹ │ ─

│ ⇔≡™╢╟℮∞⅜⁸↓╣≢ ╩ ≡≡™╢ √∟⅜ ↄ ╪≢│™⌂™╟℮≢№╢⁹

╩ ∂≡ꜞ◘▬◒ꜟ ⌐ ╩ ⇔ ╪∞⅜⁸ ⌐ ⅔ ╡─ ⅜№∫√⁹

∕╣≢╙ 2⅛ ⇔≡ ™√⁹ ≢ √ ╒≥└≥ↄ│⌂™⅜ ⌐ ≢ ⅜

↕╣≡™√⁹┘∫ↄ╡⇔√─│⁸◗Ⱶ─ ─ ↄ⌐ ⌂ⱴfi◦ꜛfi⅜ ↕╣≡™╢↓≤≢№

╢⁹ ⅜ ™─≢ ⌐ ↕╣≡⅔╡⁸ │ ™≤─↓≤≢№∫√⁹ 

5-18 Ɫⱡ▬ ─ⱪꜝ◗Ⱶ  ⌐ⱴfi◦ꜛfi⅜ ⅎ╢ 

  

 

 

 

5-19 Ɫⱡ▬ ⌐№╢ⱪꜝ☻♅♇◒ ─ ≈ 
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5-20 Ɫⱡ▬ ⌐№╢ⱪꜝ☻♅♇◒ ─ ≈⁹ │PET  

  

 

5-21 ▬○fi⸗כꜟⱢⱡ▬─ PETⱲ♩ꜟ♠ꜞכ≤  5-22 ◗Ⱶ ☻◔

כꜙ☺  ꜟ

 

 

─◗Ⱶ │ꜟכꜙ☺◔☻ ⌐ ═≡ ⅜ ™⁹ 
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PETה Ⱳ♩ꜟ ה       2019  

PETה Ⱳ♩ꜟ  HP              ה◘fi♩ꜞכHD   

ה ⱪꜝ☻♅♇◒ ⱥ◘▪ה          

ה   fiꜞ◐ה                  

ה ה                       

פֿꜝⱪ▬♄ה  JהPLASTICSSה                 

◒♇▫♥☻ꜝⱪ▬◄►ꜛ◐ה            
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 ⱪꜝ☻♅♇◒↔╖ ─ ╡ ╖ 

↓─ כⱡⱵ◖◄כꜝꜙ◐כ◘│≢ ⁸ ⁸ ╩ⱪꜝ☻♅♇◒↔╖ ─

╡ ╖≤⇔≡ ∆╢⁹ 

 כⱡⱵ◖◄כꜝꜙ◐כ◘.1

╩ ≤⇔≡⁸ ─ ─ ≤⁸∕╣╩ ∆╢ √⌂ ⸗♦ꜟ≤⇔≡ ↕

╣√ ╩ ה ⇔ ↑╢ ─┼₉כⱡⱵ◖◄כꜝꜙ◐כ◘₈ꜟ♦⸗ ⌐ ↑√

⅝⅜ ⇔≡™╢⁹ 

 │≥כⱡⱵ◖◄כꜝꜙ◐כ◘(1)

ה ה ∆╢ ─ ⸗♦ꜟ╩⁸ ⱡⱵ◖◄כꜝꜙ◐כ◘╢№≢

כ Circular Economy CE ⌐ ↕∑╢ ⅝⅜ ≢ ⌐ ╖≈≈№╢⁹ ≢│⁸

↓╣╕≢ ≤ ⌂↕╣≡™√╙─╩ ≤ ⅎ⁸ ╩ ↕⌂™ ─ ╖≤ ↕

╣≡™╢⁹ EU ─ ≢№╢ │Ᵽ▬○ ─ ╛ ─

⁸ ╡ ╡ ⅛╠ ┼─ ⁸◦▼▪ꜞfi◓ ⌂≥ ™ ╩ ╘≡™╢⁹ 

₈ ⅜ ≢⌂↑╣┌⁸╙│╛ √∟⅜ ⅝ ╣⌂™₉∕╪⌂ⱦ☺Ⱡ☻ ─

⅜ ⌐№╡⁸ ╩ ╘≡™╢⁹18 ┌─ ⅛╠ 250 ⁹∕─ ⁸ ─

│ 7 ⅛╠ 72 ╒≥⌐ ╣ ⅜╡⁸ ╙ ⅜ ╕╣≡™╢⁹⇔⅛⇔⁸ ─

⌐│∆≢⌐ ⅜ ⅎ≡™╢╙─╙№╢⁹ 

↓╣╕≢₈ ₉≤™℮≤⁸CSR (corporate social responsibility ⁸ ─ ) ─

∞≤ ⅎ╠╣⅜∟≢№∫√⅜⁸ ╩ ↕⌂™ⱦ☺Ⱡ☻ ╩ꜟ◒▬◘ꜞ⁸☻כꜚꜞ⁸╛ ∂≡

╩ ∑╢─⅜ ™≤⌂∫≡™╢⁹ 

─ ⌐│⁸ ⌐ ↄ─₈ ₉⅜ ⇔≡™╢⁹ ⅎ┌⁸ ─ ⁸ ⁸ ≡╠

╣╢ ⁸╕∞ ≢⅝╢⌐╙⅛⅛╦╠∏ ↕╣≡™╢ ⌂≥⅜№╢⁹ כꜝꜙ◐כ◘⅜

◄◖ⱡⱵכ─ⱦ☺Ⱡ☻⸗♦ꜟ ⸗ⱡ╩ ⌐ ℮ ⅛╠ ⌐ ℮ ⌐◦ⱨ♩ ╩

∆╢↓≤≢⁸∕℮⇔√ ╩ ⇔⁸ ╩ ╖ ∆↓≤⅜ ⌐⌂╢⁹ 

⁸│כⱡⱵ◖◄כꜝꜙ◐כ◘ 250 ™≡⅝√ ⌐⅔↑╢ ≤ ─№╡ ╩

╕≢⌐ ™꜠ⱬꜟ≢ ⇔⁸↕╕↨╕⌂ ╩╙√╠∆ ╩ ╘≡™╢⁹♦☺♃ꜟ─

╩ ™ │כⱡⱵ◖◄כꜝꜙ◐כ◘⁸⌐ ⌐ ╩ ↄ ⅝⌂♅ꜗfi☻╩╙√╠∆∞╤℮⁹

▪◒☿fi♅ꜙ▪│ 2030 ╕≢⌐⁸ √⌐ 4.5 ♪ꜟ╙─ ╩ ╖ ∑╢≤ ⇔≡™╢⁹ 

↓─ │ ◖fi◘ꜟ♥▫fi◓ ─▪◒☿fi♅ꜙ▪⅜ 2015 ⌐ ⇔√⁹

│₈ ꜟ♃☺♦ כⱡⱵ◖◄הכꜝꜙ◐כ◘  ─ ₉≤⇔≡ 2019 10

⌐ ↕╣√⁹ ─ │₈Waste to Wealth ₉≢⁸ ╩ ⌐ ⅎ╢≤™℮ ≢№╢⁹ 

RE ╛ Ɽ♇◔כ☺ CEP │⁸ ⌐⅔↑╢ Europe 2020

─√╘─▬♬◦▪♅Ⱪ─ ≈≤⇔≡ ╠╣√⁹ Europe 2020 │ 2020 ╕≢
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─EU ─ ה ≤⇔≡ 2010 10 ⌐ ↕╣⁸∕─ ≢ⱨꜝ♇◓◦♇ⱪ▬

♬◦▪♅Ⱪ⌐ RE ⅜ ≠↑╠╣╢⁹Europe 2020 ─ ─√╘─ ≤⇔≡RE꜡

⅜ⱴ♇ⱪ♪כ ╠╣√⁹∕╣│ ⌂ ─ ≈≤⇔≡⁸ ≤ ─

≤⇔≡─ ╩ ≤⇔√ꜞ◘▬◒ꜟ ⌐ ≠ↄ ⅜ ↕╣╢⁹ 

Europe 2020 │ 2015 12 ⌐ ⇔⁸ │ 2030 ⌐ ↑√ ─ ≤⇔

≡⁸ Ɽ♇◔כ☺ CEP ╩ ⇔√⁹∕─ ≤⇔≡ ⅜№╢⁹ 

ᵑ ⁸ ⁸ ─ ╩ ⌂ ╡ ↄ ⇔⁸ ─ │ ∆╢⁹ 

ᵒEU ┘ ≢─ ⅝ → 

ᵓ ≤ ⅛╠─ⱦ☺Ⱡ☻  

ᵔ ⇔™ⱦ☺Ⱡ☻ ─  

ᵕ ⌂ SDGs ─  

─כⱡⱵ◖◄כꜝꜙ◐כ◘ ⌐│ ≤ ─ ⅜№╢⁹ ─ │

≢№╡⁸ ⅛╠♦▫◌♇ⱪꜞfi◓⇔√ ⌐ ∑↨╢╩ ⌂™ ⌐№╢⁹↓╣╕≢─

≢│⁸ ⌐ ⇔≡◄Ⱡꜟ◑כ ╙ ⅎ╢≤↕╣≡⅝√⁹ ⅜ ⌐⌂╡⁸

⅜ ⅛≢ ⌐⌂╣┌⁸ ╛●☻╩√ↄ↕╪ ℮─│╙∫≤╙⌂╟℮⌐ ╦╣╕∆⁹♦▫◌

♇ⱪꜞfi◓≤│ ╡ ⇔≤ ↕╣⁸ ⅎ⌐ ⇔≡ ─ ╛ ↕╩ ⇔≈≈╙⁸

◄Ⱡꜟ◑כ ╩ ╠⇔≡™ↄ⁸ ∟ ╩₈ ╡ ∆₉≤™℮ ⅎ ≢№╢⁹ ⅎ┌⁸ ─

ה ╩ ℮⁸◄Ⱡꜟ◑כ ─ ╩ ╘╢⁸↓╣╕≢⌐⌂™ ≢ ◄Ⱡ

∆╢↓≤⌐╟╡⁸♦▫◌♇ⱪꜞfi◓│ ⌐⌂╢⁹ 

≤ ─ ⌐≤∫≡│⁸Ɽꜞ 2°C ─ ⅜ ≢

№╢⁹ ≤ ╩ ≢ ™⁸ ≤ ─♦▫◌♇ⱪꜞfi◓

╩ ∆╢ ™≤⌂∫≡™╢⁹ 

1972 ⌐ ↕╣√₈ ─ ₉│⁸꜡ ⅜ⱴ◒ꜝⱩכ ≤ ─ ⌐ ⇔⁸ⱴ◘♅

♠♇☿כꜙ ╩☼►♪ⱷה☻♬♦─ ≤∆╢ ⌐ⱶכ♅ ⇔≡⁸◦☻♥ⱶ♄▬♫Ⱶ

◒☻─ ╩ ⇔≡≤╡╕≤╘√ ≢№╢⁹ 

∕─ ⁸ ◦ꜛ♇◒⁸ ◦ꜛ♇◒╩ ⇔≡₈ ─ ₉─ ⇔↕⅜ ↕

╣√⅛≤ ⅎ√⁹ ⅜ →╣┌⁸ ╙ כⱥכ◖⅜╣⧵⁹√∫™≡⇔ ╛◌◌○

─╟℮⌂ ⌐╙ ╪≢™∫√⁹⇔⅛⇔⁸1980 ⌐ │ ⇔√⁹ ⌐⁸

─ ⌐╟∫≡⁸ ⇔™ ─ ╛ ─ ⌂ ⅜ ⌐№∫√⁹∕─ ⁸

2017 2018 ⌐ ⅜ ☻●ꜟכ▼◦⅜√⇔ ⌐╟∫≡ ─ │ ∟ ™

≡™╢⁹∕─ ⁸ ─ │ ⅎ≡⅝√⁹ 

↕≡⁸╦⅜ ╡╕№⅜כⱡⱵ◖◄כꜝꜙ◐כ◘≢ ⌐⌂∫≡™⌂⅛∫√⁹∕─ │⁸

○▬ꜟ◦ꜛ♇◒⁸ ○▬ꜟ◦ꜛ♇◒⌐╟∫≡ ⌐ ∫√╦⅜ ─ ⅜⁸ ╛◄Ⱡꜟ
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כ◑ ─ ╩ ⌐ ™≡™∫√⁹↓─ ⁸ ─ ⁸ ⌐ ≤ ─ ⌐⅔

™≡ ⇔√⁹∕─ ╩ ⌐ ╛♩ꜜ♃ ─ ⅜ ◐כ◘⁹√╣╦

⅜╦╙כⱡⱵ◖◄כꜝꜙ ≢ ╦╣√ ה ◄Ⱡꜟ◑כ─ ⅝ ⇔≤ ⅎ╠╣√⅛╠⁸

≢│№╕╡ ↕╣⌂⅛∫√≤ ↕╣╢⁹ 

╦⅜ ≢ ╦╣√ ⱦ☺Ⱡ☻│₈╙∫√™⌂™₉≤™℮ ⅜ ≢№∫√╟℮⌐ ╦╣╢⁹

∕╣│ ─ ─ ⅎ ⅜ ⌐№╢⁹╙── ╩ ╘₈ ₉⅛╠ ╡₈ ₉╕≢

™ ↄ∆≤™℮ ⅎ ≢№╢⁹ⱪꜝ☻♅♇◒↔╖─╟℮⌐⁸↔╖─ ≤ ─ ⌐▪fiⱴ♇♅

⅜ ─כⱡⱵ◖◄כꜝꜙ◐כ◘⁹╢№⅜≥↓╢∂ │⁸ ⱬכ☻≢─ꜞ◘▬◒ꜟ ─ ⅜

↕╣╢⁹ ⅎ┌⁸ ⅛╠ ⇔√ⱪꜝ☻♅♇◒↔╖│ ⌐ ℮≤↓╤⌐ ⅜

№╢⁹ ⌂ ◘☻♥▫♫Ⱪꜟ ≤™℮ ─ ⅜ ≤ ≢│ ⇔ ⌂∫≡™╢╟℮

⌐ ↑╠╣╢⁹ 

(2) ▪♇ⱪ◘▬◒  ꜟ

↕╣╢ ╛◄▪Ᵽ♇◓⌂≥╩ꜞⱷ▬◒⇔≡⁸Ᵽ♇◓╛ ≤⇔≡╟╖⅜ⅎ╠∑╢ ╡ ╖

⅜ ⅜∫≡™╢⁹ ╩ ∆╢₈ꜞ◘▬◒ꜟ₉≤ ™⁸ √⌂ ╩ ⅎ╢≤™℮ ≢₈▪

♇ⱪ◘▬◒ꜟ₉≤ ┌╣╢⁹ 

≢ ─כ♃▬◄ꜞ◒╢™≡⇔ ↕╪⅜ ∟ →√OZZO PLUS ○♇♂ⱪꜝ☻

≢│⁸⅔ ╛⅔ ─ ≢ Ᵽ♇◓ GRAIN TOTE♩כ♩√∫ ◓꜠▬fi ♩כ♩ ╩ ⇔≡

™╢⁹ 

 

         ○♇♂ⱪꜝ☻ www.instagram.com/ozzoplus  

⌐⁸▪♇ⱪ◘▬◒ꜟ⌐ ⇔≡ ─ ╩ ≈₈♄►fi◘▬◒ꜟ₉⅜№╢⁹√≤ⅎ┌⁸T ◦ꜗ

♠⅛╠ ╩ ╡⁸ ╟╡╙ ╛ ⅜ ⅜╡⁸™∏╣│◗Ⱶ≤⌂╢ꜞ◘▬◒ꜟ─↓≤╩ ⇔≡

™╢⁹ 
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─כⱡⱵ◖◄כꜝꜙ◐כ◘ (3) ⌐≈™≡ 

♪▬♠≢│⁸ 20 ─ ⁸ ⌐ ™ ╩ ↑≈≈⁸ ◄Ⱡꜟ◑כ ╛

●☻╩ ╠⇔≡™╢⁹ ◄Ⱡꜟ◑כ─ ╛◖☺▼Ⱡ⌐╟╢ ─

⁸ ─ ⌂≥⌐╟╡⁸ ╩ ⌐ ╛⇔≈≈⁸◄Ⱡꜟ◑כ ╩ ╘≡⅝√⁹ 

♪▬♠≢│ ◄Ⱡꜟ◑כ─ ⅜ ╟╡ ╪≢™╢⁹ ⌐⁸ ⅜ ╪≢™╢⁹

≢│ ⌐ ™√ ⅜ ⌂™⁹ ─ ≢│ ה ⅜№╡⁸

⌐ ™√ ⅜⌂™⁹∕─ ⁸ ╙№╢⇔⁸ ─ ╖─ ╙№╡⁸

─ ╙ ™⁸╕√⁸ ─ ≢│▪ꜟⱵ◘♇◦⅜ ⌐ ⅜∫≡™╢⁹ ╛ⱪꜝ☻

♅♇◒◘♇◦┼─ ⅜ ⅎ╠╣≡™╢⁹ ─ ─ ⅜ ◘♇◦ꜙ─ ╩ ╪≢

™╢⁹╕√⁸ ⱪꜝ☻♅♇◒─ ⌐⌂−ⱪꜝ☻♅♇◒≤™℮ ╙№╢⁹ 

╕≢─ ─ ≤ ◄Ⱡ≤◘כꜝꜙ◐כ◄◖ⱡⱵכ≤─ ™│⁸♪▬♠⅜ ╘╢

─ ₈▬fi♄☻♩ꜞ4.0כ 4 ₉⌐№╢⁹IoT ⌐╟╢ ה

─ ה ≤ ⅎ╠╣≡™╢⁹ 

≤ ─ ╩ ↕∑╢↓≤│⁸ ≢│⌂™╟℮⌐ כⱡⱵ◖◄כꜝꜙ◐כ◘⁹╢∂

≢│⁸≥─╟℮⌂ⱦ☺Ⱡ☻⅜ ∆╢─∞╤℮⅛⁹ 

└≤≈ │ ─ ≢∆⁹ ≢⅝⌂™ ╛◄Ⱡꜟ◑כ ╩ ℮↓≤│⁸∕╣∞↑ ↄ

─ ╩ ↕∑╢↓≤⌐⌂╢⁹Ᵽ▬○ⱪꜝ☻♅♇◒⌂≥ ⌂ ⌐ ∆╢↓≤≢⁸

⌐ ℮↓≤⅜≢⅝╢⁹ 

≈ │ ─ ≢№╢⁹ ↕╣╢ ⅜ ⌂™⁸№╢™│ ↄ ↕╣≡™⌂™

│ ⌐≤∫≡ ⅝⌂ ⌐⌂∫≡™╢⁹ 

≈ │ ─ ≢№╢⁹╕∞ ⅎ╢─⌐ ≡╠╣≡™╢ ⅜ ↄ№╢⁹

≤ ╦╣≡™╢ ─ ╙№╢⁹ 

≈ │ ─ ≢№╢⁹ ⅜ ↕╣╢ ⌐⁸╕∞ ≢⅝╢ ⁸ ⁸ ⌂

≥ ≡≡⇔╕℮↓≤│⁸∕─ ╩╖∆╖∆ ≡≡⇔╕℮↓≤╩ ∆╢⁹ 

▪◒☿fi♅ꜙ▪│ ≈─ ╩ №╢╙─⌐ ∆╢ ≈─ ╩ ⇔≡™╢⁹ 

.ŋ ◘ⱪꜝ▬ ╡ ⇔ ⇔ ↑╢ 100 ꜞ◘▬◒ꜟ⅜ ⌂⁸№╢™│

⅜ ⌂ ╩ ™╢⁹o ─  x

.o ≤ꜞ◘▬◒ꜟ ↓╣╕≢ ≤ ⌂↕╣≡⅝√№╠╝╢╙─╩⁸ ─ ⌐

∆╢↓≤╩ ≤⇔√ ◦☻♥ⱶ╩ ∆╢⁹o ─ ₓo ─  x

.ɔ ─ ╩ ⇔ ≤ ∆╢↓≤≢⁸ ╩ ⇔ √⌂ ╩

∆╢⁹o ─  x

.ᴖ◦▼▪ꜞfi◓הⱪꜝ♇♩ⱨ◊כⱶ Airb nb ◄▪ⱦכ▪fi♪ⱦכ ╛ Lyft ꜞⱨ♩ ─

╟℮⌂ⱦ☺Ⱡ☻⸗♦ꜟ⁹ ⇔≡™⌂™ ─ ⇔ ╡⁸ ⁸ ⌐╟∫≡⁸╟╡
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⌂ ─☻ⱦכ◘ ╩ ⌐∆╢⁹o ─  x

.ᴗ◘כⱦ☻≤⇔≡─ Product as a Service ╩☻ⱦכ◘  ⇔√ ∞↑

℮⸗♦ꜟ⁹≥╣∞↑─ ╩ ∆╢⅛╟╡╙⁸ ┼─ ─☻ⱦכ◘ ⅜╙√

╠∆ ╩ ∆╢⁹o ─  x

─כⱡⱵ◖◄כꜝꜙ◐ככ◘  6-1 ╖ 

 

₈ 2020( )₉  

 

ᵑ ᵓ╕≢│ ─ ≢╙ ╦╣≡™√ ≢№╢⁹ⱪꜝ☻♅♇◒↔╖─ ⌐≈™≡╙↓

─ ≢№╢⁹ᵓ─ ─ ⌐ ⇔≡│⁸ ─ⱴכ◔♥▫fi◓ ╩ ∆╢

│ ⌂ↄ⌂╢≤ ↕╣╢⁹ 

ᵔ─◦▼▪ꜞfi◓הⱪꜝ♇♩ⱨ◊כⱶ⌐≈™≡│⁸▪◒☿fi♅ꜙ▪⅜ ⌐ →≡™╢ Airb nb

│⁸ ה ╩ ⇔ ∆ ↑─►▼Ⱪ◘▬♩≢№╢⁹ 192◌ ─ 33,000─ ≢

80 ─ ╩ ⇔≡™╢⁹2008 8 ⌐ ↕╣√⁹ 

Lyft ꜞⱨ♩ │ ≢─ ─○fi♦ⱴfi♪─ꜝ▬♪◦▼▪Ⱡ♇♩꞉כ◒≤⇔≡

↕╣√▪ⱷꜞ◌─ ≢№╢⁹Uber כⱣכ► ≤ Lyft ꜞⱨ♩ │≤╙⌐ꜝ▬♪◦▼▪─

≢⁸ ↄ ↕╣╢⁹ ⅜☻ⱴכ♩ⱨ◊fi▪ⱪꜞ⌂≥╩ ™√ ⌐╟╡⁸ ╩

─ ⌐ ↕∑╢↓≤╩ꜝ▬♪◦▼▪≤ ┬⁹☻ⱴכ♩ⱨ◊fi▪ⱪꜞ⌂≥╩ ™√ ℮

⅜ꜝ▬♪◦▼▪Ⱡ♇♩꞉⁹╢№≢◒כ 

≤╙ │╒╓ ∂≢№╢⁹ ⌂≥ ╖ ℮ │ ⅜ 1.25 1.5 ⇔⌐⌂╢

◦☻♥ⱶ╙ ≤╙ ≢∆⁹ ∞≤⇔≡╙ ≢כ◦◒♃╩ ∆╢↓≤⌐ ═╣

┌⅔ ⌂ ≤⌂∫≡™╢⁹ 
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6-2  ╩ ∆╢♦☺♃ꜟ♥◒ⱡ꜡☺2050)כ ) 

 

₈ ⱦ☺ꜛfi ⌐№√∫≡─ ₉ 

─ ™ ╩◦▼▪⇔≡ ╩ →╢⸗♦ꜟ≤⇔≡ ╙╟ↄ ◦כ◌│─╢╣╠

▼▪ꜞfi◓≢№╤℮⁹ ⌐ ─ │ ╩ ╢≤ ╦╣≡™╢⁹ ─ 95

│ ╦╣≡™⌂™ ⁸≈╕╡ ⌐ ╛↕╣≡™╢↓≤⌐⌂╢⁹∕─ ≥כ◙כꜚ─⅛╒╩

◦▼▪∆╢↓≤⌐╟∫≡∕─ ≡∫╟⌐≥↓╢∆▪▼◦≥כ◙כꜚ─⅛╒╩ ⌐ ⅎ≡™ↄ

fi◓─ⱦ☺Ⱡ☻⸗♦ꜟ≢№╢⁹ꜞ▪▼◦כ◌⅜─ ≢│♃▬ⱶ☼◌כⱪꜝ☻⁸○ꜞ♇◒☻◌כ

◦▼▪⁸ ≢ ⇔ ╡∆╢₈Anyca ◄♬◌ ₉ │DeNA ⌂≥⅜№╢⅜⁸Uber כ►

Ᵽכ ─╟℮⌂ ╙☻ⱦכ◘ ≥◓fiꜞ▪▼◦כ◌─ ⅎ╢↓≤⅜≢⅝╢⁹ 

─כⱡⱵ◖◄כꜝꜙ◐כ◘ (3)  

ᵑꜚ♬ꜞכⱣ 

⌐☻ꜞ◑▬≥♄Ᵽ│○ꜝfiכꜞ♬ꜚ ╩ ↄ ─ ⱷ⁹╢№≢כ◌כ

(ꜞⱪ♩fi⁸◒ⱡכ )ꜟ⁸ כꜞ♃꜠▬♩ה▪◔▪Ⱬה ♄Ⱪ ⌂≥─ ╩ ה

∆╢ ≢№╢⁹ 

⌐☺כ◔♇Ᵽ│Ɽכꜞ♬ꜚ⁸ 70 ♩fi─ⱪꜝ☻♅♇◒╩ ⇔≡™╢⁹↓╣⌐≈™≡

2025 ╕≢⌐ ─ ─ ╩ ∆↓≤╩ ⇔≡™╢⁹ 

ה ⱪꜝ☻♅♇◒─ ╩ ∆╢⁹∕─√╘⌐Ᵽ♇◔כ☺⌐⅔↑╢ⱪꜝ☻♅♇◒

─ 1/3 ∆╢ 10 ♩fi ⁹ 

ה ∆╢ ╟╡╙ ↄ─ⱪꜝ☻♅♇◒Ɽ♇◔כ☺─ ה ╩ ∆╢⁹ 

╕√⁸ │ ⌐ ↕╣√₈2025 ╕≢⌐ⱪꜝ☻♅♇◒Ɽ♇◔כ☺╩ 100 ה

ꜞ◘▬◒ꜟ ה ⌂╙─⌐∆╢₉₈2025 ╕≢⌐Ɽ♇◔כ☺─ ⌂ↄ≤╙ 25 ╩
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ⱪꜝ☻♅♇◒⌐∆╢₉≤™℮◖Ⱶ♇♩fi♩⌐ ⇔≡╙ ⌐ ╪≢™╢≤ ⇔≡™╢⁹ 

╕√⁸ ⌂ ╩ ─ ⌐ ↑⁸ ⌐ ⇔≡ ∆╢ ⇔™ⱦ☺Ⱡ☻

⸗♦ꜟ≢№╢₈Loop₉─ⱪꜝ♇♩ⱨ◊כⱶ⌐╙ ⌐ ⇔≡™╢⁹ 

 

ᵒⱠ☻  ꜠

☻▬☻─Ⱡ☻꜠ │ 12 ⁸2050 ╕≢⌐ (CO2)─ ╩

♀꜡⌐∆╢≤ ⇔√⁹ ⌐ ↑≡⁸ ⌐ ⇔√ ╛ ─ ⁸

╩ ╛∆ ⁹↕╠⌐ ≤ ⇔⁸ ╩ ⇔⁸ ●☻─ ╩ ⅎ╢ ╩

⇔≡™ↄ≤™℮⁹ │ 23 ⅛╠ ╕╢ ◘Ⱶ♇♩ 2019╩ ⌐⁸ ⅜ ─

╩ ⅛╠ 1.5 ⌐ ⅎ╢≤ ∆╢ ─♩◒Ᵽꜟ◖fiⱤכ꜡◓

₈Business Ambition for 1.5 °C₉⌐ ∆╢⁹ 

ה ─♩꜠fi♪≤ ⌐ ╦∑≡ ╩↕╠⌐ ↕∑╢⁹ 

│ 2050 ╕≢⌐CO2─ ╩ ♀꜡⌐∆╢√╘⌐⁸ ╩ ⇔≡ √⌂ ╡

╖╩ ╘≡™ↄ⁹∕─ ≤⇔≡⁸ ⌐ ⇔√ ╛ ─ ה

⌂≥╩ ╛⇔⁸ ╛ Ᵽꜝfi☻⌐ ⇔√ ╩ ⇔≡™ↄ ∞⁹Ⱡ☻꜠│╕√

Ɽ♇◔כ☺fi◓ ┼─ ╩ ╘≡™╢⁹ 

ה ⌐⅔™≡ ╩ ╛∆ⱪ꜡☺▼◒♩╩ ∆╢⁹ 

⌐ ⇔≡╙⁸ ≤ ⇔≡⁸ ╩ ⇔⁸ ●☻─ ╩ ⅎ╢ ╩

™⁸ ╛ ─ ╩ ⇔≡⁸ ╙↓╣╕≢╟╡ ⇔≡™ↄ⁹ 

100ה ◄Ⱡꜟ◑כ⌐╟╢ ╩ ∆╢⁹ 

╕√ ⁸ ─ 3 ─ 1─ ≢ ◄Ⱡꜟ◑כ╩ ⇔≡™╢≤™℮Ⱡ☻꜠∞

⅜⁸ ∞↑≢⌂ↄ ╛ ⁸○ⱨ▫☻≢─ ╙ ╘⁸ ◄Ⱡꜟ◑כ─ ╩ →

≡™ↄ⁹ 

2018 ⌐│ 2025 ╕≢⌐ ╩ 100 ꜞ◘▬◒ꜟ ☻כꜚꜞ│™╢№⁸ ⌐

∆╢≤™℮ ⌂ ╩ ⇔√⁹Ⱡ☻꜠│⁸ ╩ ↕∑╢ ╩ ⇔≡

⅔╡⁸ ╩◖Ⱶ♇♩⇔≡™╢⁹ 

⅜꜠☻Ⱡה ╩ ∆╢ ≢⁸ ⌐ ∆╢ ⁸ ─ⱶכ◐☻ꜟ◒▬◘ꜞ⁸

⌐⅔™≡ ⌂ ╩ √∆ 

◒♇♅☻ꜝⱪה ╩ ╠∆√╘⁸ ₁⌂ ╩fiꜛ◦כꜙꜞ♁─ ∆╢Ᵽꜞꜙכ♅

╛כ♫♩כfiⱤכ▼ ≤ ⇔≡⁸ꜞ◘▬◒ꜟ╩ ⇔⁸ⱪꜝ☻♅♇◒ ╩⌂

ↄ∆ √⌂▪ⱪ꜡כ♅╩ ∆╢ 

ה ⅜ ⇔™ ≢ ≢⅝╢╟℮⌐⁸ⱪꜝ☻♅♇◒─ Ɽ♇◔כ☺⌐ꜞ◘▬◒ꜟ

╩ ∆╢ 
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꜠☻Ⱡה ─ ⌐ ℮ꜞ◘▬◒ꜟⱪꜝ☻♅♇◒─ ╩ ⅝ ⅝ ╘╢↓≤≢⁸ꜞ

◘▬◒ꜟⱪꜝ☻♅♇◒ ╩ ↕∑╢ 

 ɔ▪♦▫♄☻ 

₈▪♦▫♄☻ adidas ₉│⁸100 ꜞ◘▬◒ꜟ ⌂ꜝfi♬fi◓◦ꜙ₈☼כⱨꜙכꜗ♅כ◒

ꜝⱨ♩.ꜟכⱪ FUTURECRAFT.LOOP ₉╩ ⇔√⁹ │ 2021 ╩ ⁹ 

│☼כꜙ◦─ ⇔√ ╛◖fiⱳכⱠfi♩─ ╩ ⇔≡™╢√╘⁸ꜞ◘▬

◒ꜟ⅜ ≤↕╣≡™╢⁹▪♦▫♄☻⅜ ⇔√ⱨꜙכꜗ♅כ◒ꜝⱨ♩.ꜟכⱪ⌐│

⅔╟┘ ╩ ∑∏⁸ ⅛╠ ≢⅝╢╟℮⌐ ⁹ │ 100 ⌂

ⱳꜞ►꜠♃fi≢ ╠╣≡™╢⁹ 

Ⱪꜝfi♪│ 2015 ⌐ ⌐ ╡ ╗Ɽה▬꜠כⱨ◊כ○ה☺הכ◦ꜗfi☼ Parley 

for the Oceans ≤ ⇔⁸ ⱪꜝ☻♅♇◒ ╛ ⌂ ⇔ ⅛╠ ↕╣√ ≤

ⱨ▫ꜝⱷfi♩≢ ╠╣√▪♇Ɽכ╩ ≈ ─ꜝfi♬fi◓◦ꜙכ☼╩ ⁹╕√⁸2019

╕≢⌐ ╛ ⁸ ⅛╠ ⇔√ⱪꜝ☻♅♇◒ ╩ꜞ◘▬◒ꜟ⇔≡ ╠╣╢

PARLEY OCEAN PLASTIC Г ╩ ⇔√ ╩1,100 ∆╢ ╩ ╘≡™╢⁹ 

▪♦▫♄☻☺ꜗⱤfi ה │ ╩ ∫√ꜝfi♬fi◓◦ꜙכ☼╩ 2020

╠⅛♪Ⱳ♇◒₉Ⱪꜝfiכꜞ₈⌐ ∆╢⁹ │₈ⱨ◊כ◄Ᵽכ ⱨ꜡₉⁹►꜡◓♪▬ꜝ♩כ

╛ꜟכ♁⁸≢ ─ ─ ⌂≥⌐ ─ ╩ ⇔⁸ ⌐ ⇔√⁹ 

 

2.  

ESG ≤│⁸ Environment ⁸ Social ⁸●Ᵽ♫fi☻ Governance ─ ╩

∫√╙─≢∆⁹ ⁸ ─ ⌂ ─√╘⌐│⁸ESG⅜ ∆ 3≈─ ⅜ ∞≤™℮

ⅎ ⅜ ⌐ ╕∫≡⅝≡™╢⁹ 

(1) ⌐≈™≡ 

ESG ≤™℮ ⅜ ╦╣╢╟℮⌐⌂∫√ ⌐│⁸2010 ⅛╠ ESG ⌐ ∆╢

─ ⅜ ⅝ↄ ╦∫≡⅝√≤™℮↓≤⅜№╢⁹ESG ╟╡ ⌐SRI

≤™℮ ⅜╟ↄ ╦╣≡™√ ⌐│⁸SRI≤ ℮≤⁸ ⅛ ─ ≤│ ℮⁸ ↄ

╛ ╩ ⇔√ ⌂ ∞⁸≤ ↑ ╘╠╣≡™╢⁹ 

SRI│Socially responsible investment ─ ≢⁸ ⱪ꜡☿☻⌐ ─ ╛

╩ ∆╢ ≢№╢⁹ SRI⌐│ ⌂ ╙ ↄ⁸ ╛ ╩ ⇔√

│ ⅜fiכ♃ꜞ ↄ⁸ ⌂ ≢│⌂™≤ ╢ ⅝⅜ ≢№∫√⁹⇔⅛⇔⁸

⁸ ╛ ╩ ⇔√ │⁸ ⌐ ╙fiכ♃ꜞ ↄ⁸╕√ ꜞ☻◒⅜ ↕™≤™℮

⅜ ╛ ⅛╠ ↕╣╢╟℮⌐⌂∫√⁹ 

SRI│▪ⱷꜞ◌≢ ─√╘⌐∕─ ╩ ⅛╠ ∆≤™∫√Ⱡ●♥▫Ⱪה☻◒ꜞ
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╠⅛◓fi♬כ ╕∫√⅜⁸∕─ ⁸ ⌂≥≢ ╣√ ┼ ∆╢≤™℮ⱳ☺♥▫Ⱪה☻◒

⅜◓fi♬כꜞ ╕∫√⁹ ≢│ ─ESG ה ה ─ 3≈─ ⅜ ↕╣

≡⅔╡⁸ ╩ ⌐ESG ⅜ ⇔≡™╢⁹ 

(2)◄◦◌ꜟ  

₈◄◦◌ꜟ₉≤│ ≢₈ ⌂₉≤™℮ ≢⁸ ─ ╡│⌂™↑╣≥╙ ↄ─ ⅜

⇔™≤ ℮↓≤⁸╕√│ ⅜ ≈ ⅛╠ ⇔√ ╩ ∆╢⁹ 

∕↓⅛╠ ⇔≡₈◄◦◌ꜟ ₉│⁸ ╛ ⁸ ⁸ ⌐ ⇔√ ⅎ ╛ ╩

∆╟℮⌐⌂∫√⁹ 

√∟⅜ ═√╡⁸ ╪∞╡⁸ √╡⁸ ∫√╡⇔≡™╢ │ ≡⁸ ⅛⅜≥↓⅛≢

∫≡ↄ╣≡™╢⁹⇔⅛⇔⁸ ─ ─ ⁸ √∟ ⅜ ╩ ⌐⇔√ ⁸∕─ ⌐│≥╪⌂

⅜№╢⅛⁸⌂⅛⌂⅛ ╢↓≤⅜≢⅝⌂™⁹∕─ ⌐│ ⌂ ≢ ↄ ╛⁸

╩ ↑╠╣∏ ⌐ ⅛↕╣≡™╢ √∟⁸ ⇔™ ╛∕↓⌐ ╗ ⅜ ⌐⌂

∫≡™╢⅛╙⇔╣⌂™⁹₈◄◦◌ꜟ₉⌂ ≤│⁸∕℮™∫√↓≤⅜⌂™╟℮⌂ ╩ ∆╢↓

≤≢⁸™╦┌₈ ─ ⅎ╢ ₉≤╙ ⅎ╢⁹ 

⁸ ─ ≢№╢⁸ ה ה ─ 3≈─ ╩ ⌐ ⇔≡™ↄ√╘⌐⁸

₈◄◦◌ꜟ₉≤™℮ │≤≡╙ ≢№╢⁹ ⌐⅔™≡│⁸ ⅜ 2015  5 ⅛╠ 

2 ⅛↑≡₈a ₑ ₉╩ ⇔⁸◄◦◌ꜟ ─ ╖≠ↄ╡⅜ ╦╣√⁹ 

◄◦◌ꜟ │ ⅜ ↄ⁸₈◄◦◌ꜟ₉≤™℮ ⅝⌂ ─ ⌐₈ⱨ▼▪♩꜠₉♪כ╩ ⌐₈○

₈╛₉◒♇♬●כ ₉₈ ⅜™ ⌐≈⌂⅜╢ ₉₈ ₉₈ ₉₈ ₉

₈ ⅝ ꜟ◌◦◄ⱪ◘▬◒ꜟ₉₈♇▪הꜟ◒▬◘ꜞ₉₈ ₉⌂≥ ™ ─ ⅜№╢⁹ 

ESG │ ╩ ⇔≡™╢ ─ ≤ ∫≡™╢ ╙ ™≤ Ᵽ♇◒☻│ⱪכ♃☻℮⁹

ꜝ☻♅♇◒ ─כ꜡♩☻ ╩ ⇔√ ⌐ ⅜ ⅜∫√≤ ↕╣≡™╢⁹ESG ≤

⇔≡ ╛ ─☻◒♇Ᵽכ♃☻⅜ ⌐ ╩ ∫≡ ↑ ╘⁸ ╩ ∫√↓

≤⌐⌂╢⁹ 

(3)ESG ⌐≈™≡ 

⌐╟╢ ⁸ ≤ ⌂≥─ ╡ ╖╩ ∆ ESG ⅜ ╩ ∆ ≤↕

╣≡ ↕╣≡™╢⁹ ⁸ ─Ɽⱨ◊כⱴfi☻─ ╙ ╠╣≡™╢≤ ╦╣≡™╢⁹ ╕

≢│ ─ESG ─ │ ╕≢ ↄ⌂⅛∫√⅜⁸ ESG─ ⌂≥╙≢⅝≡

╩ ╪≢™╢⁹↓╣⅛╠ ⅜ ╗╙─≤ ⅎ╠╣╢⁹ 

ESG┼─ ╡ ╖⅜ ─ ⌐ ⅝⌂ ╩ ⅎ╢╟℮⌐⌂╡≈≈№╢⁹ESG⌐ ⌐

╡ ╗ │ ⌐ ∆╢↓≤≢⁸ ⌐ ⌂ ∆╢≤─ ⅜№╢⁹ESG─ ⅎ

⅜ ⇔≡⅝√─│ ╛ ⅜ ⇔≡⅝√√╘≢№╢⁹ESG ⅜╟╡

⌐⌂∫√─│⁸ ─ 3 ⅜ ⅎ╠╣╢⁹ 
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ᵑ ⅜ ⌐ESG─ ╩ ≈↓≤╩ ╘√ PRI  

ᵒ ⅜SDGs╩ ⇔√↓≤ 

ᵓ ┼─ ⌂ ╡ ╖╩ ╘√Ɽꜞ ─  

EGS ⅜ ⇔√─│ ⁸ ™≢ ⁸ ≢│ ─ GPIF ⅜ ⇔√⁹

⅜ ESG ⌐ ╡ ╗⌐│◖☻♩⅜⅛⅛╢⅜⁸◖☻♩╩ ↑≡╙ ⌐│ │ ⅜∫≡™ↄ

≤™℮ ⅎ ⌐ ≠™≡™╢⁹ 

PRI:Prin ciples for Responsible Investment │⁸ ⅜ 2005 ⌐ ⇔⁸

∆╢ ≢№╢⁹PRI │ ≢ ⅝⌂ ╩ √∆ ⅜⁸ ╩ ∂≡

Environment ╛ Social ⁸ Governance ⌐≈™≡ ╩ ℮∆╢

⌐ ⌂ 6≈─ ╩ ⇔≡™╢⁹↓─ ⌐ ∆╢↓≤⌐╟╡⁸ ⅜

─√╘⌐ ⌐ ∟ ╩ ∆╢ ╩ ∆╢⌐№√╡⁸∕─ ⱪ꜡☿

☻⌐ESG ╩ ⌂ ╡ ↕∑╢↓≤⌐⌂╢⁹ 

⌐⁸ ⅜ ∆╢⅛ ⅛│⁸ ─ ⌐ ╩ ⅎ╢ ╩ ╘⁸∕─

─ ╩ ∆╢ ⌐⅛⅛∫≡™╢⁹ │⁸ ⌐ ↑≡⅔╡⁸∕↓⅛╠

╩ ∆╢ ╩ ⇔⁸ ⌐ ⌂ ╩ ╖ ↄ ─╖⅜ ≢№∫√⁹

≢│⁸ ─ ⌂ESG ⅜ ⌐⅔™≡ ╩ ⇔≈≈№╢⁹ 

│⁸ ╛ ⌂≥─ ─ ☻♅ꜙ꞉כ♪◦♇ⱪכ◖ה♪

╩ 2020 ⌐ ⇔⁸ESG ה ה ╩ ∆╢ ╩ ╘≡ ∆╢⁹

│⌂™⅜⁸ ⌐≥─╟℮⌐ESG─ ╩ ∆╢⅛ ∆╟℮ ╘╢⁹20 3 ⌐╙

⇔⁸ ∆╢⁹ 

(4)EGS ≤  

ꜟⱣכ꜡◓│☻◒♇Ᵽכ♃☻ ╩כ꜡♩☻⌐☻◒♇Ᵽכ♃☻⁸⅜╢№≢ ⇔≡™╢ ⁸

╩כ꜡♩☻ ⇔≡™╢ │ ╩ ↑╢↓≤⌐⌂╢⁹∕╣╠─ ⅜ ≢№╢↓≤│

ⅎ╠╣╢⁹ESG ≤⇔≡ ╩ ↑╢─│ ≢№∫≡╙⁸∕╣╠ ≤

⇔≡™╢ ╙ ⌂ ╩ ↑╢ ⅜ ™⁹ 

 

3. ⌐≈™≡ 

(1) ⌐≈™≡ 

2015 9 ◒כꜜכꜙ♬⁸ ⌐⅔™≡₈ ⌂ ◘Ⱶ♇♩₉⅜ ↕╣⁸

193─ ⌐╟∫≡₈ ₁─ ╩ ∆╢ ⌂ ─√╘─ 2030▪☺▼fi♄ 2030

▪☺▼fi♄ ₉⅜ ≢ ↕╣√⁹ 

2016 2030 ─ 15 ≢ ∆╢√╘⌐ →√ ⁹ ─ ꜟכ◗ ≤⁸∕╣╠

╩ ∆╢√╘─ ⌂ ≢♩♇◕כ♃─169 ↕╣≡⁸ ─ ≤⇔≡ ╡ ↕⌂™
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↓≤╩ │ꜟכ◗─⁹17╢™≡∫ ≢№╢⁹ 

1 ╩⌂ↄ∕℮ 

2 ╩♀꜡⌐ 

3 ∆═≡─ ⌐ ≤ ╩ 

4 ─ ™ ╩╖╪⌂⌐ 

5 ☺▼fi♄כ ╩ ⇔╟℮ 

6 ⌂ ≤♩▬꜠╩ ⌐ 

7 ◄Ⱡꜟ◑כꜞ◒≡⇔⧵ ⌐⌂╪╖╩כfi⌐ 

8 ⅝⅜™╙ ╙ 

9 ≤ ─ ╩≈ↄ╤℮ 

10 ╛ ─ ╩⌂ↄ∕℮ 

11 ╖ ↑╠╣╢╕∟≠ↄ╡╩ 

12 ≈ↄ╢  ≈⅛℮  

13 ⌐ ⌂ ╩ 

14 ─ ⅛↕╩ ╤℮ 

16 ≤ ╩∆═≡─ ⌐ 

17 Ɽכ♫♩כ◦♇ⱪ≢ ╩ ⇔╟℮ 

│ 2000 9 ≢◒כꜜכꜙ♬⌐ ↕╣√ Ⱶ꜠♬▪ⱶה◘Ⱶ♇♩≢ ↕╣√

Ⱶ꜠♬▪ⱶ ╩ ⌐╕≤╘╠╣√⁹Ⱶ꜠♬▪ⱶ Millennium Development Goals: 

MDGs │ ⌐⅔↑╢ ─ ≢№╢⁹MDGs │ ─ ≤ ─

⌂≥ 2015 ╕≢⌐ ∆═⅝ 8≈─ ╩ → ≤⌂╢ 2015 ╕≢⌐ ─ ╩

№→√⁹∕─ │ ≤⌂╢ ⌂ ─√╘─ 2030▪☺▼fi♄ 2030▪☺▼fi♄ ⌐

⅝≈⅜╣≡™╢⁹ 

⁸ ⁸ ≤™∫√ ─ ╛⁸◘Ɫꜝ ─▪ⱨꜞ◌⌂≥ ≢─

─ ╣≤™∫√ ⅜ ↕╣√⁹╕√⁸ ↕╩ ∆ ╛ ┼─ ⁸ ∆

╢ ┼─ ≤™∫√ √⌂ ⅜ ∂√╒⅛⁸ ╛ NGO ⌂≥─ ⌐ ╦╢

─ ⌂≥⁸MDGs ─ ⅛╠⁸ ╩╘←╢ ⌂ │ ⅝ↄ ⇔√⁹ 

MDGs⅜ ─√╘─ ≢№∫√─⌐ ⇔⁸SDGs│ ─ ⁸ ⌂ ╛

⁸ ⌂≥⁸ ⅜ ╠─ ≢ ╡ ╕⌂↑╣┌⌂╠⌂™ ╩ ╗⁸ ≡─

⌐ ↕╣╢ ꜚ♬Ᵽכ◘ꜟ ⌂ ≢№╢⁹ 

SDGs─ │⁸ ∞↑≢⌂ↄ⁸ ⌐╙ ⌂ ╩ ╘╢ ⌐№╢⁹ ⅜ 2019

7 8 ⌐ 4979 ╩ ⌐ ⇔√ ─ 2019 ⌐╟╢≤ │

12.9 ⁸SDGs╩₈ ∫≡™╢₉≤₈№╢ ⁸ ∫≡™╢₉│ 76.9 ≤ 18 ─ 61.8
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╩ ∫√⁹√∞⁸₈ ⌂ ╩ ⇔≡ ╡ ╪≢™╢₉≤─ │ 14.2 18 │ 9.0

⌐≤≥╕∫√⁹ 2019 7 ≢╙ ⅎ ╩ ⌐ ╡ ╣≡™╢ 6.5 ⁸ ╡

╣╢ 10.4 ≤⌂∫≡™╢⁹ ─ ⌐╟╢ ≢╙⁸ ─ │ ≢ 6 7

≤─ ⅜ ↄ ╠╣╢⁹ 

⌐│ ⇔≡™╢─≢⇔╞℮⅛⁹ ─ כ♃fi☿♅כ◘ꜞ ה ⅜ 19

7 ⁸15 79 ─ 1200 ╩ ⌐ ⇔√ ⌐╟╢≤⁸SDGs─₈ ╕≢ ∫≡

™╢₉│ 3.4 ≢⁸₈ ↄ ╠⌂™₉⅜ 84.4 ≢№∫√⁹ ─ ≤ ↄ≤⁸ ≤│ ⅜⌂

™≤ ∆╢ ⅜ ™─⅛╙⇔╣⌂™⁹ 

╩ꜟכ◗─17 ⇔⁸ ⅜ ⇔≡ ╡ ╘╢≤ ℮ ╩ ╪≢╙╠℮≤₈╦⅛╠⌂

─≥₉™⌂│─╙╢╕│≡№ה™ ⅜ 43.8 ≢ ≢⇔√⁹₈SDGs ╩a ↔≤ ≤e╖╢ │

╕∞ ⌂™⁹ ─ ─ ╩ ╘≡™ↄ ⅜№╢₉≤ ∆╢⁹ 

─ ≤SDGs≤─ₐ└╙ ↑ₑ│ ╦∫≡™≡╙⁸ ⌐ ⇔≡™╢ │ ≢│

╠╣≡™╢⁹└╙ ↑│⁸ №╢ ─ ⅛╠⁸≥↓⌐ ≢⅝╢⅛─ ≢№╡⁸↓╣⅛╠

╩∆╢⅛╩ ⅎ╢⌐│ ─ ╩ ╘╠╣≡™╢⁹ 

ⅎ┌⁸ ⱷ⁸╠⌂כ◌כ ∕─╙─╟╡╙⁸ ⅜ ╦╢Ᵽꜞꜙכ▼♅כfi─≥↓≢

≢⅝╢─⅛╩ ⅎ╢⁹ ─ ╩ ⅔℮≤∆╢─≢│⌂ↄ⁸SDGs⌐ ≢⅝╢ ╩ ∆⁹

SDGs│◗כꜟ⅜ ⌐ ↕╣≡™╢─≢⁸∕↓⅛╠↕⅛─╓∫≡ ⅎ╢ │⁸ ⌐≤∫

⁹⅛℮╞⇔≢™⌂│≢ꜟכ♠™∆╛╖∂⌂⁸╙≡ ⁸↓℮™℮ ⌐⌂∫≡™ↄ∞╤℮⅛╠⁸

↓℮™℮┤℮⌐ ⇔√™≤™℮ ≢№╢⁹ 

SDGs─◗כꜟ╩ ⇔≡ ⌐ ⇔≡™╢ ⅜ ↄ ↕╣⁸ ⇔≢╙ ⅜╟™

⅜≢⅝╢≤™∫√ ╣⅜ ╕╣≡™╢⁹ ╛ ⌐⇔∫⅛╡ ╡ ╕⌂™ │Ᵽꜞ

fiכ▼♅כꜙ ≢ ↕╣╢↓≤╙ ⌐ ⅝≡™╢⁹ 

─╒℮⅜♩♇ⱪ♄►fi≢ ↄ ↑╢ ⅜№╡⁸∕℮⇔√ ≢│ ─ ≢

⅝⌂ ⅜ ╕╣≡™╢⁹ │⁸ ─ ╩ ⌐ →╢ⱬfi♅ꜗכ ╙ ↄ⁸SDGs

┼─ ≤⁸ ─ ╩ ┘≈↑≡ ⅎ≡™╢⁹ 

⅜ ⇔√ ≤≤╠ⅎ╢≤⁸ ⅜ ⅝∆⅞≡ ⅜ ≡⌂™⁹≤⌐⅛ↄ₈ ↔≤⌐≢

⅝╢₉ ⅛╠ ⅎ╢─⅜SDGs ⌐ ↑√ ╡ ╖╩ ⌐⇔⌂™√╘─ ∞≤ ↄ⁹ 

⌂ ≠ↄ╡─ │ ≢ ↕╣≡™╢℮ⅎ⁸193◌ ─ ─╙≤≢ ↕

╣√↓≤⅛╠⁸ ─ ≤⇔≡─ ╩ ≈↓≤⅜ ─ ≢∆⁹≈╕╡⁸№╢ ╩

∆╢ ⁸SDGs─≥─ ⌐№√╢⅛╩ ∆∞↑≢⁸∕─ ⅜ ⌐ ╦╢⁹ 

≤─ ה ⁸ ─ ⁸ ─⸗♅ⱬכ◦ꜛfi ⌂≥ ₁⌂ⱷꜞ♇♩⅜№

╡╕∆⁹SDGs│∆≢⌐ ─ ≤⌂∫≡™╢↓≤⅛╠⁸◘ⱪꜝ▬♅▼כfi ≢ ╡

╗↓≤⅜ ≤⌂∫≡⅔╡⁸ ≤─ ⌐│ ─ ≤⌂╡≈≈№╡╕∆⁹ 
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Ⱶ꜠♬▪ꜟ ꜟ▪♬꜠ⱳ☻♩Ⱶה ≤™∫√ │ ⌐ ⅜ ↄ⁸ ─

╩ ┘─ ⌐⇔≡™╕∆⁹SDGs┼─ ╡ ╖│∕℮⇔√ ╩└⅝≈↑╢╒⅛⁸

─⸗♅ⱬכ◦ꜛfi ⌐≈⌂⅜╢⁹ 

─SDGs─ │ ─₈ ─ ⅛↕╩ ╤℮₉≤⇔≡™╢⁹ ⁸ ─ ⅎ

≤⇔≡⅔ ─ ⌐ ⌐ ℮≤™℮ ⅎ⅜ ↄ ∫≡™≡⁸ ⁸ ─ ╛

⌐ ∫√ ⌂SDGs─ ╩ ≢⅝⌂™ ה ⅜ ™ ⌐ ↑╠╣╢⁹↓╣⌐ ⅎ╢

⌐⁸ ─ ≤⌂∫≡™╢ │ ┼─ ─ ╩ ∫≡⅔

╡⁸↓╣⌐ ∆╢SDGs─ │ 1 ₈ ╩⌂ↄ∕℮₉╛ 2. ₈ ╩♀꜡⌐₉⌐⌂∫≡⅔╡⁸

╛ ⌐≤∫≡ │№∫≡╙⁸∕╣╠ ה ⌐≤∫≡ ⌂ ≤⇔≡ ⅎ⌐ↄ

™ ⌐№╢⁹ ≤⇔≡⁸SDGs⅜ ⌐⌂╠⌂⅛∫√⁹ 

(2) ≤SDGs⌐≈™≡ 

│ ─ ╩ SDGs ─ ≤ ╠⇔ ╦∑⁸ ╛ ⅜ SDGs─≥

─ ⌐ ∆╢⅛ ╩∆╢↓≤⅛╠ ╘╢─⅜╟™≢⇔╞℮⁹∕─℮ⅎ≢SDGs≤™℮₈╛

╢═⅝↓≤ꜞ☻♩₉╩ⱦ☺Ⱡ☻♅ꜗfi☻─ ≤ꜞ☻◒ ⌐ ∫≡™ↄ⁹ 

⅜ ⇔√₈ ⌂ SDGs ₉─ ⌐ ⌐ꜟⱣכ꜡◓⁸⇔ ♁ꜞ

╩☼fiꜛ◦כꜙ ∆╢ ─ ≈≤⇔≡ SDG ─ ⌐ ⇔≡™ↄ↓≤╩ ⇔⁸

⌐⅔™≡╙⁸17 ─ SDGs ─℮∟ ⌐ ∆╢ ─ ─ ⌐ ↑≡

╡ ╗↓≤⅜≢⅝╢⁹ 

⌐╟∫≡ SDGs ─ ─ │ ⌂∫≡ↄ╢⅜⁸ⱪꜝ☻♅♇◒ ≢│⁸╕∏₈

≈ↄ╢  ≈⅛℮ ₉⅜ ⌐ ⅎ╠╣╢⁹ ⌐⅔™≡ ╛ ≢ ∆╢

ⱪꜝ☻♅♇◒─ ─ⱪכꜟꜟ◒▬◘ꜞ⌂ ⌐ ∆╢ ─ ╛ ─ ⌐ ╘⁸

≈ↄ╢ ≢─ ꜡☻─ ╩ ⇔⁸≈⅛℮ ⅜ ⅛≈ ⌐∕─ ⌐ ≢⅝╢◦☻

♥ⱶ─ ─√╘⌐ ∆╢↓≤⅜≢⅝╢⁹ 

2030 ⁸₈12.2│≡⇔≥♩♇◕כ♃─ ╕≢⌐ ─ ⌂ ┘ ⌂

╩ ∆╢₉⁸₈12.5 2030 ╕≢⌐⁸ ─ ⁸ ⁸ ┘ ⌐╟╡⁸

─ ╩ ⌐ ∆╢₉⅜ ∆╢⁹ 

─כⱡⱵ◖◄כꜝꜙ◐כ◘ ⅛╠ ─ ה │ ─ ⁸ ┘

│ ◘ⱪꜝ▬ה ≤ꜞ◘▬◒ꜟ⌐ ∆╢⁹ 

≥♩♇◕כ♃─12 6-3  

   ♩♇◕כ♃

12.1   ─ ╛ ╩

⇔≈≈⁸ ⌂ ≤ ⌐ ∆╢ 10

12.1.1   ⌂ ≤ SCP ⌐

∆╢ ╩ ∫≡™╢⁸ │
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╖ 10YFP ╩ ⇔⁸ ─

⁸ ≡─ ₁⅜ ╩ ∂╢⁹ 

⌐ ╙⇔ↄ│♃כ◕♇♩≤⇔≡ SCP

⅜ ╖ ╕╣≡™╢ ─  

12.2   2030 ╕≢⌐ ─ ⌂

┘ ⌂ ╩ ∆╢⁹ 

12.2.1   ⱴ♥ꜞ▪ꜟⱨ♇♩ⱪꜞfi♩ MF ⁸

√╡MF ┘GDP √╡─MF 

12.2.2   DMC ⁸

√╡─DMC ┘GDP √╡─DMC 

12.3   2030 ╕≢⌐ ה ꜠ⱬꜟ⌐⅔↑

╢ ─ √╡─ ─ ╩

↕∑⁸ ⌂≥─ כ▼♅▬ꜝⱪ◘ה

fi⌐⅔↑╢ ꜡☻╩ ↕∑╢⁹ 

12.3.  a) ⁸ ┘ b) 

 

12.4   2020 ╕≢⌐⁸ ↕╣√ ⌂

╖⌐ ™⁸ ꜝ▬ⱨ◘▬◒ꜟ╩ ∂⁸

⌂ ╛ ≡─ ─ ╩

⇔⁸ ─ ╛ ┼─ ╩ ∆

╢√╘⁸ ╛ ─ ⁸ ⁸ ┼

─ ╩ ⌐ ∆╢⁹ 

12.4.1  ╛ ─ ⌐ ∆╢

≢ ╘╠╣╢ ─

─ ╩ √⇔≡™╢ ─  

12.4.2  ─ √╡ ⁸

↕╣√ ─ ↔≤  

12.5   2030 ╕≢⌐⁸ ─ ⁸

⁸ ┘ ⌐╟╡⁸ ─

╩ ⌐ ∆╢⁹ 

12.5.1   ─ ⁸ꜞ◘▬◒ꜟ↕╣

√ ─♩fi  

12.6   ⌐ ╛ ⌂≥─

⌐ ⇔⁸ ⌂ ╡ ╖╩ ⇔⁸

⌐ ∆╢ ╩ ⌐ ╡ ╗╟℮

∆╢⁹ 

12.6.1   ⌐ ∆╢ ╩ ∆

╢ ─  

12.7   ─ ╛ ⌐ ∫≡

⌂ ─ ╩ ∆╢⁹ 

12.7.1   ⌂ ┘

╩ ⇔≡™╢ ─  

12.8   2030 ╕≢⌐⁸ ₁⅜№╠╝╢ ⌐

⅔™≡⁸ ⌂ ┘ ≤ ⇔√

ꜝ▬ⱨ☻♃▬ꜟ⌐ ∆╢ ≤ ╩ ≈╟

℮⌐∆╢⁹ 

12.8.1   ╩ ╗⁸(i)

⁸ ┘(ii) ⌂ ─√╘─ ⅜⁸

a ─ ⁸(b) ◌ꜞ◐ꜙꜝⱶ⁸(c) 

─ ⁸ ┘(d) ה ה ─

⌐ ⇔≡⁸ ≡─ ⌐⅔™≡

↕╣≡™╢꜠ⱬ  ꜟ

12.a   ⌐ ⇔⁸╟╡ ⌂ 12.a.1   ⌂ ⁸ ┘
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ה ─ ─√╘─ ה

─ ╩ ∆╢⁹ 

⌐ ⇔√ ─√╘─ ⌐ ╢

┼─  

12.b   ⁸ ─ ה

⌐≈⌂⅜╢ ⌂ ⌐ ⇔≡

⌂ ⅜╙√╠∆ ╩ ∆╢ ╩

ה ∆╢⁹ 

12.b.1   ↕╣√ ╢№─ꜟכ♠

⌂ ╛ ⁸ ↕╣√

─  

12.c   ─ ╛☼כ♬⌂ ╩

⇔⁸ ╛◖Ⱶꜙ♬♥▫╩ ∆╢

≢ ⌐ ∆╢ ╩ ⌐ ╘≈

≈⁸ ╛⁸ ⌂ ⅜ ∆╢

│∕─ ┼─ ╩ ⇔≡∕─

⌂≥╩ ∂⁸ ─ ⌐ ∂≡⁸ ─└

∏╖╩ ∆╢↓≤≢⁸ ⌂ ╩

∆╢⁸ ⌐ ∆╢ ⌂ ╩

∆╢⁹ 

12.c.1   GDP ┘ ─ √╡

┘ ─ ⌐ ╘╢

 

─ ╩╙≤⌐  

 

6-4 SDGs─꜡◗─  

   

⌐⁸₈  ─ ⅛↕╩ ╤℮ ⱪꜝ☻♅♇◒─ ┼─ ╩ ⁸ ∆╢ⱪꜝ

◗Ⱶ ─ ₉⅜ ∆╢⁹ ─ ⱪꜝ☻♅♇◒ ─ ∆╢ │↓─ ⌐ ∆

╢⁹ ⌐⅔™≡ ─ ≤⌂╢ ⱪꜝ☻♅♇◒─ ┼─ ╩∑⅝ ╘╢

⌂ꜞ◘▬◒ꜟ◦☻♥ⱶ─ ⌐ ⌂ ─ ⌐ ╘⁸ ─ ─√╘⌐ ∆╢

≤⌂╢⁹ 

∕╣⌐ ⅎ≡⁸₈  ⌐ ⌂ ╩ ≤∕─ ⌐ ∟ ⅛℮√╘⁸

╩ ╢ ₉╩ ↑ ⅎ╢⁹ ⌐⅔™≡ ─ ≤⌂╢ ●☻─ ╩

⇔⁸ ⁸ ◄Ⱡꜟ◑כ╩ ∆╢ ─ ╛ ─ ⌐ ╘╢⁹╕√ ⱤⱠꜟ╩

⇔≡™╣┌⁸ ≤∕─ ⌐╟╢ ⌐ ⅎ╢√╘ ◄Ⱡꜟ◑כ⌐╟╢ ╩ ℮⁹
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╩ ∆╢ ≢№╣┌⁸ ─ ≤ ⌐╟╢ ─ ⁸CO2

─ ⌐ ╘╢≤ ∆╢⁹ 

 

 

 

 

 

ה 27 IoT ⌐╟╢ ה ─

ה  

◒♇♅☻ꜝⱪה ⁸ 5 31  

☻Ⱡה  ꜠ⱪ꜠☻ꜞꜞכ☻ 

ה ☿fi♃כ 2030▪☺▼fi♄  
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⅔╦╡⌐ 

│ ≢ ⅜ ⅝ↄ⌂╡ ⅞≡⁸ ╙ ↄ⌂╡ │ ╪≢™╢ ⁸ ⌐ ⇔

כ◐☻╢™≢╪ ╙ ⌂ↄ⌂™⁹ │⁸ ≢╙ ⅝⌂ ⅜№╡⁸ │

╩ ╘ ≢ ⅝⌂ ⅜ ╡ ↕╣√⁹⅛≈≡│ 50 ⌐ ≤⅛⁸100 ⌐ 1 ≤

╦╣≡™√ ⅜ ⇔≡╙⅔⅛⇔ↄ⌂™ ⌐⌂∫≡™╢⁹ 

⌐≈™≡│ ─ 0.04%⌐ ⅞⌂™ CO2 ⅜ ⅝⌂ ╩ ⅎ≡™╢─≢⌂ↄ⁸

↓∕⅜ ─ ⌐ ∞≤ ⅎ╢ √∟╙™╢⁹ 

≤ ┌╣╢ ⅛╠ 10000 ─ ⌐│⁸ ▪ⱷꜞ◌ Ɽ♇꜡כꜜ╛

─ ⌐│ ─ ─ ⌐╙ ∆╢ ↕ ⱷכ♩ꜟ⌐╙ ∆╢ ⌂ ⅜ ⇔

≡™√⁹ ≤ ≤─ ⌂ ⌐╟∫≡⁸ ⌐╙√╠↕╣╢ ─

⅜ ⌐ ⇔√√╘⁸ 19000 ⅛╠ ⅜ ⌐ ⇔√≤ ⅎ╠╣≡™╢⁹ 

7000 ╕≢ ⅜ ⇔⁸ ≢│ ⅜ ⌐ ═≡ ⅜ 2 3ⱷכ♩ꜟ ↄ⌂∫√⁹

≤ ┌╣≡™╢⁹ ⇔⅛⇔⁸∕─ ↓∫√ ─ │⁸ ⌐╟╢ ⅜ ⇔

√↓≤⌐╟∫≡⁸ ∕─ ─ ╖≢ ⅜ ╣≡╝∫ↄ╡≤ ⇔√ ⁸ ─ⱴfi♩ꜟ

⅜ ⌐ ⇔⁸ ⅜ ⇔√≤ ╦╣≡™╢⁹ 

╕√⁸₈ ₉─ ⌐│⁸ ─ ⅜ ⌐ ™ ╩ ╣≡™√√╘⁸↓─

─ │ ⌂ ⌐⌂∫≡™√≤ ⅎ╠╣≡™╢⁹ №╢ ─ ─ ╣│⁸

⌐⅔↑╢ ╛ ⁸ ⌂≥─ ╛ ⌐╟∫≡ ₁⌐ ⇔ ↑⁸ ⌂

╖≢ ─ ─ ≤ ╦∫≡™╢⁹∕╣≢╙Ⱨכ◒ ─ │ ╟╡ ⅜ 1 - 

2ϴ ⅛∫√≤↕╣≡™╢⁹ 

≤ ℮ ⅎ │ ╛ ⌂≥─ ⌐≈™≡ ⅎ√╙─≢№∫√⅜⁸

↓╣⅛╠│ ∫√ ─CO2⌐≈™≡╙ ⅎ⌂↑╣┌⌂╠⌂ↄ⌂∫√⁹ ─CO2

│ ─ 280ppm⅛╠ ╕≢⌐ 400ppm⌐ ⅎ≡™╢⁹ ─CO2│ ⌐

↑ ╖⁸ ─ ╩ ⅝ ↓⇔≡™╢⁹ ⌐╟╢ CO2 ⌂≥─ ⅜ ─ ⌂

≤⌂∫≡™≡™╢⁹ ⌂Ᵽꜝfi☻ ≢ ╡ ∫≡™╢ ╩ ∆╢↓≤⅜⁸ ⌐≤∫≡

≢№╢⁹ │ ⌂ ◘☻♥▫♫Ⱪꜟ ≢№╢⅛⌐ ∫≡™╢⁹ 

─↓≤⅜ⱪꜝ☻♅♇◒⌐╙ ≡│╕╢⁹ │ ╩ⱪꜝ☻♅♇◒⌐ ⅎ╢↓≤∞↑

≢⌂ↄ⁸ ≢╒≤╪≥ ⇔⌂™ⱪꜝ☻♅♇◒╩ ╛ ⌐ ≡ ↑≡╟™─⅛≤™℮ ≢

№╢⁹↓╣⅛╠ ⌐ ⅛™ⱴ▬◒꜡ⱪꜝ☻♅♇◒≤⌂∫≡ ⅜ ↕╣╢⁹√∞ ⌐ ╛

∆∞↑⌂╠⁸ⱪꜝ☻♅♇◒╩CO2⌐ ⅎ≡ ≡≡™╢ ⌐⌂∫≡⇔╕℮⁹ 

↓─ ≢ⱪꜝ☻♅♇◒╩ ⌂ ◘☻♥▫♫Ⱪꜟ ⌐⇔≡™ↄ ≤

╩ ∆↓≤│≢⅝√≤ ⅎ╢⁹ │ ─ ⌐ ╡ ∫≡ⱪꜝ☻♅♇◒╩ ⌂ ◘

☻♥▫♫Ⱪꜟ ⌐⇔≡™ↄ ⌂ ╩ ⅎ√™⁹ 


