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─    הההההההההההההההההההההההההההההה≡™≈⌐

 22 2040 ╩ ⅎ√ ─ ⇔ 

─ ─ ⇔ 24 2012 3    הההההההההההההה

22(2040) ╩ ⅎ√ ─    ההההההההההההההההה⇔

  ᵑ    ההההההההההההההההההההההההההההההההה

 ᵒ    ההההההההההההההההההההההההההההההה

  ᵓ ─    ההההההההההההההההההההההההההההההה

  ᵔ ─ ─     הההההההההההההה

 ᵕ    הההההההההההההההההההההההההההההההה

 ᵖ    הההההההההההההההההההההההההההההההה

 ᵗ    ההההההההההההההההההההההההההההההההה

⅛╠─    ההההההההההההההההההההההההההההה

─    הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕

 

 ⌐╦√╢ ⌂ ─  

╩ ╡ ↄ ≤   ההההההההההההההההההההההההה

ᵑ ─   הההההההההההההההההההההההההההההה

ᵒ ⌐ ═ ™   הההההההההההההההההההההההה

ᵓ ╩ ⅎ╢   ההההההההההההההההההההההההההההה

ᵔ ─ ⱨꜟⱪꜝfi   ההההההההההההה

ᵕ ─   הההההההההההההההההההההההההההההה

ᵖ ─   ההההההההההההההההההההההההההההההה

⌂ ─   ההההההההההההההההההההההההההההה

 ᵑ ╩ ⅎ╢   ההההההההההההההההההההההההההההה

ᵒ ─ ─   ההההההההההההההההההההההה

ᵓ ─   הההההההההההההההההההההההההה

ᵔ   הההההההההההההההההההההה

─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕

 

 ⇔╕╣╢  

─   הההההההההההההההההההההההההההההה

─   ההההההההההההההההההההההההההההההה

⌂   ההההההההההההההההההההההההההההה

─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕
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 ≤ ─ ─№╡  

─ ⇔╩ ╕ⅎ√   הההההההההההההההההההה

─ ─   ההההההההההההההההההההההההה

⌐╟╢ ─   הההההההההההההההההההההה

─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕

 

 ⌐╟╢ ─  

─ ┘   ההההההההההההההההההההההההההה

  ᵑ ─   ההההההההההההההההההההההההההההה

  ᵒ↓╣╕≢─   הההההההההההההההההההההההההההה

◖fi◒ꜞכ♩ ─   ההההההההההההההההההההההה

  ההההההההההההההההההההההההההההההההה

  ᵑ   ההההההההההההההההההההההההההההההההה

  ᵒ ─   הההההההההההההההההההההההההההה

  ᵓ ─   הההההההההההההההההההההההההההההה

  ᵔ ⅜ ≢⅝⌂™   הההההההההההההההההההההההה

  ההההההההההההההההההההההההההההההההההה

  ᵑ ─   הההההההההההההההההההההההההההההה

  ᵒ   ההההההההההההההההההההההההההההההההה

┘ ─   ההההההההההההההההההההההההה

┼─   ההההההההההההההההההההההההההה

─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕

 

 ─  

 ─   ההההההההההההההההההההההההההההה

─   ההההההההההההההההההההההההההההההה

─ ─ ⅎ   ההההההההההההההההההההההההההה

⌂   ההההההההההההההההההההההההההההה

─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕

 

 ╩ ⇔√  

┘   ההההההההההההההההההההההההההההההה

─   ההההההההההההההההההההההההההההההה

⌂   ההההההההההההההההההההההההההההההה

  ᵑ √⌂ ─ ─   הההההההההההההה
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  ᵒ ⌂ ─   הההההההההההההההההההההה

  ᵓ ⌂ AI ╩ ⇔√   ההההההההההההההההה

  ᵔ ⌂ ICT ╩ ⇔√   הההההההההההההה

  ᵕ ◄Ⱡꜟ◑הכ ◄Ⱡꜟ◑כ ─   ההההההההההההההההה

─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕

 

 ─  

 ┘   ההההההההההההההההההההההההההההההה

 ─   ההההההההההההההההההההההההההההההה

 ⌂   ההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕ 

 

 ─  

  ההההההההההההההההההההההההההההההההה 

   ᵑ ┘   ההההההההההההההההההההההההההההההה

   ᵒ ─   ההההההההההההההההההההההההההההההה

   ᵓ ─ ⅎ   ההההההההההההההההההההההההההההההה

   ᵔ ⌂   ההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה 

   ᵑ ┘   ההההההההההההההההההההההההההההההה

   ᵒ ─   ההההההההההההההההההההההההההההההה

   ᵓ ⌂   ההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה 

   ᵑ ┘   ההההההההההההההההההההההההההההההה

   ᵒ ─   ההההההההההההההההההההההההההההההה

   ᵓ ⌂   ההההההההההההההההההההההההההההה

─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕

 

 ┼─ ⅎ 

  ההההההההההההההההההההההההההההההההה 

   ᵑ ┘   ההההההההההההההההההההההההההההההה

   ᵒ ─   ההההההההההההההההההההההההההההההה

   ᵓ ⌂   ההההההההההההההההההההההההההההה

   ᵔ ─   הההההההההההההההההההההההההההההההה

   ᵕ╕≤╘הההההההההההההההההההההההההההההההההה  

  הההההההההההההההההההההההההההההההה 
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   ᵑ ┘   ההההההההההההההההההההההההההההההה

   ᵒ ─   ההההההההההההההההההההההההההההההה

   ᵓ ⌂   ההההההההההההההההההההההההההההה

   ᵔ ─   הההההההההההההההההההההההההההההההה

   ᵕ╕≤╘הההההההההההההההההההההההההההההההההה  

  ההההההההההההההההההההההההההההההההה 

   ᵑ ┘   ההההההההההההההההההההההההההההההה

   ᵒ ─   ההההההההההההההההההההההההההההההה

   ᵓ ⌂   ההההההההההההההההההההההההההההה

   ᵔ ─   הההההההההההההההההההההההההההההההה

   ᵕ╕≤╘הההההההההההההההההההההההההההההההההה  

 

 ─  

 ┘   ההההההההההההההההההההההההההההההה

 ─   ההההההההההההההההההההההההההההההה

 ⌂   ההההההההההההההההההההההההההההה

   ᵑ   ההההההההההההההההההההההההההההההההה

   ᵒ ─   ההההההההההההההההההההההההההההההה

   ᵓ ─   ההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕ 

 

 ─  

 ┘   ההההההההההההההההההההההההההההההה

 ─   ההההההההההההההההההההההההההההההה

 ⌂   ההההההההההההההההההההההההההההה

 ─   הההההההההההההההההההההההההההההההה

  הההההההההההההההההההההההההההההההההה╘≥╕ 

 

 הההההההההההההההההההההההההההההההההה 
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─ ⌐≈™≡ 

 

─ │⁸ 30 ⅛╠ 40 ─ ⌐ ℮ ┼─ ≤

─ ⁸ ─ ⁸ ─ ⁸ ─ ⁸ ⱦꜟ─ ⌐╟╡ ⌐

⅜ ⁸↓╣⌐ ∆╢√╘ ™≢ ⅜ ╘╠╣√⁹ 35 ─ ─

╩ ╘≤⇔≡⁸ ╛ ⌂≥⌐ ⇔⁸ 5 ─ ─ ⌐

╟∫≡ ⌂ │ 686 3≤⌂∫√⁹ ≢⁸ ⌐ ℮ ─ ⁸⅛

┘ ─ ⌂≥⌐╟╡⁸ ≢⅔™⇔™ ⅜☼כ♬─┼ ╕∫≡™√⁹↓─√╘⁸ ≢│

╟╡ ┼─ ─ ╩ ╘⁸ 26 3 ⌐ ─ ⅜ ∆╢

╕≢─ 25 ─ ╩⅛↑≡⁸ ─ ⌐ ⇔≡ ╩ ⇔≡⅝√⁹ 

↓─ ⁸ │⁸ ─ ≢ ⌂ ╠⇔╩ ⅎ⁸ ─ ⌐ ⅝ↄ ⇔≡⅝

√⁹ ⁸ 12 ⌐│⁸ ─ ≢№╢ ₈a ─ ₉ ⱦ☺ꜛfiₑ⌐⅔™≡⁸

│⁸ ⌂ ה ┼ ⇔≡™ↄ↓≤⅜ ↕╣√⁹ ⅎ≡⁸

╛ ⁸ ⌂≥─ ─ ⁸ ─ ⌐╟╢ ⇔™ ⁸ ⌐⅔↑

╢ ─ ⌂≥⁸ ₁⌂ꜞ☻◒⅜ ⇔≡⅝≡⅔╡⁸ ╩ ╡ ↄ │⁸ ╕↕

⌐ ⅝ↄ ⇔╟℮≤⇔≡™╢⁹ 

│⁸ ─ ⌐ ╙ ⅛≈ ─ ≢№╢⁹ ─ ⌂ ╩ ⇔≡™ↄ

√╘⌐│⁸↓╣╠ ⌐ ↕╣√ ╩ ⌐ ⇔⁸╟╡ ─ ™ ┼≤

⇔≡™⅛⌂↑╣┌⌂╠⌂™⁹≤╡╦↑⁸ ─ │⁸ ⅛╠ 100 ⌐

╦√∫≡ ™ ↑╢╙─≢№╢↓≤⅛╠⁸≢⅝╢ ╡ ⌐╦√∫≡ ╩ ⇔⁸↓─

⌐ ≠⅝ ⌐ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ ╙⁸ ─ ╩ ╡⁸

⌐ ↑≡ ⌂ ◦☻♥ⱶ╩ ⇔≡™ↄ√╘⌐│⁸ ─ ⇔╩ ╕ⅎ≡

╩ ה ∆╢≤≤╙⌐⁸ ⌐╦√∫≡ ⌐ ╩ ⇔≡™⅛⌂↑╣┌⌂╠⌂™⁹ 

↓─╟℮⌂ ⅎ─╙≤⁸ ─ ─ ⌐ ⇔≡⁸∕─ ⅎ ╛ ⌂ ⌐≈

™≡ ∆╢↓≤╩ ≤⇔≡⁸ 7 13 ─

₈ ủ ₉≤™℮⁹ ⌐⅔™≡⁸ ⌐ ∆╢ ₈ ₉≤™

℮⁹ ╩ ⇔√⁹ 

 

ₒ ─ ₓ 

─ ≢│⁸ 22 2040 ╩ ⅎ√ ─ ⇔╛ ⌐╦√╢ ⌂

─ ⁸ ≤ ─ ─№╡ ⌐≈™≡ ⇔√⁹ ⌐⁸

─ ⇔⌐≈™≡│⁸ ⁸ ⌐ ⌐ ∆╢ ─ ™ ⌐ ⅎ≡⁸ ─

⌐ ∆╢ ™ ⅜ ≢№╢↓≤⅛╠⁸ ⌐≡ ↕╣√ ─

⅛╠ ⇔√ ╙ ╕ⅎ ⇔√⁹ 

─ ≢│⁸ ─ ╩ ╕ⅎ⁸ ╛ ─ ⁸ ─ ⅎ⁸

─ ⌂≥─ ⌐ ∆╢ ⌂ ⌐≈™≡ ╩ ™ ⇔√⁹ 

│⁸ ┘ ≢ ⇔√ ≤ ┘ ─

─ ╩≤╡╕≤╘⁸ ┼ ∆╢╙─≢№╢⁹ 
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 22 2040 ╩ ⅎ√ ─ ⇔ 

 ─ ─ ⇔ 24 2012 3  

₈2020 ─ ₉ 23 12 ⌐⅔™≡⁸ ─ ⅜ ↕╣√↓≤╩ ↑⁸

╩ ⇔√⁹ 

ü  

       ┘ 29 ⁸ ⁸ ─ ╩ ╗  

ü  

⇔√ ─ ⌐ ≤⌂╢ ─ ┘ ⌐ ∆╢

─ ⌐ ∆╢ ≢№╢ 25  

ü  

     ⅜ ⌂ ╩ ⇔≡™√ ╩ ⅎ⁸ ⅜ ∟ ⅝

╩ ∑≡⅝√ 51(1976) ⅛╠ 22(2010) ╕≢─ ─ ╩ ╕

ⅎ⁸ ─ ⅜ ⌂ ⌐╟╡  

ü  

    │⁸Ⱨכ◒ ⌐⅔⅔╗⌡ 600 3≤⌂╢  

 

 

ₒ ─ ─ ⇔─ ⅎ ₓ 

 

22(2040) ╩ ⅎ√ ─ ⇔ 

₈ ─ ₉ ⱦ☺ꜛfi 12 ⌐⅔™≡⁸ ─ ⅜ ↕╣√↓≤

╩ ↑⁸ ╩ ⇔√⁹ 

ü  

      ┘ 29 ⁸ ⁸ ─ ╩ ╗  

ü  

₈ 2020₉ 2 7 ─ ≢№╢ 20  

ü  

ה      ה ─ │⁸ ≢│ ⌂

⅜ ↕ↄ⁸↓╣╕≢─ ⅜ ╙ ™≡™ↄ≤ ⅎ╠╣╢↓≤⅛╠⁸ ─

─ ╩ ╕ⅎ⁸ ─ ⅜ ⌂ ⌐╟╡  

30 3 130 3

440 60047094 79.6

S51 H22
35
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ü  

    │⁸Ⱨכ◒ ⌐⅔⅔╗⌡ 530 3≤⌂╢ ⅜№╡⁸∕─ │

⌐ ∂⁸20 ─ 22(2040) ⌐│⅔⅔╗⌡ 515 3≤⌂╢ ╖ 

 

 

ₒ 22(2040) ╩ ⅎ√ ─ ⇔─ ⅎ ₓ 

 

ü 22(2040) ╩ ⅎ√ ─ ⇔⌐⅔↑╢ ─  

 

ᵑ  

│⁸ ⅛╠ 100 ⌐╦√∫≡ ™ ↑╢╙─≢№╢√╘⁸≢⅝╢

╡ ⌂ ─ ╩ ⅎ⌂↑╣┌⌂╠∏⁸↓╣╕≢─ ─ ╩

⌂ ╡ ⌐╦√∫≡ ∆╢↓≤⅜ ≢№╢⁹ 

─ │⁸ⱣⱩꜟ ─ 4(1992) ⌐ ≤⌂╡⁸∕─ │

╕≢ │ ┌™─ ⅜ ™≡™╢√╘⁸ ─ ⌐ ™╢ │⁸

─ ⅜ ∂ ╩ ∆ 4(1992) ⅛╠ (2019) ╕≢─ 28 ≤

⇔√⁹ 

 

 

ₒ ─ ≤ ⌐ ™╢ ₓ 

 

420 53044096 82.4

20 3 90 3

H4 R
28
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ᵒ  

₈ ─ ₉ ⱦ☺ꜛfi 12 ≢ ↕╣√ ─ ╩ ⌐⁸

┘ 29 ⌐⅔↑╢ β╩ ⇔√⁹ 

│⁸ 7(2025) ⌐ 1,414 ≢Ⱨכ◒╩ ⅎ√─∟⁸ ⌐ ∂⁸

22(2040) ⌐│ 1,357 ╕≢ ∆╢ ╖≢№╢⁹ 

β ⌐│⁸ ≢№╢ ⇔╞≤ ╩ ╕⌂™ 

 

ₒ ─ ₓ 

 

ᵓ ─  

 2012  ⌐ ↕╣≡™╢

⌐ ™╢ ⌂ ≤ ─ │ ─≤⅔╡⁹ 

 

ₒ ≤ ─ ₓ 

 

⁸ ⁸ ─∕╣∙╣─ ─ ⌐ ╙╟ↄ ∆╢

╩ ⇔⁸↓╣╩ ™≡⁸ ⌐⅔↑╢ ─ ╩ ∆╢⁹ 

 

 

ה ההה ꜡☺☻♥▫♇◒ 0.99308  

ה הההה 0.97787  

ה הההההה ꜡☺☻♥▫♇◒ 0.99576  
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ₒ ─ ₓ 

 

 

ᵔ ─ ─  

ᵓ≢ ⇔√ ╩ ™≡⁸ ⌐⅔↑╢ ─ ╩ ⇔√ │

─≤⅔╡≤⌂╢⁹ │⁸↓╣╠ ─ ≢ ╘╠╣

╢⁹ 

               ₒ ─ ₓ       3/  

 
                            β ─ ≢ ─ ⅜ ╦⌂™↓≤⅜№╢⁹ 

 

ₒ ─ ₓ 

0.89927 0.84745 0.94056

0.88781 0.86434 0.98936

0.95981 0.97787 0.99002

0.89608 0.97787 0.99002

0.56643 0.96242 0.81001

0.96237 0.86319 0.98932

0.99308 0.97787 0.99576

R2
2020

R7
2025

R12
2030

R17
2035

R22
2040

⁷ 300 302 301 296 289

⁷ 111 111 111 110 110

⁷ 5 5 4 4 4

⁷ 416 417 416 411 404

214.8 213.6 213.4 213.3 213.3

300 302 301 
296 

289 

1,398 1,414 1,410 1,389 
1,357 

0

400

800

1,200

1,600

200

250

300

350

400

H4

(1992)

H7

(1995)

H12

(2000)

H17

(2005)

H22

(2010)

H27

(2015)

R2

(2020)

R7

(2025)

R12

(2030)

R17

(2035)

R22

(2040)

B 

A B 

A 
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ₒ ≤ ─ ₓ 

 

ᵕ  

│⁸ ⌐ ∆╢ ⌂≥╩ ™≡⅔ ↕╕⅜ ⌐ ⇔√

─ ╩ ∆╙─≢№╡⁸ ─ │⁸↓╣╕≢─ ╩ ╗ ─

⌂≥⌐╟╡ ⇔⁸ │ ┌™≢ ⇔≡™╢⁹ 

╙⁸ ─ ⌂≥⌐╟╡ ≤ ≢ ⇔≡™ↄ≤ ⅎ╠╣╢↓≤⅛

╠⁸ │⁸ ─ ╩ ╕ⅎ 96 ≤⇔≡ ∆╢⁹ 

│⁸ ╩ ≢ ⇔≡ ╘╠╣╢⁹ 

 

ₒ ─ ₓ 

111 111 111 110 110 

5 5 4 4 4 

0

10

20

30

40

50

75

100

125

150

H4

(1992)

H7

(1995)

H12

(2000)

H17

(2005)

H22

(2010)

H27

(2015)

R2

(2020)

R7

(2025)

R12

(2030)

R17

(2035)

R22

(2040)

84

88

92

96

100

H4
(1992)

H7
(1995)

H10
(1998)

H13
(2001)

H16
(2004)

H19
(2007)

H22
(2010)

H25
(2013)

H28
(2016)

R

(2019)

96

│ ┌™≢
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ᵖ  

│⁸ ─ ─ ⅝↕╩ ∆╙─≢№╡⁸ ─ ⁸ ⌐

╟∫≡ ↕╣╢⁹╕√⁸ ╩ ∆╢√╘─ │⁸ ה ⌐╟

╢ ⌐╟∫≡ ⅝ↄ ╩ ↑⁸ ╩ ∆╢╙─≤│ ⅎ⌂™⁹ 

╩ ™≡ ↕╣╢

│⁸ ╛ ─

⌂≥ ─ ≤⌂╢ ≢№

╢√╘⁸ ─ ⅜

╩ ∫√ ⁸

⅜ ∆╢↓≤≤⌂╢⁹ 

↓─√╘⁸ ─ ⌐№√∫

≡│⁸ ⌐ ⅜ ∂⁸

─ ⅜ ╢↓≤─⌂™╟

℮⁸ ─ ⅛╠ ⌐

∆╢↓≤⅜ ≢№╢⁹ 

1,400 ─ ╩ ∆╢ ─ ╩ ⌐ ∆╢ ⅛╠⁸

│⁸ ─ ⅜ ⅝⅛∫√ ─ ╩ ∆╢↓≤≤⇔⁸ ─

⌐ ™╢ ⌐⅔↑╢ ─ 82.4 ≤ ∆╢⁹⌂⅔⁸↓╣╕≢─ ─

⇔≢╙⁸ ⌐⅔↑╢ ≢ ╩ ⇔≡⅝√⁹ 

↓─ ╩ ╘√ ─ ─ ⅎ │⁸ 27 2015 ≢

╘╠╣≡™╢⁹ 

│⁸ ╩ ≢ ⇔≡ ╘╠╣╢⁹ 

 

 

ₒ ─ ₓ 

 

 

86.1 

83.3 

87.2 

81.2 

83.0 

79.6 

83.6 

80.3 

83.7 

80.7 

87.8 

82.0 82.4 

84.9 

90.9 

86.5 

88.9 

87.1 

90.2 

88.7 

91.0 

90.2 

93.0 

91.8 

93.7 

75

80

85

90

95

100

S41
(1966)

S46
(1971)

S51
(1976)

S56
(1981)

S61
(1986)

H4
(1992)

H9
(1997)

H14
(2002)

H19
(2007)

H24
(2012)

R
(2019)

H4 R )

ₒ ≤ ─ ₓ 



8 

 

ᵗ  

─ ≢№╢ ┘ ╩ ⇔√

│⁸ ≤ ≢ ⇔⁸ 7(2025) ⌐Ⱨ⁸√╕⁹╢⌂≥◒כ ─ ╩

⇔√ ─ ⇔│⁸Ⱨכ◒ ⌐⅔⅔╗⌡ 530 3≤⌂╢ ⅜№

╡⁸∕─ │ ⌐ ∂⁸20 ─ 22(2040) ⌐│⅔⅔╗⌡ 515 3≤⌂╢

╖≢№╢⁹ 

 

ₒ ─ ₓ 

 

⅛╠─  

─ ⇔⌐≈™≡│⁸ ⁸ ⌐ ⌐ ∆╢ ─ ™ ⌐ ⅎ≡⁸

─ ⌐ ∆╢ ™ ⅜ ≢№╢⁹↓─√╘⁸ 22(2040) ╩ ⅎ√

─ ⇔⌐ ⇔≡⁸ ─ ⅛╠ ╩

⇔√⁹ 

─ ה    ה ה ─ ╩ ∆╢ ≤

⇔≡⁸ ⌐ ≠™√ ╩ ⇔≡™╢↓≤⌐≈™≡⁸

─ │⁸ ⁸ ⌂ ⅜ ↕ↄ⁸↓╣╕≢─ ⅜ ╙ ™≡™ↄ≤

ⅎ╠╣╢↓≤⅛╠╙ ≢⅝╢⁹√∞⇔⁸ ⌐≈™≡│⁸ ⌐⅔↑╢

╩ ∆╢↓≤⅜ ≢№╢⁹ 

⌐ ה ™╢ ⌐≈™≡⁸ │ ⅛╠ 100 ⌐╦√∫≡ ™

↑╢╙─≢№╡⁸≢⅝╢ ╡ ⌂ ─ ╩ ⅎ╢ ⅜№╢↓≤⅛╠⁸

↓╣╕≢─ ─ ╩ ⌂ ╡ ⌐╦√∫≡ ∆╢↓≤⅜ ≢№╢⁹ 

─ ה ⌐ √╡⁸ⱣⱩꜟ ─ 1992 ⌐ ⅜ ≤⌂∫√

4 1992 ⅛╠⁸ │ ┌™─ ⅜ ™≡™╢ 2019 ╕≢─

28 ╩ ≤⇔≡™╢↓≤⌐≈™≡⁸ ⅜ ⅝ↄ ⇔√ⱣⱩꜟ
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─⁸ ─ ⅜ ∂ ╩ ∆ ≢№╡⁸ ⌂ ⅎ ≤ ⅎ╢⁹╕√⁸20

╕≢─ ╩ ∆ ≢⁸∕╣ ─ ─ ╩ ™≡ ╩ ∫≡™╢

↓≤⁸↕╠⌐⁸ ─ ⅛╠ ≡╙⁸ ─ ≤

─ ≡│╕╡⅜ ╙ ™ ≢№╢↓≤⅛╠⁸ │⌂™╙─≤ ╦╣╢⁹ 

⁸≡™≈⌐ ה   │↓╣╕≢─ ╩ ╗ ─ ⌂≥⌐╟╡

⇔⁸ │ ┌™≢ ⇔≡⅔╡⁸ ⌂ ╛ ─ ⌂≥─ ╩

⌐⁸ ╙ ≢ ∆╢≤ ⅎ╠╣╢↓≤⅛╠⁸ ─ ╩ ╕ⅎ≡ ∆

╢↓≤│ ≢№╢⁹ 

    ⌂⅔⁸ 96%≤ ∆╢⌐ √∫≡│⁸ ╡ 4%─ ⌂ ⌐≈™≡ ⇔≡

⅔ↄ≤ ™⁹╕√⁸ ⌐⅔™≡⁸ ⌐╟╢ ─ ⌐ ™ ⅜

⇔√ ⅜№╢√╘⁸ ⅜ ⇔√ ─ ─ ┼─ ⌐≈™≡

⇔≡⅔ↄ≤ ™⁹ 

⁸│≡™≈⌐ ה ⌂ ⅜ ≤⌂╡⁸ ⌐ ⅜ ∂√╡

─ ⅜ ∫√╡∆╢↓≤─⌂™╟℮⌐ ∆╢ ⅜№╢⁹⇔√⅜∫≡⁸

⌐ ⌐ ∂√ ─ │⁸ ⌐⅔™≡╙ ↓╢ ⅜№╢↓≤╩ ╕ⅎ⁸

⌐ ⌐ ⇔√ ≤⇔≡⁸ ⌐⅔↑╢ ╩ ∆╢↓≤│⁸

─ ╩ ∆╢ ╩ ∫≡™╢ ≤⇔≡ ╩ ⇔≡™╢╙─≢№

╡⁸ ⌂ ⅎ≤ ≢⅝╢⁹ 

╢↑⅔⌐ ה ─ ⌐≈™≡⁸ ⁸ ⁸

∕╣∙╣≢ ⇔√ ─ │ ⌐ ↄ⁸ ─ ─

≤⇔≡ ≢№╢⁹ 

    √∞⇔⁸ ⌐ ═√ ╡⁸ ⌐≈™≡│⁸ ─ ⅜ ⅝ↄ

⇔⁸ ⌐ ⅜ ╢ ╩ ⇔⁸ ⌐╟╢ ╩ ™⁸

─ ⇔⌐≥─ ⅜ ╢⅛╩ ⇔≡⅔ↄ≤ ™⁹ 

⁸╠⅛≥↓─ ה ─₈ │⁸ ≤ ─ ≢ ⇔⁸ 7

2025 ⌐Ⱨכ◒╩ ⅎ⁸ ─ ╛ ╩ ⇔√ ╩

∆≤⁸Ⱨכ◒ ⌐⅔⅔╗⌡ 530 3/ ≤⌂╢ ⅜№╡⁸∕─ │ ⌐ ∂⁸20

─ 22 2040 ⌐│⅔⅔╗⌡ 515 3/ ≤⌂╢ ╖₉≤─ ─

⇔│⁸ ─ ─ ╛ ↕╣√ ─ ⌂≥⅛╠ ≡⁸ ╩ ∆╢

↓≤⅜≢⅝╢⁹ 

 

─  

─ ה   │ 20 ≤⇔≡™╢⅜⁸↓─ │♩꜠fi♪∞↑≢│ ≢⅝⌂™

₁⌂ ⅜ ∫≡ↄ╢─≢⁸ ─ ╛ ⅜ ─ ⌐ ⇔

≡ ⇔≡™╢ ─ ╩ ↕∑╢⌂≥⌐╟╡⁸ ─ ╩ ╘≡

™ↄ↓≤⅜ ≢№╢⁹ 

─꜠▬♩╛ ה   ⁸◦ꜗ꞉כ⌂≥≢ ⅜ ⇔ ⅜ ⇔

≡⅝√⅜⁸ ╙ꜞⱨ◊כⱶ⌂≥─ ─ ⌐ ∆╢ │ ╪≢™ↄ↓≤⅜ ⅎ



10 

 

╠╣╢⁹ ≢⁸ ─ ╛⁸ ⌐╟╢ ─ │⁸1 √

╡─ ⅜ ∆╢ ≤╙⌂╡ⅎ╢↓≤⅛╠╙⁸ ⌐ ╓∆ ⌐

≈™≡⁸ ⇔≡™ↄ ⅜№╢⁹╕√⁸ ╛ ─ ⌐ ╓∆

⌐≈™≡╙ ⇔≡™ↄ ⅜№╢⁹ 

┌╣↑⌂⅜ ה   ⌐ ╢↓≤│ ╠⅛⁹↓─√╘⁸ ─ │ ╡⅜⌂™╟℮⌐⇔

≡⅔ↄ↓≤│ ⌐ ≢№╡⁸ │ ⌐⅔↑╢ ≤⇔≡ 82.4 ╩

⇔≡™╢↓≤│ ⅜™ↄ╙─≢№╢⁹ 

⌐ ה   ⇔≡⁸ │ ⌐ ∆╢ ≤⌂∫≡™╢⅜⁸ ⁸☻ⱴכ♩

ⱷכ♃─ ♃כ♦ה ⌐╟╡ ─ ╩ ≢⅝╣┌⁸ ה ─

─ ⅜ ≤⌂╡⁸ ─ ╛ ┼ ∆╢√╘─ ⌂ ⌐⌂

╢⁹ 

│ ה   ⅛╠ 100 ⌐╦√∫≡ ™ ↑╢╙─≢№╢↓≤⅛╠╙⁸

⌂ ─ ╩ ⅎ╢↓≤⅜ ≢№╢⁹↕╠⌐│ ─♄►fi◘▬☺fi◓─

╩ ⇔≡™ↄ↓≤╙ ≢№╢⁹ 

─ ה   4 ─℮∟⁸ 3 │ ≢№╢⅜⁸ ─ ≤⇔≡⁸ ⌂

╩ ⇔≡™ↄ ⅜№╢⁹ 

 

 ╕≤╘ 

    ⌐ ∆╢ ─ ™ ╛ ⌐ ∆╢ ╩ ∆╢ ─

╟╡⁸ ⌐ ™╢ ⁸ ─ ⁸ ⌐ ⌐ ∂√

─ ╩ ╕ⅎ√ ─ ⁸ ─ ⌐⅔↑╢ ─

⌐≈™≡⁸ ⅜№╢≤─ ⅜⌂↕╣≡⅔╡⁸ ⌐⅔™≡╙∕╣∙╣⌐≈™≡⁸

╩ ⇔√⁹ 

⌐╟╡⁸ ─ ⇔≤⇔≡⁸2025 ─Ⱨכ◒ ⌐⅔⅔╗⌡ 530 3≤⌂

╢ ⅜№╡⁸2040 ⌐⅔⅔╗⌡ 515 3≤ ╗↓≤│⁸⅔⅔╗⌡ ≢№

╢≤─ ⌐ ∫√⁹ 
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 ⌐╦√╢ ⌂ ─  

╩ ╡ ↄ ≤  

  ᵑ ─  

   ─ │⁸ ≢№╢ ⁸ ♄ⱶ ⁸

╩│∂╘≤⇔√ ⁸ ┘ ⅛╠ ╩ ↑≡™╢

≤ ⌐╦√∫≡™╢⁹ 

 

 

ₒ ─ ₓ 

 

ᵒ ⌐ ═ ™  

ה     ─ │⁸5 ⌐ 1 ∆╢ ─ ⌐ ∆╢↓≤

╩ 1/5 ≤⇔≡⅔╡⁸10 ⌐ 1 ╩ ≤⇔≡™╢ ╩ ╘

≤⇔√ ─ ╛ ─ ╩ ≤⇔≡™╢ ─ ≤ ═≡⁸

⌐ ∆╢ ⅜ ™ ≤⌂∫≡™╢⁹ 

╕√⁸ ─ ⌂ ≢№╢ ≢│⁸ ♄ⱶ ⅜ 8 ♄ⱶ ≤⌂∫√

4(1992) 28 ≢ ╦∑≡ 8 ≤⁸3 ⌐ 1 ─ ≢ ╩ ℮

⅜ ⇔≡™╢⁹ ≢│⁸ 28(2016) ⌐⁸ ≤⌂╢ 79 ⌐╦√╢ ⅜

⇔√⁹ 

 

 

 

♄ⱶ ♄ⱶ

♇ ♄ⱶ

♄ⱶ

♄ⱶ

♄ⱶ

♄ⱶ ﬞ

ﬞ

♄ⱶ ♄ⱶ

♄ⱶ

♄ⱶ

♄ⱶ

ﬞ

ﬞ

♄ⱶ

β

♄ⱶ
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     ₒ ₓ 

 ₒ ─ ╩ ℮╙─ ₓ 

 

ᵓ ╩ ⅎ╢  

2(2020 3 ⌐ ♇ ♄ⱶ⅜ ⇔√↓≤⌐╟╡⁸

⌐⅔↑╢ ─ │ 680 3≤⌂∫

√⁹∕─ ⌐│⁸ 82 3 ה ⁸

ה ⁸ ╙─ ╩ ⅎ╢ ⅜ ⇔≡

™╢⁹ 

 ╕√⁸ │⁸ ⌐№╢ ⌂ ≤⇔≡⁸

│╙≤╟╡⁸ ╛ ⌐⅔↑╢ ⅎ≤⇔≡ ⌐

⇔≡™╢⅜⁸ ╛ ─ ⅛╠⁸ ⌐

╦√╢ ┼ ≠↑╢↓≤│ ≢№╢⁹ 

ₒ ─ ₓ 

 

ₒ ╩ ⅎ╢ ₓ 

 

( / )

ה
44

30 ─ ⌂ ─
≤⇔≡ ⌐ ╩

↑⁸ ⌐│⁸
⌐ ™

⌐ ™ ≤

ה 18
─ ⌐╟╡⁸ ⇔≡™

√ ⅜ ⇔√√╘⁸
( ─ )─ ⌐

─ │⁸
─ ⅜ ╠╣

⌂™↓≤⌂≥⅛╠⁸
─ ╖

20

1 ─ ⌐╟╡ ╩
↑⁸ ⌐⅔™≡╙⁸
─ ─ ⌐╟╡
⌐ H7,H8 ⌐

⇔™ ⌐ ⅜
⌂ ≢№╢√╘⁸
⌐ ↑≡⁸ ≤

82

ה

ה 1 5

1 10

1 10

1 10

1 5

◘fiⱨꜝfi◦☻◖

♬ ꜙ כ ꜜ כ ◒

꜡ fi ♪ fi 1 50

ὄὑ
600ʠ

680

82ʠ

Ӵ̬ /
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ᵔ ─ ⱨꜟⱪꜝfi  

│⁸ ─ ⁸ ⌂ ⁸ ▬fiⱨꜝ─ ⌂≥⁸ √⌂ꜞ☻◒

⅜ ⇔≡™╢↓≤╩ ╕ⅎ⁸ⱨꜟⱪꜝfi╩ ─₈ ─ ─ ₉

⅛╠₈ꜞ☻◒ ─ ─ ₉┼ ╩ ∫≡™╢⁹ 

 

  

ₒ ─ ⅎ ₓ 

 

ᵕ ─  

     ₈ ─ ≤∕─ ( ⁸ ⁸ ⁸ ⁸

2018 ₉╛₈ ꜠ⱳכ♩ 2018 ₉ ⌐╟╢≤⁸ ─ ⌂ ╛

─ ⅜ ↕╣≡™╢⁹ 

     ╕√⁸ ⌐╟╡ ─ ≤ ⅜ ∆╣┌⁸ ─ ⌐

⅜ ∆╢√╘⁸↓╣╕≢ ⌐♄ⱶ⅛╠ ─ ⅜ ≤⌂╢⁹ 

     ↕╠⌐│⁸ ↑ ─ ⅜ ╕╣┌⁸ ─ ⅜ ⅛⅝ ∆╢

⌐ ↕╣╢ ⅜№╢⁹ 

     ↓─√╘⁸ ⁸ ─ ⌐╟╡⁸ ╛♄ⱶ ⅛╠─ ⅜ ⇔⁸

⇔™ ─ꜞ☻◒ ⅜ ↕╣╢⁹ 

 

   

   

 

 

 

                            ₒ100 ─ ─ ₓ 

ͪ

ͪ

͑ ᾜ Ӿ
ὄὑ͑ ͪ

ᶫ

ΒẀҲ
◙

ᾜ

9

ה

ᶫ

( 2018

1
9

2018

80
0

50

100

150

200

cm

10 11 12 1 2 3 4 5

⌐
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  ₒ ─ ⌐╟╢ ≤♄ⱶ ─ ₓ 

   ₒ ≤ ₓ     

 

ᵖ ─  

⌐│⁸ ⌐ ↕╣√ ╩ ≤∆╢ ⅜ ⇔⁸

∕─╒≤╪≥⅜ ⌂ ≢№╢⁹╕√⁸↓╣╠─ ─ ↄ│⁸ 30 ⅛╠ 40

⌐⅛↑≡ ↕╣≡⅔╡⁸50 ⇔ ⅜ ⇔≡™╢⁹↓─√╘⁸

─ ™ ─ ╩ ⇔≡⅔╡⁸ ⅜ ⌐ ⇔≡™╢⁹ 

│⁸ ⌂ ≤⇔≡ ╛ ⌐ ≢⅝╢⅜⁸ ה ה

─ ─ ⅜№╡⁸ │ ⇔≡™╢⁹╕√⁸ ─ ─ ↄ│

⅜ ↄ⁸ ⌂≥ ─ ⌐╟╡⁸ ⌐ ⌂ ─ ⅜ ⌂≥─

⅜№╢⁹ 

↕╠⌐│⁸ ⁸ ─ ╛ ⌐⅔™≡⁸ ╛ ─ ⅜ ╦╣⁸

⅜ ⌐⅔™≡╙⁸ 2 2020 4 1 ╟╡⁸ ⱨ♇ PFOS⁸PFOA╩

⌐ ⇔√↓≤╩ ↑⁸ ⅜ ╩ ⇔≡™╢ ⌐

≈™≡│⁸ ╩ ∆╢ ╩≤∫≡™╢⁹ 

 

 

 

 

 

 

 

 

⅜

⅜ 23  
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   ₒ ─ ₓ  

ₒ ─  x

 

ₒ ─ ─ ₓ 

 

 

⌂ ─  

⇔√ │⁸ ╩ ⇔≈≈ ╩ ╢≤≤╙⌐⁸ ╛ ─ꜞ

☻◒⌐ ⅎ⁸ ⌐╦√╡ ⇔≡™ↄ⁹ 

ᵑ ╩ ⅎ╢  

      ⇔™ ⌐╙ ╩ ≢⅝╢╟℮ ⇔√ ╩ ∆╢√╘⁸ ─

≤ ⇔≡™ↄ⁹ 

ᵒ ─ ─  

─ ≤⇔≡ ≢⅝╢╟℮ ≤ ⇔≡™ↄ⁹ 

ᵓ ─  

ה       ─ ⅜ ≢ ⅜ ⇔≡™╢ ⌐≈™≡│⁸ ⁸

╛ ─ ╙ ╕ⅎ⁸ ⌂ ╛ ה ╩ ⇔≡™

ↄ⁹ 

ᵔ  

      ─ ⌂ ≢№╢ │⁸ 32(1957) ─ ⅛╠⁸

60 ⅜ ⇔≡™╢⁹ ⁸ ─ ╛ ╩ ∆╢√╘─

⁸ ─ ┘ ◖fi◒ꜞכ♩ ─ ╩ ⌐

™⁸ ╛⇔╜╪ ─ ╩ ⇔≡⅔╡⁸ ≢│ ⅝⌂ │ ∂≡™⌂

™⁹ 

⇔⅛⇔⁸ ⌐ ⇔⌂↑╣┌ │ ⇔⁸♄ⱶ ─ ╩ ∆╢↓≤≤

⌂╣┌ ⌂ ⅜ ≤⌂╢↓≤⅛╠╙⁸ ╩ 100 ⁸200 ≤ ⌐

╦√∫≡ ⇔≡™ↄ√╘⌐│⁸ ⅜ ≢№╢⁹↓─√╘⁸

│⁸⇔╜╪ ─ ⌐ ⅎ⁸╟╡ ⌂ ⅜ ╘╢ ┼─ ╙ ╘√

₈ ₉╩ ⇔≡™ↄ⁹ 

/

( 3/ )

88 12.9

190 25.3

74 11.3

41 5.7

34 4.7

22 1.9

7 0.8

5 0.4

7 0.5

278 38.2



16 

 

ü ─ ─ ⌂  

ה ─  

       ⌐ ≤╖╠╣╢◒ꜝ♇◒⅜ ⇔≡™╢ ⁸ ⌂ ⅜ 

 

ה ─  

        100 ≢ 900 3 ⌐ ⇔⁸ ─ │ 670 3≢№

╡⁸ (560 3)╩ β 

        β │⁸ ╩ ∫≡™╢╙──⁸ ≢⁸♄ⱶ─ ⌐

╩ ⅎ╢ ⌐│⌂™⁹ 

ה ─  

        ⱣꜟⱩ ─ │⁸ ╩ ⇔≡⅔╡⁸ ─ ╩ ≤⇔√

≢─ │  

ה       ⌐⅔↑╢ ─  

        ⌐ ╛ ⅜ ⌐ ┼ ─ │

─ ≢ ─ 1.5 )  

ה ה ─  

        ⌐ ∆═╡⅜ ∆╢↓≤╛⁸ ─ ╛ ⌐ ⌂

╛ ⅜⌂™↓≤⌂≥⌐╟╡⁸ ⌐ ↄ─ ⅜  

 

 

ₒ ─ ₓ         ₒ ─ ₓ 

 
     ₒ ─ ₓ 
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─  

╩ ה    ⅎ╢ ⅜ ⇔≡ ⅎ⌂ↄ⌂∫√≤⇔≡╙⁸ ⌐│∕╣╠─ ╩

≢⅝╢╟℮⁸ ─ ≤ ⇔≡™ↄ ⅜№╢⁹ 

⁸│≡™≈⌐ ה    ─ ⌐╟╡ ⌐ ↕╣√ ╙№

╢⅜⁸ ⌂≥─ ⌐│ ─ ╩ ≈╒℮⅜ ≢№╢↓≤⅛╠⁸

╛ ╩ ╕ⅎ≈≈⁸ ─ ⌐│ ⅎ╢╟℮ ≤ ⇔≡™ↄ↓≤⅜

≢№╢⁹ 

⁸ ה    ⇔≡™╢╙─╙ ╘≡ ─ ⌐≈™≡│⁸ ∞↑≢⌂ↄ⁸

─ ⅛╠╙ ╩ ⇔≡™ↄ ⅜№╢⁹ 

 

╕≤╘ 

─ ─ 8 ╩ ╘╢ ה │⁸ ─ ≤ ⇔≡╙⁸

⅜ ↄ ⌐ ∆╢ │ ™ ⌐№╢⁹╕√⁸ ─ │ 680 3≢

№╢⅜⁸ ╩ ⅎ╢ ⅜ ╕╣≡™╢√╘⁸ │ 600 3≢№╡⁸ ⁸

─ ≢⁸ ╛♄ⱶ ⅛╠─ ⅜ ⇔⁸ ⇔™ ⅜ ∆╢

⅜№╢↓≤⅛╠╙⁸ ⌐ ⇔≡™ↄ ⅜№╢⁹ ⁸ ╩ ⅎ╢ ⌐≈™≡│

≤ ╩ ╢≤≤╙⌐⁸ ⅜ ⇔≡™╢ ⌐≈™≡│⁸ ╛

─ ╙ ╕ⅎ⁸ ⌂ ╛ ה ╩ ⇔≡™ↄ ⅜№╢⁹ 

⌐№╢ ⌐≈™≡│⁸ 60 ⅜ ⇔≡™╢⅜⁸ ╙

⌐╦√╡ ⇔≡™ↄ√╘⌐│⁸ ⌂ ╩ ∫≡™ↄ↓≤⅜ ≢№╢⁹ 

    ⌐╟╡⁸ ⇔√ ⌐≈™≡│⁸ ╩ ╢≤≤╙⌐ ─ꜞ☻◒⌐ ⅎ⁸

⌐╦√╡ ⇔≡™ↄ↓≤⅜ ≤ ⇔√⁹ 

 

  



18 

 

 ⇔╕╣╢  

─  

   ♄ⱶ │⁸ ╩ ╛ ≤⇔≡ ⇔≡™╢⁹ ⁸ ╩

╢ │⁸ ─ ╛ ─ ⅜№╢√╘ ╩ ≢ ™⁸ ⁸

─ ╡╩ ⇔≡™╢⁹↓─√╘⁸ ⌐ ∆╢↓≤│ ≢№╢⅜⁸

╛ ⌐≈™≡│⁸ ╩ ↑≡ ⇔≡™╢⁹ ⁸ │⁸ ╩ ╛

◓ꜝ►fi♪≤⇔≡ ⌐ ⇔≡™╢ ≤⁸ ╩ⱨ▼fi☻≢ ™ ⇔≡™⌂™

≤⅜ ⇔≡™╢⁹↓╣╠ ╛ │⁸ ⌐ ─ ⅜ ╖⁸

│ ╛ ⌐ ∆╢⌂≥⁸ ─ ─  ⁹╢№⅜☻כ◔╢™≡∫⌂⌐→

 

─  

 ┘ │⁸ ─ ╩ ∆╢⁹ 

 │⁸ ╩ ⇔√ ≢⁸ ⌐ ⇔╕╣╢ ≤⇔≡ ⌐ ╦∑

⌂ ╡ ∆╢≤≤╙⌐⁸ ─ ─ ⌐ ⇔≡™ↄ⁹ 

 

⌂  

  ─ ה ה ⌐│⁸ ─ ╩ ╕ⅎ⁸ ╩ ∑∏⁸

∆╢↓≤╩ ≤⇔⁸ ─ ╩ ⇔≈≈ ─ꜝfi♪ⱴכ◒≤⇔≡ ─ ™

─ ─ ╛⁸ ─ ≤⇔≡ ⇔≡™ↄ⁹ 

 

      

   ₒ ₁ ─▬ⱷכ☺☻◔♇♅ₓ 

β ≢ ∫√ │ ╩ ⇔≡™╢  
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─  

╩ ה   ⇔⁸ ⇔╕╣╢ ╩▪Ⱨ⁸│≥↓╢∆ꜟכ ⌐ ∫√ ≢№╢⅜⁸

≢⁸♥꜡ ≢ ⇔⌂™≤™℮ ⅎ ╙№╢⁹ ─ ⌐≈™≡│⁸ ─

♥꜡╛ ─ ╙ ╕ⅎ≡⁸ꜞ☻◒ ─ ╩ ⇔⁸ ⌂ ⌐ ∫

√ ─№╢ ╩ ╘⁸╦⅛╡╛∆ↄ ∆╢ ⅜№╢⁹ 

 

╕≤╘ 

   ⁸ ⁸ ⌂≥─ │⁸ ─ ─√╘⁸ ⌐ ╩ ≢

™⁸ ≤⌂∫≡™╢≤↓╤⅜ ™⁹ 

─ ╛ ⌐≈™≡│⁸ ⌐ ─ ⅜ ╖⁸ │

╛ ⌐ ⇔≡⅔╡⁸ ─ ─ ╙☻כ◔╢™≡∫⌂⌐→ ∆╢⁹↓─╟

℮⌂ ≢№∫≡╙⁸ ⌐≈™≡│⁸ ⅜ ≢№╢↓≤╛ ⌐ ╛

⅜№╢√╘⁸ ─ ⅛╠ ⌐ ∆╢↓≤│ ≢№╢⁹ ⁸ ⌐≈

™≡│⁸ ╩ ⌐∆╢↓≤⅜≢⅝╢√╘⁸ ─ ╛ ⌐⅔™≡⁸

─ ╩ ⇔√ ≢⁸≢⅝╢∞↑ ╩ ∑∏⌐⁸ ┼ ™─ ╛

≤⇔≡ ∆╢↓≤╩ ⌐ ╩ ╘╢═⅝≢№╢≤─ ⌐ ∫√⁹↓─╟℮⌂

⌐≈™≡│⁸ ☻Ɽfi─ ≤⇔≡ ╩╙≈↓≤⅜ ≢№╢⁹ 
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 ≤ ─ ─№╡  

─ ⇔╩ ╕ⅎ√  

─ │ 686 3≢№╢⅜⁸ ─ ⌐╟╢ ╛ ─

⌐ ℮ ⌐╟╡⁸ │ 600 3 ≤⌂∫≡™╢⁹ 

   ⌐╦√╡ ╩ ⅎ ↑╢√╘⌐│⁸ ┼─ │╙≤╟╡⁸ ⅜

∆╢╟℮⌂ ꜞ☻◒ ⌐╙⁸ ╩ ⌂ ╡ ≢⅝╢ ╩ ∆╢↓≤

⅜ ≢№╢⁹ 

↓─√╘⁸ │⁸ ≤ꜞ☻◒ ─∕╣∙╣╩ ⇔⁸ ≤⌂╢

⅜ ⅝™╙─╩ ∆═⅝ ≤⇔≡ ∆╢⁹ ⌐≈™≡│⁸

⌐ ⌐╟╢ ╩ ⅎ√ ≤⇔⁸ꜞ☻◒ │⁸ ⅜

⇔√ ⌐╙ ╩ ≢⅝╢ ≤∆╢⁹ ⌐╟╡⁸ √⌂

─ ⇔≢│⁸ꜞ☻◒ ⌐ ─ ╛ ⌐╟╢

╩ ⅎ√ ⅜ ∆═⅝ ≢№╡⁸2025 ⌐⅔↑╢ ∆═⅝

│⁸ 660 3≤⌂╢⁹⌂⅔⁸ │⁸ ─ ╩ ↕∑╢√╘⁸ ╛

─ ⌂≥─ꜞ☻◒⌐≈™≡╙ ⇔≡™ↄ ⅜№╢⁹ 

 

  

                ₒ ∆═⅝ ₓ 

 

─ ─  

─ ⌐№√∫≡│⁸ ≢ ╩ ⇔≡ ∆╢↓≤≤⌂╡⁸

│ ⌂ │ ↑╠╣⌂™⁹ ⅎ≡⁸ ─√╘⌐│⁸ ─

⌐ ℮ ─ ╛ ꜞ☻◒ ⌐╙ ⇔≡™⅛⌂↑╣┌⌂╠⌂™⁹ 

≢⁸ ╩ ⇔≈≈ ─ ╩ ∆╢√╘⌐│⁸ ⌐ ™ ∆╢

─ ╩ ╘ ⇔≡⅔ↄ ⅜№╢⁹╕√⁸ ─ ⌐№

√∫≡│⁸ √⌂ ─ ╛ ─ ⁸ICT ─ ─ ⌐╟╢

⌂ ╩ ⇔≡™ↄ↓≤⅜ ≤⌂╢⁹ 

↕╠⌐ ─ ≢│⁸ ─ ⌐ ™ ∆═⅝ ⅜ ∆╢↓≤╩

̭ ͪ

ʹ
Ҙ̭ʤ

Ҙ̭ʤ

600ʠ

680ʠ
686ʠ

Ҙ

ʝ Ẏ

ʝ ₳᷈

470ʠ

₳₡

₳₡ ͪ

ʹ
Ҙ̭ʤ

2025₴
m3/ m3/

̭ ͪ

Ҙ̭ʤ
530ʠ
ʝ Ẏ

ʝ ₳᷈

440ʠ

₳₡

₳₡ ͪ

2025₴

ỏ 30

ʝ ₳᷈
ᾜ

ʹ
Ҙ̭ʤ

ʹ
Ҙ̭ʤ

ỏ 30 660ʠ
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╕ⅎ⁸ ─ ⁸ ╛ ꜞ☻◒⌐╟╢ ╩ ⇔≈≈╙⁸ ⌐ ╦

∑≡♄►fi◘▬☺fi◓╩ ∫≡™ↄ↓≤╙ ≤⌂∫≡ↄ╢⁹ 

 

ₒ♄►fi◘▬☺fi◓─▬ⱷכ☺ₓ 

 

 

ₒ ─▬ⱷכ☺ₓ 

 

⌐╟╢ ─  

↓╣╕≢⁸ ⌂≥⌐╟╢ ⌂ ⌐⅔™≡╙ ⌂ ╩ ≢⅝╢╟℮⁸

╩ ⇔≡⅝≡⅔╡⁸ 2019 ≢ 130⅛ 119⅛

─ ⅜ ⇔≡™╢⁹↓─℮∟⁸ ≢│⁸ ─ ─ ⁸◄Ⱡꜟ◑כ◖☻

♩ ╩ ╢√╘⁸ ⌐ ⌂ ─ ╩ ≢ ⇔⁸ ╢ ╩

≢ ⇔≡⅝√⁹⇔⅛⇔⁸ ╩ ℮ ≢│⁸ ⌐ ═

⁸ ⅜ ™√╘⁸ ⌂≥⌐╟╡ ⅜ ⇔√ ⁸ ╕≢⌐ ╩ ∆

╢↓≤≤⌂╡⁸ ⌐ ≤⌂╢↓≤⅜ ⇔√⁹↓─√╘⁸ ⌐│⁸

⅜ ⇔⌂™╟℮ ⌂ ⅜ ≤⌂╢⁹ 

ͪ Ҙ
ʹ Ҙ̭ʤ

Ҙ
ḹ Ҙ

ḹ ǲֻȖǢǭ
ȾȤɱȳȢȶɱȮ

₴

ḹ ǲֻȖǢǭ
ȾȤɱȳȢȶɱȮ

ה PAC
⇔≡™╢PAC⌐ ═≡⁸

pH─ ⅜ ™↓≤⅛╠pH
┘ ◖☻♩⅜

ה
PAC PAC ╗ ≤ ╦∑
≡ ∆╢↓≤≢ ╩ ╘⁸
╡─ ╩

ה
⅜ ⌐ ∆╢

│⁸ ─ ╙

√⌂ ─

ה ◄Ⱡꜟ◑כ ─
◄Ⱡ כ꜠Ⱡ▼☺כ◖⁸

◦ꜛfi◦☻♥ⱶ ⁸
◄Ⱡꜟ◑כ─

─

Ǯ
șȳɛɶɆ

ǦǱ ы Ǯ
ы Ǔׄʣר

ȦɋɩȬɶ
CO2ѹ

╢╟⌐fiכ꜡♪ה ה
⅜fiכ꜡♪ ⇔√ ≤
╩ ∆╢↓≤≢⁸ ─
⌂≥⁸ ה ╩◘ⱳכ♩

╩AIה ⇔√
╛ ⌂≥─ ╩ ⌐

AI⅜ ⌂ ╩◘ⱳכ♩

─ICTה
╩ ∆╢↓≤⌂ↄ

╩ ≢⅝╢

⌂
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⌐≈™≡│⁸ ╛ ⅜ ⇔ↄ ↕╣√ ⌐⅔™≡╙ ╩

≢⅝╢╟℮⁸ ─ ╩ ⌐ ⇔≡™ↄ ⅜№╢⁹╕√⁸

⌐≈™≡│⁸ ⌐ ⌂ ╩ ⌐╟╡ ∆╢↓≤≤⇔⁸

─ ⌐ ╦∑≡ ╩ ╘≡™ↄ≤≤╙⌐⁸ ─ ⌂≥ ─

⌐ ↑√ ╙ ∫≡™ↄ⁹ 

 

 

ₒ ─▬ⱷכ☺ ₓ 

 

ₒ ─ ₓ 

 

 

  

ₒ ┘ ─ ─▬ⱷכ☺ₓ 

Ὦ ꜠ Ⱳḧ ẛⱲḧ

31(2019) 3Ὦɐ ‰ Ⱨᾮ 20 4Ⱳḧ21

30(2018) 9Ὦ╦ ‰ Ằ ⱧᾮτϢϥ 1Ⱳḧ28 8Ⱳḧ28

27(2015) 7Ὦ⌠ τϢϥ 5 1Ⱳḧ

27(2015) 4Ὦ Ằ ⱧᾮτϢϥ 5
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─  

⅝═∆ ה    │⁸ ≢│⁸ꜞ☻◒⌐╟╢ ≤⇔≡ ≢№

╢ ─ ╩ ⇔≡™╢⅜⁸ ╛ ─ ⌂≥─ ꜞ☻◒⌐≈

™≡╙ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

≢ ה    ⅜ ∆╣┌⁸ ∟ →⌐ ⅜⅛⅛╢√╘⁸ ∆╢ ╩

∆╢ ⅜№╢⁹╕√⁸ ─ │⁸ ╩ ↕∏ ≢ ≢

⅝╢ ╛ ≢ ⌂ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

 

╕≤╘ 

√⌂ ─ ⇔╩ ╕ⅎ⁸ ∆═⅝ ⁸ ─ ⁸ ⌐

╦∑√♄►fi◘▬☺fi◓─ ⅎ ⌐≈™≡⁸ ⇔√⁹ 

⁸ ─ ⌐№√∫≡│⁸ ⌐ ℮ ─ ╛⁸ ◖꜡

♫►▬ꜟ☻ ꜞ☻◒─ ⌐ ⇔≡╙ ─ ╩ ⇔≡™ↄ ⅜№╡⁸

∕─√╘⌐│⁸ICT ─ ╩ ╘ ⌂ ╩ ∫≡™ↄ↓≤⅜

≢№╢⁹╕√⁸ ⌐≈™≡│⁸ ⌐⅔™≡╙ ╩ ≢⅝╢

╟℮ ╩ ╘╢≤≤╙⌐⁸ ╕≢─ ⌐ ↑√ ⌐≈™≡╙ ⇔≡™ↄ

⅜№╢⁹ 

⌐╟╡⁸ ─ ─ ≢│⁸ ╩ ╕ⅎ≈≈ ⌂ ⅜

≤⌂╢╟℮ ╘╢≤≤╙⌐⁸ ╩ ↕∑≡™ↄ↓≤⅜ ≤─ ⌐ ∫√⁹ 
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 ⌐╟╢ ─  

─ ┘  

   ᵑ ─  

     │⁸ 35 1960 ⅛╠ 49 1974) ⌐⅛↑≡ ⇔√╙─⅜ ↄ⁸

─ 7 ⌐ √╢ ⅜↓─ ⌐ ↕╣⁸ ⁸ ╩ ⅎ╢⁹

─ │⁸ ⌐╦√╡ ─ ⅜ ╕╣╢√╘⁸╟╡ ⌂ ⅜

≤⌂∫≡ↄ╢⁹ 

  

ₒ ─ ₓ 

 

ᵒ↓╣╕≢─  

⌐│⁸ ≤ ⅜№╢⁹ │⁸ ⌐╟╡ ╩

∆╢╙─≢№╡⁸ │⁸◖fi◒ꜞכ♩─ ╛ ⁸ ⁸∆╡

┼╡╛└┘ ╣⁸ ─ ╩ ⌐ ∆╢╙─≢№╢⁹ │⁸ ≤

⇔≡ ╩ ⇔⁸ ⌐ ╩ ∆╢⁹ 

↓╣╕≢⁸ │ ∫≡⅝√╙──⁸ ⌂≥─ ⌂ ╛ ⌂

≥─ ⌂ ─ ╩ ℮ ≢│⁸Ᵽ♇◒▪♇ⱪ⅜⌂™↓≤⅛╠ ⅜

╕⌂™ ⌐№∫√⁹ 

 

      

 ₒ ─ ₓ 
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ₒ ₓ 

 

ₒ ─ 2019 ₓ 

 

 

 

 

 

 

 

◖fi◒ꜞכ♩ ─  

─ ─ ╩ ∆╢√╘⌐│⁸◖fi◒ꜞכ♩ ─ ⌂ ⅜ ≤⌂

╢⁹↓─√╘⁸ ⌐╟╢ ה ╩ ⌐◖fi◒ꜞכ♩ ─ ╩ ⇔

√ ⁸◖fi◒ꜞכ♩ ─ ╩ 100 ≤∆╢↓≤│ ≤─ ╩ ≡™

╢⁹ 

    ↓─↓≤╩ ╕ⅎ⁸◖fi◒ꜞכ♩ ─ ⌐╟╢ ─ ╛

─ ╩ ⇔⁸ ─ ╩ 60 ⅛╠ 90 ⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

˝
ט

ы

֝

◖fi◒ꜞכ♩ ─  

♩כꜞ◒fi◖ה ─ ⌐ ╩ ╓∆ │ ≢№╢⁹ 

ה ─ ≤⌂╢◖fi◒ꜞכ♩─ ⁸∆╡┼╡ ┘ ─ ⌐≈™

≡⁸↓╣╕≢─ ╩♃כ♦ ™⁸◖fi◒ꜞכ♩ ( )⌐ ≠⅝

╩ ⇔√⁹ 

ה ─ ⁸◖fi◒ꜞכ♩ ⅛╠ ╕≢─⅛┬╡⅜ ↕™(30 50 )

⌐≈™≡╙⁸100 ─ ⅜ ≤ ⇔≡™╢⁹ 

○♂fi
╤

44 34 231 99 216 490 44 118 301 322 1,899

6 2 36 4 19 57 1 23 1 3 152

38 32 195 95 197 433 43 95 300 319 1,747

ⱳfiⱪ

ˢ ӡʿΤ ˣ
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ₒ◖fi◒ꜞכ♩─ ≤ ≤─ ₓ 

 

⌂             β             ⅜ β  

  

ₒ ⌐╟╢ ─ⱷ◌♬☼ⱶₓ 

β ≤│⁸◖fi◒ꜞכ♩⅜▪ꜟ◌ꜞ ╩ ∫≡ ⌐ ≠ↄ  

β ◖fi◒ꜞכ♩⅜ ∆╢≤ ⅜ ⇔╛∆™ ≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

y = a - bӏt
y : ʴרӓ ( )
a : ( )
t : ʴרӓ (₴)
b : ʴרӓ ↓͜ ( / ₴)

♃כ♦
⁸╤

0

10

20
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40
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0 20 40 60 80 100

30- 50mm

βЋ ʴרӓ ʴרӓ

ʴ
ר
ӓ

ʴ
ר
ӓ₡

҄

Ҋ

CO CO

█

ʴרӓ
₡

ₒ ─▬ⱷכ☺ₓ 

˔ ͪЋḌ

♫ ǵ Ǐ

ʹ

˔ ͪЋḌ
( ҜӓǓ ǋḹֻ)

Ħ ρǶƲȱɱȭɨɶɆ ǲ ȀƲ ǋק Ǯ ɵ ʹɵ șὕ
ĦǦǧǞƲȱɱȭɨɶɆ ǵ ʹ›˗ Ǔ ǜȓǭǋȒḹֻƲ ρǶƲ ʹǲȏȒ├ᴁӓȋ ǵѼΏǞș ǋƲ
ֿ ǲ șὕ

₴

ɵ
ר

ɪ
ɗ
ɩ

60₴ 100₴̊ʣ

ʹ›˗ Ħ

ɵȱɱȭɨɶɆṔ Ǩ
ɵ ʹⱥ
ɵ Њ›
ɵ ȩɁɆ›

̓ ɪɗɩ

┴ ǵ
ɵר

ᴟ

Ѐрϼз˔Е
ΰ κ

χ

Ῥ τϢϥ
ϋόᶤϦχ
ṍ

Ϭ Ξ
ϋόᶤϦχ

χ

ᴟχ “τϢϥ
Ừχ τ Ξ

ϋόᶤϦχ

Ừ
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ᵑ  

ה ─ │⁸ 60 ╩ ∆╢ ⌐⁸ ┘ ⌂

╩ ∆╢⁹ 

ה     ⅜ ≢ ⅜ ≢⅝⌂™ ⌐≈™≡│⁸Ᵽ♇◒▪♇ⱪ ╩ ∆╢⁹ 

ה     ╩ ╕ⅎ⁸ ╩ ⌐ ∆╢⁹ 

CAPD◘▬◒ꜟ⌐╟╡⁸ה     ⌐ ╩ ⇔⁸ ה ╩ ⌐ ∆╢⁹ 

   ᵒ ─  

     │⁸ ╩ ∆╢ ╛ ─◖fi◒ꜞכ♩ ╩ ⌐ ∆╢⁹

⅜ ⌂ │⁸Ᵽ♇◒▪♇ⱪ ╩ ⇔⁸ ╩ ⇔≡™ↄ⁹ 

  

ₒ ─ ⱨ꜡כₓ 

 

ᵓ ─  

ü  

      ╘≡ ╩ ℮ ≢│⁸◖fi◒ꜞכ♩ ╛ ╩ ⇔≡⁸◖fi◒

─♩כꜞ ⁸ ─⅛┬╡ ╩ ⇔⁸ ╩ ∆╢⁹╕√⁸ ⌐

╟╡⁸└┘ ╣╛│ↄ ╩ ⇔⁸ ╩ 5 ≢ ∆╢⁹⌂⅔⁸◖

▪ ⅝╩ ℮◖fi◒ꜞכ♩ ⁸ │⁸ ─ ⅛╠ 20

≤⇔⁸ ─ ≢ ↕╣╢ │⁸50 ∏≈ ∆╢⁹ 

     

ₒ◖▪ ⅝ ─ ⅎ ₓ 

 

ü  

   │⁸ ≤⇔⁸◖fi◒ꜞכ♩ ≤

╩ ∆╢⁹ ◘▬◒ꜟ│⁸ ─ ─ ⌐╟╡ ╘╢⁹ 

β ╕≢3 5 ╩ ∆╢↓≤╩ ╖⁸ ╩ ה ⌐╟╡ ה ╕≢ │

─ β

╩

Ᵽ♇◒▪♇ⱪ

5 ⌐ ה

( 6)

( 385)

( 100)

( 63)

( 1, 325)

( 20)

20
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ₒ ─ ≤ ◘▬◒ꜟₓ 

     

 

 

 

 

 

 

ᵔ ⅜ ≢⅝⌂™  

⅜ ≢ ⅜ ≢⅝⌂™ ─℮∟⁸Ᵽ♇◒▪♇ⱪ─ ⌐ ╩ ∆

╢ │⁸ ─ ╛ ⅜ ─ ╩♃כ♦ ∆╢⌂≥⌐╟╡ ⇔

≡™ↄ⁹ 

 

 

ᵑ ─  

     ⅛╠ ╩ ™⁸ ⁸ ⌐ ∂√ ╩ ∆

╢⁹ ─ ╩ ╕ⅎ⁸ 5 2023 ⅛╠ ╩ ⇔≡™ↄ⁹ 

ᵒ  

    ─ ⁸100 ─ ⅜⌂™↓≤⅜ ⇔√ │⁸◖fi◒ꜞכ♩

─ ∟╩ ℮⁹∕╣ ─ ⁸ ⌐ ∂≡⁸ ╛ ◌♇♩ ⁸

⌂≥╩ ∆╢⁹ 

 

     

ₒ ─ ⱨ꜡כₓ 

  

͑ ₴
100₴̊ʣ

ω
( Ҋ ҄ )

Ҋ

҄

Ҋ
҄

ό
ᾍ ẆṔ

Њ› orV

ʹ

ό ʹ ѝ ʹ

Yes Yes Yes

Yes

Yes

No No

1mm0.2 1mm

V

⌐
╩ ⇔ ╩

ʹ

Њ› orV

Ҝӓ˔

─ ◘▬◒ꜟ

כ 20

⁸ כ 10

20β

10β

β ─ ◘▬◒ꜟ

⁸
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ₒ ⌐ ∆╢ ₓ 

 

ü  

─ ≢ ↕╣╢ ⁸╤ │⁸ ⅜ ─ ╩

ꜚ♬♇♩≤⇔≡ ℮⁹ ─ ⁸1 ⌐ ⅜ ≤⌂∫√ │⁸ ─

╛ ─ ─ ╙ ╕ⅎ⁸ ꜚ♬♇♩─ ≡─ ⌐ ⇔≡⁸

╩ ∆╢⁹ 

 

  

 

 

┘ ─  

≢№╢ │⁸ 4 2022 ╕≢⌐ ╩ ⇔≡™ↄ⁹√∞

⇔⁸ BAC ⌐≈™≡│⁸ ─ ⌐ ╦∑√ ╩ ⇔≡™

╢↓≤⅛╠⁸ │ 5 2023 ⅛╠ 6 2024 ⌐ ∆╢⁹ 

╕√⁸ ┘ ─ ⌐≈™≡│⁸ 11 2029 ╕≢⌐ ⅜

™ ⅛╠ ⌐ ╩ ⇔≡™ↄ⁹ 

⁸ ⅜ ≤⌂∫√ │⁸ ╛⅛⌐ ⌐ ⇔⁸ ⌂

╩ ∆╢⁹ 

  

│ↄ

◖fi◒ꜞכ♩ ∟ ◌♇♩

▬ⱷכ☺

└┘ ╣

⌐
╩ ⇔
╩

1mm0.2 1mm

V

ʹ

Ṕ ʹ
Ṕ

ʹ

ʹ›˗

ꜚ♬♇♩ ─ ▬ⱷכ☺

ѝ ʹ
ʹⱥ

ѝ ʹ
Њ›

ѝ ʹ
V ›

ʹ

Ṕ

ʹʥ
ѝ ʹ
Њ›

ʹʥ

ₒꜚ♬♇♩ ─ ▬ⱷכ☺ₓ 
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β↓╣╕≢─ ≢│⁸ 55 ─ ≢ ⅜ ≤⌂∫≡™╢⁹ 

β ─ │ ─ ╩ ⇔ ⇔≡™ↄ⁹ 

 

┼─  

≢ ⅜ ≢⅝⌂™ ⌐≈™≡│⁸ ⁸Ᵽ♇◒▪♇ⱪ ╩ ⇔√

≢⁸ ╩ ⇔≡™ↄ⁹╕√⁸ ─ ≢№╢

11(2029) ╕≢─⅔⅔╗⌡ 10 ⌐Ᵽ♇◒▪♇ⱪ ⅜ ≢⅝⌂™ │⁸

╩ ⇔√ ─ ╛ ⌐ ⇔√ ─ ╩ ∆╢⌂≥⌐╟╡⁸

╩ ∆╢⁹⌂⅔⁸ ⅜ ⌂ │⁸Ᵽ♇◒▪♇ⱪ ╩ ⇔√ ⌐ ╩

∆╢⁹ 

 

ₒ ─ ⱨ꜡כₓ 

 

 

 

   

 

  

⌐╟╢ ⅜№╡

⌐≢⅝⌂™

╩ ⇔⁸ ⅛╠Ᵽ♇◒▪♇ⱪ

™
™

10

10

ₒ ה  ₓꜟכꜙ☺◔☻

 

ₒⱣ♇◒▪♇ⱪ ─ ₓ 

 

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12

(2021) (2022) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)

BAC  

50 30 49

⁸

29

49
⁷⁷⁷⁷⁷     R15╕≢

50
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ü ⌐╟╢ ─  

ה ⌐╟╡ ╩ ⌐  

ה ꜡Ⱳ♇♩⅛╠ꜝ▬fi꜠כ◙כ╩ ⇔≡ 

└┘ ╣⌂≥─ ╩  

ü ─  

ה ╩ ⅝⁸ ≤─ ⌐≈™≡ 

 

ₒ ꜡Ⱳ♇♩⌐╟╢ ─ ₓ 

 

─  

╩ ה    ╘╢↓≤⅜≢⅝⌂™√╘⌐ ╛ ⅜≢⅝⌂™─≢№╣┌⁸ ⌐

╩ ⇔≡ ה ╩ ╘≡™ↄ═⅝≢№╢⁹ 

─ ה    ⌐≈™≡⁸ ≢ ∆╢ ⁸╤ ─ ─ ╩ ℮

⁸ ╩ ╗ ⅜№╢⌂≥ ─ ⅜ ⇔⁸ ─ ≤─

⅜ ≤⌂╢⅜⁸ ╩ ∆╢ ╩ ╡⁸ ╩ ╘≡™ↄ↓≤⅜ ≢№

╢⁹ 

⅜ ה    ≢ ⅜ ≢⅝⌂™ ─℮∟⁸Ᵽ♇◒▪♇ⱪ─ ⌐ ╩ ∆

╢ │⁸ ─ ≤⇔≡⁸ ⅜ ─ ╩♃כ♦ ∆╢↓≤╙ ≈─

≢№╢⁹Ᵽ♇◒▪♇ⱪ╩ ⇔√ │⁸ ╩ ⇔⁸ כ♦

♃─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

♩כꜞ◒fi◖ ה    ─◖▪ ⅝╩ ⌐ ∆╢≤⇔≡™╢⅜⁸ ┼─♄ⱷכ

☺╩ ⅎ╢≤⁸꜡♇♩ ⌂≥⁸ ⌐╟╢ ┼─ ╩ ⌐∆═⅝≢№

╢⁹↓─√╘⁸╤ ─ ⌐≈ↄ╠╣√ ─ ⅛╠⌂╢ │⁸

⌐⅔™≡ 50%─ ╩ ≤⇔≡◖▪ ⅝⇔⁸ ⌂ ╩ ∆╢↓≤⅜

≢№╢⁹ ─ ╩ ╕ⅎ⁸20 ─ ⌐⅔↑╢◖▪

⅝─ ⌐≈™≡│⁸ ⇔≡™ↄ ⅜№╢⁹ 

♩כꜞ◒fi◖ ה    ─ ╩ ╕ⅎ⁸ ─ ╩ 60 ⅛╠ 90 ⌐

∆╢↓≤│⁸ ╩⇔∫⅛╡╛╢↓≤╩ ≤⇔≡™╢√╘⁸∕─

╩ ⇔≡™ↄ ⅜№╢⁹ 

 

╕≤╘ 

    ─ ╩ 60 ⅛╠ 90 ⌐ ∆╢⌐№√╡⁸◖fi◒ꜞכ♩ ─

⌐╟╢ ─ │⁸∕─ ≤⌂╢⁹∕─√╘⁸◖fi◒ꜞכ♩─

╛ ⌐≈™≡│⁸ ─№∫√ ≢ ∆╢≤≤╙⌐⁸ ⌐≈™

≡╙⁸ ⅛╠⁸ ⌂ ⁸ ╩ ⇔⁸ ⌐ ∆═⅝≢№╢⁹√

∞⇔⁸◖fi◒ꜞכ♩─◖▪ ⅝│⁸ ┼─♄ⱷכ☺╩ ⇔⁸⌂╢═ↄ ╩ ╠∆

⅜№╢≤ ⅎ╠╣╢↓≤⅛╠⁸ ⌐⅔↑╢◖▪ ⅝─ ╩

50 ≤∆╢↓≤│ ≢№╢≤ ⅎ╠╣╢⁹ ─ ⌐≈™≡│⁸

꜡Ⱳ♇♩
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─ ╩ ╕ⅎ ⇔≡™ↄ ⅜№╢⁹⌂⅔⁸ ⌂ ─ ╛ ⌐≈™≡

│⁸Ᵽ♇◒▪♇ⱪ ╩ ⇔√ ≢⁸ ╩ ∆╢↓≤╩ ≤∆╢⅜⁸ ╩

∆╢↓≤⌂ↄ ╩ ℮↓≤⅜≢⅝╢ ╩ ⌐ ה ⇔≡™ↄ≤≤╙⌐⁸Ᵽ

♇◒▪♇ⱪ─ ⌐ ╩ ∆╢ │⁸ ⌐ ⇔√ ─ ╩ ⇔

∆╢↓≤≢ ∆═⅝≢№╢⁹⌂⅔⁸Ᵽ♇◒▪♇ⱪ ╩ ⇔√ │⁸ ≥♃כ♦

≤╩ ⇔⁸ ╩ ∆╢↓≤╙ ≢№╢⁹  
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 ─  

─  

─ │⁸ ≢ 

╩ ⇔≡ ∆╢√╘⁸ 

⌂ ⅜ ↑╠╣⌂™⁹ 

╙ ╩ ⇔≡™ↄ 

√╘⌐│⁸ ⌐ ℮  

╛ ꜞ☻◒─ ⌂≥ 

⌐ ⇔≡╙ ╩ ⇔≡™ↄ 

↓≤⅜ ≢№╢⁹╕√⁸  

╩ ∆╢ ⅜ ∆╢ 

╟℮⌂ ⌂ꜞ☻◒⌐╙ ╩     

⌂ ╡ ≢⅝╢  

╩ ∆╢ ⅜№╢⁹ 

 

─  

  ─ ⌐ ™ ∆╢ ─ ╩№╠⅛∂╘

─ ╩ ⇔≡ ∆╢⁹ ─ ⌐№√∫≡│⁸ICT ─ ╩

⇔⁸ ⌂ ╩ ⇔≡™ↄ⁹╕√⁸ ─ ─ │⁸

─ ╩ ≤⇔≡⁸ ─ ╛ ⁸ ꜞ☻◒⌐╟╢ ╩ ⇔⁸

⌐ ╦∑≡♄►fi◘▬☺fi◓⇔≡™ↄ⁹ 

 

ₒ ─ ▬ⱷכ☺ₓ 

─ ─ ⅎ  

─ │⁸ ─ ⁸ ─ ╩ ╕ⅎ╢≤≤╙⌐⁸ ╩

⇔≡ 90 ≢ ∆╢⁹╕√⁸ ─ ⌐№√∫≡│⁸ ∆═⅝

⌐⅔↑╢ ─ ꜞ☻◒╩ ⇔⁸ ─ ≤ ╩ ⇔≈≈⁸

╩ ⇔≡™ↄ⁹ 

Ạʾ 

Ạʾ   ↄ

  ↄ   ↄ ♁

ʝ șϼ Ǟǭ

˲  βϥ ˳˲ ˳

  ↄ

  ↄ

  ↄ

ₒ ∆═⅝ ─▬ⱷכ☺ₓ 

̭ ͪ

Ҙ̭ʤ

₳₡

₳₡ ͪ

ʹ
Ҙ̭ʤ

ʹ
Ҙ̭ʤ

ʝ
Ẏ

ʝ

₳᷈
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ₒ ─♄►fi◘▬☺fi◓─▬ⱷכ☺ₓ 

 

 

 

 

 

 

 

 

 

ₒ ─ ▬ⱷכ☺ₓ 

 

⌂  

    ⁸ ─ ™ ⅛╠ ⌐ ⇔≡™ↄ⁹ ─ │ 2030

⌐ ⇔⁸↓─ ⌐ ∟⁸ ─ ─ ╩ ₡

24.5 ₢≤ ₡ 14 ₢⌐ ⇔≡ ∆╢⁹ 

    ∕─ │⁸ ─ ╩ ≤⇔≡⁸ ─ ─ ╩ ╕ⅎ⁸ ⌐ ╦

∑≡ ╩ ⌐♄►fi◘▬☺fi◓⇔≡™ↄ⁹⌂⅔⁸ │⁸ ─

⌐╟╡ ≤⇔≡│ ⇔≡™╢⅜⁸ ─ ⅜ ⇔√↓≤╛⁸ ♄►fi

◘▬☺fi◓⅜ ╕╣≡™╢↓≤ ╩ ╕ⅎ ∆╢⁹ 

 

ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

 

  

ͪ Ҙ
ὄЋ↓

ḹ Ҙ
ḹǵ ǲ

Ҙ

Ħ ḹǵα ȋ ʹ ǲȏȒ Ҙ̭ʤ

1

100
1

126.5
3

150
3

─

/

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12
(2021) (2022) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)

╦

☼

ẽ

ˢᴠ ˣ
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─  

⅝═∆ ה    ≢⁸ꜞ☻◒⌐╟╢ ⌐≈™≡│⁸ ≢№╢

─ ╩ ⇔≡™╢⅜⁸ ⌐╟╢ ⌂≥⁸ ─ꜞ☻◒⌐≈™≡ ∆

╢↓≤╙ ≢№╢⁹ 

 

╕≤╘ 

    ─ ⌐│ ─ ⁸ ╛ ꜞ☻◒⌐╟╢ ╩ ⇔⁸

─ ─ ╩ ⇔√ ≢ ╩ ⌐♄►fi◘▬☺fi◓∆╢⁹∕─ ⁸

⌐≈™≡│⁸ꜞ☻◒⌐╟╢ ─ ╩ ╢√╘⁸ ╩ ⇔

≡™ↄ═⅝≤─ ⌐ ∫√⁹╕√⁸ ╩ ⇔≡™╢ │⁸∕─ ─

⌂≥⌐≈™≡⁸ ╩ ╘≡™ↄ═⅝≢№╢⁹ 
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 ╩ ⇔√  

┘  

    ⁸ │ ╩ ⅎ⁸ ⌐ ╦∑≡ ◦☻♥ⱶ╩ ⌐ ה

∆╢↓≤⅜ ≤⌂╢⁹╕√⁸ │⁸ ╛ │╙≤╟╡⁸

╛ ꜞ☻◒ ⌂≥⌐ ⇔≡╙ ╩ ⇔≡™⅛⌂↑╣┌⌂╠⌂™⁹ │⁸

8 kWh ─ 1% ╙─ ╩ ∆╢ ≤⇔≡⁸ ─

⌐ ⇔≡™ↄ ⅜№╢⁹↕╠⌐│⁸ ─ ╩ ⅎ⁸ ─ ☻

Ɑכ☻╩ ⌂ ╡ ∆╢↓≤╙ ≢№╢⁹ 

 

─  

    √⌂ ─ ⌐╟╡⁸ ⌐ ℮ ─ ⌐ ∆╢≤≤╙

⌐ ─ ☻Ɑכ☻ ╩ ╢⁹╕√⁸ ◄Ⱡ ─ ⌐╟╡⁸ ╩ ⇔≈

≈⁸◖☻♩╩ ⅎ√ ⌂ ╩ ∆╢╒⅛⁸ ─ ≢│⁸ ─ ╩

⇔⁸╟╡ ⌂ ╩ ⇔≡™ↄ⁹╕√⁸ICT ─ ⌐╟╡⁸ ─

╩ ≢♩כ⸗ꜞ⁸≢≥↓╢ ≢⅝╢ ╩ ⇔≡™ↄ⁹ 

 

⌂  

ᵑ √⌂ ─ ─  

                   

ה │⁸ ╩ ∆╢ ה    ≢ ≤ PACβ╩ ∆╢↓≤≢ 

№╡⁸ │⁸ ─ ─     ⅜ ╕╡⁸ ╡─ ⅜ 

╩                  

ꜝꜞ◕ה ⌐╟╢ ┼─

╛ ─ ☻Ɑכ☻ ⅜  

βPAC:ⱳꜞ ▪ꜟⱵ♬►ⱶΝ  

 

 

 

 

      ₒ ─ ─ ₓ          ₒ ─ ™─▬ⱷכ☺ₓ 

 

 

ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

 

β ─ ╩ ╕ⅎ ─ ┼─ ╙  

  

R3 R5 R6 R7 R8 R9 R10 R11 R12
(2021) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)

‮
R4

(2022)

‰ ◓ổ −χ
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ᵒ ⌂ ─  

                   

ה ─ ╛ ─ ╩ fiכ꜡♪ה   ⅜ ╩ ⇔⁸ ─ ≤ 

≢ ∆╢ ⅜№╢⅜⁸ ⌐    ╩ ∆╢↓≤≢⁸ ─ 

∂≡ ─ ╛ ⅜ ⌂≥⁸    ⅜ ∆╢≤≤╙⌐⁸ ⇔√ 

⌐ ↄ─ ╩ ≥♃כ♦          ∆ ∆╢↓≤≢ ╩  

 

  

 

 

 

 

 

          ₒ ₓ             ₒ♪꜡כfi─ ₓ 

 

 

 

 

 

        ₒ ₓ            ₒ ─fiכ꜡♪ ₓ 

 

ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

      

 

ᵓ ⌂ AI ╩ ⇔√  

                  

ה ─ │⁸ ─ ה      ─ ╩ ⇔√ AI ⅜  

╩ ⌐ ╛ ₁ ₁≤ ∆╢      ╩◘ⱳ⁸⇔♩כ ─  

⌐ ╦∑≡           ┘ ╩  

 

 

 

 

 

     ₒ ─ ▬ⱷכ☺  x       ₒAI ╩ ⇔√ ▬ⱷכ☺ ₓ 

R3 R5 R6 R7 R8 R9 R10 R11 R12
(2021) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)

  βϥ ϒχ

R4
‮

(2022)

ἷḚ ϒχ
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      ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

    

 

ᵔ ⌂ ICT ╩ ⇔√  

                 

ה ≢│⁸ ⌐ ≢5Gה    ╢╣↕ ⇔√ ICT ╩ ⇔⁸  

╩♃כ♦ ⌐⁸ ⌂≥ ╛    ─ ╩⸗Ᵽ▬ꜟ ≢ꜞ▪ 

╛ⱳfiⱪ     ꜟ♃▬ⱶ⌐  

─ ⌂≥ ╩ ℮↓≤⅛╠⁸ ה    ≢♩כ⸗ꜞ╩ ∆╢↓≤≢⁸  

─ ⅜              ⌂ ╩  

ה ─ ⁸ ꜞ☻◒⌂≥╩ 

⇔⁸ ─ ─√╘⌐⁸   β ⌐≈™≡│⁸5G─☿◐ꜙꜞ♥▫╛ 

─№╡ ─ ⇔⅜      ╩ ⌐  

  

 

 

 

 

ᵕ ◄Ⱡꜟ◑הכ ◄Ⱡꜟ◑כ ─  

                 

ה ⅜ ∆╢ ─ 6 ה    ╩ ─ ◄Ⱡ ⱳfiⱪ ─ ╛ 

╘╢ ≢─ ⌂╢      ┘ ─ 

⅜                  ⌐╟╡⁸ ╩ ⌐ 

COה ─ ⌐ ⇔⁸      ⇔≈≈⁸◖☻♩╩  

⌐ ╩ ⇔≡™ↄ↓≤    ה ╩ ∆ 

⅜                 ⌂≥⁸CO ╩ ⌐  

 

 

 

 

 

 

ₒ  x   ₒ ◄Ⱡ ⱳfiⱪ  x

 

R3 R5 R6 R7 R8 R9 R10 R11 R12
(2021) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)(2022)

  βϥ ϒχ

AIτϢϥ֫ Ḛ ЂЪ˔Е

‮
R4
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─  

AI ה ╩ ⇔≡™ↄ─│ ™↓≤∞⅜⁸ ─ ⌐╟╡ ⅜ ╡∏⁸ ⅜Ⱪ

ꜝ♇◒Ⱳ♇◒☻ ∆╢ ╙№╢─≢⁸ ─ ⌂≥╙ ⅝⌂⅜╠⁸ ─

╩ ⇔≡ ⇔≡™ↄ↓≤⅜ ╕╣╢⁹╕√⁸AI ⅜ ⌐╟╡ ⌂ ╩∆╢

↓≤⌂≥⌐ ⅎ⁸ ─ ╩ ⇔⁸ ─ ⌐╙ ≢⅝╢ ╩ ∫≡

™ↄ ⅜№╢⁹ 

⌐כ◑ꜟⱠ◄ ה    ⇔≡│⁸ ⅜◄Ⱡꜟ◑כ╩ ╦⌂™ ⌐∆═⅝≢№╡⁸

⌐╦√∫≡ ◦☻♥ⱶ ╩ ⌐∆╢↓≤╙ ≢№╢⁹↓─√

╘⁸ ─ ⌐№√∫≡│⁸ ⌂ ─ ⁸ ◄Ⱡꜟ◑כ─ ⁸

⌐ ╢ ⌂≥╩ ╕ⅎ≡ ┼─ ─◦ⱨ♩╙ ∆╢ ⅜

№╢⁹ 

≡∫╟⌐►ⱡ►Ɫ ה    ⅎ╠╣≡™√↓╣╕≢─ │⁸ ⁸AI ─ ⌐╟∫≡

⅜ ╗≤ ⅎ╠╣╢⁹ ⌐⅔™≡╙♦☺♃ꜟ ╩ ↕∑╢ ⅝⅜ ⌐ ╕∫≡™╢⁹

⌐⅔™≡╙⁸ ☻ⱴכ♩ⱷכ♃─ ⅜ ╪≢ↄ╢≤ ╦╣⁸ ◦☻♥ⱶ≤

⇔≡⁸≥─╟℮⌂ ⅜№╢⅛⁸ ⌐℮╟─≤╩♃כ♦√⇔ ⇔≡™ↄ⅛⁸

─ ╩ ™⁸ ─ ─ ≤⌂╢╟℮ ╘≡™ↄ═⅝≢№╢⁹ 

⌐⌂╪≤ ה    ICTה ⅜ ╪≢╙⁸100 │ ⇔ↄ⁸ ╛ ⅜

⌂ ╙№╢⁹ ╕√⁸ ⇔≡™╢ │⁸◖☻♩⅜ ∆╢↓≤╙ ⅎ╠╣

╢⁹↓─√╘⁸ ⁸ ┘ ─ ⅛╠⁸ ⌐╟╢ ≤ ICT ╩

⌐ ╖ ╦∑≡⁸◖☻♩≤ ─ ─ ⅛╠ ╩ ⇔≡™ↄ↓≤⅜ ╕╣╢⁹ 

─ ה    ╩ ⇔≡™╢ │⁸ ⌐⅔™≡ ─ ⅜ ↄ⌂╢

─≢⁸∕─ ╛ ⌐≈™≡╙ ∆╢ ⅜№╢⁹ 

─ ה    ⌐≈™≡ ∆╢↓≤╙ ≢№╢⅜⁸10 ⁸20 ─ ─

╛№╡ ⌐≈™≡Ᵽ♇◒◐ꜗ☻♩─ ⅛╠⁸ ⌂ ╛ ╩ ™

≢ ∆╢↓≤╙ ≢№╢⁹ 

 

╕≤╘ 

    ─ │⁸ ╛ │╙≤╟╡⁸ ─ ╛ ꜞ☻◒

⌂≥⌐ ⇔≡╙ ╩ ∆╢≤≤╙⌐⁸ ╛ ⌐ ⇔√╙─┼ ⁸

⇔≡™ↄ ⅜№╢⁹╕√⁸ ─ 1 ╩ ∆╢ ≤⇔≡⁸

─ ╙ ╘╠╣╢⁹↓─√╘⁸ ─ ≤⇔≡⁸ ⅝ ⅝⁸ ◄Ⱡꜟ

כ◑ ─ ╩ ╘╢≤≤╙⌐⁸ ⌐╦√∫≡ ╩ ⌐∆

╢↓≤⅜ ╛♩כꜟ⁸╠⅛≥↓╢№≢ ─◦ⱨ♩╩ ⇔≡™ↄ ⅜№╢⁹ 

    ╕√⁸ ─ ⌐№√╡⁸ √⌂ ─ ╛ ⌂ ─ ╩

⇔≡™ↄ↓≤╙ ≢№╡⁸ ≤╙⁸ ─ ה ╩ ╘≡™ↄ═⅝≢№╢⁹

⌐⅔™≡ ∆╢♦☺♃ꜟ ─ ⅝╩ ╕ⅎ⁸ ⅜ ─ ─ ≤⌂∫≡

♦☺♃ꜟ ╩ ╘≡╒⇔™↓≤╛AI ─ ╩ ⇔√ ╩ ℮↓≤⁸

⌐╟╢ ≤ ICT≤─ⱬ☻♩Ⱶ♇◒☻╩ ⇔≡™ↄ ⅜№╢↓≤─ ⌐ ∫√⁹  
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 ─  

┘  

    │⁸ ⌐⅔↑╢ ─ ⌐ ⅎ⁸ ⌐│ ─ ≤⇔≡

╩ ┼ ∆╢ ╩ ℮ ⌂ ≢№╡⁸ ≢│⁸↓╣╕≢⁸ ─

╛ ╩ ™⁸ ─ ⇔╛ ─ ⌐ ╡ ╪≢⅝√⁹ 

    ⇔⅛⇔⁸ ─ │ ⌐ ═ ⇔≡⅝√╙──⁸ ∞ ⅜ ↕╣

≡™⌂™ ⅜№╢⁹╕√⁸ ─ ↄ│ 1960 ⅛╠ ↕╣⁸ ™ ≢│ 50

⅜ ⇔⁸ ⁸ ─ ╙ ≤⌂∫≡ↄ╢⁹ 

 

  

ₒ ─ ₓ 

 

─  

    ⅝ ⅝⁸ ─ ╩ ⌐ ⇔⁸ ╩ ⌂ ⌐ ⇔≡™ↄ⁹╕√⁸

⁸ ─ │⁸ ⌐╟╢ ─ ╛ ─ ╩ ⌐

⇔≡™ↄ⁹ 

 

⌂  

    ─ ─√╘⁸

─ ⁸

─ ┘ ─ ╩

⌐ ∆╢≤≤╙⌐⁸ ₁ ⁸

╩ ⇔⁸ 12 2030

⅛╠ ─ ⌐ ╡ ╗⁹ 

    

ₒ ─ ₓ 

 

 

 

β

0

5

10

15

20

25

30

35

40

45

─
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ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

    

 

╕≤╘ 

    ─ │ ⌐ ═ ⇔√╙──⁸ ⅜ ─ ⅜ ⇔≡™

╢√╘⁸ ⅝ ⅝⁸ ─ ╩ ⌐ ⇔⁸ ╩ ⌂ ⌐ ∆═⅝≢

№╢⁹╕√⁸ ─ ↄ│ 1960 ⅛╠ ↕╣≡⅔╡⁸ ⁸ ─ ╙ ⌐

⌂╢↓≤⅛╠⁸ ⌐╟╢ ─ ╛ ─ ╩ ╡⌂⅜╠

⌐ ⇔≡™ↄ ⅜№╢⁹ 

 

    β ─ │⁸₈  ─ ₉≢  

  

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12

₁



42 

 

 ─  

◦☻♥ⱶ│⁸ ╛ ─ ─╒⅛⁸ ⁸ ⁸ ─ ⅛

╠ ↕╣≡™╢⁹ 

   

ₒ ◦☻♥ⱶ─ ₓ 

  

ᵑ ┘  

     ╛ ⁸ ─ ─Ᵽ♇◒▪♇ⱪ ╩ ∆╢√╘⁸↓╣╕≢

─ ╩ ⇔≡⅝√⁹ 2019 ⁸ ⌂ ─ ⌐≈™

≡│⁸ ─ 8 ─ ⅜ ⇔≡™╢⁹ ─ ─ ⌐│⁸ ⅛╠ 50

╩ ⇔√ ╙№╡⁸ ╩ ⅎ√ ╩ ⇔≡™ↄ ⅜№╢⁹ 

 

 

ₒ ₓ 

 

  

♄ⱶ

27,000km

42⅛

♄ⱶ⁸

♄ⱶ (9♄ⱶ)

11⅛
686 m3/

260km

⅜ ∆╢
24,000ha

630km

0

2

4

6

8

10

12

14

16

18

20

98 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1

(km)

(T11)           (S36) (S38) (S40)  (S42)  (S44)  (S46) (S48) (S50)  (S52)  (S54)  (S56)  (S58) (S60)  (S62)   (H1)   (H3)   (H5)   (H7)   (H9)  (H11) (H13) (H15) (H17) ( H19) (H21) (H23)(H25)  (H27) (H29)  (R )

Ḛʹʹ

♪ꜟכ◦ ♄◒♃▬ꜟ ה 12.3 (12%)

♄◒♃▬ꜟ ה 28.7 (29%)

♄◒♃▬ꜟ 8.0 (8%)

13.4 (13%)

♄◒♃▬ꜟ 29.3 (29%)

8.3 (8%)

100.0 (100%)

ט ˢkmˣ

β

2019
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ᵒ ─  

⅝ ⅝⁸Ᵽ♇◒▪♇ⱪ ─ ⌐ ↑⁸ ╢ ─ ╩ ⌐ ⇔≡™

ↄ⁹╕√⁸ ╛ ⁸ ╩ ⇔⁸ ⅜ ⇔√ ⅛

╠ ╩ ™⁸ ⌐ ⇔≡™ↄ⁹ 

 

ᵓ ─ ⅎ  

⌐╟╡ ─ ╩ ⇔√ ≢⁸ ─ ╛ ╩

∆╢⁹ ♪ꜟכ◦⁸⇔∞√ ⌐╟╡ ⇔√ ╩ ↄ  

⌐≈™≡│⁸ ≤⇔≡ ( ₈PIP ₉≤™℮⁹)⌐╟╡

∆╢↓≤≤⇔⁸ ╛ⱳfiⱪ ╩ ⇔√ ≢⁸ ⌂ ה ╩

∆╢⁹ 

 

 

 

 

 

    

ₒ ─ⱨ꜡כₓ 

 

 

ᵔ ⌂  

     ─ ⌐ ⅎ⁸ ╩ ∆╢⁹ 

╕√⁸ ⅜ ⇔√ ⁸ ה │⁸ 3(2021) ⌐

╩ ⇔⁸ ⌐ ∆╢⁹ 

     ⁸ ⁸ │⁸ ─ ⁸ ╩

⇔⁸ ─ ╩ ∆╢⁹ 

 

ₒ ₓ 

 

 

 

 

 

          

 

 

 

(19) (6)

(13)
( )

PIP›

Yes

No

│

(mm)

2,200 16.8km
S39

(1964)
♄◒♃▬ꜟ ⁸

 2,600 0.6km
S51 S54
(1976 1979)

♄◒♃▬ꜟ ⁸

2,600 1.2km
S47

(1972)
♄◒♃▬ꜟ

5,000 0.4km
S41

(1966)
◖fi◒ꜞכ♩

2,200 6.0km
S45

(1970)
♄◒♃▬ꜟ

1,350 3.1km
S45

(1970)
♄◒♃▬ꜟ
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ₒ ─ ה ▬ⱷכ☺ ₓ 

 

 

ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

   

  

ṑ

ʢᶸ

ῇ

ẉ ′

′

ᾛ̸

ᾛ̸֝ ḷ

֝ ḷ

֝ ḷ

ῇ ῇ֥
′

ʢ

ʣ (̌ )

˘ ӓ
ῇṑ (̌ )
˘ ╠Њ (̌ )
˘ʢᶸᾚ (̌ )

ʣ ḹ(̌ ) ᾚ

˘ ῇ
ʝ ῇ

ῇ
╠Њ

ʢᶸᾚ
ᾛ̸

ᾚ ( ˔ὑ)

ḹ

ᾚ (˘ ӓ ρ )ɹ ḷ

′ᾚ (˘ ӓ ρ˔ὑ)

ᾚ

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12

(2021) (2022) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)

( )

( )

( )

( )

ᵕ

ᵖ

ᵗ

ᵑ

ᵒ

ᵓ

ᵔ
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ᵑ ┘  

     ↓╣╕≢⁸ ╛ ⁸ ╛ ─ ⌐ ⅎ⁸ ─ כⱠ♇♩꞉ה

◒ ⌐╟╢Ᵽ♇◒▪♇ⱪ ─ ╩ ⇔≡⅝√⁹ 2019 ⁸

Ⱡ♇♩꞉כ◒│ 9 ─ ⅜ ⇔≡™╢⁹ 

     │⁸ 40 ⌐ ⌐ ↕╣≡⅝√√╘⁸ ⌐ ╩ ⅎ╢

╙─╙№╢⁹⇔⅛⇔⁸ ─ │ ┼─ ⅜ ⅝ↄ⁸ ─ ╩

⌐ ∆╢↓≤│ ≢№╢⁹ 

   

ₒ ─ ◒כⱠ♇♩꞉ה ▬ⱷכ☺ ₓ 

  

ₒ ₓ 

 

ᵒ ─  

     ⅝ ⅝⁸Ᵽ♇◒▪♇ⱪ ─ ⌐ ↑⁸ ╢ ─ ╩ ⌐ ∆╢⁹╕

√⁸Ᵽ♇◒▪♇ⱪ ⅜ ↕╣√ ⌐≈™≡│⁸ ╛ ⁸

⌂≥⁸ ╩ ™⁸ ⌐ ⇔≡™ↄ⁹ 

ʢ

ṑ

ʢᶸ

ῇ

ẉ ′

′
′

ḹ

( ρʴ)

ᾛ̸

′

( ρ˔ὑ)

ʣ

0

5

10

15

20

25

30

35

40

(km)

Ὂᵃ

( )

2019

Ḛʹʹ ʹʹ ט (km)

Є˔иЖˢЍϼЌϱи Ḛʾ‫Ḛˣ 158.3 (25%)

ЍϼЌϱи Ḛˢ Ὃ︣ˣ 65.8 (10%)

‫Ḛ 92.7 (15%)

ЍϼЌϱи Ḛˢ Ὃ︣ˣ 283.6 (45%) 313.0km

︡ ₉ Ḛ ̞ 29.4 (5%) (50%)

ὓ 629.8 (100%)

̞︡ ₉ Ḛʺ ₤∕Ḛʺ ṍЍϼЌϱиḚ

61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1

(S34) (S36) (S38) (S40) (S42) (S44) (S46) (S48) (S50) (S52) (S54) (S56) (S58) (S60) (S62) (H01) (H03) (H05) (H07) (H09) (H11) (H13) (H15) (H17) (H19) (H21) (H23) (H25) (H27) (H29) (Rᾕ)
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ᵓ ⌂  

     ─ ( ) ⌐ ⅎ⁸ ( ) ╩ ∆╢⁹ 

     ─ │⁸ ≤⇔≡ ┘ ─ ™ ─℮∟⁸ ─

™╙─⅛╠ ⇔≡™ↄ⁹╕√⁸ ─ ╩ ╕ⅎ⁸ ╩ ⇔≡

™ↄ⁹⌂⅔⁸ │⁸ ≤⇔≡ PIP ≤⇔⁸ ╛ ⱳfiⱪ ╩

─ ≢⁸ ⌂ ה ╩ ∆╢⁹ 

 

   ₒ ₓ 

 

 

 

 

 

 

 

 

 

 

 

ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

  

 

 

ᵑ ┘  

ü ─  

      │⁸ ⅜ ∆╢ ╛⁸ ⅜ ™ ⌐ ∆╢♄◒♃

▬ꜟ ─ ┘ ─ ™ ─↓≤≢⁸ ⌐ ↄ ─ ≤

⌂∫≡™√↓≤⅛╠⁸ 30 ⅛╠⁸ ╡ ↄ ─ ™♄◒♃▬ꜟ ┼

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12

2,100
1,200

2.9km
S37 H22
(1962 2010)

♄◒♃▬ꜟ

2,400 6.8km
S35 H5

(1960 1993)

1,100 2.8km
S39 H23
(1964 2011)

♄◒♃▬ꜟ

1,500
500

19.8km
S41 S43
(1966 1968)

♄◒♃▬ꜟ

1,000
100

17.2km
S42 H12
(1967 2000)

♄◒♃▬ꜟ

(mm)
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╡ ⅎ⁸⅔⅔╗⌡ ⇔≡™╢⁹ ╢ ⌐≈™≡│⁸ 4 2022 ╕≢⌐

∆╢↓≤≤⇔≡™╢⅜⁸ ╛ ─ ⌐╟╢ ╩ ↑╢⌂≥⁸

≢─ ⅜ ⌂ ⅜ ∆╢↓≤⅜ ╕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

ₒ♄◒♃▬ꜟ ≤  x      ₒ ⅜ ⇔≡™╢ ₓ 

 

ü ┼─ ⅎ 

ה ( 7(1995) ) ⌐⅔↑╢ ┼─ ╩ ╕ⅎ⁸

10(1998) ⅛╠ ╩ ⌐ ⇔≡™╢⁹ 

      ∕─ ⁸ 19 2007 ⅛╠│⁸ ─ ╩ ⌐ ∆╢√╘⁸

₈ ┼─ ─♩כꜟ ₉╩ ⇔≡™╢⁹ ─℮∟⁸

⌐⅔™≡ ╩ ℮ ╛ ╩ ℮ ⌂≥┼─ ♩כꜟ

─ │⁸ (2019) ≢⅔⅔╗⌡ ⇔√⁹ 

 

ₒ ┼─  ─♩כꜟ

ₓ 

 

 

 

 

 

 

 

 

 

ₒ ┼─  ₓ♩כꜟ

  

ȾȭȽȢɩ

ȾȭȽȢɩӓ ȾȭȽȢɩӓ
99.8%

( )
100

0

45

S35
(1960)

H10
(1998)

R1
(2019)
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ü ⅜ ⅝™≤ ↕╣╢  

     ⌐╟╢ ─ ⌐│⁸ ─ ⅝↕╛ ─⇔╛∆↕⅜ ⇔≡⅔

╡⁸₈ ⌐╟╢ ─ ₉ H24 ≢│⁸

─ │⁸ ─ ⌐ ™ ╛ ⅜ ™ ≢ ⅜ 50%

╩ ⅎ╢ ≤⌂∫√⁹ 

 

ₒ ⅜ ⅝™≤ ↕╣╢ βₓ 

β₈ ⌐╟╢ ─ ₉ H24 ╩ ⌐  

 

 

 

 

 

 

 

 

ₒ ┘ βₓ 

β₈ ⌐╟╢ ─ ₉ H24 ╟╡  

 

ü ♄◒♃▬ꜟ ─  

      ─ │⁸ ─ 40 ╩ ⌐ ⇔≡™╢⅜⁸♄◒♃▬ꜟ

│ 40 ─ ╩ ∆≤ ⅎ≡™╢⁹ 

      ♄◒♃▬ꜟ ⅜ ∆╢ ⌂ ─℮∟⁸ ⌐ ⅜ ⌂ ─ ⌐

⇔⁸↓╣╕≢ ⇔≡⅝√ ╩♃כ♦ ™≡ ⅛╠─ ה ╩

╕ⅎ√ ╩ ™⁸♄◒♃▬ꜟ ─ ╩ ⇔√⁹ 

Ƽ ʤ᷂ ǲȏȒ ˬǵ ὡ ὑḸף H24 ƽ ˬ ̝ șḨǲ̸

50%

Ӣ

Ӣ

′Ӣ

Ṙ Ӣ

Ӣ

ְ Ӣ
ˬӢ

ӔӢ

Ӣ

Ӣ

ῬӢ

ʴ Ӣ

ʱӢ

ʫ Ӣ
Ӣ

ᴜ′Ӣ

Ẏ Ӣ

ὧӢ

Ӣ

Ӣ

ʴẔӢ
ӧ̈ Ӣ

′Ӣ

⁸

ˬ⁸

ʿ ⁸

⁸

ʢ ⁸

⁹⁸

⁸

ῇ⁸

Ẏᴇ⁸

ᾛ₳⁸

ᾛ ˝⁸
ᶮѝᾌ⁸

↑ʴ⁸

Ḝ⁸ẉ ⁸

⁸

Ў ἧ⁸

ῇ⁸

⁸

Ằẉ

ԍ ǉǔȒ ⁸

ǵї
⁸

⁸

Ῥ⁸
′⁸

⁸

ᶮ ⁸

M8. 2
֘ ֙

֘ ֙

™

™

╘≡ ™

M8. 2
֘ ֙

֘ ֙

™

™

╘≡ ™
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ₒ ─ ₓ       ₒⱳꜞ◄♅꜠fi☻ꜞכⱩ╩ ⇔√ ₓ 

 

ₒ♄◒♃▬ꜟ ─ ₓ 

 

 

 

 

 

 

 

ü ⁸ 400mm  

─ │⁸ 2,500km≢№╡⁸ ─ ꜞ☻◒─ ™

⌐⅔↑╢ ╩ ⌐ ⇔≡™ↄ ⅜№╢⁹╕√⁸ │ ⅛╠ 60 ⅜

⇔√ ⅜ ⇔≡™ↄ√╘⁸ ─ ⌂ ⌐ ↑⁸ ─

─ ⌂╢ ⅜ ≢№╢⁹ 

 

 

 

0

10

20

30

40

50

60

70

80

90

100

Ὂᵃ

( )

2019

99 (4%)

752 (30%)

259 (10%)

1,298 (52%)

108 (4%) (56%)

2,516 (100%)

99 96 93 91 89 87 85 82 80 78 69 65 63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1
(T10) (T13) (S02) (S04) (S06) (S08) (S10) (S13) (S15) (S17) (S26) (S30) (S32) (S34) (S36) (S38) (S40) (S42) (S44) (S46) (S48) (S50) (S52) (S54) (S56) (S58) (S60) (S62) (H01) (H03) (H05) (H07) (H09) (H11) (H13) (H15) (H17) (H19) (H21) (H23) (H25) (H27) (H29)

Ӣѝ
ɛɨȦȿɪɱ
ȷɨɶɔ

ɛɨȦȿɪɱ
ȷɨɶɔ

60 90₴ 90₴

ᾛ 50 80₴ 80₴

ₒ ₓ 

 

10 ⌐  
⅜ 60 ╩ ⅎ╢ 
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ü ⁸ 350mm  

─ │⁸ 25,000km≢№╢⅜⁸ ≤ ⌐⁸ ⌐

⅔↑╢ ─ ⌂ ⅜ ≢№╢⁹╕√⁸ │⁸ ⅛╠ 50 ⅜ ⇔

√ ⅜ ⇔≡™ↄ↓≤⅛╠⁸ ─ ─ ⌂╢ ⅜ ≢№╢⁹ 

 

⌂⅔⁸ ה ─ │⁸ 27,000km⌐ ┬↓≤⅛╠⁸ ≡─ ─

⌐│⁸ ™ ≤ ─ ⅜ ≢№╡⁸ ⌂ ⅜ ≢№╢⁹ 

 

 

ᵒ ─  

     ╘≡™╢ ╛ ⌂≥─ ┼─ ─♩כꜟ ┘

⌐ ∆╢ ─ │⁸ ≤⇔≡ 4 2022 ╕≢⌐ ↕∑╢⁹

⇔⅛⇔⁸ ─ ≢⁸ ⅛╠ ╩ ↑╢⌂≥─ ≢⁸ ≢

─ ⅜ ⌂ │⁸ ≤─ ╩ ╘⌂⅜╠ 8(2026) ╕≢⌐ ⇔≡

™ↄ⁹ 

┼─ ─♩כꜟ │⁸ ─ ╩ ∆╢√╘⁸

─ ≢ ─ ⅜ 50%╩ ⅎ╢ ╩ ≤ ↑⁸

╩ ⌐ ⇔⁸ 10(2028) ╕≢⌐ ⇔≡™ↄ⁹ 

     ∕─ │⁸ ─ ─ ⌐╟╡ ⇔√ ⌐ ≠⅝⁸ ⌐ ╩

⌐ ⇔≡™ↄ⁹ 

ₒ ─ ╘ ₓ 

0

100

200

300

400

500

600

700

800

97 92 90 85 82 78 72 68 65 63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1
Ὂᵃ

( )

2019

11,020 (44%)

156 (1%)

12,687 (51%)

885 (4%) (55%)

24,748 (100%)

97 92 90 85 82 78 72 68 65 63 61 59 57 55 53 51 49 47 45 43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1
(T12) (S03) (S05) (S10) (S13) (S17) (S23) (S27) (S30) (S32) (S34) (S36) (S38) (S40) (S42) (S44) (S46) (S48) (S50) (S52) (S54) (S56) (S58) (S60) (S62) (H01) (H03) (H05) (H07) (H09) (H11) (H13) (H15) (H17) (H19) (H21) (H23) (H25) (H27) (H29)

ₒ ₓ 

 

10 ⌐  
⅜ 50 ╩ ⅎ╢ 

 

┼─ ♩כꜟ
─

─

╩ ╕ⅎ√

4(2022) 10(2028)

─

⌂
╩ ╕ⅎ
╩ ⌐

8(2026)
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ᵓ ⌂  

ü ─  

4(2022) ╕≢─ ╩ ⇔⁸ ⌐ ∆╢ ꜞ☻◒─ ™

╩ ∆╢⁹ ⌐№√∫≡│⁸ ╛ ⁸ ≤ ⌐

╩ ℮≤≤╙⌐⁸ ╩ ↑╢ ⌐≈™≡╙ ⌐ ≢⅝╢╟℮⁸ ≤

⇔≡™ↄ⁹ 

ü ┼─ ─♩כꜟ  

ה       ⁸ ┼─ ─♩כꜟ │⁸

2019 ╕≢⌐⅔⅔╗⌡ ⇔√⁹ ╢ ╛ ┼─

⁸│≡™≈⌐♩כꜟ 4 2022 ╕≢─ ⌐ ↑⁸ ╩ ⌐ ∆

╢⁹ 

ü  

⅜ 50%╩ ⅎ╢ ╩ ≤ ≠↑⁸ ⌐ ╩

⇔⁸ 10 2028 ╕≢⌐ ╩ ≡ ∆╢⁹ ⌐№√∫≡│⁸

─ Ᵽꜝfi☻⌐ ⇔⁸ ─ │⁸∕─ ─ ─

─Ɑכ☻⌐ ⇔ ∆╢⁹ 

 

ₒ10⅛ ─ ₓ 

      

 

 

 

ₒ ⅜ 50 ─ βₓ 

β₈ ⌐╟╢ ─ ₉ H24 ╩ ⌐  

 

ü ╩ ╕ⅎ√  

      ⌂ ─ │⁸ ╩ ╕ⅎ⁸ ⌐ ┼─

╩ ⇔≡™ↄ⁹ ─ │⁸ ≤ ╩ ⇔⁸ ∆╢⁹ 

 

  

16 17
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50% Ν13 15
10(2028)

50% Ν
(2019)

50% Ν 7 9

50%

β │⁸ ─ ⌐ ∆╢ ─ ≢№╢⁹↓─╒⅛⁸ ♄◒♃▬ꜟ ⌐≈™≡╙ ╩  
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╩ ╕ⅎ√ ≢│⁸ │ 22  

      
     ₒ R10 ╖ ₓ 

 

╩ ╕ⅎ√ ≢│⁸ │ 280  

      
    ₒ R10 ╖ ₓ 

 

─  

─ ה ≢╙⁸ ┼─♄ⱷכ☺⅜ ⅝™ ≢№╢ ⌐≈™≡│⁸

─ ╩ ↕∑╢ ⅜ ≢№╡⁸ ⌐ ─ ⅜ ≤⌂╢⁹ ╛

─╟℮⌐ ─ ⅝⌂ ─ ⌐≈™≡│⁸ PIP ≢ ╩ ↕ↄ⇔≡

∆╢↓≤⌐⌂╢⅜⁸ ⌂ │ ≢⅝╢╟℮⌐ ⇔≡™ↄ ⅜№╢⁹╕√⁸

╩ ⇔⁸ ╛ ⅛╠ ─ ╩ ∆╢ ⁸ ─ ⅜ ↕ↄ⌂

╢≤ ⅜ ⅝ↄ⌂╡⁸ ─◄Ⱡꜟ◑כ⅜ ↄ⌂╢↓≤⅛╠⁸ ꜡☻─ ⌂

™ ╩ ⇔≡™ↄ↓≤╙ ≢№╢⁹ 

⁸⌐ ה ─ ─ │⁸ ⌐⅔↑╢ ╛ ⌂≥─

┼─ ⅜ ≤ ⅎ╠╣╢⁹↓─√╘⁸ ⁸ ─ ╛ ─

╩ ⌐ ⇔⁸∕℮™∫√ ─ ⌐⅔↑╢ ╩ ⌐ ≢

⅝╢ ╩ ⇔≡™ↄ ⅜№╢⁹ 
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╕≤╘ 

    │⁸↓╣╕≢Ᵽ♇◒▪♇ⱪ ╩ ∆╢√╘⁸ ╩ ⇔⁸⅔⅔╗⌡

⇔≡™╢⅜⁸ ╢ ⌐≈™≡╙ ╩ ⌐ ∆═⅝≢№╢⁹╕√⁸ ─

─ ⌐│⁸ ⅜ ™ ⅜ ⇔≡⅔╡⁸ │ ⅜ ⇔√ ⅛╠

╩ ™⁸ ⌂ ╩ ∫≡™ↄ ⅜№╢⁹ 

 ⌐≈™≡│⁸↓╣╕≢Ᵽ♇◒▪♇ⱪ ╩ ∆╢√╘⁸ ◒כⱠ♇♩꞉ה

╩ ⇔⁸⅔⅔╗⌡ ⇔≡™╢⅜⁸ ╢ ⌐≈™≡╙ ╩ ⌐ ∆╢⁹

╕√⁸ ⌐≈™≡│ ╛ ⁸ ⌂≥⁸ ╩ ⇔

⌂⅜╠⁸ ╩ ╘≡™ↄ ⅜№╢⁹ 

 ⌐≈™≡│⁸ ⅝ ⅝⁸ ┼─ ─♩כꜟ ╩ ∆╢≤≤╙

⌐⁸ ⅜ ∆╢ ≢⁸ ⅜ ↄ⁸ ─⅔∕╣⅜№╢ ╩

∆═⅝≢№╢⁹ ╛ ⌐╟╢ ─ ╩ ↑⁸ 4 2022 ─

╕≢⌐ ⅜ ⌂ ─ ⌐≈™≡│⁸ ≤─ ╩ ╘⌂⅜╠ 8 2026

╕≢⌐ ∆═⅝≢№╢⁹ ⌐⁸ ─ ⌂ ⌐ ↑≡⁸ ─

≢ ─ ⅜ 50%╩ ⅎ╢ ╩ ≤ ╘⁸ ⌂ ⌐╟╡

⇔⁸∕─ │ ─ ─ ⌐╟╡ ⇔√ ⌐ ≠⅝⁸ ⌂

⌐ ╡ ╗ ⅜№╢⁹ 

↓╣╠─ ╩ ⇔⁸ ─ ╩ ∫≡™ↄ↓≤⅜ ≢№╢≤─

⌐ ∫√⁹ 
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 ┼─ ⅎ 

 

ᵑ ┘  

     ⅜ ↕╣≡™╢ ⌐ ⅎ⁸ ─ ╩ ╢ ⅜№╢⁹

⇔⅛⇔⁸ ─ │⁸ ╛ ─ ╩ ℮⅜⁸Ᵽ♇◒▪♇

ⱪ⅜ ↕╣≡™⌂™√╘ ⅜ ╖⌐ↄ™ ⌐№╢⁹ 

 

ₒ ─ ▬ⱷכ☺ ₓ 

 

 

 

ₒ ─ ┘ ₓ 

 

 

 

ₒ ─ ─ ₓ 

 

 

˝֝ ר ט

 

 

⌐╟╡⌐╟╡
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ᵒ ─  

─ │⁸ ⅛╠╤ ⁸ ⁸ ╕≢─

╩ ∆╢≤≤╙⌐⁸ ─ ↔≤⌐ ╩ ∆╢⁹ 

╕√⁸ ⌐⅔↑╢ ╛ ─ ⌐ ⇔⁸ ─ ╩ ℮

≤≤╙⌐⁸ Ⱡ♇♩꞉כ◒╩ ⇔√ ⌐╟╡Ᵽ♇◒▪♇ⱪ╩ ╢⁹ 

 

ᵓ ⌂  

      ─ ( ⁸╤ )─ │⁸ 13(2031) ╕≢⌐

↕∑╢⁹╕√⁸ ─ │⁸ 12(2030) ╕≢⌐⅔⅔╗⌡ ↕∑╢⁹ 

 

ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

 

β 20, 000  

 

ᵔ ─  

─ꜟכꜙ☺◔☻─ ה     ⌐ √∫≡│⁸ ─ ─ ≢ ⌐ ⌂

╩ ℮ ⌐≈™≡⁸ ≢ ⅜ ⇔⌂™╟℮⌐ ∆╢ ⅜

№╢⁹╕√⁸ ─ ⌐≈™≡╙⁸ ─ ⌐╟∫≡ ╩

ⅎ⌂⅜╠⁸ ≢⅝╢╟℮ ╩ ∫≡™ↄ ⅜№╢⁹ 

╛ ה ─ ⅛╠╙⁸ ⌐ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

 

ᵕ╕≤╘ 

      ─ ⌐№√∫≡│⁸ ─ ↔≤⌐ ╩ ⇔⁸

⌐⅔↑╢ ─ ⌐ ⇔⁸ ─ ╛ Ⱡ♇♩꞉כ◒╩

⇔√ ⌐╟╢Ᵽ♇◒▪♇ⱪ⌐╟╡⁸ ⌐ ⇔≡™ↄ ⅜№╢⁹ 

 

  

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12
(2021) (2022) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)

ה╣

╣ỏ

Ỳ

ᵄ

ẚ

уẅẚ

ᾕẚ

ṽ

☼

☼

ỏẚ

̞2

ẚ

Ỳ

ẚ
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   ᵑ ┘  

     ╩ ⇔≡ Ⱡ♇♩꞉כ◒╩ ∆╢ ⁸ ⌐ ╛ ╩ ⇔≡⅔

╡⁸ ⅜ ∆╢ ╛ │⁸ 2,600 ⅛ №╢⁹ 

     ⁸ ⅜ ⇔≡⅔╡⁸ 30 7 ≢│⁸ ─ ⌐╟╢

─ ╛ ─ ⌐╟╡⁸ ≢ 26 4 ⅜ ∆╢⌂≥─ ⌂ ⅜

∂√⁹╕√⁸ 2 7 ≢│⁸ ⌐ ≢ ─ ╛ ⌐╟╢

⅜ ⇔≡™╢⁹ 

     ⌐⅔™≡╙⁸ ─ ⌂ ⌐╟╢ ─ ⌐ ™⁸

╛ ⌐ ⅜ ⇔√⁹ 

 

 

                           ₒ ה ─ ₓ 

                

 

 

 

          ₒ ₓ 

 

 

 

 

 

 

            ₒ ₓ 

 

ᵒ ─  

╛ ⅜ ⇔⁸Ᵽ♇◒▪♇ⱪ ⅜ ↕╣≡™⌂™ ⁸ ⌐ ╩

⇔⁸ ─ ⅜ ∆╢⅔∕╣⅜№╢√╘⁸ ─ ╩ ⌐ ← ⅜

≤⌂╢⁹↓─√╘⁸ ╛ ─ ╩ ∫≡™ↄ⁹ 

⌐ √∫≡│⁸ ≤─ ⌂ ⅜ ≢№╡⁸∆═≡─

─ ⌐│ ⅛≈ ⌂ ⅜ ≤⌂╢⁹↓─√╘⁸ ⌂≥╩ ⇔⁸

╩≈↑≡ ⇔≡™ↄ⁹ 

 

─   

  2, 572⅛  

   793⅛  

   43⅛  

  750⅛  

   1, 779⅛  

   27⅛  

  1, 752⅛  
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ₒ ─▬ⱷכ☺ₓ 

 

ᵓ ⌂  

     │⁸ ⌐ ╦∑≡ ⌐ ╩ ∫≡™ↄ⁹╕√⁸ │⁸

┼ ⅜№╢√╘⁸ ⌐ ≤ ╦∑≡ ⇔≡™ↄ⁹⌂⅔⁸Ᵽ♇◒▪

♇ⱪ ⅜⌂ↄ ⌂ ⅜ ↕╣╢ ה ⌐≈™≡│⁸ ⌐ ∆

╢⁹ 

     ₒ10⅛ ─  ₓꜟכꜙ☺◔☻

    

 

 

 

 

 

   ᵔ ─  

─ ה     ⅛╠│⁸ ≢ ⅜ ╩℮↑⁸ ∆╢≤│ ⇔≠╠™≤╙

™ⅎ╢⁹ ─ ╛ 2,600 ⅛ ≡╩ ∆╢√╘⌐│ ⌂ ╩

∆╢↓≤≤⌂╢√╘⁸ ⌐ ⅜ ≢⅝╢╟℮⁸ ⌐ ╕╣≡™≡Ᵽ♇◒▪

♇ⱪ─⌂™ ╩ ⌐ ⇔≡™ↄ ⅜№╢⁹ 

⁸ ה     ≢ ─ ⌐╟╡ ⅜ ⇔⁸∕╣⌐ ™ ⅜ ⇔√╟℮

⌐⁸ ─ ≢│⁸ ╛ ⁸●☻⌂≥ ─▫♥ꜞ▫♥כꜚ─ ⌐╟∫≡⁸

⅜▫♥ꜞ▫♥כꜚ─ ╩ ↑╢↓≤⅜№╡ ╢⁹↓╣╕≢│ ≢─ ≢№

∫√⅜⁸ │ ╢╟⌐▫♥ꜞ▫♥כꜚ─ ╩ ⇔≡ ╩ ∂≡™ↄ ⁸

╖ ╪∞ ⅜ ≢№╢⁹↓─√╘⁸ ▫♥ꜞ▫♥כꜚ─ ╩ ═⁸ ∂↓≤

⅜ ≢ ∆╣┌⁸≥℮⌂╢⅛╩◦Ⱶꜙ꜠כ◦ꜛfi∆╢⌂≥⁸╕∏│ ╩

╘╢↓≤╙ ≢№╢⁹ 

╢↑⅔⌐ ה     ╩ ∆╢ ≢⁸ ⌂≥ ─ ≢ ⇔√

─ ╛ ⌐≈™≡⁸ ⇔ ╩ ╘≡™ↄ↓≤⅜ ≢№╢⁹ 

 

   

  

 

 

 

 

ₒ ₓ ₒ ₓ

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12

(2021) (2022) (2023) (2024) (2025) (2026) (2027) (2028) (2029) (2030)

14⅛

6⅛

ה
⌐

╦∑≡



58 

 

 ᵕ╕≤╘ 

     ╛ ⅜ ⇔√ ⁸ ─ ⅜ ∆╢⅔∕╣⅜№╢⁹⇔⅛⇔⁸

╩ ≡ ∆╢⌐│ ⅛≈ ⌂ ⅜ ⌐⌂╢√╘⁸ ⅜ ⅝⌂

⌂≥⁸ ╩≈↑≡ ⌐ ∆═⅝≢№╢⁹ 

     ╕√⁸ │⁸ ─▫♥ꜞ▫♥כꜚ─ ⌐╟╡⁸ ⌐ ╙ ╩ ↑╢↓≤

╩ ⇔⁸↓╣╕≢─╟℮⌂ ≢ ╡─ ─╖⌂╠∏⁸ ⁸ ⁸

⅜ ╩ ╡⌂⅜╠ ⌐ ╩ ╘≡™ↄ↓≤⅜ ≢№╢⁹ 

 

 

ᵑ ┘  

↓╣╕≢⁸ ≢│⁸ ≤⇔≡⁸╤ ─ ╩ ⇔≡⅝√⁹

⇔⅛⇔⁸ ─ ⅝™ ≢№╢ ⌐≈™≡│⁸ ─

┘ ─ ⌐ ╦∑≡ ∆╢⅜⁸ ─ ⅜ 70 ≤⌂╢ ╙№╢⁹ 

─ ─ ₈ ─ ⌐≈™≡₉ 2 4

⌐╟╣┌⁸ ─ ≤ ─ ⅜ ⇔⁸ ⅜ ┼ ⅝⌂

╩ ⅎ╢ ⅜ ↕╣≡™╢⁹ 

╕√⁸ ─ ⅜ ⌐ ∆╢≤⁸pH─ ╛ⱨ♇ ⁸ ⁸ⱴfi●fi⌂≥─

⌐╟╡ ⅜ ⇔⁸ ⌂ ─ ⅜ ≤⌂╢⁹ 

 

 

 

 

 

 

 

ₒ ⅜ ↕╣≡™╢ ₓ      ₒ ↕╣√╤ ₓ 

   

 

 

 

 

 

 

 

 

 

 

 
2 4

ₒ ◦Ⱶꜙ꜠כ◦ꜛfiₓ 
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ₒ ─ ◦Ⱶꜙ꜠כ◦ꜛfiₓ 

 

ₒ ─ ₓ 

 

 

 

 

 

       

 

ᵒ ─  

⌐ ℮ ⅜ ⇔√ ≢╙ ─ ╩ ∆╢√╘⁸ ─

┘ ─ ⌐ ╦∑≡ ╩ ⇔≡™ↄ⁹ 

─ ™ ⌐≈™≡│⁸ ⁸ ┘ ╩ ⇔⁸

╩ ∆╢⁹╕√⁸ ─ ⌐╟╢ ┼─ ⌐≈™≡⁸ ⌐╟

╡ ╩ ⇔≡™ↄ⁹ 

 

ᵓ ⌂  

ü ⌂  

      √⌐ ∆╢ │⁸╟╡ ─ ─ ╛ ┘ ─

╩ ╢√╘⁸₈ ₉⌐≡ ╩ ≡ ∆╢⁹ 

 

 

 

 

 

5mm/h
10cm

5mm/h─

⅜ ╕╡24H≢15 ─ 6 ⅜

15 ─ 7 ⅜2 ╕≢─

2 4

(cm) (k / )

8.0 16.0 120 240

4.0 8.0 60 120

0.01 0.5 0.15 7.5

β 15 / /
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ₒ ⌐╟╢ ─▬ⱷכ☺ₓ 

 

ü ⌂  

╕≢⌐ ╩ ∆╢ │⁸ ╕≢─ ─ ─ ≤⇔≡⁸ ⌐ ╣⁸

♩כ◦₈⌂ ₉⌐╟╡ ∆╢⁹ ─ │⁸ ⅜ ⅝™₈

₉╩ ≤⇔≡ ∆╢↓≤≢⁸ ╩ ╢≤≤╙⌐⁸ ⌐╙ ∆╢

↓≤≤⌂╢⁹ 

       

⌂ ╩≤╢ │ ─ ≢ ∆╢⁹ 

ה ╩ ∆╢√╘⁸ 100 m3 ─ ╩ ∆

╢ ⁸ ⁸ ⁸  

ה ≤ ⌂╢ ≢⁸ ⅛╠ ╕≢ ⌐╟╢ ⌂

 

 

 

ₒ◦כ♩ ⌐╟╢ ─▬ⱷכ☺ₓ 

 

 

ₒ ─ ─▬ⱷכ☺ₓ 
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ₒ ─  ₓꜟכꜙ☺◔☻

         

 

    ᵔ ─  

™⇔™⅔≢ ה      ╩ ╪≢╙╠℮↓≤╩ ⅎ╣┌⁸ ─ ⌐│⁸ ⅎ┌

─╟℮⌐ ⌐ ⇔√ ╩│∂╘≤⇔≡⁸ √⌂ ─

╛ ─ ⁸ ⁸ ┼─ ⁸ ₁⌂ ⅛╠ ⇔≡™ↄ

↓≤⅜ ╘╠╣╢⁹ 

╩ ה      ⌐⇔≡╙ ─ ⌐╟╡ ⅛™ ⅜ ⇔⁸ ⅜

∆╢ ⅜№╢⁹↓─≤⅝⁸ ⅜ ⌐⌂╢ ╙ ↕╣╢↓≤⅛╠⁸∕

─ │ ⅜ ≢⅝╢ ╩ ∆╢⌂≥⁸ ╩ ⅎ≡⅔ↄ

⅜№╢⁹╕√⁸ ⌐ ╙∫√ ⌐≈™≡╙⁸ ⌐ ⅜⅛⅛╠⌂™╟℮

∆╢ ╩ ∆╢ ⅜№╢⁹ 

─ ה      ╩ ∆╢≤⁸ ∞∫√ ⌐│⁸ ⌐Ɫכ♪─

╩∆╢↓≤∞↑≢ ⅜ ╣╢≤╙ ⅎ⌂™⁹╕√⁸ ≢⁸ ⅜ ∫≡ↄ

╢ ─ ╩ ╩♩כ◦⁸┌╠⌂╢∆ ∆╢⌂≥⁸ ה ─ ╩

ⅎ≡ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

 

    ᵕ╕≤╘ 

      │⁸↓╣╕≢ ≤⇔≡⁸╤ ─ ╩ ⇔≡⅝√⅜⁸

─ ⅝™ ⌂≥│⁸ ↕╣≡™⌂™⁹↓─√╘ ⌂≥⅜ ⇔√

⌐│⁸ ⌐ ╩ ╓∆ ⅜№╢↓≤⅛╠⁸ ─ ⌐ ╦∑⁸

╩ ∆═⅝≢№╢⁹⇔⅛⇔⁸ ╕≢─ ⅜ ⌐ ┬ ⅜

∆╢√╘⁸ ╕≢─ ⁸ ⌐⅔™≡╙ ╩ ≢⅝╢╟

℮⁸ 100 ─ ╩ ≈ ⁸ ⁸ ⁸ ≤⁸ ⅛

╠ ╕≢ ⌐╟╢ ⌂ ╩ ⌐⁸ ╩ ⇔⁸

♩כ◦₈⌂ ₉⌐╟╡⁸ ─ ╩ ∆═⅝≢№╢⁹  

R3
(2021)

R4
(2022)

R5
(2023)

R6
(2024)

R7
(2025)

ᵸᴟ
ˢṌ ˣ

╦ʺỲ ʺ
╣ỏʺ ᵄʺ

ὓ ☼Ῥ
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 ─  

┘  

    ─ │⁸ ≢ ↕╣≡⅝√√╘⁸ ╛ ⁸ ─

─ ⅜ ↕╣≡⅔╠∏⁸ ⌂ ⅜≢⅝≡™⌂™⁹ 

    ╕√⁸ │⁸ ╤ ╩ ⇔≡⅝√⅜⁸

│ ⅜ ⌂↓≤⅛╠⁸ ─ ⅜ ⌐ ≢⅝≡™⌂™⁹ 

    ⌐│⁸ ╛ ─ ⅜ ≢⌂™⌂≥⁸Ᵽ♇◒▪♇ⱪ ⅜ ⌂

╙№╢⁹ ⌐⁸ ⌂≥─ ≢│⁸ ⅜≢⅝⌂™ ⌐№╢⁹ 

 

─  

  ⌂ ╩ ╢√╘⁸ ╩ ╕ⅎ≡⁸ ╩ ⌐ ∆╢⁹

⌐≈™≡│⁸ ≢⅔™⇔™ ⌂ ╩ ⌐ ∆╢≤≤╙⌐ ╩

↕∑╢√╘⁸ ⌐ ∂√ ⌂ ╩ ⇔≡™ↄ⁹╕√⁸ ─

⁸ ─Ⱡ♇♩꞉כ◒ ╩ ╘⁸ ⌐⅔↑╢Ᵽ♇◒▪♇ⱪ ╩ ∆

╢⁹⇔⅛⇔⁸ ⅜♩כꜟ ≢⅝⌂™⌂≥⌐╟╡⁸ ⅜ ⌂ │⁸

⌐ ⅎ≡ ╩ 12 ќ16 ∆╢⁹ 

 

 

ₒ ─ ╩ ╕ⅎ√ ─ ₓ 

 

β ─ ⁸ ─ ⁸ ─Ⱡ♇♩꞉כ◒ │ ◄ꜞ▪ ≢  

 

 

⌂  

ᵑ  

↕╣≡™╢ ╩ ≈─◄ꜞ▪─ ⌐ ∂√ ⌐ ⇔⁸ ─

╩ ∫≡™ↄ⁹↓─√╘⁸ ≤⌂╢ ה ╩ ∆╢≤≤╙⌐⁸

─♩כꜟ ╛ ─ ╩ ⇔≡™ↄ⁹ 

 

ₒᵒ ( ─№╢ )ₓ 
ה  ⌐ ─№╢ ⌐ ╦∑√ 

⌂ ┼─  
ה  ─ ╤ ─  

ₒᵑ ( )ₓ 

ה  ┘ ⅜ ™ ⌐ ╦∑√ 

⌂ ┼─  

ה  ─ ╤ ─  

ₒᵓ ( ⌂ )ₓ  
ה  ⌂ ⌐ ╦∑√ ⌂ 

┼─  

ₒᵔ ( ─№╢ )ₓ 
ה  ⌐ ╦∑√ ⌂ ⌐  
ה  ─ ╤ ─  

ᵑ 
ᵒ 

ᵓ 

ᵔ 
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ₒ ₓ 

 

 

 

ₒ ⌐⅔↑╢ ─ ₓ 

 

ᵒ ─  

   ─ ⌐ ╦∑≡⁸ ╩ ─ ⅜ ╣╢ ╤ ┼

∆╢⁹ 

ₒ10 ─ ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ╩ ≤∆╢ ₓ        ₒ ╤ ₓ 

Ҧ

Ҧ

Ҧ

Ҧ

Ҧ

19 11 3
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ₒ10⅛ ─ ꜟכꜙ☺◔☻ ─ ₓ 

 

 

 

   ᵓ ─  

  ⅜ ⌂ │⁸ 12 ─ ╩

∆╢⁹╕√⁸ ─ │⁸ ─♩כꜟ ⅜ ⌐ ≢№╢↓≤⅛

╠⁸ ⌐ ⌂ ╩ ⇔≡⁸ ─ 16 ╩ ∆

╢⁹ 

 

ₒ ─ ₓ 

 

 

      

ₒ ─ ⅎ ₓ 

 

  

R5
(2023)

R6
(2024)

R7
(2025)

R8
(2026)

R9
(2027)

R10
(2028)

R11
(2029)

R12
(2030)

R3
(2021)

R4
(2022)

10

12 35 4 15

16 11 6

12H

16H

12 16
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ₒ10⅛ ─ ꜟכꜙ☺◔☻ ─ ₓ 

 

β ⁸ │⁸ ─ ╩ ⇔⌂⅜╠ ⇔ 

β 1 ─ ─╖  

 

╕≤╘ 

    ─ │⁸ ≢ ↕╣≡⅝√√╘⁸ ⌂ ⅛╠ ╛ ⁸

─ ─ ⅜ ↕╣≡⅔╠∏⁸╟╡ ⌂ ╩ ℮√╘⌐⁸

╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

│⁸ ╩ ⇔≡⅝√⅜⁸ │ ⅜

⌂↓≤⅛╠⁸ ─ ⅜ ⌐ ≢⅝≡™⌂™⁹∕─√╘⁸ ─ ⌐

╦∑≡⁸ ╩ ─ ⅜ ╣╢ ╤ ┼ ⇔⁸ ≢⅔™⇔™

⌂ ╩ ⌐ ⇔≡™ↄ ⅜№╢⁹ 

╕√⁸ ╛ ─ ⅜ ≢⌂™⌂≥⁸Ᵽ♇◒▪♇ⱪ ⅜ ⌂

│⁸ ─ ⁸ ─Ⱡ♇♩꞉כ◒ ╩ ╘⁸ ⌐⅔↑╢Ᵽ♇◒▪

♇ⱪ ╩ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

↕╠⌐⁸ ⌂≥ ⅜≢⅝⌂™ ≢│⁸ ⌐ ⅎ≡⁸

╩ ↕∑╢⌂≥─ ╙ ≢№╢⁹ 

 

  

R4
(2022)

R5
(2023)

R6
(2024)

R7
(2025)

R8
(2026)

R9
(2027)

R10
(2028)

R11
(2029)

R12
(2030)

R3
(2021)
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 ─  

┘  

    ⅝ ≢│⁸ ─ ╛ ─ ⌐╟╡⁸ ↕╣≡™⌂™ ≢

─ꜞ☻◒⅜№╢⁹ 

    ─ β≢│⁸ ╖─⌂™ │⁸⅔ ↕╕ ≢ ∆╢↓≤╩ ≤

⇔≡™╢⅜⁸ ≢⁸ ⌐⅔↑╢ ─ ╩ ─ ≤ ∆╢

─ ╙№╢⁹ 

    30 2018 9 ─ ⌐╟╡⁸ ⌐╟╢ ─ ⌂

⅜ ↕╣⁸ ⌐ ⇔≡│ ⌂ ⅜≤╣╢↓≤≤⌂╡⁸

≢ ⅜ ∆╣┌ ─ ╙ ╦╣⅛⌡⌂™⁹ 

β 33  

 

─  

   ↕╣√ ⌐≈™≡│⁸⅔ ↕╕⌐ ╩ ה ∆╢≤≤╙⌐⁸

⌐ ℮⅔ ↕╕─ ╩ ⇔≡™ↄ⁹ 

    ─ ┘ ꜞ☻◒ ─ ⅛╠⁸ ↕╣≡™⌂™ │⁸

─ ⌐ ⅜ ╠╣╢ ⁸ ⌐╟╢ ╡ ⇔╩ ∆╢⁹ 

    ⅜≈⅛⌂™⌂≥ ─ ⅜ ⌂ │ ≢ ╡ ⇔╩ ℮⁹ 

 

⌂  

    5 ⅛≈ ─℮∟⁸ ╛

⌂≥≢ ה ↕╣╢╙─╩ ↄ 14,400 ╩ 5 ≢ ⇔≡™ↄ⁹ 

 

         

ₒ ╡ ⇔─ ₓ 
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    ₒ ─        ₓꜟכꜙ☺◔☻

 

─  

─ ה    │⁸ ─ ─╒⅛⁸ ─ ⁸ ∆╢↓≤⌐╟

╢ ┼─ ╙ ⅎ╠╣╢⁹ │⅔ ↕╕─ ≢│№╢⅜⁸ ⌂ ⅜

⇔≡™╢↓≤⅛╠⁸ ╩ ╘⌂⅜╠ ╩ ∆╢⌂≥⁸ ─ ⌐ ╘

≡™ↄ↓≤⅜ ≢№╢⁹ 

 

╕≤╘ 

⅝ ≢│⁸ ─ ╛ ─ ⌐╟╡⁸ ↕╣≡™⌂™ ≢

─ꜞ☻◒⅜ ∆╢⅜⁸ ↕╣√ ⌐≈™≡│⁸ ⌐ ╩

ה ∆╢≤≤╙⌐⁸ ⌐ ℮ ─ ╩ ∆═⅝≢№╢⁹∕─ ≢⁸

─ ┘ ꜞ☻◒ ─ ⅛╠⁸ ↕╣≡™⌂™ │⁸

─ ⌐ ⅜ ╠╣╢ ╛ ⅜ ⌂ ⌐│⁸ ⌐╟╢ ╡ ⇔╩

∆╢ ⅜№╢≤─ ⌐ ∫√⁹ 

 

  

Ὧ
R2

(2020)

R3

(2021)

R4

(2022)

R5

(2023)

R6

(2024)

R7

(2025)

R8

(2026)

R9

(2027)

R10

(2028)

R11

(2029)

R12

(2030)

1,440Ὧ3,240Ὧ3,240Ὧ3,240Ὧ3,240Ὧ

ṍ ► ẚ Ḛχ

Ὧ
R2

(2020)

R3

(2021)

R4

(2022)

R5

(2023)

R6

(2024)

R7

(2025)

R8

(2026)

R9

(2027)

R10

(2028)

R11

(2029)

R12

(2030)

1,440Ὧ3,240Ὧ3,240Ὧ3,240Ὧ3,240Ὧ

ṍ ► ẚ Ḛχ
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ủ ─

22(2040) ╩ ⅎ√ ─ ⇔

22(2040) ╩ ⅎ√ ─ ⇔

ủ ─ ─ ⇔
11 14 ╟╡
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ủ 22(2040) ╩ ⅎ√ ─ ⇔

22(2040) ╩ ⅎ√ ─ ⇔

11 14 ╟╡

22(2040) ╩ ⅎ√ ─ ⇔

ủ ─ ─ ⇔
( 24 3 )╟╡
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ủ ─ ─ ⇔
30 2 2 ╟╡

22(2040) ╩ ⅎ√ ─ ⇔

ủ ─ ─ ⇔

22(2040) ╩ ⅎ√ ─ ⇔

30 2 2 ╟╡
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ủ ─ ⌂ 2012
╟╡

22(2040) ╩ ⅎ√ ─ ⇔

ủ
2012

╟╡

22(2040) ╩ ⅎ√ ─ ⇔
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ủ 22(2040) ╩ ⅎ√ ─ ⇔ 2020
2 7 10 ╟╡

22(2040) ╩ ⅎ√ ─ ⇔

ủ 22(2040) ╩ ⅎ√ ─ ⇔ 2020
2 7 10 ╟╡

22(2040) ╩ ⅎ√ ─ ⇔
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ủ 22(2040) ╩ ⅎ√ ─ ⇔ 2020
2 7 10 ╟╡

22(2040) ╩ ⅎ√ ─ ⇔

ủ ₈ ─ ₉ ⱦ☺ꜛfi
12 ╟╡

22(2040) ╩ ⅎ√ ─ ⇔


