
 

 

 

 

 

 

₈ ה ₉ 

 

₈ ⌐╟╢ ⌐ ∆╢√╘─ ⱴ♬ꜙ▪ꜟ─ ה ₉ 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 



 

 

│∂╘⌐ 

 

⌐ ─ ≢№╢ ─ ⅜ ⇔⁸

2024 ─ ⅜ ↕╣≡™╕∆⁹ ≢│↓─ ⌐ ⅜ ↕╣╕

⇔√⁹ ⌐ ↕╣≡™╢╟℮⌂ ⅛╠─ ⅝ ⅝⁸ ─

⅜ ⇔≡™╕∆⅜⁸ ⌐ ה ─ ╙ ↕╣≡⅔╡⁸ ╙

≢ ⅝⌂ ─ ⅜ ↓╢↓≤⅜ ↕╣╕∆⁹ 

 

   ↓─╟℮⌂ ⌐ ⇔⁸ ⌂ ה ╩ ⇔≡™ↄ√╘⌐│⁸≥─╟℮⌂ ⸗

♦ꜟ╩ ™≡ ⇔≡™ↄ─⅜ ⅛⁸ ─ ╛ ≢╙ ⅜ ╕∫≡™╢╟℮≢∆⁹ 

≤⇔≡╙⁸↓─ ╩ ⅝⌐ ⅎ≡ ⌂ ≤⇔≡ ↄ√╘

─ ⱴ♬ꜙ▪ꜟ╩ ה ⇔⁸ │╙≤╟╡⁸ │∂╘ ↄ─ ⌐ ⇔≡

⅝√™≤ ⅎ⁸ ╩ ℮ ≤⇔╕⇔√⁹ 

 

─ ⅜ ┘ ≤⌂∫≡⁸ ╩│∂╘⁸ ↄ─ ⅜

┼─ ╩ ה ⇔≡™╕∆ 2022 │ 61 ⅜ ⁸2023 ╙ ↄ

─ ⅜ ⇔≡™╢╟℮≢∆ ⁹↕╠⌐│⁸ ⌐⅔↑╢ ⱪ꜡☺▼◒♩ ╛

⁸ ┘ ─ ╙ ↄ ↕╣≡⅔╡⁸100 ⌐ ─ ≤╙™╦

╣⁸ ⅛╠─ ╙╕∆╕∆ ⅝ↄ⌂∫≡™╕∆⁹ 

 

₁⁸ ─ ⌂℮╟─↓ⱪ≢│⁸כꜟ◓ ⌐╟╢ │ ╩≥℮

ⅎ ─ ⌐ ⅛∆⅛⁸ ─ ╛ √⌂ ─ ≤≢⅝╢⅛⁸№╢™│⁸ ─

╩ ╡⇔≡ⱦ☺Ⱡ☻─ ╩ ╗⅛⁸⌂≥≤™∫√ ⅛╠╟╡ ↄ─ ─ ⌐⌂╢╟

℮⌂ⱴ♬ꜙ▪ꜟ╩ ⇔╕⇔√⁹ 

ↄ─ ה ⌐ ⌐ ∫≡ ⅝⁸ ─ ─ ╡≥↓╤⌐⌂╣┌

™⌐ ∂╕∆⁹ 

 

⅛╠─ ⅝⌂ ─ ⌐ ╦╣√ ₁⌐│⁸ ╪≢⅔ ™╩ ⇔ →╕∆⁹

≢ ⇔√ ≤⇔≡⁸ ⅜ ∆╢ ╖⅜ ⇔╦⅛╡╕∆⁹ ₁⌐ │ ↄ⌂∫≡

™ↄ≤ ™╕∆⁹ ╩↕╣∏⅔ ↔⇔ↄ∞↕™⁹ 

 

 

 



 

 

 

 

       │∂╘⌐  

  

    ⌐⅔↑╢ ─    ההה  

     ⅜ ─ ─  

     ┘ ⌐⅔↑╢ ─  

      

    ▬fiⱤ◒♩              ההה   

     ≤  

     ╖≤  

     ─  

     ┼─▬fiⱤ◒♩ 

 

   ─    ההה        ≡™≈⌐

     ─  

     ─ ⁸ ≤─  

     ≤ ┼─  

      

   ─ ≤ ─№╡    ההה         

     ⌐╟╢ ▪fi◔כ♩  

     ≤ ⁸ ─ ─№╡  

 

   ⱴ♬ꜙ▪ꜟ─    ההה              

     ⌐ ⅛∆ⱪ꜡☿☻≤  

     ⱴ♬ꜙ▪ꜟ  

 

      ⅔╦╡⌐                     

 

    ההה                          
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 ⌐⅔↑╢ ─  

 ─ ╩ ∆╢√╘⌐│⁸ ─ ╩ ┬↓≤⌐╙ ⅝⌂ ⅜№╢⁹

─ ⌐⁸ ┘ ⌐⅔↑╢ ─ ╩ ╡ ╡⁸ ⌐ ⌂

╩ ╘≡ ∆╢⁹ 

⅜ ─ ─  

 ╛ ─ ⌐ ╡ ╣≡⇔╕∫√ ⅜ ─ ─↓╣╕≢─ │≥─╟℮≢№∫

√⅛⁸ ⌐│ ─ ─♩♇ⱪ⌐ ⇔√ ⱷכ◌כ⅜ ∆╢⌐ ∫√ ╩

ↄ⁹ ₁⌂ ⅜№╢≤↕╣╢⅜⁸∕─ ≤⇔≡ ─ ⅜ →╠╣╢⁹ 

 

  a ⌐╟╢ⱷ⸗ꜞכ   e  ╕√╙╛▪ⱷꜞ◌⌐ ↑╢ 

 a ─ ™ ⱦ☺Ⱡ☻⸗♦ꜟ┼─ ╡ ╣  e  ┼─  

 a ♦☺♃ꜟ ─ ╣  e  │ ⌐ ╠↨╢╩ ⌂™ 

 a ─ ⌐ ∫√  e  ⅛╠ ╣√ ╡  

 a ─ ⁸ ─   e  ⱣⱩꜟ  

  β2023 11 2 ₈ ─ ₉ ╟╡   

 

 

⅜ │⁸ ≢╙ ─ ╩ ≈⅜⁸∕─ ↄ│ ⇔≡⅔╡ fi◄כ꜡

♪ ⅜ ─╕╕─ ≢№╢ 40 ⁹ ⌐ ∆╢ ⌂ ╛ ─

⌐≈™≡│ ╩ ↄ≤⇔≡⁸ ─ ↕ ⅛╠ ╕≢ ╛ ⌂

─ ה↕ ↕⁸ ╘╠╣╢ ─ ↕⁸⌂≥⅛╠ ─ ╩ ℮√╘─☻◐ꜟ╛

╩ ≢ ∆╢↓≤⅜ ⇔ↄ⌂╡⁸ ↄ─ ╩ ⇔≡╟╡ ⌐ ∆╢╟℮⌂

⌂ ⌐ ╡ ╣√↓≤⅜⁸↓─ ≢№╢⁹ 

⅛╠ ┼ ─◦ⱨ♩⅜ ∆╢↓≤│⁸ ⌐™ⅎ┌◘ⱪꜝ▬♅▼כ

fi─ ─ ⁸ ⌂ ─ ꜟⱣכ꜡◓ ≤ ⌂ ─

⁸≢№╢⁹∕─ ≤⇔≡⁸ │ ⁸№╢™│ ↕╣√ ⌐ ⇔≡⁸

≤☻◐ꜟ╩ ↕∑≡™ↄ↓≤≤⌂╡⁸ ≤⇔≡ ─ ⅜ ╗₈ⱶכ▪─ ₉─

↓≤≤⌂∫√⁹∕─ ⌂ ⌐ ╛ ≢ ≢⅝⌂⅛∫√─⅜ ─ ⱷ

כ◌כ ↄ│ ≢⌂ↄ ⱷ⁸╢№≢כ◌כ ╛ ⌐╟╢ ≢╙

╩ ╢↓≤⅜≢⅝⌂⅛∫√↓≤│ ≤™ⅎ╢ ≢№╡⁸ ₈♩ꜜ♃₉⌂≥ ─♩

♇ⱪ≤⇔≡ ╩ ╘≡⅝√ ≤─ ⅜ ≈↓≤≤⌂∫√⁹ 

≤⇔≡ ⇔√ │⁸ ─ ⌐╙ ™ ╩ ≤∆↓≤⌐⌂╢⁹ ⌐

┘ ⌐⅔↑╢ ─ ≤ ⌐≈™≡ ∆╢⁹ 
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┘ ⌐⅔↑╢ ─  

 1970 ⌐⁸ ⌐ ⅜ ⇔√↓≤╩ ⌐⁸ ╙

⌐ ╩ ⇔⁸ ⌂ ─ ⅜ ╕∫√⁹ 40 │⁸

─ ∫ ≢№╡⁸ ╩ →≡─ ─ ⇔─╙≤⁸ ─╖⌂╠

∏⁸ ⌐│ ─ ╙ ⌐ ⇔√⁹ ─ ⅜ ⌐

⇔√─╙ ≢№╢ ╛ ⌐╙ ⅜ ⇔≡™╢ ⁹ 

 │⁸₈◦ꜞ◖fi▪▬ꜝfi♪ β ₉≤ ┌╣╢╟℮⌐⁸1980 ⅛╠ ↄ─ ⅜

⇔⁸ fi♪₉ꜝ▬▪כ◌⁸₈│╠∟↓ ≤─ ⌐╟∫≡⁸ ≢ ─

≤ ⅜ ╪≢⅝√ ─ ⌐ ℮ ⌐≈™≡│ ∆╢ ⁹ 

 ⌐╙ ↄ─ ⅜ ⇔√ ⁸ │ ─╙─≠ↄ╡─ ≤⇔≡─ ╩

℮↓≤⌐⌂╡⁸ ⁸ ה ⁸ ○▬Ᵽה ⁸

ה ─ ⅜ ∆╢ ≢⁸∕╣╠ ─◘ⱪꜝ▬♅▼כfi╩ ℮

╙ ↄ ⇔√⁹ 

 ⁸ ⌐ ⁸ꜟⱠ◘☻☿Ⱶ◖fi♄◒♃⁸♁♬כ☿Ⱶ◖fi♄◒♃⁸ ↄ─

⅜ ⇔⁸∕╣∙╣⌐ ╖─№╢ ╩ ⇔≡™╢⁹ ─ ⱷ⸗ꜞכ

≤ ∆╢≤⁸ ⅜ ⌐ ⇔≡™╢≤│™ⅎ⁸ ─ ™ 20 nm ≢╙ ─

≢№╢ №╢™│ ─ ◌ⱷꜝ ⌂≥ ⅜ ⅝ ⅝ ↕╣≡™╢⁹ 

 

β1980 ⅛╠ ⌐ ⅜ ⇔√ ≤™℮ ≢⁸▪ⱷꜞ◌─◦ꜞ◖fiⱣ꜠כ⌐⌂∙╠ⅎ

≡₈◦ꜞ◖fi▪▬ꜝfi♪₉≤ ┌╣╢╟℮⌐⌂∫√⁹ 

  

₈ ─ ┘ ₉ 

2023 11 2  ─ ╟╡  
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  ₈ ⌐ ⇔≡™╢ ₉ ₈ ≢◘ⱳכ♩∆╢ ₉─  

2023 11 2  ─ ╟╡ ⇔≡  
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 ≢ ─ │ ╪∞╙──⁸90 ─ │ⱷ⸗ꜞכ╩ ⌐ ∟ ╪∞

√╘ ╛ⱣⱩꜟ ╙ ⁸ ⱷכ◌כ│ ╩ ⅝ ∆↓≤≤⌂∫√⁹ ⁸

≢ ↕╣╢ ╗ ─ ⌂ ≤⇔≡│⁸ ⅜∕─ ≢№╢⁹

⁸ ┘ ╛ ⅜ ⇔≡™╢⁹ 

 

┘  ⌂   

ה  Ɽ꞉כ   

ꜟⱠ◘☻☿Ⱶ◖fi♄◒♃ ⱴ▬◖fi  

iPhone כ◘fi☿☺כⱵ◖fi♄◒♃ ▬ⱷ☿כ♬♁ ☻ⱴⱱ◌ⱷꜝ ↑ 

○ⱶ꜡fiꜞ꜠כ▪fi♪♦Ᵽ▬☻ MEMS  

◄꜠◒♩꜡fi   

 ►▼Ɫ ♅♇ⱪ─  

☿  ꜝ   

כⱶ Ɽ꞉כ꜡   

 β ┘ ⅛╠ ⅜ ⁸ ≤│ ⌂╢ ╙№╢⁹ 

 

    

₈ ─ ₉ 2023 11 2  ─ ╟╡  

 



5 

 

 ▬fiⱤ◒♩ 

 ↓↓≢│⁸ Taiwan Semiconductor Manufacturing 

Company, Ltd.─ ≤ ⌐≈™≡ ⇔⁸ ─ ≤ ─ ⇔╩ ╖╢⁹ 

≤  

 │⁸ ⌐ ╩ ≈ ─ ⌐ ⇔≡⅔╡⁸↓─

╩₈ⱨ□►fi♪ꜞ₉≤ ┬ ≢№╢⁹ │⁸ ─ ◘▬◄fi☻Ɽכ◒ ⌐№╢⁹ 

 │⁸ ╡╟⌐fiꜗ♅ה☻ꜞ⸗─ 1987 ⌐ ↕╣⁸30 ─ ™ ⌐ ─

ⱷכ◌כ ⅜fiꜗ♅ה☻ꜞ⸗⁹√∫⌂≥ 54 ─ ⁸ ⅛╠ ↕╣√↓≤

⅜∕╙∕╙─ ≤⌂╡⁸ I tri ─ ⌐ ⇔⁸ ─ ☻כ♁ꜞ

⅜⌂⅛∫√ ⅛╠⁸ ─ⱨ□►fi♪ꜞכ ─ⱦ☺Ⱡ☻⸗♦ꜟ⌐ ∆╢↓≤

⌐⌂╢⁹↓─ ⅜fiꜗ♅ה☻ꜞ⸗│⌐ ♥◐◘☻▬fi☻♠ꜟⱷfi♠ ⌐

♩ꜝfi☺☻♃─ ≢ ⇔√ ⅜№∫√≤™╦╣≡™╢ ╟╡ ⁹ 

 ╙ │⇔┌╠ↄ ⅜⌂⅛∫√ ⅜№╡⁸1990 ─▪ⱷꜞ◌─◦ꜞ◖fiⱣ꜠

≢כ ╩ ⌐ ℮ ⱷכ◌כ ⱨ□Ⱪ꜠☻≤ ┬ ⅜ ⇔√ ⅛╠ ⅝⅜ ╦╢↓

≤⌐⌂╢⁹▪ⱷꜞ◌─ⱨ□Ⱪ꜠☻≤ ─ⱨ□►fi♪ꜞכ≤™℮ ≈─ ⅜ ╩ ╖

⇔⁸ ─ ─ ╙ ⇔≤⌂╡⁸ ─ ⅜╟⅛∫√↓≤╙ ╕∫≡⁸

─☻Ɽ▬ꜝꜟ⌐ ⇔≡™ↄ⁹ fi│⁸₈ꜗ♅ה☻ꜞ⸗⁸≡⇔≥ ╩ ⅛╠ ⅎ≡

⇔╕∫√₉↓≤⌐⌂╢ NHK─♥꜠ⱦ ≢─ ⁹ 

 

 │⁸ ≢ 6 ─ ╩ ⇔⁸2021 ─ │ 568 ♪ꜟ 8

⁹ ⁸ ⁸◦fi●ⱳ⁸ꜟכ ⁸ ⁸ ≢ⱨ□Ⱪ ⌐

⇔≡™╢⁹╕√⁸ ⁸ ⁸ ⁸ ⁸ ⌐ ╩ ↄ⁹ 

│⁸ ⌂ ─ ╕╡⅜ ↄ ⁸ ⌐ ⅎ ─ ╩ ⇔≡⅔╡⁸

╛ ╩ ⇔√▪ⱪꜞ◔כ◦ꜛfi≢ ↕╣╢♅♇ⱪ⌂≥─ ⌐ ∆╢√╘⁸

2023 ╕≢⌐ 1000 ♪ꜟ╩ ⇔≡ ─ ╩ ⇔≡™╢⁹ 

2020 ⌐│⁸ ▪ꜞ♂♫ ⱨ▼♬♇◒☻⌐ 12▬fi♅ⱨ□Ⱪ╩ ∆╢ ╩ ⁹↓─

1 ≢│⁸2,000 ─ ⅜ ↕╣╢ ╖≢⁸4 nmⱪ꜡☿☻╩ ⇔⁸IC►▼Ɫ 2

╩ ⇔≡™╢⁹2024 ─ⱨꜟ ╩ ⇔≡⅔╡⁸∕─ ≢ ─ⱨ□Ⱪ≤⌂╢

╖≢№╢⁹↕╠⌐ 2022 12 ⌐ ⅜ ↕╣√ 2 ≢│ 3nmⱪ꜡☿☻╩ ⇔⁸ 1

≤─ 400 ♪ꜟ─ ≢ 4,500 ─ ╩ ╖ ∆ ≢№╢⁹ 

 2021 ≢⁸ ≢ 1300  (12▬fi♅ )╩ ⅎ╢ IC►▼Ɫ ╩

∟⁸2Ⱶ◒꜡fi⅛╠ 5♫ⱡⱷכ♩ꜟ╕≢─ⱪ꜡☿☻ⱡכ♪╩ ™≡ ↑⌐ ╩

⇔≡™╢⁹ ⁸ ₈ ₉╟╡ ⇔≡  

https://ja.wikipedia.org/wiki/2023%E5%B9%B4
https://ja.wikipedia.org/wiki/2020%E5%B9%B4
https://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%AA%E3%82%BE%E3%83%8A%E5%B7%9E
https://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A7%E3%83%8B%E3%83%83%E3%82%AF%E3%82%B9_(%E3%82%A2%E3%83%AA%E3%82%BE%E3%83%8A%E5%B7%9E)
https://ja.wikipedia.org/wiki/2024%E5%B9%B4
https://ja.wikipedia.org/wiki/%E9%9B%86%E7%A9%8D%E5%9B%9E%E8%B7%AF
https://ja.wikipedia.org/wiki/%E9%9B%86%E7%A9%8D%E5%9B%9E%E8%B7%AF
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2021 ⁸ │ 290─ ⌂╢ⱪ꜡☿☻ ╩ ⇔⁸500 ╩ ⅎ╢ ⌐ 12,300

─ ╩ ⇔√⁹ ⌂ │⁸▪♇ⱪꜟ⁸▬fi♥ꜟ⁸◒▪ꜟ◖ⱶ⁸ D⁸Nvidia ≢№╢⁹ 

╕√⁸ │ 7 nm≤ 5 nmⱪ꜡☿☻⌐╟╢ IC►▼Ɫ╩ ⌐ ⇔≡⅔╡⁸7nmⱪꜝ☻ N7+

ⱪ꜡☿☻⌐╟╡EUV ╩ ⇔√⁸ ─ⱨ□►fi♪ꜞ≤⌂∫≡™╢⁹2022

⌐│⁸3nm ─ ╩ ⇔√⁹3nmⱪ꜡☿☻─♩ꜝfi☺☻♃─ │⁸ ─ ─ ─ 2 ─

1⌐ ⅞⌂™⁹ ⁸₈►▫◐Ɑ♦▫▪╟╡ ₉  

 

β⸗ꜞ☻ה♅ꜗfi Morris Chang ↓≤ │⁸ ─ ⁹ ≢ ─

ⱨ□►fi♪ꜞ≢№╢ TSMC─ CEO≢№╢⁹ ─ ─

≤⇔≡ ╠╣≡™╢⁹ ─ ⱷ₈╢№≢כ◌כ♥◐◘☻▬fi☻♠ꜟⱷfi♠₉

≢─ ╩ ≡⁸ ─ ⱪ꜡☺▼◒♩≤⇔≡ ╩ ⇔√ ╕╣│ ⁹ 

 

╖≤  

 ─ ╖╩ ≢™ⅎ┌⁸ ʐ ◦☻♥ⱶה○fiה♅♇ⱪ ≈─♅♇ⱪ≢◦☻♥ⱶ╩

⅛∆ ─ ─ⱪꜝ♇♩ⱨ◊כⱶ≢№╢↓≤ ╩ ⇔√↓≤ ⁸≤⌂╢⁹

│⁸ ─ⱨ□Ⱪ꜠☻⅜ ⇔╛∆™ ─ ╖╩ ╡ →√⁹≈╕╡⁸ ≤™

℮ ╩ ┘ ∆╢↓≤≢⁸ ─ ≢№╢ ╩╙ ∆╢↓≤≤⌂╡⁸

─ ╩ ™√─≢№╢ ₈ ₉⅛╠ ⁹ 

 ≢│⁸ ─ ╖⅜⌂™⅛≤™ⅎ┌⁸∕╪⌂↓≤│ ⌂™⁹ ≢│ ╩ ↕

⌂™⅜⁸₈ ₉≤⇔≡─ ─ ≤ ⁸ ⌂ ╩ ™ ↑╢√╘─₈

₉⁸ ≤™℮ ⅜ ≈ ⌂₈ ⌂ꜞ☻◒₉⁸↓╣╕≢ ⇔≡⅝√ⱶכ▪─

⅜₈ ─ ₉╩ ⅎ╢ ⁹⌂≥⅜ ⌂ ≤⌂╢ ⅜№╢⁹ 

 

─  

 WSTS ⌐╟╣┌⁸ ─ │ 2023 ⌐ 4222 ♪ꜟ 56

≤ ╕╣⁸2024 │ 4875 ♪ꜟ 70 ≤ ↕╣≡™╢⁹ ≢

│⁸2023 │ 6 3264 ⁸2024 │ 7 1221 ≤ ╕╣≡™╢ ─ 1/10 ⁹ 

 ↓╣╩ 20 ─ 2005 ─ ≤ ∆╢⁹ ≢ 1923 ♪ꜟ⁸ ≢│ 4.8

≤ ↕╣≡⅔╡ 2005 ⁸20 ≢⁸ ≢│ 2.5 ⁸ ≢╙ 1.5 ⌐

⇔≡™╢⁹2050 ⌐│⁸ │ 4 8000 ♪ꜟ ≤⌂╢≤™℮ ╖╙№╢ 2022

─ 10 2022 ↔╤╕≢─♩꜠fi♪⅜ ∆╢≤ ⇔√ ─ ⅛╠ ⁹ 

 2020 ⅛╠ ⌐│₈ ₉╛₈ ⅜ⱴכ♥√∫™≥₉ ↕╣╢╟

℮⌐⌂∫√⁹↓─ ╙ ─ ⌐ ⅝⌂ ╩ ╓∆≤ ⅎ╠╣╢⁹ 

https://ja.wikipedia.org/wiki/Apple
https://ja.wikipedia.org/wiki/%E3%82%A4%E3%83%B3%E3%83%86%E3%83%AB
https://ja.wikipedia.org/wiki/%E3%82%AF%E3%82%A2%E3%83%AB%E3%82%B3%E3%83%A0
https://ja.wikipedia.org/wiki/Nvidia
https://ja.wikipedia.org/wiki/%E3%83%88%E3%83%A9%E3%83%B3%E3%82%B8%E3%82%B9%E3%82%BF
https://ja.wikipedia.org/wiki/%E5%8F%B0%E6%B9%BE
https://ja.wikipedia.org/wiki/%E5%8D%8A%E5%B0%8E%E4%BD%93
https://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A6%E3%83%B3%E3%83%89%E3%83%AA
https://ja.wikipedia.org/wiki/TSMC
https://ja.wikipedia.org/wiki/%E4%BC%9A%E9%95%B7
https://ja.wikipedia.org/wiki/%E6%9C%80%E9%AB%98%E7%B5%8C%E5%96%B6%E8%B2%AC%E4%BB%BB%E8%80%85
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 ⁸ ⅜ ∆╢ №╢™│⁸ ⌂╢ ≤ ─ ⅜ ╘╠╣╢ ≤⇔≡

│⁸↔ ∂─≤⅔╡⁸ כ♃fi☿♃כ♦ ↑ ⁸ ─ CASE ↑⁸ ☻ⱴ

ⱱ ┘ ♃Ⱪ꜠♇♩ ↑⁸⌂≥≢№╢⁹◖꜡♫ ⌐⅔↑╢ ⌐╟╢ ┼─

⅜ ≢№∫√↓≤⅛╠╙╦⅛╢╟℮⌐⁸ │ ╙ ⌐ ⇔≡™ↄ↓≤

│ ™⌂™⁹ 

 

┼─▬fiⱤ◒♩ 

 40 ─ ⅜ ─ ≤ ⌐⅔™≡╙⁸ ⅜ ⇔√ ─

│ ⇔ ⅛╠ ┼─◦ⱨ♩ ⁸ ╙ ⇔≡™╢⁹ ─ⱣⱩ

ꜟ │⁸ ₈ ╦╣√ 30 ₉─ ≢№╡⁸ ⅜ ─ ╙ ┘ ╪≢™╢⁹ 

 2024 12 ─ ₈ ₉⌐╟╢ ⁸∕─ ↕╣≡™╢

─ ⁸ ⌐⅛⅛╢◘ⱪꜝ▬♅▼כfi╩ ℮ ─ ╙ ↄ ↕╣≡⅔╡⁸

─╖⌂╠∏⁸ ─ ⌐⅛⅛╢▬fiⱤ◒♩│ ⅝™⁹ 

 ─◦fi◒♃fi◒ ⅜ ⇔√≤↓╤≢│⁸ 10 ⌐ ─

⅜№╢≤ ↕╣≡™╢⁹↓╣│⁸ ─ ⌐ ∆╢ ≢№╡

─ │⁸1990 ⅛╠ 6 ≢ ⇔⁸ 30 ┘ ╪≢™╢ ⁸ ⇔≡ 7000

─ ∑ ⅜№╢≤ ↕╣╢⁹ ─ ⌂≥⁸↓╣╕≢⌐⌂™ ⅝╙ ╠╣

╢ 2024 1 ⁹ 

      

   ꜠ⱳ₈♩כ ─GDP6 ╩ ∆╢ 2 ₉╟╡  
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 ─ ⌐≈™≡ 

 №╢ ─ ─ ⅜ ⌐≥╣╒≥─ ╩ ⅎ╢⅛⁸ ─ ╩♃כ♦ ⌐

∆╢⁹ ─ │⁸ ⅜ ─ ╩ ⅝ↄ∆╢↓≤⌐⌂∫√⅜⁸ ⌐

∕─ ╩ ∆╢ ⅜ ─ ⌐ ∆╢ ™│ ⅝™⁹ 

 

─ ⅛╠ 

  ─ ≤ ⅜ ⌐≥─╟℮⌂▬fiⱤ◒♩╩ ⅎ√⅛⁸ ─ ⅝

─ ≤∆╢√╘⌐⁸ ─ ╩ ∆╢⁹ ⇔√╟℮⌐⁸ 40 ⅛╠

┘ ⅜ ⌐ ↄ ⇔⁸∕╣╕≢ ─ ╩ ⅛╠

┼─◦ⱨ♩ ↕∑≡™╢⁹ 

─ ⁸┌╣╟⌐♃כ♦ 55 1980 ─ │ ─≤

⅔╡≢ 5 ─ ⁸ ─ │ 534 ∞∫√╙─⅜ 5 ⌐

│ 1, 468 ╕≢ ⇔≡™╢⁹ 

 

♃כ♦ ─ HP╟╡♦כ♃╩ ⇔≡    

 S55 1980  S60 1985  H2 1990  H7 1995  

 53, 409 146, 888 149, 448 286, 522 

 2, 813, 130 3, 662, 793 4, 931, 360 5, 613, 916 

 1.9  4.0  3.0  5.1  

┘  -  175.0  1.7  91.7  

┘  -  30.2  34.6  17.9  

βH12 ⅛╠⁸ ⅜ ≤⌂╡ ⅜ ⇔™√╘⁸ ™╩ ⁹ 

│⁸ 12 ⅜ 5.6 ⁸H23 ⅜ 5.5 ≤ ≢│ ┘ ╪≢™╢⁹

⅔⅔╟∕─ ⅜ ≤ ╦╣╢ ┘ ─ │⁸ 12 ⅜ 1869 ⁸

23 ⅜ 2061 ≤⁸ 7 ≢│ ⅝ↄ ⇔≡™╢ ◒♇ꜛ◦ⱴfiכꜞ ─ ─

⅜ ⅝™≤ ⁹ 

 

  ╕√⁸ ⌐⅔↑╢ ─ │⁸ ─ ≤⌂∫≡™╢⁹ 4 ╕≢│

⅜ ™≡™√⅜ │ ⁸ⱣⱩꜟ │ ┘ ╖⁸R1 ◖꜡♫ ≢╙

268 ≤⌂∫≡™╢⁹ ─ ⌐ ⅜ ⅝ↄ ⇔√ ╕≢√≥╡ ⅛⌂

™⅜⁸ ⅜ ↄ ⇔√↓≤│⁸ ─ ─ ⌐╟╢

─ ╙ ╕∫≡ ┘ ─ ⅎ≤⌂∫√∞╤℮↓≤│ ≢⅝╢⁹ 
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─ HP╟╡♦כ♃╩ ⇔≡            

 S55 1980  S60 1985  H2 1990  H7 1995  

 2, 600, 221 3,369,752 4, 267, 573 4, 698, 114 

┘  -  29.5  26.6  10.1  

╡ /  1, 452, 372 1, 833, 632 2, 318, 922 2, 526, 149 

┘  -  26.2  26.5  9.0  

 

─ ⁸ ≤─  

  ↕╣√№╢ ⌐╟╣┌ ◦fi◒♃fi◒ ⁸ ─ ─ ⌐╟

╢ │ 10 ≢ 6.9 ⌐⌂╢≤ ↕╣≡™╢⁹ ⌐ 1 ≢

7000 ─ ⅜ ⅎ╢ ⌂≥⅜ ⅜№╢ ⌐⌂╢⁹ 

  40 ─ ─ ⌐ ℮ │ ─ ╡≢№╡⁸↓╣╩ ╕ⅎ╣┌

─ ╙ ─ ─ │ ™≤ ╦╣╢⁹ ─ ⌐

⌂ ⅜ ∆╢╟℮⌂ ⌐╟╢ │⁸♪ⱷ☻♥▫♇◒⌂ ┘ ⁸

⌐╟╢ ⌐ ═╢≤⁸▬fiⱤ◒♩─ ⅝↕ ⌂ ≤≤╙⌐⁸

─ ⌐╙ ⅜ ≡╢⁹ 

∟⌂╖⌐⁸ ⅜ ™ ⁸ ⁸ ─ ⅜ ╪≢™╢

─ │ 343 R1 ⁸ HP╟╡ ≤ ≢│ ™ ╩ ⇔≡

⅔╡⁸ ─ ⅜ ↄ⌂╢↓≤│ ┼─ ╙ ⅝™≤ ≢⅝╢⁹ 

 

≤ ┼─  

  ◦fi◒♃fi◒≢№╢₈ ₉⅜ ⇔√꜠ⱳ⁸♩כa

─ ≤ 2023 ₑ⌐╟╣┌⁸ ─ ≢ ↄ─ ⅜ ↕╣

≡™╢↓≤⅜╦⅛╢ 2022 7 ╕≢ ⁹ 

  ∕─ ╙⁸ ─ ⅜ ╗─≤ ⇔≡ ↄ─ ┘ ─ ⅜

↕╣⁸2024 1 ⌐│ ─ ⅜ ⌐ ╪≢™╢↓≤╙ ↕╣√

⁹ 

  ↓╣╠─ │⁸ ⌐⅛⅛╦╠∏ ─ ╩ ℮╙─≢№╡⁸ ≢№╢

╛ ♁ⱨ♩►▼▪ ⌂≥ ≤│ ⅝⌂ ⅜№╢⁹∆⌂╦∟⁸

─ ⅜ ⅝ↄ ∆╢↓≤⌐╙ ⅝⌂ ⅜ ┬╙─≢№╢⁹ 

  ╟∫≡⁸ ─ ≤∕╣⌐ ℮ ─ ⅜ ⌐ ╓∆

│⁸ 40 ─ ⌐ ∆╢ ⁸№╢™│∕╣ ─ ⌐│ ─

⌐ ∆╢ ╩ ╓∆╙─≤╙ ⅎ╠╣╢⁹ 
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    ꜠ⱳכ♩ₐ ─ ≤ ₑ╟╡  

  

2023 11 2  ─ ╟╡  
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 ─ ≤ ─№╡  

↓↓≢│⁸₈ ┼─ ⌐ⱴכ♥╩₉ ⌐ ⇔√▪fi◔כ♩─ ⌐≈™≡ ∆

╢≤≤╙⌐⁸ ╩ ╕ⅎ√ ─ ─ ─№╡ ⌐≈™≡ ∆╢⁹ 

⌐╟╢ ▪fi◔כ♩  

 ─ ⌐ ℮ ─ ⌐∆╢√╘⁸ ⌐ ∆╢ ◘ⱪꜝ

╩fiכ▼♅▬ ∫≡™╢≤ ╦╣╢ ╩ ╗ ⌐ ⇔≡⁸2023 ⌐▪fi◔כ♩╩ ⇔√

▪fi◔כ♩│ ≤⇔≡ ⌐ ⁹∕─ ⌐≈™≡ ─ ╩ ℮⁹ 

 ▪fi◔כ♩─ │ ─≤⅔╡≢⁸ ┼─ ─ ╩≥─ ↕╣≡™

╢⅛⁸╕√⁸∕─ ™ ≥╣╒≥─▬fiⱤ◒♩⅜№╣┌ ⌐ ∑↨╢╩ ⌂™⅛ ╩

│ ⌐ ∫√╙─≢⁸108 ⌐ ⇔≡ 33 ⅛╠ ≢⅝√⁹ 

 

⌐ ℮ ▪fi◔כ♩  

Ẽ ─  

Ẽ ─ ◖꜡♫ ⁸ ─ ─ ≤∕─  

Ẽ ─ ─ ≤∕─  

Ẽ ↓╣╠ ⌐ ─ ⌐ ∆╢√╘⌐ ∂≡™╢↓≤ 

 

 ╩ ⇔√≤↓╤⁸ ─╟℮⌂ ≢№∫√⁹ 

Ἑ ◖꜡♫►▬ꜟ☻ ─ ⅜№∫√≤ ⇔√ │⁸33 23 7  

 β23 ≡ⱴ▬♫☻ ≤─  

Ἑ ─ ┘ ⅜№∫√≤ ⇔√ │⁸33 31 9  

 β31 29 ⅜ⱴ▬♫☻ ⁸2 │ⱪꜝ☻─ ≤  

Ἑ ─ ┼─ ╖│⁸ⱪꜝ☻⅜ 7 ⁸ⱴ▬♫☻⅜ 5 ⁸ ≢│

╦⅛╠⌂™ ⅜ 21 6 ≢№∫√ 

Ἑ2020 ─ ┼─ ≤⇔≡│⁸₈ ─ ₉⁸₈ ─

₉⁸₈ ה ─ ⁸ ₉⁸₈ ─☻ⱦכ◘ ⁸ √⌂ ─ ₉

≤─ ⅜№∫√ 

Ἑ ⌐ ℮ ┼─ ≤⇔≡│⁸₈ → ─ ₉⁸₈ ─ ₉

₈ ─ ₉⁸₈ √⌂ ─ ₉⁸₈ ⌐ │⌂™₉≤─ ⅜№∫√ 

Ἑ ⅝⌂ ─ ⌐ ∆╢√╘⌐ ⌂ ⌐≈™≡│⁸₈ ₉⁸

₈ ₉⁸₈ ₉⁸₈ ─ ה ₉⁸₈ ⌐

─ │⌂™₉⁸≤─ ⅜ ™ 
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╕√⁸↓╣╕≢⌐₈ ₉⌐ ∆╢√╘⌐ ⌐ ∫√ ≤⇔≡│

─╟℮⌂ ⅜№∫√⁹ 

 

₈10 ⁸20 ╩ ⅎ√ ─ ₉ 

₈ ─ ⁸ ─ ─ ◖Ⱶꜙ♬◔כ◦ꜛfi ₉ 

₈ ─ ⁸ ─ ─√╘─ ₉ 

₈ ─ ╛⁸ ─ ─√╘─ ₉ 

₈ ─ ≤⁸ ⌂ ₉ 

₈ ─ ⌂ ─ ₉ 

₈ ⁸ ꜝ▬fi─ ⁸ ─ ₉ 

ⱪכꜟ◓₈ ≢─ ⁸ ─ ◖Ⱶꜙ♬◔כ◦ꜛfi ₉ 

₈ ⌐╟╢ ⱨ꜡כ─ ₉ 

 

↕╠⌐⁸ ─a ⌐╟╢ ┼e─ ≤⇔≡│ ⁸ ─╟℮

⌂ ⅜№∫√⁹ 

₈ⱬכ☻▪♇ⱪ ⌐╟╢ ─ ⁸ ─ ₉ 

₈ ⁸ ⁸ ─ ⌐╟╢ ─ ₉ 

₈ ─ ⌐╟╢ ≤ ─ ₉ 

₈ ≤─ ─ ⅛ ₉ 

 

⌐⁸a ─ ⅝⌂ ₑ⌐ ⇔≡ ≤ ╦╣╢ ≤⇔≡│⁸ 

  ₈ ╟╡╙ ₉⁸₈ ▬fiⱨꜝ ₉⁸₈ ┼─ ⱨ◊꜡כ ₉⁸ 

   ⅜ ≤─ ╩ ™√⁹ 

 

   ▪fi◔כ♩ ╩ ⇔≡ ∂╠╣√↓≤│⁸ ⌐ ℮ ™☻Ɽfi≢─ │

≢│╦⅛╠⌂™ ∞⅜⁸∆≢⌐ ↓∫≡™╢↓≤ ─ ⅝ ⅝╛ ⁸№

╢™│ ↓╢ ⅜ ∕℮⌂↓≤⌐≈™≡│ ⌂ ⁸≢⅝╢ ≢ ╩ ∂≡™

╢ ∂╟℮≤⇔≡™╢ ⅜ ™≤™℮↓≤≢№╢⁹ 

   ↓╣│⁸ ≤⇔≡╙ ≢⅝╢ ≢№╡⁸ ⅛⅜ ↓╡∕℮⌂─≢≢⅝∕℮⌂↓

≤⅛╠ ╩⇔≡⅔ↄ≤™℮⁸₈ ₉≤₈ ⅝⌂ ™₉⅜ −≤⌂∫√ ™⅜ ⌐

↕╣≡™╢≤ ∆╢⁹ 

   ─▪fi◔⁸│♩כ ─╖╩ ⇔ ≤⇔√⅜⁸ ─ ⌐╙ ─

⅜№╢↓≤│ ⌐ ≢⅝ ⁸ ⁸ ☻ⱦכ◘⁸ ⁸∆≢⌐ ≤⌂
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∫≡™╢ ╛ ╙ ⇔≡™╢⁹↓╣╠ ↄ─ ⌐╙ ─▪fi◔כ♩ ≢╖

╠╣╢╟℮⌂ ⅜ ↓∫≡™╢↓≤⅜ ≢⅝╢⁹ 

2024 2 ⁸ ⅜ ⌐ ╩ ∆╢↓≤⅜ ⌐ ↕╣√

⁹↓╣⌐╟╡ ⌂╢ ⅜ ↕╣╢≤≤╙⌐⁸ ┼─ ⅛≈ ─

⅜ ╘╠╣╢↓≤⌐⌂╢⁹ 

 

≤ ⁸ ─ ─№╡ ─  

  №╢ ⅛╠ ╠⅛─ ╩ ↑≡™╢ ─ ╛ ⌐ ⇔≡⁸≥─╟℮⌂ ╩

℮═⅝⅛⁸≥─╟℮⌂№╡ ≢ ╗↓≤╩ ╘╢═⅝⅛⌐≈™≡⁸ ⇔≡╖√™⁹ 

  ₁│⁸ ⅛╠ ╩ ℮⌐№√∫≡⁸ ─ⱨ꜡כ≢◖fi◘ꜟ♥▫fi◓╩ ╘≡™

╢ ─ ╘ ╩ ≈ ╙⅔╠╣╢∞╤℮ ⁹ ─╟℮⌂ ⱨ꜡⁸≡™⅔⌐כ ╩

╕ⅎ√ │≥↓╢№≢♩ⱳ▬fiכ◐⅜ ↄ ╩ ╠╣╢≤ ⅎ╢⅜⁸∕╙∕╙

⌂ │ ≢№╡⁸№ↄ╕≢ ─ ≤⇔≡ ╘╢╒⅛⌂™≤™℮ ⅜№╢⁹ 

 

  ◖fi◘ꜟ♥▫fi◓─ⱨ꜡כ  

 

 

 

 

 

  

  ∕╣≢╙⁸5 10 ─ ╩ ⌐ ⇔√℮ⅎ≢⁸ ─ ╩ ╢√╘─ ⌂

╡ ╩ ∆↓≤⅜ ₁⌐ ∑╠╣√ ⅝⌂ ≢№╢↓≤╙ ─ ≢№╢⁹√∞≢

↕ⅎ ⅜ ⇔™ ─ ⌐⅔™≡⁸≥─╟℮⌐ ≤ ╩ ℮═⅝⅛⁸↓↓

╕≢─ ╩ ╕ⅎ ∆╢⁹ 

  ∏ ⌐≈™≡│⁸∕╙∕╙ ⌂↓≤╩ ℮⌐№√╡⁸ ╩ ≤⇔≡ ∆╢⅛

⅜ⱳ▬fi♩≢№╢⁹ ⌂▬fi♦▫◔כ♃כ╩ ≈↑╢↓≤⅜≢⅝╣┌⁸∕╣╩ ⌐

╩ ⇔⁸ ≢ ↓∫≡™╢ ╩ ⌐ ⅝∆╢↓≤⅜ ≤⌂╢⁹ ≤ ╩

∆╢↓≤≢╟╡ ⌂ │ ≢⅝╢≤ ╦╣╢⁹ 

  ⌐╟╢ ╛ ⅜ ≈ ⅛╠⁸ⱴ◒꜡─ │№╢ ∆╢↓≤⅜≢⅝╢─

≢ ─ ™ ╙ ≈ ⁸ │ ─ ⅎ ≤⌂╢ ⅝ ╡ ╛ ╙

⁹≢⅝╢ ╡ ⌐ ™≡⁸ ↓∫≡™╢↓≤╛ ↓╡≈≈№╢↓≤⁸ ↓╢∞╤℮↓≤⁸

╩ ≢ ∂╢↓≤⅜ ≢№╤℮⁹ 
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─ ⁸┌╣╖╩☻כꜙ♬─₁ ⌐ ™ ⅜ ╩ ⇔≡™╢↓≤⁸

⅛╠ ↄ─ ⅜ ⇔≡™╢↓≤⁸ ⅜ ⇔ ─ ╙ ™↓≤ ™

╖ ⌐╟╢ ⁸ ╛ ⅜ ╡⌂ↄ⌂╢⅔∕╣⅜№╢↓≤ ⌂≥⁸ ⌐ ⅛⌂™

⅜ ™≡™╢⁹↓╣╠╩ ╖ ╪∞℮ⅎ≢⁸◖fi◘ꜟ♥▫fi◓⌐ ∆═⅝ ╩

⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

⅜№╢ √≡┌⁸∕╣╩ ⌐⇔√ ╛ ─√╘─ ⁸№╢™│

⁸ ⁸ ⁸⌂≥─ ╩ ⇔ ∆╢↓≤⅜ ≤⌂╢⁹ ⌂ ─

⅛╠ ╕≢─ⱨ꜡⁸⅜כ ─ ⌐ ⌂ ╩ √∆↓≤⌐⌂╢⁹ 

↓─ ─ⱨ꜡כ ─ │⁸ ╡─ ♅ꜗ♇♩ ⌂≥ ≢╙

⌂ ≢№╢⁹№╢ ⌐╟╣┌ ⱦ☺Ⱡ☻∞∫√≤ ⇔≡™╢₈╦⅜ ─ ╢═⅝

│≥─╟℮⌂╙─⅛ ⌐ ⌡√≤↓╤⁸ ╠⇔™ ─ ⅜™ↄ≈╙ ↕╣√₉

∕℮≢№╢⁹ ╛◖fi◘ꜟ♥▫fi◓ │ ⌐ ∫≡ ╦╠╣╢ │ ™≤™╦╣

≡™√⅜⁸ ≢╙≢⅝╢ ⅜ ╩ ℮ ╙∆←∕↓⌐№╢ ≢№╤℮⁹ 

 

⅜ ⅎ⌂™ ─ ╩ ╪≢™ↄ↓≤╩ ⇔™ ≤ ⅎ╢⅛≥℮⅛ ▪♬ⱴꜟ☻Ⱨꜞ♇

♩ ⁸ ≤ ⅝⅜ ∆╢ ⌐ ╩ ⇔∆╢─│ ⅛ ╩ ╢↓≤╙ ≢№╢

─№╡ ⁹ ─ ╩ ™√╠♅ꜗ♇♩ ⅜ ⌐ ⅎ≡ↄ╣╢ ≢№

╢⁹ ₁⅜≢⅝╢↓≤│ ⌂™⅛╙⇔╣⌂™⅜⁸ ⅜№╡⅛≈ ─ ™ ─ ⅜

╕╣╟℮ ─ ╩ ∆╢ ╙ ⁹ 
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 ⱴ♬ꜙ▪ꜟ ⌂ ─ ꜟכ♠⇔ ─  

™╟™╟ ≤⌂╢⁹↓↓╕≢─ ╩ ╕ⅎ⁸≢⅝╢∞↑ ⌐ ╩ ╘√™⁹ ⱴ

♬ꜙ▪ꜟ─ ≤⇔≡⁸ ≤ ⅛╢ ⁸ ⅛╠⌂™ ─ ⱨ꜡כ╩

∆╢⁹∕─ ≤⌂╢─│ ⌂ ─℮∟ ⅜Ɽⱨ◊כⱴfi☻╩ ╘╢≤

™℮ ─ ≤⁸a ⅝─ ≢e♅ꜗכꜞ▬ꜝ○ה☼ꜟכ ⅜ ⇔√ ⅛╠ ⅛╣╢

₈ ₉≤₈ ₉≤™℮▪◒◦ꜛfi─ ⅎ ≢№╢⁹ 

 

⌐ ⅛∆ⱪ꜡☿☻≤  

  ⌂ ⱴ♬ꜙ▪ꜟ╩ ⅎ╢√╘─ ≤⇔≡⁸╕∏₈ⱴ▬◔ꜟהⱳ₉כ♃כ ─ₐ

─e ≤⌂∫√ ≢№╢ structure -conduct-performance ╩ ⌐∆╢⁹

│⁸ ─ ⌐ ≠™√꜡Ᵽה♩כ◓ꜝfi♩ ─ ⌐ ↕╣≡™╢♦

⁸≢♃כ ─ ╩ ═√╙─≢№╢⁹ 

 

 ₐ ─ ₑP64⅛╠  
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  ↓─ ⅛╠╦⅛╢↓≤│⁸ ↔≤⌐ ↓↓≢│ ⌐ ⅝⌂ ⅜№╢↓

≤≢№╢ ⁸ ⅜ ↄ⁸ ╛ │ ™⁸⌂≥─ ⁹↓─ │

₈↓─ ⌐│ ⅛╢ ≤⁸ ⅛╠⌂™ ⅜№╢₉↓≤╩ ⇔≡™╢⁹₈∕─ ⅜∕╙∕╙

⅛╢ ⌐⌂∫≡™╢⅛₉⅜ ⌂ⱳ▬fi♩≢№╢↓≤─ ⅜ ⅎ╠╣╢ ⁸

─ ╟╡ ⇔≡ ⁹ 

  ≢│⁸ ₁ ⅜ ₁⌂ ─ ─ ╩ ↑╢℮ⅎ≢│⁸↓─ ╩≥─╟℮⌐

⇔≡◖fi◘ꜟ♥▫fi◓⌐ ⅛∆═⅝∞╤℮⅛⁹╕√⁸ ─ ⌂ ⅛╠─ ╩ ∆

╟℮⌂ ⅎ│⌂™─∞╤℮⅛⁹ 

  ⌐⁸ ⌐ ─ ™ ≤⁸ ─ ™ ⌐№℮ ⌐⅔™

≡⁸∕╣∙╣≥─╟℮⌐ ─▪ⱪ꜡כ♅╩ ℮═⅝⅛⁸╕√│ ╛ ⌐ ≈

╟℮⌂ⱴ♬ꜙ▪ꜟ╩≥─╟℮⌐ ∆═⅝⅛╩ ∆╢⁹ ⇔√ ─╟℮⌂ⱨ꜠כⱶ≢

ⅎ╢⁹ 

 

  ₒ ─ ⱨ꜠כⱶ≤⁸ ⅎ╠╣╢▪◒◦ꜛfi  x

 ₐ ₑ─  ₐ ₑ─  

⅛╢  ⱡ►Ɫ►─ ⁸ ─  ⁸ ⁸  

⅛╠⌂™  ≤─  ⁸ ☻ⱦכ◘  

 

  ─ √∆═⅝ ≤⇔≡│⁸≥─╟℮⌂ ╛ ⌐☼כ♬─⧵⁸╙≡∫№≢ ∫

≡⁸ ─ ╛ ⌂ ╩ ╘╢ ╩ ℮↓≤⅜ ≢№╢⁹∕─ ⅜ ∆

╢ ─ ≤⇔≡⁸₈ ⅛╢₉⅛₈ ⅛╠⌂™₉⅛╩ ⌐ ∆╢↓≤│ ⌂™≤⇔≡╙⁸

∕─↓≤╩ ⌐ ⌐ ⅜ ∂╢↓≤⅜№∫≡│⌂╠⌂™⁹ 

  ─ ◖fi◘ꜟ♥▫fi◓ ⅜ ⅎ┌ ⅛╢ ⌐ ™≡⇔╕℮↓≤│ ⌂™↓≤∞

⅜⁸ ₁₈ ₉≤⇔≡│⁸ ⅛╠⌂™ ─ ≢№╣┌ ⅛╢╟℮⌐⁸ ⅛╢

─ ≢№╣┌↕╠⌐ ⅛╢╟℮⌐ ∆╢─⅜Ⱶ♇◦ꜛfi≢№╡⁸ ∆╢ⱴ♬ꜙ

▪ꜟ─ ≢╙№╢⁹ 

⅝⌂ ⅜ ↓╢ ⌐⁸ ─ ⅜ ⇔™↓≤│∆≢⌐ ═√⁹⇔⌂⇔⌂⅜╠⁸

™ ≢ ↓╡ ╢↓≤╩ ⇔≡⁸ ─ ╩ ∆╢ ⅜⌂™╦↑≢│⌂™⁹↓

↓≢⁸ ╘≡ ⌂ ┘ ─ ⱨ꜡כ╩ ⇔⁸ ─ ⅜≥℮№╢

═⅝⅛╩ ⅎ╢⁹ 

  ⌐│⁸ ─╟℮⌂ⱨ꜡כ≢ ⅜ ╠╣╢↓≤│↔ ─≤⅔╡≢

№╢ HP ╩ ⌐ ⁹ 



17 

 

        ₒ ⱨ꜡כ  x

                

  

 ⱨ꜡⁸≡™⅔⌐כ ─ ╩≥─╟℮⌐ ⅎ╢⅛⅜ ─ⱳ▬fi♩≢№╢⁹∆⌂╦∟⁸

₈ ₉─ ↕≤ ↕≢№╢⁹ ⌐ ℮ ⌐≈™≡│⁸ ─

⅜ ∑↕╣╢ ⅜ ↕╣╢∞╤℮↓≤│∆≢⌐ ═√⁹≢│

≢│≥─╟℮⌂↓≤⅜ ↓╡ ╢∞╤℮⅛ ⱪꜝ☻הⱴ▬♫☻ ⁹ ╩ ⌐ ⇔√℮ⅎ

≢ ⇔⁸ ⅎ╢ ∆╢ⱪ꜡☿☻⅜ ≤⌂╢⁹ 

  ⌂ ≤⇔≡⁸ ─ ⌐ ℮ ⅜ ⅝™ ≢│⁸

─╟℮⌂ ⅜ ⅝≡™╢⁹∆≢⌐ ⅛╠ ↕╣≡™√↓≤≢№╢⅜⁸ ∆╢≤∕─

│ ⅝™⁹ 30 ⇔≡⅝√ ⁸ ─ ⌐╟╢ │№∫√⅜

≢│ ─ ⅜№╢⁹ 

 

ה   ⌐ ∫≡⁸ ⅛╠ ⅜ ⇔ ∑⁸ ─ ⅜  

ה   ─ ⅜ ⅜╡∆╢≤≤╙⌐⁸ ⅜ ╡ ╡↕╣╢ 

ה   ↄ│ ─ ⅜ ↄ ╕™∆╢↓≤⌐⌂╡⁸ √⌂◖Ⱶꜙ♬♥▫⅜  

ה   ⌐╙ ⅜ ה  

ה   ⅛╠─ ⅜ ⅎ⁸ ≢ ↄ─ ─ ⅜  

ה   ⇔™ ⌐↕╠⌐ ⅜⅛⅛╢ ─ ╡ ™  

ה   ⌐╟╢♦ⱷꜞ♇♩ ╛ ⅜ ⇔≈≈№╢ 
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  ⌐≤∫≡│ ™ ≤⌂╢ ╙ ™⅜⁸ ≢ ∆╢ ╙№╢⁹ ⌂ ╩

℮ ⌐│↓╣╠─ ╩ ⌐≢⅝╢ ╡ ⌐ ╡ ╗↓≤⅜ ≤ ╦╣╢⁹⇔∫

⅛╡≤⇔√ ╩ ╕ⅎ√℮ⅎ≢⁸ ─ ─№╡ ╩ ⇔ ∆╢↓≤⅜ ─

╩ ╘╢↓≤⌐╙≈⌂⅜╢⁹ 

   

  ╩ ℮⌐№√╡⁸ ⌐ ↄ⅔╠╣╢ OSTi  

⌐ ╩ ↄ ╩ ⅝⁸ ─ ─◘ⱪꜝ▬♅▼כfi⌐ ╡ ╗ ⅜№╢⅛≥

℮⅛ ⌡√⁹∕─ │⁸₈ ─◘ⱪꜝ▬♅▼כfi│ ⌂╙─≢⁸ ⅜ ╡

╗ │ ↄ⌂™∞╤℮₉≤─↓≤∞∫√⁹ ─ ≤ ∆↓≤╙ ™⅜⁸╒≤╪

≥─ ⅛╠⁸₈ ─ⱪꜝ☻ │⌂™⁸╕√│⁸ ₉≤─ ╩ ↄ↓≤⅜≢⅝╢⁹∕╣∞

↑⁸ ─◘ⱪꜝ▬♅▼כfi│ ⌂⅜╠ ≢⁸ ─ ↄ⌐ ╟℮≤╙ ⌐ ╩

╠╣╢╦↑≢│⌂™≤™℮─⅜ ≢№╢⁹ 

  ⱴ◒꜡ ⌂ ќ ќ ─ ╣ │ ↄ⌂╢⅜⁸ ⌂ ⌐

≤⇔ ╗ ─ ™ ⌐ ╡↓╖⅔↓╓╣╩ ∆╢ ⁸─│ ⇔™≤™℮↓≤∞╤℮⁹ 

 

  ≢│⁸≥℮∆╢⅛ │⌂™⅛ ⁹ 

  ⅛╠ ™√ ≈─ⱥfi♩│⁸₈ ◘ⱪꜝ▬♅▼כfi⌐ ╡ ╗─│ ⌂─≢⁸ ⅛

╠ ╡ ⇔╩ ╢₉≤™℮▪◒◦ꜛfi╩ ╢ ╩ ╪≤∆╣┌╕∏ ╩ ↓≤⁹ ─

─ ≢↔ ™√ ─ ⅛╠╙ ─▪♪Ᵽ▬☻╩╙╠∫≡™╢⁹ 

  ─◘ⱪꜝ▬♅▼כfi №╢™│♦▫ⱴfi♪♅▼כfi │⁸ כ♬♁₈│≢ ₉

⅜ כ♬♁⁹╢№≢ │ ≢№╢√╘⁸ ⅜ ╡ ╗ ⅜№╡⁸ ⌐│⁸

⌐ ╦╣╢ ⌐ ∆╢↓≤≢ ₁⌐ ╩ ∆╢↓≤⅜⁸ ₁

⌐ ↑√ ≤⌂╢⁹≤™℮ ╙ ™√⁹ 

  ↓╣╠─ⱥfi♩╛▪♪Ᵽ▬☻⅛╠ ╠╣╢↓≤│⁸ ☻ꜟכ☿₈╙⇔∏ ₉⅜ ≢│⌂™

≤™℮↓≤≢№╢⁹ ⅜ ─ ╩ ∫√ ≢╙⁸⇔┌╠ↄ

│ ⅜ ⇔™ ⅜ ™≡™√⅜⁸ ─ ⁸ ⅛╠─ ™ ╦

∑⅜ ↄ⌂╡⁸ ⌐ ⇔√ ⅛╠ ─ ⅜ ⇔√ ╙№∫√⁹ 

  ≢│ ⌐ ≢─ ⇔↕⅜ ∫≡™╢⅜⁸∕─ ⌐│ ↄ─ ⱦ

☺Ⱡ☻⅜№╢ ╙ ⅝ ╖│ ⅝™╙── ⌐ ↑╩ ╠⌂™ ─ ╩

∫≡™╢ ⁹ 

⌐ ∆╢ ╛⁸ ╩◓fi◦כ♁♩►▪─ ∆╢ ⌂

≥ ∫√ ⅝⅜№╢ ⁸ ↄ─ ─ ⌐╙♅ꜗfi☻⅜№╢≤ ╦╣╢⁹ 
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2023 11 ₈ ─ ₉ ⱦ☺Ⱡ☻♅ꜗfi☻╩≈⅛╗  

     

 

   ╩ ∆╢ ╩ ↕∑╢√╘─ │⁸ ─ ≢╙ ─ ⇔↕╩

℮⁹ ⇔ ╡│ ≢№╡⁸ ┘ ╖ ╙ │ ™⁹ ≢ ∟─ ╩⇔≡╙⁸™

≈ ⅜ ╣╢⅛╦⅛╠⌂™⁹ ─ ⌐╙⅛⅛╦╢⅜⁸ ⌂ⱴכ◔♥▫fi◓ ⌐╟

╢₈ ╣╢⇔ↄ╖₉╩ ∆╢↓≤⅜ ≤⌂╢⁹ 

    ─ⱳ▬fi♩│⁸♬כ☼─ ≢№╤℮⁹ ─ ⌐ ∫≡⁸ ₁ ⅜☼כ♬⌂√

∆╢⁹↓╣│⁸≥─ ≢╙ ⌐☼כ♬⁸╡№≢∂ ╡⌂☻ⱦכ◘╢⅝≢ ╩ ≢

⅝╢⅛≥℮⅛ ⱳ▬fi♩≢№╢⁹ 

╙ ⁸ ⌐ ╩⅔™≡™√↓≤⅜№╡⁸ ≢│ ₁ ⅜☼כ♬™⅛

⇔≡™√ ─ ╛ⱷfi♥♫fi☻─√╘─ ⌂≥ ─☼כ♬─↓⁹ ⌐

⌐ fi☻₉◄כ◐⁸₈⅜─√™≡∫ ─ ⱴfi≢№╢⁹ ╩ ⇔≡™√⅛ ⅛≢⌂™⅜⁸

╩☼כ♬─ ⅎ╢↓≤⅜ ∞∫√╟℮⌐ ∂╠╣╢⁹ 

☻fi◄כ◐ │ ⅜ ™↓≤≢╙ ∞⅜⁸∕─ │ ⌂ ⱴfi ⅝╩

╦⌂™ ⅜ ⅎ≡™╢╟℮⌐ ∂╠╣╢⁹ ≢⁸ ─₈Ⱶ☻Ⱶ₉≢│⁸ ה

♦☺♃ꜟ ◘▬♩₈ⱷⱦ⁸≡∫╟⌐₉כ ⱴfi⅜ ⌂ ⌂ ╩

⇔≡™╢⁹ 
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β♁♬כ☿Ⱶ◖fi♄◒♃ ─ ╩ 2022 ⌐♥▫ⱶ◒♇◒ apple ⅜ ⇔≡™╢⁹ 

    ₈♥▫ⱶה◒♇◒ ₉  

     

      ₈♥▫ⱶה◒♇◒ ₉  

       

 

ЕСАϼ 
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  ╩ ∆╢ⱨ꜠כⱶ╩ ─≤⅔╡ ⇔√⁹ │ ⅜ ⅎ√ ╡ ≢№╡⁸

─ ⌐╟∫≡ ⅜№╢ ₁⌂ ╡ ⅜ ≢⅝╢ ⁹ ↄ─ ≢ ⌐

∆╢↓≤⌐╟∫≡⁸╟╡ ⌂ ⌐≈⌂⅜╢∞╤℮⁹ 

 

─ ≤ ╩ ⅎ╢ⱨ꜠כⱶ  

 ™ good  ↄ⌂™ no good  

 

ה ─ ⌐  

ה ─ ⅜╡  

ה ─  

 

ה ─ ╛  

ה ⁸ ◖☻♩─  

ה ─  

▬
fi
ⱨ
ꜝ

 

─☻☿◒▪ה  

ה ─  

 

 

ה ⌐╟╢▪◒☿☻ ◖☻♩  

ה ⅜ ╠╣╢ 

ה ╛  

 

ה ╖─  

ה ⌂ ⌐╟╢ ┘  

ה ─  

 

ה ─ 2024  

ה ─ ⁸  

ה ╡ ⌐╟╢ ה  

 

─┼fiכ▼♅▬ꜝⱪ◘ה  

ה Ⱡ♇♩꞉כ◒ ≈⌂←  

ה  

 

ה ∟ →─ꜞ☻◒ ◖☻♩  

ה ≤⇔≡─ ⱡ►Ɫ►  

ה ⁸ ™⌂≥  

 

 

─כ◑ꜟfi◄Ⱡכꜞ◒ה ⅜╡  

ה ─  

 

ה ⌐╟╢  

ה ─ ≤ ─  

 

─▫♥◦♩◒fiⱤ◖ה ⅜╡ 

ꜟ♃☺♦ה ⌐╟╢ ▪♇ⱪ 

 

ה ─ ⌐╟╡ ⅜ ╗ 

ה ⅝ ╛ ─  
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 Ẽ♄▬♫Ⱶ♇◒ה◔▬Ɽⱦꜞ♥▫ 

  ⱴ♬ꜙ▪ꜟ╩ ∆╢⌐№√╡⁸↓↓≢ ⌐∆═⅝ ╩ ∆╢⁹ │⁸

ₐ ─ ₑ╟╡ ⇔≡ ⇔√╙─⁹↓─ ≢│⁸ ─☻Ⱨכ♪⅜

™ ⌐№∫≡│⁸ ⌐ ⌐ ⇔≡₈ ⌂ ╩ ⇔≡ ∆╢₉↓≤─

⅜ ⅛╣≡™╢⁹ ⇔√ ⌐⅔↑╢₈ ⌂ ─ ₉│⁸

╛ ╣≤⌂╡≈≈№╢⁹≤─ ≢№╢⁹ 

 

 

  ₐ♄▬♫Ⱶ♇◒◔▬Ɽⱦꜞ♥▫ₑ│⁸₈ ─ ₉╩ ∆╢ ∞⁹ ⌐⁸ ↄ─◓

ꜟⱣכ꜡ │⁸ ⌐ ╦∑≡ ⅝ↄ ╩ ⇔⁸ ⅝ ╡ ⇔≡⅝√ ▪ⱷ

ꜞ◌≢│₈☺ꜛfi♁fi◖fi♩꜡כꜟ☼ ₉⁸ ≢│₈ ꜠₉⅜ ⁹ ≢⁸ ╦╡

↑╢↓≤⅜ ⇔™↓≤╙ ⅛∞₈♀Ⱡꜝꜟה◄꜠◒♩ꜞ♇◒ ₉⅜ ₉⁹ ⅜ ⇔

↑╢↓≤│ ⇔™⁹↓─ ⌐│⁸ ─ ─☻Ⱨכ♪⅜ ⇔≡™╢↓≤⅜№╢⁹ 

  ⌐ ⅜ ∑╢ ⌂≥↓─ ⌐ ⇔⌂™⁹∕╣≢╙⁸ ─☻Ⱨכ♪⅜∕╣⌂

╡⌐ ╛⅛≢⁸ ⅜№╢ ≢⅝╢ ⌐™╢⅛╠↓∕⁸ │ ה ⅜ ≡

╠╣╢⁹ │⁸ ↄ─ ☻ⱦ☺Ⱡה ⌐⅔™≡ ⅜ ≢⅝⌂™ ⌐⌂╡

≈≈№╢⁹ 

ꜟⱣכ꜡◓ ─ ⁸ ⁸ ╟╡ ⌂♦☺♃ꜟ ⌐╟╡⁸ ─ ☻Ⱨכ

♪⅜ ⌐ ↄ⌂∫≡™╢⁹↓─ ╩₈Ɫ▬Ɽכ◖fiⱭ♥▫◦ꜛfi₉≤╙ ┬⁹Ɫ▬Ɽ

─fiⱭ♥▫◦ꜛfi◖כ ⌐│⁸∕╙∕╙₈ ⌂ ₉≤™℮ ⅜ ⇔⌂

™ ⁹ 

 

   

  ↓─₈♄▬♫Ⱶ♇◒ה◔▬Ɽⱦꜞ♥▫₉─ ╩ ⱴ♬ꜙ▪ꜟ⌐ ∆╢√╘⁸↓╣╕≢

⌐ ∂╠╣≡™√a ⌂ ≤e™℮ ╩ ≡ ∫≡⁸a ⌂ ₑ

╩ ⌐ ∆╢↓≤⁸⌐ ╛ ╩◦ⱨ♩∆╢⁹ 

  ↓╣╕≢ ⌂╡ ╩ ╪≢⅝√ ≤⇔≡╙ ─ ↕╪╙ ⁸ ─ ╙№╢≤

╦╣╢⅜⁸ ⅜ ⅝ↄ ╦∫≡™╢ ⁸ ─ ≤ ⅎ ╙ ↕∑⌂↑╣┌⌂

╠⌂™∞╤℮ ∕╣↓∕ ₁─ₐ ⌂ ₑ─ ⌐≈⌂⅜╢≤ ∆╢ ⌂™ ⁹ 

  ₈♄▬♫Ⱶ♇◒ה◔▬Ɽⱦꜞ♥▫₉≤│⁸ ☻כ♁ꜞ⁸┌╣∆ ─ ╖ ⅎ⌐╟╢

⌂▪◒◦ꜛfi≤⌂╢⁹ ∆╢ ┼─ ╩ ℮√╘⌐⁸₈ ∑∏₉⁸₈ ⌂ ╖

╦∑≢₉⁸₈ ↄ₉↓≤⅜ⱳ▬fi♩∞≤ ⇔≡ⱴ♬ꜙ▪ꜟ⌐ ∆╢⁹ 
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 Ẽ ─ ⇔ 

  ≢™ⅎ┌⁸ ─ ≢№╢ ⅜ ⇔≡™√₈

₉⅜⁸a ☿fi♃כₑ╩ 23 ⌐ ⇔≡™╢ ⁹ 

↓─☿fi♃⁸│כ ≢│ ╡∏⁸ ⌐╟╢ ─ ╩ ╢

─ ╩ ≢ ╘╢ⱪꜝ♇♩ⱨ◊כⱶ─ ╩ ∟⁸ ⁸ ─

╛ ⁸ ⌂≥⌐╟╢▪ꜝ▬▪fi☻≤ ⅜ ⇔≡™╢⁹ 

  ⅜≢⅝╢ ≤◘ⱳכ♩∆╢ ⅜ ⇔≡™╢√╘⁸

─₈ ₉ ─ ╛ ⌂≥⅜꞉fi☻♩♇ⱪ≢ ≤⌂∫≡™╢⁹ ≢│⁸

⅛╠₈◦ꜞ◖fi◦כⱬꜟ♩₉≤ ∫√ⱪ꜡☺▼◒♩⅜ ↕╣≡⅔╡⁸ ⌐⅛⅛╢

≢─ ⅛╠Ɽ♇◔כ☺─ ╕≢ ⅜ ↕╣≡™╢⁹ 

 

☿fi♃כ ≤  

     

 

  ≢╙ ─╟℮⌂ ⅜ ∂╠╣≡⅔╡⁸ ≤ ∆╢ ≢№╢⁹

⅜ ≢№╡⁸ ⅛╠─ ↄ─ ⅜ ↓╣┌⁸↕╠⌐ ⅜ ╕╣╢⁹ 

 

   

 


