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1    ─   

1. ─ ≤  

1   

≢│ ╛ ─ ⌐╟╡⁸ ─ ⅜ ⇔

≡™╢√╘⁸ ─ ⅜ ─ ≢№╢⁹ 

╕√⁸◖꜡♫ ⁸ ≤─ ⅜ ↕╣√↓≤≢⁸ ╠⇔─ ─

⅜↕╠⌂╢ ≤⌂∫≡™╢⁹ ⌂ │ ┼─ ⁸ ─

⁸ ℮≈⌂≥─ ─ ─ ⁸ ┼─ ⅜ ╠⅛≤⌂∫≡⅔╡⁸

⅜ ≢№╢⁹ 

∕↓≢⁸ ─ ╩ ≤⇔≡⁸ ꜡Ⱳ♇♩ ╩ ⇔⁸⸗♬♃ꜞfi◓╛

╡≤™∫√ ─ ─ ╩ ∆╢↓≤⌐╟∫≡⁸ ─

⅜ ≢⅝╢⁹↕╠⌐⁸ ≢│ ─ ⌂ ⌐╙ ⌂≥

─ ─ ╙ ↄ⅛⅛∫≡™╢ ⅜№╢⅜⁸ ꜡Ⱳ♇♩ ╩ ∆╢↓

≤≢ ─ ⌐ ∆╢ ╙№╢⁹ ⌐≤∫≡│⁸ ꜡Ⱳ♇

♩ ≤ ╩∆╢↓≤⌐╟∫≡⁸◖Ⱶꜙ♬◔כ◦ꜛfi ─ ╛ ה

⁸ ─ ╙ ≢⅝╢⁹ 

≢⁸ ⁸ ─╟℮⌂ ╩ ≡ ≢⅝╢╟℮⌂ ꜡Ⱳ♇♩ │⌂™

√╘⁸ ─ ╩ ⌐ ─№╢ ╛ ↕╣╢ ⁸ ⌐≈

™≡⁸ ∆╢ ⅜№╢⁹ 

 

2   

≢│⁸ ⌐ ─ ╩ ⌐ ꜡Ⱳ♇♩╩ ∆╢⸗♦ꜟ ╛

─ ╩ ⇔⁸ ⅜ ⌐ ╠╣≡™╢ ─

⌐⅔™≡⁸ ─ ꜡Ⱳ♇♩ ╩ ─ ╩ ⌐ ∆╢↓≤⌐╟╢

─ ╛ ─◖Ⱶꜙ♬◔כ◦ꜛfi ─ ─ ╩

∆╢↓≤╩ ≤∆╢⁹ 

≢│⁸ ─№╢ ╛ ↕╣╢ ⁸ ⌐≈™≡⁸

⇔⁸ ≤⇔≡ ╡╕≤╘╢⁹ 
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2.  

1  ⸗♦ꜟ  

⸗♦ꜟ │ 4 ─◄ꜞ▪⌐ ∆╢ ☿fi♃⁸כ ⁸

☻ⱦכ◘⁸ ⅝ ↑ ─4≈─ ⌐⅔↑╢ ─℮∟⁸ 22

─ ─ ─ ╩ ≡⁸ ─ ╕√│⁸ ⌐⅔↑╢ ⌐

꜡Ⱳ♇♩╩ ⇔⁸⸗♦ꜟ ╩ ⇔√⁹⸗♦ꜟ ╩ ∂≡⁸ ↕╣

≡™╢ ꜡Ⱳ♇♩ ─ ⌐╟∫≡⁸ ⌂ ─ ╛

─◖Ⱶꜙ♬◔כ◦ꜛfi ─ ─ ⌐≈™≡ ⇔⁸ ─ ꜡Ⱳ♇♩─

⌐ ↑≡ ⅜ ⌂ ⌐≈™≡ ⇔√⁹ 

 

2   

⸗♦ꜟ ⌐ ™√∞™√ ≈─ ⌐ ⇔≡⁸ ≤⌂∫≡™╢ ╛

꜡Ⱳ♇♩ ⌐╟╡ ⅜№╢ ⁸ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi⌐⅔↑╢

⌐≈™≡⁸ ꜡Ⱳ♇♩─ ─▪fi◔⁸♩כ⸗♦ꜟ ─ⱥ▪

ꜞfi◓ ╩ ⇔√⁹ 

╕√⁸ ≤ ꜡Ⱳ♇♩≤─◖Ⱶꜙ♬◔כ◦ꜛfi─꜡◓⌐≈™≡⁸ ─

╛ ⁸ ⅛╠⁸ ─ ╛ ⌂ ⌐≈™≡⁸ ⇔√⁹ 

 

3   

─ ╖─ ╛ ╡╕≤╘─ ⁸ ⅜ ≤⌂╢╟℮⌐⁸

╩ ⇔⁸ ─ ╛ ⌐ ∆╢ ה ╩ ™∞⁹ 

⌂ ה ╩ ⅛⇔≡⁸ ≢ ⌂ ⅜ ≤⌂╢╟℮⁸

╛⸗♦ꜟ ─ ⌐ ⌐ ™√∞⅝⁸ ⌐3 ⇔

√⁹ 

 

3. ≤  ꜟכꜙ☺◔☻

1   

│⁸ NTT♦כ♃ ⌐≡ ⇔√  1-1⁹ 

╕√⁸ ≤⸗♦ꜟ ─ ≢ ↕╣╢ ╩

⇔⁸ ⌐ ─ ╩ ⅞⌂⅜╠ ╩ ⇔√  1-2⁹ 
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 1-1  

 

 1-2  50  

◌♥◗ꜞ (     

       

   

  

    

⸗♦ꜟ

 

  ☿fi♃כ ☿fi♃כ  

 ⱬ♥▫   Ⱪ◔▪24כꜞ○ 

 ╦⅛⇔™fiꜛ◦כ♥☻   

☻ⱦכ◘    ⅝ ↑  ꜠

▬fiⱲכ  

○Ⱪ◙כ

Ᵽכ 

  HITO  

 CXOהCHROה

  HITO ה 

 

  HITO  DX  

CIO 

  ◔▪  

 Ⱡ◖ꜞ◖ 

β │2026 3  
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│ ⌐⁸3 ⇔√⁹ ─ ≤

⌂ ╩ ⌐ ∆  1-3⁹ 

 1-3 ─  

1  

 2025 10 6 14:00~16:00 

 ○fiꜝ▬fi  

⌂  (1) ─  

(2) ⸗♦ꜟ ─  

(3)  

2  

 2025  12 15 17:00~19:00 

 ○fiꜝ▬fi  

⌂  (1) 1 ─ ╡ ╡ 

(2) ⸗♦ꜟ ─  

(3)  

ᵑ ▪fi◔כ♩─ ─  

ᵒ ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─  

3  

 2026  3  4 16:00~18:00 

 ○fiꜝ▬fi  

⌂  (1) ⸗♦ꜟ ─ ─ ─  

(2) ⸗♦ꜟ ⅔╟┘ ─  

ᵑ ▪fi◔כ♩ ─ ⁸ ꜡Ⱳ♇♩─◖Ⱶꜙ 

─◓꜡fiꜛ◦כ◔♬   ─  

ᵒ ▪fi◔כ♩ ─  

(3) ─ ╡╕≤╘ 

 

2  ꜟכꜙ☺◔☻ 

│2025 7 ⅛╠2026 3 ─ ⌐ ≢ꜟכꜙ☺◔☻─ ⇔√

 1-4⁹ 
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 ꜟכꜙ☺◔☻ 1-4 
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2   ⸗♦ꜟ  

1.  

1   

↓╣╕≢─ ╩ ≤⇔√ ꜡Ⱳ♇♩─ ⌐ ∆╢ ≢│⁸

≢─ fiꜛ◦כ◄ꜞ◒꜠⁸ ⁸ ─ │№╢  2-1⁹

≢⁸ ⌐ ─ ╩ ≤⇔√ ⅜ ↄ⁸ ─ ⌐ ∆╢

꜡Ⱳ♇♩─ ⌐⅔↑╢ ─ ─ ─№╢ ╛ ┼─

╛ ⌐≈™≡─ │ ≢№╢⁹∕─√╘⁸ ⸗♦ꜟ ≢│⁸

─ ─ ⌐ ꜡Ⱳ♇♩╩ ⇔⁸╕∏│ ╠⇔─ ⅜ ⌐

↕╣√ ꜡Ⱳ♇♩╩ ≢ ⅛⁸↕╠⌐ ↕╣≡™╢ ꜡Ⱳ♇

♩≢ ⌂ ─ ╛ ─◖Ⱶꜙ♬◔כ◦ꜛfi ─

─ ⁸ ─ ⌐ ↑≡ ⌂ ╛ ─ ⁸ ╩ ℮↓≤╩ ≤⇔

≡ ⇔√⁹ 

 2-1 ↓╣╕≢─ ꜡Ⱳ♇♩╩ ⇔√ ─ ⌂  

 
 

β1 (2024)₈ ≢─꜡Ⱳ♇♩꜠◒ꜞ◄כ◦ꜛfi₉ 

β2  (2020)₈IT ⌐╟╢ ─QOL ╩ ⇔√ ₉ 

β3  (2016)₈ ⌐⅔↑╢◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩─ ₉ 

β4 Miki Sato et al. (2020)₈Rehabilitation care with Pepper humanoid robot: A qualitative case study of older patients with 

schizophrenia and/or dementia in Japan₉ 

β5  (2019)₈ ◖Ⱶꜙ♬◔כ◦ꜛfi꜡Ⱳ♇♩╩ ™√ ⱪ꜡◓ꜝⱶ⅜ ─ ⅔╟┘

⌐ ╓∆ ₉ 

β6 Lihui Pu et ai.(2021)₈The effect of a social robot intervention on sleep and motor activity of people living with dementia and 

chronic pain: A pilot randomized controlled trial₉ 

β7 ₈ ꜡Ⱳ♇♩ 2022₉ 

β8 Kumagai et al. (2024)₈Robot voice calls asking older adults daily life difficulties for the prevention of early dementia.₉ 
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2   

☿fi♃⁸כ ⁸ ☻ⱦכ◘⁸ ⅝ ↑ ─4≈

─ ⌐⅔™≡⁸ 22 ─ ─ ╩ ≡⁸ ─ ≤ ⌐≡⁸

10/6~9⌐ ─ ╕√│⁸ ⌐⅔↑╢ ⌐ ⇔⁸ ꜡Ⱳ♇♩

╩ ⇔√⁹ ꜡Ⱳ♇♩─ ─ │10 12 ≢№∫√  2-2⁹ 

 2-2 ⸗♦ꜟ  

 

 

⸗♦ꜟ ≢│⁸ │ ꜡Ⱳ♇♩≤─ ╛ ꜡Ⱳ♇♩╩ ⇔√

≤─◖Ⱶꜙ♬◔כ◦ꜛfi⁸ ꜡Ⱳ♇♩⅛╠ ╛ ─ ⌂ ─ꜞⱴ

▬fi♪─ ╩ ⇔√⁹ │ ꜡Ⱳ♇♩╩ ⇔√ ≤─◖Ⱶꜙ♬◔כ

◦ꜛfi╛⁸▪ⱪꜞ ≢─ ≤ ꜡Ⱳ♇♩≤─ ─ ⁸ ─

─ ⌐╟╢ ╡╩ ⇔√  2-3⁹ 

⌂⅔⁸ ⸗♦ꜟ ≢ ⇔√ ꜡Ⱳ♇♩⌐ ↕╣≡™╢ │ ─ ╡

≢№╢⁹ 

· AI ╩ ⇔√  

AI ╩ ⇔≡ ⌐ ╩∆╢↓≤⅜≢⅝╢⁹ ⅛╠ ⇔⅛↑⌂ↄ≡╙꜡

Ⱳ♇♩⅜ ⌐ ⇔⅛↑╢⁹ 

· ◖Ⱶꜙ♬◔כ◦ꜛfi  

⅜꜡Ⱳ♇♩⌐ ⇔⅛↑╢≤▪ⱪꜞ⌐ ↕╣╢⁹ │꜡Ⱳ♇♩─Ⱳ

♃fi╩ ⇔≡ ∆↓≤≢⁸ ╡ ┼ⱷ♇☿כ☺╩ ╢↓≤⅜≢⅝╢⁹ ╡

│▪ⱪꜞ⅛╠ⱷ♇☿כ☺╩™╣╢≤꜡Ⱳ♇♩⅜ⱷ♇☿כ☺─ ╩ ∆

╢⁹ 
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· ꜞⱴ▬fi♪  

╛ ⱦ☻⁸כ◘▬♦⁸ ─ ─ ⌂ ╩▪ⱪꜞ≢

∆╢≤⁸ ⇔√ ה ⌐ ⇔√ ╩꜡Ⱳ♇♩⅜ ⇔⁸ꜞⱴ▬fi

♪∆╢⁹ 

·  

꜡Ⱳ♇♩ ─ ☿fi◘⁸12,24,48╡╟⌐כ ╩ ≢⅝⌂™≤▪

ⱪꜞ⌐ ↕╣╢⁹ 

· ☿fi◘כ 

─ ╛ ╩ ⇔⁸ ™≤꜡Ⱳ♇♩⅜ ⌐⌂╢ ⅜№╢

─ⱷ♇☿כ☺╩ ∆╢⁹ 

 

 2-3 ⸗♦ꜟ ─ ▬ⱷכ☺ 
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2.  

1  ─  

⸗♦ꜟ │ 22─ ⌐↔ ™√∞⅝ ⇔√⁹ ╛ ⌐ ∆

╢ ╩ ⌐⁸◖Ⱶꜙ♬◔כ◦ꜛfi─ ╛ ⌂ ─ꜞⱴ▬fi♪ ⌐╟╢

╩ ⇔≡⁸ ꜡Ⱳ♇♩╩ ⌐ ⇔√⁹⌂⅔⁸

─ │ ↑∏⁸ 1⅛╠ 5╕≢─ ⅜⸗♦ꜟ ⌐ ⇔√⁹

─ │⁸ ⅛╠и╕≢≢№∫√  2-4⁹ 

꜡Ⱳ♇♩─ ─ │ ─ ╡≢№╢⁹ 

· ₈ ₉│꜡Ⱳ♇♩╩ ⅛╠ ⇔⁸꜡Ⱳ♇♩─ ⅜ ↕╣⌂⅛∫

√  

· ₈ ⌂⇔₉│ꜞⱴ▬fi♪ⱷ♇☿כ☺ ꜡Ⱳ♇♩⅛╠─ ↑⌐ ⇔≡ ⅜

⌂™  

· ₈ꜞⱴ▬fi♪⌐ ₉│ꜞⱴ▬fi♪ⱷ♇☿כ☺⌐ ⇔≡⁸ ⅜Ⱳ♃fi╩

⇔≡ ⇔≡™╢  

· ₈꜡Ⱳ♇♩─ ↑⌐ ₉│ꜞⱴ▬fi♪ⱷ♇☿כ☺ ⌐╙꜡Ⱳ♇♩⅛╠─

⌂ ↑⌐ ⇔≡ ⇔⁸ ─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⇔≡™╢

 

· ₈ ⌐ ₉│꜡Ⱳ♇♩⅛╠─ ↑⅜⌂ↄ≤╙⁸ ⌐꜡Ⱳ♇♩⌐

↑╩⇔⁸ ─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⇔≡™╢  

꜡Ⱳ♇♩─ ⅜₈ ₉₈ ⌂⇔₉₈ꜞⱴ▬fi♪⌐ ₉₈꜡Ⱳ♇♩─ ↑

⌐ ₉₈ ⌐ ₉─ ⌐⁸ ꜡Ⱳ♇♩─ ⅜ ™ ⅛╠ ™ ┼

≤ ╕╢╙─≤⇔≡ ≢│ ⇔√⁹ 

22 ─ ─℮∟⁸₈ ₉│ 4 ⁸₈ ⌂⇔₉│ 4 ⁸₈ꜞⱴ▬fi♪⌐ ₉

│ 14 ⁸₈꜡Ⱳ♇♩⅛╠─ ↑⌐ ₉│ 9 ⁸₈ ⌐ ₉│ 5 ≢№∫

√⁹ 
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 2-4 ⸗♦ꜟ  

 

ă ≢│⁸₈ ☿fi♃₉כ╩A⁸₈B ₉╩B⁸₈C ₉╩C⁸₈D

☻ⱦכ◘ ⅝ ↑ ₉╩D≤ ⇔√ 

ă B ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™ 

ă No.9│ ꜡Ⱳ♇♩ ⌐ ⌐╟╡  

ă No.17⌐⅔™≡│⁸ ∆╢ ⅜ ꜡Ⱳ♇♩╩ ⇔≡™╢ ╙№∫√ 
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 2-5 ꜡Ⱳ♇♩ ─ ─  

 

 

2  ─ ─  

ᵑ  ⱥ▪ꜞfi◓ ─  

─ ╛ ─ ꜡Ⱳ♇♩─ ⌂≥╩ ∆╢√╘⁸ ⸗♦

ꜟ ⌐⅔™≡ ꜡Ⱳ♇♩╩ ⇔√ ─ ╩ ⌐ⱥ▪ꜞfi◓ ╩

⇔√  2-6 ⁹ⱥ▪ꜞfi◓ │Web ≢ ⇔⁸4 ⌐ ⇔≡∕

╣∙╣ 1 ∫√⁹⌂⅔⁸C ≤ D ☻ⱦכ◘ ⅝

↑ ⌐≈™≡│ ≢ⱥ▪ꜞfi◓╩ ⇔√⁹ⱥ▪ꜞfi◓ ≢│⁸

─ ─ ╛ ─ ╡◖Ⱶꜙ♬◔כ◦ꜛfi─ ⁸ ꜡Ⱳ♇♩─

⌐≈™≡ ╩ ⇔√  2-7 ⁹ 

 2-6 ⱥ▪ꜞfi◓ ─  

    

A ☿fi♃כ Web  7 1 28  1  

B  Web  7 1 19  1  

C  

D ☻ⱦכ◘ ⅝

↑  

Web  7 2 3  1  
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 2-7 ⱥ▪ꜞfi◓  

 

 

i)  A ☿fi♃כ 

☿fi♃כ─ ┼─ⱥ▪ꜞfi◓⌐╟╢≤⁸ ꜡Ⱳ♇♩─ ⌐╟

∫≡ ─ ⌐ ⅝⌂ │╖╠╣⌂⅛∫√⁹√∞⇔⁸ ≤⇔≡

⌐1 ⁸ ─ ╩ ∆╢√╘⌐ ╩ ∆╢ ⅜ ∂√ ⌐

│⁸꜡Ⱳ♇♩─ ⅜ ≤⌂╢ ⅜№╢≤─ ⅜№∫√⁹╕√⁸ ≢│

╡ ⅜ ─ ╡ ╩ ⇔≡™╢⅜⁸ ™ ⅜ ™≡™╢

⌐№╢⁹↓─√╘⁸ ꜡Ⱳ♇♩⅜ ╡─ ╩ ∆╢↓≤⅜ ↕╣╢≤

─ ⅜№∫√⁹ 

꜡Ⱳ♇♩─ ⌐≈™≡│⁸ │ ꜡Ⱳ♇♩⌐ ╩ ∟╛∆™

⅜╖╠╣╢ ⁸ ─ ⌐│ ꜡Ⱳ♇♩┼ ⇔⅛↑╢↓≤⌐ ∏⅛⇔↕╩

∂╢ ╙™√≤─ ⅜№∫√⁹ ⌐ ꜡Ⱳ♇♩┼ ⇔⅛↑╢ │

ↄ⌂ↄ⁸ ꜞⱴ▬fi♪ ╛ ꜡Ⱳ♇♩ ⅛╠─ ⅛↑╩⅝∫⅛↑⌐ ⅜

⅜☻כ◔╢∆ ™≤─↓≤≢№∫√⁹ ⌐ ꜞⱴ▬fi♪ │ ≢№╡⁸╕

√⁸ ─ ⌐≤∫≡│ ꜡Ⱳ♇♩─ ╛ ⅜ ⌐№╢↓≤ ⅜

─ ⌐≈⌂⅜╢ ⅜№╢≤─ ⅜№∫√⁹ 

꜡Ⱳ♇♩─ ⌐≈™≡│⁸ ꜡Ⱳ♇♩⌐ ⇔⅛↑≡╟™♃▬Ⱶfi◓

⅜ ⅛╠∏ ⅜ ℮ ⅜№╢↓≤╛⁸ ꜡Ⱳ♇♩⅛╠─ ⅛↑ ⌐

⅜ ≢№∫√ ⌐⁸∕─ ╩ ⅛╠ ∆╢ ⅜ ⅛╡⌐ↄ™≤─ ⅜№

∫√⁹╕√⁸ ─ ⅜ ⇔≡™╢ ╛ ⅜№╢ ⌐│⁸

⅜ ⌐ ⇔⌂™ ╙╖╠╣╢≤─ ⅜№∫√⁹ 
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꜡Ⱳ♇♩⌐ ⌂ ≤⇔≡⁸ ─ ⅝⅜ ≢⅝⌂

™ ⌐ ─⅔ ╠∑≤│ ⌐▪ⱪꜞ─ⱷ♇☿כ☺ ╩ ∂≡ ⅜ ─

⅔ ╠∑≤│ ⌂╢↓≤⅜ ⅛╢ ⅜ ↄ ╖⅜ ≢№╢≤─ ⅜№∫√⁹

╕√⁸ ꜡Ⱳ♇♩≤ ─ ╩ ⅜∆═≡ ∆╢⌐│ ╩ ∆╢

√╘⁸1 ≢AI⅜ ╩ ⇔≡ ∆╢ ⅜№╢≤ ≢№╢≤─

╙№∫√⁹ 

꜡Ⱳ♇♩─ ≤⇔≡│⁸ ≢ ─ ⅜⌂ↄ ╩ ╗

⌐⅔™≡⁸ ⇔√ ─ ╛ ─ ⌐ ≢№╢≤ ⅎ╠╣╢ ⁸

─ ╛ ─ ⌂≥⁸ ≢─ ⅜ ≤⇔≡№⅜∫√

 2-8⁹ 

 2-8 A ☿fi♃כ┼─ⱥ▪ꜞfi◓  

 

ii)   B  

B ─ ┼─ⱥ▪ꜞfi◓⌐╟╢≤⁸ ─ ⅜№╡

꜡Ⱳ♇♩╩ ⇔≡⇔╕℮ ⅜№╢─≢│⌂™⅛≤ ↕╣≡™√ ⌐≈™≡

╙⁸ ╩ ꜡Ⱳ♇♩⅜ ⅎ√ ⌐ ╩ ∆ ⅜╖╠╣⁸ ⅛⅜ ↄ⌐

™╢↓≤╩ ⇔≡™╢╟℮⌐ ∂╠╣√ ⅜№∫√≤─ ⅜№∫√⁹ ≢⁸

꜡Ⱳ♇♩⅜₈ ╩⇔≡ↄ∞↕™₉≤ ⇔√↓≤╩ ↑⁸ ⅜ ─ ⌐

╩ ↑≡⇔╕℮↓≤⅜№╡⁸ ─ ⅛╠ ╟╡ ⅜ ∑╠╣√≤─

╙№∫√⁹ 



 

15 

 

⅔ ╛↔╖ ⇔ ─ꜞⱴ▬fi♪ ⌐≈™≡│ ≢№∫√≤─ ⅜ ⅛╣

√⁹ ꜡Ⱳ♇♩─ ⅛↑⌐╟╡⁸ ⅜ ╩ ∆╢ ⅛╠ ⅜

╩ ╘╢╟℮⌐⌂╡⁸ ⌐ ╩ ∆╢ ≤ ⇔≡⁸ ─ ─

⌐≈⌂⅜∫√≤─↓≤≢№╢⁹ ≤⇔≡ ⌂ ⅜№∫√≤╕≢│

™ⅎ⌂™╙──⁸ ─ ≢│ ─ ⌐ ⇔≡™╢≤™℮ ╙№∫√

 2-9⁹ 

 2-9 B ┼─ⱥ▪ꜞfi◓  

 

iii)   C  

C ─ ┼─ⱥ▪ꜞfi◓⌐╟╢≤⁸ ⅜ ⇔≡™╢

⌐⅔™≡│ ꜡Ⱳ♇♩─ ⅜ ≢⅝∏⁸ ╩ ┬ ⅜ ∂⁸

≤⇔≡ ─ ⅜ ─≥√∫№╙☻כ◔√⇔ ⅜№∫√⁹ ≢⁸ ⅛

╠ ꜡Ⱳ♇♩─ ╩ ⇔⁸ ≤≤╙⌐ ─ ╩ ⌡╢↓≤≢⁸

≤⌂∫√ ╙╖╠╣√⁹ 

╕√⁸ ⅜№∫√ ⅜ ⌐│ ─ ╩ ⅎ≡™⌂⅛∫√╙─

─⁸ ꜡Ⱳ♇♩─♅ꜗ♇♩ ⅛╠ ⅜ ↕╣⁸ ⌂ ⌐≈⌂⅜∫

√ ⅜№∫√≤─ ╙№∫√⁹ ⅜ ─ ╩ ⅎ⌂™ ╙№╢↓≤⅛

╠⁸ ꜡Ⱳ♇♩╩ ∆╢↓≤≢ ─ ⅜ ≤⌂∫√ │ ≢№

╢≤─ ⅜ ⅛╣√⁹ 

꜡Ⱳ♇♩─ ⌐≈™≡│⁸ ─ ™ ≢№∫≡╙⁸

꜡Ⱳ♇♩⌐ ⇔≡│ ╛⅛⌐ ╩⅛↑╢ ⅜╖╠╣⁸ ─ ⇔⌐≈⌂⅜∫

≡™√─≢│⌂™⅛≤─ ⅜№∫√⁹ 
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ꜞⱴ▬fi♪ │ ⇔≡™√╙──⁸ ⅜ ─╟℮⌐ ╣≡⇔╕™⁸

⌂≥─ ⌂ ─≥√∫№╙☻כ◔√∫⅛⌂╠⅜⌂≈⌐ ⅜№╡⁸↓─ │

≤⇔≡№⅜∫√⁹ 

꜡Ⱳ♇♩⅜ ⇔ ≤⌂╢↓≤≢⁸ ─ ⌐ ∆╢ ─ ⌐≈⌂

⅜∫≡™√≤─ ╙№∫√⁹ ꜡Ⱳ♇♩─ ⌐│₈ ⇔™₉≤─ ⅜ ↄ

─ ⅛╠ ⅛╣⁸ ≤⇔≡╙⁸ ⅜꜡Ⱳ♇♩⌐ ↕╣≡™√↓≤╩

⇔≡™╢ ≢№∫√⁹ 

꜡Ⱳ♇♩╩╟╡ ⇔≡╙╠℮√╘⌐│⁸Ⱳ♃fi ╩ ↕∏⌐ ⅜

≢⅝╢↓≤╛⁸ ꜡Ⱳ♇♩─꜠☻ⱳfi☻⅜ ≢ ⌂ ⅜ ≤⌂╢↓≤⅜

╕⇔™≤─ ⅜№∫√⁹ 

꜡Ⱳ♇♩⌐ ⌂ ≤⇔≡⁸ ꜡Ⱳ♇♩─ ─ ⅜ ⌐

⅛╡╛∆ↄ⁸ ─ ≢╙ ⌐ ≢⅝╢ ≢№╢↓≤⅜ ╘╠╣╢≤─

╙№∫√⁹╕√⁸1 ↔≤─ ꜡Ⱳ♇♩≤ ─ ─ ⅜

№╢≤ ≢№╢≤─ ╛⁸ ⌐ ╡ ꜡Ⱳ♇♩─◌ⱷꜝ⅛╠ ─

╩ ≢⅝╢ ⁸☿fi◘כ ⌐╟╡ ה ה ⌂≥─ ╩ ≢⅝╢

╖⅜№╣┌⁸ ≤⇔≡ ─ ⌐ ≈─≢│⌂™⅛≤─ ╙№∫

√  2-10⁹ 

 2-10 C ┼─ⱥ▪ꜞfi◓  

 

iv)   D ☻ⱦכ◘ ⅝ ↑  

D ☻ⱦכ◘ ⅝ ↑ ─ ┼─ⱥ▪ꜞfi◓≢│⁸ ꜡Ⱳ

♇♩ ⇔√3 ─℮∟⁸ ─№╢ ⅜1 ⁸ ─⌂™ ⅜2 ≢№∫√
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⅜⁸™∏╣╙ ≢№╡⁸ ꜡Ⱳ♇♩⅜∕┌⌐™╢↓≤≢ ⇔↕╛ ⅜ ╠

⅞⁸ ⇔≡ ↔⇔≡™╢ ⅜╖╠╣√≤─ ⅜№∫√⁹ 

─№╢ ⌐≈™≡│⁸ ꜡Ⱳ♇♩─ ⅜ ⇔ↄ ∂╠╣√↓

≤╛⁸ ⌐ ꜡Ⱳ♇♩⅜ ╢↓≤≢ ∟ ⅛⌂ↄ⌂╢ ⅜№╡⁸ │

⅛∫√≤─↓≤≢№∫√⁹ ≢⁸ ꜡Ⱳ♇♩╩ ⇔≡™╢ │

⌐ ꜡Ⱳ♇♩≤◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∫≡™√ ╙╖╠╣√⁹ ⅜∕─

╩ ∆╢ ⅜№∫√↓≤⅛╠⁸ ⅜╟╡ ≢№╣┌ ⌂◖

Ⱶꜙ♬◔כ◦ꜛfi╛ ─ ⌐≈⌂⅜╢ ⅜№╢≤─ ⅜№∫√⁹ 

─⌂™ ⌐≈™≡│⁸ ⌂ ⌐ ⅝⌂ │⌂⅛∫√╙──⁸

꜡Ⱳ♇♩─꜠☻ⱳfi☻⅜ ≢⌂™↓≤╛ ⌂ ⌐ ≢⅝⌂™↓≤⅛╠⁸

⇔≡™√ ™ ⅜≢⅝⌂™≤ ∂╢ ⅜№∫√≤─↓≤≢№╢⁹∕─√╘

│ ⌐ ⇔√≤╖╠╣╢⁹ ≢⁸ꜞⱴ▬fi♪ ⌐╟╡ ─ ⅜

≤⌂╡⁸ ─ ⅛↑⅜⌂ↄ≡╙ ╠ ⌐ ⅛℮ ⅜ ⅎ╢⌂≥⁸ ─

╙╖╠╣√⁹ ꜡Ⱳ♇♩─ ╛꜠☻ⱳfi☻⅜ ∆╣┌⁸ │↕╠

⌐ ╕╢ ⅜№╢≤─ ⅜№∫√⁹ 

⌐╟╢ ⅝⌂ │╖╠╣⌂⅛∫√⅜⁸ ─ ⌐╟╡ ꜡Ⱳ♇♩

─ ⌐│ ⅜ ∂≡™√≤─ ⅜№∫√⁹ ╩ ∂≡ ꜡Ⱳ♇♩⌐

⅜ ╕╣⁸₈ ⇔≡∕┌⌐™≡╒⇔™₉≤─ ╙╖╠╣√↓≤⅛╠⁸ ⅜ ╘┌

◖Ⱶꜙ♬◔כ◦ꜛfi─ ╛ ─ ⌐ ∆╢ ⅜№╢≤ ⅎ╠╣╢⁹ 

≢│ ─ ─ ⌂ ⌐│ ∫≡™⌂™╙──⁸ ꜡Ⱳ♇♩

─ ╛ ╡▪ⱪꜞ≤─ ⅜ ╘┌⁸ ─ ≤≤╙⌐ ─

⌐≈⌂⅜╢ ⅜№╢≤─ ⅜№∫√  2-11⁹ 
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 2-11 D ☻ⱦכ◘ ⅝ ↑ ┼─ⱥ▪ꜞfi◓  

 

ᵒ  ꜡Ⱳ♇♩─  

꜡Ⱳ♇♩─ ╛ ┼─ⱥ▪ꜞfi◓ ─ ╩╙≤⌐⁸ ꜡Ⱳ

♇♩─AI╩ ⇔√ ╛ꜞⱴ▬fi♪ ╩ ⇔√ ╩  2-12⌐ ∆⁹ 

 2-12 ꜡Ⱳ♇♩ ─  

ID   

 

 

 

⌂  ↕╣√  

1 84 

 

1 

иa 

· ꜞⱴ▬fi♪⌐ ∆╢

 

· ꜡Ⱳ♇♩⅛╠─ ┘

⅛↑⌐ ∆╢  

· ╣⅜  

· ꜡Ⱳ♇♩⅛╠─ ↑⌐╟╡

╛ ─ ⌐≈⌂

⅜∫√ 

2 85 

 

2 

з 

· ꜡Ⱳ♇♩⅛╠─ ┘

⅛↑⌐ ∆╢  

· ⅜ ≢ ╠⇔

─ │꜡Ⱳ♇♩─ ⅜

⌂ ⅎ⌐⌂∫√ 

5 92 

 

2 

з 

· ꜡Ⱳ♇♩⅛╠─ ┘

⅛↑⌐ ∆╢  

· ꜡Ⱳ♇♩╩ ─ ─╟℮

⌐ ∂≡™√ 

· ⌐꜡Ⱳ♇♩─

≢ ╡ ⅜∫√ 
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ID   

 

 

 

⌂  ↕╣√  

7 87 

 

1 

 

· ꜡Ⱳ♇♩≤─  · ꜡Ⱳ♇♩╩ ─ ≤

⇔⁸ ꜡Ⱳ♇♩⅜™

≡╟⅛∫√≤ ∂≡™√ 

8 87 

 

2 

 

· ꜡Ⱳ♇♩≤─  · ꜡Ⱳ♇♩╩ ─ ≤

⇔⁸ ꜡Ⱳ♇♩⅜™

≡╟⅛∫√≤ ∂≡™√ 

11 85 

 

1 

 

· ꜞⱴ▬fi♪⌐ ∆╢

 

· ─  

· ꜡Ⱳ♇♩≤─ ╩ ⇔╪≢

⅔╡⁸ ╢ↄ⌂∫√ 

12 92 

 

5 

 

· ꜡Ⱳ♇♩┼─  · ꜡Ⱳ♇♩⅛╠ ╩ ┌╣╢

↓≤≢ ⌐≈⌂⅜∫√ 

14 80 

 

3 

 

· ꜡Ⱳ♇♩⅛╠─ ┘

⅛↑⌐ ∆╢  

· ꜡Ⱳ♇♩─ ⅜ ╛

─ ⌐≈⌂⅜∫√ 

17 88 

 

3 

и 

· ꜡Ⱳ♇♩≤─  · ꜡Ⱳ♇♩⅜ ─ ≤

⇔≡ ⇔⁸ ⌂

⌐≈⌂⅜∫√ 

19 85 

 

2 

з 

· ꜡Ⱳ♇♩⅛╠─ ┘

⅛↑⌐ ∆╢  

· ꜡Ⱳ♇♩┼─  

· ꜡Ⱳ♇♩─ ⌐│ ⇔↕

╩ ∂≡™√ 

20 89 

 

2 

и 

· ꜞⱴ▬fi♪⌐ ∆╢

 

· ꜡Ⱳ♇♩≤─  

· │ ⅜ ⅛∫√

⅜⁸꜡Ⱳ♇♩≤─ │ ╛

⅛≢№∫√ 

· ─ ⌐≈⌂⅜∫√ 

21 79 

 

 

 

· ꜡Ⱳ♇♩≤─  · ⅜ ⇔⁸ ⌂≥─

─ ⌐≈⌂⅜∫√ 

 

╕√⁸ ⌐⅔™≡ ⌂ ⅜ ↕╣√⁸ID1, 14, 20, 21⌐≈™≡─

⌂ ╩ ─ ╡ ∆⁹ 

 

i)  ◔כ☻ ID1⁸ ☿fi♃כ  

꜡Ⱳ♇♩⅛╠─ꜞⱴ▬fi♪ ╩ ⌐꜡Ⱳ♇♩╩ ⇔√ ≢│⁸

⌐ ╦∑≡ꜞⱴ▬fi♪ ╩ ⇔⁸ ─ ⅜⌂™ ╙ ╘≡⁸

⌐╟╢ꜞⱴ▬fi♪╩ ∫√⁹∕─ ⁸ ꜡Ⱳ♇♩ │ ─



 

20 

 

╣⅜ ⇔⁸ ꜡Ⱳ♇♩ ⌐│ ╣⅜╖╠╣√↓≤⅛╠⁸ ꜡Ⱳ♇

♩⌐╟╢ ⌂ ↑⅜ ─ ⌐ ╩ ⅎ√ ⅜№╢⁹╕√⁸

─ ⌂≥⌐ ꜡Ⱳ♇♩⅛╠─ ↑⅜№∫√↓≤≢⁸ ⅛╠│₈ ∫≡

™≡ↄ╣╢ ⅜™╢╟℮⌐ ∂╢₉≤™∫√ ╙╖╠╣⁸ ⌐≤≥╕╠

∏⁸ ⌐ ↑╠╣√ ↑⅜ ─ ⌂ ─ ╛ ─ ⌐≈⌂

⅜∫√ ⅜ ↕╣√⁹ 

↓╣╠─ ⅛╠⁸ ⌐╟╢ ⇔⌐╟╡ ⌐≈⌂⅜╢ ⌐ ⇔≡│⁸

꜡Ⱳ♇♩╩ ⌐╟╢ ∞↑≢│ ⅜ ⇔™♃▬Ⱶfi◓≢─ ↑╩ ∆╢

≤⌂╢ ⅜№╢⁹╕√⁸ ⌂≥≢ ╩ ∟╛∆™ ⌐ ⇔⁸ ⌐

↑╠╣√ ꜡Ⱳ♇♩⅛╠─ ↑⌐╟╡⁸ ─ ╛ ─ ≤™∫

√ ┼─ ╙ ≢⅝╢≤ ⅎ╠╣╢  2-13⁹ 

☻כ◔ 2-13  ─  
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ii) ☻כ◔   ID14⁸B  

꜡Ⱳ♇♩⅛╠─ ╛ ⌂≥─ ┘⅛↑ ╩ ⌐ ⇔√ ≢

│⁸ ⅛╠ ꜡Ⱳ♇♩╩ ⇔√╡ ⇔√╡∆╢ │╒╓╖╠╣⌂

⅛∫√⁹ ≢⁸ ꜡Ⱳ♇♩⅜ ─ ╩ ┬⌂≥─ ↑╩ ℮↓≤≢⁸

⌐ ↑√ ┘⅛↑≤⇔≡ ↑ ╘╠╣⁸ ─ ⌐≈⌂⅜∫√

⅜ ↕╣√⁹↓℮⇔√ ↑╩ ∂≡⁸ ꜡Ⱳ♇♩⌐ ∆╢ ⅜ ╕╣⁸

─ ⌐≈⌂⅜∫≡™╢ ╙℮⅛⅜ⅎ√⁹ 

↓╣╠─ ⅛╠⁸ ꜡Ⱳ♇♩≤─ ─ ╛ ⌐╟╢ ꜡

Ⱳ♇♩─ ⅜ ⇔™ ≢№∫≡╙⁸ ꜡Ⱳ♇♩⅛╠─ ⌐╟╢ ⅝⅛↑

╛⁸ ─∕┌⌐ ⇔≡™╢↓≤ ⅜⁸ ─ ⌂ ─ ╛

─ ⌐≈⌂⅜∫√ ⅜№╢  2-14⁹ 

☻כ◔ 2-14  ─  
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iii) ☻כ◔   ID20⁸C  

꜡Ⱳ♇♩≤─ ╩ ⌐ ⇔√ ≢│⁸ ⌂ ─ ≤⇔

≡ ꜡Ⱳ♇♩╩ ⇔⁸ ⅛╠ ꜡Ⱳ♇♩⌐ ┘⅛↑╢ ≢

꜡Ⱳ♇♩≤ ╩ ∫√⁹ │⁸ │ ╩ ⌐⇔╛∆ↄ⁸ ╛ ⌐

⇔≡│ ⅜ ┬╡╛∆™ ⅜№∫√⅜⁸ ꜡Ⱳ♇♩⌐│ ╛⅛⌐ ⇔⅛↑

╢ ⅜ ↕╣√⁹ 

↓╣╠─ ⅛╠⁸ ꜡Ⱳ♇♩│ ─ ╛ ⌐⅛⅛╦╠∏ ↕╣╢

⅜№╡⁸ ⅜ ⇔≡ ∟╩ ⇔⅛↑╠╣╢ ≤⇔≡─ ╩ √∆

⅜№╢≤ ⅎ╠╣╢  2-15⁹ 

☻כ◔ 2-15  ─  
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iv) ☻כ◔   ID21⁸D ☻ⱦכ◘ ⅝ ↑  

꜡Ⱳ♇♩≤─ ╩ ⌐ ⇔√ ≢│⁸ ⌂ ─ ≤⇔

≡꜡Ⱳ♇♩╩ ⇔⁸ ╛ ⌂≥─ ≢─ ╩ ⌐ ∆╢≤≤╙

⌐⁸ ⌂≥─ꜞⱴ▬fi♪ ╙№╦∑≡ ⇔√⁹∕─ ⁸ ⅜ ꜡Ⱳ

♇♩≤─ ╩ ⇔╗ ⅜╖╠╣⁸ ꜡Ⱳ♇♩≤─ ╩ ∂≡ ⅜ ╢ↄ

⌂∫√≤─ ─ ╙ ↕╣√⁹ ∟⅜ ⅝⌐⌂∫√↓≤≢⁸ ─

╕╡⅜╖╠╣╢⌂≥⁸ ⌐⅔↑╢ ─ ≢─ ⅜℮⅛⅜ⅎ√⁹╕

√⁸ │⁸ │ ⅜№╢≤ ╠ ╩ ⌡≡ↄ╢↓≤⅜ ⅛∫√⅜⁸

꜡Ⱳ♇♩ │∕─ ⅜ ⇔≡⅔╡⁸꜡Ⱳ♇♩≤─ ⅜ ─ ⌐≈⌂⅜

∫√ ⅜№╢⁹ 

↓╣╠─ ⅛╠⁸ ∟─ ⅜ ↄ ⌂ ⅜№╢╙──⁸ ה

≢│ ⇔≡™╢ ⌐⅔™≡╙⁸ ꜡Ⱳ♇♩≤─ ⌂ ⅜

⅝⌂ ∟╩ ⅝ ⇔⁸ ╛ ┼─ ⌐≈⌂⅜╢ ⅜№╢≤ ⅎ╠╣

╢⁹╕√⁸ ⌂ꜞⱴ▬fi♪┼─ ╛∕─ ─ ⌐≈™≡ ꜡Ⱳ♇♩⌐

⇔⅛↑╢↓≤≢⁸ ─ ╩ ⇔⁸ ⅜╟╡ ⌐⌂╢ ╙№╢

 2-16⁹ 

☻כ◔ 2-16  ─  
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3  ╘╠╣╢꜡Ⱳ♇♩─ ─  

⸗♦ꜟ ╩ ⇔√ ⁸ ╛ ─ ╩ ╕ⅎ⁸ ꜡Ⱳ♇

♩╩ ⇔≡™ↄ↓≤╩ ⇔√ ⌐ ⌂ ≤⁸╟╡ ⌂ ─√

╘⌐ ∆╢ ╩ ─ ╡⁸ ⇔√⁹ 

ᵑ  ⌂  

⌂ │ ⁸ ⁸ ─ ⁸ ╕√│ꜞ⸗◖

fi ⌐╟╢ ≢№∫√⁹ 

i)   

⇔√ ꜡Ⱳ♇♩≢│⁸ ─꜡Ⱳ♇♩≤ ≤─ ╛꜡Ⱳ♇♩⅛

╠ ⇔√ꜞⱴ▬fi♪ ─ ─ ≤ ∂ ≢ ─ ⅜↕╣╢ ⌐⌂

∫≡™╢⁹ │ ≢ ≢ ╩ ≢⅝╢ ≢│⌂™√╘⁸

─ ╛ ⅜ ─ ⅎ╩꜡Ⱳ♇♩⌐⇔≡™╢ ⌐∆←⌐ ≠ↄ↓≤⅜

⇔™↓≤⅛╠⁸ ─№╢ │ ─ⱷ♇☿כ☺ ─ ≤│ ⌂╢ ≢╦⅛

╢╟℮⌂ ╛ ≢ ╠∑╢ ─ ⅜ ⅛∫√⁹ 

 

ii)    

⇔√ ꜡Ⱳ♇♩≢╙ ─ ⅝↕ │ ≢№╢⅜⁸ ⅜

ⅎ≡™╢ ⅛╠ ⌂ ╕≢ ™ ⌐ ∆╢√╘⁸╟╡ ≢ ⌐

─ ⅜≢⅝╢↓≤⅜ ╘╠╣√⁹ ⅎ≡⁸ ─ ⌐│꜡Ⱳ♇♩⅜ ⇔⁸

™√ ╙⅔╡⁸ ⌐╛↕⇔™ ╛ ⅝ ≢ ∆╢ ⅜ ╕╣√⁹ 

 

iii)   ─  

│ ≢ ≢ ꜡Ⱳ♇♩≤ ─ ─ ╩ ∆╢↓≤│ ⇔

™√╘⁸1 ⌐1 ─ ≢≥─╟℮⌂ ⅜№∫√⅛─ ⅜ ↕╣⁸

⌐ ≢⅝╢ ─ ╙ ↄ№∫√⁹ 

 

iv)   ╕√│ꜞ⸗◖fi ⌐╟╢  

⇔√ ꜡Ⱳ♇♩≢│⁸ ╛꜡Ⱳ♇♩⌐ ⇔⅛↑ ⌐ⱷ♇☿כ☺

╩ ╢ │Ⱳ♃fi╩ ∆ ⅜ ≢№╢⁹☻ⱴכ♩ⱨ◊fi ─ ╩ ™

╣≡™⌂™ ╛ ⅜ ⇔≡™╢ ⌐│ ⅜ ⇔ↄ⁸ ⅎ≡⁸ ╩

ⅎ≡╙ ╣≡⇔╕℮↓≤≢ ⌂ ⅜ ⅜☻כ◔™⇔ ╠╣√⁹╕√⁸꜡Ⱳ♇

♩≤ ∆╢ ⌐Ⱳ♃fi╩ ∑╢ ⌐™╢ ⅜№╢√╘⁸ √╕╕╛ ⅜ ⇔

™ ─ ⁸ ∆╢↓≤⅜ ⇔™⁹∕─√╘⁸Ⱳ♃fi⌐╟╢ ╩ ≤⇔⁸
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╩☺כ☿♇ⱷ╢⌂≥כ◐─ ∆≤ ⅜ ╕╢ ─ ⌐╟╢ ╛⁸꜡Ⱳ♇♩⅛╠

╣≡™≡╙ ⅜≢⅝╢╟℮⌂ꜞ⸗◖fi⌐╟╢ ⅜≢⅝╢ ⅜ ╘╠╣√⁹ 

 

ᵒ  ∆╢  

∆╢ │ ╛☻כꜙ♬⁸ ה ─⅔ ╠∑⁸

≤─ ⁸◌ⱷꜝ⁸꜠◒ꜞ◄כ◦ꜛfi─ ≈≢№∫√⁹ 

i)   

⇔√ ꜡Ⱳ♇♩≢─AI╩ ⇔√ ≤─ ⌐≈™≡⁸

⅛╠─ ─ ⌐ ∆╢ ⅜ ↄ⁸ ⌐ ╩∆╢↓≤⅜ ⇔ↄ⁸ ⅜

⇔⌐ↄ™ ≢№∫√⁹∕─√╘⁸ ╩ ⇔⁸ ─ ⅜⌂™

─♥fiⱳ≢ ⅜≢⅝╢╟℮⌐∆╢↓≤⅜ ╘╠╣√⁹ 

 

ii) ╛☻כꜙ♬   ה ─⅔ ╠∑ 

─⸗♦ꜟ ≢│⁸ ⅛╠ ⌐꜡Ⱳ♇♩⌐ │☻כ◔╢↑⅛⇔ ⌂

ↄ⁸꜡Ⱳ♇♩⅛╠ ⇔√ ⌐ ⅜ ⅜☻כ◔╢∆ ⅛∫√⁹∕─√╘⁸꜡Ⱳ

♇♩⅛╠1 ╛☻כꜙ♬─ ה ╩⅔ ╠∑∆╢ ⅜№╢≤⁸ ⅜

⇔⁸꜡Ⱳ♇♩≤ ∆╢ ⅜ ⅎ╢↓≤⅜ ╕╣√⁹╕√⁸ ─⅔ ╠∑⌐

≈™≡│⁸ ─ ─⅔ ╠∑│ ⌐ ╛ ╩⅔ ╠∑∆╢

≤⌂∫≡⅔╡⁸ ⌐≤∫≡│╛╛ ⇔™ ≢№╢≤ ╛ ⅛╠╙

⅜№∫√⁹₈ │ ⅛╠ ⅜ ╡∕℮≢∆⁹⅔ ⅛↑─ │ ╩ ∫≡™∫≡⌡₉

─╟╡ ⅜ ⅛╡╛∆™ ⌐∆╢↓≤⅜ ╘╠╣√⁹ 

 

iii)   ≤─  

≤⇔≡⁸Ᵽ▬♃ꜟ─ ⅜ ⌐™╢ ⌐ ↕╣╢ ⅜№╢≤╟

╡ ⌂ ⌐≈⌂⅜╢√╘⁸ ╡─ ⅜╟╡ ∆╢≤─ ⅜№∫√⁹

╕√⁸ꜞⱴ▬fi♪ ≢ ╛ ╩ꜞⱴ▬fi♪⇔√ ⌐ ⅜ ⇔√≤

⇔≡™≡╙ ⌐│ ╙☻כ◔™⌂™≡⇔ ∆╢ ⅜№╢⁹ ╛ ─

≤ ⇔≡™╢≤ ⌐ ⇔√⅛⅜ ≢⅝╢√╘⁸ ⇔√≤ ⇔≡™≡╙

⌐│ ⇔≡™⌂™ ⌐ ⅜ ∆╢ ╩ ←↓≤⅜≢⅝╢≤ ⅎ╠

╣╢⁹ 

 

iv)   ◌ⱷꜝ 

⇔√ ╡⁸ꜞⱴ▬fi♪ ≢ ╛ ╩ꜞⱴ▬fi♪⇔√ ⌐ ⅜

⇔√≤ ⇔≡™≡╙ ⌐│ ╙☻כ◔™⌂™≡⇔ ∆╢ ⅜№╢⅜⁸∕

─ ⌐◌ⱷꜝ≢ ≢⅝╣┌ ⅜ ∆╢ ╩ ←↓≤⅜≢⅝╢≤ ↕╣



 

26 

 

╢⁹╕√⁸ ─ ╛ ─ ⅎ⅜№∫√ ⌐◌ⱷꜝ≢ ≢⅝╢≤

─ ⅜ ⅛╡⁸ ≢─ ≢ ™⅛⁸ ⌐ ∆╢ ⅜№╢⅛ ≥─╟

℮⌂ ⅜ ⅛╩ ≢⅝╢⁹ ≢⁸◌ⱷꜝ─ │ ─ⱪꜝ▬Ᵽ◦כ⌐

∆╢ ⅜№╢√╘⁸ ╛ ─ ≤╙ ─℮ⅎ⁸ ⌂ ⅜ ╘╠

╣╢⁹ 

 

v)  ꜠◒ꜞ◄כ◦ꜛfi 

─⸗♦ꜟ ⌐⅔™≡⁸꜡Ⱳ♇♩≤ ≤─ ─ ╛ ⅜ ⌐

⇔√ ⅛╠꜡Ⱳ♇♩⌐₈ ╩ ∫≡╒⇔™₉≤─ ⅜ ⅛∫√⁹ ─

─√╘⌐ ≤⇔≡ ╩ ╗ ⅜№∫√⁹ 
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3    

1.  

1   

2 ─⸗♦ꜟ ╩ ⇔√ ☿fi♃⁸כ ⁸ כ◘⁸

ⱦ☻ ⅝ ↑ ─4≈─ ─ ⁸ ╩ ⌐⁸ ─ ⌐≈™

≡ ∆╢↓≤╩ ≤⇔≡ ⇔√⁹ 

⌐│⁸ 1 ⁸ ⅜ ≤ ∂≡™╢ ⁸ 2 ꜡Ⱳ♇♩ ─

⌐╟╢ ─ ─ ⁸ 3 ꜡Ⱳ♇♩ ─ ⌐╟╢ ─ ─

⁸╩ ─ ≤⇔√⁹ 

≤⇔≡│⁸▪fi◔כ♩ ┘ ꜡Ⱳ♇♩─ ꜡◓≢ ⌂

╩ ⇔⁸ⱥ▪ꜞfi◓⌐≡ ≢│ ≢⅝⌂™ ⌂ ╛ ╩ ╠⅛⌐⇔

√⁹ 

 

2   

⸗♦ꜟ ╩ ⇔√ ┘⁸ ⌐ ⇔≡⁸ ꜡Ⱳ♇♩─ ─

⌐ ⇔≡ ה ↑▪fi◔כ♩╩ ⇔√⁹10 12⌐⅛↑≡ ꜡Ⱳ

♇♩╩ ⁸ ™√∞⅝⁸↓╣╠─ ≤⇔≡⁸ ה ↑▪fi◔כ♩

╩ ⇔√⁹╕√⁸ ꜡Ⱳ♇♩─ ꜡◓─ ╩ ∆╢≤≤╙⌐⁸▪fi

♩כ◔ ─ ⁸ ╩ⱥ▪ꜞfi◓⌐≡ ∫√  3-1⁹ 

 3-1 ─  

꜡Ⱳ♇♩  

꜡
Ⱳ

♩
─

 

꜡Ⱳ♇♩  

ᵑ ↑▪fi◔כ♩  

 

ᵒ ↑▪fi◔כ♩  

 

ᵑ ↑▪fi◔כ♩  

ᵒ ↑▪fi◔כ♩  

 

ᵓ ה ↑ⱥ▪ꜞfi◓  

 

ᵑ  ↑  

─ ⌐ ∆ 1 ⅜ ≤ ∂≡™╢ ⁸ 2 ꜡Ⱳ♇♩ ─

⌐╟╢ ─ ─ ⁸⌐≈™≡ ꜡Ⱳ♇♩─ ≤ ─

≢▪fi◔כ♩ ╩ ⇔√⁹ 
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 ╕√⁸▪fi◔כ♩ ≢│ ≢⅝⌂™ ⌐≈™≡│⁸ⱥ▪ꜞfi◓╩ ⇔⁸

⌂ ╩ ∆╢⁹ 

 

Ẽ ↑▪fi◔כ♩  

⌐╟╢▪fi◔כ♩  

☿fi♃⁸כ ה ⁸ ⁸

☻ⱦכ◘ ⅝ ─  

─ ⌐⅔↑╢ ꜡Ⱳ♇♩ ╩ ⇔√ ⌐ ∆╢

─ ╦╡⅜№╢  

─ 202510  

─ 20261  

 

Ẽ ↑ⱥ▪ꜞfi◓  

○fiꜝ▬fi ◦☻♥ⱶ⌐╟╢▬fi♃ⱦꜙכ  

☿fi♃⁸כ ה ⁸ ⁸

☻ⱦכ◘ ⅝ ─  

─ ─ ╙⇔ↄ│⁸ ─ ╩ ⇔≡™╢  

20261  

 

ᵒ  ↑▪fi◔כ♩  

─ ⌐ ∆ 3 ꜡Ⱳ♇♩ ─ ⌐╟╢ ─ ─ ⌐≈™

≡⁸ ꜡Ⱳ♇♩─ ≤ ─ ≢▪fi◔כ♩ ╩ ∆╢⁹▪fi◔

♩כ │⁸ ⅜ ─ ╩ ⇔⁸ ⅜ ∆╢⁹╕√⁸▪fi◔כ♩

≢│ ≢⅝⌂™ ⌐≈™≡│⁸ ⌐ ⇔≡ⱥ▪ꜞfi◓╩ ⇔⁸ ⌂ ╩

∆╢⁹ 

 

Ẽ ↑▪fi◔כ♩  

⌐╟╢▪fi◔כ♩  

☿fi♃⁸כ ה ⁸ ⁸

☻ⱦכ◘ ⅝ ─ ─  

─ ⌐⅔↑╢ ꜡Ⱳ♇♩ ╩ ⇔√ ⌐ ∆╢

─ ╦╡⅜№╢  

─ 202510  

─ 20261  
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Ẽ ↑ⱥ▪ꜞfi◓  

○fiꜝ▬fi ◦☻♥ⱶ⌐╟╢▬fi♃ⱦꜙכ  

☿fi♃⁸כ ה ⁸ ⁸

☻ⱦכ◘ ⅝ ─  

─ ─ ╙⇔ↄ│⁸ ─ ╩ ⇔≡™╢  

20261  

 

2.  

1  ┼─  

ᵑ  ─ ─  

ID1,6,11,15,17,19,20─ │⁸ ꜡Ⱳ♇♩⌐ ⇔≡ ≤ ⇔≡ⱳ

☺♥▫Ⱪ⌂ ╩ ∫≡™√(ŋ ᵓ⅜ ─ )⁹ ≢ ID4,18,23─

│⁸Ⱡ●♥▫Ⱪ⌂ ╩ ∫≡™√⁹ ᵑ ᵓ─℮∟ ≈≢╙ ─ ⁹ 

╕√⁸₈ᵔ ꜡Ⱳ♇♩⅛╠ ⌐ ╩ ╢↓≤≢⁸ ─ ╩ ⇔

╛∆ↄ⌂╡╕⇔√⅛₉≤™℮ ⌐ ⇔≡│⁸ⱳ☺♥▫Ⱪ⌂ │2 ≢№∫√  

3-2⁹ 

 3-2 ─ ─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ ╟╡ⱳ☺♥▫Ⱪ⌂ ╩ ≢ ⁸ ╟╡Ⱡ●♥▫Ⱪ⌂ ╩ ≢  
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βββᵑ ᵓ─ ≡⅜ⱳ☺♥▫Ⱪ⌂ ─ ╩ ⁸ᵑ ᵓ─℮∟⁸Ⱡ●♥▫Ⱪ⌂ ⅜1 №╢ ╩

≢  

 

ᵒ  ─  

꜡Ⱳ♇♩─ ⌐≈™≡│⁸ ╩ ⇔╗ ⅜ ID1⁸2⁸5⁸

11⁸14⁸20⁸21⁸№╕╡ ╩⇔≡™⌂™╙⇔ↄ│ ╛ ⌐ ⅜⌂™

⅜⁸12≢№∫√⁹ ≢ ꜡Ⱳ♇♩⌐ ╛ ╩ ∂╢ ╙1 ™√

 3-3⁹ 

 3-3 ─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ ╟╡ⱳ☺♥▫Ⱪ⌂ ╩ ≢ ⁸ ╟╡Ⱡ●♥▫Ⱪ⌂ ╩ ≢  

βββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  

 

ᵓ  ─  

User ─ ⁸AI╩ ⇔√ ⌐╟╢꜡Ⱳ♇♩─ ⅜ ™

│⁸ID1,6,8,11,12,13,17,21≢№∫√⁹ ID19─User │⁸153≤ ≤

⇔≡ ⌂™⅜ⱳ☺♥▫Ⱪ⌂ ⅜ ╠╣≡™╢ ≢№∫√  3-4⁹ 

 

 



 

31 

 

 3-4 ─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ │⁸ ╕≢⌐≈™≡│ ≢  

βββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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ᵔ  ─QOL─  

꜡Ⱳ♇♩─ ─ ╩ ∆╢≤⁸ID1,6,11,15,17─ │⁸

ⱪꜝ☻ ≤⌂∫√ ⅜3≈ ≢№∫√  3-5⁹ 

 3-5 ─QOL─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββQOL⅜ ≤ ⇔≡ ⇔√╙─╩ ≢ ⁸ ⇔√╙─╩ ≢  

βββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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ᵕ  ─◖Ⱶꜙ♬◔כ◦ꜛfi─  

꜡Ⱳ♇♩─ ╩ ∆╢≤⁸ 3 ⇔≡™╢─│⁸

ID11,15,17≢ ⅜ ⅎ≡⁸ ─ ⅜ ↄ⌂∫√ ⅜⁸ ⅛╠ ≡ⱳ

☺♥▫Ⱪ⌂ ⅜ ╠╣╛∆™ ⌐№∫√⁹ ≢ID─╟℮⌐ ─ ⌐≈™

≡⁸ⱳ☺♥▫Ⱪ⌂ ⅜ ╠╣√ ≢№∫≡╙ ╛ ─ ⌐≈™≡│ⱴ▬

♫☻─ ╙ ╠╣√  3-6⁹ 

 3-6 ─◖Ⱶꜙ♬◔כ◦ꜛfi─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ ─◖Ⱶꜙ♬◔כ◦ꜛfi⌐≈™≡ ≤ ⇔≡2 ⇔√╙─╩ ≢ ⁸ ⇔√╙─╩ ≢

 

βββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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ᵖ  ─ ꜡Ⱳ♇♩ ─  

꜡Ⱳ♇♩ ─ ⌐≈™≡⁸ ID11,14,20,21─ │⁸™∏╣⅛

─ ≢2 ─ ⅝™ ⅜ ╠╣√  3-7⁹ 

 3-7 ─ ꜡Ⱳ♇♩ ─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

β ─ ꜡Ⱳ♇♩ ─ ⌐≈™≡ ≤ ⇔≡2 ⇔√╙─╩ ≢  

ββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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ᵗ  ꜡Ⱳ♇♩ ⌐╟╢  

꜡Ⱳ♇♩ ⌐╟╢ QOL─ ≤⇔≡⁸ ⅜ ╢ↄ⌂∫√ ─ ⅜

╠╣√⁹╕√⁸ ꜡Ⱳ♇♩ ⌐╟╡⁸ ⅜ ⅎ√⁸ ⇔ ⌐⌂∫√≤™℮

─ ⁸Ⱡ●♥▫Ⱪ⌂ ⅜ ∫√≤™℮ ╙ ╠╣√  3-8 ⁹ 

 3-8 ꜡Ⱳ♇♩ ⌐╟╢  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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ᵘ  ꜡Ⱳ♇♩─  

꜡Ⱳ♇♩⌐ ∆╢ ⌂ ⌐≈™≡│⁸ ⌡ ≢ ↑ ╣⁸ │

⅛∫√⅜⁸ ─ ─ ⁸ ⌐ ⇔≡™⌂™ ╙ ╠╣√⁹╕

√⁸ ⁸ ⁸◗Ⱶ ⇔ ─▪♪Ᵽ▬☻⌐≈™≡│⁸ ⌐ ∫√≤ ↕╣╕

⇔√⅛⁸≤™℮ ⌐ ⇔≡₈™™ⅎ₉⅜⁸14≢№∫√  3-9 ⁹ 

 3-9 ꜡Ⱳ♇♩─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ ╟╡ⱳ☺♥▫Ⱪ⌂ ╩ ≢ ⁸ ╟╡Ⱡ●♥▫Ⱪ⌂ ╩ ≢  

βββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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ᵙ  ꜡Ⱳ♇♩─ ─  

꜡Ⱳ♇♩⌐ ⇔≡│⁸ ╛ ≢─ ⅜↕╣≡™√⁹╕√⁸

─ √ ⌐ ⇔≡│₈⅛╦™™₉ ─ ⅜ ╠╣≡™√⁹ ≢ ™⌐ↄ™≤™

℮◖ⱷfi♩⌐≈™≡╙ ≡™√  3-10 ⁹ 

 3-10 ꜡Ⱳ♇♩ ─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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ᵚ  ꜡Ⱳ♇♩─ ─  

꜡Ⱳ♇♩⌐ ⇔≡│⁸ ⅛↑⌐ ∆╢ ⁸ ⇔ ⌐⌂∫≡ↄ╣╢↓≤⌐

≈™≡ ⅜№∫√⁹╕√⁸ ─◐ꜗ♇♅Ⱳכꜟ⅜☻ⱶכ☼≢⌂™↓≤⌐ ⇔≡─

◖ⱷfi♩⅜ №∫√  3-11⁹ 

 3-11 ꜡Ⱳ♇♩─ ─  

 

β ה ⌐≈™≡│⁸ ─ │ ╠╣≡™⌂™√╘₈ ₉ 

ββ ID⁸ ⁸ ⁸ ⁸ ─ ─ │⁸P 29─╙─≤  
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2  ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ ─  

⅜ ⌐ ╣╢⌐≈╣≡ ⅜ ∆╢↓≤╩ ∆╢≤≤╙⌐⁸ ₁

⌐ⱳ☺♥▫Ⱪ⌂ ⅜≢⅝╢╟℮⌐⌂╢≤ ⇔≡ AI╩ ™√♥◐☻♩ ╩

⇔√⁹⌂⅔⁸ ╛ │ ─ ╡≢№╢  3-12⁹ 

 3-12 ◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ ⌐≈™≡ 

 

 

─ ╩∆╢√╘⁸◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ ╩ ─ ╡ ⇔√

 3-13⁹ 

─♃כ♦ 3-13  ה ⱪ꜡☿☻ 

 

 

─ ⌐≈™≡│⁸ ─ ╡≢№╢  3-14⁹ 

 3-14 ─  
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ᵑ  ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ 1 №√╡─  

─ │⁸ ─10│⁸1 №√╡─ │ ↄ⁸12⌐⌂╢≤ ∆

╢ ⅜ ╠╣√⁹╕√⁸ ⅛╠1 №√╡─ ⅜ ⌂™ ╙ ╠╣√

 3-15  3-18⁹ 

 3-15 ─ №√╡─

☿fi♃כ 

 

 3-16 ─ №√╡─

ה

 

 

 3-17 ─ №√╡─

 

 

 3-18 ─ №√╡─

☻ⱦכ◘ ⅝ ↑  

 

 

β │ ID 
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ᵒ  ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ ꜞⱴ▬fi♪┼─  

ꜞⱴ▬fi♪ ─ ⌐≈™≡│⁸ ≢ 84.5 ≢№∫√⅜⁸↓─ │⁸Ⱳ♃

fi╩ ⇔≡ ∆╢⅜ ⅜№╢√╘ 50 ─ ⅜ ╩ ╘≡™√⁹╕√⁸

─ ⌐≈╣≡ ⅜ ⅜╢ ⅜ ╠╣√  3-19  3-22⁹ 

 3-19 ꜞⱴ▬fi♪┼─ -

☿fi♃כ 

 

 3-20 ꜞⱴ▬fi♪┼─ -

ה  

 

 3-21 ꜞⱴ▬fi♪┼─ -

 

 

 3-22 ꜞⱴ▬fi♪┼─ -

☻ⱦכ◘ ⅝ ↑  

 

β │ ID 
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17 18 19 20

34.2%
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0.0%
0.0%

0.3%0%
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40%

60%
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ᵓ  ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ AI╩ ⇔√ ┼─

 

AI╩ ⇔√ │⁸Ⱳ♃fi╩ ∆ ⅜⌂™√╘ꜞⱴ▬fi♪≤ ⇔≡ ™

≢№∫√⁹ ⌐≈™≡│⁸ ─ ≤≤╙⌐ ⅜╢ ╙™√⅜⁸

⌡ ≢№∫√  3-23  3-26⁹ 

 3-23 AI╩ ⇔√ ┼─

- ☿fi♃כ 

 

 3-24  AI╩ ⇔√ ┼─

- ה

 

 

 

 

 

 3-25  AI╩ ⇔√ ┼─

-  

 

 3-26  AI╩ ⇔√ ┼─

☻ⱦכ◘- ⅝ ↑  

 

 

β │ ID 

 

 

 

78.9% 78.8% 72.0%

48.9%
55.4% 58.5%

12.0%
23.8%

34.8%

56.3%

51.9%

31.4%

0%

20%

40%

60%

80%

100%

10Ὦ 11Ὦ 12Ὦ
1 2 4 5

73.5%
62.2%

74.0%

58.2%
59.0% 52.4%

88.1% 89.8% 86.2%

66.7% 68.8%

47.1%

75.0%

66.9% 68.8%

50.8%

42.3% 33.7%
29.6%

14.8% 0.0%

60.7%

43.3%

50.8%

31.4%

42.9%

40.0%

0%

20%

40%

60%

80%

100%

10Ὦ 11Ὦ 12Ὦ
6 7 8 10 11

12 13 14 15

82.4%
72.2% 71.3%

35.3%

18.2%
4.2%

59.0%
48.8%

69.8%
66.3%

43.1% 22.6%

0%

20%

40%

60%

80%

100%

10Ὦ 11Ὦ 12Ὦ
17 18 19 20

81.7%
71.3%

82.3%

0.0% 0.0% 0.0%0%

20%

40%

60%

80%

100%

10Ὦ 11Ὦ 12Ὦ
21 22 23
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ᵔ  ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ ⌐≈™≡ 

─ │⁸1 №√╡─ ⅛╠─ ⅜ ™ ╩ ≤⇔√⁹

⌂ │⁸ID1,6,8,17,21─ ≤⇔√  3-27  3-30⁹ 

 3-27 1 №√╡─user -

☿fi♃כ 

   

 

 

 3-28 1 №√╡─user -

ה  

   

 

 

 

 3-29 1 №√╡─user -

 

  

 3-30 1 №√╡─user -

☻ⱦכ◘ ⅝ ↑  

    

 

⅜ ⇔√ ⌐ ⇔≡⁸ AI⌐≡ⱳ☺♥▫Ⱪ⁸ ⁸Ⱡ●♥▫Ⱪ

─ ╩ ⌐ ⇔⁸ ╩ ⇔√  3-31⁹ ─₈user₉ ⌐

≈™≡ ─ ⌐ ∫≡ꜝfi♄ⱶ⌐100 ⇔⁸AI≢ ⇔√⁸ⱳ☺♥▫Ⱪ/

/Ⱡ●♥▫Ⱪ─ ╩ ⌐≡ ╩ ⇔√  3-32⁹AI≢─ ⌐≈™≡

│⁸ ⌡9 ─ ≢№∫√⁹ 

 3-31 ─  
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 3-32 AI⌐╟╢ ꜡◓─

 

 

ᵕ  ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ ─ ⌐≈™≡ 

ID1─ │⁸11⌐Ⱡ●♥▫Ⱪ⌂ ⅜ ™ ≢№∫√⁹ID6,8─ │⁸

12⌐Ⱡ●♥▫Ⱪ⌂ ⅜ ™ ≢№∫√⁹╕√⁸ID6─ │ ⌐⌂╢⌐≈

╣≡ⱳ☺♥▫Ⱪ⌂ ╙ ↄ⌂╢ ⅜ ╠╣√⁹ID17,21─ │⁸12⌐ⱳ☺

♥▫Ⱪ⌂ ─ ⅜ ╙ ⅛∫√  3-33⁹ 

 3-33 ─ ─  
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ᵖ  ꜡Ⱳ♇♩─◖Ⱶꜙ♬◔כ◦ꜛfi꜡◓─ ─ ⌐≈™≡ 

⌐≈™≡AI─ ⌐╟╢≤⁸ ⌐⁸11⅜ ⌂ ⅜ ╙ ↄ

12⌐│ ≡⇔≥fi▫♥כꜟ⁸ꜟכ♠ ↕╣╢ ⅜ ╠╣√⁹ID1─

│⁸11⅜Ⱡ●♥▫Ⱪ⌂ ⅜ ↄ⁸12⌐│ ⇔≡™√⅜⁸11─ ─ ≢

⅜ ╕╣≡™√√╘⁸Ⱡ●♥▫Ⱪ⌂ ⅜ ╠╣√ ⅜ ⅎ╠╣√⁹

ID6,8─ │⁸12⅜Ⱡ●♥▫Ⱪ⌂ ⅜ ↄ ╠╣√⁹ ♅▼♇◒ ⌐

↕╣≡™╢√╘⁸ ⌐╟╡⁸ⱳ☺♥▫Ⱪ⁸Ⱡ●♥▫Ⱪ─ ⅜ √ ⅜ ⅎ╠

╣╢ ⁸ⱥ▪ꜞfi◓╟╡ ꜡Ⱳ♇♩─ ⅜12≢ ⌐⌂╢√╘⁸ ⇔™⁸

⇔ↄ⌂╢⁸≤™℮ ⅜ ⅎ≡™√↓≤╙ ⅎ√  3-34⁹ 

 3-34 AI⌐╟╢ ─  
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3  ┼─  

ᵑ  ⅛╠╖√ ꜡Ⱳ♇♩╩ ⇔√  

│⁸ ⌐ ∂≡™√₈ ₉⅜₈ ⌐⌂⇔₉⌐ ╦∫√ ⅜

™√⁹╕√⁸ ⌐│ ↕⌂™ ╛ ╩꜡Ⱳ♇♩⌐│ ⇔≡⅔╡⁸ ─

⌐ ∫√ ╙ ╠╣√  3-35⁹ 

 3-35 ⅛╠╖√ ꜡Ⱳ♇♩╩ ⇔√  

 

 

 

  



 

47 

 

ᵒ  ⅛╠╖√ ꜡Ⱳ♇♩╩ ⌐ ∆╢√╘⌐ ⌂↓≤  

꜡Ⱳ♇♩╩ ∆╢ ⌂ ⌐≈™≡│⁸ ⅜ ™ ⅜╟™≤™

℮ ⅜ ≢№∫√⅜⁸ ≢№∫≡╙ ⌂™⁸≤™℮ ╙ ╠╣√  

3-36⁹ 

 3-36 ⅛╠╖√ ꜡Ⱳ♇♩╩ ⌐ ∆╢√╘⌐ ⌂↓≤  
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ᵓ  1ִי ─1 №√╡─  

⌐≈™≡⁸ ╩ ⇔≡ ↕╣√ │⁸ ≢1

⁸ ≢6 ≢№∫√⁹╕√⁸ ⇔√ │⁸ ☿fi♃1≢כ

⁸ ≢2 ⁸ ≢2 ☻ⱦכ◘⁸ ⅝ ≢1 ≢

№∫√  3-37⁹ 

י1ִ 3-37  ─1 №√╡─  
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ᵔ  1ִי ─ ─  

י1ִ ─ ─ ⌐≈™≡⁸ ╩ ⇔√ │⁸

☿fi♃1│כ ⁸ ה │⁸1 ≤⌂∫√

 3-38⁹ 

י1ִ 3-38  ─ ─  
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ᵕ  1 ─ ( )┼─  

1 ─ ( )┼─ ⌐≈™≡⁸ ╩ ⇔≡ ⅜

⇔√ │⁸ ☿fi♃1≢כ ⁸ ≢7 ≢№∫√⁹╕√⁸

⅜ ⇔√ │⁸ ☿fi♃1≢כ ⁸ ≢6 ⁸ ≢1

☻ⱦכ◘⁸ ⅝ ≢1 ≢№∫√  3-39⁹ 

 3-39 1 ─ ( )┼─  
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ᵖ  1 ─ ┼─ ─  

1 ─ ┼─ ─ ⌐≈™≡⁸ ╩ ⇔≡ ⅜ ⇔

√ │⁸ ☿fi♃2≢כ ⁸ ה ≢3

⁸ ≢6 ≢№∫√⁹╕√⁸ ┼─ ─ ⅜ ⇔√ │⁸

☿fi♃1≢כ ⁸ ≢2 ≢№∫√  3-40⁹ 

 3-40 1 ─ ┼─ ─  
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ᵗ  1 ─ ⅛╠─ ─  

1 ─ ⅛╠─ ─ ⌐≈™≡⁸ ╩ ⇔≡ ⅜ ⇔

√ │⁸ ☿fi♃2≢כ ⁸ ה ≢4

⁸ ≢6 ≢№∫√⁹╕√⁸ ⅛╠─ ─ ⅜ ⇔√ │⁸

≢1 ≢№∫√  3-41⁹ 

 3-41 1 ─ ⅛╠─ ─  ( ) 
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ᵘ  1ִי ─ ≢─ ─  

י1ִ ─ ≢─ ─ ⌐≈™≡⁸ ╩ ⇔≡

⅜ ⇔√ │⁸ ☿fi♃1≢כ ⁸ ה

≢1 ⁸ ≢5 ≢№∫√⁹╕√⁸ ≢─ ─ ⅜

⇔√ │⁸ ה ≢4 ⁸ ≢1 ≢№∫√

 3-42⁹ 

י1ִ 3-42  ─ ≢─ ─  ( )
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ᵙ  ≢ ⌐ ∂≡™╢↓≤─  

≢ ⌐ ∂≡™╢↓≤⌐≈™≡⁸ ≢ ∆╢≤₈ ┼─ꜞⱴ▬fi♪

⅜ ™₉⌐≈™≡│⁸ ꜡Ⱳ♇♩─ ≤ ⇔⁸ ⌐ ∆╢≤

ⅎ√ │⁸ ה ≢│1 ⁸ ≢│2 ≢№∫

√⁹ ≤ ⇔≡⁸₈ ┼─ꜞⱴ▬fi♪ ⅜ ™₉⅜ ⇔⌂™⁸≤⌂∫√

│⁸ ≢1 ≢№∫√  3-43⁹ 

 3-43 ≢ ⌐ ∂≡™╢↓≤  

 

β ─ №╡Ҝ ⌂⇔   / ⌂⇔Ҝ №╡  ⁸ ⌂⇔  
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ᵚ  ⌐⅔↑╢◗Ⱶ ⇔╛ ─ꜞⱴ▬fi♪ ─ ─  

◗Ⱶ ⇔╛ ─ꜞⱴ▬fi♪ ─ ⌐≈™≡⁸ ≢ ∆╢≤ ⇔√

│⁸ ☿fi♃2│≢כ ⁸ ה ≢│2

⁸ ≢│4 ≢№∫√⁹ ≤ ⇔≡⁸◗Ⱶ ⇔╛ ─ꜞⱴ▬fi♪

─ ⅜ ⅎ√ │⁸ ☿fi♃1│≢כ ⁸ ה

≢│1 ⁸ ≢│3 ≢№∫√  3-44⁹ 

 3-44 ⌐⅔↑╢◗Ⱶ ⇔╛ ─ꜞⱴ▬fi♪ ─ ─  
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ᵛ  ╕√│ ─ ─ ─  

╕√│ ─ ─ ⌐≈™≡⁸ ≢ ∆╢≤ ⇔√ │⁸

☿fi♃2│≢כ ⁸ ה ≢│1 ⁸

≢│2 ≢№∫√⁹ ≤ ⇔≡⁸ ╕√│ ─ ─ ⅜ ⅎ√

│⁸ ☿fi♃1│≢כ ⁸ ה ≢│1 ⁸

☻ⱦכ◘ ⅝ ↑ ≢│1 ≢№∫√  3-45⁹ 

 3-45 ╕√│ ─ ─  
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ᵜ  ╡╛ ⌐ ∆╢ ⌂  

╡╛ ⌐ ∆╢ ⌂ ⌐≈™≡⁸ ≢ ∆╢≤ ⇔√

│⁸ ☿fi♃1│≢כ ⁸ ≢│7 ≢№∫√⁹ ≤

⇔≡⁸ ╡╛ ⌐ ∆╢ ⌂ ⅜ ⅎ√ │⁸ ☿

fi♃2│≢כ ⁸ ה ≢│1 ≢№∫√  

3-46⁹ 

 3-46 ╡╛ ⌐ ∆╢ ⌂  
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ᵝ  ─ ─  

─ ⌐≈™≡⁸ ≢ ∆╢≤ ⇔√ │⁸

☿fi♃2│≢כ ⁸ ה ≢│2 ⁸ ≢│5

≢№∫√⁹ ≤ ⇔≡⁸ ─ ⅜ ⅎ√ │⁸

☿fi♃2│≢כ ⁸ ה ≢│1 ⁸ ≢│

2 ≢№∫√  3-47⁹ 

 3-47 ─  
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ᵞ  ─ ─  

─ ⌐≈™≡⁸ ≢ ∆╢≤ ⇔√ │⁸ ≢

│2 ≢№∫√⁹ ≤ ⇔≡⁸ ─ ⅜ ⅎ√ │⁸

ה ≢│1 ⁸ ≢│1 ≢№∫√  3-48⁹ 

 3-48 ─  
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ᵟ  ꜡Ⱳ♇♩─ ⌐≈™≡ 

꜡Ⱳ♇♩⅛╠─ │ ─ ⌐≥─ ∫√⅛≤™℮ ⌐ ⇔

≡⁸ ה ⁸ ≢│⁸₈╛╛ ⌐ ∫√₉⅜∕╣∙

╣⁸ ⁸10 4 ≢№∫√⁹ ☻ⱦכ◘≢ ⅝ ↑

│⁸ ─♃Ⱪ꜠♇♩ ⌐▪ⱪꜞ╩ ╣≡™⌂™ ╙№╡⁸∆═≡≢₈≥∟╠≤╙

™ⅎ⌂™₉≤™℮ ≢№∫√⁹ ╠╣╢ ─ │⁸ ה

≢₈╛╛ ⅜≢⅝╢₉⅜2 ⁸₈ ⅜≢⅝╢₉⅜1 ⁸ ≢╙

₈ ⅜≢⅝╢₉⅜1 ≢№∫√⅜⁸ ╠╣╢ ⅜≥─ↄ╠™ ⇔╛∆™⅛⌐≈

™≡│⁸ ה ┘ ≢│⁸₈№╕╡ ≢⅝⌂

™₉⅜∕╣∙╣2 ⁸1 ⅔╡ ─ ⅜ ╠╣√  3-49⁹ 

 3-49 ꜡Ⱳ♇♩─ ⌐≈™≡ 
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ᵠ  ꜡Ⱳ♇♩─ ⌐≈™≡ 

꜡Ⱳ♇♩─ ≢│⁸ ה ≢│⁸ ⇔ ⅜№∫

√ ⅜ ╠╣√⁹ⱥ▪ꜞfi◓≢│⁸ ꜡Ⱳ♇♩─◖fi☿fi♩╩ ↄ⁸ ≠↑╠

╣╢⁸ ─ ⅜№∫√ ⌐ ⌐╙ ╦╠∏ ⅜ ≢ ↕╣╢≤™∫√

⅜ ≤⌂∫√ ─ ╛⁸ ⅜ ↓ⅎ⌐ↄ™⁸♥꜠ⱦ─ ╩ ℮ ⁸─

╙ ↕╣√⁹╕√⁸ ꜡Ⱳ♇♩ ─ ⌂ ⁸ ⌐≈™≡│⁸

ה ⁸ ≢│₈╛╛ ₉⅜∕╣∙╣3 ⁸6

≤ ⅜ ™ ⅜ ╠╣√⁹ ⌐ ה ≢─ⱥ▪

ꜞfi◓≢│⁸◗Ⱶ ⇔─ꜞⱴ▬fi♪⌐╟╡⁸ ⅛╠ ⌐◗Ⱶ⅜№╢↓≤

╩ ⅎ≡╙╠℮↓≤≢ ─ ↑ ╣⅜ ⅜☻כ◔√→ ≢⅝√  3-50⁹ 

 3-50 ꜡Ⱳ♇♩─ ⌐≈™≡ 
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3. ╕≤╘ 

1  ┼─ ⌐≈™≡ 

ᵑ  ≤ ─  

≢│⁸ ꜡Ⱳ♇♩─ ⌐╟╢ ─ ה ─QOLה ╩⁸▪

fi◔⁸♩כAI⌐╟╢ ꜡◓ ≢ ╩ ⇔√⁹ ─ ⌐≈™≡│⁸

─℮∟⁸ ⅜ ꜡Ⱳ♇♩⌐ ⇔≡ⱳ☺♥▫Ⱪ⌂ ╩ ∫√ ID1, 6, 11 

20 11 ⁹ ≢ ꜡Ⱳ♇♩⌐ ⇔≡ ╛ ╩ ☻כ◔╢∂ ID23╙

№∫√⁹ ─ ⌐≈™≡│⁸ ≢№∫√10│ №√╡─ ⅜

ↄ⁸12⌐⅛↑≡ fi▫♥כꜟ⁸⇔ ⌂ ⌐ ∆╢ ≢№∫√⁹ 

꜡Ⱳ♇♩─ ⌐≈™≡│⁸ ⌐ ⌐│ ↑ ╣╠╣ │

⅛∫√ ≢⁸ ─ ≢─ ─ ⌂▪♪Ᵽ▬☻⅜ ∫√≤ ⇔√─

│ 20 6 ⌐ ╕∫√ ⁸₈ ꜡Ⱳ♇♩⅛╠ ⌐ ╩ ╢↓≤

≢⁸ ─ ╩ ⇔╛∆ↄ⌂∫√⅛₉≤™℮ ⌐ ⇔≡│⁸₈№╕╡∕℮

╦⌂™₉≤™℮ ╙ ↑╠╣√ ID1,2,18⁹ 

 

ᵒ  ⌐╟╢ ⌂ ≤  

QOL╛ ⌐ ⇔≡│⁸ ⅛╠⁸ ⅜ ╢ↄ⌂╡⁸ ╛ ⌐

⌐⌂∫√ ⅜№∫√ ID11, 21⁹ ≢QOL WHO-5 ⅜ ⁸╕√│ ⌂

⇔≤ ↕╣√ ╙ ™ ≢№∫√⁹╕√⁸◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌐ ⇔

≡│⁸ ⅜ ⅎ⁸₈ ─ ₉₈ ⇔ ₉≤⇔≡ ╩ ∂≡™╢ ⅜ ╠╣

√ ID5, 11, 20)⁹ ≢ ≤⇔≡⁸ ─◐ꜗ♇♅Ⱳכꜟ⅜☻ⱶ⁸™⌂≢☼כ

⅜ ⇔™≤™∫√ ╙№∫√⁹ ─ ⌐≈™≡│⁸ ꜡Ⱳ♇♩─

↑⌐╟╡ ⅜ √∫№╙☻כ◔√⅝≢ ID1,20⁹ ≢ⱥ▪ꜞfi◓⅛╠⁸ │

⇔≡™⌂™⌐╙ ╦╠∏⁸ ꜡Ⱳ♇♩─ ⌐ ╦∑≡₈│™₉≤ ╩⇔

√∫№╙☻כ◔℮╕⇔≡ ID17⁹ 

 

ᵓ  AI⌐╟╢ ꜡◓─  

⌐⅔™≡│⁸ AI╩ ™√ ⌐╟╡⁸ ꜡Ⱳ♇♩≤─ ─

⌐≈™≡─ ╩ ⇔√⁹ ꜡Ⱳ♇♩≤─ ─ ⌐≈™≡⁸ ꜡

Ⱳ♇♩ ─10│₈ ה ₉⅜ ≢№∫√⅜⁸11⌐│ ╩

╕ⅎ√ ⅜ ⅎ⁸12⌐│ fi▫♥כꜟ ≤⇔≡ ∆╢ ╣⅜ ╠╣

√⁹╕√⁸ ─ ⌐≈™≡│⁸ID17╛21─╟℮⌐⁸ ⅜ ↄ⌂╢⌐≈

╣≡ⱳ☺♥▫Ⱪ⌂ ─ ⅜ ⇔⁸ ┘≈⅝⅜ ╕∫√ ╙ ╠╣
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√⁹ ≢Ⱡ●♥▫Ⱪ⌂ ─ ⅜ ⇔≡™╢ ╙™√ ID8⁹↓╣│Ⱡ●

♥▫Ⱪ⌂ ╛ ⌐≈™≡╙ ꜡Ⱳ♇♩⌐ ∑╢╟℮⌐⌂∫√≤ ⅎ╢↓≤⅜

≢⅝⁸ ╛ ╖ ה ╡ ⌂≥⁸↓╣╕≢ ∟ ↑⌐ↄ⅛∫√ ╩ ≢⅝

╢╒≥⁸ ≤꜡Ⱳ♇♩≤─ ⌐ ⌂ ⇔↕⅜ ╕╣√ ╙ ⅎ╠╣╢⁹

∕─√╘⁸ ─ⱳ☺♥▫ⱩהⱠ●♥▫Ⱪ─ ─╖╩╙∫≡ ╩ ∆╢─≢

│⌂ↄ⁸꜡Ⱳ♇♩⅜ ⌐≤∫≡ ⌂ ≤⌂╡⁸ ╩ ⌐ ≢⅝╢ ⌐

⌂∫√≤™℮ ⅛╠╙⁸ ─ ≤⇔≡ ≢⅝╢─≢│⌂™⅛≤ ⅎ╢⁹ 

 

2  ┼─ ⌐≈™≡ 

ᵑ   

ה ⌐≈™≡│⁸ ה ⁸ ⌐⅔™

≡⁸ ⌂ ⅔╟┘ ┼─ ⅜ ™ ⌐№∫√⁹ 

꜡Ⱳ♇♩⅛╠ ╠╣╢ ─ ⌐ ⇔≡⁸ ה

╛ ─∕╣∙╣5 ─ ⅛╠⁸ ⌐ ≈≤─ ⅜ ╠╣

√⁹⇔⅛⇔⁸ ─₈ ⇔╛∆↕₉⌐≈™≡│₈№╕╡ ≢⅝⌂™₉≤ ⇔√

⅜3 ⇔≡⅔╡⁸ ≢─ ⌐⅔™≡ ╩ ∆ ≤⌂∫√⁹

☿fi♃⁸│≡™≈⌐כ ┼─ ╛◖Ⱶꜙ♬◔כ◦ꜛfi─ ⅜

⌂™√╘⁸ꜞ▪ꜟ♃▬ⱶ≢⸗♬♃ꜞfi◓∆╢⌐│ ⅜ ⅝ↄ⁸ ─

│ ↕╣⌐ↄ™ ☻ⱦכ◘⁸√╕⁹√∫№≢ ⅝ ↑ ⌐≈™≡│⁸

꜡Ⱳ♇♩≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∆╢ ─ │ ™⅜⁸ ≤

⇔≡│ ⅛╠ ⌐ ╩ ⅛╣╢ ≢ ⅜ ⅎ╢◔כ☻╙№∫√√

╘⁸ │ ↄ⌂™ ≤⌂∫√⁹ 

 

ᵒ  ─  

1 ─ ┼─ ─ ⌐≈™≡⁸ ╩ ⇔≡ ⅜ ⇔

√ │⁸ ≢10 6 ≢№∫√⁹╕√⁸ 1 ─ ⅛╠─ ─

⌐≈™≡⁸ ╩ ⇔≡ ⅜ ⇔√ │⁸ ה

≢4 ⁸ ≢6 ≢№∫√⁹ⱥ▪ꜞfi◓─ ╩ ╕ⅎ╢≤⁸

≢│ ⌐ ⌐ ╩ ⅎ╢ ⅛╠─ ⅜ ⇔√≤™℮ ╙ ⅎ√⁹ 

╡╛ ⌐ ∆╢ ⌂ ⌐≈™≡⁸ ≢ ∆╢≤ ⇔√

│⁸ ≢│10 7 ≢ ⅜ ☻ⱦכ◘⁸√╕⁹√╣╠ ─

≢│⁸ ה ≢│⁸ ꜡Ⱳ♇♩⌐╟╢ ꜞⱴ▬

fi♪⌐╟╡ ⅜ ⌐ ╩ ☻ⱦכ◘⁸╡⌂⌐℮╟℮ ⅜ ↕╣╢

⅜ⱥ▪ꜞfi◓≢ ⅎ√⁹  
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ᵓ  ┼─ ⌐╟╢  

┼─ ≤⇔≡⁸ ⌐│ ↕⌂™ ╛ ╩꜡Ⱳ♇♩⌐│ ⇔≡⅔╡⁸

─ ⌐ ╙☻כ◔√∫ ↑╠╣√⁹↓╣╠│⁸ ≢│ ⅜⇔

⌐ↄ™⁸ ╩ ꜡Ⱳ♇♩⌐│⁸ ╩∆╢↓≤⅜≢⅝╢≤™℮↓≤╩ ⇔≡™

╢≤ ⅎ╠╣╢⁹ 

 

ᵔ  ⌐ ↑≡ 

⌐ ↑≡│⁸ ─♥fiⱳ⁸ ⌐≈™≡ ⅜№╢≤™℮ ⅜

↑╠╣√⁹╕√⁸ ─ ─ ─√╘─ ╛▪ⱪꜞ─ ⌐≈™≡╙

─ ─╖ ⅜ ≤⌂╢≤™℮ ⅜№→╠╣√⁹ 

╕√⁸ ⌂ ≤⇔≡│⁸ ⅜⌂™⁸╕√│ ≢◖Ⱶꜙ♬◔כ◦ꜛfi╩

╗ ⅜ ⇔≡™╢≤™℮ ⅜ ↄ№∫√⅜⁸ ≢╙ ⅜№╢≤─ ╙

↑╠╣√⁹ ⌐⅔™≡│⁸ ─ │ и

≢⁸ ⌐ ─ ─ │™⌂⅛∫√√╘ ⅜ ≤⌂╢≤ ⅎ╠╣╢⁹ 
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4    

1. ─ ─╕≤╘ 

↕╣≡™╢ ꜡Ⱳ♇♩ ─ ⌐╟∫≡⁸ ⌂ ─

╛ ─◖Ⱶꜙ♬◔כ◦ꜛfi ─ ─ ⌐≈™≡─ ⌐≈™

≡⁸ ⇔√⁹ 

1  ─  

▪fi◔כ♩ ─ ⁸ ─ ┼─ ╛ ┼─ ─

⅜ ⇔≡™√⁹ ≢│⁸ ⅜ ⌐ ⇔≡ ╩ ∂⁸ ╛

⁸⅜√∫№⅜☻כ◔╢∆╩ ꜡Ⱳ♇♩≤─ ⌐╟∫≡⁸ ─ ⅜

↕╣⁸ ─ ⌐≈⌂⅜∫√ ⅜ ↕╣√⁹ 

╕√⁸ ≢│⁸ ┼─ ─ ⌐꜡Ⱳ♇♩⅜ ⌐ ╛◗Ⱶ ⇔

─ ╩ ⌐ꜞⱴ▬fi♪∆╢↓≤≢ ⅜ ⅛╠ ╩∆╢╟℮⌐⌂╡⁸

⅜ ⌐ ∆╢ ⅜ ╕√│⁸ ─ ╩∆╢ ─ ≢⅝╢

╙ ↕╣√⁹ 

 

2  ─◖Ⱶꜙ♬◔כ◦ꜛfi ─  

ᵑ  ─ ─ ─  

꜡Ⱳ♇♩╩ ⇔√22 ─℮∟⁸11⅜ ꜡Ⱳ♇♩─ ⌐

⅜ ⇔≡⅔╡⁸ ╛ ≤─ ⅜ ⅎ√◔כ☻╙ ╠╣√⁹ 

 

ᵒ  ─ ┼─ ─┼≤⌂fiꜛ◦כ◄ꜞ◒꜠⁸  

╛ ⌐ ⁸╡№╙☻כ◔√∫⌂⌐ ꜡Ⱳ♇♩─ ⌐╟╢ ┼─

⅜ ╠╣√⁹╕√⁸QOL⌐≈™≡│⁸ ─ ≢│ ⇔≡™√⅜⁸ ╕

√│ ⌂⇔≤ ↕╣√ ╙ ™ ≢№∫√⁹ 

 

ᵓ  ┼─ ⌂ ∟⅜ ╢ↄ⌂∫√⁸ ⇔↕╩ ∂⌂ↄ⌂∫√  

꜡Ⱳ♇♩─ ⌐╟╡⁸ ─ ⅜ ⅎ√↓≤≢ ∟╛ ⅜ ╢ↄ

⌂∫√ ⅜ ╠╣√⁹╕√⁸ ╩∑∏≤╙ ꜡Ⱳ♇♩─ ╩ ∂╢

↓≤≢⁸₈ ─ ₉⁸₈ ⇔ ₉≤⇔≡ ╩ ∂⁸ ─ ⌐≈⌂⅜∫≡™

╢ ⅜ ╠╣√⁹ ⅎ≡⁸ ꜡Ⱳ♇♩─ √ ─ ⅜ ™⁸ ⇔╖╛∆™

≤─ ⌂ ⅜ ↄ ╠╣√⁹ 



 

66 

 

ᵔ  ≤ ─ ┼─  

⅜ ꜡Ⱳ♇♩≤ ╩∆╢↓≤≢ ⅜ ⅎ⁸ ╛ ≤─◖Ⱶꜙ♬

─fiꜛ◦כ◔ ╛ ≤ ꜡Ⱳ♇♩≤─ ─ ⁸ │

⅜ ™ ∞⅜⁸꜡Ⱳ♇♩⌐ ⇔≡│ ⇔ↄ ⇔≡™√ ╩ ∂≡⁸ ─ ─

⌐ ∆╢ ⅜ ╕╡⁸ ─ ⌐ ⅜☻כ◔√∫ ╠╣√⁹ 

 

3  ⅜ ↕╣╢ ≤  

⸗♦ꜟ ╛ ─ ╩ ╕ⅎ⁸ ⅜ ↕╣╢ ≤

╩ ⇔√⁹ ⌐ ─ ⅜ ╩ ∆╢ ≢ ⌂ ≤⌂╢≤

ⅎ╠╣╢⁹ 

╕∏⁸ ─ ⅜⌂™⁸╕√│ ─ ⌐≈™≡│⁸꜡Ⱳ♇♩─ ╛

⌂꜡Ⱳ♇♩≤─ ⁸ꜞⱴ▬fi♪ ┼─ ⅜ ≤ ↕╣╢√╘⁸꜡Ⱳ

♇♩≤─ ─◖Ⱶꜙ♬◔כ◦ꜛfi⌐╟╢ ⅝⌂ ∟╛ ┼─ ╩ ⅝

∆↓≤≤⁸ꜞⱴ▬fi♪⌐╟╢ ╛ ─ ╩ ≤⇔

√ ⅜ ↕╣╢⁹ ⅎ≡⁸ ⅜⌂™ ╛ ≢ ─№╢

⅜№∫√ ─ ─ ⌐╟╢ ╡ ─ ╙ ╘╢⁹ 

⌐⁸ ─ ⅜ ⅛╠ ─ ⌐≈™≡│⁸꜡Ⱳ♇♩─ ╛꜡

Ⱳ♇♩┼─ ⌂ ↑⁸ꜞⱴ▬fi♪┼─ │ ⇔™ ⅜ ™√╘⁸꜡Ⱳ♇♩

⅜ ─ ╩ ┬ ↑∆╢ ⁸ ╛ ─⅔ ╠∑⁸ ─ꜞⱴ▬fi♪⌂

≥꜡Ⱳ♇♩⅛╠─ ⌐╟∫≡⁸ ─ ─ ╩ ≤⇔√ ⅜ ↕╣

╢⁹↕╠⌐⁸ ⅜⌂™ ─ ⌐╟╢ ╡ ╙ ↕╣╢⁹ 
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2. ⌐ ↑√ ה  

─ ≤ ─ ⌐ ⇔≡⁸ ⇔√╟℮⌂ ꜡Ⱳ♇♩

╙ ╩ꜟכ♠ꜟ♃☺♦╗ ⇔√ ≤ ↕╣╢ ╩ ⇔√  

╩ꜟכ♠ꜟ♃☺♦4-1⁹ ⇔√ ⌐≈™≡│⁸ ꜡Ⱳ♇♩─ ≢

⅜ ↕╣╢ ≤ ꜡Ⱳ♇♩⌐ ╠∏∕─ ╙≢ꜟכ♠ꜟ♃☺♦─

⅜ ⌂ ╩ ⇔≡ ⇔√⁹ 

⌐≈™≡│⁸ ⅜ ⅝™≤ ⅎ╠╣╢ ≤⇔≡⁸ ╡╛ ┼

─ ⌂ ⁸ ≤™∫√ ─ ⅜ ╕╣╢⁹ ꜡Ⱳ

♇♩─ ⌐╟∫≡⁸ ≤꜡Ⱳ♇♩≤─ ─ ╛ ┼─ ⌐

∆═⅝ ─ ↑ ╡╛ ⌂ ─ ⅜ ∞≤ ⅎ╠╣╢⁹

꜡Ⱳ♇♩ ─ꜟכ♠ꜟ♃☺♦─ ≢│⁸ ─ ─ ╛ ─

─ ⁸ ─ ─ ─ ╡╛ ⅜ ≤ ⅎ╠╣╢⁹

↕╣╢ ≤⇔≡│⁸ ─ ╕√│ ─ ╩ ╛ ╡─

⌂ ≤™∫√ ╛ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi─

─ ⅜ ╕╣╢⁹ 

⌐≈™≡│⁸ ─ ─ ╛◖Ⱶꜙ♬◔כ◦ꜛfi ⁸ ╛

─ ╣⁸ ⅜ ∆╢⌂≥─ ─ ⅜ ∞≤ ↕╣╢√╘⁸

꜡Ⱳ♇♩─ ⌐╟∫≡⁸꜡Ⱳ♇♩⅛╠─ ↑╛ ◖Ⱶꜙ♬◔כ◦ꜛfi⌐╟

╡⁸ ╛◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⅜ ∞≤ ⅎ╠╣╢⁹ ꜡Ⱳ

♇♩ ─ꜟכ♠ꜟ♃☺♦─ ≢│⁸ ─ ┼─ ⌐╟╡⁸ ⌐

╙ ⇔≡ ╠∑╢ ≤⌂╢ ⅜№╢⁹ ↕╣╢ ≤⇔≡│⁸◖Ⱶꜙ♬◔

fiꜛ◦כ ─ ╛ ─ ⁸QOL─ ⁸ ⁸ ╛ ─ ⌂

─ ╣ ⅜ ╕╣╢⁹ 

⌂⅔⁸ ↕╣≡™╢ ꜡Ⱳ♇♩≢│ ─ ⅜ ⌂ↄ ∆╢⌐

│╕∞ ⇔™ ╙№╡⁸ ⌐☼כ♬─ ─ꜟכ♠√∫ ⅜ ≢№╢⁹╕√⁸

꜡Ⱳ♇♩∞↑≢∆═≡╩ ∆╢─≢│⌂ↄ⁸ ꜡Ⱳ♇♩ ─♦☺♃ꜟ

╙ꜟכ♠ ╘ ╛ ⌐ ─ꜟכ♠ꜟ♃☺♦√∫ ╩⇔≡™ↄ ⅜№╢⁹ 
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 4-1 ≤ ─ ╩ ╕ⅎ√ ─ ꜡Ⱳ♇♩ ꜟכ♠ꜟ♃☺♦─

╩ ⇔√ ≤ ↕╣╢  

 

 

╕√⁸ ─ ꜡Ⱳ♇♩─ ⌐⅔™≡│⁸ ꜡Ⱳ♇♩─ ─ ≤

╙ ⌂ ≢№╢⁹ ─ ⌐ ™√∞™√ ─ ⅛╠│

─ │ ╕√│ ╩ ⇔⁸ │1,0001,500╩ ∆╢

⅜ ⅛∫√⁹⌂⅔⁸꜡Ⱳ♇♩ ─√╘─ │ ⅜ ⇔⁸∕─

─ ⌐≈™≡│ ╕√│ ⌐ ⇔≡╙╠℮╟℮⌂ ╖╙

ⅎ╠╣╢≤─ ╙№∫√⁹╕√⁸ ⅜ ╩ ∆╢⌐│⁸ ─

─ ╩ ╠⅛⌐∆╢↓≤⅜ ≤ ⅎ╠╣╢⁹ 

⌐ ─ ╛ ─ ─ ⅜ ⌐ ⌂ ≤⌂∫≡™╢

≢│⁸ ꜡Ⱳ♇♩╛ICT♠כꜟ╩ ∆╢↓≤≢⁸ ─

╩ ∆╢≤≤╙⌐⁸ │ ╖ ╣√ ≢ ↄ ⇔√ ⅜≢⅝╢ ╩

∆╢↓≤⅜ ╕╣╢⁹ 

  


