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 I   

1.  

⅜ ─ ⅜ ⌐ ∆╢⌂⅛⁸ ╠╣√ ╩ ⌐ ⇔⁸ ⌐╟╡

↕╣╢ ╩ ∆╢√╘⌐│⁸ ⅜⁸ ╩ ⌐ ⇔≡⁸◄ⱦ♦fi☻

⌐ ≠ↄ $!/,$ÝÐËÌÕÊÌɪÉÈÚÌËɯ/ÖÓÐÊàɯ,ÈÒÐÕÎ╩ ∆╢ ⅜№╢⁹$!/,

╩ ≢ ∆╢√╘⌐│⁸ ─ ≤ ─ ╩ ⌐⇔⁸◄ⱦ♦fi☻⌐

≠ↄ ─ ה ╩ ℮ ╩ ╘╢≤≤╙⌐⁸ ─ ≢ ╠⅛⌐⌂∫√◄ⱦ

♦fi☻─ ╛ ⌐≈™≡ ─ ≢ ⇔⁸ ⌂╢ $!/,─ ⌐≈⌂→╢

↓≤⅜ ≢№╢⁹ 

∕↓≢ ─☻כ◔◓fi▫♦כꜞ─,/!⁸$│≢ ╩ ⇔≡⁸ᾋƛƕƕƝ

⅜ ╩ ⇔≡™╢₈ ☿fi♃כ ₉⁹ ∂⁹ ─ ─ ╩

℮⁹ ⌐│⁸ƖƘ ─ᾋƛƕƕƝ─ ⁸ ─ᾋƛƕƕƝ─ ┘

ᾋƛƕƕƝ─ ⌐⅔↑╢ ─ ─ ╛⁸ ╩ ≤⇔√▪fi◔כ♩

╩ ∆╢↓≤⌐╟╡⁸ᾋƛƕƕƝ─ ⅜⁸ ─ ⌂ ╛ ─

─ ⌐ ↑≡⁸ ─ ╩ ⇔≡™╢⅛ ╩ ∆╢⁹ 

 

2. ƛƕƕƝ  

ᾋƛƕƕƝ≤│⁸ ⌂◔●╛ ╩⇔√ ⌐⁸ ╩ ╪∞ ⅜ ™⅛⁸∕╣≤╙ ∆←

⌐ ⌐ ∫√ ⅜ ™⅛⌂≥⁸ ⌐ ℮ ⌐⅔™≡ ⅛╠▪♪Ᵽ▬☻╩ ↑╢

↓≤⅜≢⅝╢ ≢№╢⁹ᾋƛƕƕƝ⌐ ∑╠╣√ ≢│⁸ ╛ ⁸

⅜ ╩ ™⁸ ╛◔●─ ╩ ⇔√ ≢⁸ ╩ ╪∞ ⅜ ™⅛⁸ ™≢

╩ ⇔√ ⅜ ™⅛⁸ ≢⅝╢ │≥↓⅛ ╩ ⇔≡™╢⁹ᾋƛƕƕƝ│

⅜ ╩ ⇔≡™╢ ≢№╢⅜⁸∕─ ⌐│⁸ ⅜ ₁

⌐№╡⁸ ─ ╙ ⇔⅜∟≤™℮ ⅜№╢⁹ 

ᾋƛƕƕƝ─ │ ─ ⌐ ⌡╠╣≡™╢⅜⁸ ɯ(ɪƕ⌐ ↕╣≡™╢╟℮⌐⁸

ƕƛ ≢ ↕╣≡⅔╡⁸ ⱬכ☻≢ ƙȮƜƘƕ ⅜◌Ᵽכ↕╣≡™╢ ◌Ᵽכ

ƘƚȭƔ⁹ ɯ(ɪƖ│ ⌐≈™≡⁸ ⁸ ⁸ ≢

↕╣≡™╢ ─╖ ⁸ ⁸ƕƕƝ┼─ ─ ╩ ⇔√╙─≢№╢⁹

≢ │ ™⅜№╢√╘⁸ ─ ⌐ √∫≡│↓─ ╡╙ ⇔≈≈

∫≡™ↄ⁹ 
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ɯ(ɪƕ ᾋƛƕƕƝ─  

 
 

 

10

17

( )

12

5,841
46.0%

9
1,351
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ɯ(ɪƖ ᾋƛƕƕƝ ┘  

     119  

 24  25 10  51.1Ṿṕ 30 Ṗ   

 Ḳ19 Ṍ 8 Ḳ14
Ṍ 8 Ḳ8 Ṍ 8  29 10  20.8Ṿ   

 24  30 10     

 24  29 10  13.4Ṿ   

 24  19 6  53.6Ṿ   

 24  28 1  64.2Ṿṕ 30 Ṗ   

 19 Ṍ 8  
( 24 ) 29 12     

 24  2 10     

 24  21 10  51.6Ṿṕ 30 Ṗ   

 24  29 10  42.3Ṿ   

 24  21 10     

 24  25 4  43.3Ṿ   

 Ḳ19 Ṍ 8  
Ḳ8 Ṍ 8 ( ) 30 9     

 24  31 1     

 Ḳ18 Ṍ Ị  
24 ( ) 12     

 24  7     

 24  28 6     
┘₈ ☿fi♃כ ᾋƛƕƕƝ─ ₉ÏÛÛ×ÚȯɤɤÞÞÞȭÍËÔÈȭÎÖȭÑ×ɤÚÐÕÎÐɍÒÌÕÛÖɤÒÌÕÛÖɤÐÛÌÔÚɤ×ÖÚÛɪ

ƘƜɤƔƗɤÚÏÐÙàÖÜɍÉÌÛÛÌÕƕȭ×ËÍ 

 

https://www.fdma.go.jp/singi_kento/kento/items/post-48/03/shiryou_betten1.pdf
https://www.fdma.go.jp/singi_kento/kento/items/post-48/03/shiryou_betten1.pdf
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3.  

ᾋƛƕƕƝ─ ─ ─ ⌐⁸ ─꜡☺♇◒⸗♦ꜟ╩ ∆╢↓≤≢

╛▪ⱪ꜡כ♅╩ ∆╢⁹ᾋƛƕƕƝ─꜡☺♇◒⸗♦ꜟ╩ ™√╙─⅜ ɯ(ɪƗ≢№╢⁹ᾋ

ƛƕƕƝ─ ▪►♩◌ⱶ│⁸ ╠╣√ ─ ┘ ─ ™ ┼ ⌐

∆╢↓≤⌐╟╢ ─ ≢№╢⁹∕╣╩ ∆╢√╘─ ▪►♩◌ⱶ≤⇔≡⁸

─ ─ ╩ ∂√ ─ ╛⁸ ─

─ ⌂≥⅜№╢⁹▪►♩ⱪ♇♩≤⇔≡│⁸ᾋƛƕƕƝ─ ⅜ ∆╢

↓≤╛⁸ ⅜ ∆╢↓≤⅜№╢⁹ 

∆╢╟℮⌐⁸ ≢│ ─▪ⱪ꜡כ♅⌐╟∫≡ᾋƛƕƕƝ─ ╩ ∆╢⅜⁸▪

◒♥▫ⱦ♥▫≢№╢ᾋƛƕƕƝ─ ╛ ה ≤⁸▪►♩ⱪ♇♩≢№╢ ╛

─ ⌐≈™≡│⁸ ≤⇔≡▪fi◔כ♩ ⌐╟∫≡ ∆╢⁹ ╛

─ ▪►♩◌ⱶ⌐ ∆╢ ⌐≈™≡│⁸ ≤⇔≡ ─ ♃כ♦

╩ ™√ ⌐╟∫≡ ∆╢⁹⌂⅔⁸ ▪►♩◌ⱶ≢№╢ᾋƛƕƕƝ─ ⌂ ≢№

╢ ╠╣√ ─ ╛⁸ ─ ™ ┼ ⌐ ∆╢↓≤⌐╟╢ ─

⌐≈™≡│⁸ ⌐│ ─ ≤∆╢⁹ 

 

ɯ(ɪƗ ᾋƛƕƕƝ─꜡☺♇◒⸗♦ꜟ 

 

 

4.  

─≤⅔╡⁸ ⌐ᾋƛƕƕƝ≤™∫≡╙ ╛ ⁸ ⁸ ⌂

≥│ ⌐ ≢№╢⁹∕─√╘ ⌂ ╩ ∫≡╙⁸ ╩ ∫≡⇔╕℮ ⅜

™⁹ 

ɯ(ɪƘ│⁸ ┘ ─ ה╖ ╖╩ ⇔√╙─≢№╢⁹ ─ ╖

│⁸ ᾋƛƕƕƝ─ ⌂ ╩ ⌂ ╡ ╩ ⇔√ ≢ ≢⅝╢ ≢№╢⁹

≢♃כ♦⁸≢ ⅎ╠╣╢ ─ ⇔⅛ ♃כ♦⁸∏⅝≢│ ⅜ ⇔≡™╢ │

─ ™ ╩ ℮↓≤⅜≢⅝⌂™⁹ ⅎ┌ ɯ(ɪƗ─꜡☺♇◒⸗♦ꜟ─▪►♩◌ⱶ⌐│

ṕ Ṗ

ṕ Ṗ

ṕ
Ṗ
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₈ ─ ₉≤™∫√╙─⅜ ╕╣╢ ⅜№╢⅜⁸↓℮⇔√▪►♩◌ⱶ╩

⌐ ∆╢↓≤│ ⇔™√╘⁸ ∆╢↓≤⅜ ⇔™⁹╕√ ≢│⁸ ⌐╟∫

≡▪►♩◌ⱶ⌐≥─╟℮⌂ ⅜ √─⅛╩ ∆╢↓≤│≢⅝╢╙──⁸⌂−∕℮⇔√

⅜ ╠╣√─⅛≤™℮ⱷ◌♬☼ⱶ⌐≈™≡ ⅎ╩ ∆↓≤│ ⇔™⁹ 

│≢♃כ♦⁸│≡™≈⌐ ⅎ⅝╣⌂™ ╩ ∆╢↓≤⅜≢⅝√╡⁸ ⅜

⇔√ⱷ◌♬☼ⱶ╩ ╠⅛⌐⇔√╡≢⅝╢↓≤⅜ ╖≢№╢⁹ ≢⁸ ─ ⌐╟

∫≡│ ─ ╡ ╗ ⅜ ≡⅝≡⇔╕∫√╡⁸ ⌂ ⅜ ⇔⅛∫√╡∆╢

⅜ ↕╣╛∆™ ⅜ ╖≤⌂╢⁹ 

∕↓≢ ≢│⁸ ╩ ⌐ ╖ ╦∑╢↓≤⌐╟∫≡⁸∕╣∙╣─ ╖╩ ⅛⇔

√ ╩ ™√™⁹ ⌐│⁸ ⅛≈ ⌂ ╩ ⌐╟∫≡ ∫√ ≢⁸

≢♃כ♦ ⅎ⅝╣⌂™ ╛ ─ⱷ◌♬☼ⱶ╩ ⌐╟∫≡ ∆╢⁹ 

 

ɯ(ɪƘ ה ─ ה╖ ╖ 

 

 

╩ ╕ⅎ≡ ─ ▪ⱪ꜡כ♅╩ ⇔√╙─⅜ ɯ(ɪƙ≢№╢⁹ ≢│⁸

ᵑᾋƛƕƕƝ⌐ ╢▪fi◔כ♩ ⁸ᵒᾋƛƕƕƝ─ ⌐ ∆╢ ה ⁸ᵓ

┼─ⱥ▪ꜞfi◓ ⁸─Ɨ≈─▪ⱪ꜡כ♅╩ ™╢⁹ 

ᵑ─▪fi◔כ♩ ≢│⁸ ɯ(ɪƗ─꜡☺♇◒⸗♦ꜟ≢ ⇔√▪►♩ⱪ♇♩┼─ ╩

≤⇔≡ ∆╢⁹ ⌐│⁸ᾋƛƕƕƝ─ ┘ ─ ⌐ ∆╢▬fi♃

♩כ◔Ⱡ♇♩▪fiכ ⌐╟∫≡⁸ᾋƛƕƕƝ─ ╛ ⌐ ∆╢ ⱪ꜡☿☻─

™╩ ∆╢⁹ 

ᵒ─ ≢│⁸ ╛ ╩♃כ♦─ ™√ ⌐╟∫≡⁸ᾋƛƕƕƝ

─ ⅜ ╛ ≤™∫√▪►♩◌ⱶ⌐≥─ ╩ ╓⇔√─⅛╩

∆╢⁹ 

ᵓ─ⱥ▪ꜞfi◓ ≢│⁸ᾋƛƕƕƝ─ ┘ ─№╦∑≡ ƚ ⌐

⇔≡⁸ᾋƛƕƕƝ─ ⌐ ⅜ ∂≡™╢ ╛⁸ ≢ ≤⇔≡™╢ │⌂™⅛

Â ṕẻ7119Ṗ

Â

Â

Â

Â

Â

Â

Â

Â

Â
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╩ ∆╢⁹ ⌐│⁸ŋ ▪fi◔כ♩ ┘ᵒ ─ ╩ ⇔⌂⅜╠⁸

⌐ ⇔≡ⱨ▫כ♪Ᵽ♇◒╩ ╢⁹ 

 

ɯ(ɪƙ ─▪ⱪ꜡כ♅ 

 

 

5. ѝ Кὦ ѝ ̌  

(1)  

▪fi◔כ♩ ⌐ ∆╢ ┘ ╩ ⇔√╙─⅜ ɯ(ɪƚ≢№╢⁹▪fi◔כ♩

≢│⁸ ה ╛⁸ᾋƛƕƕƝ⌐╟╢ ⌂ ╩ ⌐ ╩ ℮⁹ 

 

ɯ(ɪƚ ▪fi◔כ♩ ⌐ ∆╢ ה  

 

 

ẻ7119

Âẻ7119

ẻ7119

Âẻ7119

ẻ7119

ṕ Ṗ

Âẻ7119 24
Â

ẻ7119

Âẻ7119 Â

ẻ7119

ẻ7119 ẻ7119

ẻ7119 ṕ
119 Ṗ ẻ7119

ẻ7119 ẻ7119

ẻ7119 119

ẻ7119

ẻ7119 ṕ
Ṗ

ẻ7119

119
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(2) ὑ ѝ  

⌐ ∆╢ ┘ ╩ ⇔√╙─⅜ ɯ(ɪƛ≢№╢⁹ ≢│⁸

╛ ⌐ ⇔≡⁸ᾋƛƕƕƝ⅜≥─╟℮⌂ ╩ ⅎ≡™╢⅛⁸╕√∕─

│ ƖƘ ה ─ ™╛⁸ ⌐╟∫≡≥─╟℮⌐ ⌂╡ ╢⅛╩ ∆╢⁹ 

 

ɯ(ɪƛ ⌐ ∆╢ ה  

 

 

 

  

ẻ7119
Âẻ7119

ẻ7119

24
Â24

ẻ7119 Âẻ7119
ẻ7119
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 II  Ḩ ѝ  

1.  

(1)  

ᾋƛƕƕƝ─ ╛ᾋƛƕƕƝ─ ⌐╟╡ ⅜ ⅝√─⅛╩ ⇔⁸ ɯ(ɪƚ─

╩ ∆╢√╘⁸ ⱴ◒꜡Ⱶꜟ⅜ כ♃♬⸗╢∆ ƗȮƔƔƔ╩ ⌐ ÞÌÉ▪fi◔

♩כ ╩ ⇔√ ɯ((ɪƕ⁹ │ ƖƔƖƕƕ ƕƘ ⅛╠ ƖƔƖƕƕ ƕƙ

─Ɩ ™⁸ ╡ ↑ ╩ √⇔√ƗȮƔƝƔ─⸗♬♃כ⅛╠ ╩ √⁹

◘fiⱪꜟ─ ╡ ↑│ ɯ((ɪƖ─≤⅔╡≢№╢⁹ 

 

ɯ((ɪƕ ▪fi◔כ♩ ─  

 
 ̧ ⱴ◒꜡Ⱶꜟ⅜ כ♃♬⸗╢∆ ƗȮƔƔƔ 

β ⌂ │ ╩ √⇔√ƗȮƔƝƔ 

  ̧ 6ÌÉ▪fi◔כ♩ 

  ̧ ƖƔƖƕƕ ƕƘ ƕ ƕƙ  

 

ɯ((ɪƖ ◘fiⱪꜟ─ ╡ ↑ 

  

◘fiⱪꜟ◘▬☼ 

 

 

 

ƕƔƔ  

ƕȮƛƔƔ 

 ̧  

ü ⁸ ⁸ ⁸ ⇔╞ ↄ ⁸

⁸ ⁸ ⁸ ⁸ ⁸

⁸ ╩ ↄ ⁸ ⁸  

 ̧  

ü ⁸ ⁸ ⁸ ⁸

⁸ ╙ ╗ ⁸ ⁸

╙ ╗ ⁸ ╙ ╗ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸

⁸ ╙ ╗  

 

ƕƔƔ 

ƘƔƔ  

 ̧ ⁸ ⁸ ⁸  

 (1) ƕƔƔ  (1) ⁸ ⁸ ⁸ ─
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 (2) ƕƔƔ  

(3) ƕƔƔ 

ƝƔƔ  

℮∟⁸ ╩ ╗  

(2) ⁸ ⁸ ⁸ ─ ╕

∫≡™╢  

(3) ∕─ ─  

 

(2) ᵂ 

│ ɯ((ɪƗ─≤⅔╡≢№╢⁹ ≢ ⇔√ │ ─ ⌐ ≤

⇔≡ ⇔≡™╢⁹ 

ɯ((ɪƗ ה  

 
 ̧ ⁸  

 ̧ ⁸ ⁸ ⁸ÌÛÊȭ 

 

 ̧ ᾋƛƕƕƝ⌐≈™≡ ∫≡™╢⁸ ™√↓≤⅜№╢

⅜ │ ╠⌂™⁸ ™√↓≤╙⌂™⁸ÌÛÊȭ 

 ̧ ─⅝∫⅛↑ 

ƕƕƝ ╛ ה

⌐ ∆╢  

 ̧ ─ ⌐ ∆╢ ȹ ה Ⱥ 

 ̧ ה ≤─  

ᾋƛƕƕƝ─ ɤ  

 ̧ ─  

 ̧ ⇔√ ⁸ƕƕƝ ⌐ ∫√⅛≥℮⅛ 

 ̧ ⇔√ ה ⌂ ╩╙√╠∆⅛⌂≥  

 ̧ ─ᾋƛƕƕƝ─  
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2. ƛƕƕƝ ↓ ѫ ѝ  

(1)  

≢│⁸▪fi◔כ♩ ╩ ™≡ᾋƛƕƕƝ─ ╛ ⌐ ∆╢ ╩ ℮⁹ 

ɯ((ɪƘ│ᾋƛƕƕƝ─ ⌐⁸ᾋƛƕƕƝ─ ה ╩ ⇔√╙─≢№╢⁹

≢│ ƕƝ ƖƘה ╛ Ɩƕ ƖƘה ⌂≥⁸

⅛╠ ─ ⇔≡™╢ ≢│⁸ ╛ ⅜ ™ ⌐№╢⁹ ≢⁸ ⌐

↕╣√ ƖƝ ה ╛ Ɩ ƖƘה ⁸

ƗƔ ה ⌂≥│ ה ⅜ ↄ⌂∫≡™╢⁹╕√

≢ ⇔≡™╢ │ ה ⅜ ™⁹↓╣│⁸ ⌂ ⅛╠─ │ ╦╡╛

∆™ ╛⁸ ꜠ⱬꜟ≢ ⇔≡™╢≤↓╤│ ╩⇔≡™╢ ⌂≥

⅜ ⅎ╠╣╢⁹ 

 

ɯ((ɪƘ ᾋƛƕƕƝ ─ ה  

 

◓ꜝⱨ─ ─ ╤⌐│⁸ᾋƛƕƕƝ─ ≤ ƖƘ │ ╩ ⇔≡™
╢⁹ 

 

ɯ((ɪƙ│⁸ ─▪fi◔כ♩⌐⅔↑╢ᾋƛƕƕƝ─ ₈ ⇔√↓≤⅜№╢₉≤₈

∫≡™╢⅜⁸ ⇔√↓≤│⌂™₉─ ≤⁸ ɯ(ɪƖ≢ ⇔√ ─ ⌐╟╢

╩ ⇔√╙─≢№╢⁹ ─ ⌐≈™≡│⁸ ה ה ה

⅜ ⌂∫≡™╢√╘ ⌂ ⅜≢⅝⌂™ ⌐│ ⅜ ∞⅜⁸ ─▪fi

≢♩כ◔ ─ ™ │⁸ ─ ≢╙ ⅜ ™ ⅜№╢⁹√∞⇔

─ ⅜ ↔≤─ ─ ⅜ ⅝™⁹↓╣│⅔∕╠ↄ ╛ ─ ™

4.9%

5.8%

7.8%

10.7%

12.6%

5.8%

6.8%

8.7%

9.7%

15.5%

9.7%

5.8%

23.3%

25.2%

26.2%

32.0%

21.4%

18.4%

32.0%

17.5%

14.6%

21.4%

25.2%

24.3%

30.1%

28.2%

25.2%

33.0%

29.1%

71.8%

71.8%

68.0%

60.2%

76.7%

81.6%

57.3%

69.9%

83.5%

72.8%

72.8%

68.9%

61.2%

62.1%

59.2%

57.3%

65.0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(n=103)הH29ה

(n=103)הH3024ה

(n=103)הH2924ה

(n=103)הH1924ה

(n=103)הH29ה

(n=103)הR224ה

(n=103)הH2124ה

(n=103)הH2124ה

(n=103)הH30ה

(n=103)הR ה

(n=103)הR 24ה

(n=103)הH2824ה

(n=103)הH2524ה

(n=103)הH2824ה

(n=103)הH2924ה

(n=103)הH2524ה

(n=103)הH3124ה

ѫ ǞǦǚǯǓǉȒ ǪǭǋȒǓƲѫ ǞǦǚǯǶǱǋ ȐǱǋ
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⌐╟╢╙─∞≤ ⅎ╠╣╢⁹ 

 

ɯ((ɪƙ ᾋƛƕƕƝ─ ≤ ▪fi◔כ♩─  

 

 

ɯ((ɪƚ│⁸ ɯ((ɪƘ≢ᾋƛƕƕƝ╩₈ ⇔√↓≤⅜№╢₉ ⇔ↄ│₈ ∫≡™╢⅜⁸

⇔√↓≤│⌂™₉≤ ⇔√ ⌐ ⇔≡⁸ᾋƛƕƕƝ╩ ∫√ ╩ ⌡√ ─

≢№╢⁹ ⇔≡⅛╠ ─ ⇔≡™╢⁸ ⁸ ⁸ ⌂≥≢│⁸₈ƕƔ

⅛╠₉╛₈ƚ Ɲ ₉≤™℮ ⅜ ↄ⌂∫≡⅔╡⁸ ⅜ ╩⅛↑≡ ⇔≡™

╢ ⅜℮⅛⅜ⅎ╢⁹ ≢⁸ ⁸ ⁸ ⁸ ⌂≥≢│⁸₈ƕ ₉╛

₈ƕ Ɩ ₉≤™℮ ⅜ ↄ⌂∫≡™╢⁹↓╣╠─ │ ⅜ ≢№╢√╘⁸ᾋƛƕƕƝ

╩ ∫√ ╙ ≤⌂∫≡™╢ ⅜ ™⁹ 

 

0%

10%

20%

30%

40%

50%

60%

70%

0% 10% 20% 30% 40% 50% 60% 70%

#7119

#7119
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ɯ((ɪƚ ᾋƛƕƕƝ╩ ∫√ ᾋƛƕƕƝ╩ ∫≡™╢ ⌐ ⇔√  

 

◓ꜝⱨ─ ─ ╤⌐│⁸ᾋƛƕƕƝ─ ≤ ƖƘ │ ╩ ⇔≡™
╢⁹ 

 

ɯ((ɪƛ│ ─ ⌐ ⇔≡⁸ᾋƛƕƕƝ╩ ∫√ ╩ ⇔√ ≢№╢⁹▪fi

│≢♩כ◔ ɯ((ɪƛ⌐ ⇔≡™╢ ⌐╙₈ ╛ ⅜ ∆╢▬ⱬfi♩ ₉

╛₈∕─ ₉≤™℮ ╙№╢⅜⁸ ⅜ ⌂⅛∫√√╘ ⅛╠│ ⇔≡™╢⁹╕√⁸

↔≤⌐ ─ ⅛∫√ ┘ ⅛∫√ ╩ ⇔√╙─⅜ ɯ((ɪƜ≢№╢⁹ 

╩╖╢≤⁸₈ ─ ₉≤™℮ │⁸ ⁸ ⁸ ⌂≥≢

ↄ⌂∫≡™╢⁹↓╣╠─ │ ᾋƛƕƕƝ╩ ⇔≡⅔╡⁸ ╩ ∂√ ⅜

⌐ ∫≡™╢ ⅜№╢⁹₈▬fi♃כⱠ♇♩₉⌐≈™≡│⁸ ⁸ ⁸

⌂≥⅜ ↄ⌂∫≡™╢⁹₈ⱳ☻♃הכⱤfiⱨ꜠♇♩₉⌐≈™≡│⁸ ⁸ ⁸

⌂≥≢ ↄ⌂∫≡™╢⁹₈ ה ה ₉⌐≈™≡│⁸ ⁸ ⁸ ⁸

⌂≥ ≢ ⅜ ↄ⌂∫≡™╢⁹₈♥꜠ⱦה○☺ꜝה ₉│⁸ ⁸

⁸ ⁸ ⌂≥─ ≢ ⅜ ↄ⌂∫≡™╢⁹ 

⌂⅔⁸₈ ─ ₉╛₈ⱳ☻♃הכⱤfiⱨ꜠♇♩₉─ ⅜ ™ ⌐ ∆╢ⱥ▪

ꜞfi◓ ≢│⁸↓╣╠─ ⅜ ↄ⌂∫≡™╢ ≤⇔≡⁸ ─ ≤ ═ ─ ⅜

10.3%

6.1%

12.2%

52.6%

15.9%

9.7%

17.6%

10.7%

10.7%

9.4%

7.5%

5.1%

6.8%

8.3%

27.6%

24.1%

6.1%

14.6%

8.3%

10.5%

6.8%

12.9%

23.5%

14.3%

28.6%

18.8%

17.5%

12.8%

19.0%

6.8%

16.7%

10.3%

20.7%

21.2%

19.5%

20.8%

5.3%

20.5%

19.4%

5.9%

17.9%

7.1%

12.5%

35.0%

25.6%

35.7%

15.9%

11.1%

24.4%

11.4%

22.6%

10.3%

15.9%

8.3%

6.9%

6.1%

7.3%

8.3%

5.3%

11.4%

6.5%

11.8%

3.6%

7.1%

9.4%

7.5%

5.1%

7.1%

13.9%

48.3%

44.8%

57.6%

22.0%

54.2%

26.3%

34.1%

29.0%

41.2%

50.0%

42.9%

46.9%

32.5%

41.0%

31.0%

50.0%

41.7%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

( (H29ה

(24 (H30ה

(24 (H29ה

(24 (H19ה

( (H29ה

(24 (R2ה

(24 (H21ה

(24 (H21ה

( (H30ה

( Rה )

(24 Rה )

(24 (H28ה

(24 (H25ה

(24 (H28ה

(24 (H29ה

(24 (H25ה

(24 (H31ה

1 1 2 3 5 6 9 10 ⅛╠ ™≈ ∫√⅛ ⅎ≡™⌂™
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≢№╢ ╙ ↕╣√⁹ 

 

ɯ((ɪƛ ᾋƛƕƕƝ╩ ∫√ ᾋƛƕƕƝ╩ ∫≡™╢ ⌐ ⇔√  

 
◓ꜝⱨ─ ─ ╤⌐│⁸ᾋƛƕƕƝ─ ≤ ƖƘ │ ╩ ⇔≡™
╢⁹ 

 

20.7%

20.7%

36.4%

31.7%

29.2%

31.6%

36.4%

29.0%

41.2%

46.4%

42.9%

28.1%

30.0%

28.2%

35.7%

36.4%

25.0%

31.0%

20.7%

18.2%

22.0%

8.3%

26.3%

20.5%

16.1%

17.6%

21.4%

32.1%

12.5%

12.5%

7.7%

23.8%

11.4%

13.9%

20.7%

3.4%

6.1%

14.6%

37.5%

15.8%

15.9%

29.0%

17.6%

14.3%

10.7%

25.0%

30.0%

7.7%

23.8%

15.9%

13.9%

6.9%

10.3%

9.1%

14.6%

12.5%

5.3%

18.2%

22.6%

5.9%

7.1%

14.3%

12.5%

12.5%

10.3%

16.7%

18.2%

8.3%

13.8%

24.1%

18.2%

31.7%

16.7%

31.6%

25.0%

9.7%

11.8%

3.6%

14.3%

15.6%

25.0%

12.8%

21.4%

9.1%

13.9%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

( H29ה

n=29)

(24 H30ה

n=29)

(24 H29ה

n=33)

(24 H19ה

n=41)

( H29ה

n=24)

(24 R2ה

n=19)

(24 H21ה

n=44)

(24 H21ה

n=31)

( H30ה

n=17)

( Rה

n=28)

(24 Rה

n=28)

(24 H28ה

n=32)

(24 H25ה

n=40)

(24 H28ה

n=39)

(24 H29ה

n=42)

(24 H25ה

n=44)

(24 H31ה

n=36)

─ ▬fi♃כⱠ♇♩ ⱳ☻♃הכⱤfiⱨ꜠♇♩ ה ה ♥꜠ⱦה○☺ꜝה
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ɯ((ɪƜ ᾋƛƕƕƝ╩ ∫√ ה  

 
─ ─ ↑│⁸ ╩ ⇔≡™╢⁹ 

  

1 ╦ῢᾉ 46.4% ᾉ 32.1% ᶣᾉ 37.5% ᾉ 22.6% Ằ 31.7%

2 ᾉ 42.9% ẋ ᾉ 31.0% ╘ ◕ 30.0% ∫ 18.2% Ằ 31.6%

3 ︡ᾉ 41.2% Ằ 26.3% ᾉ 29.0% ◕ 18.2% ∫ 25.0%

4 ≥Ờᾉ 36.4% ᾭ◕ 23.8% ᴎᾉ 25.0% ᾭ◕ 16.7% ╘ ◕ 25.0%

5 ∫ 36.4% Ằ 22.0% ᾭ◕ 23.8% Ằ 14.6% ᾉ 24.1%

13 ᴅ ◕ 28.2% ᴎᾉ 12.5% ῲ ◕ 13.9% ῲ ◕ 8.3% ᴅ ◕ 12.8%

14 ᴎᾉ 28.1% ╘ ◕ 12.5% ᾉ 10.7% ╦ῢᾉ 7.1% ︡ᾉ 11.8%

15 ῲ ◕ 25.0% ◕ 11.4% ᴅ ◕ 7.7% ẋ ᾉ 6.9% ᾉ 9.7%

16 ẋ ᾉ 20.7% ᶣᾉ 8.3% ≥Ờᾉ 6.1% ︡ᾉ 5.9% ◕ 9.1%

17 ᾉ 20.7% ᴅ ◕ 7.7% ᾉ 3.4% Ằ 5.3% ╦ῢᾉ 3.6%

ӡ ꜛⱵ χῲ Ⱡ ϱрЌ˔КАЕ
ЪІЌ˔ʾ

ОрТйАЕ
ᴪ ʾ ʾ

ГйРʾжЅϷʾ
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(2) ᶥₒѝ  

≢ ⇔√ᾋƛƕƕƝ─ ⌐≈™≡⁸ ╩ ™╢↓≤≢╟╡ ⌂ ╩

℮⁹ ɯ((ɪƝ│ᾋƛƕƕƝ╩ ∫≡™╢ ⌐ƕ≤⌂╢♄Ⱶכ ╩ ≤⇔⁸

♄Ⱶכ╩ ≤⇔√ ≢№╢⁹ ♄Ⱶכ─ │ ה ≢

№╢⁹↓─ │ ⌐ ɯ((ɪƘ╩ ⌐ ⇔√╙─≢№╡⁸ ⌂ │ ɯ

((ɪƘ≤ ╦╠⌂™⅜⁸ ╩ ≢ ╢≤ ה ≤ ⇔≡⁸

│ƕƝȭƛ⁸ │ƕƚȭƜ⁸ │ƝȭƔ⁸∕╣∙╣ ⅜ ↄ⌂∫≡™╢⁹

⌐╖╢≤⁸ │ƕƝȭƛ⁸ │ƕƛȭƜ⁸ ⅜ƕƙȭƜ⁸∕╣∙╣ ↄ⌂∫≡™╢⁹ 

ɯ((ɪƕƔ│⁸ ─ ⌐ ╛ ┼─▪◒☿☻ ⅛⅛╡≈↑ ╛ ≢

⅝╢ ─ ⁸ ⌐ ה ⅜ ⌂ ⅜№╢⅛ ╩ ≤⇔≡

⇔√ ≢№╢⁹™∏╣─ ≢╙ ♄Ⱶכ│ ⅝ ⅝ ⌐ ⅎ≡™╢⅜⁸ │

ɯ((ɪƝ≤ ≢№╢√╘ ⅛╠│ ⇔≡™╢⁹ƕ │ ≤ ─╖╩ ⇔√

∞⅜⁸ᾋƛƕƕƝ─ ⌐ ⌐ ⌂ │ ↕╣⌂™⁹ │⁸ ≤⇔≡

™╢ ƘƔ ≤ ⇔≡⁸ƗƔ ≢ ƙȭƗ⁸ƚƔ ≢ ƛȭƛ ⁸∕╣∙╣ ⅜ ↄ⌂∫≡™

╢⁹↓℮⇔√ │ ≥╙╛ ─ ╩☼כ♬ ⇔≡⁸ᾋƛƕƕƝ─ ⅜ ↄ⌂∫≡

™╢ ⅜ ↕╣╢⁹ 

Ɩ │⁸ ─ ─ ╛ ┼─▪◒☿☻╩ ≤⇔≡ ⇔√

≢№╢⁹ ─ │ ƙ ∞⅜⁸™∏╣─ ╙ ⌐ ⌂

⌐⌂∫≡™⌂™⅜⁸ ⅜ ↄ⌂╢╒≥ ⅜ ∆╢ ⅜№╢⁹↓╣│

⌂≥⌐ ⅛╠ᾋƛƕƕƝ─♅ꜝ◦ ╩ ↑ ∫√ ≢№╢ ╙№╢⁹↓─ ╩

╕ⅎ╢≤⁸ ↄ ⇔≡™╢ ⌐ᾋƛƕƕƝ─ ╩ ∆╢ ⅜ ∞≤ ⅎ╢ ⅜

№╢⁹ ┼─▪◒☿☻╩╖╢≤⁸ ≢─ 1─ │ⱪꜝ☻≢№╢

╙── ⌐ ≢│⌂™⁹ ≢⁸ ה ⌂ ⅜ ⁸╛☻כ◔╢№⌐

⅛⅛╡≈↑ ⁸☻כ◔╢™⅜ ≢⅝╢ ╡ ™⌐ ─⁸ƕƕƝ☻כ◔╢™⅜

2⅜ ─ᾋƛƕƕƝ╙╣∏™⁸│≡™≈⌐☻כ◔™ ╩ ⅝ →╢ ⅜№╢⁹ ⌐

⅝™─│⅛⅛╡≈↑ ⅜™╢ ≢№╡⁸ ╩ƕƘȭƖ⅝ →╢ ⅜№╢⁹↓℮⇔√

╩ ╕ⅎ╢≤⁸ ⅜ ⌂ ╒≥ᾋƛƕƕƝ╩ ∆╢ ⅜ ™ ⅜№╢≤ ⅎ

╢⁹ 

 

 

                                                        
1ɯ▪fi◔כ♩ ─℮∟⁸₈ƕ ╙ ⅛⌂⅛∫√₉╩Ɣ⁸₈ƕ Ɩ ₉╩ƕȭƙ⁸₈Ɨ ƙ ₉╩

Ƙ⁸₈ƚ ƕƔ₉╩Ɯ⁸₈ƕƕ ₉╩ƕƖ≤⇔≡ ⇔√ ⁹ 
2ɯ₈ƕƕƝ⌐ ╩⅛↑√↓≤⅜№╡╕∆⅛ ₉≤™℮ ⌐ ∆╢ ≤⇔≡⁸₈⅛↑√

↓≤│⌂™₉╩Ɣ⁸₈ƕ ⅛↑√↓≤⅜№╢₉╩ƕ⁸₈Ɩ Ɨ ⅛↑√↓≤⅜№╢₉╩Ɩȭƙ⁸₈Ƙ

⅛↑√↓≤⅜№╢₉ƙ≤⇔≡ ⇔√ ⁹ 
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ɯ((ɪƝ ᾋƛƕƕƝ─ ⌐ ∆╢  

 

ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ │  

 

(1)

0.0515

(0.0459)

0.0515

(0.0459)

0.0904*

(0.0475)

0.168***

(0.0497)

0.00299

(0.0433)

-0.0456

(0.0400)

0.197***

(0.0502)

0.0709

(0.0468)

-0.0650*

(0.0385)

0.0418

(0.0455)

0.0418

(0.0455)

0.0807*

(0.0472)

0.158***

(0.0495)

0.149***

(0.0493)

0.178***

(0.0499)

0.197***

(0.0502)

0.119**

(0.0485)

3,090

0.026
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ɯ((ɪƕƔ ᾋƛƕƕƝ─ ⌐ ∆╢ ╛ ┼─▪◒☿☻╩  

 

ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ │  

 

  

(1) (2)

0.0157 0.0199

(0.0167) (0.0163)

20 0.0391 0.0414

40 (0.0330) (0.0327)

30 0.0529** 0.0441*

(0.0255) (0.0252)

50 -0.0129 -0.0224

(0.0214) (0.0213)

60 0.0768*** 0.0556**

(0.0231) (0.0235)

5 10 0.0564

5 (0.0353)

11 15 0.00243

(0.0351)

16 -0.0369

(0.0242)

0.00191

(0.00177)

0.0630***

(0.0163)

0.142***

(0.0208)

0.0502***

(0.0194)

119 0.0275***

(0.00690)

3,090 3,090

0.033 0.082

yes yes
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3. ƛƕƕƝҲẀὦ ʦ ҧ  

(1) ̌ ѝ  

≢ ∆╢ │⁸ ─≤⅔╡≢№╢⁹ 

 ̧ ᾋƛƕƕƝ─ │ᾋƛƕƕƝ─╟℮⌂ ♄▬ꜘꜟ╩╟╡ ∆╢╟℮⌂ ╩

⌐ ⇔≡™╢⅛⁹ 

 ̧ ᾋƛƕƕƝ─╟℮⌂ ♄▬ꜘꜟ─ ⌐≈™≡⁸ᾋƛƕƕƝ─ ╩∆╢∞↑≢ ⅜

╢─⅛⁸∕╣≤╙ ∞↑≢│ │ ╕∏ ─ ⅜ ╕∫≡ ╘≡ ⅜

╢─⅛⁹ 

 ̧ șƛƕƕƝ─ ≤ │⁸ ╛ ⌐ ∂≡ ⌂ ⅜≤╣╢⅛≥℮⅛⌐ ╩

ⅎ≡™╢─⅛ 

≢│⁸╕∏ ɯ((ɪƕƕ⌐ ∆╟℮⌂ ╩ ™≡⁸ ≤ ⅛╠⌂╢ ◦♅

fi⌐⅔™≡₈ꜛ◦כ◄ꜙ ╩ ┬ ƕƕƝ⌐ ╩⅛↑╢ ₉⁸₈ ⌂≥⅜ ⇔≡

™╢ ♄▬ꜘꜟ⌐ ∆╢ ᾋƛƕƕƝ╛ᾋƜƔƔƔ⌂≥⌐ ∆╢ ₉≤™℮ ╩

≤⇔≡ ∆╢⅛╩ ∆╢⁸∕─ ⅜ fiꜛ◦כ◄ꜙ♅◦╢∆ ה

─ ╩ ↑≡™╢─⅛⁸ᾋƛƕƕƝ─ ╛ ─ ╩ ↑≡™╢─⅛⌐≈™≡

⅛╠ ╩ ╢⁹▪fi◔כ◄ꜙ♅◦│≢♩כ◦ꜛfi↔≤⌐ ⇔∕℮⌂ ╩ Ɨ≈╕

≢ ╩ ↑≡ ⇔≡╙╠∫≡™╢⅜⁸ ≢│ ⌐ ╩ ╦∏⁸ ⇔√Ɨ≈

─ ─ ⌐∕─ ⅜ ∫≡™╢⅛ ⅛╩ ≤∆╢⁹ 

⌐ fiꜛ◦כ◄ꜙ♅◦ ≢─ ─ ™╩ fiꜛ◦כ◄ꜙ♅◦⁸⇔ ⌐ ≤

╦╣╢ ╩≤╢↓≤⌐ ⇔≡ᾋƛƕƕƝ─ ≤∕─ ⅜ ⅎ╢ ╩ ∆╢⁹ 

▪fi◔כ♩ ≢ ∫√ │ ɯ((ɪƕƕ─≤⅔╡≢№╢⁹ │⁸ ⌐≈

⅝ ה ─Ɩ ╡⁸ ⌐≈⅝ ה ה ─Ɨ ╡⁸ Ɩ×Ɨ ƚ ╡╩ ⌡≡™

╢⁹ ╢↑⅔⌐fiꜛ◦כ◄ꜙ♅◦ ─ │ ɯ((ɪƕƖ─≤⅔╡≢№╢⁹ 

 

ɯ((ɪƕƕ ⌐⅔↑╢◦♅ꜙ◄כ◦ꜛfi  

 

─╟℮⌂ ─ ⁸№⌂√⅜ƕ≈ ╩ ╢⌂╠⁸≥─╟℮⌂ ╩ ╡╕∆⅛⁹ɯ

⅜ ™ ⌐Ɨ≈ ╪≢ↄ∞↕™⁹ 

 

 ⅜ ™≡™╢ ─⅔ ⌐ 

 ⅜ ╕∫≡™╢ (23 )⌐ 

 

 A) ⌐™√№⌂√│⁸⅔⌂⅛⌐ ╖╩ ∂╕⇔√⁹⇔┌╠ↄ ╩ ≡™

╕⇔√⅜⁸ ╖⅜ ∫≡™╕∆⁹ ⌐│№⌂√ ≢⁸╒⅛⌐ ╛

│™╕∑╪⁹╕√ ⌐ │№╡╕∑╪⁹ 

 B)  ⌐™√№⌂√│⁸ ⇔™ ⌐ ╦╣╕⇔√⁹ ⇔ ↄ↓≤│≢⅝
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╕∆⅜⁸ ™ │ ⇔∕℮≢∆⁹⇔┌╠ↄ ╩ ≡™╕⇔√⅜⁸ ╖│

⅝╕∑╪⁹ ⌐│№⌂√ ≢⁸╒⅛⌐ ╛ │™╕∑╪⁹╕√

─ │≢⅝∕℮⌐№╡╕∑╪⁹ 

 C) ⌐™√№⌂√│⁸ ⁸ ∫≡│™╠╣⌂™╒≥─ ⇔™ ⌐

╦╣╕⇔√⁹ ≤≤╙⌐⁸≥╪≥╪ ⅜ ↄ⌂∫≡™╢╟℮⌐ ∂╕

∆⁹ ⌐│№⌂√ ≢⁸╒⅛⌐ ╛ │™╕∑╪⁹╕√ ─ │

≢⅝∕℮⌐№╡╕∑╪⁹ 

 

ɯ((ɪƕƖ ⌐⅔↑╢ ─  

  

_  
⌐№╢ ╩ ╗ 

⁸כ◦◒♃╛ ≢ ┼ ↄ 

_  

ה ה ⌐ ∆╢ 

╛ ⌐ ∆╢ 

▬fi♃כⱠ♇♩⌂≥≢ ═╢ 

 

╩ ┬ ƕƕƝ⌐ ╩⅛↑╢  

⌂≥⅜ ⇔≡™╢ ♄▬ꜘꜟ⌐ ∆╢ ᾋƛƕƕƝ╛ᾋ

ƜƔƔƔ⌂≥⌐ ∆╢  

●▬♪╛ ▪ⱪ ₈ꜞ0 ↑∆כ╜⅝ ₉⌂≥╩ ╢ 

/  
⇔┌╠ↄ ╩ ╢ 

╙⇔⌂™ 

 
∕─  

╦⅛╠⌂™ 

 

(2)  

≢ ≤⇔≡ ⇔√ fiꜛ◦כ◄ꜙ♅◦╩ ⁸ ⌐ √

│ ɯ((ɪƕƗɯ⁸↓╣╩ƕƕƝ ≤ ♄▬ꜘꜟ ₈ ⌂≥⅜ ⇔≡™╢

♄▬ꜘꜟ⌐ ∆╢ ᾋƛƕƕƝ╛ᾋƜƔƔƔ⌂≥⌐ ∆╢ ₉─╖⌐ ⇔√╙─⅜ ɯ((ɪƕƘ

≢№╢⁹↓╣╠╩ ╢≤⁸ ⅜ ™ │⁸₈ ⌐№╢ ╩ ╗₉╛⁸₈⇔┌╠ↄ ╩

╢₉⅜ ↄ⁸ ⅜ ↄ⌂╢⌐≈╣⁸ƕƕƝ ─ ⅜ ╕∫≡™╢⁹╕√⁸™∏

╣─ ≢╙⁸ ⅜ ↄ⌂╢⌐≈╣⁸ᾋƛƕƕƝ⌂≥─ ♄▬ꜘꜟ╩ ∆╢ ╙

⇔≡™╢⁹╕√⁸ƕƕƝ⁸ᾋƛƕƕƝ─ │⁸ ─╒℮⅜ ™⁹╕√⁸ᾋƛƕƕƝ─

≢│⁸ ♄▬ꜘꜟ│ ╩ ≤⇔≡ ⅜ ╕∫≡™╢⁹ ≢

≢│⁸ ≤⇔≡ ה ה ⌐ ∆╢ ⅜ ↄ⌂∫≡™╢⁹ 

ɯ((ɪƕƙ│⁸ᾋƛƕƕƝ─ ⌐≈™≡⁸ƕƕƝ ┘ ♄▬ꜘꜟ╩Ɨ≈─ ⌐

╘╢ ╩⁸ᾋƛƕƕƝ─ ⌐ ═√╙─≢№╢⁹ƕƕƝ⌐≈™≡│⁸ᾋƛƕƕƝ─
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⌐╟∫≡ ⌐ ⅝⌂ │╖╠╣⌂™⅜⁸ ♄▬ꜘꜟ⌐≈™≡│⁸ᾋƛƕƕƝ─

≤ ⌐ ™ ⅜╖╠╣╢⁹ ɯ((ɪƕƚ│ᾋƛƕƕƝ─ ה ⌐ ƕƕƝ╛

♄▬ꜘꜟ╩ ∆╢ ⅜≥─ ╦╢⅛╩ ⇔√╙─∞⅜⁸ᾋƛƕƕƝ╩ ⇔≡™╢⅛

≥℮⅛≢⁸ƕƕƝ╩ ∆╢ ⌐│ ⅝⌂ │⌂™╙──⁸ᾋƛƕƕƝ╩ ⇔≡™╢ ⁸

♄▬ꜘꜟ╩ ∆╢ │ ⅝ↄ ∆╢⁹ ⌐ ╛⁸ ─ ⌐

∆╢ ⅜ ∆╢ ⅜№╢⁹≈╕╡⁸ᾋƛƕƕƝ─ ⅜ ⌐ ⅝⌂ ╩ ⅎ≡™

╢≤ ⅎ╠╣╢⁹ 

ɯ((ɪƕƛ│⁸ᾋƛƕƕƝ─ ⌐⅔™≡⁸ƕƕƝ ┘ ♄▬ꜘꜟ╩Ɨ≈─ ⌐

╘╢ ╩⁸ fiꜛ◦כ◄ꜙ♅◦ ─ ≤⇔≡ ⇔√╙─≢№╢⁹ƕƕƝ⌐≈™≡╖╢≤⁸

⅜ ⇔ ⌐⌂╢╒≥ ⅜ ⌐ ∆╢↓≤⅜ ⅛╢⁹ ⁸ ♄▬ꜘ

ꜟ⌐≈™≡╖╢≤⁸ ⌐⌂╢≤ ⅜ ⅝ↄ ∆╢⁹ ⅎ┌ ה ─ │Ƙȭƕ

∞⅜⁸ ה │Ɯȭƛ╕≢ ∆╢⁹╕√ ה ─ ─ │ƛȭƝ∞⅜⁸

ה ─ │ƕƕȭƛ≤⌂╢⁹ ╩ ╕ⅎ╢≤⁸ ♄▬ꜘꜟ│ ⌐ ⌐⅔↑╢

⌐ ⅝⌂ ╩ ⅎ≡™╢≤ ⅎ╠╣╢⁹ 
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ɯ((ɪƕƗɯ ≢ ≤⇔≡ ⇔√ fiꜛ◦כ◄ꜙ♅◦ ה  
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∕─

╙⇔⌂™

⇔┌╠ↄ ╩ ╢

●▬♪/▪ⱪ ⌂ꜞ≥╩ ╢

7119╛ ⌂≥⌐ ∆╢

119 ⌐ ╩⅛↑╢

▬fi♃כⱠ♇♩⌂≥≢ ═╢

╛ ⌐ ∆╢

ה ה ⌐ ∆╢

⁸כ◦◒♃╛ ≢ ┼ ↄ

⌐№╢ ╩ ╗
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ɯ((ɪƕƘɯ ≢ ≤⇔≡ ⇔√ ƕƕƝ≤ ♄▬ꜘꜟ╩  
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ɯ((ɪƕƙɯ ≢ƕƕƝ≤ ♄▬ꜘꜟ╩ ⇔√ ᾋƛƕƕƝ ⌐⅔↑╢ᾋƛƕƕƝ  
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ɯ((ɪƕƚɯ ≢ƕƕƝ≤ ♄▬ꜘꜟ╩ ⇔√ ᾋƛƕƕƝ─ ה  
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ɯ((ɪƕƛɯᾋƛƕƕƝ ⌐⅔™≡⁸ƕƕƝה ♄▬ꜘꜟ╩ ⇔√ ─  
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(3) ̌ ᵂ ₑ ʦ ◙  

≢│⁸ ⌐ ╩ ⇔≡ ╩ ℮⁹ ─≤⅔╡⁸▪fi◔כ♩─

⌐≥↔fiꜛ◦כ◄ꜙ♅◦│≢ ╩ Ɨ≈╕≢ ⇔≡╙╠℮ ⌐⌂∫≡™╢⁹

⌐ √∫≡│⁸ ⇔√ ─ ⌐₈ ╩ ┬ ƕƕƝ⌐ ╩⅛↑╢ ₉ ┘₈

⌂≥⅜ ⇔≡™╢ ♄▬ꜘꜟ⌐ ∆╢ ᾋƛƕƕƝ╛ᾋƜƔƔƔ⌂≥⌐ ∆╢ ₉╩ ╘≡

™╢⅛≥℮⅛─♄Ⱶכ ╩∕╣∙╣ ⇔⁸↓╣╩ ≤∆╢ꜝfi♄ⱶ ⸗♦

ꜟ≢ ╩ ∫√⁹ │ כfi─♄Ⱶꜛ◦כ◄ꜙ♅◦ ≤⁸∕─ ╩ ™

√⁹ ⌐ ∆╢♄Ⱶכ ─ │ ≢№╡⁸ ⌐ ∆╢♄Ⱶכ ─ │

≢№╢⁹⌂⅔⁸ ─ ≢│⁸ ─ ─√╘⌐ᾋƛƕƕƝ─ │

◘fiⱪꜟ⅛╠ ⅝⁸ᾋƛƕƕƝ ≤ ─◘fiⱪꜟ─╖╩ ™╢⁹╕√

≢ ◘fiⱪꜟ⅜ ╦╠⌂™╟℮⌐⁸ ⅜ ⌂ ╩◘fiⱪꜟ⅛╠ ⇔

≡™╢⁹ 

│ ɯ((ɪƕƜ─≤⅔╡≢№╢⁹ ♄Ⱶכ─ │ ⁸ ♄Ⱶכ─ │ ⌐

↕╣≡™╢√╘⁸ ⅜ ↄ⌂╢↔≤⌐⁸ ♄▬ꜘꜟ ┘ƕƕƝ ─ ╩ ∆

╢ ⅜ ⅜╢⁹ ─ ⅝↕╩╖╢≤⁸ ♄Ⱶכ│ ♄▬ꜘꜟ⌐≈™≡ɪƔȭƔƘƜ⁸ƕƕƝ

⌐≈™≡ɪƔȭƖƕƚ≤⌂∫≡⅔╡⁸ ♄Ⱶכ⌐≈™≡│ ♄▬ꜘꜟ≢│ ƔȭƔƖƘ⁸ƕƕƝ≢│

ƔȭƕƝƚ≤⌂∫≡™╢⁹≈╕╡⁸ ⅜ ↄ⌂∫√ ⌐│ƕƕƝ╩⅛↑╢ │⁸ ♄▬

ꜘꜟ╩⅛↑╢ ╟╡╙ ⌐ ∆╢↓≤⅜ ⅛╢⁹ 

♄Ⱶכ╩ ╢≤⁸™∏╣╙ │ ⌐ ⌐ ↕╣≡™╢⁹↓╣│ ♄▬ꜘꜟ╛

ƕƕƝ ⅜⁸ ⌐⅛⅛╦╠∏⁸ ╟╡╙ ─ ⅜ ↕╣╛∆™↓≤╩ ⇔≡⅔╡⁸╕

√ƕƕƝ ─ ⅜∕─ ⅜ ™⁹√∞⇔⁸∕─ │⁸ ⌐╟╢ ╟╡│ ↕™⁹∕─

√╘⁸ ♄▬ꜘꜟ│ ─ ╟╡╙⁸ ⌐╟╡ ↕╣╛∆™ ⅜№╢↓≤⅜ ⅛

╢⁹ 

⌂⅔ ≤ ─ ⌐≈™≡⁸ × ─ │ ⌐ ⌐ ↕╣≡™╢⅜⁸∕

─ │ ─ ─ ─ ⅝↕≤ ∆╢≤ ↕™⁹ 
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ɯ((ɪƕƜ ♄▬ꜘꜟהƕƕƝ─ ⌐ ∆╢  

 ♄▬ꜘꜟ ƕƕƝ  

 ƔȭƕƚƔɖɖɖ ƔȭƗƝƙɖɖɖ 

 ȹƔȭƔƔƚȺ ȹƔȭƔƔƜȺ 

♄Ⱶכ  ɪƔȭƔƘƜɖɖɖ ɪƔȭƖƕƚɖɖɖ 

 ȹƔȭƔƔƚȺ ȹƔȭƔƔƝȺ 

♄Ⱶכ  ƔȭƔƖƘɖɖɖ ƔȭƕƝƚɖɖɖ 

 ȹƔȭƔƔƚȺ ȹƔȭƔƔƝȺ 

♄Ⱶכ  ɪƔȭƔƙƙɖɖɖ ɪƔȭƕƔƘɖɖɖ 

 ȹƔȭƔƔƚȺ ȹƔȭƔƔƝȺ 

♄Ⱶכ ɯǺɯ ♄Ⱶכ  ɪƔȭƔƕƔ ɪƔȭƔƔƖ 

 ȹƔȭƔƔƝȺ ȹƔȭƔƕƖȺ 

♄Ⱶכ ɯǺɯ ♄Ⱶכ  ƔȭƔƕƝɖɖ ƔȭƔƗƗɖɖɖ 

 ȹƔȭƔƔƝȺ ȹƔȭƔƕƖȺ 

◘fiⱪꜟ◘▬☼ ƕƙƝƚƚ ƕƙƝƚƚ 

1Ɩ ƔȭƔƗƚ ƔȭƖƘƕ 

1Ɩɯ ËÑȭ ƔȭƔƗƙ ƔȭƖƘƕ 

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 
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(4) ƛƕƕƝᾚЊ ɤ ᾚЊ᷂Ḣ֗ ̌ Ҳ ʦ ◙  

⌐⁸ ⇔≡™╢ ─ᾋƛƕƕƝ─ ─ ≤ᾋƛƕƕƝ─ ─ ⅜ ⌐ ⅎ

╢ ╩ ╢⁹ ─ꜝfi♄ⱶ ⸗♦ꜟ⌐ ⇔≡⁸ √⌐ᾋƛƕƕƝ ♄Ⱶכ≤ ♄Ⱶ

╩כ ⌐ ⅎ√⸗♦ꜟ≢ ╩ ∫√⁹ ╩ ⇔√╙─⅜ ɯ((ɪƕƝ≢№

╢⁹ ≡─⸗♦ꜟ≢⁸ ─ ♄Ⱶ⁸כ ♄Ⱶכ ┘∕─ │⸗♦ꜟ⌐ ╘≡™

╢⅜⁸↓╣╠─ ─ ─♃כ♦│ ⁸ √⌐ ⅎ√ ⌐╟╡ ⇔⌂™√╘⁸

⅛╠│ ⇔≡™╢⁹ 

╕∏⁸ ♄▬ꜘꜟ╩ ≤⇔√⸗♦ꜟ⌐≈™≡ ╩ ╢⁹ƕ │⁸ᾋƛƕƕƝ

♄Ⱶכ◄ꜙ♅◦≥כ◦ꜛfi─ ─╖╩ ≤⇔≡⅔╡⁸ ♄Ⱶכ│ƔȭƔƗƗ≤ ⌐

⌐ ↕╣≡™╢⁹≈╕╡⁸ᾋƛƕƕƝ─ ≢│ ≤ ═≡ ♄▬ꜘ

ꜟ╩ ∆╢ ⅜ ƗȭƗǔ×Û ⌐ ⌐ ™↓≤⅜ ⅛╢⁹Ɩ │⁸ ♄Ⱶכ

╖─fiꜛ◦כ◄ꜙ♅◦≥ ≤⇔≡⅔╡⁸ ♄Ⱶ⁸│כƔȭƕƝƖ≤ ⌐ ⌐ ↕╣

≡™╢⁹≈╕╡⁸ᾋƛƕƕƝ╩ ⇔≡™╢ │⁸ ♄▬ꜘꜟ╩ ∆╢ ⅜ƕƝȭƖ×Û

⌐ ⌐ ™↓≤╩ ⇔≡™╢⁹Ɨ │ᾋƛƕƕƝ ♄Ⱶכ≤ ♄Ⱶכ─

╩ ⇔√⸗♦ꜟ⁸Ƙ │Ɨ ⌐↕╠⌐ ♄Ⱶכ≤ ♄Ⱶכ─ ╩ ⇔√⸗

♦ꜟ≢№╢⁹Ɨ ⁸Ƙ ─ ╩ƕ ┘Ɩ ─ ≤ ∆╢≤⁸ ♄Ⱶכ⌐

≈™≡│⁸ │ ↕ↄ⌂╡⁸Ƙ ≢│ ╩ ℮⁹ ♄Ⱶכ─ ⌐≈™≡│⁸ƔȭƕƝƖ

⅛╠ Ƙ ≢│⁸ƔȭƕƘƕ≤ ⇔≡™╢⁹ ⁸Ƙ ≢ ⇔√ ♄Ⱶכ≤ ♄Ⱶכ

─ ─ │⁸ƔȭƔƛƙ≤ ⌐ ⌐ ↕╣≡⅔╡⁸ᾋƛƕƕƝ⅜ ≢ ↕╣≡™≡╙⁸

⅜ᾋƛƕƕƝ≤™℮ ╩ ⇔≡™⌂↑╣┌⁸ │ ↓╡⌐ↄ™≤™℮↓≤⅜

↕╣╢⁹ 

ƕƕƝ⌐≈™≡│⁸ƚ ⁸ƛ ≢ ♄Ⱶכ⅜ ⌐ ↕╣≡⅔╡⁸ᾋƛƕƕƝ─

─ ╩ ∫≡™╢↓≤≤ ƕƕƝ ╩ ℮↓≤─ ⌐ ⅜ ↕™⌂⅜╠╙ ∆╢

⅜ ↕╣╢⁹╙∫≤╙⁸Ɯ ≢│ ♄Ⱶכ ┘ ♄Ⱶכ≤ ♄Ⱶכ─

─ │ ≢│⌂™√╘⁸ᾋƛƕƕƝ─ ≤ ⅜ ƕƕƝ ⌐ ⅎ╢ │ ⅝ↄ⌂

™≤ ⅎ╠╣╢⁹ 
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ɯ((ɪƕƝ ♄▬ꜘꜟהƕƕƝ─ ⌐ ∆╢ ᾋƛƕƕƝה ╩  

 ♄▬ꜘꜟɯ ƕƕƝ ɯ 

 ƔȭƕƗƝɖɖɖ ƔȭƕƔƘɖɖɖ ƔȭƔƝƙɖɖɖ ƔȭƕƔƚɖɖɖ ƔȭƗƝƗɖɖɖ ƔȭƗƜƘɖɖɖ ƔȭƗƜƘɖɖɖ ƔȭƗƜƚɖɖɖ 

 ȹƔȭƔƔƝȺ ȹƔȭƔƔƛȺ ȹƔȭƔƔƝȺ ȹƔȭƔƔƝȺ ȹƔȭƔƕƖȺ ȹƔȭƔƔƝȺ ȹƔȭƔƕƖȺ ȹƔȭƔƕƗȺ 

♄Ⱶכ ƔȭƔƗƗɖɖɖ  ƔȭƔƕƚɖ ɪƔȭƔƔƘ ƔȭƔƔƗ  ƔȭƔƔƔ ɪƔȭƔƔƗ 

 ȹƔȭƔƕƔȺ  ȹƔȭƔƔƝȺ ȹƔȭƔƕƕȺ ȹƔȭƔƕƗȺ  ȹƔȭƔƕƗȺ ȹƔȭƔƕƙȺ 

♄Ⱶכ  ƔȭƕƝƖɖɖɖ ƔȭƕƝƔɖɖɖ ƔȭƕƘƕɖɖɖ  ƔȭƔƗƛɖɖɖ ƔȭƔƗƛɖɖɖ ƔȭƔƗƔ 

  ȹƔȭƔƕƔȺ ȹƔȭƔƕƔȺ ȹƔȭƔƕƛȺ  ȹƔȭƔƕƘȺ ȹƔȭƔƕƘȺ ȹƔȭƔƖƘȺ 

♄ⱵכɯǺɯ 

♄Ⱶכ 
   ƔȭƔƛƙɖɖɖ    ƔȭƔƕƔ 

    ȹƔȭƔƖƕȺ    ȹƔȭƔƖƝȺ 

◘fiⱪꜟ◘▬☼ ƕƙƝƚƚ ƕƙƝƚƚ ƕƙƝƚƚ ƕƙƝƚƚ ƕƙƝƚƚ ƕƙƝƚƚ ƕƙƝƚƚ ƕƙƝƚƚ 

1Ɩ ƔȭƔƗƚ ƔȭƔƙƚ ƔȭƔƙƛ ƔȭƔƙƛ ƔȭƖƘƕ ƔȭƖƘƕ ƔȭƖƘƕ ƔȭƖƘƕ 

1Ɩɯ ËÑȭ ƔȭƔƗƚ ƔȭƔƙƚ ƔȭƔƙƚ ƔȭƔƙƛ ƔȭƖƘƕ ƔȭƖƘƕ ƔȭƖƘƕ ƔȭƖƘƕ 

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 

 

ᾋƛƕƕƝ│ƖƘ ≤ ─Ɩ ╡─ ⅜№╢⁹ ♄▬ꜘꜟ─ ⌐ ⇔

≡⁸↓╣╠─ ─ ™⅜ ╩ ⅎ≡™╢⅛╩ ∆╢⁹ ≤⇔≡⁸₈

─ │⁸ ─fiꜛ◦כ◄ꜙ♅◦─ ⌐ ♄▬ꜘꜟ╩ ∆╢ ╩ →⁸ ─◦♅ꜙ◄

─fiꜛ◦כ ⌐│ ↕∑⌂™₉≤™℮╙─╩ ⅎ╢⁹ 

╩ ≢⁸ ⌐ ♄▬ꜘꜟ╩ ╪∞⅛≥℮⅛─♄Ⱶכ ╩

⇔⁸ ╩ƖƘ ♄Ⱶכ ƖƘ ᾋƛƕƕƝ╩ ⇔≡™╣┌ƕ⁸∕℮≢⌂↑

╣┌Ɣ⁸ ♄Ⱶכȹ ᾋƛƕƕƝ╩ ⇔≡™╣┌ƕ⁸∕℮≢⌂

↑╣┌ƔȺ⁸ ♄Ⱶכ ≢№╣┌ ⁸ ≢№╣┌Ɣ ≤⇔⁸ ─ ≤ ♄

Ⱶכ─ ╙ ≤∆╢⁹ ─ ─√╘⌐ ⌐ ↑≡ ⇔√⁹

─ ⅜ ɯ((ɪƖƔ≢№╢⁹ 

≤ ⇔≡⁸ƖƘ ╩ ⇔≡™╢ ≢│⁸ ┘ ─◦♅ꜙ◄

╡╟fi⌐⅔™≡⁸ꜛ◦כ ♄▬ꜘꜟ╩ ∆╢ ⅜ ↄ⁸ ≢│ ƘȭƝǔ×Û⁸ ≢

│Ƙȭƛǔ×Û⌐ ↄ⌂╢⁹ ⁸ ♄Ⱶכ│≥─ ╙≢fiꜛ◦כ◄ꜙ♅◦

⌂ │ ╠╣≡™⌂™⁹ 

♄Ⱶ⁸≡™≈⌐כ ─fiꜛ◦כ◄ꜙ♅◦ ⅜ ─ ⌐ ═≡⁸ ≢│

Ƙȭƚǔ×Û⁸ ≢│ƙȭƛǔ×Û⁸ ≢│ƗȭƜǔ×Û∞↑ ⌐ ™ ≤⌂∫≡™╢⁹ᾋƛƕƕƝ─

⌐≈™≡─♄Ⱶכ ≤ ♄Ⱶכ─ │⁸ ─ƖƘ ×

♄Ⱶכ─╖ ⌂ Ɨȭƚǔ×Û≤⌂∫≡™╢⁹ 

↓╣╠─ ⅛╠⁸ ╟╡╙ ─ ⅜ ⌐ ♄▬ꜘꜟ╩ ∆╢ ⅜№╡⁸

─ᾋƛƕƕƝ─ │ ⌐ │ ⅎ≡™⌂™↓≤⅜ ↕╣╢⁹ 
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ɯ((ɪƖƔ ᾋƛƕƕƝ─ ⌐╟╢ ♄▬ꜘꜟ─ ⌐ ∆╢ ™─  

    

 ƔȭƔƘƔɖɖɖ ƔȭƔƜƕɖɖɖ ƔȭƕƖƙɖɖɖ 

 ȹƔȭƔƔƜȺ ȹƔȭƔƕƕȺ ȹƔȭƔƕƖȺ 

ɍƖƘ  ƔȭƔƕƖ ƔȭƔƘƝɖɖɖ ƔȭƔƘƛɖɖɖ 

 ȹƔȭƔƕƕȺ ȹƔȭƔƕƘȺ ȹƔȭƔƕƚȺ 

ɍ  ƔȭƔƔƚ ƔȭƔƔƝ ƔȭƔƕƖ 

 ȹƔȭƔƕƚȺ ȹƔȭƔƖƔȺ ȹƔȭƔƖƖȺ 

♄Ⱶכ  ƔȭƔƘƚɖɖɖ ƔȭƔƙƛɖɖɖ ƔȭƔƗƜɖɖɖ 

 ȹƔȭƔƔƝȺ ȹƔȭƔƕƔȺ ȹƔȭƔƔƝȺ 

ɍƖƘ ɯǺɯ ♄Ⱶכ  ƔȭƔƗƚɖɖɖ ƔȭƔƔƖ ɪƔȭƔƔƕ 

 ȹƔȭƔƕƖȺ ȹƔȭƔƕƗȺ ȹƔȭƔƕƗȺ 

ɍ ɯǺɯ ♄Ⱶכ  ƔȭƔƕƙ ɪƔȭƔƕƛ ɪƔȭƔƕƕ 

 ȹƔȭƔƕƛȺ ȹƔȭƔƕƜȺ ȹƔȭƔƕƛȺ 

◘fiⱪꜟ◘▬☼ ƙƗƖƖ ƙƗƖƖ ƙƗƖƖ 

1Ɩ ƔȭƔƖƜ ƔȭƔƕƝ ƔȭƔƔƝ 

1Ɩɯ ËÑȭ ƔȭƔƖƛ ƔȭƔƕƜ ƔȭƔƔƜ 

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 
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(5) Ή˲ιר ̌ Ҳ ʦ ◙  

⌐⁸ ─ ⅜ ⌐ ⅎ╢ ╩ ╢⁹ ɯ((ɪƕƝ─Ƙ ┘Ɯ

─ ⌐⁸ ─ ╩ ⇔√ ╩ ℮⁹ ⁸ ⁸ ⁸ ⌂≥─

─╒⅛⁸ ┼─▪◒☿☻⌐ ∆╢ ≤⇔≡⁸ ─ ⁸ ⌂ ─

⁸ ─ ─☻ⱦכ◘ ⁸ƕƕƝ ⁸ ╩

─ ≤⇔≡ ⇔√⁹ ─ │⁸ ɯ((ɪƖƕ─≤⅔╡≢№╢⁹╕√ ╩

⇔√╙─⅜ ɯ((ɪƖƖ≢№╢⁹ 

 

ɯ((ɪƖƕ ─  

  

♄Ⱶכ ─ ╩ ⁸∕╣ ╩Ɣ 

 ╩ ≤⇔≡∕─╕╕  

♄Ⱶכ ⅜ ⁸ │Ɣ 

♄Ⱶכ ⅜ƕ⁸ ⅜Ɣ 

♄Ⱶכ ≢ ╩ ⇔≡™╢ ⅜ ⁸ ⇔

≡™⌂™ │Ɣ 

⌂ 

─ 

 

ה  ⌐№╢ ™╢ ≤ ⇔≡™╢ │ƕ⁸

⌐™⌂™⁸╦⅛╠⌂™≤ ⇔≡™╢

│Ɣ 

⅛⅛╡≈↑  

⌂  

☻ⱦכ◘ ♄Ⱶכ ╛ ╩ ∆╢ ─☻ⱦכ◘

⅜№╢ ⁸∕℮≢⌂™ │Ɣ 

ƕƕƝ  ₈⅛↑√↓≤│⌂™₉ Ɣ 

₈ƕ ⅛↑√↓≤⅜№╢₉ Ɩ 

₈Ɩ Ɨ ⅛↑√↓≤⅜№╢₉ Ɩȭƙ 

₈Ƙ ⅛↑√↓≤⅜№╢₉ ƙ 

≤⇔≡  

 ₈ƕ ╙ ⅛⌂⅛∫√₉ǻ  

₈ƕ Ɩ ₉ ƕȭƙȮ 

₈Ɨ ƙ ₉ ƘȮ 

₈ƚ ƕƔ₉ ƜȮ 

₈ƕƕ ₉ ƕƖ 

≤⇔≡ ⌐  
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ɯ((ɪƖƖ ♄▬ꜘꜟהƕƕƝ─ ⌐ ∆╢ ╩  

 ♄▬ꜘꜟ ƕƕƝ  

 ƔȭƔƕƖ ƔȭƕƗƘɖɖɖ 

 ȹƔȭƔƖƚȺ ȹƔȭƔƗƘȺ 

♄Ⱶכ ɪƔȭƔƔƚ ɪƔȭƔƔƗ 

 ȹƔȭƔƕƕȺ ȹƔȭƔƕƘȺ 

♄Ⱶכ ƔȭƕƗƚɖɖɖ ƔȭƔƔƚ 

 ȹƔȭƔƕƛȺ ȹƔȭƔƖƗȺ 

♄ⱵכɯǺɯ ♄Ⱶכ ƔȭƔƛƖɖɖɖ ƔȭƔƔƙ 

 ȹƔȭƔƖƕȺ ȹƔȭƔƖƜȺ 

♄Ⱶכ ƔȭƔƘƛɖɖɖ ƔȭƔƕƖ 

 ȹƔȭƔƔƝȺ ȹƔȭƔƕƖȺ 

 ƔȭƔƔƕɖɖ ƔȭƔƔƘɖɖɖ 

 ȹƔȭƔƔƔȺ ȹƔȭƔƔƔȺ 

♄Ⱶכ ƔȭƔƙƕɖɖɖ ɪƔȭƔƛƛɖɖɖ 

 ȹƔȭƔƕƔȺ ȹƔȭƔƕƗȺ 

♄Ⱶכ ƔȭƔƕƗ ƔȭƔƕƗ 

 ȹƔȭƔƕƗȺ ȹƔȭƔƕƜȺ 

♄Ⱶכ ɪƔȭƔƕƝ ƔȭƔƕƜ 

 ȹƔȭƔƕƗȺ ȹƔȭƔƕƜȺ 

⌂ ─ ה  ƔȭƔƔƚ ƔȭƔƕƚ 

 ȹƔȭƔƕƔȺ ȹƔȭƔƕƗȺ 

⌂ ─ ⅛⅛╡≈↑  ɪƔȭƔƕƘ ƔȭƔƔƗ 

 ȹƔȭƔƕƕȺ ȹƔȭƔƕƙȺ 

⌂ ─ ⌂  ɪƔȭƔƕƔ ɪƔȭƔƔƜ 

 ȹƔȭƔƕƕȺ ȹƔȭƔƕƘȺ 

☻ⱦכ◘ ♄Ⱶכ ƔȭƔƔƘ ƔȭƔƔƝ 

 ȹƔȭƔƕƗȺ ȹƔȭƔƕƛȺ 

ƕƕƝ  ƔȭƔƔƜɖɖ ƔȭƔƘƖɖɖɖ 

 ȹƔȭƔƔƘȺ ȹƔȭƔƔƙȺ 

 ƔȭƔƔƗɖɖɖ ƔȭƔƔƜɖɖɖ 

 ȹƔȭƔƔƕȺ ȹƔȭƔƔƕȺ 

◘fiⱪꜟ◘▬☼ ƕƙƝƚƚ ƕƙƝƚƚ 

1Ɩ ƔȭƔƚƖ ƔȭƖƙƘ 

1Ɩɯ ËÑȭ ƔȭƔƚƕ ƔȭƖƙƗ 

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 
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ɯ((ɪƖƖ─ ╩ ╢≤⁸ ♄Ⱶכ ┘ ♄Ⱶכ× ♄Ⱶכ─ │ ─

≤ ⅝ↄ ╦∫≡⅔╠∏⁸ ╩ ⇔≡╙⁸ᾋƛƕƕƝ─ ≤∕─ ╩ ╘╢

↓≤⅜⁸ ♄▬ꜘꜟ─ ⌐ ≢№╢↓≤⅜ ↕╣≡™╢⁹∕─ ≢ƕƕƝ

⌐≈™≡│⁸ ♄Ⱶ⁸כ ♄Ⱶכ ┘∕─ │⁸ ╩ ⇔≡╙ ⌐

⌂ │ ↕╣∏⁸ƕƕƝ ─ ┘ ⌐ ⇔≡─ │ ╠⅛⌐⌂╠⌂⅛∫

√⁹ 

┼─▪◒☿☻─ ≤⇔≡ ⇔√⁸ ─ ⁸ ⌂ ─ ⁸ ─

─☻ⱦכ◘ ─ ─ │⁸ ⌐ ↕╣≡⅔╠∏⁸ ⌐

⅝⌂ │ ⅎ≡™⌂™↓≤⅜ ↕╣≡™╢⁹ 

ƕƕƝ │⁸ ♄▬ꜘꜟ⁸ƕƕƝ ╩ ∆╢ ╩ ╘⁸ ⌐ƕƕƝ ⌐

≈™≡⁸╟╡ ⅝⌂ ⅜ ⌐ ↕╣≡™╢⁹ │⁸ ⅜ ↄ⌂╢↔

≤⌐ ♄▬ꜘꜟ≤ƕƕƝ ╩ ⌐ ≤⇔≡ ∆╢ ⅜№∫√⁹╕√⁸ƕƕƝ

⌐≈™≡│⁸ ♄▬ꜘꜟ≤ƕƕƝ ╩ ∆╢ ╩∕╣∙╣ ╘⁸ ⌐ƕƕƝ

⌐≈™≡│ƔȭƔƘƖ≤ ↕╣≡™╢⁹ 

─ ⅎ╢ ⌐≈™≡⁸ ♄▬ꜘꜟ─ │⁸ ─ ╩ ≈↓≤⁸

⁸ ≢№╢↓≤⅜ ─ ╩ ⅎ╢↓≤⅜ ⌐ ⌐ ↕╣╢⁹ƕƕƝ ─

≢│⁸ ♄Ⱶכ─ │ ↕ↄ⌂╡⁸ ╩ ℮⁹╕√ ♄Ⱶ⁸│≡™≈⌐כ

⅜ ⌐ ⌐ ↕╣⁸ ♄▬ꜘꜟ─ ⌐⅔↑╢ ≤ ─ ⅜ ╠╣√⁹ 
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(6) Ή˲К Ҳ Ẁӓ ѝ  

╕≢│⁸ ─ ≤⇔≡⁸ ♄▬ꜘꜟ≤ƕƕƝ ╩ ─ ⌐

╗─⅛⌐≈™≡⁸ᾋƛƕƕƝ─ ≤∕─ fi⁸ꜛ◦כ◄ꜙ♅◦╛ ⅜ ⅎ╢ ╩

⇔√⁹ᾋƛƕƕƝ─ │ ─ ⌂ ≢№╡⁸ƕƕƝ─ ╩ ∆╢≤

≤╙⌐⁸ ─ ╙ ↕╣╢⁹ ≢│⁸ᾋƛƕƕƝ─ ⌐ ◦כ◄ꜙ♅◦⁸√∂

ꜛfi↔≤⌐ ─ ™ ↑╩ ⅎ⁸↓─ ™ ↑⅜≢⅝≡™╢⅛≥℮⅛⌐ ⇔≡ᾋƛƕƕƝ─

≤ ⅜ ╩ ⅎ≡™╢⅛╩ ∆╢⁹ 

╕∏⁸ ╢↑⅔⌐fiꜛ◦כ◄ꜙ♅◦ ╕⇔™ ╩ ɯ((ɪƖƗ─╟℮⌐ ∆╢⁹⌂⅔⁸

∂ ≢№╣┌⁸ ⌐⅛⅛╦╠∏⁸ ╕⇔™ │ ∂≤∆╢⁹ ─ ◦♅

fi≢│⁸ꜛ◦כ◄ꜙ ╩ ┬╟℮⌂ ≢│⌂™≤ ⅎ╠╣╢√╘⁸ƕƕƝ─ ⌂

╩ ↑╢↓≤⅜ ╕⇔™⁹∕↓≢⁸ƕƕƝ ╩ ⇔⌂™ │ƕƕƝ╩ ⇔≡

╙ ♄▬ꜘꜟ╩╟╡ ™ ≢ ⇔≡™╢ ⅜ ╕⇔™⁹ 

─ ה fi≢│⁸ꜛ◦כ◄ꜙ♅◦─ ⌐ ╠⅛─ ≢▪◒☿☻∆╢↓

≤╩ ╕⇔™ ≤ ⅎ╢⁹ ⌐│⁸₈ ⁸כ◦◒♃╛ ≢ ┼ ↄ₉

₈ ╛ ⌐ ∆╢₉⁸₈ ╩ ┬ ƕƕƝ⌐ ╩⅛↑╢ ₉₈ ⌂≥⅜

⇔≡™╢ ♄▬ꜘꜟ⌐ ∆╢ ᾋƛƕƕƝ╛ᾋƜƔƔƔ⌂≥⌐ ∆╢ ₉⁸₈ ●▬♪

╛ ▪ⱪꜞ₈0 ↑∆כ╜⅝ ₉⌂≥╩ ╢₉≤™∫√⁸ ┼─▪◒☿☻⌐≈⌂

⅜╢ ⌐≈™≡⁸Ɨ≈─ ⌐ ⌂ↄ≤╙ ≈ ╗↓≤╩ ╕⇔™ ≤∆╢⁹ 

ɯ((ɪƖƘ│ ⇔√₈ ╕⇔™ ₉⅜ ↑∞╣≤≡™⅔⌐fiꜛ◦כ◄ꜙ♅◦ ∆╢

⅛╩ ⇔√ ≢№╢⁹ 
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ɯ((ɪƖƗ ⌐⅔↑╢ ╕⇔™  
 

ה   

╕⇔™ 

 

⌐ƕƕƝ⌐ ⇔⌂™ ╠⅛─ ≢ ⌐▪◒☿☻∆

╢ 

⌐ 

⅔↑╢ 

╕⇔™ 

 

 ̧ ƕƕƝ ╩ ⌐ ╣⌂™ 

 ̧ ƕƕƝ ╩ ⌐ ╗ ⌐

│⁸ƕƕƝ ╟╡╙⁸ ♄

▬ꜘꜟ╩ ™ ≢ ∆╢ 

┼▪◒☿☻∆╢ ─ ╩

∆╢Ɨ≈─ ⌐ ⌂ↄ≤╙

≈ ╗ 

 ̧ ⁸כ◦◒♃╛

≢ ┼ ↄ 

 ̧ ╛ ⌐ ∆╢ 

 ̧ ╩ ┬ ƕƕƝ⌐ ╩

⅛↑╢  

 ̧ ⌂≥⅜ ⇔≡™╢

♄▬ꜘꜟ⌐ ∆╢ ᾋƛƕƕƝ

╛ᾋƜƔƔƔ⌂≥⌐ ∆╢  

 ̧ ●▬♪╛ ▪

ⱪ ₈ꜞ0 ↑∆כ╜⅝ ₉⌂≥

╩ ╢ 

 

ɯ((ɪƖƘ ◦♅ꜙ◄כ◦ꜛfi ─ ╕⇔™ ♄Ⱶכ─  

 
ɍ Ȯɯ 

-ɯǻɯƖȮƚƚƕ 

ɍ Ȯ 

ɯ-ɯǻɯƖȮƚƚƕ 

ɍ Ȯɯ 

-ɯǻɯƖȮƚƚƕ 

ɍ Ȯɯ 

-ɯǻɯƖȮƚƚƕ 

ɍ Ȯɯ 

-ɯǻɯƖȮƚƚƕ 

ɍ Ȯɯ 

-ɯǻɯƖȮƚƚƕ 

╕⇔™ ♄Ⱶכ 

ƕ ƖȮƘƛƖɯȹƝƗǔȺ ƖȮƖƖƜɯȹƜƘǔȺ ƕȮƝƖƛɯȹƛƖǔȺ ƕȮƛƖƕɯȹƚƙǔȺ ƖȮƕƗƘɯȹƜƔǔȺ ƖȮƔƘƔɯȹƛƛǔȺ 

Ɣ ƕƜƝɯȹƛǔȺ ƘƗƗɯȹƕƚǔȺ ƛƗƘɯȹƖƜǔȺ ƝƘƔɯȹƗƙǔȺ ƙƖƛɯȹƖƔǔȺ ƚƖƕɯȹƖƗǔȺ 

 

╕∏⁸ƚ≈─◦♅ꜙ◄כ◦ꜛfi─∕╣∙╣⌐≈™≡⁸ ⌐╟╢ ╩ ⇔⁸

ᾋƛƕƕƝ─ ≤ ⅜ ╕⇔™ ╩ ⇔≡™╢⅛╩ ∆╢⁹ ≤⇔≡ ◦

╢↑⅔⌐fiꜛ◦כ◄ꜙ♅ ╕⇔™ ⌐≈™≡─♄Ⱶכ ╩ ⇔⁸ ⌐│⁸

♄Ⱶ⁸כ ♄Ⱶכ╩ ⇔⁸ ɯ((ɪƖƕ⌐ ⇔√ ─ ╩◖fi♩꜡כꜟ ≤⇔

≡ ⇔√⁹ │⁸ ɯ((ɪƖƙ⅛╠ ɯ((ɪƖƛ⌐ ⇔√≤⅔╡≢№╢⁹ ─ƕ

⅛╠Ɨ │⁸ ─⁸Ƙ ⅛╠ƚ │ ─≢fiꜛ◦כ◄ꜙ♅◦─ ≢№╢⁹ƕ

│⁸ ♄Ⱶכ≤◖fi♩꜡כꜟ ⁸Ɩ │⁸ ♄Ⱶכ≤◖fi♩꜡כꜟ ⁸Ɨ │

♄Ⱶכ≤ ♄Ⱶכ─ ≤◖fi♩꜡כꜟ Ƙ │ ƕ ⅛╠ Ɨ ≤

≢№╢⁹ 

─fiꜛ◦כ◄ꜙ♅◦─ ╩ ⇔√╙─⅜⁸ ɯ((ɪƖƙ≢№╢⁹ ≡─⸗♦ꜟ≢⁸
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♄Ⱶכ≤ ♄Ⱶ⁸│כ ⁸ ≤╙⌐ ⌐ ⌂ │ ↕╣≡™⌂™⁹ ◦♅

fiꜛ◦כ◄ꜙ ⌐│⁸ ⌂ ƕƕƝ─ ─ ⌐ ∆╢⁸ᾋƛƕƕƝ─ ≤∕─ ─

│ ↕╣⌂⅛∫√⁹ 

 

ɯ((ɪƖƙ ◦♅ꜙ◄כ◦ꜛfi≢ ╕⇔™ ⌐ ⅎ╢  

       

 ƕȭƔƘƙɖɖɖ ƕȭƔƙƖɖɖɖ ƕȭƔƘƙɖɖɖ ƕȭƔƙƕɖɖɖ ƕȭƔƚƕɖɖɖ ƕȭƔƙƕɖɖɖ 

 ȹƔȭƔƖƜȺ ȹƔȭƔƖƛȺ ȹƔȭƔƖƜȺ ȹƔȭƔƗƜȺ ȹƔȭƔƗƛȺ ȹƔȭƔƗƜȺ 

♄Ⱶכ ƔȭƔƕƕ  ƔȭƔƕƔ ƔȭƔƕƜ  ƔȭƔƕƚ 

 ȹƔȭƔƕƔȺ  ȹƔȭƔƕƔȺ ȹƔȭƔƕƘȺ  ȹƔȭƔƕƘȺ 

♄Ⱶכ  ƔȭƔƔƙ ƔȭƔƔƘ  ƔȭƔƕƜ ƔȭƔƕƚ 

  ȹƔȭƔƕƕȺ ȹƔȭƔƕƕȺ  ȹƔȭƔƕƚȺ ȹƔȭƔƕƚȺ 

◘fiⱪꜟ◘▬☼ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ 

1Ɩ ƔȭƔƘƛ ƔȭƔƘƚ ƔȭƔƘƛ ƔȭƔƝƔ ƔȭƔƝƔ ƔȭƔƝƕ 

1Ɩɯ ËÑȭ ƔȭƔƘƖ ƔȭƔƘƖ ƔȭƔƘƖ ƔȭƔƜƚ ƔȭƔƜƚ ƔȭƔƜƚ 

≡─⸗♦ꜟ≢ ╩◖fi♩꜡כꜟ ≤⇔≡ ⇔≡™╢ 

◌♇◖ │ ⌂  

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 
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─≢fiꜛ◦כ◄ꜙ♅◦ ╩ ⇔√╙─⅜⁸ ɯ((ɪƖƚ≢№╢⁹ ♄Ⱶכ╩

⇔√ ≡─⸗♦ꜟ≢ ♄Ⱶכ⅜ ⌐ ⌐ ↕╣≡™╢⁹ fi≢─Ɨꜛ◦כ◄ꜙ♅◦─

─ ╩ ╢≤⁸ᾋƛƕƕƝ─ │ƔȭƔƙƗ≤ ↕╣⁸ ⌐▪◒☿☻∆╢ ╩Ɨ≈

─ ⌐ ╘╢ ╩ƙȭƗ×Û →╢≤ ≢⅝╢⁹ fi≢ƚꜛ◦כ◄ꜙ♅◦─ ─

╩ ╢≤⁸ ♄Ⱶכ─ │ƔȭƔƜƙ≤ ⌐ ⌐ ↕╣≡⅔╡⁸ᾋƛƕƕƝ─ │⁸

╟╡╙ ™Ɯȭƙ×Û─ ⇔ → ╩ ≈↓≤⅜ ↕╣╢⁹ 

 

ɯ((ɪƖƚ ◦♅ꜙ◄כ◦ꜛfi≢ ╕⇔™ ⌐ ⅎ╢  

       

 ƔȭƖƜƚɖɖɖ ƔȭƖƜƛɖɖɖ ƔȭƖƜƘɖɖɖ ƔȭƖƕƘɖɖɖ ƔȭƖƔƜɖɖɖ ƔȭƖƕƕɖɖɖ 

 ȹƔȭƔƘƚȺ ȹƔȭƔƘƙȺ ȹƔȭƔƘƚȺ ȹƔȭƔƘƝȺ ȹƔȭƔƘƜȺ ȹƔȭƔƘƝȺ 

♄Ⱶכ ƔȭƔƔƝ  ƔȭƔƔƙ ƔȭƔƔƗ  ɪƔȭƔƔƘ 

 ȹƔȭƔƕƛȺ  ȹƔȭƔƕƛȺ ȹƔȭƔƕƝȺ  ȹƔȭƔƕƝȺ 

♄Ⱶכ  ƔȭƔƙƘɖɖɖ ƔȭƔƙƗɖɖɖ  ƔȭƔƜƙɖɖɖ ƔȭƔƜƙɖɖɖ 

  ȹƔȭƔƕƜȺ ȹƔȭƔƕƜȺ  ȹƔȭƔƖƔȺ ȹƔȭƔƖƔȺ 

◘fiⱪꜟ◘▬☼ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ 

1Ɩ ƔȭƔƜƕ ƔȭƔƜƗ ƔȭƔƜƗ ƔȭƔƛƗ ƔȭƔƛƝ ƔȭƔƛƝ 

1Ɩɯ ËÑȭ ƔȭƔƛƚ ƔȭƔƛƝ ƔȭƔƛƝ ƔȭƔƚƜ ƔȭƔƛƘ ƔȭƔƛƘ 

≡─⸗♦ꜟ≢ ╩◖fi♩꜡כꜟ ≤⇔≡ ⇔≡™╢ 

◌♇◖ │ ⌂  

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 
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─≢fiꜛ◦כ◄ꜙ♅◦ ╩ ⇔√╙─⅜⁸ ɯ((ɪƖƛ≢№╢⁹ ♄Ⱶכ╩ ⇔

√ ≡─⸗♦ꜟ≢ ♄Ⱶכ⅜ ⌐ ⌐ ↕╣≡™╢⁹ fi≢─Ɨꜛ◦כ◄ꜙ♅◦─

─ ≤ ─≢fiꜛ◦כ◄ꜙ♅◦─ ƚ ─ ╩ ╢≤⁸ ♄Ⱶכ─ │ ≤

╙ƔȭƔƙƘ≤ ⌐ ⌐ ↕╣⁸ ⌐▪◒☿☻∆╢ ╩Ɨ≈─ ⌐ ╘╢

╩ƙȭƘ ×Û →╢≤ ≢⅝╢⁹ ≤ ─ ─ ™⌐╟╢⁸ ─ ≢│ ⇔√

♄Ⱶכ─ ─ │ ⅎ≡™╢⁹↓╣╠─ ╟╡⁸ fi≢─ᾋƛƕƕƝꜛ◦כ◄ꜙ♅◦

─ │ ▪◒☿☻─ ╩ ╘⁸∕─ │ ≤ ≤≢ ≢№╢↓≤⅜ ↕╣

╢⁹ 

 

ɯ((ɪƖƛ ◦♅ꜙ◄כ◦ꜛfi≢ ╕⇔™ ⌐ ⅎ╢  

       

 ƔȭƘƘƔɖɖɖ ƔȭƘƘƕɖɖɖ ƔȭƘƗƜɖɖɖ ƔȭƘƔƜɖɖɖ ƔȭƘƕƔɖɖɖ ƔȭƘƔƚɖɖɖ 

 ȹƔȭƔƘƗȺ ȹƔȭƔƘƖȺ ȹƔȭƔƘƘȺ ȹƔȭƔƘƙȺ ȹƔȭƔƘƘȺ ȹƔȭƔƘƙȺ 

♄Ⱶכ ƔȭƔƕƔ  ƔȭƔƔƙ ƔȭƔƕƔ  ƔȭƔƔƚ 

 ȹƔȭƔƕƚȺ  ȹƔȭƔƕƚȺ ȹƔȭƔƕƛȺ  ȹƔȭƔƕƛȺ 

♄Ⱶכ  ƔȭƔƙƙɖɖɖ ƔȭƔƙƘɖɖɖ  ƔȭƔƙƙɖɖɖ ƔȭƔƙƘɖɖɖ 

  ȹƔȭƔƕƚȺ ȹƔȭƔƕƚȺ  ȹƔȭƔƕƛȺ ȹƔȭƔƕƛȺ 

◘fiⱪꜟ◘

▬☼ 
Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ 

1Ɩ ƔȭƔƚƗ ƔȭƔƚƛ ƔȭƔƚƛ ƔȭƔƙƙ ƔȭƔƙƜ ƔȭƔƙƜ 

1Ɩɯ ËÑȭ ƔȭƔƙƝ ƔȭƔƚƗ ƔȭƔƚƖ ƔȭƔƙƔ ƔȭƔƙƗ ƔȭƔƙƗ 

ÚÌɍÛà×Ì '"Ɩ '"Ɩ '"Ɩ '"Ɩ '"Ɩ '"Ɩ 

≡─⸗♦ꜟ≢ ╩◖fi♩꜡כꜟ ≤⇔≡ ⇔≡™╢ 

◌♇◖ │ ⌂  

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 

 

↓↓╕≢ ⌐ ╕⇔™ ╩ ⇔⁸ ⇔≡⅝√⅜⁸ ⌐↓╣╠─ ╕⇔™ ╩

≢fiꜛ◦כ◄ꜙ♅◦─≡ ≢⅝≡™╢⅛⁸≈╕╡ ⌐ ∂≡ ╕⇔™ ⅜≤╣╢

⅛≥℮⅛⌐≈™≡⁸ᾋƛƕƕƝ─ ┘ ⅜ ╩ ⅎ╢─⅛╩ ∆╢⁹ ≡─◦♅ꜙ

≢fiꜛ◦כ◄ ╕⇔™ ╩≤∫≡™╢ ⌐ ƕ╩ ╡⁸∕╣ │ Ɣ╩ ╢╟℮⌂♄Ⱶ

כ ╩ ≤⇔≡ ∆╢⁹ ɯ((ɪƖƜ│↓─ ⌐≈™≡⁸ ♄Ⱶכ≤ ♄

Ⱶכ⌐ ⇔≡◒꜡☻ ╩ ∫√╙─≢№╢⁹ │ ɯ((ɪƖƝ⌐ ⇔√ ╡≢№╢⁹

Ɨ ≢│ ♄Ⱶכ│ƔȭƔƜƙ≤⇔≡ ⌐ ⌐ ↕╣≡⅔╡⁸ᾋƛƕƕƝ─ │⁸ ╕⇔

™ ╩ ≢fiꜛ◦כ◄ꜙ♅◦─≡ ∆╢ ╩Ɯȭƙǔ×Û╘╢↓≤⅜ ↕╣╢⁹

♄Ⱶ⁸│כƕ ┘Ɨ ─ ≢⁸ⱪꜝ☻⌐ ↕╣≡™╢╙──⁸ ⌐ ⌐│

↕╣≡™⌂™⁹ ⌂ ─ ╛⁸ ⁸ƕƕƝ ⁸ ⌂
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≥─ ╩◖fi♩꜡כꜟ⇔√℮ⅎ≢╙ᾋƛƕƕƝ─ ⌐│⁸ ╕⇔™ ╩ ∆↓≤⌐

⅜№╢↓≤⅜ ↕╣≡⅔╡⁸ᾋƛƕƕƝ│⁸∕─ ╩ ∆╢√╘⌐ ⌂

≢№╢≤ ⅎ╢⁹ 

 

ɯ((ɪƖƜ ╕⇔™ ♄Ⱶכ≤ ♄Ⱶ⁸כ ♄Ⱶכ─◒꜡☻  

 ╕⇔™ ♄Ⱶכ 

 ƕȮɯ-ɯǻɯƕȮƕƚƘ ƔȮɯ-ɯǻɯƕȮƘƝƛ 

♄Ⱶכ   

ƕ ƛƗƘɯȹƚƗǔȺ ƝƔƖɯȹƚƔǔȺ 

Ɣ ƘƗƔɯȹƗƛǔȺ ƙƝƙɯȹƘƔǔȺ 

♄Ⱶכ   

ƕ ƗƝƛɯȹƗƘǔȺ ƗƛƛɯȹƖƙǔȺ 

Ɣ ƛƚƛɯȹƚƚǔȺ ƕȮƕƖƔɯȹƛƙǔȺ 

 

ɯ((ɪƖƝ ≡─◦♅ꜙ◄כ◦ꜛfi≢ ╕⇔™ ╩≤╢↓≤⌐ ⅎ╢  

 ,ÖËÌÓɯƕ ,ÖËÌÓɯƖ ,ÖËÌÓɯƗ 

 ƔȭƖƖƕɖɖɖ ƔȭƖƗƕɖɖɖ ƔȭƖƕƜɖɖɖ 

 ȹƔȭƔƙƖȺ ȹƔȭƔƙƔȺ ȹƔȭƔƙƕȺ 

♄Ⱶכ ƔȭƔƖƛ  ƔȭƔƖƔ 

 ȹƔȭƔƖƔȺ  ȹƔȭƔƖƔȺ 

♄Ⱶכ  ƔȭƔƜƛɖɖɖ ƔȭƔƜƙɖɖɖ 

  ȹƔȭƔƖƖȺ ȹƔȭƔƖƖȺ 

◘fiⱪꜟ◘▬☼ Ɩƚƚƕ Ɩƚƚƕ Ɩƚƚƕ 

1Ɩ ƔȭƔƗƕ ƔȭƔƗƚ ƔȭƔƗƛ 

1Ɩɯ ËÑȭ ƔȭƔƖƛ ƔȭƔƗƖ ƔȭƔƗƖ 

≡─⸗♦ꜟ≢ ╩◖fi♩꜡כꜟ ≤⇔≡ ⇔≡™╢ 

◌♇◖ │ ⌂  

ɖɯ×ɯǾɯƔȭƕȮɯɖɖɯ×ɯǾɯƔȭƔƙȮɯɖɖɖɯ×ɯǾɯƔȭƔƕ 
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4. ƛƕƕƝᾚЊ ׄ ѝ  

≢│⁸ ≢─ᾋƛƕƕƝ─ ╛⁸ᾋƛƕƕƝ ─ ⌂≥─

╩ ∆╢⁹ 

 

(1) ᾚЊ᷂Ḣ ƛƕƕƝᾚЊ ׄ 

ᾋƛƕƕƝ─ ─ ┼─ ╩◓ꜝⱨ⌐⇔√─⅜⁸ ɯ((ɪƗƔ≢№╢⁹↓↓≢│₈ᾋ

ƛƕƕƝ╩ ⇔≡╒⇔™≤ ℮⅛₉≤™℮ ╩ ⌐ ∆╢ ⌐ ⇔≡ ∫

≡™╢3⁹ 

⌐ ⇔≡⁸₈№≡│╕╢₉⁸₈╛╛№≡│╕╢₉≤ ⅎ√ │ ≤⇔≡Ɯ

≢№╡⁸ ─ ⌐ ™ │⁸ ⁸ ⁸ ⁸ ⌂≥⅜№→╠╣╢⁹

⅜ ⌐ ™ ⌐ ∆╢ⱥ▪ꜞfi◓ ≢│⁸ ≤ ∆╢≤

⅜ ⌂™√╘⁸ ─ ↑ ╣ ⅜ ╙☻כꜙ♬℮™≥╢™≡⇔ ⌂ↄ⁸∕╣

⅜ ─ ↕⌐≈⌂⅜∫≡™╢ ⅜ ↕╣√⁹ 

 

ɯ((ɪƗƔ ⌐⅔↑╢ᾋƛƕƕƝ─  

 
 

(2) ƛƕƕƝ♅ ҧ  

▪fi◔⁸│≢♩כ ≡─ ⌐ ⇔≡⁸ᾋƛƕƕƝ⌐ ⇔≡ ≢⅝╢ ╩ ⌡≡⅔╡⁸

∕─ ⅜ ɯ((ɪƗƕ ɯ((ɪƗƗ≢№╢⁹₈ᾋƛƕƕƝ⅜№╢↓≤≢⁸ ⅜∟╜℮∟╞

∑∏⌐ ƕƕƝ ┘ᾋƛƕƕƝ─ ╩ ╗ ≢⅝╢≤ ™╕∆⅛ ₉⁸₈ᾋƛƕƕƝ⅜№

╢↓≤≢⁸ ≢№╢─⌐╙⅛⅛╦╠∏ ⌐ ƕƕƝ ╩⇔≡⇔╕℮↓≤⅜ ╢≤ ™

╕∆⅛ ₉⁸₈ᾋƛƕƕƝ⅜№╢↓≤≢⁸ ─ ≢─ ⌐≈⌂⅜╢≤ ™╕∆⅛ ₉≤

                                                        
3ɯ ≢⁸ᾋƛƕƕƝ≤│≥℮™℮╙─⅛╩ ⇔√─∟⌐ ╩ ╘≡™╢⁹ 

53.4%

54.4%

46.6%

51.5%

55.3%

50.5%

48.5%

59.2%

49.5%

26.2%

28.2%

35.9%

35.0%

30.1%

35.9%

35.0%

26.2%

25.2%

10.7%

11.7%

6.8%

7.8%

9.7%

5.8%

9.7%

5.8%

15.5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

(n=103)

(n=103)

(n=103)

(n=103)

(n=103)

(n=103)

(n=103)

(n=103)

∕─ ─ (n=103)

ǉǭǶȅȒ ȋȋǉǭǶȅȒ ȋȋǉǭǶȅȐǱǋ ǉǭǶȅȐǱǋ ѝǒȐǱǋ
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™℮Ɨ≈─ ╩ ∫≡™╢⁹ 

⅜∟╜℮∟╞∑∏⌐ ≢⅝╢╟℮⌐⌂╢⅛⌐≈™≡│⁸≥─ ≢╙

₈№≡│╕╢₉⁸₈╛╛№≡│╕╢₉≤ ⇔√ │⁸ƚƔǔ╩ ⅎ≡™╢⁹ ⌂ƕƕƝ

⅜ ╢⅛⌐≈™≡│⁸≥─ ≢╙₈№≡│╕╢₉⁸₈╛╛№≡│╕╢₉≤ ⇔√

│⁸ƚƔǔ╩ ⅎ≡™╢⁹ ─ ≢─ ⌐≈⌂⅜╢⅛⌐≈™≡│⁸≥─ ≢

╙₈№≡│╕╢₉⁸₈╛╛№≡│╕╢₉≤ ⇔√ │⁸ƚƔǔ╩ ⅎ≡™╢⁹⌂⅔

⌐ ∆╢ⱥ▪ꜞfi◓ ≢╙⁸ ∆╢ ⌐ ≢⅝╢ │⁸ᾋƛƕƕƝ─

∞≤ ⅎ╢∞╤℮≤™℮ ⅜№∫√⁹ 

Ɨ≈─ ⌐≈™≡⁸ ⅜ ─ ╟╡╙₈№≡│╕╢₉╩ ⅎ√ ┘

₈№≡│╕╢₉≤₈╛╛№≡│╕╢₉╩ ⇔√ ─ ⅜≥─ ≢╙ ↄ⌂∫≡™╢⁹

↓╣│ ⌐ ⇔≡⁸ ╩ ⌐ ⇔≡⅔╡⁸∕↓≢ ─ ⌐─

╖ᾋƛƕƕƝ⌐ ∆╢ ╩ ∫≡™╢↓≤⅜ ⇔≡™╢ ⅜№╡⁸ ⅜ ≢№╢⁹ 

 

ɯ((ɪƗƕ ᾋƛƕƕƝ⌐ ≢⅝╢  

ƛʒƕƕƝ ⅜№╢≤∟╜℮∟╞∑∏⌐ ≢⅝╢≤ ℮⅛  
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ɯ((ɪƗƖ ᾋƛƕƕƝ⌐ ≢⅝╢  

─ ⌂ ⅜ ╢≤ ℮⅛  

 
 

ɯ((ɪƗƗ ᾋƛƕƕƝ⌐ ≢⅝╢ ─  

 
 

(3) ƛƕƕƝ ↓  

▪fi◔כ♩≢│ᾋƛƕƕƝ─ ⌐ ⇔≡∕─ ╩ ⌡≡™╢⁹▪fi◔כ♩

≢─ᾋƛƕƕƝ─ │ ≢ƕƙƛ≢№╢⁹ 

₈ᾋƛƕƕƝ⌐≈⌂⅜╢╕≢⌐ ⅜⅛⅛╠⌂⅛∫√⅛ ∆←≈⌂⅜∫√⅛ ₉─ ≢│⁸

─℮∟₈№≡│╕╢₉⁸₈╛╛№≡│╕╢₉≤ ⇔√ ╩ ∆╢≤⁸ƛƔ

≤⌂∫≡™╢⁹ 
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ɯ((ɪƗƘ ᾋƛƕƕƝ⌐∆←≈⌂⅜∫√⅛ 

 

 

₈ᾋƛƕƕƝ─▪♪Ᵽ▬☻─ ∞∫√⅛₉─ ≢│⁸ ≢│⁸₈№≡│╕╢₉≤₈╛

╛№≡│╕╢₉─ │ ƚƜ ≢№╡⁸ ⅜ ⌂▪♪Ᵽ▬☻╩ ╠╣≡™╢≤

⇔≡™╢⁹ ≢⁸Ɩƚ ⅜₈╛╛ ≡│╕╠⌂™₉⁸₈№≡│╕╠⌂™₉≤ ⇔≡⅔╡⁸

⅜ ™ ⅜ ⇔≡™╢↓≤╩ ⇔≡™╢⁹ 

 

ɯ((ɪƗƙ ᾋƛƕƕƝ─▪♪Ᵽ▬☻│ ∞∫√⅛ 

 

 

₈ ⅜№╣┌⁸╙℮ ⇔√™₉≤ ∫≡™╢⅛⌐≈™≡│⁸ ≢│⁸₈№

≡│╕╢₉≤₈╛╛№≡│╕╢₉─ 72 ≢№╡⁸ ⅛╠╙℮ ⇔√™≤

™℮ ⅜ ╠╣≡™╢⁹ ≢⁸22 ⅜₈╛╛ ≡│╕╠⌂™₉⁸₈№≡│╕╠⌂™₉≤
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⇔≡⅔╡⁸↓─ ─ ⅛╠╙ ⅜ ™ ⅜ ⇔≡™╢↓≤╩

⇔≡™╢⁹ 

 

ɯ((ɪƗƚ ᾋƛƕƕƝ╩╙℮ ⇔√™⅛ 

 

 

₈ᾋ7119 ╩ ╛ ⌐ ╩ ∫≡ ≢⅝╢₉≤ ∫≡™╢⅛⌐≈™≡│⁸

≢│⁸₈№≡│╕╢₉≤₈╛╛№≡│╕╢₉─ 63 ≢№╡⁸ ⅜ ╩╙

∫≡ ≢⅝╢≤ ⇔≡™╢⁹ ≢⁸30 ⅜₈╛╛ ≡│╕╠⌂™₉⁸₈№≡│╕╠⌂

™₉≤ ⇔≡⅔╡⁸₈▪♪Ᵽ▬☻─ ↕₉⁸₈╙℮ ⇔√™⅛₉≢─ ╟╡╙Ⱡ

●♥▫Ⱪ⌂ ⅜ ↄ⌂∫≡™╢⁹ ⌐ ∆╢↓≤│ ≢╙℮ ∆╢╟╡╙

Ɫכ♪ꜟ⅜ ↄ ∂╠╣╢ ⅜№╢↓≤⁸ ─₈ ╩ ∫≡₉≤™℮ ⅜ⱳ☺♥

▫Ⱪ⌂ ─ ╩∟╜℮∟╞↕∑√ ⅜№╢⁹ 
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ɯ((ɪƗƛ ᾋƛƕƕƝ╩ ה ⌐ ╩ ∫≡ ≢⅝╢⅛ 

 

 

₈ᾋ7119⅛╠ 119┼─ ⅜☻ⱶ₉⅛√╣↕⌐☼כ≤ ∫≡™╢⅛⌐≈™≡│⁸ ≢

│⁸₈☻ⱶכ☼⌐ ⇔≡ↄ╣√₉≤ ⇔≡™╢ │ 24.2%≢№╡⁸₈ ⇔ ∫√⅜

⇔≡ↄ╣√₉⁸₈ ⌐ ⇔≡ ⅜ ╣√─≢⁸ ≢⅛↑⌂⅔⇔√₉╟╡╙ ™

≤⌂∫≡™╢⁹ 

 

ɯ((ɪƗƜ ᾋƛƕƕƝ⅛╠ƕƕƝ┼─ ⅜☻ⱶכ☼⌐↕╣√⅛ 

 

 

  



46 

 

5. ѝ  

≢│⁸ ≢ ⌐ ⇔√▪fi◔כ♩ ╩ ⇔⁸ᾋ7119─ ה

⌐ ∆╢ ╩ ™⁸↕╠⌐ᾋ7119⅜ ─ ⌐ ⅎ╢ ╩ ⇔√⁹╕√ᾋ

7119─ ⌐≈™≡│∕─ ╩⁸ ⌐⅔™≡│ ─

╛⁸ᾋ7119⅜╙√╠∆ ⌐≈™≡ ⇔√⁹ ⌂ │ ─≤⅔╡≢№

╢⁹ 

⌐⁸ᾋ7119─ ⌐≈™≡─ ≢│⁸ ⅛╠ ⅜ ⇔≡™╢ ╒≥

⅜ ╪≢™╢↓≤⁸ ─ ⅜ ⅜ ╖╛∆™↓≤⁸ ⅜ ⌂ ╒≥

⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

⌐⁸ᾋ7119⅜ ⌐ ⅎ╢ ─ ≢│⁸ ≤ ╩ ⇔√ ◦♅ꜙ

─⧵fi⌐≈™≡⁸ꜛ◦כ◄ ╩ ⅛╠ 3 ≈╩ ⅝≢ ∆╢≤™℮ ╩

™≡ ⇔√⁹ ─ ≤⇔≡ᾋ7119─╟℮⌂ ♄▬ꜘꜟ─ ╩ ⇔⁸↓─

╩ ┬⅛≥℮⅛╩ ⌐ ⇔√⁹ ─ ≤⇔≡⁸ ♄▬ꜘꜟ─ ╩ ∆√╘

⌐│⁸ᾋ7119╩ ∆╢∞↑≢│ ≢№╡⁸ᾋ7119─ ╩ ╘╢ ⅜№╢↓≤⅜

↕╣≡™╢⁹╕√ 119 ╩ ∆╢↓≤⌐ ⇔≡│⁸ᾋ7119─ ≤ │⁸

⌐╙ ⌐╙ ⅝⌂ ╩ √⌂™↓≤⅜ ↕╣≡™╢⁹ 

ⅎ≡ ⌐⁸ ⌐│ ⌐ 119 ╩∑∏⁸ ה ⌐│ ╠⅛─

ה ⌐▪◒☿☻∆╢ ╩≤╢≤™℮ ╩ ╕⇔™╙─≤ ⅎ ╩ ∫

√⁹↓─ ╩≤╢↓≤⌐ ⇔≡⁸ᾋ7119─ │ ╩ ⅎ≡⅔╡⁸ ⌂

─ ╛⁸ ─ ⁸ ─ ─ ╩ ╡ ™≡╙⁸↓─ │

⌐ ≢№╡ ⌂ ⅜ ╠╣√⁹ 

⌐⁸∕─ ─▪fi◔כ♩ ─ ≢│⁸ ⌐≈™≡─ ⅜ ™

↓≤⅜ ↕╣√╒⅛⁸ᾋ7119─ ─℮∟⁸ ╩╙∫≡ ⌐ᾋ7119╩ ≢

⅝╢ │⁸∕─ ™ ≤ ═╢≤ ⌐ ⌂™↓≤⁸ ─☻ⱶכ☼↕╛ ⅛╢╕≢

─ ⌐ ⅜ ≡™╢↓≤⌂≥⁸ ─ ⅜№╢↓≤╙ ↕╣√⁹ 

─ ⅛╠⁸ᾋ7119│ ∞↑≢│⌂ↄ⁸∕─ ⅜ ≢№╡⁸ᾋ7119─ ≤

∕─ │ ─ ⌐ ∆╢ ╕⇔™ ┼─ ╩ ∆ ⅜№╢↓≤⅜

↕╣≡™╢⁹ᾋ7119⅜ ↄ ↕╣⁸∕─ ╩ ╘╢↓≤⅜ ≢№╡⁸╕√

⅛╡╛∆↕╛ ─☻ⱶכ☼↕╩ ∆╢↓≤≢⁸ ─ ™ ╩↕╠⌐ ╘╢

⅜№╢↓≤⅜ ↕╣√⁹ 
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 III  ѩ ὑ ѝ  

1. ѝ  

(1)  

≢│⁸ᾋƛƕƕƝ─ ⅜꜡☺♇◒⸗♦ꜟ⌐⅔↑╢ ▪►♩◌ⱶ┼ ╩╙√╠⇔√

⅛╩ ⌐ ∆╢⁹ ⌐│⁸ƖƘ ─ ╛ ─ ─

╩ ℮↓≤⌐╟∫≡⁸▪►♩◌ⱶ⌐≥─╟℮⌂ ⅜ ∂≡™╢⅛╩ ∆╢⁹ 

↓╣╠─ ╩ ℮√╘⌐⁸ ╟╡ ↕╣√ ─ ─

≥♃כ♦ ─ ╩♃כ♦ ⇔√ⱤⱠꜟ♦כ♃╩ ⇔⁸ ה ─

─ ╩ ℮⁹ 

 

(2) ѝ ̌  

⌐ √╡⁸ ╩ ℮ │ ─≤⅔╡≢№╢⁹ 

 

₈ᾋƛƕƕƝ│ ╛ ─ ╩ ↕∑√⅛₉ 

ᾋƛƕƕƝ─ ≤ ⌐⅔™≡⁸ ╛ ⁸ ≤™

∫√▪►♩◌ⱶ╩ ∆╢↓≤⌐╟∫≡⁸ᾋƛƕƕƝ─ ╩ ∆╢⁹ 

 

₈ƖƘ ≤ ≢ ⌐ ™│№╢⅛₉ 

ƖƘ ≤ ⌐⅔™≡⁸▪►♩◌ⱶ╩ ∆╢↓≤⌐╟∫≡⁸

─ ╩ ∆╢⁹ ⌐⁸ ╛ ─ ╩ ∆╢⁹ 

 

(3)  

─≤⅔╡⁸ᾋƛƕƕƝ─ │⁸ ─ ⌐╟∫≡⁸ ─ ╛

─ ⌂≥╩ ∂⁸ ╠╣√ ─ ╛ ─ ™ ┼ ⌐

∆╢↓≤⌐╟╢ ─ ─ ╩ ╢↓≤⌐№╢⁹∕─√╘⁸ ╛

⌂≥⅜ ▪►♩◌ⱶ≤⌂╢⁹ ⌐│⁸ ╠⅛♃כ♦ ɯ(((ɪƕ⌐

⇔≡™╢╟℮⌂ ╩▪►♩◌ⱶ⌐ ⇔≡™╢⁹ 

⌂⅔⁸ │ ⌐╟∫≡ ⅜ ⌂╢⁹∕↓≢ ≢│ ╩♃כ♦─

4≢ ╡⁸ ƕƔ √╡─ ╩ ⇔≡™╢⁹ 

 

                                                        
4ɯ ─ ≤⇔≡⁸ ₈ ⌐ ≠ↄ ⁸ ┘

₉╟╡ ─ ─ ╩ ⇔≡™╢⁹↓╣│ ♃כ♦

⅜ƖƔƔƔ ≢№╢─⌐ ⇔⁸ ⌐⅔↑╢ ─ ⅜ƖƔƕƘ ─

√╘≢№╢⁹ 
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ɯ(((ɪƕ ⌐ ™╢▪►♩◌ⱶ≤  

▪►♩◌ⱶ ─  

 ≤│⁸ ╛ ⌂≥─ ⌐ ↕

╣≡™⌂™ ⌂ ≢№╡⁸ ─ ╛ ⅛╠─

⌂≥⅜ ╕╣╢⁹ 

╩ ™≡⁸ƕƔ √╡─ ╩

⇔≡™╢⁹ 

 ≢ ↕╣√ ─℮∟⁸ ƚƙ ─ ─ ⁹

ƚƙ ╩ ™≡⁸ƕƔ √╡─

╩ ⇔≡™╢⁹ 

 ─℮∟⁸ƖƔ ⅛╠ ƖƘ ⁸Ɣ ⅛╠ Ɯ ╕≢⌐ ↕

╣√ ─ ⁹ ╩ ™≡⁸ƕƔ √╡

─ ╩ ⇔≡™╢⁹ 

 ─ │ ⅜ ⌐ ⇔⁸ ⌐⅔↑╢

─ ⌐ ≠⅝ ↕╣≡™╢⁹ │ ⅜ ╩

≤⇔⌂™╙─╩™℮⁹ 

│⁸ ─℮∟ ╩ ⅛╠ ∫≡ ╠

╣╢⁹ 

 │⁸ ─℮∟ ─ ╩

⅛╠ ∫≡ ╠╣╢⁹ 

 ╩ ≢ ∫≡ ╠╣╢⁹ 

 ≤│⁸ ⅜ ≢ ⌐ ↕╣√╙─≢№╢⁹

╩ ™≡⁸ƕƔ √╡─ ╩ ⇔

≡™╢⁹ 

 ≢ ↕╣√ ─℮∟⁸ ƚƙ ─ ─ ⁹

ƚƙ ╩ ™≡⁸ƕƔ √╡─ ╩

⇔≡™╢⁹ 

 ─℮∟⁸ƖƔ ⅛╠ ƖƘ ⁸Ɣ ⅛╠ Ɯ ╕≢⌐ ↕╣√

─ ⁹ ╩ ™≡⁸ƕƔ √╡─

╩ ⇔≡™╢⁹ 

 │⁸ ─℮∟ ╩ ⅛╠ ∫≡ ╠╣╢⁹ 

 │⁸ ─℮∟ ─ ╩ ⅛╠

∫≡ ╠╣╢⁹ 

 ╩ ≢ ∫≡ ╠╣╢⁹ 
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(4) ѝ  

 ѝ  

ᾋƛƕƕƝ─ ⌐ √∫≡│⁸ ⌂ ╡ᾋƛƕƕƝ─ ╩ ⌐ ⇔√™⁹∕─

√╘⌐│ ╩ ⌐ ∆╢ ⅜№╢⅜⁸ ⌂ ≤ ≢─

╩ ⇔√╙─⅜ ɯ(((ɪƖ≢№╢⁹ꜝfi♄ⱶ │ ─ ╩ ⌐

∆╢√╘─ ⌂ ∞⅜⁸ᾋƛƕƕƝ─ ⅜ꜝfi♄ⱶ⌐ ↕╣≡™╢╦↑≢│

⌂™√╘⁸ ≢│ ⅜ ⇔™⁹╕√⁸ ╩╖─♃כ♦─ ™≡ ╩ ∆

╢◒꜡☻☿◒◦ꜛfi ╛⁸ ─▪►♩◌ⱶ╩ ∆╢ │⁸ ≢╙

│ ≢│№╢╙──⁸ ─ ↕⌐ ⅜№╢⁹ 

∕↓≢ ≢│⁸ ┘ ─♃כ♦⌂ ╩ ╕ⅎ≡⁸ ─ ≤ ◖fi

ꜟכ꜡♩ ╩ ∆╢ ≢ ╩ ∆╢⁹ ─ ┘ ◖fi♩꜡כꜟ ─ │

─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƖ ⌂ ≤ ≢─  

 
ƖƔƕƝ₈◄ⱦ♦fi☻⌐ ≠ↄ ─ ⅎ ≤ ─◄♇☿fi☻₉ ♦ꜙⱨ꜡

ƖƔƕƝa ─√╘─ ─ ≈↑ ɯꜝ fi♄ⱶ ₑ ɯ ╩
⌐  

 

 ⁪ ⁪ѝ #ÐÍÍÌÙÌÕÊÌɪÐÕɪ#ÐÍÍÌÙÌÕÊÌÚ #(#ѝ  

a) Ḩ  

─ ≤│⁸ ╩♃כ♦─ ™╢↓≤≢⁸♩꜠fi♪ ╩ ╡ ™√℮ⅎ

≢ ∆╢ ≢№╢⁹ 

 

b) Е̱͈ ѝ  

─ ─▬ⱷכ☺╩ ⇔√╙─⅜ ɯ(((ɪƗ≢№╢⁹ │ ≢№╡⁸ │▪►

ẻ7119

( )

ẻ7119

ẻ7119

ẻ7119

ẻ7119

ẻ7119

ẻ7119

ẻ7119

ẻ7119

ẻ7119
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♩◌ⱶ ─ ≢№╢⁹ ™ │ ƖƔƕƛƘ ⌐ᾋƛƕƕƝ╩ ⇔√ ≢№

╡⁸○꜠fi☺─ │ᾋƛƕƕƝ╩ ⇔≡™⌂™ ≢№╢⁹ 

ᾋƛƕƕƝ─ │⁸ ≢№∫√↓≤╙№╡⁸ ─ │⅛⌂╡ ∫√

╩⇔≡™╢⁹∕─√╘⁸ᾋƛƕƕƝ⅜ ↕╣≡™⌂↑╣┌⁸ƖƔƕƛƘ ╙ ™

│○꜠fi☺─ ≤ ⌐ ⇔≡™√≤ ⅎ╠╣╢⁹ 

∕℮⇔√ ⅛╠⁸ᾋƛƕƕƝ⅜ ⌐ ↕╣⌂⅛∫√ ⌐≥℮™∫√ ─ ⌐

⌂∫≡™√─⅛╩ ⇔√╙─⅜ ─ ≢№╢⁹ ─ ≤ ™ ≤─ ╩ᾋƛƕƕƝ─

∞≤ ⅎ╢↓≤⅜≢⅝╢⁹ 

™ │ᾋƛƕƕƝ ╙ ┌™≢ ⇔≡™╢⅜⁸♩꜠fi♪╩ ╕ⅎ╢≤

│╙∫≤ ⅜ ⇔≡™√│∏∞≤ ⅎ╠╣╢⁹ 

 

c)  

─ ≢ ≤⌂╢─│⁸▪►♩◌ⱶ ⅜ ∫√ ╩ ╪≢ↄ╢↓≤≢№╢⁹ 

 

ɯ(((ɪƗ ─ ─▬ⱷכ☺ 

 

╛ │ ≢№╢⁹ 

 

 

 ֻ 2àÕÛÏÌÛÐÊɯ"ÖÕÛÙÖÓɯ,ÌÛÏÖË2",ѝ  

a) Ḩ  

╩♃כ♦─ ∆╢↓≤⌐╟∫≡⁸ ⅜ᾋƛƕƕƝ╩ ⇔⌂⅛

∫√ ─ ⌂ ╩ ⇔⁸ ─ ╩ ∆╢ ≢№╢⁹ 

30,000

35,000

40,000

45,000

50,000

55,000

60,000

65,000

70,000

1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11

2015 2016 2017 2018 2019

ˢ יּ ˣ

ꜛⱵ ˢ̌7119 ӽˣ

̌7119 ↄ ӽ

ṿ7119

̌7119Υ

ήϦσ

Τμθ ›

χ יּ
̌7119χ῟ᴮ

ˢ Ὦˣ
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◖fi♩꜡כꜟ ─ ╖│⁸ ⅜ ƕ ≢№∫√≤⇔≡╙ ─ ╩

⌂↓≤≢№╡⁸ᾋƛƕƕƝ─ ─ ⅝⅛∫√ ≤ ↕⅛∫√ ╩∕╣∙╣ ≤

⌂╢⁹ 

 

b) Е̱͈ ѝ  

◖fi♩꜡כꜟ ─▬ⱷכ☺╩ ⇔√╙─⅜ ɯ(((ɪƘ≢№╢⁹ ╩♃כ♦─

∆╢↓≤⌐╟∫≡⁸ᾋƛƕƕƝ ≤ ⇔√ ◖fi♩꜡כꜟ ♃כ♦ ╩

∆╢⁹∕╣╩ᾋƛƕƕƝ╩ ⇔√ ─ ≥♃כ♦─ ∆╢↓≤≢⁸ᾋƛƕƕƝ─ ╩

∆╢↓≤⅜≢⅝╢⁹ 

◓ꜝⱨ│ ɯ(((ɪƗ≤╒╓ ∞⅜⁸ ™ │ƖƔƕƛƘ ⌐ᾋƛƕƕƝ╩ ⇔√ ≢

№╡⁸○꜠fi☺─ │ ◖fi♩꜡⁹╢№≢ꜟכ ™ ≤○꜠fi☺─ ─ ⅜ᾋ

ƛƕƕƝ─ ≤⌂╢⁹ 

 

c)  

◖fi♩꜡כꜟ ≢ ⌐⌂╢─│⁸ ─ ∫√ ╩ ≢⅝╢↓≤

≤⁸ ⅜♃כ♦─ ⌐ ≢⅝╢↓≤≢№╢⁹ 
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ɯ(((ɪƘ ◖fi♩꜡כꜟ ─▬ⱷכ☺ 

 
╛ ⌐≈™≡│ ≢№╢⁹ ─ │₈™╠∆≤╛₉╟╡⁹ 

 

(5) ᾚЊ ᷂Ḣ ѝ ᾍ  

ɯ(((ɪƙ│⁸ᾋƛƕƕƝ ≤ ☻ⱦכ◘⁸ ╩ ⇔⁸ ≢

─ ⅛≥℮⅛╩ ⇔≡™╢⁹ │⁸ ╩♃כ♦ ™√ ≤⁸ ╩♃כ♦ ™√

Ɩ─▫♦♃☻☻כ◔ ╩ ℮⁹ ⌐≈™≡│ ♃כ♦─ ⅜ƖƔƔƔ

⅛╠ƖƔƕƝ≢№╢√╘⁸ƖƔƕƝ ⌐ ⇔√ │⁸ ≤⇔≡ ∫≡

™╢⁹∕╣⌐ ∆╢─⅜⁸ƖƔƖƔƕƔ ƕ ─ ≢№╡⁸ ≤⇔≡ ∫

≡™╢⁹⌂⅔⁸ ─ ─ ⌐ᾋƛƕƕƝ─ ≢ ⇔≡™╢ ≤⇔≡⁸ ⁸

⁸ ⁸ ⅜№╢⁹ᾋƛƕƕƝ─ ─ ╩ ∆╢√╘⌐│⁸ ≤

≤╩ ∆╢ ⅜№╢√╘⁸ ─ ≢ ⇔≡™╢ Ƙ │ ─

⌐│ ╕⌂™⁹ 

╩♃כ♦ ⁸│≢▫♦♃☻☻כ◔√™ ─ ⌐≈™≡ Ɨ≈─ ⅛╠

30,000

35,000

40,000

45,000

50,000

55,000

60,000

1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11

2015 2016 2017 2018 2019

ˢ יּ ˣ

› ЀрЕк˔и

̌7119 ↄ ӽ

ṿ7119

̌7119χ῟ᴮ

ˢ Ὦˣ

ṕẻ7119
Ṗ
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╩ ⇔√⁹ƕ │ ─ ≢№╢⁹ ⅜Ƙ №╢

│#(#╩ ™⁸Ɨ ─ │2",╩ ™√⁹Ɩ │ ⌐ ⅎ℮╢ ⅜ ∆

╢⅛≥℮⅛≢№╢⁹ ⅎ┌⁸ │ ─ ⅜ ⌐ כ◔⁸╘√╢╣╠

☻☻♃♦▫─ ≤⇔≡™⌂™⁹╕√ ╛ ─╟℮⌐ ≤ ⇔≡ ⅜

⌐ ⅝™ │⁸ ⌂ ╩ ∆╢↓≤⅜ ⇔™√╘ ⅛╠ ⇔√⁹Ɨ

│ ⅜ ⇔≡™╢⅛≥℮⅛≢№╢⁹ ↕╣√ ≢│ כ♦─

♃⅜ ⁸╛☻כ◔™⌂™≡⅝≢ ⅜♃כ♦⌂ ⁹╢№⅜☻כ◔™⌂™≡⅝≢

≢│⁸ ⅛╠ Ɩ ⅜♃כ♦─ ╠╣╢ ─▫♦♃☻☻כ◔╩ ≤⇔≡™

╢⁹ 

 

ɯ(((ɪƙ ᾋƛƕƕƝ ≤ ⁸ ─ ɯ 

  
 ☻ⱦכ◘

 

 

─

 

╩♃כ♦  ▫♦♃☻☻כ◔√™

 

 

 

 

 

 
 

 ƖƔƕƗƕƔ  ƖƘ  ₃ Ƙ ₃ ₃ ₃ #(# 

 ƖƔƕƛƕƔ   ₃ ƕƕ ₃ ₃ ₃ #(# 

 ƖƔƕƜƕƔ  ƖƘ  ₃ ƖƘ × × × 

 ƖƔƕƛƕƔ  ƖƘ  ₃ Ɩƛ ₃ ₃ ₃ #(# 

 ƖƔƔƛƚ  ƖƘ  ₃ Ɩ × ₃ × 

 ƖƔƕƚƕ  ƖƘ  ₃ ƕ × ₃ × 

 ƖƔƕƛƕƖ   ₃ ƕƝ ₃ ₃ ₃ #(# 

 ƖƔƖƔƕƔ  ƖƘ  × ƕƙ ₃ × × 

 ƖƔƔƝƕƔ  ƖƘ  ₃ Ɩƛ ₃ ₃ ₃ #(# 

 ƖƔƕƛƕƔ  ƖƘ  ₃ Ɩ ₃ × × 

 ƖƔƔƝƕƔ  ƖƘ  ₃ Ɨ ₃ ₃ ₃ 2", 

 ƖƔƕƗƘ  ƖƘ  ₃ ƕ ₃ ₃ ₃ 2", 

 ƖƔƕƜƝ   ₃ Ɨ ₃ × × 

 ƖƔƕƝƕ  ƖƘ  ₃ Ɲ ₃ × × 

 ƖƔƕƝƛ  ƖƘ  ₃ ƕƕ ₃ × × 

 ƖƔƕƝ ƕƖ   ₃ ƕƗ ₃ × × 

 ƖƔƕƚƚ  ƖƘ  ₃ ƖƘ ₃ ₃ ₃ #(# 

 

(6)  

⌐ √╡⁸ ╟╡ ƖƔƔƔ⅛╠ ƖƔƕƝ⌐⅛↑≡ ─

╩♃כ♦─ ↕╣√⁹ │ ╛ ⌐╟∫≡ ╛ ⅜

╦╣≡⅔╡⁸ⱤⱠꜟ♦כ♃ ─√╘⌐ ─ ⅜ ≢№╢⁹╕√⁸
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⌐♃כ♦─ ─ ─ ╩♃כ♦ ↕∑╢√╘⌐│⁸ ≤

∆╢ ─ ⅜ ≢№╢⁹ 

♃כ♦ ⌐ √╡⁸ ɪ ─ ⁸ ─◖fiⱣכ♃כ╩ ⇔⁸

ƖƔƕƝ ─ ≤ ⌐ ∆╢╟℮⌐ ╩♃כ♦─ ה ⇔≡™╢⁹

⌂▬ⱷכ☺│ ɯ(((ɪƚ─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƚ ♦כ♃☿♇♩ ─▬ⱷכ☺ 
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2. Ћᶮ ѝ  

≢│ ≡─ ─ ╩♃כ♦ ™≡⁸ᾋƛƕƕƝ─ ╩ ∆╢⁹

⌐│⁸ᾋƛƕƕƝ ≤ ─▪►♩◌ⱶ╩◓ꜝⱨ≢ ⇔√ ≢⁸ᾋƛƕƕƝ

× ♄Ⱶכ╩ ⁸ ▪►♩◌ⱶ╩ ≤⇔√ ⸗♦ꜟ╩

∆╢↓≤≢⁸ᾋƛƕƕƝ─ ╩ ─ ⌐╟∫≡ ∆╢⁹⌂⅔ ⌐ √∫≡│⁸

─ ╩ ∆╢√╘⁸ ≡─ ⌐ ♄Ⱶכ╩ ╘≡™╢⁹ 

 

(1)  

 ƕƔʠ˲► ʝ ω 

≢│⁸ᾋƛƕƕƝ─ ≤ ─▪►♩◌ⱶ╩◓ꜝⱨ≢╖≡™ↄ⁹ ɯ

(((ɪƛ│⁸ƕƔ √╡─ ⁸ ─ ⌐≈™≡⁸

ᾋƛƕƕƝ─ ╩ Ɣ≤⇔≡⁸∕─ ⅛╠─ ≤─₈ ─ ₉─ ╩◓ꜝ

ⱨ ⇔√╙─≢№╢⁹◓ꜝⱨ╩╖╢≤⁸ ╛ ⁸ ⁸ ⁸ ⁸ │ᾋƛƕƕƝ─

⌐ ⇔≡™╢↓≤⅜ ⅛╢⁹ ⌐ │ ⅜ ⅝™⁹ ≢⁸ ╛ ⁸

│ᾋƛƕƕƝ─ ⌐ ⅜╗⇔╤ ⇔≡™╢ ⅜ ≡ ╣╢⁹ 

ɯ(((ɪƜ│ ─◓ꜝⱨ╩ ⌐≈™≡ ⇔√╙─≢№╢⁹ │╒╓ ≢№╢╙

──⁸ ≢│ ≢№╢ │⁸ ⌐ ∆╢≤ ⇔┌╠ↄ─ │

⅜ ↄ↓≤⅜ ⅛╢⁹╕√ ≤ ∆╢≤⁸ ≤⇔≡ ─ ⅝⌂ ⅜

ↄ⌂∫≡™╢⁹ 

 

ɯ(((ɪƛ ᾋƛƕƕƝ ≤ ─  

─₈ ─ ₉─  
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ɯ(((ɪƜ ᾋƛƕƕƝ ≤ ─  

─₈ ─ ₉─  

 

 

 ƕƔʠ˲► ל  

─◓ꜝⱨ╩ƕƔ √╡─ ⁸ ─ ⌐≈™≡

⇔√╙─⅜ ɯ(((ɪƝ ┘ ɯ(((ɪƕƔ≢№╢⁹ 

⌐≈™≡╖╢≤⁸ ╛ ⁸ ⁸ ⁸ ⌂≥│⁸ᾋƛƕƕƝ─ ⌐

⇔≡™╢↓≤⅜ ⅛╢⁹ ≢⁸ ⁸ ⁸ ⁸ ⌂≥│ᾋƛƕƕƝ─ ⌐╗⇔╤

⇔≡™╢ ⅜ ≡ ╣╢⁹ ⌐≈™≡╙╒╓ ─ ╩ ⇔≡™╢⁹ 

 

ɯ(((ɪƝ ᾋƛƕƕƝ ≤ ─ ─₈ ─ ₉─  
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ɯ(((ɪƕƔ ᾋƛƕƕƝ ≤ ─  

─₈ ─ ₉─  
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(2) ѝ  

 ƕƔʠ˲► ʝ ω ל ל ˲ᴣ  

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƕƕ≢№

╢⁹↓↓≢│⁸ ⁸ ⁸ ─Ɨ≈╩▪►♩◌ⱶ⌐ ™≡

™╢⁹ƕ │ᾋƛƕƕƝ ♄Ⱶכ─╖╩ ≤⇔√ ≢№╡⁸ │ᾋƛƕƕƝ

─ ⌐ ⇔≡▪►♩◌ⱶ⌐≥─ ─ ╩ ⅎ√⅛╩ ⇔≡™╢⁹Ɩ │ᾋƛƕƕƝ

♄Ⱶ⁸╩כ ⅛╠─ ↔≤⌐ ↑≡ ⇔√ ≢№╢⁹ │⁸ ⅛

╠─ ↔≤─ ╩ ⇔≡™╢⁹Ɨ │ ƖƘ ≤ ─∕╣∙╣⌐ ↑

√ ≢№╡⁸Ƙ │↕╠⌐∕╣╠╩ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√

≢№╢⁹ 

▪►♩◌ⱶ⌐ ∆╢ ƕ ┘ Ɨ ─ ╩╖╢≤⁸ │ ⌐ ≢

│⌂™╙──⁸ᾋƛƕƕƝ─ ⌐╟∫≡ƕƔ √╡─ ⅜ ∆╢ ⌐№╢↓≤

⅜ ⅛╢⁹╕√⁸ ≤⇔≡╖╢≤ ─ ─ ─ ⅜ ≢ ⅝ↄ⌂

∫≡™╢⁹≈╕╡⁸ᾋƛƕƕƝ│╟╡ ⌐ ⇔≡ ⅝⌂ ╩ ≈≤ ⅎ╠╣╢⁹√∞⇔⁸

ƚ ♄Ⱶכ≤─ ⌐≈™≡│⁸ ⅜ⱪꜝ☻⌐⌂∫≡™╢ ⌐ ⅜

≢№╢⁹↓╣│⁸ ɯ(((ɪƛ╛ ɯ(((ɪƜ≢ ⇔√╟℮⌐⁸ ⁸ ╛ ≢

─ ⅜ ⇔≡⅔╡⁸∕℮⇔√ ─ ╩ ↑≡⇔╕∫≡™╢√╘∞≤ ⅎ╠╣

╢⁹ 

ɯ(((ɪƕƖ│⁸ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ≢№╢⁹

ƕ ┘Ɨ ─ ╩╖╢≤⁸ ⌐ ⅜ ⌐ ⌂ⱴ▬♫☻≤⌂∫≡

™╢⁹ ╙ ≤⇔≡ ╟╡╙ ≢ ⅝ↄ⁸ᾋƛƕƕƝ│

─ ┼─ ⅜ ⅝™╙─≤ ⅎ╠╣╢⁹╕√⁸ ⅛╠─ ⅜ ↄ⌂╢╒≥⁸

⅜ ≢ ⅝ↄ⌂∫≡⅔╡⁸ᾋƛƕƕƝ⅜ ⇔ ⅜ ∆╢⌐≈╣≡⁸ ⅜

⅝ↄ⌂╢↓≤⅜ ↕╣╢⁹ ⅎ≡⁸ ≤ ⌐ ⌐≈™≡╙ ─ ─

⅜ ⅝ↄ⌂∫≡™╢⁹≈╕╡⁸ ⌐≈™≡╖≡╙⁸ᾋƛƕƕƝ│╟╡ ⌐ ⇔≡ ⅝

⌂ ╩ ≈≤ ⅎ╠╣╢⁹√∞⇔ ƚ ♄Ⱶכ≤─ ⌐≈™≡│⁸ ⅜

⌐⌂∫≡™⌂™ ⌐│ ⅜ ≢№╢⁹ 
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ɯ(((ɪƕƕ ♦כ♃╩ ™√ ƕƔ √╡  

 

ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ כ♃☻ꜝ◒│ ⁸ ≡─ ≢ ♄Ⱶכ╩
⇔≡™╢ 

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

#7119 -6.753 -11.30 -1.404

(6.032) (13.59) (1.920)

× -10.89* -28.84** -2.140

(5.676) (11.93) (2.029)

× -13.96** -27.21* -4.982**

(6.460) (14.21) (2.255)

× -16.34** -27.91* -2.785

(7.667) (16.68) (2.655)

× -5.302 -15.51 0.464

(8.868) (22.80) (3.352)

× -13.14 -55.51** -3.059

(9.223) (23.54) (3.145)

× 19.52* 65.94** 5.326

(10.58) (26.94) (3.245)

#7119 24 -5.607 -9.680 -1.653

(6.479) (15.24) (2.038)

× -13.19** -36.10*** -2.360

(6.055) (13.40) (2.248)

× -14.32** -30.85* -7.066***

(6.874) (16.07) (2.343)

× -14.94** -26.56 -3.310

(7.227) (18.18) (2.559)

× -5.425 -16.18 0.268

(8.990) (23.07) (3.382)

× -13.23 -56.25** -3.296

(9.297) (23.73) (3.166)

× 19.42* 65.24** 5.124

(10.65) (27.14) (3.264)

#7119 -11.69 -18.29 -0.331

(13.15) (23.81) (4.521)

× -4.605 -9.102 -1.585

(12.32) (22.88) (4.071)

× -12.71 -14.54 2.374

(13.98) (25.33) (5.203)

× -20.64 -32.00 -1.089

(20.21) (34.02) (6.939)

13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048

0.685 0.686 0.685 0.686 0.685 0.686 0.685 0.686 0.607 0.607 0.607 0.607

655 655 655 655 655 655 655 655 655 655 655 655

20 8
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ɯ(((ɪƕƖ ♦כ♃╩ ™√ ƕƔ √╡  

 
ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ כ♃☻ꜝ◒│ ⁸ ≡─ ≢ ♄Ⱶכ╩
⇔≡™╢ 

 

 

  

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

#7119 -35.35** -153.3*** -19.20***

(17.93) (48.03) (7.298)

× -27.73* -139.4*** -7.962

(15.73) (40.63) (6.427)

× -41.72** -180.6*** -15.23**

(18.47) (49.48) (7.726)

× -48.79** -179.9*** -28.52***

(22.15) (59.39) (8.872)

× -85.90*** -255.9*** -37.55***

(25.67) (68.51) (11.09)

× -91.36*** -276.3*** -47.34***

(28.36) (74.30) (12.89)

× 9.118 -40.24 -18.67

(35.10) (93.62) (13.63)

#7119 24 -40.12** -185.3*** -24.50***

(19.84) (54.17) (8.050)

× -42.04** -209.1*** -16.66**

(16.67) (47.23) (6.996)

× -40.27** -215.8*** -16.91**

(20.25) (56.54) (8.544)

× -59.31** -217.8*** -37.67***

(24.60) (66.53) (9.748)

× -86.88*** -263.8*** -38.43***

(26.09) (69.83) (11.26)

× -93.11*** -287.4*** -48.84***

(28.67) (75.54) (13.02)

× 7.458 -50.45 -20.06

(35.30) (94.41) (13.71)

#7119 -14.82 -15.43 3.597

(28.01) (66.77) (10.97)

× 11.35 50.14 15.71

(30.55) (58.54) (11.61)

× -47.60 -59.46 -9.832

(33.40) (77.52) (13.77)

× -16.62 -62.75 -0.404

(38.70) (105.5) (15.61)

13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048 13,048

0.776 0.777 0.776 0.777 0.599 0.600 0.600 0.600 0.686 0.687 0.687 0.687

655 655 655 655 655 655 655 655 655 655 655 655

20 8
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 ƕƔʠ˲► ʝ ω ל ל ˲ᴣ ᾍ Ι 

─ ≢│⁸ ƚ ♄Ⱶכ≤─ ⅜ⱪꜝ☻⌐⌂∫≡™√╡⁸ ⌐

≢⌂⅛∫√╡⇔√⁹↓╣│⁸ ⅛╠ƚ ⇔≡™╢ │ ╛ ≤™∫√

⌂ ⅜ ↄ⁸ ─ ─ ╩ ↑≡⇔╕∫√ ⅜№╢⁹∕↓≢ ≢

│⁸▪►♩◌ⱶ─ ╩ ╢↓≤⌐╟∫≡ ─ ╩ ⇔√ ╩ ℮⁹

─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƕƗ≢№╡⁸ ─ ╩▪►♩◌ⱶ

≤⇔√ ⅜ ɯ(((ɪƕƘ≢№╢⁹ 

─ ─ ɯ(((ɪƕƗ─℮∟⁸∕╣∙╣─ƕ ╩╖╢≤⁸ ≤

⇔≡ ⌐ ⌂ⱴ▬♫☻─ ≤⌂∫≡⅔╡⁸ ⌐≈™≡│ᾋƛƕƕƝ─

⌐╟∫≡ƕȭƙƘ─ ⁸ ⌐≈™≡│ƗȭƙƝ─ ⁸ ⌐≈™≡

│ƗȭƗƜ─ ≤⌂∫≡™╢⁹ ⅛╠─ ╩ ⇔√Ɩ ─ ╩╖╢≤⁸

⅜ ∆╢⌐≈╣≡ᾋƛƕƕƝ─ ⅜ ⅝ↄ⌂╢↓≤⅜ ≡ ╣╢⁹ ⅎ┌⁸

─Ɩ ─ ⁸ ƕ ┘Ɩ ─ │ ⌐ ≢│⌂™⅜⁸Ɨ Ƙ │

Ɩ Ɨ ─ ⁸ƙ │Ɨ ƙ ─ ≤⌂∫≡™╢⁹↓╣│⁸ ─ ↕

╠⌐ ⅝⌂ ≢№╡⁸ƕ Ɩ │ƕȭƙƖ ⁸Ɨ │Ƙ ƕƔ ─ ⅜

≢⅝╢⁹ƖƘ ≤ ─ ™╩ ╢≤ Ɨ ┘Ƙ ⁸ ≤⇔≡ƖƘ

─ ⅜ ─ ≤™℮ ⅛╠│ ⅝⌂ ⅜ ↕╣≡™╢⁹ 

─ ╩▪►♩◌ⱶ≤⇔√ ɯ(((ɪƕƘ─℮∟⁸∕╣∙╣─ƕ ╩╖

╢≤⁸ ≤⇔≡ ⌐ ⌂ⱴ▬♫☻─ ≤⌂∫≡⅔╡⁸ │ ╟╡╙

⅝™⁹ƕƔ √╡─ ─ ≤ ⌐⁸ᾋƛƕƕƝ─ │ ⌐⅔™

≡ ⅝™↓≤⅜ ⅛╢⁹╕√∕─ │ ─ ⅜ ⅝™⁹╕√⁸ ╟╡╙

─ ⅜ ⅜ ⅝ↄ⌂∫≡™╢⁹ 
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ɯ(((ɪƕƗ ♦כ♃╩ ™√  

ƕƔ √╡ ─  

 
ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ כ♃☻ꜝ◒│ ⁸ ≡─ ≢ ♄Ⱶכ╩
⇔≡™╢ 

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

#7119 -0.0154* -0.0359*** -0.0338***

(0.00877) (0.00962) (0.0103)

× -0.00314 -0.0172* -0.00977

(0.00787) (0.00884) (0.0103)

× -0.00352 -0.0197* -0.0264**

(0.00951) (0.0105) (0.0125)

× -0.0206** -0.0401*** -0.0325**

(0.0104) (0.0115) (0.0127)

× -0.0271** -0.0614*** -0.0423**

(0.0133) (0.0148) (0.0165)

× -0.0551*** -0.0955*** -0.0766***

(0.0137) (0.0149) (0.0165)

× -0.0311* -0.0576*** -0.0699***

(0.0159) (0.0150) (0.0175)

#7119 24 -0.0218** -0.0512*** -0.0466***

(0.00978) (0.0103) (0.0111)

× -0.00918 -0.0346*** -0.0167

(0.00908) (0.00975) (0.0115)

× -0.0102 -0.0358*** -0.0463***

(0.0107) (0.0116) (0.0133)

× -0.0278** -0.0609*** -0.0478***

(0.0113) (0.0120) (0.0132)

× -0.0282** -0.0642*** -0.0447***

(0.0136) (0.0151) (0.0167)

× -0.0567*** -0.0998*** -0.0800***

(0.0138) (0.0150) (0.0167)

× -0.0325** -0.0615*** -0.0729***

(0.0160) (0.0152) (0.0176)

#7119 0.0121 0.0302* 0.0213

(0.0146) (0.0165) (0.0194)

× 0.0132 0.0298* 0.00857

(0.0143) (0.0166) (0.0197)

× 0.0198 0.0361* 0.0436*

(0.0171) (0.0189) (0.0252)

× 0.00187 0.0244 0.0152

(0.0207) (0.0227) (0.0275)

13,045 13,045 13,045 13,045 13,044 13,044 13,044 13,044 13,044 13,044 13,044 13,044

0.763 0.763 0.763 0.763 0.693 0.694 0.694 0.694 0.650 0.650 0.650 0.651

655 655 655 655 655 655 655 655 655 655 655 655

20 8
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ɯ(((ɪƕƘ ♦כ♃╩ ™√  

ƕƔ √╡ ─  

 
ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ כ♃☻ꜝ◒│ ⁸ ≡─ ≢ ♄Ⱶכ╩
⇔≡™╢ 

 

 

  

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

#7119 -0.0265*** -0.0434*** -0.0361***

(0.00790) (0.00878) (0.00857)

× -0.00579 -0.0230*** -0.00727

(0.00615) (0.00756) (0.00697)

× -0.0147* -0.0368*** -0.0187**

(0.00754) (0.00900) (0.00841)

× -0.0248*** -0.0460*** -0.0385***

(0.00905) (0.0105) (0.00972)

× -0.0544*** -0.0683*** -0.0631***

(0.0103) (0.0116) (0.0116)

× -0.0695*** -0.0829*** -0.0838***

(0.0119) (0.0119) (0.0135)

× -0.0545*** -0.0623*** -0.0801***

(0.0149) (0.0140) (0.0147)

#7119 24 -0.0367*** -0.0567*** -0.0513***

(0.00873) (0.00955) (0.00922)

× -0.0166** -0.0413*** -0.0237***

(0.00692) (0.00858) (0.00756)

× -0.0205** -0.0485*** -0.0291***

(0.00853) (0.0101) (0.00926)

× -0.0396*** -0.0621*** -0.0602***

(0.00970) (0.0111) (0.0101)

× -0.0559*** -0.0708*** -0.0655***

(0.0105) (0.0119) (0.0119)

× -0.0720*** -0.0865*** -0.0876***

(0.0120) (0.0121) (0.0137)

× -0.0567*** -0.0656*** -0.0835***

(0.0150) (0.0141) (0.0148)

#7119 0.0176 0.0135 0.0293**

(0.0110) (0.0133) (0.0124)

× 0.0237** 0.0267** 0.0373***

(0.0103) (0.0115) (0.0125)

× 0.00527 0.00339 0.0172

(0.0125) (0.0152) (0.0153)

× 0.0211 0.00346 0.0286

(0.0167) (0.0201) (0.0175)

13,046 13,046 13,046 13,046 13,046 13,046 13,046 13,046 13,046 13,046 13,046 13,046

0.784 0.785 0.784 0.785 0.566 0.567 0.567 0.568 0.697 0.698 0.698 0.699

655 655 655 655 655 655 655 655 655 655 655 655

20 8
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 ẋ  

⌐⁸ ╛ ≤™∫√ ╩▪►♩◌ⱶ≤⇔√ ╩ ℮⁹ 

╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƕƙ≢№╢⁹ ╩╖╢≤⁸

ƕ ─ │ⱴ▬♫☻≢ ⌐⌂∫≡⅔╡⁸ᾋƛƕƕƝ─ ⌐╟∫≡ ⅜ ≢ƔȭƜ

×Û╒≥ ∆╢↓≤⅜ ⅛╢⁹ ↔≤⌐Ⱪ꜠▬◒♄►fi∆╢≤⁸ ╛⅛≢│№

╢╙── ─ │ ⅝ↄ⌂╢ ⅜№╢⁹╕√ƖƘ ≤ ⌐ ↑≡

╩╖╢≤⁸ƖƘ ─ ⅜ ⅝ →⌐ ⅝⌂ ╩ ⇔≡™╢↓≤⅜ ⅛╢⁹√

∞⇔ ⌐≈™≡│⁸ ⌐ ⌂ │╒≤╪≥ ╠╣≡™⌂™⁹ 

╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƕƚ≢№╢⁹↓∟╠╙ │ ɯ(((ɪƕƙ≤

⅔⅔╗⌡ ∞⅜⁸╛│╡ │ ≤⇔≡ ╟╡╙ ≢ ⅝™⁹ ⅎ┌

─ ƕ ╩╖╢≤⁸ᾋƛƕƕƝ─ ⌐╟∫≡ ⅜ ƕȭƖ×Û ∆╢↓≤⅜

⅛╢⁹ƖƘ ≤ ╩ ∆╢≤⁸ƖƘ ─ ⅜ ≤⇔≡ ⅜ ⅝™↓≤

╛⁸ ─ ⅝ → │ ↕™↓≤╙⁸ ≤ ─ ≢№╢⁹ 

┘ ─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƕƛ≢№╢⁹

─ ⌐⅔™≡⁸ ╩ ⅝ →╢ ⅜№╡⁸∕─ │ ⅛╠─ ⅜

ↄ⌂╢⌐≈╣≡ ⅝ↄ⌂╢ ⅜№╢⁹▪fi◔כ♩ ⅛╠╙⁸ᾋƛƕƕƝ│ ⌐ ↕╣

╢ ⅜№╢↓≤⅜╦⅛∫√⅜⁸∕─↓≤⅜ ─ ─ ⅛╠╙ ↑╠

╣≡™╢≤ ⅎ╢⁹ 
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ɯ(((ɪƕƙ ♦כ♃╩ ™√  

 

ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ כ♃☻ꜝ◒│ ⁸ ≡─ ≢ ♄Ⱶכ╩
⇔≡™╢ 

 

(1) (2) (3) (4) (1) (2) (3) (4)

#7119 -0.00804** 0.00197

(0.00379) (0.00452)

× -0.00465 0.00174

(0.00373) (0.00410)

× -0.0111** -0.00100

(0.00463) (0.00513)

× -0.00683 0.000855

(0.00473) (0.00551)

× -0.0104 -0.00279

(0.00748) (0.00852)

× -0.0154* -0.00576

(0.00787) (0.00940)

× -0.00793 0.0112

(0.00675) (0.00803)

#7119 24 -0.0101** 0.00286

(0.00419) (0.00512)

× -0.00855** 0.00159

(0.00426) (0.00475)

× -0.0129*** 0.000476

(0.00496) (0.00568)

× -0.00889* 0.00201

(0.00510) (0.00614)

× -0.0109 -0.00265

(0.00756) (0.00861)

× -0.0160** -0.00555

(0.00791) (0.00947)

× -0.00849 0.0114

(0.00680) (0.00812)

#7119 0.000899 -0.00183

(0.00768) (0.00793)

× 0.00595 0.00217

(0.00694) (0.00741)

× -0.00503 -0.00621

(0.0106) (0.0106)

× -0.000453 -0.00274

(0.0100) (0.0107)

13,045 13,045 13,045 13,045 13,044 13,044 13,044 13,044

0.063 0.063 0.063 0.064 0.066 0.066 0.066 0.066

655 655 655 655 655 655 655 655
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ɯ(((ɪƕƚ ♦כ♃╩ ™√  

 

ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ כ♃☻ꜝ◒│ ⁸ ≡─ ≢ ♄Ⱶכ╩
⇔≡™╢ 

 

(1) (2) (3) (4) (1) (2) (3) (4)

#7119 -0.0120*** -0.00199

(0.00436) (0.00467)

× -0.00510 -0.000829

(0.00369) (0.00366)

× -0.0115*** -0.00456

(0.00430) (0.00417)

× -0.0122** -0.00428

(0.00492) (0.00491)

× -0.0158** -0.00641

(0.00729) (0.00761)

× -0.0176** 0.00184

(0.00735) (0.00901)

× -0.0205** 0.00281

(0.00914) (0.0103)

#7119 24 -0.0171*** -0.00432

(0.00487) (0.00540)

× -0.0116*** -0.00463

(0.00427) (0.00439)

× -0.0162*** -0.00723

(0.00454) (0.00461)

× -0.0202*** -0.00875

(0.00533) (0.00555)

× -0.0168** -0.00697

(0.00737) (0.00770)

× -0.0191** 0.000977

(0.00743) (0.00910)

× -0.0218** 0.00204

(0.00921) (0.0104)

#7119 0.0101 0.00803

(0.00757) (0.00672)

× 0.0125** 0.00949*

(0.00621) (0.00558)

× 0.00436 0.00467

(0.00967) (0.00838)

× 0.0123 0.00951

(0.00905) (0.00862)

13,046 13,046 13,046 13,046 13,046 13,046 13,046 13,046

0.103 0.104 0.105 0.105 0.363 0.363 0.363 0.363

655 655 655 655 655 655 655 655
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ɯ(((ɪƕƛ ♦כ♃╩ ™√  

 

ɖɯ×ǾƔȭƕɯɯɖɖɯ×ǾƔȭƔƙɯɯɖɖɖɯ×ǾƔȭƔƕ⁸◌♇◖ כ♃☻ꜝ◒│ ⁸ ≡─ ≢ ♄Ⱶכ╩
⇔≡™╢ 

 

  

(1) (2) (3) (4) (1) (2) (3) (4)

#7119 -0.00529*** -0.00454***

(0.00140) (0.000981)

× -0.00196 -0.000943

(0.00190) (0.00110)

× -0.00634*** -0.00213*

(0.00195) (0.00120)

× -0.00345 -0.00594***

(0.00215) (0.00141)

× -0.00401 -0.00441***

(0.00264) (0.00167)

× -0.00603* -0.00677***

(0.00365) (0.00249)

× -0.0115*** -0.0116***

(0.00247) (0.00168)

#7119 24 -0.00711*** -0.00668***

(0.00142) (0.00103)

× -0.00204 -0.00320***

(0.00205) (0.00118)

× -0.0102*** -0.00416***

(0.00185) (0.00126)

× -0.00580*** -0.00892***

(0.00224) (0.00144)

× -0.00439* -0.00479***

(0.00264) (0.00169)

× -0.00655* -0.00734***

(0.00367) (0.00251)

× -0.0119*** -0.0121***

(0.00248) (0.00169)

#7119 0.00255 0.00468**

(0.00353) (0.00189)

× -0.00184 0.00516**

(0.00415) (0.00229)

× 0.00719 0.00491*

(0.00499) (0.00259)

× 0.00394 0.00326

(0.00486) (0.00299)

13,045 13,045 13,045 13,045 13,046 13,046 13,046 13,046

0.010 0.010 0.010 0.011 0.296 0.298 0.298 0.299

655 655 655 655 655 655 655 655

20 8 20 8
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3. ᾚЊ ᷂Ḣ  

≢│ ╩ ≤⇔≡⁸ ≢ᾋƛƕƕƝ ─ ⅜ ≡™╢⅛

╩ ∆╢⁹ Ɽכ♩≢│ ≥♃כ♦ ─▪►♩◌ⱶ ─ ╩ ™⁸∕─ ╩

╕ⅎ≡ ─ ╩ ∫≡™╢⁹ 

 

(1) ₨⁸ 

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

≤ ⅜ ─╙≤ ⇔≡™╢5⁹ │ƖƔƕƗƕƔ ╟╡ƖƘ

≢⅝╢ᾋƛƕƕƝ╩ ⇔≡⅔╡⁸ ≤ ⅜ƖƔƕƘƘ ⁸ ⅜ƖƔƕƙƘ ⁸

⅜ƖƔƕƚƘ ⁸ ⅜ƖƔƕƜƘ ─ ≢№╢⁹∕─√╘⁸ ─∏╣╩

∆╢ ♃כ♦⁸⅔⌂⁹╢№⅜ ─ ≢ ≢│ ⇔≡™⌂™⅜⁸ƖƔƖƔƘ ⌐

╙ ⇔≡™╢⁹ 

 

b) ѝ ὑ 

⅜ Ƙ ≤ №╢√╘⁸#(# ╩ ℮⁹ ─⸗♦ꜟ≤⇔≡⁸

≤ ♄Ⱶכ ╩ ╗⁸ⱤⱠꜟ♦כ♃ ⸗♦ꜟ╩ ⇔≡

™╢⁹ 

Ɽכ♩─ ≢│⁸ ≤⇔≡ ─ ─ ⁸↕╠⌐

⌐ ∫√Ɩ ─◘fiⱪꜟ≢ ╩ ℮⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ─ ≤⌂╢ │ ɯ(((ɪƕƜ─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƕƜ ─  

│ ─  

ᾋƛƕƕƝ  ᾋƛƕƕƝ  

ה  

ה

 

ה ה

 

ה

 

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה ╤ↄ

 

ה      

  

ה  

ה  

ה  

ה ה

 

ה

 

ה  

ה  

ה  

                                                        
5ɯ │ ≢№╢⁹ 
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 Ƙ ה   

ה

 

ה

 

ה

 

ה

 

ה

 

ה

 

ה

 

ה

 

ה

 

ה

 

ה  

ה  

ה

 

ה

 

ה

 

ה

 

ה  

ה

 

ה

 

ה  

ה   

 

ה  

ה  

ה

 

ה  

ה

 

ה

 

ה

 

ה

 

ה

 

∟⅛≥ה  

ה  

ה

 

ה

 

ה  

ה

 

 ƙƘ  

 

  

≢│⁸ ≤ ⌐≈™≡⁸ ─ ≤ ─ ─

╩ ∆╢⁹⌂⅔⁸ ⌐≈™≡ƕƔ √╡⌐ ⇔√ ─ ╩

⇔≡⅔╡⁸ ⌐ ƕ│כⱣכꜝ◄╢┘ ╩ ⇔≡™╢⁹ 

 

a) ʝ ωֻ  

ɯ(((ɪƕƝ│ ─ ─ ⌐≈™≡⁸ ≤ ─

╩ ⇔√╙─≢№╢⁹ ─ ≤⇔≡⁸ ƕƔ √╡─ ─ │

⅜╖╠╣╢⌂⅛⁸ƖƔƕƔ╟╡ ─ ⅜ ─ ╩ ∫≡™

╢⁹╕√⁸ ⅜ ⇔√ƖƔƕƗ │ ─ ╩ ⇔≡™╢⁹ 
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ɯ(((ɪƕƝ ≤ ─ ─  

ƕƔ √╡─  

 

 

b) ל ֻ  

ɯ(((ɪƖƔ│ ─ ─ ⌐≈™≡⁸ ≤ ─ ╩

⇔√╙─≢№╢⁹ ⅜ ⇔√ƖƔƕƗ ╙ ≤ ─ ─ │

⅔⅔╟∕ ⌐ ⇔≡™╢╟℮⌐ ╠╣╢⅜⁸ƖƔƕƝ│╛╛ ⅜∫≡™╢⁹ 
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ɯ(((ɪƖƔ ≤ ─ ─  

ƕƔ √╡─  

 

 

 ѝ  

≢│ ─ ╩ ∆⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƖƕ┘ ɯ(((ɪƖƖ≢№

╢⁹↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─

Ɨ≈╩▪►♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩

≤⇔√ ≤ᾋƛƕƕƝ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔

≡™╢⁹ 

ɯ(((ɪƖƕ│⁸ ─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹

⌐≈™≡⁸ȹƕȺ─ ♄Ⱶכ ─ │ ≢№╢⅜⁸ ⌐ ≤│⌂╠⌂⅛∫√⁹

⌐ȹƖȺ≢│ ↔≤⌐ ⅜ ⌂╢⅛ ⇔≡™╢⁹∕─ ⁸ ↄ─ ≢

─ ╩ ╡⁸ ⌐ ƕ ┘ Ɨ ≢│ ⌐ ≢№∫√⁹ ╩

▪►♩◌ⱶ≤⇔√ ≢│⁸ ♄Ⱶכ ╙ ⌐╟╢♄Ⱶכ ╙ ─ ≢

№∫√⅜⁸ ⌐│ ⌂╙─≢│⌂⅛∫√⁹ ─ ≢│⁸ ♄Ⱶכ

│ ⌐ ≢№╡⁸ ─♄Ⱶכ ≢│ ƕ ⅛╠ Ɨ ≢ ⌐ ⌂ ≤⌂

∫√⁹ 
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ɯ(((ɪƖƖ│⁸ ⌐ ∆╢ ╩ ≤⇔≡⁸ ⇔

√ ≢№╢⁹ ⌐≈™≡⁸ ♄Ⱶכ │ ─ ╩ ╢⅜ ⌐│

≢│⌂⅛∫√⁹ ⌐≈™≡⁸ƕ │ ⌐ ≢№∫√⁹ ⌐≈™≡│⁸

ɯ(((ɪƖƕ ⌐ ⌐ ⌂ │ ╠╣⌂⅛∫√⁹ ⌐≈™≡│⁸ȹƙȺ

─ ♄Ⱶכ │ ⌐ ≢│⌂⅛∫√⅜⁸ ╩ ╢≤ ƕ ⅛╠

≢ ⌐ ⌐ ⌂╙─≤⌂∫√⁹ 

─ ╟╡⁸ ♄Ⱶכ │™∏╣╙ ─ ╩ ∟⁸ ⌐ ⌂ ≤│

ⅎ⌂™⅜⁸ ⌐│ ─ ╩ ⇔≡™╢⁹ ⌐ ╩ ╢≤⁸ ⌐

⌂ ─№∫√ ╙ ╠╣√⁹ ≢│ ⌂ │ ╠╣⌂⅛∫√⁹╕√⁸

─ ─ ┼─ ╙ ╠╣√⁹ 
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ɯ(((ɪƖƕ ♦כ♃╩ ™√  

ƕƔ √╡  
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ɯ(((ɪƖƖ ה ╩♃כ♦ ™√  

ƕƔ √╡  
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ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƖƗ≤ ɯ

(((ɪƖƘ≢№╢⁹↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─ Ɨ

≈╩▪►♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩

≤⇔√ ≤ᾋƛƕƕƝ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔

≡™╢⁹ 

ɯ(((ɪƖƗ│⁸ ─ ╩ ≤⇔√ ─ ≢№╢⁹ȹƕȺ│

⌐ ⇔≡ ♄Ⱶכ ╩ ≤⇔√ ≢№╢⁹ ─ ╩ ╢⅜ ≢│

⌂⅛∫√⁹ȹƖȺ │⁸ ╩ ≤⇔√ ≢№╡⁸ƕ ┘Ɩ ⅜ ⌐ ⌂

≤⌂∫≡™╢⁹√∞⇔⁸Ɨ │ ≢│⌂ↄ⁸ ↔≤⌐ ⅜ ה ⇔≡

™╢⁹ȹƗȺהȹƘȺ≢│ ╩▪►♩◌ⱶ≤⇔√ ╩ ⇔≡™╢⁹ ♄Ⱶכ

│ ⌐ ≢№╡⁸ ≢╙ƕ ⁸Ɩ ⁸Ɨ ┘ƙ ≢ ⌐ ≤⌂∫≡™

╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ⌐ ≢│⌂⅛∫√⅜ ─ ╩ ∟⁸

│Ɩ ─╖ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƖƘ│⁸ ≤∆╢ ─ ╩⁸ ⌐ ⇔≡™╢╙─

┼ ∫√ ≢№╢⁹ ≢│⁸ȹƕȺ─ ♄Ⱶכ ─ │ ⌐

≢│⌂™⅜⁸ ─ ╩ ∫≡™╢⁹╕√⁸ȹƖȺ─ ─ ≢│⁸ƕ ⅛╠Ƙ ╕

≢│ ─ ∞⅜ ⌂╙─│⌂ↄ⁸ƛ ─♄Ⱶכ │ ≢ ≤⌂∫≡™╢⁹

⌐ ∆╢ ≤⇔≡│⁸ȹƗȺ─ ♄Ⱶכ │ ⌐│ ⌂ ≢│⌂™⅜

─ ≢№∫√⁹ȹƘȺ─ ─ ≢│ƚ ╕≢│ ─ ≢№╡⁸Ɩ ≢│

⌐ ⌂ ≢№∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ≢│⌂™⅜ ─

╩ ∫≡™╢⁹╕√ ≢│ ⌐ ⌂ │⌂ↄ⁸ƕ ⅛╠Ƙ ╕≢⌐⅛

↑≡│ ─ ≢№∫√⁹ 

 ─ ╟╡⁸ ⁸ ⁸ ─™∏╣╙ ⌐│ ─

╩ ⇔≡™╢⁹ ⌐ ⌐⅔™≡ ⅜ ╣≡⅔╡⁸ ─ ≢│

⌐ ⌂ ╙ ╠╣╢⁹ ⌐≈™≡│ ⌐ ⌂ ╙ ╠╣√⅜⁸ ≢│⌂™

≢ ╙ ╙ ↕╣≡™╢⁹ 
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ɯ(((ɪƖƗ ♦כ♃╩ ™√  

ƕƔ √╡  
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ɯ(((ɪƖƘ ה ╩♃כ♦ ™√  

ƕƔ √╡  
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b) 10ʠ˲► ʝ ω ל ל ˲ᴣ ᾍ Ι 

ɯ(((ɪƖƙ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ╩♃כ♦─

™√ ≢№╢⁹ȹƕȺ│⁸ ⌐ ⇔≡ ♄Ⱶכ ╩ ≤⇔√

≢№╢⁹ ─ ╩ ╢⅜ ≢│⌂⅛∫√⁹ȹƖȺ │⁸ ╩ ≤⇔√ ≢№

╡⁸™∏╣─ ≢╙ ─ ╩ ∟⁸ƕ ⁸Ɩ ⁸Ɨ ⁸Ƙ ┘ƚ ≢│

⌐ ≤⌂∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ─ ╩≤╢⅜⁸

╩ ╢ ─ ≤ ═╢≤ ⌐ ⌂╙─≢│⌂ↄ⌂∫≡™╢⁹ ─

≢│⁸ƕ ⁸Ɨ ⁸ƚ ┘ƛ ≢ ⌐ ⌂╙─≤⌂∫≡™╢⁹

≢│⁸ ♄Ⱶכ ⅜ ⌐ ⌂ ≤⌂╡⁸ ≢╙ƙ ╩ ↄ

≢ ⌐ ⌂ ≤⌂∫√⁹ 

ɯ(((ɪƖƚ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⁸ ≢

⌐ ⌂ │ ╠╣⌂⅛∫√⁹√∞⇔⁸ ≢│™∏╣─ ╙ ≤⌂

∫≡™╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ│ ─ ≢№╢⅜⁸ ⌐ ≢│

⌂⅛∫√⁹ ≢│⁸ƕ ⅛╠Ɨ ╕≢≢ ⌐ ⌂ ≢№∫√⁹ 
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ɯ(((ɪƖƙ ♦כ♃╩ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƖƚ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƖƛ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ╩♃כ♦─ ™√

≢№╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ╩ ╢⅜⁸ ⌐ ≢│⌂

⅛∫√⁹ ≢│ƕ ┘Ɩ ⅜ ⌐ ⌂ ≤⌂∫√⁹ ≢│⁸

♄Ⱶכ ⅜ ⌐ ≤⌂∫≡⅔╡⁸ ƕ ⁸Ɩ ⁸Ɨ ⁸ƙ ┘ƚ

≢ ⌐ ⌂ ≤⌂∫≡™╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ≢№╢⅜⁸

≢│⌂⅛∫√⁹ ≢╙™∏╣╙ ─ ╩ ╢⅜⁸ Ɩ ─╖⅜ ⌐

⌂ ≢№∫√⁹ 

ɯ(((ɪƖƜ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │ ≢№╢

⅜⁸ ⌐ ≢│⌂⅛∫√⁹╕√⁸ ≢│⁸ƕ ⅛╠Ƙ ╕≢⌐⅛↑≡

─ ≢№∫√⅜⁸ ⌐│ ≢│⌂⅛∫√⁹ ⌐≈™≡─ ≢│⁸

♄Ⱶכ │ ─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│⁸ƛ

╩ ™≡ ─ ≢№╡⁸Ɩ ┘ƙ ⅜ ⌐ ⌂ ≢№∫√⁹ ⌐≈™≡

─ ≢│⁸ ♄Ⱶכ │ ≢│⌂™╙── ─ ≤⌂∫√⁹ ≢

│⁸™∏╣╙ ⌐ ≢│⌂ↄ⁸ƕ ┘Ɩ │ ─ ≢№╢⅜⁸Ɨ │

─ │ ≤⌂∫√⁹ 
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ɯ(((ɪƖƛ ♦כ♃╩ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƖƜ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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c) ẋ  

ɯ(((ɪƖƝ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸ ♄Ⱶכ │

⌐ ≢│⌂™⅜ ─ ≢№∫√⁹ ≢│™∏╣─ ≢╙ ─ ╩

╡⁸ ⌐ ƙ ┘ ƚ ≢│ ⌂ ≤⌂∫≡™╢⁹ ╙ ─

⅜╖╠╣╢⁹ 

ɯ(((ɪƗƔ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

♄Ⱶכ │ ─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│™∏╣╙

⌐ ≢│⌂⅛∫√⅜⁸Ƙ ╩ ™≡ ─ ≤⌂∫√⁹ ≢╙

─ ⅜╖╠╣√⁹ 
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ɯ(((ɪƖƝ ♦כ♃╩ ™√  
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ɯ(((ɪƗƔ ה ╩♃כ♦ ™√  

 

 

 

 

 

 



87 

 

ɯ(((ɪƗƕ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ─

╩♃כ♦ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸ ♄Ⱶכ │ ⌐

≢│⌂™⅜ ─ ≢№∫√⁹ ≢│™∏╣─ ≢╙ ─ ╩ ╡⁸ ⌐ ƕ

⁸ƚ ┘ƛ ≢│ ⌂ ≤⌂∫≡™╢⁹ ╙ ─ ⅜╖╠

╣╢⁹ 

ɯ(((ɪƗƖ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤∕

─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹ ♄Ⱶכ

│ ─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│ƙ ╩ ™≡ ─

╩ ╡⁸ƚ ┘ƛ ≢│ ⌐ ≤⌂∫√⁹ ≢│⁸

♄Ⱶכ │ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹╕√⁸ ≢│ƙ ╩ ™

≡ ─ ≤⌂╡⁸ƛ ≢ ⌐ ⌂ ≤⌂∫√⁹ 
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ɯ(((ɪƗƕ ♦כ♃╩ ™√  
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ɯ(((ɪƗƖ ה ╩♃כ♦ ™√  
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ɯ(((ɪƗƗ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │ ⌐

≢│⌂™⅜ ≢№∫√⁹ ≢│ Ɩ ⁸Ɨ ┘ ƛ ≢ ⌐ ≤⌂∫

√⁹ ≢│⁸ ♄Ⱶכ │ ⌐ ≢│⌂ↄ⁸ ─ ≢№∫√⁹

≢│⁸╒≤╪≥Ɣ⌐ ™ ≢№╢⅜⁸Ƙ ⁸ƚ ┘ƛ │ ─ ≤⌂╡⁸

⌐ƛ ≢ ⌐ ⌂ ≢№∫√⁹ 

ɯ(((ɪƗƘ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

≢│⁸ ♄Ⱶכ │ ─ ≢№╢⅜ ⌐ ≢│⌂⅛∫√⁹

≢│Ƙ ⁸ƙ ┘ƚ ╩ ™≡ ─ ╩ ╡⁸Ɩ ⁸Ɨ ┘ƛ ≢│

⌐ ≤⌂∫√⁹ ≢│⁸ ♄Ⱶכ │ ≢№╢⅜⁸ ⌐

≢│⌂⅛∫√⁹╕√⁸ ≢│ƙ ╕≢│ ─ ≢№╢⅜⁸ƚ ┘ƛ ≢

│ ≤⌂╡⁸ƛ ≢│ ⌐ ⌂ ≤⌂∫√⁹ 
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ɯ(((ɪƗƗ ♦כ♃╩ ™√  
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ɯ(((ɪƗƘ ה ╩♃כ♦ ™√  
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(2) ὟḜ  

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

│ ƖƔƕƛƕƔ ╟╡ ─ ╩ ⌐ ⇔≡™╢⁹ ≢│

ⱦ☻≢№╡⁸כ◘─≢ │ƕƝ Ɯ ⁸ │ƕƘ Ɯ ⁸ │Ɯ Ɯ

─ ⅜ ≢№╢⁹ 

 

b) ѝ ὑ 

⅜ ƕƕ ≤ №╢√╘⁸#(# ╩ ℮⁹ ─⸗♦ꜟ≤⇔≡⁸

≤ ♄Ⱶכ ╩ ╗⁸ⱤⱠꜟ♦כ♃ ⸗♦ꜟ╩

⇔≡™╢⁹ 

Ɽכ♩─ ≢│⁸ ≤⇔≡ ⌐ ⇔≡™╢ ≤ ─

╩ ≤∆╢ ⌐ ⅎ⁸ ─ ≤ ∆╢ ה ─ ⌐ ∫

√ ╩ ℮⁹⌂⅔⁸ ╙ ≤ ⇔≡™╢⅜⁸ ╩│∂╘≤∆╢

≢ ↑╠╣≡™╢ ⌐ ⅎ⁸ᾋƛƕƕƝ ╩☻ⱦכ◘╢╟⌐ ⇔≡™╢ ⅛╠⁸

─ ⌐│ ⅎ≡™⌂™⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ─ ≤⌂╢ │ ɯ(((ɪƗƙ─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƗƙɯ ה ה ─  

│ ─  

   

ה  

ה  

ה

 

ה

 

╕ↄ┬№ה  

ה

 

ה

 

ה  

ה  

ה

 

ה  

ה  

ה ◔

 

ה  

ה    

  

ה  

ה  

ה

 

ה  

⅝╦™ה  

ה   

  

ה

 

ה

 

ה  

ה

 

ה

 



94 

 

ה

 

ה ה

 

 ƕƕ  

ה

 

ה  

ה

 

 ƕƖ  

ה

 

ה

 

ה  

ה

 

 ƕƖ  

 

  

≢│⁸ ≤ ⌐≈™≡⁸ ─ ≤ ─ ─

╩ ∆╢⁹⌂⅔⁸ ⌐≈™≡ƕƔ √╡⌐ ⇔√ ─ ╩

⇔≡⅔╡⁸ ⌐ ƕ│כⱣכꜝ◄╢┘ ╩ ⇔≡™╢⁹ 

 

a) ʝ ωֻ  

ɯ(((ɪƗƚ│ ה ה ─ ─ ⌐≈™≡⁸ ╩ ⇔√╙

─≢№╢⁹ ─ ≤⇔≡⁸ ⅜╡─ ⅜╖╠╣╢⁹╕√ ─ ⇔√

ƖƔƕƕ ⅜כⱣכꜝ◄│ ⅝ↄ ╣≡⅔╡⁸ ─ ⅜ ⅝⅛∫√ ≢

⅜ ╣≡™╢ ⅜№╢⁹ ─ƖƔƕƕ─ │ ⅝ↄ ⇔≡™╢⅜⁸

─ ⅜ ─ ≢ ⇔≡™╢ ─ ⅜ ™⁹ᾋƛƕƕƝ ─

ƖƔƕƜ│Ɨ ≤╙⌐╛╛ ⁸ƖƔƕƝ│ƖƔƕƜ≤╒╓ ≤⌂∫≡™╢⁹ 
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ɯ(((ɪƗƚ ה ה ─ ─  

ƕƔ √╡─  

 

 

 

b) ל ֻ  

ɯ(((ɪƗƛ│ ה ה ─ ─ ⌐≈™≡⁸ ╩ ⇔√╙─

≢№╢⁹ ╩ ∂≡ ⅜╡≢№╡⁸ƖƔƕƛ─ ─ ≢│ ⅜ ™≡

™╢↓≤⅜ ⅛╡⁸ ─ ה ≢│ ƖƔƕƜ⅛╠ ƖƔƕƝ⌐⅛↑≡│╛╛

⇔≡™╢↓≤⅜ ⅛╢⁹╕√ƖƔƕƕ─ ⌐╟╡⁸ ≢│ ⅝ↄ ⇔≡™

╢↓≤⅜ ⅛╢⁹ ─ │ ⅝ↄ ⇔≡™╢⅜⁸ ─ ⅜

─ ≢ ⇔≡™╢ ─ ⅜ ™⁹ 
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ɯ(((ɪƗƛ ה ה ─ ─  

ƕƔ √╡─  

 

 ѝ  

≢│ ─ ╩ ∆⁹ƖƔƕƕ─ ─ ⅜╖╠╣╢√╘⁸ ⌐

│ƖƔƕƖ ╩♃כ♦─ ™≡™╢⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƗƜ┘ ɯ(((ɪƗƝ≢№

╢⁹↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─

Ɨ≈╩▪►♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩

≤⇔√ ≤ᾋƛƕƕƝ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔

≡™╢⁹ 

ɯ(((ɪƗƜ│⁸ ה ה ─ ╩♃כ♦─ ⌐ ™√ ≢№

╢⁹ ⌐≈™≡⁸ȹƕȺ─ ♄Ⱶכ ─ │ ≢№╢⅜⁸ ⌐ ≤

│⌂╠⌂⅛∫√⁹ ⌐ȹƖȺ≢│ ↔≤⌐ ⅜ ⌂╢⅛ ⇔≡™╢⁹∕─

⁸™∏╣─ ≢╙ ─ ≢№╢⅜ ⌐ ⌂ ≢│⌂⅛∫√⁹

╩▪►♩◌ⱶ≤⇔√ ≢│⁸ ♄Ⱶכ ╙ ƕ Ɩה ╙ ─ ≢№∫

√⅜⁸ ⌐│ ⌂╙─≢│⌂⅛∫√⁹ ─ ≢│⁸ ♄Ⱶכ │

─ ≢№∫√⅜ ≢│⌂⅛∫√⁹ ─♄Ⱶכ ╩ ╢≤⁸ ≢│⌂⅛∫√

╙──ƕ Ɨ ≢ ─ ⅜ ⇔≡™╢↓≤⅜ ⅛╢⁹ 
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ɯ(((ɪƗƝ│⁸ ─ ⌐ ∆╢ ה ─ ╩ ≤

⇔≡ ⇔√ ≢№╢⁹ ⌐≈™≡⁸ ♄Ⱶכ │ ─ ╩ ╢⅜

⌐│ ≢│⌂⅛∫√⁹ ⌐≈™≡⁸ƕ │ ⌐ ≢№∫√⁹

⌐≈™≡│⁸ ɯ(((ɪƗƜ ⌐ ⌐ ⌂ │ ╠╣⌂⅛∫√⁹√∞⇔⁸ │™∏

╣╙ ╩ ⇔≡™╢⁹ ⌐≈™≡│⁸ȹƙȺ─ ♄Ⱶכ │ ⌐

≢│⌂⅛∫√⅜⁸ ╩ ╢≤ Ɨ ≢ ⌐ ⌂╙─≤⌂∫√⁹╕√ ƕ

⅛╠Ɨ ╕≢⌐⅛↑≡ ⌐ ─ ⅜ ⇔≡™╢↓≤╙ ⅛╢⁹ 

─ ╟╡⁸ ⌐≈™≡⁸ ♄Ⱶכ │™∏╣╙ ─ ╩ ∟⁸

⌐ ⌂ ≤ ⅎ╢ │ ⌂™⅜⁸ ─ ╩ ⇔≡™╢⁹╕√ ⌐ ─

⌐≈™≡│ ₁⌐ ⅜ ⅝ↄ⌂∫≡⅔╡⁸ ≢│ ⌐ ⌂ ≢ ─

╩ ⇔≡™╢⁹ 

 

ɯ(((ɪƗƜ ה ה ╩♃כ♦─ ™√  

ƕƔ √╡  
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ɯ(((ɪƗƝ ה ╩♃כ♦ ™√  

ƕƔ √╡  

 

 

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƘƔ≤ ɯ(((ɪƘƕ≢№╢⁹↓

↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─Ɨ≈╩▪►♩◌ⱶ

⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩ ≤⇔√

≤ᾋƛƕƕƝ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔≡™╢⁹ 

ɯ(((ɪƘƔ│⁸ ה ה ─ ╩ ≤⇔√ ─ ≢№

╢⁹ȹƕȺ│ ⌐ ⇔≡ ♄Ⱶכ ╩ ≤⇔√ ≢№╢⁹ ⌐

≢│⌂™⅜⁸ ─ ╩ ∫≡™╢⁹ȹƖȺ ≢│⁸ ╩ ≤⇔√ ≢№╡⁸

ƕ ┘Ɩ ─ │ ≢№╢⅜⁸Ɨ ≢│ ⌐ ⌂ ≢ ≤⌂∫≡™╢⁹ɯ

ȹƗȺהȹƘȺ≢│ ╩▪►♩◌ⱶ≤⇔√ ╩ ⇔≡™╢⁹ ♄Ⱶכ│ ≢

№╢⅜⁸ ╩ ╢≤ ≤ Ɨ ≢ ≤⌂∫≡™╢⁹ ⌐≈™≡

│⁸ ⌐ ≢│⌂™⅜ ─ ╩ ∟⁸ │Ɨ ≢ ⌐ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƘƕ│⁸ ≤∆╢ ─ ╩⁸ ⌐ ⇔≡™╢╙─┼ ∫

√ ≢№╢⁹ ≢│⁸ȹƕȺ─ ♄Ⱶכ ─ │ ⌐ ≢│⌂

™⅜⁸ ─ ╩ ∫≡™╢⁹╕√⁸ȹƖȺ─ ─ ≢│⁸ƕ ┘Ɩ ─ │

⁸Ɨ ≢│ ≤⌂∫≡™╢⅜⁸™∏╣╙ ⌐ ≢│⌂™⁹ ⌐ ∆╢

≤⇔≡│⁸ȹƗȺ─ ♄Ⱶכ │ ≢№╢⅜ ⌐ ≢│⌂™⁹ɯȹƘȺ─

─ ≢│⁸™∏╣╙ ⌐│ ≢│⌂™⅜⁸ ─ ╩ ∫≡™╢⁹ ⌐
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≈™≡│⁸ ♄Ⱶכ │ ─ ╩ ∫≡™╢⁹╕√ ≤⇔≡│Ɨ ≢ ⌐

≤⌂∫≡™╢⁹ 

─ ╟╡⁸ ≤⇔≡│ ⌂ ⅜ ╠╣⌂⅛∫√⁹ ⌐ ⌂ ≢

│⌂™⅜⁸ ⌐ ⌐⅔™≡│ ─ ⅜╖╠╣╢⁹ ⌐≈™≡│╗⇔╤ ─ ⅜

≡™╢↓≤⅜ ⅛╢⁹ 

 

ɯ(((ɪƘƔ ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡  
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ɯ(((ɪƘƕ ה ╩♃כ♦ ™√  

ƕƔ √╡  

 

 

b) 10ʠ˲► ʝ ω ל ל ˲ᴣ ᾍ Ι 

ɯ(((ɪƘƖ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ה ה ─

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ȹƕȺ│⁸ ⌐ ⇔≡ ♄Ⱶכ

╩ ≤⇔√ ≢№╢⁹ ─ ╩ ╢⅜ ≢│⌂⅛∫√ɯ⁹ȹƖȺ│⁸

╩ ≤⇔√ ≢№╡⁸™∏╣─ ≢╙ ─ ≤⌂╢⅜⁸ ⌐ ≢│⌂

⅛∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ─ ╩≤╢⅜⁸ ⌐

≢│⌂™⁹ ─ ≢╙ ⌐ ≢│⌂™⅜⁸™∏╣─ ≢╙ ─ ≤

⌂∫≡™╢⁹ ≢│⁸ ⌐ ≢│⌂™⅜⁸ ♄Ⱶכ ⅜ ≤⌂╡

≢╙ ≢ ─ ≤⌂∫√⁹ 

ɯ(((ɪƘƗ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐≈™≡⁸ ♄Ⱶכ

│ ─ ≤⌂∫√⁹ ≢╙ ≢ ─ ≤⌂∫≡™╢⁹ ≢

╙ ⌐ ≢│⌂™⅜⁸ ♄Ⱶכ │ ─ ≤⌂╡⁸ ─ ≢ ─

≤⌂∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ│ ─ ≢№╢⅜⁸ ⌐

≢│⌂⅛∫√⁹ ≢│™∏╣╙ ─ ≤⌂╡⁸Ɨ ≢│ ⌐ ⌂ ≢№∫

√⁹ 
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ɯ(((ɪƘƖ ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  

 

ɯ(((ɪƘƗ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƘƘ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ה ה ─

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ╩ ╢

⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│™∏╣╙ ─ ≢№╢⅜⁸ ⌐│

≢│⌂⅛∫√⁹ ≢│⁸ ♄Ⱶכ ⅜ ─ ≢╙ ─ ╩ ╢⅜

⌐│ ≢│⌂⅛∫√⁹ ⌐≈™≡╙⁸ ♄Ⱶכ │ ≢№╢⅜⁸ ≢│

⌂⅛∫√⁹ ≢│⁸ ≢ ⌐ ⌂ ≢│⌂ↄ⁸Ɨ ≢│ ─ ⅜╖

╠╣√⁹ 

ɯ(((ɪƘƙ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │ ≢№╢

⅜⁸ ⌐ ≢│⌂⅛∫√⁹╕√⁸ ≢│⁸™∏╣╙ ⌐ ⌐│⌂╠∏⁸

Ɨ │ ─ ≤⌂∫√⁹ ⌐≈™≡─ ≢│⁸ ♄Ⱶכ │ ─

≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│ ≢ ─ ≤⌂╡⁸ ⌐Ɩ

≢│ ⌐ ⌂ ≤⌂∫√⁹ ⌐≈™≡─ ≢│⁸ ♄Ⱶכ

│ ⌐ ≢│⌂ↄ ─ ≤⌂∫√⁹ ≢│⁸™∏╣╙ ─ ≤⌂╡⁸

Ɨ ≢│ ⌐ ≤⌂∫√⁹ 

 

ɯ(((ɪƘƘ ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƘƙ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  

 

 

c) ẋ  

ɯ(((ɪƘƚ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה

ה ─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸

♄Ⱶכ │ ⌐ ≢│⌂™⅜ ─ ≢№∫√⁹ ≢│™∏╣─

≢╙ ─ ╩ ∫√⅜ ⌐│ ≤│⌂╠⌂⅛∫√⁹ ≢│⁸

♄Ⱶכ │ ⌐ ≢│⌂™⅜⁸ ─ ≤⌂∫√⁹ ≢│ ≢

⌐ ≤│⌂╠∏⁸Ɩ │ ─ ≤⌂╡⁸ƕ ┘Ɨ │ ─ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƘƛ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

│⁸ ♄Ⱶכ │ ─ ≢⁸ ⌐ ≢№∫√⁹ ≢│ƕ

─╖ ⌐ ≤⌂╡⁸ ─ ≢№∫√⁹Ɩ │ ─ ⁸Ɨ │ ─ ≤

⌂∫≡™╢⁹ ≢│⁸ ♄Ⱶכ │ ⌐ ≢│⌂™⅜⁸

─ ≤⌂∫√⁹ ≢│⁸ƕ ─╖ ⌐ ≤⌂╡⁸ ─ ≢№∫√⁹Ɩ

┘Ɨ │ ─ ≤⌂∫≡™╢⁹ 
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ɯ(((ɪƘƚ ה ה ─ ╩♃כ♦ ™√  

 

 

 

ɯ(((ɪƘƛ ה ╩♃כ♦ ™√  
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ɯ(((ɪƘƜ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה ה

─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸ ♄Ⱶכ

│ ⌐ ≢│⌂™⅜ ─ ≢№∫√⁹ ≢│™∏╣─ ≢╙ ─

╩ ╡⁸ ⌐ ƕ ≢│ ⌂ ≤⌂∫≡™╢⁹ ≢│ ♄Ⱶכ

⁸ ─♄Ⱶכ │™∏╣╙ ─ ≢№∫√⅜⁸ ⌐ ≢│⌂⅛∫√⁹ 

ɯ(((ɪƘƝ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤∕

─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹ ⌐

≈™≡⁸ ♄Ⱶכ │ ─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ⌐

╖╢≤ƕ │ ─ ≢№╢⅜⁸Ɩ ≤Ɨ │ ─ ≤⌂╡⁸ ⌐Ɨ │

⌐ ≤⌂∫√⁹ ≢╙ ─ ╩ ⇔√⁹ 

 

 

ɯ(((ɪƘƜ ה ה ─ ╩♃כ♦ ™√  
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ɯ(((ɪƘƝ ה ╩♃כ♦ ™√  

 

 

ɯ(((ɪƙƔ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸ ה ה

─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶ

כ │ ⌐ ≢│⌂™⅜ ≢№∫√⁹ ⌐╖╢≤ƕ │ ─ ⁸Ɩ

┘Ɨ │ ─ ≤⌂∫√⅜⁸™∏╣╙ ⌐ ≢│⌂⅛∫√⁹ ≢

│⁸ ♄Ⱶכ │ ⌐ ≢│⌂ↄ⁸ ─ ≢№∫√⁹ ≢│⁸╒≤

╪≥ Ɣ⌐ ™ ≢№╡⁸ ♄Ⱶכ ╙ ─ ≢╙ ⌐ ≢│⌂⅛

∫√⁹ ♄Ⱶכ ≤Ɩ ⁸Ɨ ─ │ ≤⌂╡⁸ ƕ ─╖ ─ ≢№

∫√⁹ 

ɯ(((ɪƙƕ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

≢│⁸ ♄Ⱶכ │ ─ ≢№╢⅜ ⌐ ≢│⌂⅛∫√⁹

╩ ╢≤ƕ ┘Ɩ │ ─ ≤⌂╡⁸Ɨ │ ─ ≤⌂∫≡™╢⁹ ⌐Ɨ

│ ⌐ ≤⌂∫≡™╢⁹ ≢│⁸ ♄Ⱶכ │ ⌐ ≤⌂∫√⁹

╕√⁸ ≢│ ≢ ─ ≤⌂╡⁸Ɩ ┘Ɨ ≢│ ⌐ ⌂ ≤

⌂∫√⁹ 
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ɯ(((ɪƙƔ ה ה ─ ╩♃כ♦ ™√  

 

 

ɯ(((ɪƙƕ ה ╩♃כ♦ ™√  
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(3) ḩ  

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

≢│ ƖƔƕƛƕƔ ╟╡ ⇔≡⅔╡⁸ ⅜ ≤⌂∫≡™╢⁹ │

ƖƘ ≢№╢⁹ 

 

b) ѝ ὑ 

⅜Ɩƛ ≤ №╢√╘⁸#(# ╩ ℮⁹ ─⸗♦ꜟ≤⇔≡⁸

≤ ♄Ⱶכ ╩ ╗⁸ⱤⱠꜟ♦כ♃ ⸗♦ꜟ╩ ⇔≡

™╢⁹ 

Ɽכ♩─ ≢│⁸ ≤⇔≡ ─ ⁸↕╠⌐ ─

⌐ ∫√Ɩ ─◘fiⱪꜟ≢ ╩ ℮⁹ ≤⇔≡│ ⁸ ⁸ ⌂

≥⅜№╢⅜⁸ ≤ │ᾋƛƕƕƝ─ ╩ ⇔≡⅔╡⁸ │ᾋƛƕƕƝ╩

⇔≡™╢√╘⁸ ─ ⌐│ ╪≢™⌂™⁹╕√ │ ≤╙ ⇔≡™╢⅜⁸

≢ ⇔≡™╢√╘⁸ ─ ─╖≢ ⌐ ╘≡™╢⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ─ ≤⌂╢ │ ɯ(((ɪƙƖ─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƙƖɯ ה ─  

│ ─  

  

╕√™↕ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה    

  

ה  

ה  

ה ה ﬞ  

ה  

ה  

ה  

 Ɩƛ  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

  

ה  

ה

 

ה

 

ה



109 

 

ה  

 

 

 ƕƕ  

β∕─ ⁸ ─ ≤⇔≡ ⁸

⁸ ╩ ╪≢™╢⁹ 

 

  

≢│⁸ ≤ ⌐≈™≡⁸ ─ ≤ ─ ─

╩ ∆╢⁹⌂⅔⁸ ⌐≈™≡ƕƔ √╡⌐ ⇔√ ─ ╩

⇔≡⅔╡⁸ ⌐ ƕ│כⱣכꜝ◄╢┘ ╩ ⇔≡™╢⁹ 

 

a) ʝ ωֻ  

ɯ(((ɪƙƗ│ ≤ ─ ─ ⌐≈™≡⁸ ╩ ⇔√╙─≢№

╢⁹ ─ ≤⇔≡⁸ ƕƔ √╡─ ─ │ ⅜╖╠╣╢⁹

≢ ⇔√ƖƔƕƛ ╙ ⇔≡ ─ ╩ ⇔≡™╢⁹ 

 

ɯ(((ɪƙƗ ה ─ ─  

ƕƔ √╡─  

 

 

b) ל ֻ  

ɯ(((ɪƙƘ│ ≤ ─ ⌐≈™≡⁸ ╩ ⇔√╙─≢№╢⁹ƖƔƕƔ
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│ ─ ╩ ⇔≡™╢⁹ ─ ╙ ─ │╖╠╣╢⁹ │ƖƔƕƜ

⅛╠ƖƔƕƝ⌐⅛↑≡ ⇔≡™╢⁹ 

 

ɯ(((ɪƙƘ ה ─ ─  

ƕƔ √╡─  

 

 

 ѝ  

≢│ ─ ╩ ∆⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƙƙ≤ ɯ(((ɪƙƚ≢№╢⁹

↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─Ɨ≈

╩▪►♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩

≤⇔√ ≤ᾋƛƕƕƝ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔≡

™╢⁹ 

ɯ(((ɪƙƙ│⁸ ≤ ─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹

⌐≈™≡⁸ȹƕȺ─ ♄Ⱶכ ─ │ ≢№╢⅜⁸ ⌐ ≤│⌂╠

⌂⅛∫√⁹ ⌐ȹƖȺ≢│ ↔≤⌐ ⅜ ⌂╢⅛ ⇔≡™╢⁹ ⌐

≢│⌂⅛∫√⅜⁸ ↔≤⌐ ─ │ ⅝ↄ⌂∫≡™╢⁹ ╩▪►

♩◌ⱶ≤⇔√ ≢│⁸ ♄Ⱶכ ╙ ⌐╟╢♄Ⱶכ ╙ ─ ≢№∫
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√⅜⁸ ⌐│ ⌂╙─≢│⌂⅛∫√⁹╕√ ≢│ ─ ⅜ ⇔≡™╢⁹

─ ≢│⁸ ♄Ⱶכ ─ │ ≢№╡⁸ ─♄Ⱶכ ≢│

ƕ ⅜ ≢№╡Ɩ ┘Ɨ ≢ ─ ≤⌂∫√⁹ ╩ ╢≤ ₁⌐ ─

⅜ ⅝ↄ⌂∫≡™╢↓≤⅜ ⅛╢⁹ 

ɯ(((ɪƙƚ│⁸ ⌐ ∆╢ ╩ ≤⇔≡⁸ ⇔√ ≢№╢⁹

⌐≈™≡⁸ ♄Ⱶכ │ ─ ╩ ╢⅜ ⌐│ ≢│⌂⅛∫√⁹

⌐≈™≡⁸ ⌐≈™≡ ─ ╩ ╢⅜ ≢│⌂⅛∫√⁹ ⌐≈™

≡⁸ ♄Ⱶכ│ ≢№╢⅜ ≢│⌂⅛∫√⁹ ⌐≈™≡│™∏╣╙ ⌐

≢│⌂ↄ⁸Ɩ ≢│ ─ ≤⌂∫√⁹ ⌐≈™≡│⁸ȹƙȺ─ ♄Ⱶ

כ │ ⌐ ⌂ ╩ ∟⁸ȹƚȺ─ ╩ ╢≤ ƕ ┘ Ɨ ≢ ⌐

⌂ ≤⌂∫√⁹ 

 

 

ɯ(((ɪƙƙ ה ─ ╩♃כ♦ ™√  

ƕƔ √╡  
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ɯ(((ɪƙƚ ה ╩♃כ♦ ™√  

ƕƔ √╡  

 

 

ɯ(((ɪƙƛ│⁸ ה ─ ╩ ≤⇔√ ─ ╩ ⇔≡™

╢⁹ȹƕȺ│ ⌐ ⇔≡ ♄Ⱶכ ╩ ≤⇔√ ≢№╡⁸ ─ ╩

╢⅜ ≢│⌂⅛∫√⁹ȹƖȺ │⁸ ╩ ≤⇔√ ≢№╡⁸™∏╣╙ ≢№

╢⅜ │ ⌐│ ≢⌂⅛∫√⁹ȹƗȺהȹƘȺ≢│ ╩▪►♩◌ⱶ≤⇔√

╩ ⇔≡™╢⁹ ♄Ⱶכ│ ─ ≢№╢⅜ ⌐│ ≢│⌂ↄ⁸ ≢

╙ ─ ≢│№╢⅜ ≤│⌂╠⌂⅛∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │

⌐ ≢ ─ ╩ ∟⁸ │Ɩ ≢ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƙƜ│⁸ ≤∆╢ ─ ╩⁸ ⌐ ⇔≡™╢╙─┼ ∫

√ ≢№╢⁹ ≤⇔≡ ⌐│ ⌂ │ ╠╣≡™⌂™⁹ ≢│⁸ȹƕȺ

─ ♄Ⱶכ ─ │ ⌐ ≢│⌂™⅜⁸ ─ ╩ ∫≡™╢⁹╕√⁸ȹƖȺ

─ ─ ≢│⁸Ɩ │ ─ ≤⌂∫≡™╢⅜⁸ƕ ┘Ɨ │ ─ ≤⌂∫

≡™╢⁹ ⌐ ∆╢ ≤⇔≡│⁸ȹƗȺ─ ♄Ⱶכ │ ≢№╡⁸ȹƘȺ─

─ ≢│ ƕ ┘ Ɩ ≢ ≢№∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ

│ ─ ╩ ∫≡™╢⁹╕√ ≤⇔≡│ ≢ ≤⌂∫≡™╢⁹ 
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ɯ(((ɪƙƛ ה ─ ╩♃כ♦ ™√  

ƕƔ √╡  

 

ɯ(((ɪƙƜ ה ╩♃כ♦ ™√  

ƕƔ √╡  
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b) 10ʠ˲► ʝ ω ל ל ˲ᴣ ᾍ Ι 

ɯ(((ɪƙƝ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤ ─ ─

╩♃כ♦ ⌐ ™√ ≢№╢⁹ȹƕȺ│⁸ ⌐ ⇔≡ ♄Ⱶכ ╩

≤⇔√ ≢№╡⁸ ─ ╩ ╢⅜ ≢│⌂⅛∫√⁹ȹƖȺ│⁸ ╩

≤⇔√ ≢№╡⁸™∏╣─ ≢╙ ─ ╩ ≈⅜⁸ ⌐ ≤⌂╠⌂⅛∫√⁹

⌐≈™≡│⁸ ♄Ⱶכ │ ─ ╩≤╢⅜⁸ ⌐ ⌂╙─≢

│⌂™⁹ ─ ≢│⁸ƕ ┘Ɩ ⅜ ─ ⁸Ɨ ≢ ─ ≤⌂∫≡

™╢⁹ ≢│⁸ ♄Ⱶכ ⅜ ─ ≢№╡⁸ ≢│ ƕ ⅜

⁸Ɩ ┘Ɨ ≢ ─ ≤⌂∫≡™╢⅜⁸™∏╣╙ ⌐ ≢│⌂⅛∫√⁹ 

ɯ(((ɪƚƔ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │

─ ≤⌂∫√⅜ ⌐│ ≢│⌂⅛∫√⁹╕√⁸ ≢╙ ≢ ─ ≤

⌂∫≡™╢⁹ ≢│ ♄Ⱶכ │ ─ ≤⌂∫√⅜⁸ ⌐ ≢

│⌂⅛∫√⁹ ≢│⁸ƕ ⅜ ─ ≢№╡⁸Ɩ ┘Ɨ ⅜ ─ ≢№

╢⅜⁸ ⌐ ⌂ ≢│⌂⅛∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │

─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│⁸ƕ ⅛╠Ɨ ╕≢≢

─ ≢№╡⁸Ɨ │ ⌐ ⌂ ≢№∫√⁹ 

 

ɯ(((ɪƙƝ ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƚƔ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  

 

 

ɯ(((ɪƚƕ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤ ─ כ♦─

♃╩ ⌐ ™√ ≢№╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ ─ │ ─ ╩

╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│ƕ ┘Ɩ ⅜ ─ ≢№╢⅜⁸

⌐ ⌂ ≢│⌂⅛∫√⁹ ≢│⁸ ♄Ⱶכ ⅜ ─ ≢№╢⅜

⌐ ≢⌂⅛∫√⁹ ⌐╖╢≤ ≢ ─ ∞⅜ ⌐ ≢│⌂⅛

∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ⌐ ≢№∫√⁹ ≢╙™∏╣

╙ ─ ╩ ╢⅜⁸ Ɩ ─╖⅜ ⌐ ⌂ ≢№∫√⁹ 

ɯ(((ɪƚƖ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │ ≢№╢

⅜⁸ ⌐ ≢│⌂⅛∫√⁹╕√⁸ ≢│⁸Ɩ ─╖ ─ ≢№∫√⅜⁸

⌐│ ≢│⌂⅛∫√⁹ ⌐≈™≡─ ≢│⁸ ♄Ⱶכ │

─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│⁸ƕ ┘Ɩ ⅜ ─

≢№╢⅜ ⌐│ ⌂ ≢│⌂⅛∫√⁹ ⌐≈™≡─ ≢│⁸

♄Ⱶכ │ ≢│⌂™╙── ─ ≤⌂∫√⁹ ≢│⁸™∏╣╙ ⌐

≢│⌂™⅜⁸ ≢ ─ ≤⌂∫√⁹ 
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ɯ(((ɪƚƕ ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  

 

ɯ(((ɪƚƖ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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c) ẋ  

ɯ(((ɪƚƗ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה

─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸ ♄Ⱶ

כ │ ⌐ ⌂ ≤⌂∫√⁹ ≢│™∏╣─ ≢╙ ─ ╩ ╡⁸

⌐ ≤⌂∫√⁹ ╙ ─ ⅜╖╠╣╢⁹ 

ɯ(((ɪƚƘ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

♄Ⱶכ │ ─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│™∏╣╙

⌐ ≢│⌂ↄ⁸ ≢ ─ ≤⌂∫√⁹ ≢╙ ─ ⅜╖

╠╣⁸ ⌐Ɩ ≢│ ⌐ ⌂ ≤⌂∫√⁹ 

 

ɯ(((ɪƚƗ ה ─ ╩♃כ♦ ™√  
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ɯ(((ɪƚƘ ה ╩♃כ♦ ™√  

 

 

ɯ(((ɪƚƙ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה ─

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸ ♄Ⱶכ │

⌐ ≢№╡ ─ ≢№∫√⁹ ≢│™∏╣─ ≢╙ ⌐ ⌂ ─

≢№∫√⁹ ╙ ─ ⅜╖╠╣╢⁹ 

ɯ(((ɪƚƚ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤∕

─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹ ♄Ⱶכ

│ ─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│ƕ ╩ ™≡ ─

╩ ╢⅜ ≢ ⌐ ≢│⌂⅛∫√⁹ ≢│⁸ ♄Ⱶכ

│ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹╕√⁸ ≢│ ≢ ─ ≤⌂∫≡

™╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ 
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ɯ(((ɪƚƙ ה ─ ╩♃כ♦ ™√  

 

 

 

ɯ(((ɪƚƚ ה ╩♃כ♦ ™√  
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ɯ(((ɪƚƛ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤

─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ

│ ⌐ ≢№∫√⁹ ≢│ ≢ ≢№╡⁸Ɩ ┘Ɨ │ ⌐ ≤

⌂∫√⁹ ≢│⁸ ♄Ⱶכ │ ⌐ ⌂ ≤⌂∫√⁹ ≢│⁸

≢ ⌐ ⌂ ≤⌂∫√⁹ 

ɯ(((ɪƚƜ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

≢│⁸ ♄Ⱶכ │ ⌐ ⌂ ─ ≤⌂∫√⁹ ≢│

≢ ⌐ ⌂ ≤⌂∫√⁹ ≢│⁸ ♄Ⱶכ │ ⌐ ≤⌂∫√⁹╕

√⁸ ≢│ ≢ ─ ≤⌂╡⁸ƕ ┘Ɨ │ ⌐ ≤⌂∫√⁹ 

 

ɯ(((ɪƚƛ ה ─ ╩♃כ♦ ™√  

 



121 

 

ɯ(((ɪƚƜ ה ╩♃כ♦ ™√  
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(4)  

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

│ƖƔƕƛƕƖ╟╡ ≢─ᾋƛƕƕƝ╩ ⇔≡™╢⁹∕─√╘⁸ƖƔƕƛ ⅛╠

ƖƔƕƝ⅜ ─ ≤⌂╢⁹╕√⁸ᾋƛƕƕƝ─ ≤⌂╢ │ ─ ƕƝ

≢№╢⁹ 

 

b) ѝ ὑ 

⅜ƕƝ ≤ №╢√╘⁸#(# ╩ ℮⁹ ─⸗♦ꜟ≤⇔≡⁸

≤ ♄Ⱶכ ╩ ╗⁸ⱤⱠꜟ♦כ♃ ⸗♦ꜟ╩ ⇔≡

™╢⁹ 

≤⇔≡⁸ ─ ≢№╢ ה ─ ╩ ™√⁹ ≤

│ ⇔≡™╢⅜⁸ ╛ ⌂≥ ⌂ ╩ ≡≡™╢↓≤⅛╠

⌐│ ╘⌂™⁹ 

╕√ │ ≤ ⇔≡™╢⁹⇔⅛⇔⁸ │ᾋƛƕƕƝ─ ╩ ⇔≡

⅔╡⁸ ≤ ─ ─ ⌐ √∫≡│ ⅜ ⇔ↄ⌂╢√╘⁸ ─

≢│ ⌐ ╕⌂™⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ─ ≤⌂╢ │ ɯ(((ɪƚƝ─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƚƝ ה ה ─  

ᾋƛƕƕƝ  ᾋƛƕƕƝ  ᾋƛƕƕƝ  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

  

ה  

ה  

ה  

ה  

ה  

ה ▪ꜟⱪ☻  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

  

ה

 

ה

 

 Ɯ  
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ה  

ה ה

 

ה  

ה  

ה

 

ה  

 ƕƝ  

ה  

 ƕƗ  

 

  

≢│⁸ ≤ ⌐≈™≡⁸ ─ ≤ ─ ─

╩ ∆╢⁹⌂⅔⁸ ≢№╢ ─ ≤⁸ ─ ≤ ─

⌐≈™≡ƕƔ √╡⌐ ⇔√ ─ ╩ ⇔≡⅔╡⁸ ⌐ ┘╢◄ꜝ

ƕ│כⱣכ ╩ ⇔≡™╢⁹ 

 

a) ʝ ωֻ  

ɯ(((ɪƛƔ│ ≤ ה ─ ─ ⌐≈™≡⁸ ╩ ⇔√

╙─≢№╢⁹ ≤╙⌐ │╝╢╛⅛⌐ ─ ╩ ⇔≡™╢⁹ ⅜ ⇔√

ƖƔƕƛ ╙⁸ ≢№╢ ≤ ה ─ ─ │ ⌐

⇔≡™╢⅜⁸ ─ │╛╛ ⅜ ⅎ╠╣≡™╢╟℮⌐╖ⅎ╢⁹ 
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ɯ(((ɪƛƔ ה ה ─ ─  

ƕƔ √╡ ─  

 

 

b) ל ֻ  

ɯ(((ɪƛƕ│ ≤ ה ─ ⌐≈™≡⁸ ╩ ⇔√╙─≢

№╢⁹∕╣∙╣⁸ƖƔƔƝ │╝╢╛⅛⌐ ─ ╩ ⇔≡™╢⁹ ╙╝╢

╛⅛⌐ ⇔≡™╢⅜⁸ƖƔƕƛ ⅛╠ƖƔƕƜ⌐⅛↑≡│ ─ ┘╟╡╙ ─ ┘

─╒℮⅜ ⅝™╟℮⌐╖ⅎ╢⁹ 
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ɯ(((ɪƛƕ ה ה ─ ─  

ƕƔ √╡ ─  

 

 ѝ  

≢│ ─ ╩ ∆⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƛƖ≤ ɯ(((ɪƛƗ≢№╢⁹

↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ 6─Ɨ≈

╩▪►♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩

≤⇔√ ≤ᾋƛƕƕƝ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔≡

™╢⁹ ♄Ⱶכ─ │⁸ᾋƛƕƕƝ─ ⌐ ⇔≡▪►♩◌ⱶ⌐≥─ ─

╩ ⅎ√⅛╩ ⇔≡™╢⁹ ─♄Ⱶכ ─ │⁸ ⅛╠─ ↔≤─

╩ ⇔≡™╢⁹ 

ɯ(((ɪƛƖ≢│⁸ ≤ ─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹

⁸ ⁸ ─ ♄Ⱶכ ⁸ ƕ Ɩה Ɨה

♄Ⱶכ ─ │ ⌐ ≢│⌂⅛∫√⁹⇔√⅜∫≡⁸ ⌐│ᾋƛƕƕƝ ⌐

╛ ⁸ ╩ ⇔≡™╢≤│ ™⅜√™⁹⇔⅛⇔⁸

                                                        
6ɯ ─ᾋƛƕƕƝ │ƕƝ Ɯ ≢№╢⅜⁸↓↓≢│ ─▪►♩◌ⱶ≤

⌐∆╢√╘⁸₈ ₉≤⇔≡ƖƔ Ɯ ─ ╩ ™≡™╢⁹ ─ ─

≤│☼꜠⅜№╢ ⌐ ⅜ ≢№╢⁹ 
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⌐≈™≡│ ♄Ⱶ⁸כ ƕ Ɩה Ɨה ♄Ⱶכ ⌐ ╩≤∫≡

⅔╡⁸ ─ ⅜ ↕╣≡™╢⁹ ─♄Ⱶכ ─ ╙ ─ ╩ ⇔≡⅔╡⁸

─ ╩ ⇔≡™╢⁹╕√⁸ │ ╟╡ ─ ⅜ ≢ ⅝ↄ⌂∫≡⅔╡⁸

≢─ ─ ⅜ ⅝™↓≤╩ ⇔≡™╢⁹╕√⁸ ⌐≈™≡│ ⅜ƕ

╟╡Ɩ ⁸Ɩ ╟╡Ɨ ⅜ ⅝ↄ⌂∫≡™╢⁹ ⌐≈™≡╙ ♄Ⱶכ│ ─

╩ ⇔≡™╢⅜⁸ ≢ ╡ ↑╢≤ƕ ≢│ ─ ╩≤∫≡™╢⅜⁸Ɩ ≢│

─ ╩≤∫≡⅔╡⁸Ɨ ≢│ ⅛⌐ ─ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƛƗ│⁸ ≤ ⅜ ⇔≡™╢ ─╖╩ ≤⇔√

≢№╢⁹ ⌐≈™≡⁸ ♄Ⱶכ─ ─ │ ≢№╡⁸ ∆╢

≤ │ ⌐ ─ ╩ ⇔≡™╢⁹ ─ ╩ ╢≤⁸™∏╣╙

─ ≢№╡⁸ ⌐│ ≢│⌂™⅜⁸ ─ ⅝↕│ ╩ ⇔≡™╢⁹

≢╙ ♄Ⱶכ│ ─ ≢№╡⁸ ≢ ⇔≡╙™∏╣╙ ─

≤⌂∫√⁹ ≢╙ ─ ╩ ⇔≡™╢⁹ 

 

ɯ(((ɪƛƖ ≤ ─ ╩♃כ♦ ™√  

ƕƔ √╡  

ɯɯ  
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ɯ(((ɪƛƗ ♦כ♃╩ ™√  

ƕƔ √╡  

 

 

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƛƘ≤ ɯ(((ɪƛƙ≢№╢⁹↓

↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─Ɨ≈╩▪►♩◌ⱶ⌐

™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩ ≤⇔√

≤ᾋƛƕƕƝ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔≡™╢⁹ 

ɯ(((ɪƛƘ≢│⁸Ɨ≈─▪►♩◌ⱶ─℮∟⁸ ≢│ ♄Ⱶכ ⁸ ƕ

Ɩה Ɨה ♄Ⱶכ ─ ⅜ ⌐ ≤⌂∫√⁹⇔√⅜∫≡⁸ ⌐⅔™

≡ ⌐ ⇔≡™╢ ⅜ ™⁹╕√⁸ ╩ ╢≤⁸ƕ ╟╡ Ɩ ⁸

Ɩ ╟╡Ɨ ─ ─ ⅜ ⅝ↄ⌂∫≡™╢⁹↓╣│ ⌐ ∫≡ ⅜ ⇔≡

™╢↓≤╩ ⇔≡™╢⁹ ─ │ ⌐ ≢│ ╠╣⌂⅛∫√⅜⁸

♄Ⱶכ ⁸ ─ ♄Ⱶכ │™∏╣╙ ─ ≢№∫√⁹╕√⁸

⁸ ƕ ♄Ⱶכ ╟╡ Ɩ ♄Ⱶכ ─ ─ ⅜ ⅝ↄ⌂∫≡⅔╡⁸

─ ⅜ ↕╣≡™╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ─ ╩ ∫≡™

╢ ⁸ ƕ ≢│ ─ ╩ ╡⁸Ɩ ┘Ɨ │ ╩ ∫≡™╢⁹ │

⌐│ ≢│⌂⅛∫√⅜⁸ ≤ ─ ⅝↕⅛╠⁸ ₁⌐ ⅜ ⅜∫≡™╢

⅜№╢⁹ 

ɯ(((ɪƛƙ≢│⁸ ╩ ⌐ ⇔≡™╢ ≤⇔⁸

│ ≢ ≤ ⇔≡™╢ ≤⇔≡™╢⁹ ─ ♄Ⱶכ│
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─ ╩ ∟⁸↓╣│ ⌐ ≢№∫√⁹╕√⁸ ≢╙™∏╣╙ ─ ╩

⇔≡⅔╡⁸ │ ⇔≡™╢⁹↓↓⅛╠ ╩ ╢↔≤⌐ ⅜ ∆╢↓≤⅜

↕╣╢⁹╕√ Ɨ ≢│ ⌐ ⌂ ≤⌂∫≡™╢⁹ ≢│⁸

♄Ⱶכ│ ⌐ ⌂ ≤⌂∫≡™╢⁹ ─ ≢╙⁸™∏╣─ ≢╙ ─

≤⌂╡⁸ƕ ┘Ɨ ≢│ ⌐ ⌂ ≢╙№╢⁹ ≢│⁸ ♄Ⱶכ

│ ⌐ ≢│⌂™⅜⁸ ─ ≢№∫√⁹ ⌐ ╢≤⁸™∏╣╙ ─ ╩

∟⁸Ɨ ≢│ ⌐ ⌂ ≤⌂∫≡™╢⁹╕√⁸ ─ ⅜ ╩ ╢↔≤⌐

⇔≡⅔╡⁸ ⅜ ₁⌐ ⅝ↄ⌂∫≡™╢↓≤╩ ⇔≡™╢⁹ 

 

 

ɯ(((ɪƛƘ ≤ ─ ╩♃כ♦ ™√  

ƕƔ √╡  
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ɯ(((ɪƛƙ ♦כ♃╩ ™√  

ƕƔ √╡  

 

 

b) 10ʠ˲► ʝ ω ל ל ˲ᴣ ᾍ Ι 

ɯ(((ɪƛƚ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤ ─ ♃כ♦

╩ ⌐ ™√ ≢№╢⁹ ⌐≈™≡│⁸ ╩ ╢ ─ ≤ ⁸™∏╣─

≢╙ ⌐ ⌂ │ ╠╣⌂⅛∫√⁹ ɯ(((ɪƛƖ ⁸ ─ │ⱴ▬

♫☻≤⌂∫≡™╢⁹ 

ɯ(((ɪƛƛ│⁸♦כ♃╩ ⌐ ∆╢ ⌐ ∫√ ≢№╢⁹ ♄

Ⱶכ│ ≢ ⌂ ≤⌂╡⁸ ⌐ ╢≤⁸™∏╣╙ ─ ≤⌂∫√⁹╕√⁸Ɨ

│ ⌐ ⌂ ≤⌂∫≡™╢⁹ ⅎ≡⁸ ─ │ ⌐ ⇔≡™╢↓≤

╙ ⅛╢⁹ ⌐≈™≡╙ ♄Ⱶכ│ ─ ≢№∫√⁹╕√⁸

⌐ ≡╙⁸™∏╣─ ≢╙ ─ ≢№∫√⁹ ≢│⁸ ♄Ⱶכ │ ≢

№╡⁸ ≢╙™∏╣╙ ≢№╢⁹╕√⁸Ɩ ⅜ ⌐ ⌂ ≤⌂∫≡™╢⁹ 
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ɯ(((ɪƛƚ ≤ ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  

 

ɯ(((ɪƛƛ ♦כ♃╩ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƛƜ│⁸ ─▪►♩◌ⱶ─ ╩≤∫≡⁸ ≤ ─ ╩ ⌐

╩ ∫√ ≢№╢⁹ ─ ♄Ⱶכ │ ⌐ ⌂ ≤⌂∫√⁹╕√⁸

≢│™∏╣─ ≢╙ ─ ≢№╡⁸Ɩ ≢│ ⌂ ≤⌂∫√⁹

≢╙ ⌐ ♄Ⱶכ │ ⌐ ⌂ ≢№∫√⁹ ≢│™∏╣╙ ─

≢№╡⁸Ɩ ┘Ɨ ≢ ⌐ ≢№∫√⁹ ≢│ ♄Ⱶכ│ ─

╩ ∟⁸ ≢╙ ─ ╩ ≈⁹√∞⇔⁸™∏╣╙ ⌐ ⌂ ≢│⌂⅛

∫√⁹ 

ɯ(((ɪƛƝ│⁸ ⇔≡™╢ ╩ ≤⇔√ ≢№╢⁹ ≢│⁸

♄Ⱶכ │ ⌐ ≢│⌂™⅜⁸ ─ ╩╙≈⁹╕√⁸ ≢╙ ─

╩╙∟⁸Ɨ ≢│ ⌐ ⌂ ≤⌂∫√⁹ ─ │ ⇔≡⅔╡⁸ ⅜ ₁

⌐ ╣≡™╢↓≤╩ ∆╢⁹ ≢│⁸ ♄Ⱶכ│ ─ ≢№╡⁸

≢╙ ─ ≢№∫√⁹╕√⁸Ɨ ≢ ⌐ ≤⌂∫≡™╢⁹ ≢│⁸ ♄

Ⱶכ│ ─ ≤⌂∫≡™╢⁹ ⌐ ╢≤ƕ ⅜ ─ ≤⌂∫≡™╢⅜⁸Ɩ

│ ─ ≤⌂╢⁹ 

 

ɯ(((ɪƛƜ ≤ ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƛƝ ♦כ♃╩ ™√  

ƕƔ √╡ ─  

 

 

c) ẋ  

ɯ(((ɪƜƔ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤

─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹™∏╣╙ ⌐ ⌂ │ ╠╣

⌂⅛∫√⁹ ⁸ ≤╙⌐ ♄Ⱶכ ─ │ ⌂

─ ≤⌂∫≡™╢⁹ ≢Ⱪ꜠▬◒▪►♩∆╢≤⁸ ƕ ╟╡╙ Ɩ ⅜ ⅛

≢│№╢╙── ─ ⅜ ⇔≡⅔╡⁸ ₁⌐ ⅜ ╣ ╘≡™╢ ╩

⇔≡™╢⁹√∞⇔⁸Ɨ ≢│ ─ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƜƕ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

≢│⁸ ♄Ⱶכ─ ─ │ ≢№╢⅜⁸╒╓ Ɣ⌐ ™╙─≤⌂∫≡™

╢⁹ ≢│ƕ │ ⅛⌐ ─ ⁸Ɩ │╒╓Ɣ⁸Ɨ ≢│ ⅛⌐ ─ ≤

⌂∫≡⅔╡⁸ ≤⇔≡ ⅛⌐ ⅜ ⇔≡™╢╟℮⌐╖ⅎ╢⁹ ≢│

♄Ⱶכ │ ⅛⌐ ≢№╡⁸ ─ │ ≤ ≢№∫√⁹ 
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ɯ(((ɪƜƔ ≤ ─ ╩♃כ♦ ™√  

 

 

ɯ(((ɪƜƕ ♦כ♃╩ ™√  
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ɯ(((ɪƜƖ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤ ─

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ Ɨ ─╖ ⌐ ⌂ ≤

⌂∫√⅜⁸ ─ │ ≢№∫√⁹ ╩ ∫√ ≤ │ ⌐ ⌂

⅜ ╠╣≡™√ ╩ ╕ⅎ╢≤⁸ ─ │ ╣≡™⌂™ ⅜№╢⁹ 

ɯ(((ɪƜƗ│⁸ ∆╢ ╩♃כ♦⌐ ∫√ ≢№╢⁹ ─ ♄

Ⱶכ│ ⌐ ≤⌂∫≡⅔╡⁸ ╙™∏╣─ ≢╙ ⌐ ≤⌂∫≡™╢⁹

≢╙ ─ ⅜ ≡ ╣╢⁹ 

 

ɯ(((ɪƜƖ ≤ ─ ╩♃כ♦ ™√  
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ɯ(((ɪƜƗ ♦כ♃╩ ™√  

 

 

 

ɯ(((ɪƜƘ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤ ─

╩♃כ♦─ ⌐ ™√ ≢№╢⁹↓─℮∟⁸ ≢│ ♄Ⱶכ

⁸ ƕ ┘Ɩ ≢ ⌐ ⌐ ⌂ ♃כ♦⁹╢™≡∫⌂≥ ⁸ ≢─

╩ ∆╢↓≤│≢⅝⌂™╙──⁸ ─ ⅜ ⇔≡™⌂™ ⅛╠⁸ ≢

─ ⌂ ─ ─ ╩╙√╠⇔√ ⅜№╢⁹ 

ɯ(((ɪƜƙ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸ ╩

≤⇔√ ≢№╢⁹ ≢│⁸ ♄Ⱶכ ─ │ ⅛⌐ ≤

⌂∫≡™╢⁹ ≢╙ ─ ≤⌂∫√⁹ ≢│⁸ ♄Ⱶכ│ ⌐

≤⌂∫≡⅔╡⁸╕√ ≢╙ƕ ┘Ɩ ≢│ ⌐ ⌂ ≤⌂∫√⁹ 
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ɯ(((ɪƜƘ ≤ ─ ╩♃כ♦ ™√  

 

 

 ɯ(((ɪƜƙ ♦כ♃╩ ™√  
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(5) Ẏ ↑ 

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

⅜ƖƔƔƝƕƔ╟╡ ⇔≡™╢⁹ │ ─ ≢№╢⁹ 

 

b) ѝ ὑ 

⅜Ɩƛ ≤ №╢√╘⁸#(# ╩ ℮⁹ ─⸗♦ꜟ≤⇔≡⁸

≤ ♄Ⱶכ ╩ ╗⁸ⱤⱠꜟ♦כ♃ ⸗♦ꜟ╩ ⇔

≡™╢⁹ 

Ɽכ♩─ ≢│⁸ ≤⇔≡ ⌐ ⇔≡™╢ ה ה ─

⁸↕╠⌐ ⌐ ∆╢ ⌐ ∫√ Ɩ ─◘fiⱪꜟ≢ ╩ ℮⁹⌂

⅔⁸ │ ≢№╢√╘ │⌐♃כ♦─ ╘⌂™⁹╕√⁸ ─

≤ ⁸ │ᾋƛƕƕƝ╩ ⇔≡™╢√╘⁸ ─

⌐│ ╕⌂™⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ─ ≤⌂╢ │ ɯ(((ɪƜƚ─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƜƚɯ ה ה ה ─  

│ ─  

   

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה

 

ה   

  

ה  

ה  

ה  

ה  

ה  

ה   

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  
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ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

 

ה  

 

ה  

 

ה  

 

ה  

 

ɯƖƛ  

  

ה  

ה  

ɯƕƙ  

ה  

ה  

ה

 

ה  

ה │╡╕  

ה │╡╕  

ה  

ɯƖƖ  

 

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

  

ה  

ה  

 

ה  

ה  

ה  

ɯƕƚ  

β ─ ≤ ⁸ │ᾋƛƕƕƝ ─√╘⁸

─ ⌐│ ╕⌂™⁹ 

 

  

≢│⁸ ≤ ⌐≈™≡⁸ ─ ≤ ─ ─

╩ ∆╢⁹⌂⅔⁸ ⌐≈™≡ƕƔ √╡⌐ ⇔√ ─ ╩

⇔≡ ⇔≡⅔╡⁸ ⌐ ƕ│כⱣכꜝ◄╢┘ ╩ ⇔≡™╢⁹ 

 

a) ʝ ωֻ  

ɯ(((ɪƜƛ│ ה ה ה ─ ─ ⌐≈™≡⁸

─ ╩ ⇔√╙─≢№╢⁹ ─ ≤⇔≡⁸ ƕƔ √╡─ ─

│ ƖƔƔƙ╕≢│ ⅜╖╠╣⁸ ─ ⌐ ∟ ™√╙── ƖƔƔƝ

│ ⅜╖╠╣╢⁹ ⌐≈™≡│ ─Ɑכ☻≢ ⅜╖╠╣╢⁹ 
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ɯ(((ɪƜƛ ה ה ה ─ ─  

ƕƔ √╡─  

 

β√∞⇔⁸ ⌐│ ≤ ─ ╩ ╕⌂™⁹ ⌐│

─ ╩ ╕⌂™⁹ 

 

b) ל ֻ  

ɯ(((ɪƜƜ│ ה ה ה ─ ⌐≈™≡⁸ ─

╩ ⇔√╙─≢№╢⁹ƖƔƔƜ⌐ ⅜╖╠╣╢⅜⁸∕─ │ ┘ ─ ⅜╖╠

╣╢⁹ │ ╙ ⇔≡⅔╡⁸ƖƔƕƜ│╛╛ ⅜ ⅝ↄ╖ⅎ╢⁹ 
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ɯ(((ɪƜƜ ה ה ה ─ ─  

ƕƔ √╡─  

 

 

 ѝ  

≢│ ─ ╩ ∆⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƜƝ┘ ɯ(((ɪƝƔ≢№

╢⁹↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─

Ɨ≈╩▪►♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩

≤⇔√ ≤ᾋƛƕƕƝ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔

≡™╢⁹ 

ɯ(((ɪƜƝ│⁸ ה ה ה ─ ╩♃כ♦─ ⌐ ™√

≢№╢⁹ ⌐≈™≡⁸ȹƕȺ─ ♄Ⱶכ ─ │ ≢№╢⅜⁸

⌐ ≤│⌂╠⌂⅛∫√⁹ ⌐ȹƖȺ≢│ ↔≤⌐ ⅜ ⌂╢⅛ ⇔≡™╢⁹

∕─ ⁸ ≡─ ≢ ─ ╩ ╡⁸ ⌐ Ɨ ⁸Ƙ ⁸ƚ ┘ƛ ≢│

⌐ ≢№∫√⁹ ╩▪►♩◌ⱶ≤⇔√ ≢│⁸ ♄Ⱶכ │

─ ≢№∫√⅜⁸ ⌐│ ⌂╙─≢│⌂⅛∫√⁹ ≢│⁸ƕ ⅛╠ƙ

╕≢ ┘ ƛ ≢│ ⌐ ≢№∫√⅜⁸ƕƔ ≢│ ⌐ ⌂ ≤⌂∫≡™╢⁹

─ ≢│⁸ ♄Ⱶכ │ ≢№╢⅜ ≢│⌂ↄ⁸ ─♄Ⱶכ
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≢│™∏╣╙ ⌂ │ ╠╣⌂⅛∫√⁹ 

ɯ(((ɪƝƔ│⁸ ⌐ ∆╢ ╩ ≤⇔≡ ⇔√ ≢№╢⁹

⌐≈™≡⁸ ♄Ⱶכ │ ─ ╩ ╢⅜ ⌐│ ≢│⌂⅛∫√⁹

⌐≈™≡╙ƕƔ ╩ ⅝ ╩ ∫≡™╢⅜⁸ ⌂ │ ╠╣⌂⅛∫√⁹

⌐≈™≡│⁸ ♄Ⱶכ │ ≢№╢⅜⁸ ≢│⌂⅛∫√⁹ ≢

│ƕƔ ╩ ™≡ ≡ ≢№╡⁸ Ƙ ≢│ ⌂ ≤⌂∫≡™╢⁹

⌐≈™≡│⁸ ♄Ⱶכ │ ⌐ ≢│⌂ↄ⁸ ╩ ╢≤ ƕ ⅛╠

Ɨ ╕≢⁸╕√⁸ƛ ┘Ɲ ≢ ╩ ╢⅜⁸Ƙ ⁸ƙ ⁸ƚ ⁸Ɯ ┘

ƕƔ ≢│ ╙ ╠╣√⁹ 
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ɯ(((ɪƜƝ ה ה ה ╩♃כ♦─ ™√  

ƕƔ √╡  

ɯ  
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ɯ(((ɪƝƔ ה ╩♃כ♦ ™√  

ƕƔ √╡  

ɯ 
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ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƝƕ≤ ɯ(((ɪƝƖ≢№╢⁹↓

↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─Ɨ≈╩▪►♩◌ⱶ

⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩ ≤⇔√

≤ᾋƛƕƕƝ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔≡™╢⁹ 

ɯ(((ɪƝƕ│⁸ ה ה ה ─ ╩♃כ♦─ ⌐ ™√

≢№╢⁹ȹƕȺ│ ⌐ ⇔≡ ♄Ⱶכ ╩ ≤⇔√ ≢№╢⁹

─ ⁸ ─ ╩ ╢⅜ ⌐ ≤⌂∫√⁹ȹƖȺ≢│⁸ ╩ ≤⇔√

≢№╡⁸ ≡─ ≢ ─ ╩≤╡⁸ƕƔ ╩ ™≡ ⌐ ≤⌂∫≡™╢⁹

ȹƗȺהȹƘȺ≢│ ╩▪►♩◌ⱶ≤⇔√ ╩ ⇔≡™╢⁹ ♄Ⱶכ│ ⌐

≢№╡⁸ ≢╙ ≡─ ≢ ─ ≤⌂╡⁸ƕƔ ╩ ™≡ ≤⌂∫≡™

╢⁹ ⌐≈™≡╙ ♄Ⱶכ│ ⌐ ≢№∫√⁹ ╙ ≢ ─ ≢№

╡⁸ƕƔ ╩ ™≡ ⌐ ≤⌂∫√⁹ 

ɯ(((ɪƝƖ│⁸ ≤∆╢ ─ ╩⁸ ⌐ ⇔≡™╢╙─

┼ ∫√ ≢№╢⁹ ≢│⁸ȹƕȺ─ ♄Ⱶכ ─ │ ⌐

≢│⌂™⅜⁸ ─ ╩ ∫≡™╢⁹╕√⁸ȹƖȺ─ ─ ≢│⁸ ≡─ ≢ ─

≤⌂╡⁸ƕ ⁸Ɩ ┘ƛ ≢ ⌐ ≤⌂∫√⁹ ⌐ ∆╢ ≤⇔

≡│⁸ȹƗȺ─ ♄Ⱶכ │ ≢│⌂™⅜ ─ ≢№╡⁸ȹƘȺ─ ─

≢│ƚ ┘ƕƔ ╩ ™≡ ─ ≤⌂╡⁸ƕ ┘Ɩ ≢ ≤⌂∫√⁹

⌐≈™≡│⁸ ♄Ⱶכ │ ≢│⌂™⅜ ─ ╩ ∫≡™╢⁹╕√ ≤

⇔≡│ ≡─ ≢ ─ ≤⌂╡⁸Ɩ ┘ƛ ≢ ⌐ ≤⌂∫≡™╢⁹ 
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ɯ(((ɪƝƕ ה ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡  

ɯ  
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ɯ(((ɪƝƖ ה ╩♃כ♦ ™√  

ƕƔ √╡  

ɯ  
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b) 10ʠ˲► ʝ ω ל ל ˲ᴣ ᾍ Ι 

ɯ(((ɪƝƗ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ה ה ה

─ ╩♃כ♦─ ™√ ≢№╢⁹ ⁸ ⁸

─™∏╣╙ ♄Ⱶכ │ ⌐ ≢№∫√⁹ ⌐ ╢≤⁸ ≢│

Ɩ ⅛╠ƛ ╕≢ ┘Ɲ ≢ ⌐ ≢№╡⁸ ╡╙ ≢│⌂™⅜ ╩ ∫≡™

╢⁹ ≢│⁸ƕ ⅛╠ƛ ╕≢ ⌐ ⌂ ≤⌂∫≡™╢⁹Ɯ

╙ ≢│⌂™⅜ ╩ ∫≡™╢⁹ ≢│⁸Ɩ ⁸Ƙ ┘ƙ ╩ ™

≡ ⌐ ≤⌂∫≡⅔╡⁸ ≢⌂ↄ≤╙ ╩ ⇔≡™╢⁹ 

ɯ(((ɪƝƘ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⌐≈™≡ ♄Ⱶכ

│ ∞⅜ ≢│⌂™⁹ ≢│⁸™∏╣╙ ╩ ∫≡⅔╡⁸Ƙ ⁸ƚ

┘ƛ ≢ ≤⌂∫≡™╢⁹ ⌐≈™≡⁸ ♄Ⱶכ│ ⌐ ≢

│⌂™⅜ ─ ≤⌂∫√⁹╕√⁸ ≢│ ≢ ─ ≤⌂╡⁸ ⌐ƕ ┘

Ƙ ⅛╠ƛ ╕≢│ ⌐╙ ≤⌂∫√⁹ ⌐≈™≡⁸ ♄Ⱶכ

│ ⌐ ≢№╡⁸ ⌐ ╢≤™∏╣╙ ╩≤╡⁸ƕ ⁸ƛ ┘Ɲ

≢ ≤⌂∫≡™╢⁹ 
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ɯ(((ɪƝƗ ה ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  

ɯ  
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ɯ(((ɪƝƘ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƝƙ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ה ה ה ─

╩♃כ♦─ ™√ ≢№╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ╩

╡⁸ ⌐ ≢№∫√⁹ ≢│ ≡─ ≢ ⌐ ⌂ ≤⌂∫√⁹

≢│⁸ ♄Ⱶכ ⅜ ⌐ ≤⌂∫≡⅔╡⁸↓∟╠╙ ≡─ ≢ ⌐ ⌂ ≤

⌂∫≡™╢⁹ ⌐≈™≡╙⁸ ♄Ⱶכ │ ≢ ⁸ ≢╙ ≢

⌐ ⌂ ≢№∫√⁹ 

ɯ(((ɪƝƚ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │ ≢№╡⁸

⌐╙ ≤⌂∫√⁹╕√⁸ ≢│ ≡─ ≢ ⌐ ≤⌂∫√⁹

⌐≈™≡─ ≢│⁸ ♄Ⱶכ │ ≢ ≤⌂∫√⁹ ≢│⁸ ≡─

≢ ─ ≤⌂╡⁸ƚ ⁸Ɲ ┘ƕƔ ╩ ™≡ ⌐ ⌂ ≢№∫√⁹

⌐≈™≡─ ≢│⁸ ♄Ⱶכ │ ⌂ ─ ≤⌂∫√⁹

≢│⁸™∏╣╙ ─ ≤⌂╡⁸Ɩ ⅛╠Ɲ ╕≢⌐⅛↑≡ ⌐ ≤⌂∫√⁹ 

 



151 

 

ɯ(((ɪƝƙ ה ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƝƚ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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c) ẋ  

ɯ(((ɪƝƛ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה

ה ה ─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ─

≢│⁸ ♄Ⱶכ ה ≤╙⌐ ⌂ │ ╠╣≡™⌂™⁹

╙ ≢№╢⅜⁸Ɯ ⌐│ ⌐ ⌂ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƝƜ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹

⌐≈™≡│⁸ ♄Ⱶכ │ ╩ ╢⅜⁸ ⌐│ ≢│⌂™⁹

⌐ ╢≤ƕ ⅛╠ƛ ╕≢⌐⅛↑≡ ≢№╡⁸ƕ ┘ƛ ≢│ ⌂

≤⌂∫≡™╢⁹ ≢│⁸ ♄Ⱶכ │ ≢№╢⅜⁸ ⌐│

≢│⌂™⁹ ⌐ ╢≤⁸ ⌐⁸ƕ ⅛╠ƛ ╕≢⌐⅛↑

≡ ╩ ∫≡⅔╡⁸ƕ ┘ƛ ≢ ⌂ ≤⌂∫≡™╢⁹ 
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ɯ(((ɪƝƛ ה ה ה ─ ╩♃כ♦ ™√  
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ɯ(((ɪƝƜ ה ╩♃כ♦ ™√  
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ɯ(((ɪƝƝ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה ה

ה ─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ≢│ ♄Ⱶ⁸כ

─ ─™∏╣╙ ╩≤╢⅜ ≢│⌂⅛∫√⁹ ≢│⁸

♄Ⱶכ│ ╩ ╢⅜ ≢│⌂⅛∫√⁹ ≢│⁸ƕ ⁸Ɨ ┘Ɯ ╩

™≡ ─ ≤⌂╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ 

ɯ(((ɪƕƔƔ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤∕

─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹ ⌐

≈™≡⁸ ♄Ⱶכ │ ─ ≢№╢⅜⁸ ⌐│ ≢│⌂™⁹ ≢│⁸

≡─ ≢ ─ ≢№∫√⅜⁸ƕ ⁸Ɩ ┘ƙ ≢ ⌐ ≤⌂∫√⁹

⌐≈™≡│⁸ ♄Ⱶכ │ ⌐ ≢│⌂™⅜⁸ ─ ≢№∫√⁹

⌐ ╢≤⁸ ≡─ ≢ ─ ≤⌂╡⁸ ⌐Ɩ ≢│ ⌐ ≤⌂∫√⁹ 
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ɯ(((ɪƝƝ ה ה ה ─ ╩♃כ♦ ™√  

 

ɯ  
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ɯ(((ɪƕƔƔ ה ╩♃כ♦ ™√  
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ɯ(((ɪƕƔƕ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸ ה ה

ה ─ ╩♃כ♦─ ⌐ ™√ ≢№╢⁹ ⁸

≤╙⌐ ♄Ⱶכ │ ⌐ ≢№╢⁹ ╩ ╢≤⁸

≢│Ɲ ┘ƕƔ ≢ ⌐ ≤⌂∫≡™╢⁹ ≢│ƙ ┘ƛ ⅛

╠ƕƔ ╕≢⌐⅛↑≡ ⌐ ≢№╢⁹ 

ɯ(((ɪƕƔƖ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩♃כ♦─ ⌐ ™√ ╩ ⇔≡™╢⁹∕╣∙

╣ ♄Ⱶכ │ ≢№╢⅜⁸ ⌐│ ≢│⌂™⁹ ≢│⁸

≢│ƕ ┘Ɲ ≢ ⌐ ≢№∫√⅜⁸ ⌐≈™≡│ ⌂

│ ╠╣⌂⅛∫√⁹ 
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ɯ(((ɪƕƔƕ ה ה ה ─ ╩♃כ♦ ™√  

 

ɯ  
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ɯ(((ɪƕƔƖ ה ╩♃כ♦ ™√  
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(6) ẞ  

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

│ƖƔƔƝƕƔ╟╡ ⇔≡™╢⁹ │ ─ ≢№╢⁹ 

 

b) ѝ ὑ 

─ │⁸ ⁸ ⁸ ─

Ɨ ≢№╢⅜⁸ ╩♃כ♦─ ⌐ ™╢↓≤⅜ ⇔™√╘⁸ ≤⌂

╢ │Ɩ≈≤⌂╢⁹∕─√╘ ─ ≢ ™≡™╢#(# ╩ ∆╢↓≤│ ⇔

™√╘⁸2", ╩ ℮⁹ 

Ɽכ♩─ ≢│⁸ ≤ ─∕╣∙╣⌐ ⇔≡

2",╩ ∆╢↓≤⌐╟∫≡⁸ᾋƛƕƕƝ─ ╩ ∆╢⁹ ◖fi♩꜡כꜟ╩ ∆

╢⌐ √∫≡│⁸∕╣∙╣─ ─ ╩ ⇔≡⁸ ─ ♪

ꜟכⱪכ♫ ≤⇔≡│ ≢№╢ 7⁸ ≢№╢

≤ ╩ ↄ ╩ ™√⁹ ─ ≤⇔≡│⁸

≢№╢ ╩ ↄ ⁸ ─ ╩ ↄ

╩ ™√8⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ╩ ≤⇔√ 2", ─ ≤⌂╢ │ ɯ

(((ɪƕƔƗ⁸ ⌐≈™≡│ ɯ(((ɪƕƔƘ─≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƕƔƗɯ ─ ꜟכⱪכ♫♪  

  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

                                                        
7ɯ │ƖƔƖƔƕƔ⌐ᾋƛƕƕƝ╩ ⇔√⅜⁸ ─ ≢│ƖƔƕƝ╕≢─♦כ♃

╩ ™≡™╢√╘ ⌐ ↑╢⁹ 
8ɯ⌂⅔ │ ƖƔƔƚ⅜♃כ♦⌂ ─╖≢№╢√╘ ⅛╠ ⇔√⁹ 
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ה  

ה  

ה  

ה  

ה  

ה  

ɯƕƙ  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה │╡╕  

ה │╡╕  

ה   ɯƖƖ  

β ─ ≤ │ᾋƛƕƕƝ ─√╘⁸ ─ ⌐│ ╕⌂™⁹ 

 

ɯ(((ɪƕƔƘɯ ─ ꜟכⱪכ♫♪  

  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ɯƕƚ  

ה  

ה  

ה  

ה  

ה  

ה  

ɯƚ  

β │ᾋƛƕƕƝ ─√╘⁸ ─ ⌐│ ╕⌂™⁹ 
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d) ѝ ˔ ᶦἧ ὑ 

◖fi♩꜡כꜟ╩ ∆╢⌐ √∫≡│⁸ᾋƛƕƕƝ ≤─ ╩ ∆╢√

╘─ ×ÙÌËÐÊÛÖÙ╩ ∆╢ ⅜№╢⁹ ◖fi♩꜡כꜟ─ ⌐ √∫≡│⁸

ᾋƛƕƕƝ ─▪►♩◌ⱶ⁸ ⁸ ⁸ ╩ ™√⁹ ⁸ ⁸

⌐≈™≡│⁸ᾋƛƕƕƝ ─ ╩ ≤⇔≡ ™⁸ᾋƛƕƕƝ ─▪►♩◌ⱶ

⌐≈™≡│⁸ƕƔ √╡─ ⌐≈™≡│ Ɩ ↔≤─ ╩ ™⁸ ה

⌐≈™≡│ ─ ╩ ™√⁹ 

 

 ѝ ẞ ⁸  

≢│ ⌐ ∆╢ ─ ╩ ∆⁹⌂⅔ƕƔ √╡─

⌐≈™≡│⁸ ╩ ™√ ╙ ∫√⅜⁸ ⌐╒≤╪≥ ™│⌂⅛∫√√╘

│ ⇔≡™╢⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

◖fi♩꜡כꜟ ╩ ™≡⁸ƕƔ √╡ ⌐ ∆╢

╩ ⇔√╙─⅜ ɯ(((ɪƕƔƙ ɯ(((ɪƕƔƛ≢№╢⁹∕╣∙╣ ⁸ ⁸ ƖƔ Ɯ

╩ ⇔≡™╢⁹™∏╣⌐≈™≡╖≡╙⁸ ≢ ─ │⁸

◖fi♩꜡כꜟ╟╡╙ ⇔≡™╢ ⅜№╢⁹ 

ɯ(((ɪƕƔƜ ɯ(((ɪƕƕƔ│⁸ƕƔ √╡ ⌐ ∆╢ ╩

⇔√╙─≢№╢⁹ ⌐⁸∕╣∙╣ ⁸ ⁸ ƖƔ Ɯ ╩ ⇔≡™╢⁹™∏

╣⌐≈™≡╖≡╙⁸ᾋƛƕƕƝ ≢ ─ │⁸ ◖fi♩꜡

╙╡╟ꜟכ ⇔≡™╢ ⅜№╢⁹ ≢│ ╩ ∫≡™╢

☿fi♃כ⅜ ƗƔ ⌐ ⇔≡⅔╡⁸ ─ ↑ ╣ ─ ⌐ ⇔≡™╢⁹

↓℮™∫√ ⅜ ─ ⌐ ╩ ⅎ≡™╢ ⅜№╢⁹ 
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ɯ(((ɪƕƔƙ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  

 

 

ɯ(((ɪƕƔƚ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  
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ɯ(((ɪƕƔƛ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡ ƖƔ Ɯ  

 

 

ɯ(((ɪƕƔƜ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  
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ɯ(((ɪƕƔƝ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  

 

 

ɯ(((ɪƕƕƔ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡ ƖƔ Ɯ  
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b) ẋ  

ɯ(((ɪƕƕƕ│ ─ ⁸ ɯ(((ɪƕƕƖ│ ─ ⌐≈™≡⁸

◖fi♩꜡כꜟ ╩ ™√ ╩ ⇔√╙─≢№╢⁹ ɯ(((ɪƕƕƕ

⌐≈™≡│⁸ᾋƛƕƕƝ─ ⌐╛╛ ⌐№╡⁸ ◖fi♩꜡כꜟ≤⅔⅔╗⌡

⌐№╢⁹ ⁸ ɯ(((ɪƕƕƖ⌐≈™≡│⁸ƖƔƕƙ

⌐№╡⁸ ◖fi♩꜡כꜟ≤ ⇔≡╙ ™ ⌐№╢⁹ 

ɯ(((ɪƕƕƗ┘ ɯ(((ɪƕƕƘ│⁸ ─ ╩ ⌐≈™≡ ⇔√╙─≢№╢⁹

⌐≈™≡│⁸ ┘ ─ ⌐≈™≡ ◖fi♩꜡כꜟ╟╡╙ ⌐

⇔≡™╢ ⅜№╢⁹ 

ɯ(((ɪƕƕƙ│ ─ ƖƔ Ɯ ─ ╩ ⇔√╙─≢№╡⁸

ɯ(((ɪƕƕƚ│ ─ ╩ ⌐≈™≡ ⇔√╙─≢№╢⁹ ─ ⌐≈

™≡│ᾋƛƕƕƝ─ ─ │ ◖fi♩꜡כꜟ≤╒╓ ≢№╡⁸ ⌐

≈™≡│ ⌐ ⌐№╢⁹ 

 

ɯ(((ɪƕƕƕ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  
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ɯ(((ɪƕƕƖ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

 

 

 

ɯ(((ɪƕƕƗ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  
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ɯ(((ɪƕƕƘ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

 

 

 

ɯ(((ɪƕƕƙ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƖƔ Ɯ  
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ɯ(((ɪƕƕƚ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƖƔ Ɯ  
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 ѝ ẞ ⅎḢ ֻ  

≢│ ⌐ ∆╢ ─ ╩ ∆⁹⌂⅔ƕƔ √

╡─ ⌐≈™≡│⁸ ╩ ™√ ╙ ∫√⅜⁸ ⌐╒≤╪≥ ™│⌂⅛

∫√√╘ │ ⇔≡™╢⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

◖fi♩꜡כꜟ ╩ ™≡⁸ƕƔ √╡ ⌐ ∆╢

╩ ⇔√╙─⅜ ɯ(((ɪƕƕƛ ɯ(((ɪƕƕƝ≢№╢⁹∕╣∙╣ ⁸ ⁸ ƖƔ Ɯ

╩ ⇔≡™╢⁹™∏╣⌐≈™≡╖≡╙⁸ᾋƛƕƕƝ ≢ ─

│⁸ ◖fi♩꜡כꜟ╟╡╙ ⇔≡™╢ ⅜№╢⁹ ─ │⁸

Ɨ≈─ ╩⁸ƕ≈─ ≤Ɩ≈─ ☿fi♃כ ה

⌐ ⇔√ ⁸ ╩ ╛∆↓≤⌐ ⇔≡™╢9⁹↓℮⇔√ᾋƛƕƕƝ⌐│

╟╠⌂™ ⌐╟∫≡ ⅜ ⇔≡™╢ ⅜№╢⁹ 

ɯ(((ɪƕƖƔ ɯ(((ɪƕƖƖ│⁸ƕƔ √╡ ⌐ ∆╢ ╩

⇔√╙─≢№╢⁹ ⌐⁸∕╣∙╣ ⁸ ⁸ ƖƔ Ɯ ╩ ⇔≡™╢⁹™∏

╣⌐≈™≡╖≡╙⁸ᾋƛƕƕƝ ─ ─ │⁸ ◖fi♩꜡כ

ꜟ≤⅔⅔╗⌡ ⌐№╢⁹ 

 

                                                        
9ɯ Ɯ ⌐ ∆╢꞉כ◐fi◓◓ꜟכⱪ₈ ─ ⌐≈™≡₉ ƖƔƕƛƕƔ

Ɩƚ ╟╡⁹ 
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ɯ(((ɪƕƕƛ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƕƔ √╡  

 

 

ɯ(((ɪƕƕƜ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƕƔ √╡  
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ɯ(((ɪƕƕƝ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƕƔ √╡ ƖƔ Ɯ  

 

 

ɯ(((ɪƕƖƔ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƕƔ √╡  
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ɯ(((ɪƕƖƕ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƕƔ √╡  

 

 

ɯ(((ɪƕƖƖ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƕƔ √╡ ƖƔ Ɯ  
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b) ẋ  

ɯ(((ɪƕƖƗ│ ─ ⁸ ɯ(((ɪƕƖƘ│ ─ ⌐≈™≡⁸

◖fi♩꜡כꜟ ╩ ™√ ╩ ⇔√╙─≢№╢⁹ ⌐≈™≡│⁸ᾋ

ƛƕƕƝ─ ⌐╛╛ ⌐№∫√⅜⁸ ≢│ ⅜ ⅝ↄ ⇔≡™╢⁹

⌐≈™≡│⁸ƖƔƕƚ ⌐№╡⁸ ◖fi♩꜡כꜟ≤ ⇔≡

╙ ™ ⌐№╢⁹ 

ɯ(((ɪƕƖƙ┘ ɯ(((ɪƕƖƚ│⁸ ─ ╩ ⌐≈™≡ ⇔√╙─≢№╢⁹

⌐≈™≡╙⁸ᾋƛƕƕƝ─ ─ │ ◖fi♩꜡כꜟ╟╡╙ ↄ⌂∫≡™

╢ ⅜№╢⁹ 

ɯ(((ɪƕƖƛ│ ─ ƖƔ Ɯ ─ ╩ ⇔√╙─≢№╡⁸

ɯ(((ɪƕƖƜ│ ─ ╩ ⌐≈™≡ ⇔√╙─≢№╢⁹™∏╣⌐≈™≡╙ᾋƛƕƕƝ

─ ─ │ ◖fi♩꜡כꜟ≤╒╓ ╛╛╛ ™ ⌐№╢⁹ 

 

ɯ(((ɪƕƖƗ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 
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ɯ(((ɪƕƖƘ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

 

 

 

ɯ(((ɪƕƖƙ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 
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ɯ(((ɪƕƖƚ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

 

 

 

ɯ(((ɪƕƖƛ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƖƔ Ɯ  
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ɯ(((ɪƕƖƜ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√ 

ƖƔ Ɯ  

 

 

 ѝ Ι  

┘ ─∕╣∙╣─ ⅛╠⁸ ≤

◖fi♩꜡כꜟ─ ─ ╩ ╡⁸ ─ ≤⇔≡╕≤╘√╙─⅜ ɯ(((ɪƕƖƝ

≢№╢⁹ ─ ─₈ ₉│ᾋƛƕƕƝ⅜ ↕╣√ ƖƔƔƝ ─ ╩ ⇔≡™╢⁹ 
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ɯ(((ɪƕƖƝ ≤ ◖fi♩꜡כꜟ─  

 

 

 

2009 -0.6% 2.4% -5.1% -2.7% -2.5% -1.1% 0.6% 0.8% 0.3% 0.2% 0.0% 0.2%

2010 -0.6% 4.4% 6.4% -1.5% 0.0% 0.9% 2.8% 3.5% 3.1% -1.0% -0.7% -0.9%

2011 -5.3% -2.8% 1.2% -0.9% 0.3% 1.2% 1.3% 2.5% 0.9% -1.8% -1.1% 0.5%

2012 -2.2% -0.3% 1.5% -2.9% 0.1% -0.8% 1.2% 4.8% 4.2% -1.7% -1.1% 0.0%

2013 -2.0% -0.8% 10.0% 1.0% -0.7% 1.2% -1.4% 2.3% 3.8% -1.3% -0.3% -0.2%

2014 -2.9% -1.7% 1.8% 1.5% 0.4% 0.1% 3.5% 1.2% 4.4% -2.8% -2.3% 0.3%

2015 -1.3% 2.5% -0.1% -2.3% -3.1% 0.0% 1.2% 2.8% 5.6% -3.5% -3.6% 0.7%

2016 5.1% 7.3% 9.3% 1.6% 3.6% -0.2% 3.1% 0.7% 11.4% -1.0% 0.1% 1.7%

2017 5.2% 6.2% 15.0% 3.0% 3.9% 1.2% 7.1% 4.6% 6.2% -2.7% -2.2% 0.4%

2018 9.6% 8.0% 12.8% 1.9% 5.5% -0.5% 7.0% 3.9% 12.0% -3.4% -1.9% 1.0%

2019 11.2% 6.8% 13.7% 5.0% 5.3% 1.4% 11.2% 7.5% 17.9% -2.3% -1.5% 0.9%

1.5% 2.9% 6.1% 0.3% 1.2% 0.3% 3.4% 3.1% 6.3% -1.9% -1.3% 0.4%
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(7) ⁸ 

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

│ƖƔƕƗƘ ╟╡ ⇔≡™╢⁹ │ ≢№╢⁹ 

 

b) ѝ ὑ 

≤⌂╢ │ ─ ƕ≈∞↑≢№╢√╘⁸#(# ╩ ∆╢

↓≤│ ⇔™⁹∕─√╘2", ╩ ℮⁹ ◖fi♩꜡כꜟ╩ ∆╢⌐ √∫≡│⁸

─ ╩ ⇔≡⁸ ꜟכⱪכ♫♪ ≤⇔≡│ ≢№╢

ↄ ┘ ╩ ™√⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ╩ ≤⇔√ 2", ─ │ ɯ(((ɪƕƗƔ─

≤⅔╡≢№╢⁹ 

 

ɯ(((ɪƕƗƔɯ ─ ꜟכⱪכ♫♪  

  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ɯƕƚ  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ɯƛ  
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d) ѝ ˔ ᶦἧ ὑ 

◖fi♩꜡כꜟ╩ ∆╢⌐ √∫≡│⁸ᾋƛƕƕƝ ≤─ ╩ ∆╢√

╘─ ×ÙÌËÐÊÛÖÙ╩ ∆╢ ⅜№╢⁹ ◖fi♩꜡כꜟ─ ⌐ √∫≡│⁸

ᾋƛƕƕƝ ─▪►♩◌ⱶ⁸ ⁸ ⁸ ╩ ™√⁹ ⁸ ⁸

⌐≈™≡│⁸ᾋƛƕƕƝ ─ ╩ ≤⇔≡ ™⁸ᾋƛƕƕƝ ─▪►♩◌ⱶ

⌐≈™≡│⁸ƕƔ √╡─ ⌐≈™≡│ Ɩ ↔≤─ ╩ ™⁸ ה

⌐≈™≡│ ─ ╩ ™√⁹ 

 

 ѝ  

≢│ ─ ╩ ∆⁹⌂⅔ƕƔ √╡─ ⌐≈™≡│⁸

╩ ™√ ╙ ∫√⅜⁸ ⌐╒≤╪≥ ™│⌂⅛∫√√╘ │ ⇔≡™╢⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

◖fi♩꜡כꜟ ╩ ™≡⁸ƕƔ √╡ ⌐ ∆╢

╩ ⇔√╙─⅜ ɯ(((ɪƕƗƕ ɯ(((ɪƕƗƗ≢№╢⁹∕╣∙╣ ⁸ ⁸ ƖƔ Ɯ

╩ ⇔≡™╢⁹ ─ ≤ ≈™≡│⁸ᾋƛƕƕƝ │

◖fi♩꜡כꜟ≤╒╓ ∂ ≢ ⇔≡™╢⁹ ⌐≈™≡│⁸ᾋƛƕƕƝ

⌐ ◖fi♩꜡כꜟ≤ ⇔≡ ™ ≢ ⇔≡™╢⁹ 

ɯ(((ɪƕƗƘ ɯ(((ɪƕƗƚ│⁸ƕƔ √╡ ⌐ ∆╢ ╩

⇔√╙─≢№╢⁹ ⌐⁸∕╣∙╣ ⁸ ⁸ ƖƔ Ɯ ╩ ⇔≡™╢⁹™∏

╣⌐≈™≡╖≡╙⁸ᾋƛƕƕƝ ─ ─ │⁸ ◖fi♩꜡כ

ꜟ╟╡╙ ⌂ↄ⌂∫≡™╢ ⅜№╢⁹ 
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ɯ(((ɪƕƗƕ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  

 

 

ɯ(((ɪƕƗƖ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  
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ɯ(((ɪƕƗƗ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡ ƖƔ Ɯ  

 

 

ɯ(((ɪƕƗƘ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  
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ɯ(((ɪƕƗƙ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡  

 

 

ɯ(((ɪƕƗƚ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƕƔ √╡ ƖƔ Ɯ  
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b) ẋ  

ɯ(((ɪƕƗƛ│ ─ ⁸ ɯ(((ɪƕƗƜ│ ─ ⌐≈™≡⁸

◖fi♩꜡כꜟ ╩ ™√ ╩ ⇔√╙─≢№╢⁹ ⌐≈™≡│⁸ᾋ

ƛƕƕƝ─ │╒╓ ┌™≢№╡⁸ ◖fi♩꜡כꜟ≤⅔⅔╗⌡ ⌐№╢⁹

⌐≈™≡│⁸ƖƔƕƗ ╛╛ ⌐№╢⅜⁸ ◖fi♩꜡כꜟ≤⅔⅔

╗⌡ ⌐№╢⁹ 

ɯ(((ɪƕƗƝ┘ ɯ(((ɪƕƘƔ│⁸ ─ ╩ ⌐≈™≡ ⇔√╙─≢№╢⁹

─ ⌐≈™≡│⁸ᾋƛƕƕƝ ⌐╛╛ ⌐№╡⁸ ≢╙ ◖fi♩

╛╛╙╡╟ꜟכ꜡ ™ ⌐№╢⁹ ─ ⌐≈™≡│ ◖fi♩꜡כꜟ≤╒

╓ ⌐№╢10⁹ 

ɯ(((ɪƕƘƕ┘ ɯ(((ɪƕƘƖ│ ┘ ─ ƖƔ Ɯ ─

╩ ⇔√╙─≢№╢⁹™∏╣⌐≈™≡╙ᾋƛƕƕƝ─ ─ │ ⇔≡™╢⅜⁸

│ ◖fi♩꜡כꜟ≤╒╓ ≢№╢⁹ 

 

ɯ(((ɪƕƗƛ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

 

 

 

                                                        
10ɯ ɯ(((ɪƕƗƝ≢│ ◖fi♩꜡כꜟ─ ⅜ƖƔƕƘ⌐ ⇔≡™╢⅜⁸↓╣│

◖fi♩꜡כꜟ╩ ⌐ ⇔≡™╢ ⁸ ⁸ ⁸ ⌐⅔™

≡⁸↓─ ⌐ ⌐ ⅜ ⇔≡™╢√╘≢№╢⁹ 
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ɯ(((ɪƕƗƜ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

 

 

 

ɯ(((ɪƕƗƝ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  
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ɯ(((ɪƕƘƔ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

 

 

 

ɯ(((ɪƕƘƕ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƖƔ Ɯ  
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ɯ(((ɪƕƘƖ ⌐≈™≡ ◖fi♩꜡כꜟ ╩ ™√  

ƖƔ Ɯ  

 

 

 ѝ Ι  

≤ ◖fi♩꜡כꜟ─ ⌐≈™≡⁸ ─ ╩╕≤╘√╙─⅜ ɯ(((ɪƕƘƗ

≢№╢⁹ ─ ─₈ ₉│⁸ᾋƛƕƕƝ⅜ ↕╣√ƖƔƕƗ ─ ╩ ⇔≡™╢⁹ 
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ɯ(((ɪƕƘƗ ≤ ◖fi♩꜡כꜟ─  

 
 

 

2013 3.7% 3.0% -15.5% -1.4% -1.2% -1.9% -13.8% -6.6% -11.3% 0.7% 0.1% 1.0%

2014 -7.3% -10.3% -21.8% -3.5% -0.8% -3.5% 0.3% -10.8% -4.1% 3.0% -0.5% -1.7%

2015 -8.2% -5.3% -10.6% -3.3% -3.0% 0.7% -9.8% -14.6% -12.4% 2.0% -1.4% -2.2%

2016 -9.7% -7.6% -19.0% 3.7% 2.4% -1.5% -12.5% -6.5% -12.6% 3.2% 1.1% 0.7%

2017 -5.4% -2.0% -9.2% -0.9% -0.2% -1.8% -5.0% -12.8% -14.3% 3.3% 2.5% -0.6%

2018 2.9% 6.7% -6.9% 2.4% 4.4% -0.3% -6.1% -4.7% -6.6% 0.9% -0.1% 1.3%

2019 0.5% 4.6% -5.8% -2.4% -1.8% 0.1% -14.4% -15.2% -11.9% 1.1% 0.7% -2.4%

-3.4% -1.6% -12.7% -0.8% 0.0% -1.2% -8.8% -10.2% -10.5% 2.0% 0.3% -0.5%
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(8) ῎  

 ѝ  

a) ᾚЊ ᾚЊ ᶪ ᾚЊ  

≢│⁸ƖƔƕƚƚ ╟╡ƖƘ ⌂ᾋƛƕƕƝ╩ ≢ ⇔≡™╢⁹ 

 

b) ѝ ὑ 

⅜ƖƘ ≤ №╢√╘⁸#(# ╩ ℮⁹ ─⸗♦ꜟ≤⇔≡⁸

≤ ♄Ⱶכ ╩ ╗⁸ⱤⱠꜟ♦כ♃ ⸗♦ꜟ╩ ⇔≡

™╢⁹ 

Ɽכ♩─ ≢│⁸ ≤⇔≡ ⌐ ⇔≡™╢ ⁸ ⁸ ╩

╪≢™╢⁹╕√⁸ ⌐ ⇔≡™╢ ─ ╙ ℮⁹⌂⅔ │

╩ ╪≢ ⇔≡™╢⅜⁸ ╙╕√ᾋƛƕƕƝ─ ≢№╢√╘⁸ ─ ≤│⇔≡

™⌂™⁹ 

 

c) ѝ ᾍ  

╩ ╕ⅎ⁸ ─ ≤⌂╢ │ ɯ(((ɪƕƘƘ≢№╢⁹ 

 

ɯ(((ɪƕƘƘɯ ה ה ה ─  

│ ─  

   

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

ה  

 

ה  

╕╛╖ה  

ה  

ה ה  

 

ה  

ה ה  

 

ה  

 

ɯƙ  

ה  

ה  

ה  

ה  

 

ה  

ה  

ה  

 

ה  

 

ה  

 

ה  

 

ה  

 

ה  

ה  

ה  

ה  

 

ה  
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ה ה ה  

 

ה  

 

ה  

ה ה  

 

ה ה  

ה  

 

ה  

ה  

ה  

ɯƖƘ  

ה  

ה  

ה  

ה  

ה  

 

ה  

ה  

ה  

ה  

ɯƕƘ  

ה  

ɯƕƖ  

 

 

  

≢│⁸ ≤ ⌐≈™≡⁸ ─ ≤ ─ ─

╩ ∆╢⁹⌂⅔⁸ ⌐≈™≡ƕƔ √╡⌐ ⇔√ ─ ╩

⇔≡⅔╡⁸ ⌐ ƕ│כⱣכꜝ◄╢┘ ╩ ⇔≡™╢⁹ 

 

a) ʝ ωֻ  

ɯ(((ɪƕƘƙ│ ─ ⌐≈™≡⁸ ה ה ה ─ ╩

⇔√╙─≢№╢⁹ ─ ≤⇔≡⁸ ƕƔ √╡─ ─ │

⅜╖╠╣╢⁹ 
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ɯ(((ɪƕƘƙ ה ה ה ─ ─  

ƕƔ √╡─  

 

b) ל ֻ  

ɯ(((ɪƕƘƚ│ ה ה ה ─ ─ ⌐≈™≡⁸ ─

─ ╩ ⇔√╙─≢№╢⁹ƖƔƔƜ⌐ ⅜╖╠╣╢⅜⁸ │ ⅜

™≡™╢⁹ ≢│ ƖƔƕƜ⌐╛╛ ⌐ ⇔√╙── ƖƔƕƝ⌐│ ╩ ∑≡™

╢⁹ 
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ɯ(((ɪƕƘƚ ה ה ה ─ ─  

ƕƔ √╡─  

 

 ѝ  

≢│ ─ ╩ ∆⁹ 

 

a) 10ʠ˲► ʝ ω ל ל ˲ᴣ  

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƕƘƛ┘ ɯ(((ɪƕƘƜ≢

№╢⁹↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸

─ Ɨ≈╩▪►♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩

≤⇔√ ≤ᾋƛƕƕƝ ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩

⇔≡™╢⁹ 

ɯ(((ɪƕƘƛ│⁸ ה ה ה ─ ╩♃כ♦─ ⌐ ™√

≢№╢⁹ ⌐≈™≡⁸ȹƕȺ─ ♄Ⱶכ ─ │ ≢№╢⅜⁸

⌐ ≤│⌂╠⌂⅛∫√⁹ ⌐ȹƖȺ≢│ ↔≤⌐ ⅜ ⌂╢⅛ ⇔≡™╢⁹

∕─ ⁸ ≡─ ≢ ─ ╩ ╡⁸ ⌐ ƕ ┘ Ɩ ≢│ ⌐ ≢№

∫√⁹ ╩▪►♩◌ⱶ≤⇔√ ≢│⁸ ♄Ⱶכ │ ⌐ ≢│

⌂⅛∫√⅜ ─ ≢№∫√⁹╕√ ⌐╟╢♄Ⱶכ │ ≢ ─ ≤⌂╡⁸

┘ ≢│ ⌐│ ≤⌂∫√⁹ ─ ≢│⁸ ♄Ⱶכ

│ ≢№╢⅜ ⌐│ ≢│⌂™⁹ ─♄Ⱶכ ≢╙ ∞⅜ ≢│⌂⅛

∫√⁹ 
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ɯ(((ɪƕƘƜ│⁸ ⌐ ∆╢ ─ ╩ ≤⇔≡ ⇔√ ≢№

╢⁹ ⌐≈™≡⁸ ♄Ⱶכ │ ≢ ⌂ ≤⌂∫√⁹ ⌐≈™

≡╙ ─ ≢№╡⁸ƕ ⁸Ɨ ┘Ƙ │ ≢№∫√⁹ ⌐≈™≡│⁸

─ ≢№╡ Ƙ ≢ ≤⌂∫≡™╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ

│ ─ ╩≤╡⁸ ⌐ ≢№∫√⁹ ╩ ╢≤ Ɨ ┘ Ƙ ≢

⌐ ⌂╙─≤⌂∫√⁹ 

 

ɯ(((ɪƕƘƛ ה ה ה ╩♃כ♦─ ™√  

ƕƔ √╡  
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ɯ(((ɪƕƘƜ ה ╩♃כ♦ ™√  

ƕƔ √╡  

 

 

ƕƔ √╡─ ╩▪►♩◌ⱶ≤⇔√ ⅜ ɯ(((ɪƕƘƝ┘ ɯ(((ɪƕƙƔ≢№

╢⁹↓↓≢│⁸ ─♃כ♦ ≤ ⁸ ⁸ ⁸ ─Ɨ≈╩▪►

♩◌ⱶ⌐ ™≡™╢⁹ ▪►♩◌ⱶ⌐≈™≡⁸ᾋƛƕƕƝ ♄Ⱶכ─╖╩ ≤⇔√

≤ᾋƛƕƕƝ⅛╠─ ↔≤⌐Ⱪ꜠▬◒♄►fi⇔√ ╩ ⇔≡™╢⁹ 

ɯ(((ɪƕƘƝ│⁸ ה ה ה ─ ╩ ≤⇔√ ─

≢№╢⁹ȹƕȺ│ ⌐ ⇔≡ ♄Ⱶכ ╩ ≤⇔√ ≢№╡⁸ ─

╩ ╢⅜ ≢│⌂⅛∫√⁹ȹƖȺ ≢│⁸ ╩ ≤⇔√ ≢№╡⁸ƕ ⁸

Ɩ ┘Ƙ ⅜ ─ ╩ ╢⅜ ≢│⌂⅛∫√⁹ɯȹƗȺהȹƘȺ≢│ ╩▪►♩

◌ⱶ≤⇔√ ╩ ⇔≡™╢⁹ ♄Ⱶכ│ ∞⅜ ≢│⌂ↄ⁸ ≢│™∏

╣╙ ─ ≤⌂╢⅜ƕ ─╖ ≢№∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │

⌐ ≢│⌂⅛∫√⅜ ─ ╩ ∟⁸ ≢╙ ≢│⌂™⅜ ≡─ ≢

─ ≤⌂∫≡™╢⁹ 

ɯ(((ɪƕƙƔ│⁸ ≤∆╢ ─ ╩⁸ ⌐ ⇔≡™╢╙─

┼ ∫√ ≢№╢⁹ ≢│⁸ȹƕȺ─ ♄Ⱶכ ─ │ ⌐
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≢│⌂™⅜⁸ ─ ╩ ∫≡™╢⁹╕√⁸ȹƖȺ─ ─ ≢│⁸™∏╣╙ ─ ≢

⌂╙─│⌂⅛∫√⁹ ⌐ ∆╢ ≢╙ ⌐ ⇔√ ≢№∫√⅜⁸

Ƙ ≢│ ⅛⌐ ─ ≤⌂∫√⁹ ≢╙ ⌂ │⌂ↄ⁸™∏╣─ ╙ ≤

⌂∫√⁹ 

 

ɯ(((ɪƕƘƝ ה ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡  
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ɯ(((ɪƕƙƔ ה ╩♃כ♦ ™√  

ƕƔ √╡  

 

 

b) 10ʠ˲► ʝ ω ל ל ˲ᴣ ᾍ Ι 

ɯ(((ɪƕƙƕ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ה ה ה

─ ╩ ™√ ≢№╢⁹ȹƕȺ│⁸ ⌐ ⇔≡ ♄Ⱶכ ╩

≤⇔√ ≢№╢⁹ ─ ⁸ ─ ╩ ╢⅜ ≢│⌂⅛∫√⁹ȹƖȺ │⁸

╩ ≤⇔√ ≢№╡⁸™∏╣─ ≢╙ ─ ╩ ∟⁸ƕ ≢│

⌐ ≤⌂∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ─ ╩≤╡⁸

⌐ ≢№∫√⁹ ─ ≢│⁸ ≢ ⌐ ⌂ ≤⌂∫≡™╢⁹

≢│⁸ ♄Ⱶכ ⅜ ⌐ ⌂ ≤⌂╡⁸ ≢╙ ≢ ─ ≤⌂

╡⁸ƕ ┘Ɩ ≢│ ⌂ ≤⌂∫√⁹ 

ɯ(((ɪƕƙƖ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │ ⌐

≢│⌂ↄ⁸ ─ ≢№∫√⁹ ─ ╩ ╢≤⁸™∏╣╙ ⌐ ╩ ∟⁸

Ƙ │ ⌐ ⌂ ≤⌂∫≡™╢⁹ ≢│ ♄Ⱶכ │ ≢

│⌂™⅜⁸ ─ ╩ ≈⁹ ─ ╩ ╢≤⁸™∏╣╙ ⌐ ≢│⌂ↄ⁸
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Ɩ ─╖ ─ ≤⌂∫√⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ⌐ ⌂

≤⌂∫√⁹ ≢│⁸ ≢ ─ ≤⌂╡⁸Ƙ ≢ ⌐ ≤⌂∫√⁹ 

 

ɯ(((ɪƕƙƕ ה ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƕƙƖ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  

 

 

ɯ(((ɪƕƙƗ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ה ה ה ─

╩ ™√ ≢№╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ─ ╩ ╢⅜⁸

⌐ ≢│⌂⅛∫√⁹ ≢│ ≢ ─ ≤⌂╡⁸ ─╖ ⌐

⌂ ≤⌂∫√⁹ ≢│⁸ ♄Ⱶכ ⅜ ⌐ ≤⌂∫≡⅔╡⁸

≢ ⌐ ⌂ ≤⌂∫≡™╢⁹ ⌐≈™≡│⁸ ♄Ⱶכ │ ─ ≢⁸

⌐ ≢№∫√⁹ ≢╙™∏╣╙ ─ ╩ ╡⁸ Ɨ ╩ ⅝

⌐ ⌂ ≢№∫√⁹ 

ɯ(((ɪƕƙƘ│⁸ ─▪►♩◌ⱶ─ ╩ ╡⁸ ≤∕─ ∆╢

╩ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ │ ≢№╢⅜⁸

⌐ ≢│⌂⅛∫√⁹╕√⁸ ≢│⁸ ≢ ─ ≢№∫√⅜⁸ ⌐│

≢│⌂⅛∫√⁹ ⌐≈™≡─ ≢│⁸ ♄Ⱶכ │ ─ ≢№╢⅜⁸

⌐ ≢│⌂⅛∫√⁹ ≢│⁸ ≢ ─ ≢№╡⁸ ⌐ ≢│⌂

⅛∫√⁹ ⌐≈™≡─ ≢│⁸ ♄Ⱶכ │ ≢│⌂™╙── ─

≤⌂∫√⁹ ≢│⁸™∏╣╙ ⌐ ≢│⌂ↄ⁸ƕ ╩ ⅝ ─ ≢№
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∫√⁹ 

 

ɯ(((ɪƕƙƗ ה ה ה ─ ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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ɯ(((ɪƕƙƘ ה ╩♃כ♦ ™√  

ƕƔ √╡ ─  
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c) ẋ  

ɯ(((ɪƕƙƙ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה

ה ה ─ ╩ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸

♄Ⱶכ │ ⌐ ≢│⌂™⅜ ─ ≢№∫√⁹ ≢│™∏╣─

≢╙ ─ ╩ ╢⅜ ⌐ ≢│⌂⅛∫√⁹ ╙ ─

⅜╖╠╣╢⁹ 

ɯ(((ɪƕƙƚ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩ ⌐ ™√ ╩ ⇔≡™╢⁹ ♄Ⱶכ

│ ─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│™∏╣╙ ⌐

≢│⌂⅛∫√⅜⁸ ─ ≤⌂∫√⁹ ≢╙ ─ ⅜╖╠╣√⁹ 

 

 

ɯ(((ɪƕƙƙ ה ה ה ─ ╩♃כ♦ ™√  
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ɯ(((ɪƕƙƚ ה ╩♃כ♦ ™√  

 

 

ɯ(((ɪƕƙƛ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ה ה

ה ─ ╩ ⌐ ™√ ≢№╢⁹ ⌐ ⇔≡⁸ ♄Ⱶכ

│ ⌐ ≢│⌂™⅜ ─ ≢№∫√⁹ ≢│™∏╣─ ≢╙ ─

╩ ╡⁸ ⌐ ƕ ┘ Ɩ ≢│ ⌂ ≤⌂∫≡™╢⁹ ╙

─ ⅜╖╠╣╢⅜⁸ ⌐≈™≡⁸Ɩ │ ─ ≢№╢⅜ ⌐ ≢│

⌂⅛∫√⁹ 

ɯ(((ɪƕƙƜ│ ⁸ ╩▪►♩◌ⱶ≤⇔≡⁸ ≤∕

─ ∆╢ ╩ ⌐ ™√ ╩ ⇔≡™╢⁹ ♄Ⱶכ │

─ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│™∏╣╙ ⌐ ≢│⌂

ↄ⁸ƕ ┘Ɩ ⅜ ─ ╩ ╡⁸Ɨ ┘Ƙ ≢│ ─ ≤⌂∫√⁹

≢╙ ─ ⅜ ╠╣√⁹ 
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ɯ(((ɪƕƙƛ ה ה ה ─ ╩♃כ♦ ™√  
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ɯ(((ɪƕƙƜ ה ╩♃כ♦ ™√  

 

 

ɯ(((ɪƕƙƝ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸ ה ה

ה ─ ╩ ⌐ ™√ ≢№╢⁹ ─ ♄Ⱶכ

│ ⌐ ≢│⌂™⅜ ≢№∫√⁹ ≢│ƕ ⁸Ɩ ┘Ƙ ⅜

⌐ ≢│⌂™⅜ ─ ≤⌂∫√⁹ ≢│⁸ ♄Ⱶכ │ ⌐

⌂ ≤⌂∫√⁹ ≢│⁸ ≢ ─ ╩ ╡⁸ƕ ⅛╠Ɨ ╕≢⌐⅛↑≡

⌐ ≤⌂∫√⁹ 

ɯ(((ɪƕƚƔ│ ≤ ∕╣∙╣─ ╩▪►♩◌ⱶ≤⇔≡⁸

≤∕─ ∆╢ ╩ ⌐ ™√ ╩ ⇔≡™╢⁹

≢│⁸ ♄Ⱶכ │ ─ ≢№╢⅜ ⌐ ≢│⌂⅛∫√⁹ ≢│Ɩ

┘Ɨ ≢ ─ ╩ ╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹ ≢│⁸

♄Ⱶכ │ ≢№╢⅜⁸ ⌐ ≢│⌂⅛∫√⁹╕√⁸ ≢│ ≢ ─

≤⌂╡⁸Ƙ ≢│ ⌐ ⌂ ≤⌂∫√⁹ 
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ɯ(((ɪƕƙƝ ה ה ה ─ ╩♃כ♦ ™√  
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ɯ(((ɪƕƚƔ ה ╩♃כ♦ ™√  
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4. ѝ  

(1) Ћᶮ ѝ  

ƕƔ √╡ ─ ┘ ה ╩▪►♩◌ⱶ≤⇔√

╩◓ꜝⱨ≤⇔≡ ⇔√╙─⅜ ɯ(((ɪƕƚƕ ɯ(((ɪƕƚƜ≢№╢⁹ ≤⇔≡│ ─╟

℮⌂ ⅜ ≢⅝╢⁹ 

⌐⁸ᾋƛƕƕƝ─ ≢│ ╛ ⁸ ─ ⅜╖╠╣╢⁹

⌐⁸∕─ │⁸ Ɨ ⅛╠ ╣≡ↄ╢ ⅜№╢⁹ ⌐⁸ ≤ ╩

∆╢≤⁸ ≤⇔≡ ⌐ ∆╢ ⅜ ⅝™⁹ ⌐⁸ ─ ≤

∆╢≤⁸ ⌐ ∆╢ ⅜ ⅝™⁹ ⌐⁸ƖƘ ≤

╩ ∆╢≤⁸ƖƘ ─ ⅜ ⅝⌂ ╩ ≈ ⅜№╢⁹√∞⇔ │

⅛╠╕∞ ─ ™ ⇔⅛⌂™√╘⁸ ⌂ ⌐≈™≡│╕∞ ⅜≢⅝⌂™

⌐ ⅜ ≢№╢⁹ 

 

ɯ(((ɪƕƚƕ ᾋƛƕƕƝ ƕƔ √╡ ─  
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ɯ(((ɪƕƚƖ ᾋƛƕƕƝ ƕƔ √╡ ─  

 
 

 

ɯ(((ɪƕƚƗ ᾋƛƕƕƝ ƕƔ √╡ ─  
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ɯ(((ɪƕƚƘ ᾋƛƕƕƝ ƕƔ √╡ ─  

 
 

ɯ(((ɪƕƚƙ ᾋƛƕƕƝ  
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ɯ(((ɪƕƚƚ ᾋƛƕƕƝ  

 
 

ɯ(((ɪƕƚƛ ᾋƛƕƕƝ  
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ɯ(((ɪƕƚƜ ᾋƛƕƕƝ  

 
  

-2.5%

-2.0%

-1.5%

-1.0%

-0.5%

0.0%

0.5%

1.0%

1.5%

1 2 3 4 р 6 ӟ‭

24

ˢ ᴟptˣ

ˢͅ7119 ΤϣχὊᵃ ˣ
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(2) ᷂Ḣѩ ѝ  

┘ ⌐ ∆╢ ╩♃כ♦ ™√

╩╕≤╘√╙─⅜ ɯ(((ɪƕƚƝ┘ ɯ(((ɪƕƛƔ≢№╢⁹#(# ≢│⁸ ╩

≤⇔√ ≤ ╩ ≤⇔√ ─ Ɩ ╩ ∫≡™╢⅜⁸ ≢

│ ╩ ≤⇔√ ╩╙≤⌐ ⇔≡™╢⁹ 

⌐≈™≡│⁸ ─≤⅔╡≢№╢⁹ ⌐⁸ ↄ─ᾋƛƕƕƝ ⅔™≡ ה

ה ─ ─ ⅜ ↕╣√⁹ ─♃כ♦ ≤ ⁸

╛ ≢ ⅜ ⅝™⁹ ⌐⁸ ⌐ ─ ⅝⌂ │⁸ƖƘ ╩ ⇔≡

⅛╠ ─ ⇔≡™╢ ⁸ ⁸ ≢№╢⁹ ≢⁸ ╩

⇔√ ╛ ≢╙ │ ↕╣╢╙──⁸ ─ │ ⅝ↄ⌂™⁹

⌐⁸ ─ │ƖƘ ─ ⅜ ⅝™⁹ 

⌐≈™≡│⁸ ─≤⅔╡≢№╢⁹ ⌐⁸ ↄ─ᾋƛƕƕƝ ⌐⅔™≡ ה

ה │ ─ ⅜ ↕╣√⁹ ╛♃כ♦ ─ ≤

⁸ ╛ ≢ ⅜ ⅝™⁹ ⌐⁸ ╩ ⇔≡™╢ ╛

≢│ ⅜ ⇔≡⅔╡⁸↓╣╕≢ ─ ╩ ⅎ≡™√ √∟─ ╡ ↓⇔⌐

≈⌂⅜∫√ ⅜№╢⁹ 

⌂⅔⁸ ┘ ─∕╣∙╣⌐≈™≡ ⌐ ∆╢ᾋƛƕƕƝ─ ⅜ ⅝™≤™

℮ ⅜ ╠╣√⅜⁸ ⌐ ∆╢ⱥ▪ꜞfi◓ ≢│⁸ ≤⇔≡│

⅜ ™√╘⁸ ⌐╟╡ ⇔√ ≢ ╩ ℮↓≤⌐╟∫≡ ⅜ ↄ⌂╢

⅛╙⇔╣⌂™≤™℮ ⅜№∫√⁹ 
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ɯ(((ɪƕƚƝ ⌐ ∆╢ ╕≤╘ 

  
 

 
 

10   
 

     

 201310  24  DID ƛǔ  Ɯǔ  Ɲǔ ɖɖɖ Ɩǔ×Û Ɨǔ×Û ƕǔ×Û  

 201710   DID Ɨǔ  Ɨǔ  ƙǔ  ƕǔ×Û ƕǔ×Û Ɣǔ×Û 

 201710  24  DID Ɩǔ  ƕǔ  Ɨǔ  Ƙǔ×Û ɖɖɖ ƚǔ×Ûɖɖɖ ƕǔ×Ûɖɖɖ 

 201712   DID Ɩǔ  Ɨǔ  Ɨǔ  Ɣǔ×Û Ɣǔ×Û Ɣǔ×Û 

 200910  24  DID Ƙǔ ɖɖ ƚǔ ɖɖɖ ƚǔ ɖɖɖ Ɣǔ×Û ƕǔ×Û ƕǔ×Ûɖ 

 200910  24  SCM Ɩǔ  Ɨ  ƚ  Ɣǔ×Û  ƕǔ×Û Ɣǔ×Û 

 20134  24  SCM Ɨ  Ɩ  ƕƗ  ƕǔ×Û Ɣǔ×Û  ƕǔ×Û  

 20166  24  DID Ƙǔ  Ɲǔ ɖɖɖ ƚǔ ɖ ƕǔ×Û ƕǔ×Û Ɣǔ×Û 

₈ɖ₉│ ╩ ∆⁹ │⁸ ≤ ─ ⁹₈Ɣǔ×Û₉╛₈Ɣǔ×Û₉│ ⅜ ⇔ↄ│ ─ │╖╠╣╢╙── ≢
Ɣȭƙǔ×Û ≢№╢√╘ ⇔≡Ɣǔ×Û⌐⌂∫≡™╢╙─⁹ ─╖ ⌐№╢↓≤⌐≈™≡─ │ƕƚƘⱭכ☺ ⁹ 

 

ɯ(((ɪƕƛƔ ⌐ ∆╢ ╕≤╘ 

  
 

 
 

10   
 

     

 201310  24  DID ƙǔ  ƚǔ ɖɖ Ƙǔ  Ƙǔ×Û Ɨǔ×Û  Ɣǔ×Û 

 201710   DID Ɩǔ  Ƙǔ  Ɩǔ  ƕǔ×Û ƕǔ×Û Ɣǔ×Û 

 201710  24  DID Ɣǔ  Ɩǔ  Ɨǔ ɖ Ƙǔ×Ûɖɖɖ Ƙǔ×Ûɖɖɖ ƕǔ×Ûɖɖɖ 

 201712   DID Ɨǔ ɖ ƙǔ ɖ Ɩǔ  Ɩǔ×Û ƕǔ×Û ƕǔ×Ûɖɖ 

 200910  24  DID Ɲǔ ɖɖɖ ƕƔǔ ɖɖɖ ƕƔǔ ɖɖɖ Ɩǔ×Û  Ɣǔ×Û  ƕǔ×Ûɖɖɖ 

 200910  24  SCM Ɨǔ  Ɨǔ  ƚǔ  Ɩǔ×Û  ƕǔ×Û Ɣǔ×Û  

 20134  24  SCM Ɲǔ  ƕƔǔ ƕƕǔ Ɩǔ×Û  Ɣǔ×Û ƕǔ×Û 

 20166  24  DID Ɨǔ  ƛǔ ɖɖɖ ƙǔ ɖɖ Ɩǔ×Û  Ɩǔ×Û  ƕǔ×Ûɖɖ 

₈ɖ₉│ ╩ ∆⁹ │⁸ ≤ ─ ⁹₈Ɣǔ×Û₉╛₈Ɣǔ×Û₉│ ⅜ ⇔ↄ│ ─ │╖╠╣╢╙──
Ɣȭƙǔ×Û ≢№╢√╘ ⇔≡Ɣǔ×Û⌐⌂∫≡™╢╙─⁹ ─╖ ⌐№╢↓≤⌐≈™≡─ │ƕƚƘⱭכ☺ ⁹ 
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(3) ӣ ҧ  

  

─♃כ♦ ╛ ─ ─ ↄ─ ⅛╠⁸ᾋƛƕƕƝ─ ⌐╟╢⁸

─ ⅜ ↕╣√√╘⁸ ─ ⅜ ↕╣√⁹ ≢│ᾋƛƕƕƝ─

≤⇔≡⁸ ─ ◦ⱨ♩ ─ ╩ ℮⁹ᾋƛƕƕƝ╩ ∆╢ │⁸ ⌐∕─

≢│ ╩ ┌⌂⅛∫√≤⇔≡╙⁸ ─ ⌐ ⌐ ∫≡ ╩ ↑╢

⅜ ™≤ ⅎ╠╣╢⁹∕─√╘ᾋƛƕƕƝ⅜ ⌐╙√╠∆ ⌂ ≤⇔≡│⁸

⅜ ─ ─ ┼≤◦ⱨ♩∆╢↓≤∞≤ ⅎ╢⁹ ⅜ ╩ ƕ

↑ ╣╢◖☻♩│ ─ ⌐ ╕╣≡™╢≤ ⅎ╠╣╢√╘⁸∕╣╩ ™

≡ ─ ◦ⱨ♩ ─ ╩ ∫√⁹ 

 

 ὑ  

≢ ↕╣√ ─ ⌐⁸ ≤ ─ √╡

─ ╩ ∂╢↓≤≢⁸ ─ ⅛╠≥─ ─ ⅜№╢⅛─

╩ ℮⁹ 

ᾋƛƕƕƝ─ ≢│⁸₈ ⱪ꜡♩◖ꜟ₉⌐ ≠⅝ƙ ─ ╩ ∆╢

ɯ(((ɪƕƛƕ⁹ ─ ⁸ ≢─ ⅜ ≤ ↕╣╢ ⁸ ─ ⅜↕╣

╢⁹╕√⁸ │⌂™⅜ ⅜ ≤ ↕╣╢ │ ⁸ ≢ ⌐ ⅜ ≤

↕╣╢ │ ⁸ ≢ ∟⌐ ⅜ ⌂ │ ─ ≤⌂╢⁹ ⌐╟╢

⅜ ≤ ↕╣╢ │⁸ ─ ≤⌂╢⁹↓─℮∟⁸ ╩ ↄ │

─ ╩ ∆╢ ≤⌂╢⁹ ≢№╣┌ ╩ ╦⌂ↄ⌂╢≤ ⅎ╠╣╢√╘⁸

╙ ╙ ⇔⌂™⁹╕√⁸ ה ≤↕╣√ ⁸ │ ─

┼─ ╩ ℮≤ ⅎ╠╣⁸ │ ⇔⌂™⁹⇔√⅜∫≡⁸ᾋƛƕƕƝ─ ⌐╟∫≡

⅜ ∆╢≤™℮↓≤│⁸↓℮⇔√ ╙ ╠∆↓≤⌐≈⌂⅜╢≤ ⅎ╠

╣╢⁹ 

≢ ↕╣√ ⁸ ≤ ⌐╟∫≡ ↕╣╢ ─ ⅜

∆╢⁹ ɯ(((ɪƕƛƖ│ ⌐╟╢ ╩ ⇔≡™╢⁹ ⌐│ ─ ⁸

≤™℮⁸ ─ ⁸ ─ ─ ⁸ ⌐

⅜ ─ ╩ ↑ ╣√ ⌐ ↕╣╢ ╙ ⇔≡™

╢⁹ ─ ⌐│⁸↓╣╠⌐ ⅎ≡⁸ ⌐ ℮ ⅜ ↕╣╢⁹ 
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ɯ(((ɪƕƛƕ ⱪ꜡♩◖ꜟ⌐ ≠ↄ  

 
 

 

ɯ(((ɪƕƛƖ ה ⌐ ∆╢  

 

 

⁸╡╟♃כ♦─ ≤ ∕╣∙╣≢ ה ─ ─

╩ ⇔⁸∕─ ⌐ ∂≡ √╡─ ╩ ∆╢⁹↓╣⌐

⇔√ ╩ ↑╢↓≤≢⁸≥─ ─ ╩ ≢⅝√─⅛╩ ∆╢↓≤⅜≢

⅝╢⁹ 

│ ─≤⅔╡≢№╢⁹ ⅎ ─Ð│ ╩ ⇔⁸ ≤ ─

╩ ⇔√⁹╕√⁸ ⌐│ƖƔƕƝ─ ╩ ™≡™╢⁹ │

⅛╠ ╕≢─ ╩ ⇔⁸ ⅛╠ ∫≡ ⇔≡™╢⁹ ⅛╠ ╕

≢⌐│ ╙ ╕╣╢⅜⁸ │╠⅛♃כ♦─ ─ │ ≢№∫√√╘⁸ ╟╡╙

↕™ ≤⌂╢⁹ ⌐⁸ ⁸ ─ ╙ ⇔≡™╢⁹ ─ ─

⌐≈™≡│⁸Ɩ ↔≤─ ╩♃כ♦─ ⇔⁸ ⅛╠ ∫≡ ╩ ∫≡™

╢⁹ ⇔√ │⁸ ≤ ∕╣∙╣ ƚ ─ ⌐ ɯ

(((ɪƕƗה ɯ(((ɪƕƘ─ƙ ♄Ⱶכ─ ╩⅛↑≡ ╩ ∫≡™╢⁹ 

 

√╡ Ð 

 Ð × ƖƖƚ Ð × ƕƔƜƔƔ 

 Ð × ɯƚ Ɯ Ð × ƖƗƔƔ 

22¤6Ⱳ6¤8Ⱳ 8¤12Ⱳ12¤18Ⱳ18˙22Ⱳ

10800 8300 0 0 8300

10800 8300 0 8300 8300

10800 8500 8500 8500 8500
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ɯɯ  ההה 

ɯɯ Ð × ƕƜȃƖƖ Ð × ƜƙƔƔ 

 

ᾋƛƕƕƝ─ ⌐╟╢ ─ Ð 

ǻ √╡ Ð ×ɯᾋƛƕƕƝ⌐╟∫≡ ⇔√ Ð 

 

ᾋƛƕƕƝ⌐╟∫≡ ⇔√ Ð  

 Ð ×  

 

ᾋƛƕƕƝ─ ╩ ≤⇔⁸ᾋƛƕƕƝ─ ⌐╟╢ ─ Ð─ ╩

∆╢⁹ 

 

 ὑ  

⌐ ≠⅝ ╩ ∫√ ⁸ ƕƔ √╡─ ─ ─ ◦

ⱨ♩ │ ─≤⅔╡≤⌂∫√⁹ 

 

ה  ɯƕƝƖȮɯƚƗƚ 

ה    ƕȮƖƕƗȮƖƛƙ 

 

ᾋƛƕƕƝ─ ─ ⌂ │ ƗƔƔ ≢№╢√╘⁸ ⌂ ≢│

ᾋƛƕƕƝ─ ⌐╟∫≡ ƘƔƔƔ ─ ─ ◦ⱨ♩ ⅜№∫√≤ ⅎ╠╣╢⁹ 
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 IV   

1.  

┼─ ⌐ √╡ ≤⌂╢ ─ ┘ ─ ⌐ ∆╢ⱨ

╩◒♇Ᵽ♪כ▫ ╢⁹╕√⁸ ─ ╩ ╕ⅎ⁸ ─№∫√ ≤ ─ ⅛∫

√ ─ ─ ╩ ╢↓≤╩ ≤∆╢⁹ 

 

2. ᾍ  

Ɨ⅛ ⁸ ⁸ ⁸ Ɨ⅛ ⁸ ⁸

─ ƚ⅛ ╩ ≤⇔√⁹ 

 

3.  

⁸ ∕╣∙╣⌐ ⇔⁸ ─ ⌐≈™≡ⱥ▪ꜞfi◓ ╩ ∫

√⁹ 

 

(1) ᾚЊ ᷂Ḣ 

 ᾚЊ ᴰ ᾚЊ ҧ  

¶ Ɩ ⌐⅔↑╢ ⇔≡™╢ ה ⌐ ↑≡ ⇔≡™╢ ה

⇔≡™⌂⅛∫√  

¶ ⌐ ∫≡™√ ─  

 

 ˹♥ ᾽  

¶ ᾋƛƕƕƝ ⌐ √∫≡─ ─  

¶ ╩ ╕ⅎ√ ─  

 

 ӣѰ↓ ᷂Ḣӣ  

¶ ⅛⅛╡≈↑ ─  

¶ ∕─ ⁸ ≤─ ╩ ⅎ╢ ╖  

 

 ↓ ֝  

¶ ╩ ╘╢√╘⌐ ⇔≡™╢  

¶ ⌐⅔™≡▪ⱪ꜡כ♅⇔≡™╢ ─  

 

 ֺ ѝ  

♃כ♦ ¶ ⌐⅔™≡⁸ ⅜╖╠╣√ ─ ⌐≈™≡ 
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(2) ᾚЊ᷂Ḣ 

 ᷀  

¶ Ɩ ⌐⅔↑╢ ≢─  

 

 ᾚЊ˔ὑ ˗ Кὦ 

¶ ƗƚƙƖƘ  

¶  

¶ ∕─ ⁸ ⇔≡™╢  

 

 ᾚЊ ►  

¶ ≢─Ɫכ♪ꜟ 

¶ ≢─Ɫכ♪ꜟ 

¶ ≤─ ⌐⅔↑╢Ɫכ♪ꜟ 

¶ ∕─ ─Ɫכ♪ꜟ 

 

 ᾚЊ ► ⱳ Ḹ  

¶ ╛ ╩ ╘╢ ┘  

 

 ֺ ѝ  

♃כ♦ ¶ ─ ╩ ╕ⅎ≡─↔  
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4.  

≢│⁸ƚ⅛ ─ⱥ▪ꜞfi◓ ≢ ╠╣√ ╩ ה ─∕╣∙╣

⌐≈™≡ ∆╢⁹⌂⅔⁸ ⅜ ↕╣⌂™╟℮⌐ ╩ ⇔≡™╢ ⅜№╢⁹ 

 

(1) ᾚЊ ᷂Ḣ 

 ᾚЊ  

¶ ☿fi♃כ≢ ™≡™╢ ─ ⅜ ≤⌂╡⁸ᾋƛƕƕƝ╩

∆╢↓≤⌐⌂∫√⁹   

¶ ⌐ ⇔≡™╢ ─ ╛⁸ ─ ⌐ ∆╢√╘

⌐⁸ᾋƛƕƕƝ╩ ∆╢↓≤⌐⌂∫√⁹╕√⁸ᾋƛƕƕƝ⌐ ≈ ≤⇔≡⁸

╩ ⅜№∫√⅜⁸∕─ ⅜ ─ ╩ →√↓≤╙ ─

⅝∫⅛↑≤⌂∫≡™╢⁹ !  

 

 ᾚЊѼ ѝ  

¶ ─ ╩ ≡⇔≥♃כ♦ ⇔√⁹   

¶ ─ Ɑ⁸╛☻כ ─ ┘ ╩ ℮ ─

╩ ⇔≡™√⁹ !  

¶ ᾋƛƕƕƝ─ ─√╘⌐⁸ ≤ ╩ ⌐ ⌐ ∆╢

╩ ⇔√⁹ │⁸ ─ ╩ ⇔≡™√ ≢⁸ │

◖fiⱦ♬ ╩ ∆╢ ⅜ ⅛∫√⁹ ─◑ꜗ♇ⱪ╩ ╘╢╙─≤⇔≡⁸ᾋ

ƛƕƕƝ⅜ ≢│⌂™⅛≤™℮ ⅎ⌐ ∫√⁹ !  

¶ ─ ╛⁸ ─ ⅜ ↑ ╣╕≢⌐ ╩⅛↑√⅛

⌂≥⅜ ≤ ⇔≡ ™ ≢№∫√⁹ "  

 

 ƛƕƕƝᾚЊ ˗ ҧ ֗ ͔  

a) ᷀ ͔ ˗ ҧ ֗ ͔  

¶ ─℮∟ ─ ⅜ ⇔√↓≤⅛╠⁸ ה ─ ─

⌐≈⌂⅜∫≡™╢≤ ⅎ≡™╢⁹   

¶ ─ ⌐╟╡⁸ ─ ⌂ ╛↑⅜⌐ ∆╢ ─ ╩ ≢⅝

≡™╢≤ ⅎ≡™╢⁹⌂⅔⁸ ⌐ ∆╢ │⁸ ╩ ─ᾋƛƕƕƝ─

≢ ╡ ⇔√ ╩ ™≡™╢⁹   

¶ ─℮∟⁸ ⅜ ™ ⅜ Ƙ ≢№╡⁸ ⌂ ─ ה ⌐

≈⌂⅜∫√≤ ⅎ≡™╢⁹   

¶ ⁸ ─ ⅛╠⁸ ה ⅜ ™≤ ╦╣╢╙─ ┘ ─ ה

⌐╟╡⁸ ╩ ⌐ ⅜☻כ◔√⇔ ⅎ≡™╢⁹ !  

¶ ☿fi♃כ─ ⅜ ⇔≡™╢⁹ !  
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¶ ⌐ ∆╢▪fi◔כ♩ ⌐╟∫≡⁸ ≤ ╩ ⇔≡™╢ ⁸

ᾋƛƕƕƝ⌐ ╠∏ ₁⌂ ╩ ⇔≡⅔╡⁸ᾋƛƕƕƝ⌐ ∆╢ │Ɩ ⌐ƕ

⇔≡™╢ ⅜⁸≥∟╠─ ╙ ⅎ≡™╢⁹ "  

 

b) ►ѧ ὑ ˗ ҧ  

¶ ⌐⁸ ⇔≡™√ ⅜ ≡™╢⅜⁸ ⌐≈™≡│⁸ ◖꜡♫►▬

ꜟ☻ ⁸₈◖꜡♫₉≤∆╢ ⌐╙ ⅜№∫√⁹ ─ ≢ ⅜

™ ⁸ ⌐ ⌐≈⌂←↓≤⅜≢⅝√⁹↓℮⇔√ │⁸╙≤╙≤ᾋƛƕƕƝ

⅜№∫√√╘⌐ ≤⌂∫√⁹ !  

 

c) ˗ ҧ ᾍẆ ͬ  

¶ ╛ ⌐│ ╩ ⇔≡™╢⅜⁸ ↑⌐│ ⇔≡

™⌂™⁹   

¶ ☿fi♃כ─ ⌐ ╩ ∂≡™╢ ⌐ ⇔⁸₈ᾋƛƕƕƝ╩

∆╢≤⁸ ⅜ ≤⌂╡⁸ ⌐ ╩ ⅎ╠╣╢₉≤ ⇔≡™╢⁹

!  

 

 ˗ ҧ ֗ ͔  

a)  

¶ ─√╘─ ─ ⌐⁸ ╩ ∆↓≤⅜ ╘╠╣╢⅜⁸ ⌂♦

╩♃כ ∑∏⁸ ⇔≡™╢⁹ ⌐│⁸ᾋƛƕƕƝ⌐╟∫≡⁸ ⌂

─ ╛ ─ ⌐≈⌂⅜∫≡™╢≤ ℮⅜⁸∕╣⅜ ⌐≥─ↄ╠™

⅜№╢⅛╩ ∆↓≤⅜ ⇔™⁹ ⌂ ─ ↑≤⇔≡⁸ ⌂ ⅜№╢

≤№╡⅜√™⁹   

¶ ≤─ ⌐ √∫≡│⁸ƕ ≢╙ ⅜ ⅜∫√╠ ⅜№╢≤ ⅎ≡

╟™∞╤℮⁹ ⌐ ⅜ ⇔ↄ≡╙⁸ ⌂ ≢╙ ╩ ∂≡™╣┌⁸

─ │№╢≤ ⅎ≡╟™≤ ∂╢⁹   

 

b) ӣ ♫˗ ˗ ҧ  

¶ ≢│ ⅜ ∂╢ ╕≢ ≢⅝≡™⌂™⅜⁸ ⇔≡™

⅝√™≤ ⅎ≡™╢⁹ ≤─ ⌐⅔™≡│⁸ƕ Ɩ ←╠™─꜠ⱬꜟ≢╙ ⅜

№╢≤ ⅎ╢⅜⁸ ≢ ™≡™╢ ⌐≤∫≡│⁸ƕƔƖƔ←╠™─꜠ⱬꜟ≢

╦╠⌂™≤⁸ ⅜ √≤│ ∂⌂™∞╤℮⁹ ⅛╠ ⅜ √≤ ╦╣╢

╕≢⁸ ⅜⅛⅛╢─⅛╙⇔╣⌂™⁹   
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c) ˗ ҧ ͔ ► ֯  

¶ ≢⁸ ─ ⅜ ╦╣≡™╢⁹∕╣⌐ ™⁸ ─ ╩

∫≡™╢√╘⁸ ⁸╛♃כ♦─ ─ ⅜♃כ♦─ ≢⅝╢⁹

  

¶ ⌐╟╢ ╢∆fi▬◒כ◊►⁸⌐ √⇔fi▬◒כ◊►⁹╢™╙ ♃כ♦─

│⁸ ─ ≢ ↕╣≡™╢√╘⁸ ≢⅝╢∞╤℮⁹

  

¶ ⅜ ─ ╩ ∆╢ ⌐⁸ ─ ╩ ⇔≡™╢

◦☻♥ⱶ╩ ⇔≡™╢⁹ ◦☻♥ⱶ⅛╠⁸ ─ ╛ ─ ↑ ╣ ⁸

↑ ╣╕≢─ ⌂≥╩ ∆╢↓≤⅜≢⅝╢⁹ "  

 

d) ̀ 

¶ ⌐ ∆╢▪fi◔כ♩╩ ⇔√™⅜⁸ ≢⅝≡™⌂™⁹   

¶ ᾋƛƕƕƝ─ ╙ ⇔≡™╢⅜⁸ ⌂ │ ≢⅝≡™⌂™⁹

  

¶ ─ ╩ ╡√™⁹   

 

 ˹♥ ᾽  

a) ̝ Ϲὕ 

¶ ─ ⌂↕⅜ ≤⌂∫≡™╢√╘⁸ ─ ╩ ╛⇔≡™↑╢╟℮⌂

≢ ⇔√™⁹   

¶ ⁸ᾋƛƕƕƝ╩ ≢ ⇔≡™╢⅜⁸ ⅜ ∆╢ ⅛╠

─ ⌐⁸ ╕≢ ™ ╦∑⅜ ╢↓≤⅜ ™⁹ ─ ⇔╩

⇔√™≤ ⅎ≡™╢⅜⁸ ─Ɫכ♪ꜟ⅛╠ ⇔™≤ ∂≡™╢⁹

  

 

b) Ḧҵ ṑ֗ ˲ᴣ̱Ѱ ͪ 

¶ ◖꜡♫─ ≢⁸ᾋƛƕƕƝ─ ⅜ ┘≡™╢⅜⁸ ─ ╛

─ ⅜ ≢№╡⁸⌂⅛⌂⅛☻♃♇ⱨ╩ ≢⅝⌂™⁹ !  

¶ Ⱪכ☻─ ╩ ☿fi♃כ─ ⅜ ╘≡™╢⅜⁸ │

≢ ↕╣≡⅔╡⁸ ⅜ ⇔ↄ⌂∫≡™╢⁹ ─.!╩ ⇔√╡⁸

ⱴ♬ꜙ▪ꜟ╩ ∆╢↓≤≢⁸ ⅜⌂™ ⌐ ≢⅝⌂™⅛ ⇔

≡™╢⁹╕√⁸ │⁸ ☿fi♃כ─ ⌐ Ⱪכ☻╩ ⇔≡™╢⅜⁸ ╩

╛∆↓≤≢⁸ ∂ⱨ꜡▪─ ⇔√≤↓╤⌐ ≢⅝⌂ↄ⌂╢ ⅜№╢⁹

!  

¶ ─ │⁸ ⌂ ⇔↕╙ ≢№╡⁸∕─ ╩ ⅛╠ ╦
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╣≡™╢⁹ !  

 

c) ꜘ  

¶ ╩ ∆╢↓≤⅜≢⅝≡™⌂™√╘⁸ ≢⅝╢╟℮⌐ ╩ ╘√™⁹╙⇔

⅜ ⅛∫√ ⁸ ╩ ≢⅝╣┌⁸ ╩ →╠╣╢ ─ ⇔

↕│⌂™ ⁹ ─√╘⌐⁸ ╛ ─ ╩ ⇔√™≤ ⅎ≡™╢⁹

"  

 

d) ̀ 

¶ ⁸ ⌐ ⇔√™≤ ⅎ≡™╢⁹ !  

 

ל  ˿  

a) ӣѰ↓ ֗  

¶ ⅛⅛╡≈↑ ─ │⁸ ≢⅝≡™⌂™⁹   

¶ ⅛⅛╡≈↑ ─ │⁸ ⌐ ∆╢ ≢ ⇔≡™╢⁹ !  

¶ ⅛⅛╡≈↑ ─ ⌐ ∆╢ ╩ ⌐ ∫≡™╢╦↑≢│⌂™⁹

"  

 

b) ל ѫ ֝  

¶ ─ ─▬ⱬfi♩ ⌐╟∫≡⁸ ─ ╩ ⇔≡™╢⁹

  

¶ ⌐ ∆╢ ≡≤⇔≡│⁸ ≤ ⇔≡ ─ ╩ ┘

╩כ◌♇♥☻╢↑ ⇔≡⁸ ─♩▬꜠⌂≥⌐ ∫≡╙╠∫≡™╢⁹

!  

 

 ƛƕƕƝ ↓֗ ↓ ֝  

¶ ⇔≡⅛╠№╕╡ ⅜ ∫≡™⌂™√╘⁸ ↄ─ ⅜ ∫≡™╢ ≢

│⌂™∞╤℮⁹ ─ ↕│⁸ ≤ ╩ ∆╢ ⅜ ⅛╣≡™╢↓≤

╙ ⇔≡™╢─⅛╙⇔╣⌂™⁹ ─╟℮⌐⁸ ╩ ⇔≡™╢ ⅜ᾋ

ƛƕƕƝ─ ≢№╢ ⁸ ─ ─▬ⱬfi♩╩ ⇔≡⁸ ⌐

≢⅝╢ ⅜№╢╟℮⌐ ℮⁹ ╩ ∆╢ │⁸ ⌐ ∆╢ ⅜

⌂™╟℮⌐ ∂≡™╢⁹   

¶ ─ⱱכⱶⱭכ☺┼─ ╛⁸ⱳ☻♃כ◌הכ♪╩ ⌐ ∆╢ ⁸№╡

⅝√╡⌂ ≢⇔⅛ ╩ ∫≡⅔╠∏⁸╙℮ ⇔ ↕∑√ ─ ╩ ⅎ≡

™⅝√™⁹   

¶ ᾋƛƕƕƝ│ᾋƜƔƔƔ ↓≥╙ ≤ ⌐ ∆╢↓≤⅜ ™⁹
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≡ │ᾋƜƔƔƔ╩ ╢ ⌐⁸ ⌐ᾋƛƕƕƝ╩ ╢↓≤⌐⌂╢∞╤℮⁹

  

¶ ⅜ ┘ ╪∞ ⌐⁸ ⌂ ╩ ∫√↓≤⅜№╢⁹ ⅎ┌⁸

╛ ⱦ☺ꜛfi╩ ⇔√ ╛⁸ ≢│⁸ ─ ─ ⌐⁸ ┘

⇔◦☻♥ⱶ≢♦☺♃ꜟ◘▬Ⱡכ☺⅜ ╦╣≡™√╡∆╢⅜⁸∕─ ≢ ⇔√╡

⇔≡™√⁹ !  

¶ ᾋƛƕƕƝ─ ⅜ ™ ה ≡ ┼─ ╩ ╢√╘⌐⁸ ╛

╩ ℮ ה ⌐ ⇔⁸ ─ ≢♩♇꜠ⱨכꜞ⌐ ⇔≡╙╠℮╟℮⌐

⇔√⁹╕√⁸ ─ ◦☻♥ⱶ│⁸ ╛ ≡ ─ ⅜ ™⅜⁸∕↓

⌐ᾋƛƕƕƝ─♅ꜝ◦╩ ╣≡╙╠∫√⁹ !  

¶ ᾋƛƕƕƝ⅜◖꜡♫⌐ ∆╢ ╩ ↑ ↑╢╟℮⌐⌂∫√√╘⁸ᾋƛƕƕƝ─

⅜ ↄ⌂∫√─≢│⌂™⅛≤ ⌐ᾋƛƕƕƝ╙≢☻כꜙ♬⁹╢∂ ≢⅝╢≤ ↕

╣≡⅔╡⁸ ⅜ ╕∫√⁹ !  

¶ │⁸ŋ ⌐ ∆╢⁸o ╩ ∂≡⁸♅ꜝ◦╩ ⌐ ∆╢

≤™℮ ≈─ ⅜ⱷ▬fi≤⌂∫≡™╢⁹ ⌂ │≢⅝≡™⌂™≤ ℮√╘⁸

─ ≢─ ╩ ⌐⇔√™≤ ⅎ≡™╢⁹ "  

¶ ᾋƛƕƕƝ─ │Ɩ ⌐ ⁸ ⌐ ∆╢ ≢ ⇔≡™╢⁹

"  

 

 ֺ ѝ  

a)  

⌐⅔↑╢ƕƕƝה ♄▬ꜘꜟ ─  

¶ │ ≢№╢≤ ∂╢⁹ ≢⌂™ ╡⁸ ─ ⁸ ╩

╦∏⌐ ┬≤ ℮⁹ ≢│⌂™ ⁸ ∞⅛╠ ⇔√™≤ ™⁸ᾋƛƕƕƝ⌐⅛

↑╢↓≤⌐⌂╢∞╤℮⁹↕╠⌐⁸ │ ⌐ ⌐ ≢⅝⌂™√╘⁸

⅜ ⇔™≤™℮ ⅛╠⁸ᾋƛƕƕƝ⌐ ∆╢≤™℮─⅜ ⌂ ≢│⌂™⅛⁹

  

¶ ─ ─ ⅎ ⅜ ∆╣┌⁸ᾋƛƕƕƝ─ ⅜ ⅎ≡™ↄ≤ ℮⁹

⌐ ╩ ┬═⅝≢│⌂™≤ ≢⅝╣┌⁸ ╩ ╪≢╟™─⅛≤™℮

─ ™⅜ ∂╢∞╤℮⁹ ─ ─ ⅜⌂™ ╒≥⁸ᾋƛƕƕƝ≢│⌂ↄƕƕƝ

⌐⅛↑╢∞╤℮⁹   

¶ ─Ⱳꜞꜙכⱶ│⁸ ╟╡╙ ⅜ ⌂™⁹╕√⁸ ─Ⱨ⁸│◒כ ⅜

╕╢ ƛ Ɲ ⁸ ⅜ ╦∫√ ƚ Ɯ ≢№╢⁹ ∞≤

⌐⅛↑╟℮≤│ ╦⌂™─⅛╙⇔╣⌂™⁹ !  

¶ ⌐ ═⁸ ⅜ ™≤™℮ ⌐⌂∫≡™╢⅜⁸ᾋƛƕƕƝ│⁸ ╩

┬⅛≥℮⅛─ ─ ⁸ ⌐ ∆╢ ╙ ∫≡™╢√╘⁸
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⅜ ™≡™⌂™ ─ ⌐ ⅜ ⅎ≡™╢─⅛╙⇔╣⌂™⁹ "  

 

ᾋƛƕƕƝה ─ƕƕƝה ♄▬ꜘꜟ─ ⌐≈™≡  

¶ ⅜ ↄ⌂╣┌⁸ᾋƛƕƕƝ─ ⅜ ↄ⌂╢≤™℮ ⌐≈™≡⁸ ≢№

╢⅜⁸ ╠⌂™≤↓╤⌐│⅛↑╠╣⌂™⁹╙∫≤ ₁⌂ ╩ ∫≡⁸

┼─ ╩ ╡√™⁹ ⅜ ⅜╣┌⁸ ⌐╙≈⌂⅜╢≤ ℮⁹ ⅜ ⅜╡⁸

⅜ ╕∫≡™╢─⌐╙⅛⅛╦╠∏⁸ ⅜ ⅎ⌂↑╣┌⁸ ╛

╩ ╛∆√╘─ ⌐⌂╢∞╤℮⁹   

 

(2) ᾚЊ᷂Ḣ 

 ֗ ᷀  

a) ⅍К ⅍Ẇ  

¶ ─ ⅛╠│⁸ ⅛╠─ ⅝⅛↑⌐╟∫≡⁸ᾋƛƕƕƝ╩ ⌂

≤ ⇔≡™╢⅜⁸ ≢│⁸ ⅛╠─ ⅝⅛↑⅜⌂™√╘⁸ ∆═

⅝≤™℮ ⌐⌂∫≡™⌂™⁹ ╛ ─ │⁸ ⅜ ⇔

≡™╢√╘⁸ ≢ ℮─⅜ ╕⇔™≤™℮ ╩⇔≡™╢⁹

#  

¶ ╕√⁸ ─ ⅛╠╙ᾋƜƔƔƔ╛ ⅜ ⇔≡™╢√╘⁸ ╩

∂≡™⌂™≤™℮↔ ╩™√∞™≡⅔╡⁸ ╕≢ ╘≡™ↄ↓≤⅜≢⅝⌂™

≢№╢⁹∕─√╘⁸ ─ ╩ ∆╢ ≢ ╕∫≡⇔╕∫≡™╢⁹

#  

¶ ─ ≢№∫≡╙⁸ ─ ≤ ─ ⅜№╢⁹ ─ ⌐

╦∑≡⁸ ─ ⅜ ⌐ ≢⅝╢╟℮⌐⌂╢≤ ™⁹ #  

 

b) ̧˗  

¶ ≢│◖꜡♫─ ╩⇔≡⅔╡⁸ ⌐ ⅜☼כ♬╢∆ ╕∫≡™╢⁹

≢╙ ─ ⅜/1↕╣≡™╢≤™℮ ─ ≢⁸ ⇔™ ─ ∟

→╩ ∆╢↓≤ ⅜ ⇔™⁹ #  

 

c) ̱  

¶ ─ ┼▪fi◔כ♩ ╩ ⇔⁸ᾋƛƕƕƝ ⌐ ⅜ ╘╢

⅛≥℮⅛╩ ⇔√⁹ ─ ≢│ ⅝⌂ ⅜№╡⁸ ⌐⅔™≡⸗

♦ꜟ ≤⇔≡ ╩ ⇔≡™√⁹⇔⅛⇔⁸ ⌐│ ↕╣╢ ─ ≢

─ ⅜ ⇔ↄ⁸ ╢↓≤≤⌂∫√⁹ $  

¶ ∕─√╘⁸ƖƘ ╛ ⁸ ⌂ ─ ⌐≈™≡⁸≥─╟℮

⌂ ≢ ∆╢⅛─ │ ╪≢™⌂™⁹ ╛ ─ ╛ ─
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╩ ╕ⅎ╢ ⅜№╢⁹ $  

¶ ╩ ≤∆╢─⅛⁸ ⌐∆╢─⅛⅜ ≤⌂∫≡™╢⁹╕∞

⌂ ⌐│ ╣≡⅔╠∏⁸ ─ ╩▪fi◔כ♩ ≢ ⇔≡™

╢ ≢№╢⁹ %  

¶ ⌐ ⌂ ≤⁸ ╛ ⁸ ≤™℮ ≢№╢≤

™℮ ⁸ ⌂ ⌐ ⅛╣≡™╢⁹ ⌂ │⁸ ⌐

≢⅝≡™╢√╘⁸ ≤⌂∫≡™╢⅜⁸ ⌐╟╡⁸ ─

ה ─ ⅜ ≢⅝╢⅛╦⅛╠⌂™√╘ ⇔≡╙╠™√™≤ ⅎ≡™

╢⁹╕√⁸ ╛ ─ ≤⇔≡⁸ ⅛╠│ ⇔≡™╢⁹

%  

¶ ⅜ ╦∫√√╘⁸ ╟╡│ │ ╕╢─≢│⌂™⅛⁹

%  

 

d) ᾍꜘ  

¶ ≢│⁸◖꜡♫ ⌐ ╩ ™≡ ╩ ™≡™╢⁹ ≤◖꜡♫

╩ ⇔≡™╢⌂⅛⁸ √⌂ ╩ ∟ →╢⌐│ ⅜ ╡⌂™⁹ $  

¶ ≥─ ≢╙ ─ ╖≢꞉◒♅fi⁸ ─ ─ ╩ ╘≡

™╢⁹╕√⁸ ─ ≢⁸◖꜡♫ ⌐ ╩כ♃fi☿ꜟכ◖╢∆ ∟ →≡

™╢⁹◖꜡♫ ≤™℮ ⅛╠ ╢≤⁸ᾋƛƕƕƝ─ ∟ ⅜ ⅛╡⌐ↄ™⁹ ⁸

ᾋƛƕƕƝ╩ ⇔≡╙⁸◖꜡♫─ ⅜№╢≤⌂╣┌⁸ כ♃fi☿ꜟכ◖─

⌐ ∆╢↓≤⌐⌂╢⁹ ─ ╛ ☿fi♃כꜟ│≥כ♩⅜ ⌂╡⁸

⅜ ∂╢─≢│⌂™⅛⁹ $  

 

e) ̀ 

¶ ╛ ⅜ ⇔≡⅔╡⁸ ─ │ ↕╣≡™╢ ≢

№╢⁹ ─└∫ ─ ≢│⁸ │ ∏⇔╙ ≢│⌂™≤ ⅎ╢⁹

$  

¶ ≢│⁸ ≢─ │ ⌐№╡⁸ᾋƛƕƕƝ─ │

⌐№╢⁹ %  

 

 ᾚЊ ►  

a) ᾚЊҧ  

¶ ⌐ ╕╣≡⅔╡⁸ ─ ╙ ₁ ⇔≡™╢⁹╕√⁸ √╡─

│ ⌂™≤ ⇔≡⅔╡⁸ ─╟℮⌂ ╟╡╙ │ ™⁹ ⁸

⅜ ⅜∫≡⅔╡⁸ ╙◖꜡♫─ ≢ ↄ╠™│ ⅜ ∫

≡™╢⁹↓─╟℮⌂ ≢ ⅜№╢─⅛│ ⅜ ∞╤℮⁹ $  
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b) ὕ ʺ̱ 

¶ ᾋƛƕƕƝ─ ╩≥↓⅜ ℮─⅛⁸ ₁⌂ ⅜№╢╟℮∞⁹ ─ⱷ▬fi│

≢│⌂™⅛≤™℮ ⅜№╢⁹╗⇔╤ √╡─ ⌂≥⁸ ─

⅜ ∞≤™℮ ╙№╢⁹ ≤⇔≡≥℮⅛≤™℮ ╙ ⌐│№

╢≤ ™≡™╢⁹ $  

 

c)  

¶ ≢│⁸ ⅜≥─ ╩ ⇔≡™╢⅛╩ ∆╢ ⅜№╢

≢№╡⁸ ⌂≥─ ⌂ ⌐≈™≡│№╕╡ ≢⅝≡™⌂™⁹ ≤

⌐⅔™≡╙≥∟╠⅜≥─ↄ╠™ ∆═⅝⅛⌐≈™≡╙⁸ ╩ ╘

√™⁹ %  

 

d) ⅍К  

¶ ≢│⁸ ╛ ─ ╩⁸≥─ ⅜ ∆╢─⅛⌂≥─ ╙ ╘≡™

ↄ ⅜№╢⁹ %  

 

 ᾚЊ ► ⱳ Ḹ  

¶ ≢│⁸ ─ ≢│ ⁸ ─ ≢│ ⅜

≤⌂╡℮╢≤ ↕╣≡™√⁹ᾋƛƕƕƝ─ ⌐ √╡⁸ ⅛╠│

⅜ ↕╣≡™╢⅜⁸ ⅜ ≤⌂╢ ╙ ↄ⁸

≢№╢ᾋƜƔƔƔ≤─ ╙ ⌂√╘⁸ ⅛╠╙ ─ ╩ ⇔

≡╒⇔™⁹ #  

¶ ╩ ∆╢ ⅜ ⇔™⁹ ≢ ↕╣╢ ≢│⁸ ⌐

⅜№∫≡╙⁸ ∆╢ ≢ ⅜ ⇔√ ╩ ⇔≡™╢⁹

┼ ⌂ │⁸ ⅎ┌⁸ ≢ ─ ⅜ ∫√─╙ ⅛╡╛∆™

∞≤ ℮⁹⇔⅛⇔⁸ ≤⇔≡│⁸ ─ ╩ ←↓≤⅜≢⅝√⁸

─ ⌐≈⌂⅜∫√≤™∫√⁸ ה ⌐≈⌂⅜╢╟℮⌂ ⌂

⅜ ⌐◄ⱦ♦fi☻≤⇔≡ ⌐ ⇔≡╙╠ⅎ╢≤№╡⅜√™⁹

$  

¶ ↕╣≡™╢ ≢⁸ ⌐ ⇔√ ⁸ ⁸ ⌐╟╢ ╩

⌐ ≢⅝≡™╣┌№╡⅜√™⁹ ⇔√╠ ╩ ╘⌂↑╣┌⌂╠⌂™ ⁸

⇔≡⇔╕∫√╠ │≢⅝⌂™⅛╠∞⁹ $  

¶ ╩ ╘╢ ⌐ ╩▪Ⱨכꜟ≢⅝╢ ה ⅜ ⇔™⁹ %  

¶ ⅜№╢≤⁸ ≢╙ ⇔╛∆™⁹ %  
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 ֺ ѝ  

a) 7119ᾚЊ᷂Ḣ ᾚЊ ׄ  

¶ ↄ─ ⅜ᾋƛƕƕƝ╩ ⇔≡╒⇔™≤™℮ ⌐≈™≡⁸ ⌐╟∫≡⁸

№≤ƗƔ ⌐ ╢─⅛╙⇔╣⌂™≤ ⅎ┌⁸ƕƕƝ─ ⌐≈⌂⅜╢∞╤℮⁹╕√⁸

≢⅝╢╟℮⌂ │ ─ ⌐≈⌂⅜╢√╘⁸ᾋƛƕƕƝ│ ⌐

≤∫≡ ≥∞☻ⱦכ◘⌂ ⅎ╢⁹ #  

¶ │⁸ᾋƛƕƕƝ─◦☻♥ⱶ │№∫√╠╟™≤ ℮∞╤℮⁹⇔⅛⇔⁸ ₁⌂

◦☻♥ⱶ⅜№╢ ≢⁸≥↓╕≢ ╘╢⅛│⁸ ⅜ ╩ ℮ ⅜№╢⁹

⅛╠ ─№╢◦☻♥ⱶ│ ↄ⁸ ⌐ ╩ ╘╢√╘⌐│⁸ ⌐ ∆

╢√╘─ ⅜ ≢№╢⁹╕√⁸ ה ⌐≈™≡⁸ ⌐ ╘≡™╢

↑⌐│ ⱦ☻╙№╢√╘⁸כ◘─ ≤─ ⅜ ∞≤ ⅎ≡™╢⁹

$  
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 V  ѝ ˹♥ $!/,ᾍ ᴰ 

1. ѝ ̌  

▪fi◔כ♩ ╩ ™√ ┘ ╩♃כ♦ ™√ ⌐≈™≡⁸ ɯ(ɯ≢

⇔√ ─ ╩ ∆╢⁹ 

 

(1)  

▪fi◔כ♩ ⌐ ∆╢ ─ ╩ ⇔√╙─⅜ ɯ5ɪƕ≢№╢⁹ 

ה ⌐≈™≡│⁸ᾋƛƕƕƝ─ ⌐│ ⅜№╡⁸ ⌂ ≤⇔≡

│ ⅛╠ ─ ⇔≡™╢ ╒≥ ⅜ ™ ⅜ ≢⅝√⁹╕√ ⌐

≈™≡│⁸ ─ ─Ɯ ⅜ᾋƛƕƕƝ─ ╩ ⇔≡™╢⁹ 

─ ┼─ ⌐≈™≡│⁸ ⌐ᾋƛƕƕƝ│ ─ ╩ ⇔≡™╢↓≤

⅜ ╠⅛⌐⌂∫√⁹ ⌐ ה ⌐≈™≡│ ─ ⅜ ↄ⌂∫≡™╢⁹√∞⇔

⌐⁸ᾋƛƕƕƝ╩ ∆╢∞↑≢│ ⌐│≈⌂⅜╠∏⁸ ↕╣≡™╢⅛≥℮⅛⅜

≢№╢↓≤⅜ ⅛∫√⁹ 

─ ⌐≈™≡│⁸ ⌐ᾋƛƕƕƝ⅜ ↕╣╢ │ ⅜ ⅝™↓≤⅜ ⅛∫

√⁹ ⌐⁸⅛⅛╡≈↑ ─ ╛ ≢⅝╢ ⅜™╢⅛≤™∫√ ┼─▪

◒☿☻│⁸ᾋƛƕƕƝ─ ⌐ ⅝⌂ ╩ ⅎ≡⅔╡⁸↓℮⇔√ ─ ™⅜ᾋƛƕƕƝ─

─ ™⌐ ╩ ⅎ≡™╢≤ ⅎ╠╣╢⁹ 

 

ɯ5ɪƕ ▪fi◔כ♩ ⌐ ∆╢ ─  

 

 

ẻ7119 Âẻ7119

ẻ7119 Â 8

ẻ7119 ṕ
119

Ṗ ẻ7119

Âẻ7119

ẻ7119 Âẻ7119
Â ẻ7119

Âỉ ẻ7119

ẻ7119 119

ẻ7119

ẻ7119 Âẻ7119
Â ẻ7119

119
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(2) ѩ ὑ ѝ  

╩♃כ♦ ™√ ⌐ ∆╢ ─ ╩ ⇔√╙─⅜ ɯ5ɪƖ

≢№╢⁹ 

ᾋƛƕƕƝ─ ─ ≤⇔≡│⁸ ⌐⁸ │ ≤ ⇔≡⁸

╛ ⁸ ⅜ ∆╢↓≤⅜ ↕╣√⁹▪►♩◌ⱶ│ ⅛╠─

⌐╟∫≡ │ ⌂╢╙──⁸ ╩Ɨ ƕƔ ⁸ ╩Ɩ ×Û ↕∑

╢ ⅜№╢⁹ ⌐⁸∕℮⇔√ │⅔⅔╗⌡ Ɨ ⅛╠ ╣≡ↄ╢ ⅜№╢⁹

⌐⁸ ≤ ╩ ∆╢≤⁸ ≤⇔≡ ⌐ ∆╢

─ ⅜ ⅝™⁹ ⌐⁸ ─ │ ⌐ ⌐ ⇔≡ ⅝™⁹ 

ƖƘ ≤ ─ ⌐≈™≡│⁸ ─ ─

⌐ ≠ↄ≤⁸ƖƘ ─ ⅜ ╟╡╙ ⅝⌂ ⅜ ↕╣

√⁹√∞⇔ ─≤⅔╡⁸ᾋƛƕƕƝ─ ⅜ ∆╢╕≢⌐Ɨ ─ ╩ ∆╢↓≤≤⁸

─ │ ⅛╠─ ⅜ ™↓≤╩ ╕ⅎ╢≤⁸ ─

╩ ∆╢⌐│╙℮ ⇔ ⅜ ≢№╢⁹▪fi◔כ♩ ─ ╩ ≡╙⁸

─ ⌐⅔↑╢ᾋƛƕƕƝ─ │ ⌐ ↄ⌂∫≡™╢⁹ 

 

ɯ5ɪƖ ♦כ♃╩ ™√ ⌐ ∆╢ ─  

 

 

  

ẻ7119

Âẻ7119

Âẻ7119 ễ
Â

Â

24
Â 24

Â

ẻ7119 Âẻ7119

Â
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2.  

≢│⁸ᾋƛƕƕƝ─ ╩ ה ⌐ ⇔√⁹ ─ ≢№╢

≤ ─ ╩ ─♃כ♦⁸╘√√⅝≢⅜≥↓╢∆ ⅜

☻ⱶכ☼⌐ ╖⁸ ⌂ ⅜ ≤⌂∫√ │ ⅝⌂ ≤ ⅎ╢⁹∕─ ≢⁸

⌐╙ ─╟℮⌂ ⅜ ∫√⁹ 

 

(1)  

▪fi◔כ♩ ⌐≈™≡│⁸ ⌐⁸ ⌐ ╠↨╢╩ ⌂⅛∫√√╘⁸ᾋƛƕƕƝ─

⌐ ∫√ ╛♃▬Ⱶfi◓⌂≥─ ⌐ ⅜ ∫√⁹ 

⌐⁸ ╩ ─ ≢ ∆╢⌐│⁸ᾋƛƕƕƝ╛ ƕƕƝ⌐ ⌐⌂∫√ ⌐

⅔™≡⁸ ₁⅜≥─╟℮⌐ ∆╢⅛╩ ∆╢ fiꜛ◦כ◄ꜙ♅◦√⇔℮⧵⁸⅜╢№⅜

│№╕╡ ↄ⌂™√╘⁸ ⌐fiꜛ◦כ◄ꜙ♅◦⌂ ≠ↄ▪fi◔כ♩ ⌐⌂╠↨╢╩

⌂⅛∫√⁹↓─ ╙ ─ ≢№╢⁹ 

⌐⁸▪fi◔כ♩ ⁸ ⌐ ⇔√ ⌐│ ⌂◘fiⱪꜟ◘▬☼╩

⇔⅝╣⌂⅛∫√√╘⁸ ─ ╩ ℮ ─ ⌐│ ⅜ ∫√⁹ 

 

(2) ὑ ѝ  

⌐≈™≡│⁸ ⌐⁸ ⌐│ ╣⌂™ ─ ⌐ ⅜ ∫√⁹ᾋ

ƛƕƕƝ⅜№╢↓≤⌐╟∫≡⁸ ╠ ⌐ ↄ ─ ╙ ≢⅝≡™╢ ⅜№╢⅜

™√─│⁸ √⇔℮⧵⁸╘√╢№≢↑∞♃כ♦─ ╩ ⅎ╢↓≤⅜≢⅝⌂⅛∫√⁹

™√ ▪ⱪ꜡כ♦⁸│♅כ♃↕ⅎ∕╤ⅎ┌ ⌐ ≢№╢⁹ │

╩ ╘√ ⌂ ╩ ∫≡™ↄ↓≤⅜ ╕⇔™⁹ 

⌐⁸ ⌂▪►♩◌ⱶ╩ ≢⅝╢─│ ⁸╘√√∫№≢↑∞♃כ♦ ╩♃כ♦

≢⅝⌂⅛∫√⁹ 

⌐⁸ ─ ≢│ ─ ⌂™ ⌐≈™≡│ ◖fi♩꜡כꜟ

╩ ∆╢↓≤⌐╟∫≡ ╩ ⇔√⅜⁸ ─╟℮⌐≤╡╦↑ ─ ⅝⌂ ⌐

≈™≡│⁸ ⅜ ⇔⌂™√╘⁸ ─ ≢╙ ◖fi♩꜡כꜟ ≢╙⁸

⌂ ⅜ ⇔⅛∫√⁹ 

⌐⁸ƖƘ ≤ ─ ─ ™─ ≢№╢⁹ ─ ≢│⁸ƖƘ

⌐≈™≡│ ⅝⌂ ⅜ ↕╣√╙──⁸ ⌐≈™≡│ ⌂ ⅜ ╠

╣⌂⅛∫√⁹√∞⇔↓╣│⁸ ⅜ ↕╣≡™╢√╘⁸ ⅜ ╪≢™⌂™↓

≤⌐╟╢ ╙№╢⁹ ─ ⌐ √∫≡│⁸ƖƘ ≤ ─ ╩╟╡

⌐ ⇔⌂⅜╠⁸ ─ ⌐ ⇔≡≥─╟℮⌂ ╩≤╢─⅜ ה ⌂─

⅛╩ ∆╢ ⅜№╢⁹ 

⌐⁸ ─ ⌂≥⁸ ⌐ ╩ ⅎ╢ ╙№╢⅜⁸∕╣╠╩

⌐ ∆╢↓≤⅜≢⅝⌂⅛∫√√╘⁸ ⌐⅔™≡ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹ 
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⌐⁸ │ ⌐♃כ♦─ ⇔≡ ─ ╛ ◖fi♩꜡כꜟ ╩

∆╢↓≤╩ ⇔≡™√⅜⁸ ⌐ ⅜♃כ♦≥╢∆ ⌂ↄ⁸╕√ ╩ ⅎ√

│ ∏⇔╙ ⅜ ↄ⌂™√╘⁸ ⅜ ╙☻כ◔⌂ ⅛∫√⁹∕↓≢ │⁸

₈ ╩♃כ♦─₉ ™≡ ╩ ∫√⁹ 

 

ɯ5ɪƗ ─  

 
 

3. ѝ ᴰ 

(1) ƛƕƕƝ̓ ׄ ᴰ 

─ ╩ ╕ⅎ≡⁸ ─ᾋƛƕƕƝ─ ─ ⌐≈™≡│ ─ ╩

≢⅝╢⁹ 

⅜⁸ᾋƛƕƕƝ─↕╠⌂╢ ≢№╢⁹ ─ ⌐ ≠ↄ≤ ↄ─ ≢

ᾋƛƕƕƝ─ ⅜ ╣≡™╢⁹╕√⁸▪fi◔כ♩ ⌐╟╢≤⁸ᾋƛƕƕƝ│ ╕⇔™≤

ⅎ╠╣╢ ╩ ⇔≡™╢ ⅜ ↕╣√⁹↓╣╠│ │ ⌐ ↕╣≡⅔╠

∏⁸ᾋƛƕƕƝ─ ╩ ╛∆↓≤│⁸ ─ ה ─ ╛⁸ ה

─ ⌐ ∆╢≤ ⅎ╠╣╢⁹ ⁸ ⌐⅔™≡╙ᾋƛƕƕƝ─ │

™⁹ 

⅜⁸ ⅛╠ ─ ™ ╛ ─ ™ ⌐⅔™≡ ─ ╩ ╢↓≤⅜

≢№╢⁹▪fi◔כ♩ ─ ⌐╟╢≤⁸ᾋƛƕƕƝ⅜ ↕╣╢⅛≥℮⅛⌐│⁸

⅜ ⅝⌂ ╩ ⅎ≡™╢↓≤⅜ ↕╣√⁹∕⇔≡ ─ │⁸ᾋƛƕƕƝ─ ⌐╙

╩ ⅎ≡™╢≤ ⅎ╠╣╢⁹ ≢⁸ ⅛╠ ─ ™ ─ ⌐│ ⅜ ™

⌐≤≥╕∫≡™╢≤↓╤╙ ™⁹ᾋƛƕƕƝ─ ⅝ↄ∆╢√╘⌐╙⁸∕℮⇔√ ⌐

⅔↑╢ ╩ ∫≡™ↄ↓≤⅜ ∞≤ ⅎ╠╣╢⁹ 

Âẻ7119

Â ẻ7119 119
Ṅ

Â

Âẻ7119

Â

Â

Â

Â

Â
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│⁸ ≤╙ ∆╢⅜⁸ ─√╘─ⱬ☻♩ⱪꜝ◒♥▫☻╩ ╘≡™ↄ

↓≤⅜ ∞≤ ⅎ╠╣╢⁹▪fi◔כ♩ ─ ⌐╟╢≤⁸ᾋƛƕƕƝ╩ ⇔√ │

↔≤⌐ ⅜ ⅝™⁹ ─ ╩ ╕ⅎ╢≤⁸ ⌐⅔↑╢ⱬ☻♩ⱪꜝ◒♥▫

☻╩ ⇔≡⁸ ⌐ ⇔≡™ↄ↓≤⅜ ∞≤ ⅎ╠╣╢⁹ 

⅜⁸ ≤─ ≢№╢⁹ᾋƛƕƕƝ─ ⌐ ∆╢ ⌐╟╢≤⁸⅛⅛╡≈

↑ ⅜™╢⅛≥℮⅛╛⁸ ≢⅝╢ ⅜™╢⅛≥℮⅛⅜ ⌐ ⅝⌂ ╩ ⅎ

≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹ ┼─▪◒☿☻─ ™ │⁸ ╛ᾋƛƕƕƝ⌐ ∆

─☼כ♬╢ ™ ≢╙№╢≤ ⅎ╠╣╢√╘⁸ ≤ ⇔⌂⅜╠ᾋƛƕƕƝ─ ╩

╘╢↓≤│ ⌂ ≢№╢≤ ⅎ╠╣╢⁹ 

 

(2) $!/, ʣ ᴰ 

─ ╩ ⇔≡ ╠╣√⁸ ⌐⅔™≡ $!/,╩ ╘╢ ≢─ ≤⇔≡

│ ╩ ≢⅝╢⁹ 

⅜⁸ ⌂ fiꜛ♅☻◄◒♅כ◘ꜞ ╩ ∆╢↓≤─ ≢№╢⁹≥─

╟℮⌂ ⅜fiꜛ♅☻◄◒♅כ◘ꜞ⅛─™√⇔╩ ≢⌂↑╣┌⁸ ⌂ │

≢№╢⁹╕√⁸ ⌐ ⇔√⁸ ─ ─ ╛∕─ ⁸↕╠

⌐⁸ ⌐ ─ ꜠ⱬꜟ≢ ∂≡™╢ ─ ⌂≥╩ ╘≡⁸∕─

─▪►♩◌ⱶ⅜≥℮™∫√╙─≢№╢─⅛╩ ⌐ ⇔≡⅔ↄ↓≤⅜ ≢№╢⁹≈╕

╡⁸ ─ ╩⁸ ⅛╠₈ ─ ─ ₉─╟℮⌐⁸ ⅝ↄ

™╙─⌐⇔≡⇔╕℮≤⁸ ⌂ │ ⇔ↄ⁸≥─╟℮⌂ ╛ ≢ ⅜ ∆

╢ ⇔√ ─⅛⁸№╢ ╖╩ ≡√ ≢⁸ ╩ ℮↓≤⅜ ≢№╢⁹↕╠⌐

™ ⅎ╢≤⁸™⅝⌂╡ ▪►♩◌ⱶ─ ╩∆╢↓≤│ ≢№╡⁸∕─ ─ ▪

►♩◌ⱶ⅛╠ ∆╢↓≤⅜ ≢№╢⅜⁸∕─√╘⌐│⁸ ⌐꜡☺♇◒⸗♦ꜟ⅜

⌐ ↕╣≡™╢↓≤⅜ ≤⌂╢⁹ ≢│⁸ ─ ⌐⅔™≡

⅜ ₁⌂ ≢ᾋƛƕƕƝ╛ ─ ─ ╩ ∫≡⅔╡⁸╕√⁸ ╙

⌐ ↕╣≡™√⁹↕╠⌐⁸ ─ ▪►♩◌ⱶ╛∕─ ─ ▪►♩◌ⱶ╙ ≢№

∫√√╘⁸ ─ ⌐ ∆╢↓≤⅜≢⅝√⁹ 

⅜⁸ ≢ ╩ ∆╢↓≤─ ≢№╢⁹ ⌐⅔™≡│⁸

╩ ╙♃כ♦⇔ ⇔≡™╢ ⅜ ⁸∕╣╠╩ ∆╢ ⅜

≢№∫√⅜⁸ ─ ⌐⅔™≡⁸ ⅜ ⌐◖Ⱶꜙ♬◔כ◦ꜛfi╩

∫≡⅔╡⁸ ╛ ─♃כ♦ ⌐ ∆╢ ⅜ ╡№╦↕╣≡™√⁹∕─√╘⁸

ⱪ꜡☿☻⌐⅔↑╢ ⅜ ⌐☼כⱶ☻╙♃כ♦⁸╡⌂≥ ™√∞ↄ↓≤⅜

≢№∫√⁹ 

⅜⁸◘fiⱪꜟ◘▬☼─ ⅝⌂ ─ ™ ╩♃כ♦ ∆╢↓≤─ ≢№

╢⁹ ─ ≢│⁸ ─ ╩♃כ♦⌂ ⌐ ∆╢↓≤⅜≢⅝√⁹∕─√╘

⌂ ╛ ╩ ℮↓≤⅜ │♃כ♦─↓⁹√∫⌂≥ ⁸ ≤ ↕╣
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♃כ♦╡№≢♃כ♦╢ ─ ◖☻♩⅜ ™≤™℮ ╙№╢⁹↓℮⇔√ ♃כ♦

│ ─ ≢╙₈ ∫≡™╢₉ ⅜№╡⁸∕─╟℮⌂ ≢ $!/,╩ ∆╢

≢╙⁸ ⅜ ↕╣╢⁹ 

─ │⁸ ⌐⅔™≡$!/,╩ ╘╢ ≢╙ ⌂ ≢№╢≤ ⅎ╠╣╢⁹ 
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Ɣɍ☻◒ꜞכ

♬fi◓ה

 

(1) №⌂√─ ⅔ ╕™─

╩⅔ ⅎↄ∞↕

™⁹ └≤≈∞↑  

β №≡│╕╢ │ ⌐⅔

╕™─ ⌐≈

™≡⅔ ⅎↄ∞↕™⁹ 

─ꜞ☻♩╩ⱪꜟ♄►fi≢ ⁹ ⌐

⇔≡™⌂™ │⁸ ∕─ ─ ╩ ⁹ 

 

 (2) ⅝ ⅝⅔ ™⇔╕∆⁹№⌂

√─⅔ ╕™─

╩⅔ ⅎↄ∞↕™⁹ └≤

≈∞↑ β №≡│╕╢

│ ⌐⅔ ╕™─

⌐≈™≡⅔ ⅎↄ∞↕

™⁹ 

1.  

ᵑ ⁸o ⁸ɔ ⁸ᴖ ⁸ᴗ ⁸

ᵖ ⁸ᵗ ⁸ᵘ ─  

2.  

ᵑ ƖƗ⁸ᵒ ƖƗ≤ ⇔╞

ה ╩ ™√ ⁸ɔ ─

 

3.  

ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ⁸ᵕ

⁸ᵖ ─  

4.  

ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ⁸ᵕ ⁸

ᵖ ─  

5.  

ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ⁸ᵕ

⁸ᵖ ─  

6.  

ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ⁸ᵕ

⁸ᵖ ⁸ᵗ ⁸ᵘ ⁸ᵙ ⁸ᵚ

⁸ᵛ ⁸ᵜ ⁸ᵝ ─  

7.  

ᵑ ⁸ᵒ ⁸ᵓ ⁸ᵔ ⁸ᵕ ⁸ᵖ

⁸ᵗ ─  

ⱴ◒꜡Ⱶꜟ  ♃כ♦

ƕɍ  (1) №⌂√─ ⌐≈™≡⅔ ⅎ

ↄ∞↕™ ƕ≈⌐ủ  

1.  

2.  

3. ∕─  

 (2) №⌂√─ ⌐≈™≡⅔ ⅎ

ↄ∞↕™ ƕ≈⌐ủ  

1. ƖƔ  

2. ƖƕƖƙ  

3. ƖƚƗƔ  

4. ƗƕƗƙ  

5. ƗƚƘƔ  
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6. Ƙƕ Ƙƙ  

7. Ƙƚ ƙƔ  

8. ƙƕƙƙ  

9. ƙƚƚƔ  

10. ƚƕƚƙ  

11. ƚƚ ƛƔ  

12. ƛƕ  

 

ƕɍ  (1) №⌂√─ ⌐≈™≡⅔

ⅎↄ∞↕™⁹ ─

│ ╖≢⅔ ⅎↄ∞↕

™ 1≈⌐ủ  

ה .1  

2.  

3.  

ה .4  

5.  

6.  

7. ⅎ√ↄ⌂™ 

 (2) №⌂√─ ⌐≈™≡⅔ ⅎ

ↄ∞↕™⁹ ƕ≈⌐ủ  

β ≤│⁸ ╩ ⌐

⇔≡™╢ ₁ ─

╕╡≢⁸ ─Ɽכ♫♩כ≤

─ ╩▪▼◦ⱶכꜟ╛ ╖

╕∆⁹ 

1. 1  

2. ─╖  

3. ≤ ─ ─╖─  

4. ≤ ─ ─╖─  

5. 3  

6. ∕─ ─ ─Ɽכ♫♩כ≤─ ▼◦ⱶכꜟ╛

▪╩ ╗  

 (3) ™≈⅛╠ ─ ⌐⅔

╖≢∆⅛⁹β ─ ⌐⅔

╕™─ │ ⌐⅔ ╕™─

⌐≈™≡⅔ ⅎↄ∞↕

™⁹ 1≈⌐ủ  

1. 2020  

2. 2019  

3. 2018 

~ 

16.  2005  

 (4) ─ ⌐⅔ ╕™∞∫

√ ╩⅔ ⅎↄ∞↕

™⁹ 

β 2╩⅔ ⅎ─ │

⌐₈ ₉≤₈

₉ ─↔ ╩⅔

™™√⇔╕∆⁹ 

1. ≤ ∂ ∫ ⇔√↓≤⅜⌂™╙ ╗  

2. ─ ─  

3.  

 (5) ─ ה ⌐≈™

≡⅔ ⅎↄ∞↕™⁹β ◖

꜡♫►▬ꜟ☻ ⅜ ╕∫

√≤⇔≡╙ ╩↕╣╢

│⁸ 2₈ /

1. ™≡™⌂™/ ≢│⌂™ 

2. / │ ≤ ∂  

3. / │ ≤ ⌂╢  



241 

 

   

│ ≤ ∂

₉╩⅔ ┘ↄ∞↕™⁹ 

β 3╩⅔ ⅎ─ │

⌐₈ ₉≤₈

₉ ─↔ ╩⅔

™™√⇔╕∆⁹ 

 (6) │ ∫≡™╕∆⅛ 1≈

⌐ủ  

1. ─ ╩ ∫≡™╢ 

2. ≤ ─ ╩ ∫≡™╢ 

3. │ ⇔⌂™⅜⁸ │ ╩ ∫≡™╢ 

4. ╩ ∫≡™⌂™ 

 (7) №⌂√─ ⌐≈™≡⅔

ⅎↄ∞↕™⁹ 1≈⌐ủ  

1. ╩⅔╙⌐⇔≡™╢ 

2. ⅜⅔╙≢ Ɽכ♩⌂≥ ╙⇔≡™╢ 

3. ╩⅔╙⌐⇔≡™╢ 

4. ∕─  

 (8) №⌂√─ ⌐≈™≡⅔ ⅎ

ↄ∞↕™⁹β №≡│╕╢

│ ╙№≡│╕╢╙─╩⅔

ⅎↄ∞↕™⁹ ⌐≈™≡ 1

≈⌐ủ  

β 7 ≢ ╩ ⇔√

╩  

1.  

2.  

3. ⁸ ─ ╛ ⁸ ⁸

⌂≥  

☻ⱦכ◘ .4 ⁸ ⁸ ⁸ ⌂≥─

⁸ ⌂≥  

5. ⁸ ─ ⁸ ה ⁸ ─

⌂≥  

6. ⁸ ⁸○Ɑ꜠⁸≤⌂כ♃כ

⌂≥  

7. ⁸ ⁸ ⁸ ─ ⁸

⌂≥  

ה .8 ─ ⌂≥  

ה .9 ה ה ⌂≥─  

10.  

ה .11 ⁸ ⁸ ⁸

⌂≥  β ╩ ↄ 

12. ⁸ ⁸ ⱴfi♪כ●⁸

⌂≥  

13. ∕─  

 (9) ↔ ─ ─ ╩ ≤

⇔≡⁸ 1 ≢│

┼ ⅝╕⇔√⅛ 1≈⌐

ủ  

ה ה ה

1. 1 ╙ ⅛⌂⅛∫√ 

2. 1 2  

3. 3 5  

4. 6 10  

5. 11  
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⁸ ה ↔ה

─ ⅝ ™╛⅔

™│ ↄ  

"Ƙɍↄ⌐

⅜

№ ╢ ↓ ≤

╛⁸⅛⅛╡

≈↑ ⅜™

╢↓≤│⁸

─

⌐ ╩

ⅎ≡™╢─

⅛ 

 

(10) ╟ↄ ≡│╕╢╙─╩

╪≢ↄ∞↕™ ƕ≈⌐ủ  

1. ⌐№╢ ™╢  

2. ⌐⌂™ ™⌂™  

3. ╦⅛╠⌂™ 

ƕȺ₈№⌂√⅜ ╪≢™╢ ─

⌐⁸ ╛ ⅜

⌂ │№╡╕∆⅛ ₉ 

 

ƖȺ₈ ⌐ ≢⅝

╢⁸⅛⅛╡≈↑ │™╕∆

⅛  

 

ƗȺ₈ ≢⅝╢ ╡ ™⌐⁸

│™╕∆⅛ ₉ 

 

(11) ╛ ─↓≤╩ ≢⅝

╢ ☻ⱦכ◘

ה ↑╪╔╩ ╗ ╩

⇔≡™╕∆⅛ ƕ≈⌐ủ  

β ה ה

↑╪╔⅜ ⇔≡™╢

╩ ⇔╕∆⁹

ה כⱷה SNSהꜟ

│ ™╕∑╪⁹ 

1. ⇔≡™╢ 

2. ⌐ ∫≡™√⅜⁸ │ ⇔≡™⌂™ 

3. ⇔√↓≤⅜⌂™ 

 

  

 ─ ─Ɑכ☺╩ ╗ ≡│╕╡∕℮⌂ ╩ ↑ ƕȃƗ⇔≡╙╠℮ 

"ƗɍƕƕƝ

╩ ℮

≤ ∆╢

─│≥─╟

℮⌂ ⅛

╩ ∆╢

⅜

⌐╟∫≡

⌂╢─≢│

⌂™⅛ 

(12) ─╟℮⌂ ─ ⁸№⌂

√⅜ ≈ ╩ ╢⌂╠⁸≥

─╟℮⌂ ╩ ╡╕∆⅛⁹

⅜ ™ ⌐ Ɨ≈ ╪≢

ↄ∞↕™ 

 

1. ⌐№╢ ╩ ╗ 

⁸כ◦◒♃╛ .2 ≢ ┼ ↄ 

ה .3 ה ⌐ ∆╢ 

4. ╛ ⌐ ∆╢ 

5. ▬fi♃כⱠ♇♩⌂≥≢ ═╢ 

6. ╩ ┬ ƕƕƝ⌐ ╩⅛↑╢  

7. ⌂≥⅜ ⇔≡™╢ ♄▬ꜘꜟ⌐ ∆╢ ᾋ

ƛƕƕƝ╛ᾋƜƔƔƔ⌂≥⌐ ∆╢  

8. ●▬♪╛ ▪ⱪ ₈ꜞ ↑∆כ╜⅝ ₉

⌂≥╩ ╢ 

9. ⇔┌╠ↄ ╩ ╢ 

10. ╙⇔⌂™ɯ 

11. ∕─  
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12. ╦⅛╠⌂™ 

  Ⱥɯ ⌐™√№⌂√│⁸⅔⌂

⅛⌐ ╖╩ ∂╕⇔√⁹⇔┌

╠ↄ ╩ ≡™╕⇔√⅜⁸

╖⅜ ∫≡™╕∆⁹ ⌐

│№⌂√ ≢⁸╒⅛⌐

╛ │™╕∑╪⁹╕√

⌐ │№╡╕∑╪⁹ 

⅜ ™≡™╢ ─⅔

 

ƕ ƕȃƕƕ⅛╠  

Ɩ ƕȃƕƕ⅛╠  

Ɨ ƕȃƕƕ⅛╠  

⅜ ╕∫≡™╢

ȹƖƗȺ 

ƕ ƕȃƕƕ⅛╠  

Ɩ ƕȃƕƕ⅛╠  

Ɨ ƕȃƕƕ⅛╠  

 !Ⱥɯ ⌐™√№⌂√│⁸ ⇔

™ ⌐ ╦╣╕⇔√⁹

⇔ ↄ↓≤│≢⅝╕∆⅜⁸

™ │ ⇔∕℮≢∆⁹⇔┌

╠ↄ ╩ ≡™╕⇔√⅜⁸

╖│ ⅝╕∑╪⁹ ⌐│

№⌂√ ≢⁸╒⅛⌐ ╛

│™╕∑╪⁹╕√ ─

│≢⅝∕℮⌐№╡╕∑╪⁹ 

⅜ ™≡™╢ ─⅔

 

ƕ ƕȃƕƕ⅛╠  

Ɩ ƕȃƕƕ⅛╠  

Ɨ ƕȃƕƕ⅛╠  

⅜ ╕∫≡™╢

ȹƖƗȺ 

ƕ ƕȃƕƕ⅛╠  

Ɩ ƕȃƕƕ⅛╠  

Ɨ ƕȃƕƕ⅛╠  

 "Ⱥ ⌐™√№⌂√│⁸ ⁸

∫≡│™╠╣⌂™╒≥─

⇔™ ⌐ ╦╣╕⇔√⁹

≤≤╙⌐⁸≥╪≥╪

⅜ ↄ⌂∫≡™╢╟℮⌐ ∂

╕∆⁹ ⌐│№⌂√ ≢⁸

╒⅛⌐ ╛ │™╕∑

╪⁹╕√ ─ │≢⅝∕℮

⌐№╡╕∑╪⁹ 

⅜ ™≡™╢ ─⅔

 

ƕ ƕȃƕƕ⅛╠  

Ɩ ƕȃƕƕ⅛╠  

Ɨ ƕȃƕƕ⅛╠  

⅜ ╕∫≡™╢

ȹƖƗȺ 

ƕ ƕȃƕƕ⅛╠  

Ɩ ƕȃƕƕ⅛╠  

Ɨ ƕȃƕƕ⅛╠  

 ƕɍɯᾋ

ƛƕƕƝ╩

∫≡™╢⅛

≥℮⅛ 

(18) ☿fi♃₈כ♄▬ꜘꜟ

ᾋƛƕƕƝ₉╩ ⇔√↓≤⅜№

╡╕∆⅛ ƕ≈⌐ủ  

1. ⇔√↓≤⅜№╢ 

2. ∫≡™╢⅜⁸ ⇔√↓≤│⌂™ 

3. ╠⌂™ 

 Ɩɍ

─ ≢

№╢ᾋƜƔƔƔ

│ ╠╣≡

™╢⅛⁹╕

√ ᾋ ƛƕƕƝ

≤─ ™│

↕╣≡

™╢⅛⁹ 

(19) ≢╪╦ ₈♄▬ꜘ

ꜟᾋ8000₉╩ ⇔√↓≤⅜

№╡╕∆⅛ 1≈⌐ủ  

1. ⇔√↓≤⅜№╢ 

2. ∫≡™╢⅜⁸ ⇔√↓≤⅜⌂™ 

3. ╠⌂™ 

(20) ₈ 7119₉≤₈ᾋ8000₉─

™╩ ∫≡™╕∆⅛ 1≈

⌐ủ  

β 18≢1⅛2⁸ 19 ≢1

⅛2╩ ╪∞ ─╖ 20

╩  

1. ⌐ ≢⅝╢╒≥╟ↄ ∫≡™╢ 

2. №╢ ∫≡™╢ 

3. №╕╡ ╠⌂™ 

4. ↄ ╠⌂™ 
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(21) ₈ᾋ7119╩ ∫√─│⁸

™≈↔╤≢∆⅛ ₉ 1≈⌐

ủ  

β(18)≢ 1⅛ 2╩ ⇔√

⅜  

1. ƕ  

2. ƕ Ɩ  

3. Ɨ ƙ  

4. ƚ Ɲ  

5. ƕƔ ⅛╠ 

6. ™≈ ∫√⅛ ⅎ≡™⌂™ 

"ƕɍᾋƛƕƕƝ

│≥─╟℮

⌂ ≢

↕╣≡™

╢─⅛⁹

⁸

─ ─▬

ⱬfi♩⌂≥ 

(22) ₈ᾋ7119╩≥─╟℮⌐ ╡╕

⇔√⅛ ₉β ≡│╕╢

⌐ủ 

β(18)≢ 1⅛ 2╩ ⇔√

⅜  

1. ─  

2. ▬fi♃כⱠ♇♩ ⱱכⱶⱭה☺כ%ÈÊÌÉÖÖÒ 

3. ⱳ☻♃הכⱤfiⱨ꜠♇♩  

ה .4 ה  

5. ╛ ⅜ ∆╢▬ⱬfi♩  

6. ♥꜠ⱦה○☺ꜝה  

7. ∕─  

8. ⅎ≡™⌂™ 

 (23) ₈ᾋ7119╩ ⇔√ ╩

ⅎ≡ↄ∞↕™₉ 1≈⌐ủ  

β(18)≢ 1╩ ⇔√ ⅜

 

1. 1  

2. 2  

3. 3  

4. 4  

5. 5  

"ƙɍᾋƛƕƕƝ

─

⅛╠╖√

─

≈⌂⅜╢

╕≢⌐ ⇔

√ ⁸▪

♪Ᵽ▬☻─

↕⁸ƕƕƝ

┼─

⌂≥

⌐ ⅜

№╡⁸

╩ ⅎ≡™

╢─≢│⌂

™⅛⁹

│ ᾋ ƛƕƕƝ

⌐ ⇔≡

╩ ∫

≡™╢⅛⁹ 

(24) ╟ↄ ≡│╕╢╙─╩

╪≢ↄ∞↕™ ƕ≈⌐ủ  

βȹƕƜȺ≢ ƕ╩ ⇔√ ⅜

 

Ƙ №≡│╕╢ №≡│╕╠⌂™ ⅎ≡™⌂™ה

╦⅛╠⌂™  

№≡│╕╢ 

╛╛№≡│╕╢ 

╛╛№≡│╕╠⌂™ 

№≡│╕╠⌂™ 

ⅎ≡™⌂™ה ⅛╠⌂™ 

ƕȺ₈ᾋƛƕƕƝ│⁸≈⌂⅜╢╕≢

⌐ ⅜⅛⅛╠⌂⅛∫√ ∆

←⌐≈⌂⅜∫√ ₉ 

 

2)₈ᾋ7119─▪♪Ᵽ▬☻│

∞∫√₉ 

 

3)₈ ⅜№╣┌⁸╙℮

⇔√™≤ ℮₉ 

 

4)₈ ╛ ⌐ ╩ ∫

≡ ≢⅝╢₉  

 

(25) ₈ᾋ7119⅛╠ 119 ⌐☻ⱶכ

☼⌐ ⇔≡ↄ╣╕⇔√⅛₉ 

β(18)≢ 1╩ ⇔√ ⅜

 

1. ☻ⱶכ☼⌐ ⇔≡ↄ╣√ 

2. ⇔ ∫√⅜ ⇔≡ↄ╣√ 

3. │≢⅝⌂™─≢ ≢ ƕƕƝ⌐⅛↑ ∆╟℮⌐

↕╣√ 
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 4. ⌐ ⇔≡ ⅜ ╣√─≢⁸ ≢⅛↑ ⇔√ 

5. ƕƕƝ⌐ ─ ⅜⌂⅛∫√ 

6. ⅎ≡™⌂™ה╦⅛╠⌂™ 

"ƗɍƕƕƝ

╩ ℮

≤ ∆╢

─│≥─╟

℮⌂ ⅛

╩ ∆╢

⅜

⌐╟∫≡

⌂╢─≢│

⌂™⅛ 

(26) ₈119⌐ ╩⅛↑√↓≤

⅜№╡╕∆⅛ ₉ 1≈⌐ủ  

1. ⅛↑√↓≤│⌂™ 

2. ƕ ⅛↑√↓≤⅜№╢ 

3. Ɩ Ɨ ⅛↑√↓≤⅜№╢ 

4. Ƙ ⅛↑√↓≤⅜№╢ 

 7119  

 

7119  

7119

 

7119  

7119  

 

¶ ...  

¶ ...  

¶ ...  

¶ ... 
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'/ ƖƔƖƕƕ ƙ  

ÏÛÛ×ÚȯɤɤÞÞÞȭÒÈÕÛÌÐȭÎÖȭÑ×ɤÑ×ɤÔÈÐÓɤÉÈÊÒɍÕÜÔÉÌÙɤÈÙÊÏÐÝÌɤƖƔƕƝɤÉÈÊÒɍÕÜÔÉÌÙƖƔƕƝƕƕƔƙȭÏÛÔÓ 

 (27) ⁸№⌂√─⅔ ⅎ⌐ ™

╙─╩ ╪≢ↄ∞↕™ 1≈

⌐ủ  

Ƙ ≤≡╙╟ↄ№≡│╕╢ №≡│╕╠⌂™

ⅎ≡™⌂™ה╦⅛╠⌂™  

№≡│╕╢ 

╛╛№≡│╕╢ 

╛╛№≡│╕╠⌂™ 

№≡│╕╠⌂™ 

⅛╠⌂™ 

 ƗɍᾋƛƕƕƝ

─

│≥─

№╢⅛ 

1)№⌂√─⅔ ╕™─ ≢

╙₈ᾋ7119₉╩ ⇔≡ ⇔™

≤ ™╕∆⅛  

β ─╖ 

 

!Ɩɍɯ ᾋ

ƛƕƕƝ─

│ƕƕƝ

─

Ɫכ♪ꜟ

╩ →╢↓

≤⅜≢⅝≡

™╢⅛ 

ƖȺ₈ᾋƛƕƕƝ⅜№╢↓≤≢⁸

⅜∟╜℮∟╞∑∏⌐

ƕƕƝ⅔╟┘ᾋƛƕƕƝ─

╩ ╗ ≢⅝╢≤ ™╕

∆⅛ ₉ 

 

 ƗȺ₈ᾋƛƕƕƝ⅜№╢↓≤≢⁸

≢№╢─⌐╙⅛⅛╦╠∏

⌐ ƕƕƝ ⇔≡⇔╕℮↓

≤⅜ ╢≤ ™╕∆⅛ ₉ 

 

!Ɨɍɯ ᾋ ƘȺ₈ᾋƛƕƕƝ⅜№╢↓≤≢⁸  
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ƛƕƕƝ─

│ ─

╩

╘≡™╢⅛ 

─ ≢─ ⌐≈⌂⅜

╢≤ ™╕∆⅛ ₉ 
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1. Ḩ ιר 

 ѩר (1)

▪fi◔כ♩ ─ ╩ ה ⌐╖╢≤⁸₈ ₉─ │⁸₈ ₉

≢│ƙƙȭƖǔ⁸₈ ₉≢│ƙƗȭƘǔ⁸₈ ₉≢│ƙƗȭƝǔ≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƕɯ  

 

 

(2) ₴  

▪fi◔כ♩ ─ ╩ ה ⌐╖╢≤⁸₈60 ₉─ │⁸₈

₉≢│ 25.0%⁸₈ ₉≢│ 22.6%⁸₈ ₉≢│ 22.8%≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƖɯ  
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(3) ἶ  

▪fi◔כ♩ ─ ╩ ה ⌐╖╢≤⁸₈ ₉─ │⁸₈

₉≢│ 40.3%⁸₈ ₉≢│ 37.9%⁸₈ ₉≢│ 36.2%≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƗɯ  

 

 

(4) ʫₑ Ḍ 

▪fi◔כ♩ ─ ╩ ה ⌐╖╢≤⁸₈ ≤ ─ ─╖─ ₉

─ │⁸₈ ₉≢│Ƙƕȭƛǔ⁸₈ ₉≢│ƘƗȭƖǔ⁸₈ ₉≢│ƘƕȭƖǔ

≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƘɯ  
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(5) ˹ ⁸Ӣ ̮ Ồ  

▪fi◔כ♩ ⅜ ─ ⌐ ╖ ╘√ ╩ ה ⌐╖╢≤⁸₈ƖƔƔƙ

₉─ │⁸₈ ₉≢│ƚƛȭƝǔ⁸₈ ₉≢│ƚƚȭƗǔ⁸₈ ₉

≢│ƚƛȭƚǔ≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƙɯ ─ ⌐ ╖ ╘√  

 

 

(6) ̮ᾱ Ѽ ᾱ̮ ⁸Ӣ  

▪fi◔כ♩ ⅜ ─ ⌐ ⇔≡™√ ╩ ה ⌐╖╢≤⁸

₈ ≤ ∂ ∫ ⇔√↓≤⅜⌂™╙ ╗ ₉─ │⁸₈ ₉≢│

ƙƙȭƗǔ⁸₈ ₉≢│ƙƖȭƖǔ⁸₈ ₉≢│ƙƛȭƘǔ≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƚɯ ─ ⌐ ⇔≡™√  
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(7) ҽҵ᷂ ἶϼ 

▪fi◔כ♩ ─ ה ╩ ה ⌐╖╢≤⁸₈ / │

≤ ∂ ₉─ │⁸₈ ₉≢│ 47.9%⁸₈ ₉≢│ 46.4%⁸₈

₉≢│ 53.8%≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƛɯ ה  

 

 

(8) Ҳ ͪ  

▪fi◔כ♩ ─ ─ ╩ ה ⌐╖╢≤⁸₈ ─ ╩ ∫

≡™╢₉─ │⁸₈ ₉≢│ƙƗȭƝǔ⁸₈ ₉≢│ƚƗȭƜǔ⁸₈ ₉

≢│ƚƘȭƘǔ≤⌂∫≡™╢⁹ 

 

ɯ ɪɯƜɯ ─  

 
































































