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. ─ ה  

.1  

│1889 ( 22 )⌐ ⇔⁸ ─ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ┘ ╩ ┬

≢№╢⁹ │1967 ─1,126 ╩Ⱨ⁸⌐◒כ ─ ╛ ─ ⌂≥≢

⇔⁸2002 ⌐369 ╕≢ ∟ ╪∞⁹∕─ ─ ─ ⁸2019 │474 ╕≢

⇔√⅜⁸ ⅛╠120 ⅜ ⇔ ─ ⅜ ⇔ↄ⁸ ⁸ ⌂≥─

⅜ ⇔≡™╢↓≤⅛╠⁸ │1994 ⅛╠ ⌐ ⇔√╕╕⁸⌂⅔╙∕─

│ ⌐ ⇔≡™╢⁹2019 │ 5 ─ ≤⌂╡⁸ │40 ╩ ∫

≡™╢⁹ 

─ │2015 ⅛╠ ≢№╢ ≢⁸ ─ │ ⅎ≡⅔╡⁸

─ ─ ⅜╕∆╕∆ ╕∫≡™╢⁹ 

─№╡ ⌐≈™≡│⁸₈ ─ ┘ ⌐ ∆╢ ₉⌐ ≠ↄ

₈ ₉⅜⁸ ⁸ ⁸ ╩

╘≤∆╢ ⁸ ⁸ ┘ ─ ─╙≤⁸ 11 ⌐ ⁹ ─

⁸ │₈ ╩ ≢ ↕∑╢₉↓≤╩ ⁹

│ ╩ ∆╢ ⌐ ⇔≡™╢≤↓╤≢№╢⁹ 

╙ ⅜ ⌂ ≢ ↕╣╢⌐│⁸ ⅜ ╢ ⌐⅔™≡╙ ⌐

╩ ∆╢⅛⅜ ≤⌂╢≤ ⅎ╠╣╢⁹ ⌐ ≡╙ ─ │ ⇔ↄ⁸

≤ ∂╟℮⌂ ⌐⅔⅛╣≡™╢ ╙ ↄ ∆╢√╘⁸ ⌐⅔™

≡⁸ ╩ ≤⇔√ ⌐ ∆╢ ╩ ™⁸ ─ ⌐ ∆╢ ╩

∆╢↓≤╩ ≤∆╢⁹ 
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.2 ⱨ꜡כ 

─ ⱨ꜡⁸│כ ⌐ ∆≤⅔╡≢№╢⁹ 

 

 
 1 ⱨ꜡כ 

 

 

 

  

MM

MM
11

ₒ ₓ
MM

ₒ ₓ

11
ₒ ₓ

1

ₒ ₓ

MM

MM

MM

MM

MM

MM

MM ⸗ⱦꜞ♥▫ⱴⱠ☺ⱷfi♩ ≤│
─⸗ⱦꜞ♥▫ ⅜⁸ ⌐╙
⌐╙ ╕⇔™ ┼ ⌐ ∆╢↓

≤╩ ∆⁸◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ≤⇔
√

⸗ⱦꜞ♥▫הⱴⱠ☺ⱷfi♩─ ⅝

1

MM

12

1

MM
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1. ─ ─ ⌐ ∆╢  

1.1  ─  

─ ─ ⁸ ┘∕─ ⌐⅔↑╢ ┼─ ─ ╛ ⌐

⅔↑╢ ─ ╩ ∆╢√╘⁸3 ─ ╩ ⇔√⁹ 

3 ─ ╩ ⌐ ⇔≡ ╩ ⇔⁸ ┘∕─ ─ ⌐ ⁸

≢ ╩ ∫√⁹ 

⌐≈™≡│⁸ ≢ ™√∞ↄ↓≤╩ ⇔⁸ ⌐│ ╣∏⌐ ⇔

√⁹ 

 

ₒ ⇔√ ₓ 

ᵑ ⌐ ∆╢▪fi◔כ♩  

ה ⌐ ⇔≡⁸ ⌐⅔↑╢ ─ ⁸ ┼─ ⌐ ∆

╢▪fi◔כ♩ ╩  

♩כ◔fi▪ה │⁸ ┘ ─ ⅜ ↕╣╢

─ 21 ─ 1  

 

ᵒ ─ ⌐ ∆╢▪fi◔כ♩  

ה ┼─ ╛∕─ ⁸ ─ ⌐≈™≡▪fi◔כ♩ ╩  

♩כ◔fi▪ה │⁸ᵑ≢ ∆╢ ─  

 

ᵓ ≢ ╩ ⇔≡™╢ ⌐ ∆╢▪fi◔כ♩  

ה ≢ ╩ ∫≡™╢ ⌐ ⇔≡▪fi◔כ♩ ╩  

♩כ◔fi▪ה │⁸ᵑ≢ ∆╢ ─  

  



8 

 

 

 

1.2   

  

┘ ─ ⅜ ↕╣╢ ─ 21 ─ 1  

 

   

 

 ừ 

 ừ 

 ừ 

 ừ 

  

 

 ừ 

 ừ 

 ừ 

  

 
 ừ 

 ừ 

 

 ừ 

 ừ 

 ừ 

  

  ừ 

  ừ 

  ừ 

   

   

   

 

β │⁸ ─ ⅛╠ 20 ⌐ ∆╢ ≤⇔√⁹ 

  β ⌐≈™≡│⁸ ─ ╩ ╕ⅎ≡ ╩ ∫√⁹ 

 

  

⌐ ⇔≡▪fi◔כ♩ ╩ ⇔⁸ ↔≤≢ ∆╢ ≢ ⇔√⁹ 

 

  

ה   4 2 11  

ה   4 2 28   

β ─ ╙   
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ᵑ /  A3 12Ɑכ☺ 

β ⌐ ⇔≡│ ⁸

⌐ ⇔≡│

╩∕╣∙╣ ⇔√⁹ 

ᵒ  A3 8Ɑכ☺ 

ᵓ  A3 4Ɑכ☺ 

ᵔ  A4  

ᵕ  2  

 

β ⇔√ ⌐≈™≡│ Ɑכ☺  

 

  

◖꜡♫►▬ꜟ☻ ─ ⌐╟╡ ╩ ╦⌂⅛∫√ 1 ╩ ↄ 20

⅛╠ ╩ √⁹ 

  

 

 

β ─ ⌐≈™≡│⁸ ⅜ ╠╣⌂⅛∫√⁹ 

קּ
ù 298 199 129 199
ù 233 206 131 214

֩ ֪ ù 225 137 97 139
֩ ֪ ù 212 83 40 91

106 63 46 65
ù 235 194 129 197
ù 162 158 108 166
ù 231 172 125 175

֩ ֪ 315 242 151 249
ù 200 163 124 167
ù 189 163 124 165
ù 231 174 119 179
ù 102 73 63 77

Ⱨ֩ ֪ ù 142 64 43 66
151 107 76 107

ù 230 152 106 155
ù 149 57 42 58

₲ ₲ ù 104 27 18 27
353 307 134 311

79 18 11 18
ù 2,943 2,022 1,398 2,075

1,004 737 418 750
3,947 2,759 1,816 2,825

Ⱳ

Ⱳ
Ⱳ
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2.  

2.1  ▪fi◔כ♩  

│ Ɑכ☺╩ ⁹ 

 

 ▪fi◔כ♩  

ה ≢─ ⌐≈™≡⁸₈ ⌐ ╣∏⌐ ≢⅝╢↓≤₉╛₈ ⌐╟╢ ─

╩ ╠∑╢↓≤₉⁸₈ ─ ╩ ╛ ⌂≥ ⌐ ⅎ╢↓≤₉╩ⱷꜞ♇♩⌐ ∂≡

™╢ ≢№∫√⁹ 

ה ≢─ ─ │⁸₈ ⌐ ₉⅜ ™ ≢№╡⁸ ≢│№╕╡

↕╣≡™⌂™ ≢№∫√⁹ 

ה ≢─ ─ │₈ ┘⌐ ↄ≤⅝₉╛₈ ₉⅜ ™ ≢№∫√⁹ ≢

₈ ⇔⌂™₉⅜ ╙ ™ ≢№∫√⁹ 

₈ה ≢⅔ ⅛↑⅝∫┴₉⌐≈™≡│⁸ ─ ≢№╡⁸ ⇔√↓≤⅜№╢ ╙

≢№∫√⁹ 

ה ה ─ ⌐≈™≡⁸ ⅜₈ ╩ ╘╢≤⅝₉≤ ⇔≡⅔╡⁸

─ ≤ ⌐ ╙ ╘╢ ≢№∫√⁹ 

ה ⌐≈™≡│⁸ ┘ ╛Ᵽ☻ ╕≢ ⅜ ™ ≢№∫√⁹ 

ה ה ─ ⌐⅔™≡⁸ ⅜ ─ ⌐╟╢ ≤ ⇔≡™√⁹ 

ה ה ─ ⌐≈™≡│⁸₈ ─꜡☻⅜ ⌂™⅛╠₉⁸₈ ⅜ ™⅛╠₉⁸₈

─ ╘₉⅜ ™ ≢№∫√⁹ 

ה ≢ ≢⅝╢⌐╙ ╦╠∏ ∫≡™⌂™ ⌐≈™≡│⁸₈ ─ ─≈™≢₉╛₈

⅜⅛⅛╠⌂™₉⁸₈ ⅜⅛⅛╠⌂™₉⅜ ™ ≢№∫√⁹ 

ה ≢ ≢⅝╢⌐╙ ╦╠∏ ╩ ⇔≡™╢ ⌐≈™≡│⁸₈ ─ ⅜ ╠∑

╢₉╛₈ ╡⌐ ≢⅝╢₉⅜ ™ ≢№∫√⁹ 

 

ќ ה ─ │₈ ╩ ╘╢≤⅝₉⅜ ╙ ↄ⁸ ─ ─ ≢ ─

≤⇔≡ ⅜№╢↓≤╩ ⇔≡╙╠℮↓≤⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

 ─ ─ⱷꜞ♇♩≤⇔≡│⁸₈ ⌐ ╣∏⌐ ≢⅝╢↓≤₉⁸₈ ⌐╟╢

─ ╩ ╠∑╢↓≤₉⁸₈ ─ ╩ ╛ ⌂≥ ⌐ ⅎ╢↓≤₉⅜ ↄ⁸

─ ╛ ─ ≤ ∫√ ╩ PR⇔≡™ↄ↓≤⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

 ╕√⁸₈ ≢⅔ ⅛↑⅝∫┴₉⌐≈™≡⁸ ⅜₈ ╠⌂⅛∫√─≢ ∫≡╖√™₉≤

⇔≡⅔╡⁸ ≤ ⌐ PR ⇔≡™ↄ↓≤≢⁸ ─ ⌐╙≈⌂⅜╢↓

≤⅜ ⅎ╠╣╢⁹ 

  



11 

 

 

 

 ▪fi◔כ♩  

ה ה ─ ⌐≈™≡⁸ ⅜₈ ╩ ╘╢≤⅝₉╕√│₈ ₉

≤ ⇔≡™√⁹ 

ה ה ─ ⌐⅔™≡⁸4 ⅜ ⌐╟╢ ≤ ⇔≡⅔╡⁸ ─ ⅜

╖╠╣√⁹ 

ה ┼─ ⌐≈™≡│ ⅜₈≥∟╠⅛≤™℮≤ ⌂ↄ ⇔≡™╢₉₈ ⌂ↄ

⇔≡™╢₉≤™℮ ≢№╡⁸ ⌐⅔™≡ ┼─ ─ ⅜ ∂≡™╢ ≢№∫

√⁹ ╕≢ ⇔≡™╢ ≤⁸ ╕≢ ⇔≡™╢ ≢│ ⅝⌂ │╖╠╣⌂

⅛∫√⁹ 

ה ┼─☻♩꜠☻⌐≈™≡│ ⅜₈ ™⌐ ∂╢₉₈ ₁ ∂╢₉≤™℮ ≢№╡⁸

⌐⅔™≡ ┼─ ─ ⅜ ∂≡™╢ ≢№∫√⁹ ╕≢ ⇔≡™╢ ≤⁸

╕≢ ⇔≡™╢ ≢│ ⅝⌂ │╖╠╣⌂⅛∫√⁹ 

ה ╩ ∫≡™╢ ≤⇔≡│⁸₈ ⅜ ↄ⌂╢₉╛₈ ─ ₉⁸₈ ≢─ ₉⅜

ↄ⁸₈ ─ ₉│№╕╡ ↕╣≡™⌂™ ≢№∫√⁹ 

ה ╩ ╦⌂⅛∫√ ⌐ ∂╢ ⌐≈™≡│⁸₈●♁ꜞfi ⅜ ╟╡ ↄ⌂╢₉⁸₈ ⌐

↔∑╢ ⅜ ⅎ╢₉⅜ ↄ⁸ ⌐≈™≡│ ⅜₈ ≢ ∆╢ ⅜⌂ↄ⌂╢₉

≤™℮ ≢№∫√⁹ 

 

ќ │ ⌐⅔™≡╙ ╛☻♩꜠☻─ ≈≤⌂∫≡™╢ ⅜ ↄ⁸ ─ ╩

∆╢↓≤≢⁸∕╣╠⅛╠ ↕╣╢↓≤╩ PR ∆╢↓≤⅜⁸ ⌐≈⌂⅜╢≤ ⅎ╠╣

╢⁹ 

 ∑≡⁸●♁ꜞfi ─ ╛ ─ ⌐≈™≡╙⁸ ─ ╩ ∆╢↓≤≢

↕╣╢≤ ⅎ╠╣╢⁹ 
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 ▪fi◔כ♩  

ה ≢ ⇔≡™╢ ⌐≈™≡│₈ ─ ₉⅜ ™ ≢№∫√⁹ 

ה ─ ⌐≈™≡⁸ ≢│₈ ⅜№╢₉⅜ 8 ≢№╢ ⁸ ≢

│₈ ₉│ 6 ≢№∫√⁹ 

ה ─ │ 8 ⅜₈ 5 ₉≢№∫√⁹ 

ה ╩ ∫≡™╢ ≤⇔≡│⁸₈ ⌐ ╣⌂™₉╛₈ ⅜≢⅝╢₉⅜ ≤⇔≡ ⅝

ↄ⁸₈ ⅜ ↕╣⌂™₉╛₈ ─☻Ᵽה ╡ ⅜╦⅛╠⌂™₉│№╕╡ ↄ⌂⅛∫√⁹ 

ה ⌐⅔↑╢ ⌐≈™≡│⁸₈●♁ꜞfi ─ ⅜ ⅝™₉╛₈ ─ ⅜⅛⅛

╢₉⅜ ↄ⁸ ⌐≈™≡│₈ ╛ ─ ₉╛₈ ─ ₉⅜ ™ ≢№∫

√⁹ 

ה ≢─☻♩꜠☻⌐≈™≡│⁸7 ⅜₈ ⌐ ∂≡™⌂™₉ ≢№∫√⁹ 

 

ќ │⁸●♁ꜞfi ─ ╛ ─ ─ ⅜ ⅝ↄ⁸ ─ ╩

∆╢↓≤≢⁸∕╣╠⅛╠ ↕╣╢↓≤╩ PR ∆╢↓≤≢⁸ ─ ⌐≈⌂⅜╢≤

ⅎ╠╣╢⁹  



13 

 

 

 

2.2  ─  

 ╩ ≤⇔√ ╩│∂╘≤∆╢ ─ ┘ ─

╩ ∆╢ ה ╩ ≤⇔√ ╩│∂╘≤∆╢ ─ ─ ╩

∫√⁹ 

  

 ⇔√ ⌐ ↑√MM  

 ↑ ≢─  ꞉כ◒◦ꜛ♇ⱪ─  

 ┘∕─   

 ⌐ ∆╢ ┘∕─

⌐ ⇔≡⁸ ─ ─

ה ╩ ∆╢≤≤╙⌐⁸

≢─ ╩ ∆╢√╘─

↑╩ ╢ ─  

─ ⌐ ℮

⅛╠ ╩ ⌐ⱪכꜟ◓⁸╡ ⅛╣⁸

⌐⅔↑╢ ─

╩◒כⱪ꞉כꜟ◓≡™≈⌐  
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3. ⅔╟┘∕─ ╩ ≤⇔√MM─ ─ ≤  

2.≢─ ╩ ╕ⅎ⁸MM ─ ≤⇔≡₈ ↑ ≢─ ₉⁸₈꞉

─ⱪ♇ꜛ◦◒כ ₉╩ ⇔√⁹ 

 

ₒ ⇔√MM ₓ 

ᵑ ↑ ≢─  

ה ⌐ ∆╢ ┘∕─ ⌐ ⇔≡⁸ ─ ─ ה

╩ ∆╢≤≤╙⌐⁸ ≢─ ╩ ∆╢√╘─ ↑╩

╢ ─ ╩ ℮⁹ 

ה ≤⇔≡⁸Γ Δ⁸Γ ↑ Δ⁸Γ Δ⁸Γ▪fi◔כ♩ Δ⁸

╩☿♇♩⌐⇔≡ ╩ ∫√⁹ 

ה ─ ⌐№╦∑≡⁸ ⇔√ ⌐▪fi◔כ♩ ┼─ ╩ ∆

╢⁹ 

ה │⁸11 ⌐ ↑ ╩ ℮ 2 ⁸

⌐ ⇔√ ┘∕─ ≤∆╢⁹ 

 

ᵒ ꞉כ◒◦ꜛ♇ⱪ─  

ה ─ ⌐ ℮ ⅛╠ 25 ╩ ╡⁸6

⌐ⱪכꜟ◓─ ⅛╣⁸ ⌐⅔↑╢ ─ ⌐≈™≡◓

╩◒כⱪ꞉כꜟ ℮⁹ 

ה ┘ ─ ⅜ ↕╣╢ ─ 21 ─ 1

≤⇔⁸ ≢ ─ ┘⅛↑╩ ℮⁹ 
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3.1  ⌐ ∆╢MM  

3.1.1  ↑ ≢─  

  

⌐ ∆╢ ┘∕─ ⌐ ⇔≡⁸ ─ ─ ה

╩ ∆╢≤≤╙⌐⁸ ≢─ ╩ ∆╢√╘─ ↑╩ ╢ ╩

⇔√⁹ 

 

  

 

 

 ⁸  

∕╣∙╣─ ≢ ╩ ™⁸▪fi◔כ♩ ─ ╩ √⁹ 

 

 ⁸  

    

 220 144 65.5  

 181 158 87.3  
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ה  ⇔√  

1)   
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2)  ↑  
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3)  ┼─ ™  
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3.1.2  ↑ ⌐⅔↑╢▪fi◔כ♩  

 ─  

ה ╛ ⅜ ™ ≢№∫√⁹ 

ה ≢│ ⌐ ═⁸JR ╛ ─ ╙ ™ ≢№∫√⁹ 

 

 

 ─  

 

 

 ┼─ ╩ ⅎ√  

ה  4 ⅜ 2 ╕≢⌐ ⅎ ╘≡⅔╡⁸ ™─│ 3 ─ ≢№∫√⁹ 

 

 

 ┼─ ╩ ⅎ√  
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 ≢ ∫√  

─╣∏™ה ╙₈ ⌐ ∫√₉₈╛╛ ∫√₉⅜ 7 ≢№∫√⁹ 

ה ─ ╛ ™ ⌐≈™≡│₈ ⌐ ∫√₉⅜ ™ ≢№∫√⁹ 

 

 

 ≢ ∫√  

 

 ╩ ⅎ╢ ≢ ⌐ ⇔™  

╩ ⅎ╢ ≢ ⌐ ⇔™ │⁸Ᵽ☻╛ ⌐≈™≡╙ ⅜╖╠╣√⁹ 

 

 ╩ ⅎ╢ ≢ ⌐ ⇔™  

 ǊƷ  

Ᵽ☻ ⅛╠Ᵽ☻│№╢─⅛ 

Ᵽ☻─  

 ⅜ ∑╠╣╢─⅛ 

 ─  

 ⌐╟╢ ╣ 
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3.2  ⌐ ∆╢MM 

3.2.1  ꞉כ◒◦ꜛ♇ⱪ─  

  

ה ─ ⌐ ℮ ⅛╠ 25 ╩ ╡⁸6 ⌐ⱪכꜟ◓─ ⅛

╣⁸ ⌐⅔↑╢ ─ ╩◒כⱪ꞉כꜟ◓≡™≈⌐ ∫√⁹ 

ⱪכꜟ◓ה ↑⌐≈™≡│⁸ ⌂╢ ─ ⅜ ≢⅝╢╟℮⌐ ∆╢⁹ 

ה 2 ╩ ⇔ ╩ꜟכꜙ☺◔☻ ⇔√⁹ 

─◒כⱪ꞉כꜟ◓ה ≤⇔≡⁸ ⅜ ─ ⌐ ∆╢↓≤⌐⌂∫√ ⁸

╩ ⌐ ⇔≡ ⇔≡╙╠ⅎ╢╟℮⌐∆╢√╘⌐│⁸ ╛∕─

⌐ ↑≡≥─╟℮⌂ ⅝⅛↑╩ ⅎ┌╟™⅛╩⁸ ⅜ ╠─ ≢ ⅎ⁸◓ꜟכⱪ

↔≤⌐ ╩ ∫√⁹ 

⁸꞉√╕ה ⱪ♇ꜛ◦◒כ ⁸꞉ ─ⱪ♇ꜛ◦◒כ ╩≤╡╕≤╘√ ╩ ⇔⁸

─ ┼ ∆╢↓≤≢⁸꞉כ◒◦ꜛ♇ⱪ⌐ ⇔≡™⌂™ ⌐ ⇔≡

╙⁸ ⌐ ↑√ ╩ ⅎ╢╟℮ ⇔√⁹ 

 

  

3 12 19 ( )   

4 1 30  

β │ ◖꜡♫►▬ꜟ☻ ─ ╩ ╕ⅎ ≤⇔√⁹ 
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