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ӳ Ɇɧɓ⁄Ẏ᷂ Ǔ ǞǦ ǲǶƲ ῇ⁸ǮǶ ẎǮ₳₡ ǵʝ ∕ ы

ǵ 33 ₴ѝǲǉǦȒ 5,031 ӧ t ǵ ὡ∕ Ǔ ǠȒǯ ǜȓȒƳǤǵ

ǵ ὡ∕ ы ǶƲ⁸Кǵʝ ∕ ԁ Ǯǵ֯ ы Ǯ 124 ӧ tƲ

ʝ ∕ ыѝḹǮǵʥ ы Ǯ 1,663 ӧ t ǵы ҘǓʥ ǠȒǦȈƲ

ⅎḢы ȋ̌ Ǯǵы ǵ Ǔⱳ ǯǱȒƳ 

1   Ѹ                              
 

 

 

 

 

 

 

 

₈ ₉ ⁸₈ ₉≤™℮⁹ ≢│⁸ ♩ꜝⱨ

┘ ⁸₈ ₉≤™℮⁹ ⌐ ⅝⌂ ╩╙√╠∆≤ ↕╣╢

─ ╩ ≤⇔√⁹ │ 622 5,031 t ≢№╡⁸↓╣│

─ 27 ⌐⅔↑╢ 155 t ─ 4 33 ⌐№√╢⁹ 

─℮∟⁸ꜞ◘▬◒ꜟ ⌂╙─⌐≈™≡│ ≤⇔≡ ∆╢↓≤╩

≤∆╢⁹ ┘ ⌐≈™≡│ ─ ≢ ╙⇔ↄ│

╩ ℮⅜⁸ ─ │ 211 t⁸ ─ │ 576 t ≢№

╡⁸ ⅜ ∆╢ │ ─ ⅜ ≤⌂╢⁹ 

─ ⌐№√∫≡│⁸ ─ ⌐╟∫≡ ─ ╛

⁸ ⅜ ⌂╢√╘⁸ ─ ⌐ ∂√ ╩ ∆╢ ⅜№╢⁹ ≢

│⁸ ≢─ ╩ ≤∆╢ ≤⁸ ה ─ ╛ ≢

─ ─ ⅜ ≤⌂╢ ⌐ ↑≡ ─ ╩ ∫√ 1- 1- 1⁸ 1- 1- 1

⁹ 

1- 1- 1 ↔≤─ ≤  

 ӳ ⁄Ẏ᷂ 

Ḩ  

ӳ ⁄Ẏ᷂ 

ζ  

ῇ Ӕ

̗˔  

ὡ Ӣѝ ᾛʴ  Ẏ  ᾛʴ  

ᾍꜘ  
ῇ⁸Ӵ ᾍ  ꜘ

֯  

⁸Ẇ Ẇ ⅎḢы

̌ ы

 

ῇ⁸Ӵ ᾍꜘ

ʝ ⁸Ẇы  

ὡ∕  

622 ӧ t 

֯ 67 ӧ t 

ʥ 68 ӧ t 

̀ 1 487 ӧ t 

5,031 ӧ t 

֯ 335 ӧ t 

ʥ 2,239 ӧ t 

̀ 1 2,457 ӧ t 

2,236 ӧ t 

֯ 184 ӧ t 

ʥ 975 ӧ t 

̀ 1 1,077 ӧ t 

ὡ∕ ы ֯ 2 
֯ 211 ӧ t ⁸ 3 ₴ ы  

ʥ 576 ӧ t ыѝḹ ̵ὦ Ẏ ḹ  ֻ

ⅎḢы ̌  

ы ⱳ  

֯  

ʥ  

֯ 124 ӧ t 

ʥ 1,663 ӧ t 

֯  

ʥ 399 ӧ t 

β1 ⅜╠⁸ ↄ∏⁸ ⁸ ꜞ◘▬◒ꜟ ⌂╙─╩№╦∑≡₈∕─ ₉≤⇔√ 

β2 ─ ┘ ≢ ≢⅝╢ ─ p.20,21  

1 - 1  ῇ⁸ǵ ὡ∕ ы ǵ  

ὡ Кὦ 
ὑ᷂  
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≢   ╛ ≢─ ─ ⅜  

1- 1- 1 ⁸ ≤ ─  
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ӳ Ɇɧɓ⁄Ẏ᷂ ǵ ὡ ǲȏȑẎ ǲ ǠȒǚǯǓ ὑǜȓȒ ὡ∕

ǲǫǋǭƲ Ẏ ֒ǵ ὡǵ ș ǒǞƲǤȓȐș ǒǫ

ǲы ǞƲȉǪǭ ὡ ǲǑǘȒ ⁸ǵ ṑǵͪЋƲǱȐǺǲ ⱥ ɵⱥ

ș ǯǞǭƼ ῇ⁸ ὡ∕ ы ƽș ὑǞǦƳ 

 

 

 

 

 

 

23 3 11 ⌐ ⇔√ ╩ ≤∆╢ ┘ ⌐╟╢ ₈

₉≤™℮⁹ ≢│⁸ ⌂ ─ ⅜ ∆╢≤≤╙⌐⁸ ⌐ ℮

╛ ─ ⌐╟╡⁸ ≢│ ⅜ ╛ ∂╡≤⌂∫√⁹↓─√╘⁸

─ ה ≤╙⌐ ⅜ ⌂╙─≤⌂╡⁸ ╛ ╩ ≤∆╢

≢│⁸ ╕≢⌐ ⌡ 3 ─ ╩ ⇔√⁹ 

↓─ ╩ ╕ⅎ │⁸ ─ ╩ ⅛≈ ⌐ ℮√╘─ ⁸ ה

⌐≈™≡⁸ ╩ ⇔√₈ 26 3 ₉╩

⇔√⁹╕√⁸ ⁸₈ ₉≤™℮⁹ │⁸₈ 29 3

₉ ⌐⅔™≡⁸ ┘ ⌐╟╢ ╩ ⇔⁸ ∆╢

─№╢ ♩ꜝⱨ ⌐≈™≡⁸ ─ ╩ ∫≡™╢⁹ ⌐⁸

⌐≈™≡│⁸₈ 28 4 ₉╩ ⇔⁸ ⌐⅔™≡

⌐ ∆╢⁸ ╩ ⅛≈ ⌐ ⇔⁸ ─ ≤ ⌂ ה

╩ ╢╙─≤⇔≡™╢⁹ 

↓℮⇔√ ⅛╠⁸ │ ─ ╩ ⅛∆≤≤╙⌐⁸ ⅜ ⇔√ ⌐

⅜ ↕╣╢ ⌐≈™≡⁸ ⅛≈ ⌐ ╩ ℮↓≤≢⁸ ─ ─

┘ ─ ⅛╠─ ה ─ ╩ ⌐⁸ ≤⌂╢ ╩№╠⅛

∂╘ ≤⇔≡≤╡╕≤╘√╙─≢№╢⁹⌂⅔⁸ │⁸ ─ ╛⁸ ─

─ ⁸⌂╠┘⌐ ─ ─ ─ ⌐ ⇔≡⁸

⌐ ∂ ⁸ ⇔≡™ↄ╙─≤∆╢⁹ 

 

  

1 - 2  ֗Ǻ  
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ᾍ ᷂ Ǜǯǲ ὡ∕ ǵ ȋ Ἥ ǵы ֯ ș ǞƲы ǲ

ǉǦȒ ǵ☻Ҋș ǲǠȒǚǯǮƲǉȐǒǟȈⱳ Ǳ ὑș Ǫǭ ș

їǠȒǚǯǲȏȑƲ ȋǒǮ Ǳ ὡ∕ ᾍ Ǔ ǏȒȏǍǲы ș ὑ

ǞǦƳ 

 

 

 

 

 

 

 ὑǵ                                

│⁸ ♩ꜝⱨ ⌐ ∆╢ ⌂ ⅜ ⇔√ ─

─ ⌐≈™≡⁸№╠⅛∂╘ ⌂ ╩ ∫≡ ╩ ∆╢↓≤⌐╟╡⁸ ╛⅛

≢ ⌂ ┘ ה ⌐ ∆╢↓≤╩ ≤⇔≡ ⇔√⁹ 

∆╢ │⁸₈ ₉ ┘₈ ₉⌐ ≠⅝⁸

₈ ♩ꜝⱨ ₉⁸₈☻כ◔  ♩ꜝⱨ ₉⁸₈☻כ◔ 

─ ₉╩ ≤⇔√⁹ ≢│⁸ ⌐⅔↑╢

╛ ╩ ∆≤≤╙⌐⁸ ↔≤─ ─ ╛ ─

╩ ⇔⁸ ⌐№√╢ ─ ╩ ⌐∆╢↓≤≢⁸ ⌐ ╛⅛⌐ ╩

∆╢↓≤╩ ⇔√⁹ 

⁸ ⅜ ⇔√ ⌐ ⅎ⁸ ≤─ ⁸ ┼─ ⁸ ┼─

╩ ╛⅛⌐ ℮↓≤⅜≢⅝╢╟℮⁸ ⅛╠ ╛ ⁸ ≤─

⌐ ╘╢⁹╕√⁸ ⅜ ⌐ ⌐ ↕╣╢╟℮⁸ ─ ⇔╛ ⌂

┼─ ⌐ ╘╢⁹ 

  

1 - 3  ǵ̬ Ǭǘ 



 Ѹ 

5 

 

 ǵ̬ Ǭǘ                             

│⁸ ╛ 28 ⅛╠ ╠╣√ ─ ╛ ─₈

26 3 ₉ ┘ ─₈ 28 4

₉╩ ╕ⅎ⁸₈ ₉╛₈ ₉╩ ⇔

⇔√ ≢ ∆╢╙─≤∆╢⁹ 1- 3- (2) - 1 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- 3- (2) - 1 ─ ≠↑  

₈ ⌐⅔↑╢ 27 11  

ꜟ◒▬◘ꜞה ₉ p.6  

 

 
Ẏ ὡ∕ ᾍ
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ὑ  
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᷂ ̱  
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Ẏ ὡ  
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 ǵ                                 

│⁸₈ 1  ₉⁸₈ 2  ₉╟╡ ↕╣╢⁹ 

 

1  

 Ѹ 

─ ╛  

─ ⁸ ─ ≠↑≤ ⁸ ─  

2  

ὡ∕ ᾍ  

─ ─ ⌐ ∆╢  

ה ⁸ ⁸ ⁸ ─

ה ⁸ ⁸ ⁸

─ ⁸ ┼─  
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⁸ǵḨ ḸǯǞǭƲ̬ ɵ᷂һƲ˲֥Ʋ Ʋ Ʋ ӓ ǲǫǋǭ ǞǦƳ 

 

 

 

 

 ̬ ɵ᷂һ                                    

│⁸ ─ ⁸ ─╒╓ ⌐№╢ ⌐ ⇔≡⅔╡⁸ │

40.3km⁸ 42.9km⁸ │ 429.40km 2⌐ ╪≢™╢⁹ │ ⁸ ─ ↄ

╩ ╘╢╒⅛⁸ ╛ ⅜ ↕╣√↓≤⌐╟╡⁸ │ ⌐ ∆╢╕≢⁸

╕√ ─ ⇔╞ │ ⌐ ∆╢╕≢ ⅜∫≡™╢⁹ 

─ │⁸ ─ ⌐ ⁸ ⌐ ⅜ ⌂╡⁸↓─ ─

⌐⁸ ╛ ⌂≥⌐╟∫≡ ↕╣√ ⁸ ─ ⅜ ⅜∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

1- 4- (1) - 1 ─ ╟╡  

  

1 - 4  ⁸ǵḨ Ḹ 
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 ˲ ֥                                    

27 10 1 ─ ─ │ 514,865 ⁸ │ 230,509

≢№╢⁹ │ ≢ ≢№╢≤≤╙⌐⁸ ⌐⅔™≡╙ ─

⁸ ⌐ ← ≢№╢⁹ 1- 4- (2) - 1 ⌐ ⌐⅔↑╢ ─ ≤ ─ ╩

∆⁹ ≢│ 7 ≢ ⅜ 3.6 ⇔≡™╢⅜⁸ │ 20.6 ⌐╕≢ ⇔≡

⅔╡⁸ ⅜ ⇔≡™╢ ⅜℮⅛⅜ⅎ╢⁹╕√⁸ 1- 4- (2) - 2 ⌐ ∆╟℮⌐⁸

│ ⌂ ≤ ⁸ ⌐⅔™≡╙ ⅜ ⌐№╡⁸

⌐⅔™≡╙ ┼─ ─ ⅜ ⇔≡™╢⁹↕╠⌐⁸ │

┘ ─ ⌐╟╡⁸ ─ ⅜ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

1- 4- (2) - ה 1 ─          1- 4- (2) - 2 ─  

 

                                      

─ │⁸ ⌂ ⌐ ∆╢⁹ 28 ─ │17.6ϴ⁸

│ 1,584mm ≢№╡⁸ │ 6 ⌐ ↄ⁸12 ⌐ ⌂™ ≢№╢⁹

│ 1,925 ≢№╡⁸ ⌐╙ ⅜ ™⁹ 

│ ⌐⁸ │ ⌐ ⅜ ╠╣╢↓≤⅛╠⁸ ╩ ⇔≡ ⅜

⇔≡⅔╡⁸ ─ ╙ ─ ╛ ⌐ ═╣┌ ⌂ↄ⁸ ╛⅛≢№╢⅜⁸

⌐ ⅜ ⌂╘≢№╢√╘⁸ ─ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

1- 4- (3) - 1 ─        1- 4- (3) - 2 ─ S62 H28  
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 Ū  

─ ╩ 1- 4- (4) - 1⌐ ∆⁹ │⁸ 1

≢ ⇔⁸ 3 ≢ ─ ⅜╖╠╣╢⁹ 

┘ ≤ ∆╢≤⁸ 1 ┘ 2 ─ │ ↕ↄ⁸

3 ─ ⅜ ↄ⌂∫≡™╢⁹⌂⅛≢╙ ה ⁸ ה ◘

☻ⱦכ ⁸ ה ─ ⅜ ™ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

1- 4- (4) - 1 ─  

 

 ū   

─ ╩ 1- 4- (4) - 2⌐ ∆⁹ │ ⇔≡ ⌐№╡⁸ 27

⌐│ 12 ≢ 60 ≤⌂∫≡™╢⁹↓─ ⌐⁸ ⅜ ╘╢ │ ⇔≡™╢⅜⁸

↓╣│ ∆╢ ⅜™⌂™ ─ ⅜ ⇔√√╘≤ ⅎ╠╣╢⁹ 
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 Ŭ  

─ ╩ 1- 4- (4) - 3⌐ ∆⁹ │ 14,000 ╩ ⇔≡™╢⁹

⅜ 23 ⅛╠ 25 ⌐ ⇔√⅜⁸∕─ ⇔≡™╢⁹ │

24 ⌐ ⇔√─∟⁸400 ≢ ⇔≡™╢⁹ 

─ │⁸ ⁸ ⁸│╪ ⁸ ⌂≥

⅜ ⅝⌂►▼▬♩╩ ╘≡™╢⁹ ─ ⌐│ ╩ ≤⇔√

⅜ ⅜╡⁸ │ ≢╙ ⌐ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

1- 4- (4) - 3 ─  

 

 ŭ ᵀ  

1- 4- (4) - 4⌐ ∆╟℮⌐ 11 ⁸ ─ ⅜ ™≡™╢⁹

26 ⌐⅔↑╢ ─ │⁸ 11 65 ⌐ ⇔⁸ │ 74 ≢№╡⁸ ⅜

╟╡ ⇔≡™╢ ⌐№╢⁹ 

 

 

 

 

 

 

 

 

 

 

1- 4- (4) - 4 ─  
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 ӓ                                     

⌐│ ↄ─ ⁸ ⌂≥⅜№╢⁹∕╣╠│ ─ ≤ ╩ ╪∞

⁸№╢™│ ╩ ⇔√ ─ ⌂ ≢№╡⁸∕─ ╩ ╢≤≤╙⌐⁸

⌐ ⅎ≡™ↄ═⅝╙─≢№╢⁹ 

 ⌐⅔↑╢ 29 10 14 ─ │⁸ 3 ⁸

32 ⁸ 69 ⁸ 164 ⁸ 268 ≢№╡⁸ 28 11 29 ─

│⁸ 10 ⁸ 1 ─ 11 ≤⌂∫≡™╢⁹ 
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ǮǶƲ ș̢ǋ ὡǓⅎ ᶪǲ֗ǽǚǯǓ˔ ǜȓȒ Ḍǵ᷂ ӳ

Ɇɧɓ⁄Ẏ᷂ ǯƲ ⁸ǲᾯ᷂ Ǳ ὡșȉǦȐǠ ʤḌǵ᷂ ῇ Ӕ

̗˔ ǵ᷂ șᾍ ǯǠȒƳ 

 

 

 

 

 

₈ 25 3 ₉≢│⁸ 1- 5- 1⌐ ∆ 5 14◔

─☻כ ⅜ ╦╣≡™╢⁹ 

≢│⁸ ╩ ™ ⅜ ⌐ ┬↓≤⅜ ↕╣╢ ♩ꜝⱨ ≤⁸

─ ⌐╟╢ ─℮∟ ⌐ ─ ╩╙√╠∆≤ ↕╣╢

─ ╩ ≤∆╢⁹ ♩ꜝⱨ ⌐≈™≡│₈

₉≤ ╩ ╡⁸ ☻כ◔ ┘ ╩☻כ◔ ∆╢⁹

─ ⌐≈™≡│₈ ₉≤ ╩ ╡⁸ ─ ⅜ ⅝™

☻כ◔ 2╩ ∆╢⁹ 

 ⌂⅔⁸ ─ ⌐╟╢ ⌐≈™≡│⁸

⅜ 29 12 ⌐₈ ─

₉╩ ⇔≡⅔╡⁸ ⌐╦√∫≡ ╩ ∫≡™╢⁹ ⁸ ⌐ ≠⅝

⅜ ╩ ∆ ⁸ ╙ ╩ ∆╢⁹ 

 

1- 5- 1 ⌐⅔↑╢  

ὑ᷂   
⁸  

Ẏ ↓ 

ὡ

ὑ 

ӳ ⁄Ẏ᷂ 
Ḩ ζ  

ζ ζ  
7  
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1- 5- 2 ↔≤─  

 

 

 

1- 5- 1 ─  

₈ 25 3  ₉p.46⌐  
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1- 5- 2 ♩ꜝⱨ ☻כ◔  

₈ 25 3  ₉p.83╩ ⌐  

 

 

1- 5- 3 ♩ꜝⱨ  
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ǮǶƲᶮǓὑȈǦƼ ὡ∕ ᾍ ƽǯ ֻșᶫȑƲ᷂ ȋ ǵ

ὡǲ̢Ǫǭ ǠȒ ὡ∕ ֗Ǻ ȋ ǵ ǲ̢Ǫǭ ǠȒ∕

șᾍ ǯǠȒƳ 

 

 

 

 

 

⌐ ∆╢ ╩ 1- 6- 1 ⌐ ∆⁹ ≢│ ─℮∟⁸ ⌐

∆╢↓≤⅜ ↕╣╢ ⁸ ⁸◖fi◒ꜞ⁸╠⅜♩כ ↄ∏⁸ ⁸

⌐≈™≡│ ╩ ∆╢≤≤╙⌐⁸ ─ ─ ≤─

╩ ∫√⁹╕√⁸ ╛ ─ ⌐ ™ ∆╢ ─℮∟⁸ ↔╖⌐≈

™≡│ ╩ ⇔⁸⇔ ⌐≈™≡│ Ⱳכꜟ♩▬꜠ ┘ ♩▬꜠─ ╩ ⇔

√⁹∕─ ─ ┘ ↔╖⌐≈™≡│⁸ ╛ ™ ╩ ⇔√⁹⌂

⅔⁸ ≢│ ┘ ╩ ≤⇔≡ ℮ p.51

₈2- 4- (4) ₉ ⁹ 

 

1- 6- 1 ⌐ ∆╢  
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βꜞ◘▬◒ꜟ ⌂╙─│ ꜞ◘▬◒ꜟ ⌐╟╡ ╩ ℮⁹ 

⁸ ⁸ ⌐ ⇔≡™╢ ⁸ ⁸ ⌐≈™≡│⁸ ⌐ ⅜

─ ≢ ∆╢⁹√∞⇔⁸ ⌐ ⇔ ≤ ⇔≡™╢ │⁸ ┘ ≤ ⇔

√ ≢ ⌐≈™≡ ∆╢⁹ 

₈ 26 3 ꜟ◒▬◘ꜞה  ₉pp.1-5 1-6 

ה  

 

1 - 6  ᾍ ǯǠȒ ὡ∕  
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⁸ ֗Ǻ ὡ∕ ы ǲǉǦȒ˲ᴣǵὄЋșϮϼǞǦы ș ʝǯǠȒƳȅǦƲ

ὡ ǒȐ Ǵ 3 ₴̊Кǵы Ὀ˓ș ǞƲʤ Ū Űǲ ǠḨ ǲǵǪ

ǯȑƲ ǒǫҧ Ǳы ș ǍƳ 

 

 2   ὡ∕ ᾍ                     
 

 

 

 

 

 

⌐≈™≡│⁸ │ ⅛╠ ⌡ 3 ─ ╩ ≤∆╢

⅜⁸ ⌐ ∂≡ ⌂ ╡ ⌐ ╘╢⌂≥ ⌂ ╩ ∆╢⁹ 

 

2- 1- 1 ─  
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ὡ∕ ǶƲᶮǓὑȈǦƼ ὡ∕ ᾍ ƽǲḨǬǔ ǞǦƳ

ǲǉǦǪǭǵḨ ɅɶȽǶƲƼ ἃ ᷂ ὡ ὑ ƽǵ ș ǋǦƳȅǦƲʝ

∕ ы ǵ ϐ șḨǲ ὡ∕ ǵы ֯ ș ǞǦƳ 

 

 

 

 

 

 

 

 ὡ∕ ǵ                          

 

 Ū  

│⁸₈ ₉≤ ╩ ╡⁸ ─

ה ╛ ╩ ∆╢↓≤⌐╟╡ ∆╢⁹ ╩ 2- 2- (1) - 1⁸

2- 2- (1) - 2⌐ ∆⁹ 

 

 Ẽ  

ὡ∕  Ћṥ 117t/ ӭṥ23t/  

ḭ  0.024t/m 2 

 β₈ ₉≢│ ┘ ─ ⅜ ╦╣≡™⌂™√╘⁸  

┘ ─ │ ⇔≡™⌂™⁹╕√⁸ │ ⌐ ╘≡™╢⁹ 

 Ẽ ─ ⱨ꜡כ 

  

2- 2- (1) - 1 ─  

₈ 28 4  ₉p.27╩ ⌐   
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Ẽ ─ ⱨ꜡כ 

 

2- 2- (1) - 2 ─  

₈ 28 4  ₉p.28 

 

 ū ѩ ὡ∕ ǵ ї 

⇔√ ─ ╩ ∆╢√╘⁸ ⁸ ⁸◖fi◒ꜞ⁸╠⅜♩כ

ↄ∏⁸ ─ ⌐ ╩ ∆╢⁹ ╩ 2- 2- (1) - 3⌐ ∆⁹ 

 

  

2- 2- (1) - 3 ─  
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1-11-1-1╩ ⌐  
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