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cx 

 

 

( )  ─ ⌐ ∆╢ ─ ⅎ  

ủ ⌐╟╡ ∂√ │⁸ ─ │ ⌐

⌂ ╩ ∂↕∑╢╙─╩ ╗⅔∕╣⅜№╢↓≤╩ ╕ⅎ⁸ ─

┘ ─ ─ ─ ⅛╠⁸∕─ ⌂ ╩ ⇔≈≈⁸

⅛≈ ⌐ ∆╢ ⅜№╡╕∆⁹ 

ủ ┘ ⅜ 27 7 ⌐ ↕╣⁸

⌐ ╘╢ ≤⇔≡⁸ √⌐ ─ ⌐ ∆╢ ⅜

↕╣╕⇔√⁹ 

ủ ─ ⌐⅔™≡│⁸ ─ ⁸ ─ ─ ⅛╠⁸

⌂ ╡ ⁸ ⌐⅔™≡∕─ ╩ ╡⁸ ⌐╦√∫≡ ∏╢

─ ⌂ ⅜ ↕╣╢╟℮⁸ ╩ ↕∑╢ ⅜№╡╕

∆⁹ 

ủ ≢│⁸ β ≤─ ╩ ╡⁸₈  
β 26 3 ₉ ꜟ◒▬◘ꜞה ⁸ ₈

₉≤™℮⁹ ╩ ╕ⅎ⁸ ⌐ ┘ ⅜ ∆═⅝

╩ ⇔╕∆⁹ 

ủ ╩ ∆╢√╘⁸ ⌐ ∂ ⇔╩ ™╕∆⁹ 

 

( )  ┘ ─  

ủ │⁸ ⌐ ∆╢ ≢№╡⁸ ─

⌐≈™≡ ⌂ ╩ ∆╢ ⅜∕─ ≤⌂╡╕∆⁹ 

ủ │⁸ ╩ ⇔⁸ ⌐ ⅛≈ ⌐

─ ⅜ ⅎ╢╟℮ ⅎ≡⅔ↄ ⅜№╡╕∆⁹ 

ủ √∞⇔⁸ ─ ⌐╟╡ ≢─ ⅜ ⌂ ⁸ │⁸

⌐ ∆╢ ⁸ ≤─ ⁸ ⅜ ℮ ┼─

╩ ℮⌂≥ ⌂ ╩ ∫≡™ↄ↓≤≤⌂╡╕∆⁹ 

 
β  

 36 223 40 ─ ⌐ ≠⅝ ⁹ ⌐⅔™≡⁸

⌐ ⇔ ⁸ ┘ ╩ ∂≡ ⌂ ╩ ∆╢≤≤╙⌐⁸ ╩

⅛≈⁸ ⌐ ∆╢↓≤⌐╟╡ ─ ⁸ ─ ⁸ ┘ ╩ ⅛╠

∆╢↓≤╩ ≤∆╢⁹₈ ₉≤₈ ה ₉⅜№╢⁹ 

 

β  

 ─ ╩ ╕ⅎ⁸∕╣╕≢─ 10 10 ⌐

17 ╩ √⌐ ∆╢ ╛ ⌐⅔↑╢

─ ╩ ╕ⅎ⁸ ─ ╛ ⌐╙ ™╛∆™

⅜ ╡ ╕╣⁸ 26 3 ⌐ ↕╣√⁹ 

ỉ  ︣ ṕ Ṗ 

ể   
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ỉ  ︣ ṕ Ṗ 

( )  ≤∆╢ ┘  

ủ ≢ ≤∆╢ │⁸ ה ┘ ≤⇔╕∆⁹ 

ủ ╕√⁸ ╩ ∆╢ │⁸ ⌐ →╢ ≤⇔╕∆⁹ 

ᵑ ה  

  
 

 

30 ─

 

─ 

 

─ 

 

1 
ה  

ה  
M7.9  5,502,100 ♩fi ủ 

ה 2  M7.3 
╒╓ 0 3% 

2.6%  
82,200♩fi  

3  M7.1 1%  620,300♩fi  

4  M7.0 ╒╓ 0 1% 74,900♩fi  

5  M7.1  2,562,200 ♩fi ủ 

6 ♩ꜝⱨ  M9.0 ╘≡ ™ 3,755,300 ♩fi ủ 

ủ ₈ ה ₉ ╩╙≤⌐  

ᵒ  

  

1 ₈ 24 7 ₉≤ ─  

 

7- 1- 1 ─  

 
ủ ─ │⁸ ₈ᵑ ₉─ ─ 1⅛╠ 5⌐ ⁹ 

ủ ₈ ה ₉ ╩╙≤⌐
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ỉ  ︣ ṕ Ṗ 

ủ ⌐⅔™≡ ≤∆╢ ─ │⁸ ⌐ ∂

╢↓≤≤⇔⁸ 7- 1- 2─≤⅔╡≤⇔╕∆⁹ 

 

7- 1- 2 ─  

  

╛ ─ ⌐╟∫≡ ∆╢  

 a ↄ∏ ה ה ⁸ │ ⌂≥⌐╟╢ ⌂≥ 

 b ◖fi◒ꜞכ♩⅜╠  ◖fi◒ꜞכ♩ ╛◖fi◒ꜞכ♩Ⱪ꜡♇◒⁸▪☻ⱨ□ꜟ♩

ↄ∏⌂≥ 

 c ↄ∏ ╛ ⁸▪ꜟⱵ ⌂≥ 

 d  ⁸ ⁸ ↄ∏⁸ⱪꜝ☻♅♇◒ ⅜ ⇔√  

 e  ∆╢↓≤⅜≢⅝⌂™ ⅛⌂◖fi◒ꜞכ♩╛ ↄ∏⁸

ⱪꜝ☻♅♇◒⁸●ꜝ☻⁸ ⌂≥⅜ ⇔⁸ ⌡

─  

 f   ╛ ⅛╠ ↕╣╢ ⁸ ⁸

╛ ⅛╠ ∆╢ ┘ ⌂≥ 

 g  ─ ╛Ⱬ♪꜡⅜ ⌐╟╡ ⌐ ∟ →╠╣

⇔√╙─╛ ⌐ ⇔≡™√ ⅜ ⌐

⅝ ╕╣√╙─ 

 h  ⅛╠ ↕╣╢♥꜠ⱦ⁸ ⁸◄▪◖fi⌂≥

─ ≢ ⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√╙

─ 

βꜞ◘▬◒ꜟ ⌂╙─│ ꜞ◘▬◒ꜟ ⌐╟╡ ╩

℮ 

 i   ⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√ ⁸

⁸  

βꜞ◘▬◒ꜟ ⌂╙─│ ꜞ◘▬◒ꜟ ⌐╟╡ ╩

℮ 

 j   ⌐╟╡ ╩ ↑ ≢⅝⌂ↄ⌂∫√  

 k  ⁸ ⁸ ⁸ ⁸ⱨ

꜡fi fi꜠♅◄꜡꜡◒ꜝ♩♥ה ─ ⁸ ⁸

─  

 l  ∕─ ⁸ ⅜

⌂  

⁸Ⱳfiⱬ ⌂≥─ ╛⁸Ⱨ▪ⱡ⁸ⱴ♇♩꜠☻

⌂≥─ ─ ≢│ ⅜ ⌂╙─ ꜠fi

♩◕fi╛ ─ ╩ ╗ ⁸ ⁸

Ⱳכ♪⌂≥ 

╛ ─ ⌐ ™ ∆╢  

 m ↔╖ ⅛╠ ↕╣╢ ↔╖╛ ↔╖ 

 n ↔╖ ⅛╠ ↕╣╢ ↔╖⌂≥ 

 o ⇔  ♩▬꜠ ╖ ≡♩▬꜠⁸꜠fi♃ꜟ♩▬

꜠ ┘ ה ⅛╠ ↕╣√ↄ╖ ╡

♩▬꜠─ ⅛╠─ↄ╖ ╡⇔  

ủ₈ 26 3 ₉ ꜟ◒▬◘ꜞה ╩╙≤⌐

 

 

 

 

( ) ה  ─  

ủ ┘ ─ ╩ ∆╢⌐ √∫≡│⁸ ⁸ ⁸

Ễ  ḱ  
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ỉ  ︣ ṕ Ṗ 

ה ─ ⌐ ∂⁸╕√⁸ ╠⅜ ∆╢ ∞↑≢│⌂ↄ⁸

≤⌂╢↓≤╙ ⇔⁸ ⌂ ╩ ─≤⅔╡ ⇔╕⇔√⁹ 7

- 2- 1  

 

7- 2- 1 ┘ ─  

  
ה  

╕≢─  

 
⅛╠ ╕≢
─  

ה  
─ ⅜ ∆

╢╕≢─  

 

 

 
ה ≢ ∆
╢ ⌐ ⇔√
─  

 
ה ─ ─  
ה ≤─  
ה ꜞ☻♩─  
ה ─ ─

 
ה ─  
ה ♩▬꜠ ─  

 
ה ─  
ה ─

 

 
ה ─ ⁸  
ה  

 
ה ⁸ ┼─
─  

ה ≤─  

 
ה ─  
ה ─  

 
ה ─ ⁸  
ה ─  
ה ♩▬꜠ ─  
ה ┼─  
ה ─  
 

 
ה ─ ⁸  
ה  

 
ה ⁸ ┼─
─  

ה ≤─  

 
ה ─  
ה ─  

 
ה ─ ⁸  
ה ⁸ ─  
ה ♩▬꜠ ─  
ה ┼─  
ה ה ≤ ╦∑√

⁸  
ה ─ ⁸  

 

 
ה ⁸ ⁸

⌐ ∆╢  

 
ה ─  

 
ה ⌐ ⌂  
ה ─  
ה ─  

 
ה ⌐ ⌂  
ה ─  
ה ─  

 

 
 

ה ≢ ∆╢
⌐ ⇔√ ─

 
ה ─

 

 
ה ─ ─  
ה ≤─  
ה ꜞ☻♩─  
ה ─ ─

 

 
ה ⁸ ─ ─

 
ה ─  
ה ─ ─  

 
ה ─ ⁸  
ה  
ה ─  

 
ה ┼─ ─

 
ה ⁸ ≤─  
ה ─  

 
ה ─  

 
ה ⁸ ⁸ ─

 
ה ─  
 

 
ה  
ה ─  

 
ה ┼─ ─

 
ה ⁸ ≤─  
ה ─  

 
ה ─  

 
ה ⁸ ⁸ ─

⁸ ─  
ה ─ ⁸  
 

 

 
ה ⌂ ⅛╠─
╩ ╗  

 
ה ─  

 
ה ⌐ ⌂  
ה ─  
ה ─  

 
ה ⌐ ⌂  
ה ─  
ה ─  

 

 



 

-  55 -  

 

ỉ  ︣ ṕ Ṗ 

( )   

ủ ⅜ ⇔√ ⁸ ─ ⌐ ≠⅝ ⅜

↕╣╕∆⁹ 7- 2- 2  

ủ ─ ─℮∟⁸ ⌐⅔™≡

─ ⌐ ∆╢↓≤╩ ⇔╕∆⁹ 

ủ ─ ⌂ │ ─≤⅔╡≢∆⁹ 

ᵑ ⌐ ∆╢  

ᵒ ─ ─ ⁸ ─

⁸ ≤─ ⁸ ⌐ ≠ↄ  

ᵓ ┘ ─ ⌐≈™≡─ ה  

ᵔ ─  

ᵕ ∕─ ─ ─√╘⌐ ⌂  

 

7- 2- 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

    

 

 

 

 

 

 

ṕ Ṗ 

ṕ Ṗ 

שּ ︡  

 

ḭ ḭ

ḭ ḭ ḱ

ḭ  
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ỉ  ︣ ṕ Ṗ 

( ) ה   

ủ ⌐≈™≡⁸ ⌂ ╩ ⇔≈≈⁸ ⅛≈ ⌐ ∆╢√

╘⁸ ⅛╠ ─ ─ ⌐ ⌂ ⁸

─ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

ủ ─ ─√╘⁸ ─ ≤⇔≡⁸ ┘

─ ─ ╩ ™⁸ ─ ─ ╩ ℮↓≤≤⇔╕∆⁹ 

ủ ⅜ ⇔√ ⅛╠ ∆╢ ┘ │ ─≤⅔╡≢∆⁹

7- 2- 3⁸ 7- 2- 4  

7- 2- 3  

  

 (1) ꜝ▬ⱨꜝ▬fi─ ⁸●☻⁸ ⁸ ─  

 (2) ⁸  

 (3) ─  

 (4) ♩▬꜠ ⁸  

 
(5) ─ ה ─ ⁸ ╩ ≢

⅝╢ │⁸ ─  

 
(6) ─ ╩ ⇔≡™╢ ─ ⁸ ─

 

 ⌐ ∆╢  

 (1)  

 (2) ─ ⁸ ─  

 ╩ ∆╢√╘─  

 (1)  

  ᵑ  
⅜∕─ ─√╘─ ╩ ⇔√╙─⁸∆⌂╦∟⁸

⅜ ⁸ ⁸ ⇔√╙─⁸ │ ─ ⅜ ∞⇔

ↄ⁸ ⌐╟╡ ╡⌐ ∆╢↓≤⅜ ⌂╙─ 

  ᵒ  
⅜∕─ ─√╘─ ─ ╩ ⇔√╙─⁸∆⌂

╦∟⁸ ─ ⅜ ∞⇔™⅜⁸ ∆╣┌ ╡⌐ ≢⅝

╢ ─╙─ 

  ᵓ  ⅜ 0.5m 1.5m ─  

  ᵔ  ⅜ 0.5m ─  

  ᵕ  ⌐ ℮ ╩ ∆╢ ⅜№╢  

   a   

   b  RC ◖fi◒ꜞכ♩ ⁸S  

 (2)  

   

ủ₈(1) ₉ ┘₈(2) ₉─ │⁸₈ₐ 26 3 ₑₒ 1- 11- 1- 1ₓ

─ ─ ₉ ⌐╟╡ ⌐ ⌂ ≤⇔≡  
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ỉ  ︣ ṕ Ṗ 

7- 2- 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵑ │⁸ 7- 2- 3 ─ ⌐≈™≡⁸ ⇔⁸ ─ ⌐ ╩

℮⁹ │⁸ ⌐ ╩ ℮⁹  

ᵒ │⁸ ─ ─ ⌐≈™≡ ∆╢⁹ 

ᵓ │⁸ ᵑ ┘ᵒ⌐╟╡ ⇔√ ╩ ╡╕≤╘⁸

⌐ ╩ ℮⁹ 

ᵔ ⅛╠ ⌐ ╩ ℮⁹ 

ᵕ │⁸ ┘

⌐ ╩ ℮⁹ 

ᵖ │⁸ ─ ⌐≈™≡ ╩

⇔≡™╢ ⌐ ╩ ℮⁹ 

 

( ) ה   

ủ ⌐ ╢ ⌂ │ ─≤⅔╡≢∆⁹ 7- 2- 5  

ủ │⁸ ┘ ≤─ ╩ ⇔⁸ ⌐

╩ ╢⌂≥ ╛ ─ ─ ⌐ ╘╕∆⁹ 

ủ ╩ ⅎ√ ⌐≈™≡│⁸₈ ⌐⅔↑╢ ─

⌐ ∆╢ ₉ ┘₈ ה ₉⌐ ≠⅝ ⅜

╩ ™╕∆⁹ 

ủ ─ │⁸₈ ⌐ ∆╢ ₉

⌐ ≠⅝⁸ ⅜ ⌐ ∆╢↓≤╩ ≤⇔⁸ │ ⌂ ╩

℮↓≤≤⇔╕∆⁹ 

ủ ≤ ⅜ ⇔≡™╢₈ ⌐⅔↑╢

─ ─ ⌐ ∆╢ ₉⁸ ≤ ⅜

 

ḭ ḭ  

 

ṕ Ṗ 

 ḱ  

ṕ Ṗ  
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ỉ  ︣ ṕ Ṗ 

⇔≡™╢₈ ⌐⅔↑╢⇔ ┘ ─ ⌐ ∆╢

₉⌐ ≠⅝⁸ ≤ ⁸ ╩ ™⁸ ⌐ ∂ ╩ ™╕∆⁹ 

 

7- 2- 5 ⌐ ╢ ⌂  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( )   

ủ │⁸ ─ ⌐≈™≡⁸ ⅛╠ ⌐ ∆╢≤≤╙⌐⁸

⌐ ⅜ ↕╣╢╟℮ ╩ ⌐ ™╕∆⁹ 

ủ │⁸ ─ ╛ ⌂ ⌐ ∆╢ ה

╩ ∆╢ ╩ ⅛╠ꜞ☻♩▪♇ⱪ⇔ ⌐ ⇔╕∆⁹ 

ủ │⁸ ╛ꜞ☻♩▪♇ⱪ↕╣√ ╙ ≤⇔≡⁸

⌐ ה ⌐ ∆╢ ╩ ™⁸ ⌐ ╘╕∆⁹ 

 

( )  ─  

ủ ⌐╟╢ ─ │ ─≤⅔╡≤⌂∫≡™╕∆⁹

7- 2- 6  

 

ṕ Ṗ 

ṕ Ṗ  

ṕ Ṗ

 

 

︡ ךּ ךּ   

 

 

 

 
 

ḱ  
 

  

ḱ  

 

Ṋ  

 

 

 

  

 

ףּ

וֹ

︡ ךּ

ẑ 

ẑ טּ ḱ צּ טּצּ Ḯ

 

ủ₈ 26 3 ₉ ╩╙≤⌐

Ṋ  
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ỉ  ︣ ṕ Ṗ 

7- 2- 6 ─ 26 9  

─   

₈ ₉ ⌐ ╖ 16 

  23  2 

  24  7 

  25  5 

   2 

₈ ₉╩ ⌐ ⁸ │  1 

₈ ₉╩ ⌐ ⁸ │  10 

 10 

∕─ ─ ≢  8 

ủ ₈ 27 2 ₉  

 

ủ │⁸ ↓╡℮╢ ╩ ⇔ ╩ ∆╢

⅜№╡╕∆⁹ 

ủ │⁸ ─ ╛ ─ ─ ╩ ∆╢⌂

≥ ─ ╩ ⇔╕∆⁹ 

 

 

 

ủ ↓─ ≢│⁸ ⌐╟╡ ∆╢ ⌐ ⇔≡╙ ⌐ ≢⅝╢╟℮⌐⁸

≢ ∆╢ ─℮∟ ─ ⅜ ╙ ↄ⌂╢

ה ⌐╟╢ ┼─ ╩ ⇔ ╩ ⇔≡™╕∆⁹ 

ủ ⌐⅔™≡│⁸ ─ ╛ ∆╢ ─ ⌐ ∂≡ ⌂ ╩

⇔⁸ ─ ⌐ ∆╢↓≤≤⇔╕∆⁹ 

 

( )   

ủ ⌐╟╡ ⇔√ │⁸ ┼ ⇔⁸ ה ⁸

─ ╩ ∫√ ⁸ ╛ ╩ ℮ ⅜№╡╕∆⁹ 7- 3- 1  

 

7- 3- 1 ─ ה ─ ╣ 

 

ы  
 
 
 
 
 
 
 

 

 

̌ ǔ( )  

ʝ ̌  
/֞Њ 

П  

 

ԁ 
ы
ѝ 

֛  
 ѝ

ѩ 

˘ ̌  
/֞Њ 

֛  
 

П

ѫ

 

 

ễ   
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ỉ  ︣ ṕ Ṗ 

ủ ⌐ ─ ⁸ ≢─ ─ ╩

№╠⅛∂╘ ⇔≡⅔ↄ↓≤│⁸ ─ ─ ╩ ℮√╘─

⌂ ≤⌂╡╕∆⁹ 

ủ ⅜ ╩ ∆╢ ≤⌂╢ │⁸₈ ה

25 3 11 ₉ ⌐ ≠⅝⁸ 7- 3- 2─≤⅔╡

10 ⌐ ⇔≡™╕∆⁹ 

 

7- 3- 2  

  

᷂ Ḣ ⁸ 

ὂ Ḝ ᷂ Ḣ ὂᶽ⁸ ὂḜ⁸  

׀ ᷂ Ḣ ᾭ⁸ ⁸׀ ᴇ ӳ  

᷂Ḣ ῇ ⁸ ⁸ ֻⱷ⁸ Ẏ  

᷂ Ḣ ⁸ ӳᾛᶮ ᾛᶮ ῇ ӳ ԍ 

ʣ Ḝ ᷂ Ḣ Ᵽ ᵲῬ Ḝ ̯ ῇ  

Ў ̈ ᷂ Ḣ Ў̈⁸ ′  

Ӕ ᷂ Ḣ ͭ⁸ Ӕ ẞ  

᷂ Ḣ ˲ּ⁸ ẉ Ѽ ʣ  ̃
ῇ  

ẏ ᷂ Ḣ ẏ ⁸ ʣẏ ⁸ Ӕ  

ủ₈  ₒ : ₓ( 25 3 11 )₉ ⌐╟╢  

ủ │⁸ ⅛╠ ⌐№╢ ─ ╩ ⇔≡⅔ↄ ⅜№

╡╕∆⁹ 

ủ ─ ┘ ─ │ 7- 3- 3⁸

7- 3- 4⌐ ∆≤⅔╡≢∆⁹ 
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ỉ  ︣ ṕ Ṗ 

 

7- 3- 3 ─ ─  

   
 

[t/H25 ]  

 

[t/ ]  

 
  

89,686 

(ḣ) ( 1) 

139,500 

( 86,800) ( 1)  

  111,094  186,000  

 

 
☿fi♃כ 

↔╖  
10,963  16,120  

 
 כ♃fi☿fiכꜞ◒

↔╖  
20,667  29,450  

 
 ☿fi♃21,700  13,135 כ  

  ⱨ□▬Ⱪ 10,811  15,500◒כfiⱤכꜞ◒ 

 

 

  32,150  38, 745  

 

 

 

 כ♃fi☿fiכꜞ◒
19,064  37,200  

 

 

 
  14,880  6,429 כ♃fi☿fiכꜞ◒

⁸ ⁸  

 
  24,800  14,541 כ♃fi☿fiכꜞ◒

  6,200  3,372 כ♃fi☿fiכꜞ◒ 

 

 ☿fi♃46,500  26,485 כ  

 ↔╖  77  620  

  13,640  9,359 כ♃fi☿fiכꜞ◒ 

 
 

 

 

 כ♃fi☿fiכꜞ◒
8,711  13,330  

  
 ◙ꜝfiⱪכꜞ◒

( )  
20,907  27,900  

 

  11,160  5,402 כ♃fi☿fiכꜞ◒ 

  3,100  557 כ♃fi☿fiכꜞ◒ 

  5,270  2,019 כ♃fi☿fiכꜞ◒ 

 ☿fi♃28,830  16,718 כ  

 ☿fi♃10,540  7,658 כ  

  429,805 690, 985 

ủ₈ ₉( )╩╙≤⌐  
1 (  )╩ ⇔√ │⁸ ─ ⌐╟╡ 28 3 ⅛╠ ─ ╩ ∆⁹ 
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ỉ  ︣ ṕ Ṗ 

 

7- 3- 4 ─ ─  

   
 

[ /H25 ]  

 

[ ]  

  
☿fi♃כ 

(  
25,836 1,003,772 

 
  1,260 11,519  

  752 241 

 

 
 

 
571 23,247  

 
☿fi♃כ 

 
2,598 10,262  

ה

 

 
☿fi♃כ 

 
3,910 49,597 

 

 

 

 
3,081 139,390 

 
(  

2 2,500 

   518 13,571 

  
 כ♃fi☿fiכꜞ◒

( )  
1,320 7,642 

   569 43,826 

 

  755 36,347 

 
 ◙ꜝfiⱪכꜞ◒

( )  
1,039 44,155 

 
  3,479 14,955 

  46 209 

  48,775 1,401,233 

ủ₈ ₉( )╩╙≤⌐  
( )─  

 

( )  ─ ─  

ủ │№╠⅛∂╘ ≢ ↕╣╢ ⌐ ∂√ ┘

─ ╩ ⇔≡⅔ↄ ⅜№╡╕∆⁹ 

ᵑ ⌐╟╢  

  │⁸ ─ ⌐ ═ ╩ ∂≡⁸

┘ ╩ ⇔╕∆⁹ ≢│⁸ ─ ─

╙ ∑≡ ⇔╕∆⁹ 
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ỉ  ︣ ṕ Ṗ 

─ ↔≤─ [t]  

  1 №√╡ ( / )  × ─ (t/ )   

  × ( : )  × ( n)  

  ─  ( 1) : 0.6⁸ 1⁸ 0.23 

 : ⁸ ⁸  

 : ⁸  

   ( 2) 

  
ↄ∏ 

[%] 

◖fi◒ꜞכ♩⅜╠ 

[%] 

ↄ∏ 

[%] 

∕─ ( )  

[%] 

 
 25.3 ḣ ḣ ḣ 

 ḣ 35.9 2.3  36.5 

 
 17.2 ḣ ḣ ḣ 

 ḣ 78.4 4.5  0.0  

  
ủ ₈  2- 1- 2- 2 ᵒ₉(  ─Ɑ₉(☺כ( :₈

( 10 10 )₉( )) ╩╙≤⌐  

1 ₈  ₒ : ₓ( 25 3 11 )₉  

2 ₈ 17 3 ₉  

ᵒ  

  β1 │⁸ ─ ⌐╟∫≡ ⇔╕∆⁹ 

[t]  

  ─ ( )  × ( )  × (t/ )  

  ( )  : 2.5 4.0cm  

  : 1.10 t / 1.46t /  

ủ ⌐⅔↑╢ ─  

₈ 23 7 5 ₉  

ủ │⁸ ⁸ ─ ┼ ⇔╕∆⁹ 

ủ │⁸ ⁸ ┘ ─ ⌐╟╡ ⅜ ⌂╡

╕∆⁹ ─ │⁸ ─ ╟╡ ⇔╕∆⁹ 

ủ ה ─ │⁸ 7- 3- 5⌐ ∆╟℮⌐ ↑╠╣╕∆⁹ 

 

 

 

 

 

 

β  

 ─ ╛Ⱬ♪꜡⅜ ⌐╟╡ ⌐ ∟ →╠╣ ⇔√╙─╛ ⌐ ⇔≡™√

⅜ ⌐ ⅝ ╕╣√╙─⁹( 7- 1- 2)   
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ỉ  ︣ ṕ Ṗ 

 

ὡ∕  

ǵ  

ѩ ( ѝѩ ѩ♥ǵ )  ( 1) [%] 

 
ȱɱȭɨɶɆ  
Ǔ Ȑ ֯  ιǖǡ ʥ  ᶽ  

ǖǡ 15  0 55  0 30  0 

ȱɱȭɨɶɆ  0 80  0  0 20  0 

ιǖǡ  0   0  0 95  5  0 

Ǥǵ̀( )   0  0  0  0 85 15 

ḭ   0  0  0  0 20 80 

─ ↔≤─ [t n]   ─ ↔≤─ (t)  ×  (% n)  

1:  ─ ⌐ ≠™≡ ⇔√

 
7- 3- ה 5 ─ ─  

─   

 

ה  

ה ─℮∟⁸ ╛ ≢⅔⅔╗⌡ 
30cm ⌐ ⌐ ≢⅝╢╙─⁹ ( ) ╙
╗⁹ 

ה ⅜ ╗⌐≈╣≡ ⅛ↄ ⅛╣√ ≤⌂
╢─≢⁸ ≤⇔≡ ↕╣╢⁹ 

 

◖fi◒ꜞכ♩

⅜╠ 

ה ⌐ ╛ ─ ⌐╟╡ ⇔√◖fi◒ꜞ
♩כ ╛◖fi◒ꜞכ♩Ⱪ꜡♇◒≢⁸ ╩ ╡
™√╙─⁹ 

 

 
ה ◒♇♅☻ꜝⱪה ≢ ↕╣╢⁹ 
ה ◖fi◒ꜞכ♩ ╛ ₁⌐⌂∫√ ≤ ⅛
ↄ ∂╡ ∫√ ⅛╠ ╩ ⇔√╙─⁹ 

 

ↄ∏ 
ה ─ ⌐ ∂∫≡™╢ ≢⁸

⌐╟∫≡ ╡ ⅛╣√╙─⁹ 
ה ╛ ─ ↄ∏│ ╘⌂™⁹ 

 

 

⁸♩כꜞ◒fi◖ה ≢ ↕╣╢⁹ 
ה ◖fi◒ꜞכ♩ ╛ ₁⌐⌂∫√ ≤

◒♇♅☻ꜝⱪה ⅜ ⅛ↄ ∂╡ ∫√ ⅛
╠⁸ ╩ ⇔√╙─( ≤⇔≡
≢⅝⌂™╙─)⁹ 

 

 

( )  

ה ╛ ⌐ ⇔≡™√ ⅜ ⌐╟╡
⌐ ∟ →╠╣√╙─≢⁸ ◖fi◒ꜞכ♩ ╛
₁⌐⌂∫√ ⅜ ⅛ↄ ∂╡ ∫√╙─⁹ 

ὡ∕ ǵ  ѩ♥ǵ  ѝѩ ѩ 

ѝѩᶥ֛ 

ʝ ̌ ѩ 

˘ ̌ ѩ 

ɵ ǖǡ 

ɵȱɱȭɨɶɆǓȐ 

ɵ ιǖǡ 

ɵǤǵ̀( )  

ɵ ḭ  

ɵ  

ɵȱɱȭɨɶɆ 

ɵ֯  

ɵ ιǖǡ 

ɵʥ  

ɵᶽ  
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ỉ  ︣ ṕ Ṗ 

─  

₃ ─ │ ─ ⌐╟∫≡╙ ⌂╡╕∆⅜⁸

╩│∂╘≤∆╢ ─ ⅛╠⁸ ─ ⌐⅔™≡╙ 3 ╩

≤⇔≡ ╩ ⇔╕∆⁹ 7- 3- 6  

₃ ⌐№√∫≡│⁸╕∏⁸ ⌐ ⅜ ∂╢ ⌂≥─

╩ ⌐ ⌐ ↕∑⁸∕─ ⌐ ⌐ ─ ⌂™

╛⁸ ⌐╟╡ ∂╢╙─╩ ⌐ ⇔≡ ╩ ™╕∆⁹ 

₃ 3 ╩ ⌐ ╩ ≡ ⅛╠ ⇔⁸ ╩ ⇔╕∆⁹ 

 

7- 3- 6 ─ ─  

 
ה  23 3 11  : ⌡ 3  

ה  7 1 17  ( ): ⌡ 3  

 

( )   

ủ ─ ╩ ⌐ ⇔╕∆⁹╕√⁸ ─ ╛꜠▬▪►♩

⌐≈™≡╙ ⇔⁸≤╡╕≤╘╕∆⁹ 

ủ ─ ─ │⁸ ─ ╩ ⌐⁸ ╩ 3

≤⇔≡⁸ →☻Ɑכ☻╛ ☻Ɑכ☻╩ ⇔⁸ ╩⁸ ─

≢ ⇔╕∆⁹ 

 

 ÷ ⅛↑  ÷ ╖ → ↕ × (1 ☻Ɑכ☻ )  

    ─ (t)   (t)  

   ─ (t)  ÷ (t/ )  

  ⅛↑ : 0.4 / 3 ⁸ 1.1 / 3  

  ╖ → ↕: 5 ⅜ ╕⇔™⁹ 

  ☻Ɑכ☻ 0.8 1 

Ợ ─  

( ) ─ ( )×87.4( / )  

ƦїЖ Ƽ ὡ∕ ᾍ (₳ 26 ₴ )ƽ( ṑ Ẏ Ὅ ∕ ɨȳȢȭɩᾍ
) ǀ 1- 14- 4ǁ͈ 1 

ủ ─ ┘ ⌐ ╢ⱳ▬fi♩│⁸ 7- 3- 7─≤⅔╡≢∆⁹  

1₴̊К

2₴̊К

3₴̊К

1₴ 2₴ 3₴
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ỉ  ︣ ṕ Ṗ 

7- 3- 7 ─ ┘ ⌐ ╢ⱳ▬fi♩ 

ᾍ  ɛȢɱɆ 

̮ Ǔ Ȑ Ǩ
ȇ̌ ḹ 

( ל ǯǞ
ǭ Ǎʝ ͪ Ʋ
ѝѩș Ǎ̌
ḹ)  

ɵ Ǔ ʴǵḹֻǲǑǋǭȉƲ ὤᾶǵ ̂ǘș ǍǚǯǓ ǏȐ
ȓȒǚǯǒȐƲ ȋǒǲ ǠȒⱳ ǓǉȒƳ 

ɵ ѩȋ ԁы ș Ǎ̌ ḹ ǿǵ ș ǞǭƲɏɁȩɶ ȋȾɱɕɆ
ɧɁȭ ǵїЊ֥ǵ ὑș Ǎⱳ ǓǉȒƳ 

ɵ ǞǦ ὡ∕ ș̮ Ǔ Ȑ Ǩ ȇ̌ ḹș ǠȒḹֻǶƲ ᷂Кǵ
̮ӢḨ℅Џᶸȋ ᷂ ƲǮǔȒ ȑ ǵ ḹ ǲ ǋ ǲ ὑǠȒƳ 

ɵ̮ ȋɚɧɱɄȡȠǲȏȒ Ǩ ȆǓǱǜȓȒǚǯǒȐƲ̌ ḹǵḹ ȋѝѩ
ǲǫǋǭǶƲ ὡѧҲ ǲק ǠȒⱳ ǓǉȒƳ 

ɵѝѩǲǫǋǭǶƲѧ ǵ ὡ∕ ǵ ֒ǓƲ ȋɚɧɱɄȡȠǲȏȒ̸
ǲǱȒǦȈƲѝѩȋ ї șȖǒȑȋǠǖ ǞǦƼ ὡ∕ ƽș
⁹ɵВ ǞǭǑǖǯ ǋƳ 

ʝ Ǳͪ ǵ
̀Ʋʝ Ǯ ы
Ʋ ѩȅǮ
Ǎ̌ ḹ 

ɵΒ ᷂ǶƲ̊ʤǵ ș Ǟǭ ὑǠȒƳ 

ŪЏᶸƲȮɧȤɱɇƲЏ Ʋ∕ ы Ʋ ḢĦșדȇ ǵЏ
᷂ ⁸ ᷂Ʋ ᷂Ʋᶮ ᷂  Ħ ǵ͜  

ū ѫ ›ḹ ᷂ Ǯ ѫ Ǔ ȅȓǱǋ ᷂ ΕȑʣǙ  

Ŭ˘ ὡǵǑǤȓǵǱǋḹ  

ŭ ṑǿǵ◙ Ǔᾛǜǋḹ ᶽṦ Ʋ᷂ʤ Ǳǰș  

ŮЏ ʣǵ ǓᾜǱǋḹ ἶ Ʋӣ Ʋ Ʋ ᴜș Ǎ˗
ǿǵ ɵὡ ǵ◙ ș  

ůꜘ̌ל ̮ὁǱǰ̀ǵᶽ᷂ѫ ǵɉɶȸǵ  
ǦǧǞƲ ᷂ Ƕ ὡ ǲ ǵ ᵣḹȋ ɵꜘ̌ל ̮ὁ ǲϮϼ
ǲѫ ǜȓȒǚǯǓẉǖǱȒǚǯș ǠȒⱳ ǓǉȒƳ 

ɵ ⁸ 6 ǲḨǬǖ ǋȖȍȒƼ6 ƽ Ǯ ρǜȓǦƼᶽ᷂
ѫ ᶫƽǓ► ⁸ ֗Ǻ ↑ ǲͪ ǜȓǭǋȒǵǮƲǤȓș֓ ǲ̀
ᾯǯǵѫ șᶫǪǦʣǮ ὑ̸ ș ǍƳ 

ɵ̌ ḹǵΒ ᷂ǲǫǋǭǶƲ֯ ǮǉȓǷᶽṦ ǵ ș˗Ѽǲ ǠȒƳ 

ɵ ₴ǲȖǦȑ̓ ǠȒǚǯǓ ὑǜȓȒ̌ ḹș ǠȒǲǉǦȑƲ ǲ
ș̌ ḹǯǞǭ̓ ǠȒḹֻǶƲ ṑʣǵ Ǔⱳ ǯǱȒƳ 

ɵ ǵ ᷂ǲǑǋǭǶƲ ǲ ὡ∕ ǒȐǵṊ ǵ їǓ ὑǜȓȒ
ǚǯǒȐƲṊ Ǔ їǞǭȉᵂ ǵǱǋḹ ͈ǏǷƲ Ὶ ȋ∕ ыѝḹ
᷂ ǵ ὑȋ ȵɶɆ ǲȏȒ їᾍ ș Ǡⱳ ǓǉȒƳ 

ѩȋ ԁ
ы ȅǮ Ǎ̌
ḹ 

ɵʝ Ǳͪ ȋʝ Ʋ ы ș Ǎ̌ ḹǲ ȀƲⅎǋ ᷂Ǔ ȈȐȓȒǯ
ǯȉǲƲ ὡ∕ ș Ǟǭы ǠȒǚǯș ȅǏƲǤǵ̬ ș Ǟǭ ὑ
ǠȒƳ 

ɵ ὡ∕ ǵ Ʋ ̱ ̸֒ ǵ Ʋ ǵы Ҙ șҴ ǞǭƲ
ӦѝǱὦ ș ǫḹ ǯǠȒƳǚȓȅǮǵẎ ὡǵ˗͈ǮǶƲⱥ ǵ ͜ǒ
Ȑ 1 ₴ ↓ǮЋǭǵᾍ ∕ ș ȈƲ3₴ ↓ǮЋǭǵы ș ǏȒǚǯș
ὑǞǭǋȒƳ 

ɵ ὡ∕ ǵ ǯҧ Ǳ ЊɩɶɆƲȠȭȹȷ Њ ǵ₦ᴣƲ
ы ǿǵҧ Ǳ їɩɶɆș ὑƲ ǠȒƳы ȋыѝḹǿ ʣ

ǠȒ֯ ǓǉȒḹֻǶƲר їḨ᷂ ẎḌ ǓǫǘȐȓȒῚṢ ș ὑǞƲ
ǖǲ ὑǞǦ Ǔ ǋƳ 

ɵ Њ ǵ˧ Ʋɹ ы ̸ ǲȏȒק ̮ Ʋ ṑǿǵ◙ ǓᾜǱǋḹ ǯǠȒƳ 

ɵ ὑǲǑǋǭǶƲ ǲᾍꜘǮǔȒȷɘɶȷ̊ẆǲȉƲ ɵ ᷂ѫ Ʋ
ȋ ʰǵȠȭȹȷǵǞȋǠǜȋ֝ȑᶥǞƲ ̭ ǵ ɵ ͪ

ǮǔǱǋḹֻǶ Ʋ̌ ы ǵ Ҙ ͪǵ֯ ר ș ǠȒƳ 

ɵȮɧȤɱɇȋ ḹ ș̓ ǞǦḹֻǶƲ♥ ƲȪɧȷ ș֝ȑ ǖᾍꜘǓ
ⱳ ǱḹֻǓǉȒƳȅǦƲ ǲ ᷂ǵḹֻƲ˘ ș ǠȒǦȈǵᾍ ǯ

ⱥₒǵ ǵ ș˗Ѽǲ̸ ǞǭƲ᷂ ȋ̮ ǲ ǠȒǚǯǓ
ȅǞǋƳ 

ɵӲҘǓ♬ȐȓȒḹֻƲ Ὶ ǲǉȒ Ҙ ǵ ԁ ыѝḹ ʝ ∕ ș֞
ǘЊȓȒ Ʋ ЊǵḹֻǶ ы ᾍꜘǓⱳ ȋ ḹǵʝ ȉ
ᾍ ǯǱȒƳ 

ƦїЖ Ƽ ὡ∕ ᾍ (₳ 26 ₴ )ƽ( ṑ Ẏ Ὅ ∕ ɨȳȢȭɩᾍ )
ǀ 1- 14- 5ǁșȉǯǲ ⱦ ̝ ̸  
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ỉ  ︣ ṕ Ṗ 

ủ ╩ ∆╢ │⁸ ⅜ ⌐ ∆╢─╩ ←√╘⌐⁸

╩ ⅝∆╢ ⌐ ─ ╛ ─♩כ◦ה ⁸ ┘

─ ╩ ⇔⁸ ⌐╟╢ ┘ ─ ⁸ ─

╩ ∂╢ ⅜№╡╕∆⁹ 

ủ ⅝ ─♩כ◦⌐ ⅜≢⅝⌂™ │⁸ ⅜ ⌂™ ─ ╩

⅝⇔ ─ ⌐ ╘╢⌂≥⁸ ─ ⁸ ╩ ⌐ ⇔⌂⅜

╠⁸ ⌂ ╩≤╢ ⅜№╡╕∆⁹ 

ủ ─ ⌐ ╩ ∆╢⌐№√∫≡│⁸ ה ─

─ ─ ( ─ ─♩כ◦⁸╣ ╣ )╛ ⌐╟╢

─ ╩ ℮≤≤╙⌐⁸ ─ ⌂ ╩ ∂╕∆⁹ 

ủ ⌐│ ⌐ⱨ▼fi☻╩ ⇔√╡⁸ ─ ⅜ ⌂↓≤⅜№

╡╕∆⁹↓╣╠─ ⌐≈™≡ 7- 3- 8⌐ ⇔╕∆⁹ 

 

7- 3- 8 ╛ ╩ ℮ ─꜠▬▪►♩▬ⱷכ☺ 

ₒ ⌐№√∫≡─ ₓ 

ה ה ⅜ ─ │⁸ │ ─√╘⁸ ─ ╛
─ ╩ ∆╢⁹ 

⅝╣⅜ה ─ ⅜ ─ ⁸◖fi◒ꜞכ♩ ─ ─ ╩ ∆╢⁹ 

─⧵PCB ┘▪☻ⱬ☻♩⁸ה ─ ה ─ ╛ ⌐│ ∆╢⁹ 

ה ─ ─ ╛ │ ≤≤╙⌐ ∆╢√╘⁸ ╩ ⇔√
╩ ℮ ⅜№╢⁹ 

ה ─ ╛ ⌐│⁸ ≤⌂╢ ─ ↔╖⅜ ↕╣╛
∆ↄ⁸ ⌐ⱨ▼fi☻╩ ⇔⁸ ⌐ ╩ ∆╢⌂≥ ╩≤╢≤ ⌐⁸

╟╡ ה ⅜ ⅎ╢ ╩ ⌐ ™≡⅔ↄ⁹ⱨ▼fi☻│ ╩ ∆
╢ ⌐╟╡ ╩ ∆╢↓≤⌐ ⅎ⁸ ┼─ ה ─ ─
╛ ⇔─ ⅜ ≢⅝╢⁹ 

 

ƦїЖ Ƽ ὡ∕ ᾍ (₳ 26 ₴ )ƽ( ṑ Ẏ Ὅ ∕ ɨȳȢȭɩᾍ
) ǀ 1- 14- 5ǁᶫșȉǯǲ ⱦ ̝ ̸  
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ỉ  ︣ ṕ Ṗ 

( )  ─ ה  

ủ ≢│⁸ ╛ ⅜ ∆╢ ⅜№╡╕∆⁹ ⅝╛

─ │ ─≤⅔╡≢∆⁹( 7- 3- 9)  

7- 3- ה 9 ⌐ ╢  

  

 

ה ⅜ ↄ⁸●☻ ⅜ ⇔√╡⁸ ⌐⌂∫√╡∆╢ ─№╢ ╛
─ │ ↑╢⁹ 

ה β♩כ◦│┼ ↑╩ ℮⁹ 
 β ─ ╩ ↕∑⌂™ ⁸ ⌐≡ ⁹ 

ה ⁸ ─ ⁹ 
( ⁸ ⅜ ⇔√ ─ )  

 

fi⁸ꜞ♁●⁸כ♃▬ꜝⱲfiⱬ⁸☻●ה ⁸♃▬ꜘ ─ ⁸ ≤⇔≡─Ᵽ
⁸כꜞ♥♇ ( ⌐ꜞ♅►ⱶ ) ┘↓╣╠╩ ∆╢ ─

│⁸ ∆╢⁹ 

ה ( )╩ ⅝∆╢ ⁸ ╖ → ↕│ 5m (
─ │ 2m )⁸ ─ │ 200 ⁸ ≤ ≤─ │ 2m
≤∆╢⁹ 

ה ╖ →√ ─ ≢ ∆╢ │⁸ ╩ ⅎ≡⁸ ╩ ∆╢
≢─ ╩ ↑⁸ ─ ⅜ ⌂ │ ⌐ ╡ ⇔╩ ℮⌂≥

⇔⌂™⁹ 

ה ≢ ∆╢ⱷ♃fi●☻╩ ∆╢√╘─●☻ ─ ( ⁸
⅜ ⇔√ ─ )⁹ 

 

( )  ─ ╣ 

ủ ─ ⱨ꜡כ│ ⌐ ⇔≡⅔⅝⁸ ⁸ ╩

╕ⅎ ⇔╩ ∫≡™⅝╕∆⁹ 

ủ ─ │⁸ ≢ ⇔√ ⁸ ╩ ╢√╘─

╩ ™╕∆⁹ ─ ↔≤─⁸ ⁸ ⁸ ⁸

─ ⌂ ⱨ꜡כ│ 7- 3- 10─≤⅔╡≢∆⁹ 

ủ ─ ─ │ ⌂ ┼≈⌂⅜╡⁸

─ ╛ ─ ⌐ ≢№╢≤≤╙⌐⁸ꜞ◘▬◒ꜟ ─ ⁸ ™

─ ⌐ ∆╢ ⅜ ⌐⌂╢⌂≥─ ⅜№╡╕∆⁹ 

ủ ⅛╠⁸ ─ ─ ↑ ⁸ ┼─ ─

╩ ┼ ╛⅛⌐ ∆╢√╘─ ╩ ∫≡⅔ↄ↓≤⅜ ≢∆⁹ 
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ỉ  ︣ ṕ Ṗ 

 

7- 3- 10 ⌂ ⱨ꜡כ( )  

ṆṆṾ

ы ыѝ

ẍẍ%

( )

( Ṗ

ṕ Ṗ

ṕ Ṗ

( )

( )

ї ϼ

ṕ֛Ԝ֤Ԅ֥֤Ԏԅԋ֥

Ṗ

ὡ
∕

̌ ḹ
∕

ѩ♥
∕

ṕ Ṗ

( )

ṕ Ṗ

 

 

( )  ⌐≈™≡ 

ủ ⅜ ⌂ ≤│⁸ ⌐⅔↑╢ ─ ┘

⅛╠ ↕╣╢ ─℮∟⁸ ⌂≥─ ⅜ ⌂╙─≢∆⁹ 

ủ ⌐│⁸ ⅛╠ ⌂ ⅜ ↕╣╢ ⅜№╡╕

∆⁹ │ ⅜ ⇔≡™╕∆⅜⁸ ⌐│ ─√╘⁸

⅜ ∆╢↓≤╙ ∆╢ ⅜№╡╕∆⁹ 

ủ ≤⇔≡ ⅎ╠╣╢╙─⌐│⁸ ─╙─⅜№╡╕∆⁹( 7- 3- 11) 
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ỉ  ︣ ṕ Ṗ 

7- 3- 11  

 ↔╖ ─  ( )  

─ 
№╢↔╖ 

⁸ ─ ⁸∕─
  

ה ⁸ⱷכ◌כ⌐ ∆╢⁹ 
ה ⌐ ה ╩ ∆╢⁹ 

⁸Ɑfi◐ 
ה ⁸ⱷכ◌כ⌐ ∆╢⁹ 
ה ⌐ ה ╩ ∆╢⁹ 

─ 
№╢↔╖ 

( ♪◌הꜟ◔♇♬
Ⱶ►ⱶ ⁸♬♇◔ꜟ
⁸ꜞ♅►ⱶ▬○fi )   

ה │⁸ꜞ◘▬◒ꜟ ╕√│Ⱳ♃fi
⌐╟╢ ╩ ∆╢⁹ 

●☻Ⱳfiⱬ( ●☻Ⱳfiⱬ⁸
LP●☻)  

ה ●☻Ⱳfiⱬ│ ●☻ ┼ ╩
∆╢⁹ 
│☻●LPה LP●☻ ┼ ╩

∆╢⁹ 

ה  ⁸ⱷ⁸כ◌כ ⌐  

⁸   
ה ⁸●♁ꜞfi☻♃fi♪ ┼─ ╛ ╩
∆╢⁹ 

 
(♥꜠ⱦ⁸ ⁸

⁸◄▪◖fi⁸ )⁸
Ɽ♁◖fi 

ה ꜞ◘▬◒ꜟ │⁸ ꜞ◘▬◒ꜟ
╩ ⇔⁸ ⌐ ∆╢⁹ 
⅜ꜟ◒▬◘ꜞה ╘⌂™ ⌐│⁸ ≤
⇔≡ ╩ ℮⁹ 

ה  

ה │⁸ ╛ ⌐╟╡ ⇔≡ ╩
℮⁹ 

ה │⁸ ⅔╙╡ ╛꞉▬ꜘכ⌐ ⅜ ╕╣≡
™╢ ⅜№╢√╘ ⌐ ∆╢⁹ 

Ⱳכ♪ 

ה ┼ ה ╩ ∆╢⁸╕√│⁸
⌐≡ ⌐ ∆╢⁹ 

♩☻ⱬ☻▪ה Ⱳ⁸│♪כ ▪☻ⱬ☻
♩ ≤⇔≡ ⌐ ∆╢⁹ 

 

 

( )  ♩▬꜠≤⇔  

ủ ⌐│⁸ ─ ⅛╠⁸ ⇔√ ╛ ─⇔ ┘

╩ ╛⅛⌐ ∆╢ ⅜№╡╕∆⁹╕√⁸ ─ ┘ ⌐╟╡♩

▬꜠⅜ ⅎ⌂ↄ⌂∫√ ⅜ ∆╢ ♩▬꜠⅛╠ ∆╢⇔ ╙

∆╢ ⅜№╡⁸ ╟╡╙ ⌐⇔ ⅜ ∆╢ ⅜№╢√╘⁸

╛ ⌐ ╩ ∆╢↓≤≤⌂╡╕∆⁹ 

ủ ⌐│⁸ ─ ⌐ ⅜ ∂⌂™╟℮⁸ ♩▬꜠( ♩▬꜠╩

╗)─ ╩ ⇔⁸ ─ ╩ ∂≡⅔ↄ ⅜№╡╕∆⁹ 

₃ ♩▬꜠ │⁸ ─ ⌐╟╡ ⇔╕∆⁹ 



 

-  71 -  

 

ỉ  ︣ ṕ Ṗ 

♩▬꜠  

  ♩▬꜠  ÷ ♩▬꜠  

  ♩▬꜠  

    ♩▬꜠─ ⇔ ─  

  ♩▬꜠─ :400(L/ )  

  ⇔ ─ :1.7(L/ )  

  :3 ⌐ 1 ─  

ƦїЖ Ƽ ὡ∕ ᾍ (₳ 26 ₴ )ƽ( ṑ Ẏ Ὅ ∕ ɨȳȢȭɩᾍ
) ǀ 1- 11- 1- 2ǁ 2ɘɶȶ 

ủ ⇔ │⁸ᵑ ♩▬꜠╩ ≤∆╢ ≤⁸ᵒ ─⇔

─ ⌐⁸ ╩ ∂≡⁸ ─╟℮⌐ ⇔╕∆⁹ 

⇔  

  ⌐⅔↑╢⇔ ×  

  (ᵑ ♩▬꜠   ᵒ ⇔ )  

      × ᵓ  

  ᵑ ♩▬꜠ ⌐╟╢ ♩▬꜠  

  ┼ ∆╢  

  ⌐╟╢ ♩▬꜠  

    {    × ( ) }  

      ×  × 1/2  

    : ⌐ ♩▬꜠╩ ∆╢  

     ( ⁸◖Ⱶ♬♥▫ⱪꜝfi♩ ⁸ ⁸ )  

   :    

    : ⌐╟╢ ─  

  1/2   : ⌐╟╡ ♩▬꜠╩ ∆╢ │⁸ 

    ⅜ ∆╢ ─℮∟ 1/2 ─ ≤ ⁹ 

  ᵒ ⇔  

       × ( / )  

   :  

  ᵓ 1.7L/  

ƦїЖ Ƽ ὡ∕ ᾍ (₳ 26 ₴ )ƽ( ṑ Ẏ Ὅ ∕ ɨȳȢȭɩᾍ
) ǀ 1- 11- 1- 2ǁ 1ɘɶȶ ԍїЖ Ƽӧ ⁸ ∕ ы ὑ
ƽ ӧ  

ủ ╕√⁸ ╛ ♩▬꜠⅜ ∆╢ ⁸ │ ─ ⌐ ≠⅝⁸

╛ ⌐╟╢ ╩ ™╕∆⁹ 

ủ ⇔ │⁸ ⌐│ ≤ ─ ≤⇔╕∆⅜⁸ │

⅜ ⇔╛∆™√╘⁸ ╟╡╙ ⌐ ∆╢ ⅜№╡╕∆⁹ 

ủ ♩▬꜠│⁸ ╛ ─ ≤⌂╢ ⌐ ⇔⁸ ♩▬꜠─

⁸ │⁸ ─ ╩ ╢↓≤╙ ≢∆⁹ 
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( )   

ủ │⁸ ≤⇔≡ ⅜ ╩ ⇔⁸ ┘

─ ↕╠⌐ ─ ╩ ⇔≡⁸Ⱪ꜡♇◒ ≢─

╩ ∆╢↓≤≤⌂╡╕∆⁹ 

ủ √∞⇔⁸ ⌂ ⌐╟╡ ⌐ ⅜№╡⁸ ─

⅜ ⌂ ⁸ ⅜ ⌐ ≠⅝⁸ ⌐ ╦∫≡ ╩ ℮↓≤⅜

≢⅝╕∆⁹ 

ủ ⅜ ⌐ ╦∫≡ ╩ ℮ │⁸ ─ ( 252 ─

14) │ ─ ( 252 ─ 16─ 2)⌐ ≠⅝ ⇔╕∆⁹ 

ủ ┼─ ⌐│⁸ ─╟℮⌂╙─⅜ ⅎ╠╣╕∆⁹ 

ᵑ ─ ה  

ᵒ ╕≢─ ה  ⌐⅔↑╢ ⁸  

ᵓ ⅛╠─ ה  ⌐⅔↑╢ ה  

ᵔ ⅛╠─  

ᵕ ⁸ ⁸PCB ⁸ ⁸  

ủ ≢│⁸ ⌐⅔™≡ ╛ ─ ⌐╟╡ ⅜

⇔√↓≤⌂≥⅛╠ ⌐ ⅜ ╦╣╕⇔√⁹↓↓≢│ ─

─ ╩ ⇔╕∆⁹ 7- 3- 12  

ủ ─ ⌐ ∆╢ ╛ ⇔√ ─ ⌐≈™≡│⁸

⌐╟╢ ≤⇔≡ ┘

⅜№╡╕∆⁹↓╣╠─ ─ ⌐ √∫≡│⁸₈

ⱴ♬ꜙ▪ꜟ 26 6 ₉ ꜟ◒▬◘ꜞה

╩ ⌐⁸ ╛ ⌐ ≤⌂╢ ⌐≈™≡№╠⅛∂╘ ⇔≡

⅔ↄ ⅜№╡╕∆⁹ 

 

(10)  ─  

ủ ─ ⁸ ⁸ ⁸

─ ╛ ⌐ ⌐ ∆╢√╘─ ╛ ─

─ ╩ ∂╢╟℮ ╘╢ ⅜№╡╕∆⁹ 

ủ ╕√⁸ ⌐ ╢ ╩ ∆╢√╘⁸

─ ⌐ ⌂ ─ ╩ ℮≤≤╙⌐⁸ ╛ ╩

⇔≡⅔ↄ ⅜№╡╕∆⁹ 
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7- 3- 12 ─  

≥ⱶכ◐☻─ ─  

 

 
ƦїЖ Ƽ ὡ∕ ы ҵǵ ₳ 26₴ 7 ƽ(ὟḜ ), 4 7ɘɶȶ 


