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1.  

╙ ↄ─ ₁⌐₈ ⸗♬♃ꜞfi◓₉⌐↔ ⅝╕⇔≡⁸№╡⅜

≤℮↔↨™╕⇔√⁹ 

≢│⁸₈ ≤ ה ה ─ ⌐╟╡ ≢ №╢ ╩

⇔⁸ ⌐ √⇔≥fi●כ꜡☻╩≥↓₉╢∆ ⌐ ≠⅝⁸

⌐ ╡ ╪≢™╕∆⁹ 

⌐⅔™≡│⁸╟╡ ™ ─╙≤⁸ ⌂ ⅜ ה ≢⅝╢Γ

⌂ Δ⁸ ≤⇔≡─ ╣√ ╩ ⅛⇔⌂⅜╠⁸ ₁⅜ ╕╡⁸ ≢

™╛ ╠⅞╩ ∂╠╣╢Γ №╢ Δ╩ ∆╢√╘⁸ ∞↑≢⌂ↄ⁸ ↄ

─Γ ≤ ה ה Δ⅜ ⇔≡ ⌐ ╡ ╪≢™ↄ≤≤╙⌐⁸↓╣╠─

╡ ╖╩ ⇔≡™ↄ↓≤⅜ ∞≤ ⅎ≡™╕∆⁹ 

↓─ │⁸∕─ ≤⇔≡⁸ ≤ ─ ⌂≥⅜⁸ ─ ⅜ ↄ⌂╡╛∆™

─ ⌐ ⸗♬♃ꜞfi◓╩ ™╕⇔√⁹ ⸗♬♃ꜞfi◓⌐╟╡⁸

─ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

↓─ ⸗♬♃ꜞfi◓ ╩ ∂≡⁸ ─ ⌐⁸ ⌐╙∫≤ ╩

∫≡™√∞⅝⁸ ─↕╠⌂╢ ⌐≈⌂→≡╕™╡√™≤ ™╕∆⁹ 

│ ≤⇔≡ ⌐╟╢ ⁸ ♥☻♩⌐╟╢ ⁸◗Ⱶ ⁸

─ ⌐≈™≡≤╡╕≤╘╕⇔√⁹ 

 

 1.1  

≤│⁸ ≤ ⌐ ╣ ╗ ─ ≤⌂∫≡™╢ ─↓≤≢∆⁹ 

─ ─ ⅔╟┘ ≢ ⇔√  

 
ה ה ה

ה ה ה ה

ה ה ה ה ה ה

ה  
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2. ₳ 30₴↓ ̗һ Ḣᶷʝ  
2.1  

30 8 1 ╩ ≤⇔⁸ 30 7 25 8 8

─ ≢ ⇔╕⇔√⁹ 

 

2.2  

⸗♬♃ꜞfi◓≢│⁸ ⌐ ⅜ ⇔√₈ ⌐╟╢ ₉⁸ ⌐ ─ ₁

⅜ ⇔√₈ ♥☻♩₉⁸₈◗Ⱶ ₉⁸₈ ₉╩ ⇔╕⇔√⁹ 

ᵑ ⌐╟╢   p.12  

ᵒ ♥☻♩  p.21  

ᵓ ⸗♬♃ꜞfi◓─ p.29  

ᵔ ◗Ⱶ  p.72  

ᵕ   p.77  

 

2.3   

╙ ⌐ ╩⅔ ∟─ ↄ─ ה ⅛╠ ™√∞⅝╕⇔√⁹ 

 

 2.1  

 
⌐╟╢ 

 

Ⱶ◗ה♩☻♥ ה  

  

30  22 39 612 

29  25 48 945 

28  17 51 970 

27  31 71  

26  15 76 675 

25  29 83  

24  46 59  

23  42 49  

22  51 67  

21  35 60  

β │ №╡─╙─∞↑◌►fi♩ 
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Ợ ⌐╟╢  

 

⁸ ⁸ ⁸

⁸ ⁸ ⁸

⁸ ⁸ ( )⁸
⅛ ⌐

⁸ ⁸ ⁸
↔ ℮ ≥

⁸
╖∏⌂╖

⁸
╖ ─ ⅛ ╙

( ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸

 

 

Ợ ♥☻♩⁸◗Ⱶ ⁸  

 

⁸ ⁸
⅞ ⌂ ╪

⁸ ⁸
√ ∂ ╖

⁸

 

 

NPO  

₈№™∟─ ꞉fiכ♠כ▬fiⱴ♇ⱪ⁸כꜞ◓₉ 21 ⁸ Ⱡ♇

♩꞉כ◒ Ⱡ♇♩ ⁸ ⱱ♃ꜟ╩ ╢ ⁸NPO ⱨ◊כꜝⱶ⁸

╩ ∆╢ ─ ⁸ ╕∟≠ↄ╡  ☻♫ⱷꜞ─ ⁸
⅔ ╡ ⅜ ╦

♄ⱶ ⁸

⁸ ╘∞⅛─ ⁸ ⁸ ⁸  ⁸
↓ ∂╞℮

ה ≤ ╩ ⅎ╢ ⁸ ╩ ∆╢ ⁸ ⌐ ≈ↄ╡ ⁸ ה

♫ⱦ ↓℮ ⁸ ╩ ╤℮ ⁸ ⁸ ◒

ꜝⱩ⁸╖≥╡─╕∟≠ↄ╡◓ꜟכⱪ⁸ ꜟⱠ♇◘fi☻ ⁸╛∆╠⅞ↄ╪Ⱡ♇

♩⁸ ה ╩⅝╣™⌐∆╢ ⁸ ≤ ╩ ⅎ╢ ⁸ ≈ ⁸꜠ ♇

╖⌂≤ⱪꜝfi ⁸
╤╪≢╪

╩ ⇔ↄ∆╢ ⁸ ⇔ ⅛╙╘  

 

 
⅔ ∂ ⅔

⁸ ⱪꜝfi♩◦☻♥ⱶ ⁸ ╖⌂≤
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2.4  

29 ─⸗♬♃ꜞfi◓ │⁸ ⌐╟╢ ⅜ 325 ⁸

⅜ 160 ≢⇔√⁹ 

 2.2  

 
⌐╟╢   

      

30  266 61 327 109 22 131 

29  285 40 325 128 32 160 

28  215 164 379 160 31 191 

27  422 77 499 225 27 252 

26  259 80 339 132 32 164 

25  328 125 453 159 33 192 

24  450 223 673 357 32 389 

23  483 109 592 119 34 153 

22  569 234 803 189 39 228 

21  264 69 333 78 28 106 
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30   29  

  

28   27  

   

26   25  

 2.1 25 30  

β ≢│⁸ ∂ ≢ ╩ ⅎ≡ ∫≡™╢≤↓╤╙№╡╕∆⁹ 

 

ừ  

ừ  
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24   23  

   

22   21  

 2.2 21 24  

β ≢│⁸ ∂ ≢ ╩ ⅎ≡ ∫≡™╢≤↓╤╙№╡╕∆⁹ 

ừ  

ừ  
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2.5  

⸗♬♃ꜞfi◓ 30 7 25 8 8 ╩ ╗ ה ╩  2.3⁸

 2.4⌐ ⇔╕∆⁹ 

⸗♬♃ꜞfi◓ ⁸7/28⁸7/29⌐ ⅝⌂ ⅜ ∂╕⇔√⁹ ⸗♬♃ꜞfi◓

≢ ╙ ⅝⌂ │ 7/29 ≢⁸ ─ ⸗♬♃ꜞfi◓─ ⌐ ⇔√ ⅜

№╡╕∆⁹ ⸗♬♃ꜞfi◓ ─ │ 30ϴ ≢⁸ ─ │ 8/2─

≢ 33.1ϴ≢⇔√⁹ 

│⁸7/29⌐ 3 ≤╙ ™ ≤⌂∫≡™╕∆⁹ ─ │⁸7/29

─ ≢ 9.8m≢⇔√⁹ 
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─ │ 9.0 ≢⇔√⁹ ─ │⁸8/3─ ≢ 13.1 ⁸ │

8/7─ ≢ 1.3 ≢⇔√⁹ 

─ ⌐≈™≡⁸7 8 ─ │ 7 13 ─ 12 ≤ 7 14 ─

13 ⌐ 70cm⁸ │⁸7 14 ─ 20 ⌐ 337cm≤⌂∫≡™╕∆⁹ 
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ₒ ₓ ─  

29 ─ ⸗♬♃ꜞfi◓ │⁸ ⌡ ⅜ 30ϴ ≢⇔√⁹╕√⁸

─ ⸗♬♃ꜞfi◓ │ ⅜ ⌂⅛∫√─⌐ ⇔≡⁸ 29 ⌐│ ─

─ 8/7⌐ ⅝⌂ ⅜№╡╕⇔√⁹ 
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8/1  

8/1  

8/1  
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⸗♬♃ꜞfi◓ ─ ⌂ ╩  2.6⌐ ⇔╕∆⁹7 ⅛╠ 8 ⌐⅛↑≡⁸

⌐ ⅜ ⅝╕⇔√⁹ ≢ ⌂ ╛ ⅜ ⇔ ⅜ ∆

╢⌂≥⁸ ⌐ ─ ⅜ ⅝™ ≢⇔√⁹ 

7 25  

 

7 31 12  

 

8 1  

 

8 6  

 

                                              

 2.6  
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 2.7  

 

 

 

 

 
─ừ≤  
─ừ≤  

 

 

 

 

ừ  
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3.  
3.1  

⌐╟╢ ≢│ ₁⌂ ╩ ⇔≡™╕∆⅜⁸ ⸗♬♃ꜞfi◓ ≢│

─ 8 ╩ ⇔╕∆⁹ 

 

ᵑ BOD  

ᵒ COD  

ᵓ pH 

ᵔ  

ᵕ ꜞfi 

ᵖ DO  

ᵗ SS  

ᵘ  

 

⅜ ∆╙─  

ᵑBOD 
─ ⌐╟╢ ─ ╣╩ ⇔╕∆⁹ ╣╢⌐≈╣≡

⅜ ⅝ↄ⌂╡╕∆⁹ 

ᵒCOD 
╛ ─ ⌐╟╢ ─ ╣╩ ⇔╕∆⁹ ╣╢⌐≈╣

≡ ⅜ ⅝ↄ⌂╡╕∆⁹ 

ᵓpH 
ꜞ◌ꜟ▪ה ─ ╩ ⇔╕∆⁹pH7 ⅜ ⁸pH ⅜ 7╟

╡ ↕↑╣┌ ⁸ ⅝↑╣┌▪ꜟ◌ꜞ ≢∆⁹ 

ᵔ  

─ ─ ╩ ⇔╕∆⁹ │ꜞfi≤ ╪≢ ─

≢∆⅜⁸ ⌂≥⌐ ╕╣╢ ⅜ ╛ ⌐ ∆╢

≤⁸ ⌂≥─ ≤⌂╡╕∆⁹ 

ᵕ ꜞfi 

─ꜞfi─ ╩ ⇔╕∆⁹ꜞ fi│ ≤ ╪≢ ─

≢∆⅜⁸ ⌂≥⌐ ╕╣╢ꜞfi⅜ ╛ ⌐ ∆╢

≤⁸ ⌂≥─ ≤⌂╡╕∆⁹ 

ᵖDO  

⌐ ⇔≡™╢ ╩ ⇔⁸ ⅜ ™╒≥ ⅜ ⅝ↄ⌂

╡╕∆⁹ │⁸ ─ ─ ⌂≥⌐ ╦╣╢─≢⁸

∆╢≤ ─┼™ ╛ ─ ⅜ ↓╡╕∆⁹ 

ᵗSS  
╩ ℮ ╡─ ≤⌂╢ ─ ╩ ⇔╕∆⁹ ╣╢⌐≈

╣≡ ⅜ ⅝ↄ⌂╡╕∆⁹ 

ᵘ  
╛ ≤ ⅜ ≡™╢ ─ ╩ ⇔╕∆⁹ ─

│⇔ ⌐╟╢ ─ ≤⇔≡ ╦╣≡™╕∆⁹ 
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BOD ӓἶ  
′ ǵ ǲȏȒ ǵ ȓș ǞȅǠƳ 

ȓȒǲǫȓǭΙǓẎǔǖǱȑȅǠƳ 

 

 

 3.1  BOD  

≤ ⌐ ╕╣√ ╛⁸ ⁸ ≢│ 1mg/L ─ ⅜ ↄ

⌂∫≡™╕∆⁹ 
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COD ӓἶ  
ȋ Ḣǵ ǲȏȒ ǵ ȓș ǞȅǠƳ 

ȓȒǲǫȓǭΙǓẎǔǖǱȑȅǠƳ 

 

 3.2  COD  

≢ 1mg/L~8mg/L ─ ≢┌╠≈⅝⅜╖╠╣╕∆⁹ 
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pH  
ǵרɵȠɩȩɨר ↓ș ǞȅǠƳ 

pH7 ǓʴרƲpH Ǔ 7 ȏȑᾛǜǘȓǷ  ǮǠƳרƲẎǔǘȓǷȠɩȩɨר

 

 3.3 H  

≢│ ⌐ 7 ─ ≢⁸ ─ ─ ↄ⅜ 7 ≤⌂∫≡™╕∆⁹ ─

─ ≢│ 8 ─▪ꜟ◌ꜞ ╩ ⇔≡™╕∆⅜⁸ ⌂≥─ ─ ⌐╟∫≡ ↄ⌂╢

↓≤⅜№╡╕∆⁹ ⁸ ─ pH │ ⌐ 8 ─▪ꜟ◌ꜞ ╩ ∆√╘⁸ ─ │ 8 

≤⌂∫≡™╕∆⁹ 
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Ћ  
ʴǵ ǵ ș ǞȅǠƳ 

ǶɨɱǯʱȚǮ ǵ ǮǠǓƲὤ↨ ǱǰǲדȅȓȒ Ǔ Ḣȋ ǲ ЊǠȒǯƲ Ǳǰǵ ԍᶦǯǱȑ

ȅǠƳ 

 

 3.4  

0.6mg/L ─≤↓╤⅜ ↄ⌂∫≡™╕∆⁹ 
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Ћɨɱ 
ʴǵɨɱǵ ș ǞȅǠƳ 

ɨɱǶ ǯʱȚǮ ǵ ǮǠǓƲὤ↨ ǱǰǲדȅȓȒɨɱǓ Ḣȋ ǲ ЊǠȒǯƲ Ǳǰǵ ԍᶦǯǱȑ

ȅǠƳ 

 

 3.5  

0.05mg/L ─≤↓╤⅜ ↄ⌂∫≡™╕∆⁹ 
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DO Ἥ  
ʴǲ ǞǭǋȒ ș ǞƲ ǓẉǋȂǰΙǓẎǔǖǱȑȅǠƳ 

Ἥ ǶƲ ʴǵ ǵᴀטǱǰǲ̓ȖȓȒǵǮƲ ˃ǠȒǯ ˺ ǵǿǋ ȋ ǵ Ǔ ǚȑȅǠƳ 

 

 3.6  DO  

│ ─ ╩ ⇔≡™╕∆⁹ ─ ─ ⌐≈™≡│⁸₈ ─

₉⌐≡↔ ↄ∞↕™⁹ 
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SS  
ʴș Ǎ ȑǵԍᶦǯǱȒ ǵ ș ǞȅǠƳ ȓȒǲǫȓǭΙǓẎǔǖǱȑȅǠƳ 

 

 3.7  SS  

ↄ─ │⁸25mg/L ≤⌂∫≡⅔╡⁸ ─ A ⌐ ∆╢ ≢№

╢√╘⁸ ─ ╡│ ⌂™≤™ⅎ╕∆⁹ 
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Ẏ  
Ẏ ȋẎ ǯר Ǔ̧ǭǋȒ ǵ ș ǞȅǠƳ 

ʴǵẎ ǶǞᾮǲȏȒ ǵ ǯǞǭ̓ȖȓǭǋȅǠƳ 

 

 3.8  

1000MPN/100ml ─ ≤⌂∫≡™╢ ⅜ ↄ╖╠╣╕∆⁹ 
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3.2  

─ ₁⌐│⁸ ♥☻♩≤⇔≡ ─ ╩ ⇔≡™√∞⅝╕⇔√⁹ 

 

⸗♬♃ꜞfi◓  

⁸COD ⁸NH 4 -N ▪fi⸗♬►ⱶ ⁸NO2 -N

⁸NO3 -N ⁸PO43 -P ╡╪ ╡╪ ⁸ ⁸ ─⅝╣™↕

⁸⌐↔╡⁸⌐⅔™ ⁸ ─ ⁸ ↕ ⁸↔╖─ ⁸ ⁸ ⅝ ─

⁸ ⁸ ─ ⁸ ⁸  

 

─ ⁸ ⅜ ↄ⁸ ─ ─ ╩ ∆⁸COD

⁸NH 4 -N ▪fi⸗♬►ⱶ ⁸NO2 -N ⁸NO3 -N

⁸PO43 -P ╡╪ ╡╪ ─ ╩  3.9  3.13⌐ ⇔╕⇔√⁹ 

╕√⁸ √ ─ ─⅝╣™↕╩ ≢ ⇔≡™√∞™√ ╩  3.14⌐ ⇔╕⇔√⁹ 

 

⅜ ∆╙─  

 ⅜ ∆╙─ 

ᵑ 

COD 

╛ ─ ⌐╟╢ ─ ╣╩ ⇔╕∆⁹ ╣╢⌐≈╣≡ ⅜ ⅝

ↄ⌂╡╕∆⁹ 

ᵒ 

NH 4 -N 

│╡╪≤ ╪≢ ─ ≢∆⅜⁸ ⌂≥⌐ ╕╣╢ ⅜

╛ ⌐ ∆╢≤⁸ ⌂≥─ ≤⌂╡╕∆⁹NH 4 -N │⁸

─ ⌂ ─ ≈≢№╡⁸ ⅜ ™ ⁸ ╛ ⁸№

╢™│ ⅛╠ ⅜ ╣≡ ≡™╢≤ ⅎ╠╣╕∆⁹ 

ᵓ 

NO2 -N 

NO2 -N │⁸ ─ ⌂ ─ ≈≢№╡ ─ ≤⌂╡╕∆⁹

⌂ ≢∆⅜⁸pH ─ ╛ ─ ⅜ ™≤ ⅜ ↄ⌂

╢↓≤⅜№╡╕∆⁹ 

ᵔ 

NO3 -N 

NO3 -N │⁸ ─ ⌂ ─ ≈≢№╡ ─ ≤⌂╡╕∆⁹⅝╣

™⌂ │ NO3 -N ─ ⅜ ↄ⁸ ╣√ │ NH 4 -N ─ ⅜ ↄ⌂╡

╕∆⁹√∞⇔⁸NO3 -N ⅜ ⌐ ∆╢≤ ─ ⌐ ╩ ⅎ╢√╘⁸

─ ≢│⁸NO2 -N ≤ NO3 -N ─ ⅜ 10mg/L ⌐

↕╣≡™╕∆⁹ 

ᵕ 

PO43 -P 

PO43 -P│⁸╡╪─ ⌂ ─ ≈≢∆⁹ ─ ⌐ ⌂ ≢№╡⁸

─ ⌂≥⌐╟╡ ↕╣╕∆⅜⁸ ⁸ ⌐╙ ↄ ╕╣╕

∆⁹ ╛ ⌐ PO43 -P ⅜ ∆╢≤⁸ ⌂≥─ ≤⌂

╡╕∆⁹ 
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COD ӓἶ  
ȋ Ḣǵ ǲȏȒ ǵ ȓș ǞȅǠƳ 

ȓȒǲǫȓǭΙǓẎǔǖǱȑȅǠƳ 

 
 3.9 COD  

⅜ ∆╢ ╩ ╣╢ ≢│⁸5mg/L ─ ™ ⅜ ↕╣≡™╕∆⁹ ⌐│

⌐╟╡⁸ ⅜ ↄ⌂∫≡™╢≤ ⅎ╠╣╕∆⁹ 

 

 

40  
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NH 4 - N ȠɱɠɉȤɞ  
ǶȑȚǯʱȚǮ ǵ ǮǠǓƲὤ↨ ǱǰǲדȅȓȒ Ǔ Ḣȋ ǲ ЊǠȒǯƲ Ǳǰǵ ԍᶦǯǱȑ

ȅǠƳNH 4 - N ǶƲ ǵʺǱ◐ ǵʝǫǮǠƳ ↓Ǔ ǋḹֻƲ ȋ›ḹ ǉȒǋǶ ǒȐ ѝǓ ȓǭǋȒǯ

ǏȐȓȅǠƳ 

0.5mg/L ̊ʣǲǱȒǯƲ ǵ ɵכֿ ɵ ṑǯǞǭ ẺǯǶ ǏǱǋǯǜȓǭǋȅǠƳ 

 

 3.10 NH4
+- N  

⌐⅔™≡ 0.5mg/L ─ ⅜ ↕╣≡™╕∆⁹ ⌐│⁸ ╛ ⅛

╠─ ─ ⁸ ⌐╟╡⁸ ⅜ ↄ⌂∫≡™╢≤ ⅎ╠╣╕∆⁹ 

⌐│⁸ ≤⇔≡│ 0.5mg/L ─ ⅜ ⌐ 6~8 ╩ ╘≡⅔╡⁸

≢№╢≤™ⅎ╕∆⁹ 

 

 

38 ∂ ╩ ╗  
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NO 2 - N ˡ  
NO 2 - N ǶƲ ǵʺǱ◐ ǵʝǫǮǉȑ ǲǯǪǭǵ ǯǱȑȅǠƳʥὄὑǱ ǮǠǓƲpH ǵ ȋ ǵ

Ǔẉǋǯ ↓Ǔ ǖǱȒǚǯǓǉȑȅǠƳ 

 

 3.11 NO2 - N  

╩ ╣╢ ⌐⅔™≡⁸0.007mg/L ─ ™ ⅜ ↕╣≡™╕∆⁹ ⌐│⁸

╛ ⅛╠─ ─ ⁸ ⌐╟╡⁸ ⅜ ↄ⌂∫≡™╢≤ ⅎ╠╣╕

∆⁹ 

0.007mg/L ─ ⌂ ⅜ ╘╢ │⁸ ⌐ 3 4 ≢ ⇔≡™╕

∆⁹ 

 

 

21 ∂ ╩ ╗  
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NO 3 - N  
NO 3 - N ǶƲ ǵʺǱ◐ ǵʝǫǮǉȑ ǲǯǪǭǵ ǯǱȑȅǠƳǔȓǋǱ Ƕ NO3 - N ǵҊֻǓ ǖƲ ȓǦ

Ƕ NH 4 - N ǵҊֻǓ ǖǱȑȅǠƳǦǧǞƲNO 3 - N Ǔẉ ǲἭ᷀ǠȒǯ˲ǵβ∆ǲ◙ șʦǏȒǦȈƲ ǵ Ḩ ǮǶƲ

NO 2 - N ǯ NO 3 - N ǵֻ Ǔ 10mg/L ̊ʤǯ ὑǜȓǭǋȅǠƳ 

ǵǍǨ ȉ ǵẉǋ◐ ǮǉȑƲ̗һ ǲ їǠȒǯὰ ӓ ǵ ₡ ǵԍᶦǵʝǫǲǱȑȅǠƳ 

 

 3.12 NO3 - N  

⌐│⁸ ╛ ⅛╠─ ─ ⁸ ⌐╟╡⁸ ⅜ ↄ⌂∫≡™

╢≤ ⅎ╠╣╕∆⁹ 

⌐│⁸1.2mg/L ─ ⌂ ─ ╘╢ │ 8 ≤ ↄ⌂∫≡™╕∆⁹ 

 

 

 

29 ∂ ╩ ╗  
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PO 4
3 - P ȑȚ ȑȚ  

PO4
3 - P ǶƲȑȚǵʺǱ◐ ǵʝǫǮǠƳ ǵ ǲⱳ Ǳ ǮǉȑƲ ǵ ǲȏȑ͑ ǜȓȅǠǓƲ Ʋ

ǲȉẉǖדȅȓƲ ȋ ʴǲ PO4
3 - PǓṔқǠȒǯƲ Ǳǰǵ ԍᶦǯǱȑȅǠƳ 

ȑȚǵǍǨ ȉ ǵẉǋ◐ ǮǉȑƲ̗һ ǲ їǠȒǯὰ ӓ ǵ ₡ ǵԍᶦǵʝǫǲǱȑȅǠƳ 

 

 3.13 PO4
3 - P  

⌐│⁸ ╛ ⅛╠─ ─ ⁸ ⌐╟╡⁸ ⅜ ↄ⌂∫≡™

╢≤ ⅎ╠╣╕∆⁹ ⌐│⁸0.11mg/L ─ ⌂ ─ ╘╢ │⁸7

≤⌂∫≡™╕∆⁹ 

 

 

47 ∂ ╩ ╗  
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ǵǔȓǋǜ 
șὕ ǞǦǯǔǵ ǵǔȓǋǜǲǫǋǭƲ ǋ ɵ ɵ ɵ ɵ ǋ Ǯ ͔ǞǭǋȅǠƳ 

șǞǦ Ǔ ǟǦ ᷂ ǵ ǵӽ ș Ǡ ǮǠƳ 

 
 3.14  

╩ ╣╢ ─ ╛⁸ ≢╙ 3 ─ ⅜⅝╣™≤™℮ ⅜↕╣≡™

╕∆⁹ 

╕√⁸ ─ ⌐⅔™≡⁸3 ─ ™ ⅜ ╠╣╕∆⅜⁸ ≢╙

4 5─ ⌂≥⅝╣™⌂ ─ ⅜╖╠╣╕∆⁹ 

 

 

78 ∂ ╩ ╗  
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ǵǲǛȑ 
șὕ ǞǦǯǔǵ ǵǲǛȑǲǫǋǭƲ ǋ ǯǭȉ ǪǭǋȒɵ ʴ ɵ ᾜǞ ǪǭǋȒɵ ʴ ɵ

ȚǮǋȒ ǋ Ǯ ͔ǞǭǋȅǠƳ 

șǞǦ Ǔ ǟǦ ᷂ ǵ ǵӽ ș Ǡ ǮǠƳ 

 

 3.15  

ↄ─ ≢ ─ ≤⌂∫≡™╕∆⁹ ⅝⌂ ≢│⁸ ─ ⅜ ↄ⌂╢

⅜№╢≤ ⅎ╠╣╕∆⅜⁸ ⌂≥ ─ ≢│ ™ ⌂≥─ ⌂ ⅜╖╠╣╢

╙№╡╕∆⁹ 

 

 

 

102 ∂ ╩ ╗  
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3.3  

ₒ ₓ 

30 8 3  

ₒ ₓ 

   

 ╩ ╗ ╩ ╗ ╛⅛  
 

   

  H=0.3m 0.5m ─ ╡  ⅜ ™ 

 

   

  32.8   39.2    
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ₒ ₓ 

30 8 1  

ₒ ₓ 

 

ₒ ₓ 

 

ₒ ₓ 

 



 

 31 

ₒ ₓ 

30 7 30 ⁸8 1 ⁸4 ⁸7  

ₒ ₓ 

    

    

 

ₒ ₓ 

 

    
















































































































