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1  

1.1  

─ ┘ ─ ⌐⅔↑╢ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ╩ ™⁸

╩ ∆╢↓≤≢⁸ ⌐ ≤⌂∫≡™╢ⱴ▬◒꜡ⱪꜝ☻♅♇◒⌐ ∆╢

╩ ╘╢↓≤╩ ≤⇔√⁹ 

 

1.2  

1  ─ 6 ⱴ▬◒꜡ⱪꜝ☻♅♇◒  

2  6 6 25 7 2 28  

3 כ◑ꜟⱠ◄ה   

4  ♥◒ⱡⱴꜞfi  

  

 

1.3  

╩  1.3- 1⌐ ∆⁹ 

 1.3- 1  

        

ⱴ▬◒꜡ⱪꜝ☻♅♇◒   1 

 

 

 

 

 

 

 

 

  

─   1  

 

⌂⅔⁸ ─ ⌐⅔↑╢ ┘ ─ ─ │ ─≤⅔╡≢№╢⁹ 

╩ ≤⇔⁸ ⌐ ∆╢ ╟╡  

╩ ≤⇔⁸ ⌐ ∆╢ ╟╡  

╩ ≤⇔⁸ ⌐ ∆╢ ╟╡  

≤ ─ ⅛╠ ⌐ ←╕≢ 

╩ ≤⇔⁸ ⌐ ∆╢ ╟╡  

╩ ≤⇔⁸ ⌐ ∆╢ ╟╡  

─ ╩ ≤⇔⁸ ≢№╢ ╟╡╙  

≤ ⅜ ⇔√ ╩ ≤⇔⁸ ≤ ─ ╕≢ 
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1.4  

╩  1.4- 1⌐ ∆⁹ ⇔√ ⱴ▬◒꜡ⱪꜝ☻♅♇◒ ─ ╩  1. 4- 1⌐

∆⁹ 

 

 1.4- 1  

 

 

 1.4- 2  

 

 

 

1.5  

│⁸ 3 A4 ┘ 3 A3 1 ≤ ─ ♦

╩♃כ ⇔√ DVD- R 1 ╩⁸ כ◑ꜟⱠ◄ה ⌐ ⇔√⁹  

6

6 7 8 9 10 11 12 1 2

7/1

ה

─

ה∑

 ⱴ▬◒꜡ⱪꜝ☻♅♇◒

⁷

7/20,30,31

7/1 2/27

2024/7/20 13:17 13:46

2024/7/30 13:26 13:58

2024/7/30 16:19 16:35

2024/7/30 17:12 17:21

2024/7/30 18:05 18:18

2024/7/31 9:35 10:07

2024/7/31 11:40 11:59

2024/7/31 12:44 12:54

ⱴ▬◒꜡ⱪꜝ☻♅♇◒
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2  

2.1 ⱴ▬◒꜡ⱪꜝ☻♅♇◒  

ה ⱴ▬◒꜡ⱪꜝ☻♅♇◒ ●▬♪ꜝ▬fi ה   

ⱪꜝ☻♅♇◒  6 3 ⌐ ≠⅝ ─ ┘ⱪꜝ☻♅♇◒─ ╩

∫√⁹ 

1  

─ ┘  

ה ה     

ה ה     

ה ה       

ה ה    

─ 6 8  

 

2  

│⁸ ⅜ ╩ ∆╢ ≤⇔≡ ⇔√ 8 2.1 - 1 ─ ≤⇔

√⁹ ─ ╩ ⌐ ∆⁹⌂⅔⁸ ⌐≈™≡│⁸ ─ ≤ ⌐

GPS⌐╟╢ ╩ ⇔√⁹ 

 

ᵑ  

 ≤ ≤─ ⌐ ⇔⁸ ⌐⅔↑╢

─ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ╩ ≢⅝╢⁹ 

 

ᵒ  

 ≤ ≤─ ⌐ ⇔⁸ ⌐⅔↑╢

─ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ╩ ≢⅝╢⁹ 

 

ᵓ  

│ ⁸ 3 5 ≤ ╩ ⇔≡™╢⅜⁸ ⌐╟╡ⱴ▬◒꜡

ⱪꜝ☻♅♇◒─ ─ ⅜ ⅝ↄ ⇔≡™╢√╘⁸ ╩ ∆╢⁹ 

 

ᵔ  

 ─ ≢╙ ╩ ∆╢ ⁸ ─ ╩ ∆╢ ─

⌐ ⇔ ─ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ╩ ≢⅝╢⁹ 

 

ᵕ  

─ ╩ ↑⁸ ─ ≤ ⇔⁸ ≤ ∆╢ ─ ≢№╢⁹

─ ≤ ∆╢↓≤≢ ╩ ≢⅝╢⁹ 

 

ᵖ  

⅛╠ ╣⁸ ≤ ∆╢ ─ ≢№╡⁸↓─ ╩ ∆╢↓≤≢⁸ ─

⌐ ─ ⅜ ∆╢ ─ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 
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ᵗ  

≤ ⅜ ⇔√ ≢№╡⁸ ≤ ⅜ ∆╢↓≤⌐╟╢ⱴ▬◒꜡ⱪꜝ☻♅♇

◒─ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

ᵘ  

≤ ─ ≢№╡⁸ ┼─ⱴ▬◒꜡ⱪꜝ☻♅♇◒ ╩ ∆╢⁹

╕√⁸ ≤ ∆╢↓≤≢⁸ ╛ ⁸ ⅛╠─ⱴ▬◒꜡ⱪꜝ☻♅♇◒ ╩

≢⅝╢⁹ 

 

 2.1- 1  

No.  

─  

 

 

 

 

─

 

─

 

1   ⌂⇔ ủ ⌂⇔  

2    ủ ⌂⇔ ⌂⇔ 

3    ủ  ⌂⇔ 

4   ⌂⇔ ủ  ⌂⇔ 

5    ủ ⌂⇔ ⌂⇔ 

6   ⌂⇔ × ⌂⇔ ⌂⇔ 

7    ủ ⌂⇔ ⌂⇔ 

8    ủ ⌂⇔ ⌂⇔ 

 

 

 

 2.1- 1  
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ᵑ  

  
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  2.1- 2  
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ᵒ  

  
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1- 3  
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ᵓ  

  
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1- 4  
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ᵔ  

  
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1- 5  
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ᵕ  

  
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1- 6  
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ᵖ  

   
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1- 7  
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ᵗ  

  
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1- 8  
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ᵘ  

  
   

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.1- 9  
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3  

│⁸ ╛ ⌐ ⅜№╢≤⅝╩ ↑⁸ ⌐ ⇔√⁹ 

─ │⁸ ─ ⌐╟╡⁸ ⌐ ≢ 1 ⁸ 8 ╩ ⇔√⁹ 

 

a ה  

ה │⁸ ™ 0.3mm⁸ 30cm⁸ 75cm─ⱪꜝfi◒♩fiⱠ♇♩ ₈Ⱡ♇♩₉≤™

℮⁹ ╩ ™⁸Ⱡ♇♩ ⌐ ╤ ╩ ⇔√  2.1- 10 ⁹ 

 

  
ⱪꜝfi◒♩fiⱠ♇♩ 

™ 0.3mm⁸ 30cm⁸ 75cm 

╤ GO- 2030R6  

2 100cm/sec 

 2.1- 10  

 

b  

ה │ ⌐╟╡ ™⁸ ─ │⁸╤ ⅜ 10 20m3 ≤⌂╢ ≤

⇔√⁹ 

╤ה ─ ≤Ⱡ♇♩─ ⅛╠╤ ╩ ⇔√⁹ 

ה │⁸ ⁸ ─ ≤⇔√⁹ 

ה │⁸Ⱡ♇♩─ ╩ ⌐ ↕∑⁸ ─ ╩ ⇔√⁹ 

 

   
 2.1- 11  

 

c ─  

ה │⁸ ⅜№∫√ │⁸ ⇔√ⱴ▬◒꜡ⱪꜝ☻♅♇◒╩Ⱡ♇♩ ⌐ ™

≤⇔√ ⌐ ╩ ╡ ™√⁹ 

♩♇Ⱡה ⌐ ∫√ ╩ ≤⇔⁸ ╩ ∆╢ ╕≢ ⇔√ ≢ ⇔√⁹ 

  

ꜟכ♅☻  ♪כ●
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d  

ה ⅝ 0.1mm─ ╩ ⇔≡⁸ ⇔√ ⅛╠ ╩ ⇔√⁹ 

ה ה │ 30 ⌐╟╢ ⌐╟╢ ╩ ∫√⁹ 

ה ⅜ 5mm ─ ╩ ה ≤⇔√⁹ 

 

4 ה  

a ┘  

ה ⇔√ │⁸ ⌐╟╡ ⇔√  2.1- 12 ⁹ 

ה ≡─ ⌐≈™≡⁸ ┘ ─ ≤ ╩ ⇔√⁹ 

◄ꜞכⱨה FT- IR ≢ ╩ ™⁸ⱪꜝ☻♅♇◒╩ ⌐ ⇔√⁹

╕√⁸ⱴ▬◒꜡ⱪꜝ☻♅♇◒≤ ↕╣√ ─ ╩♃כ♦ ⇔√ ⱴ▬

◒꜡ⱪꜝ☻♅♇◒─ │♃כ♦ ─ ⌐ ⇔√ ⁹ 

╤ה ≤ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ⅛╠⁸ 1m3№√╡─ⱴ▬◒꜡ⱪꜝ☻♅♇◒

╩ ⇔√⁹ 

ה ─ │⁸◘▬☼ ⌐ 5.0- 4.9mm─ ⅛╠ 0.1mm ─ ╕≢ 0.1mm

╡≢ ⇔√⁹ 

ה ─ ╩ ∫√⁹ 

 

  

 
ⱨꜝ◓ⱷfi♩ ♩כ◦ה  ⱨ▫ꜟⱶ   

 

 2.1- 12 ⱪꜝ☻♅♇◒  

 

5 ─ ה  

─ ≤⇔≡⁸ ─ ╩ ≤⇔⁸ ╩ ╘√ ╩ ⇔⁸

⇔√⁹ 

ה ╩ ∆╢↓≤╩ ≤⇔√ ─ │∕─ ⌐⅔↑╢

 ⁹♃כ♦

  

─ │ 5mm 
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2.2  

⅝ 0.1mm ─ ╩ ⇔≡⁸ ⇔√ ⅛╠ ╩ ⇔√⁹ 

ה │ 30% ⌐╟╢ ⌐╟╢ ╩ ∫√⁹ 

 

  
  

 2.2- 1   
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3  

3.1 ─  

─ ╩  3.1- 1⁸  3.1- 1⌐ ∆⁹ 

 
 3.1- 1  

 

 3.1- 1 ─  

 

 

 

 

 

 

 

 

 

 

─ ⌐⅔↑╢⁸ 1 ⅛╠─ ╩  3.1- 2⌐ ∆⁹ 

 3.1- 2 ─   

 

 

 

 

 

 

 

 

 

 

 

 

7/12 45.0 40.5 37.5 26.5 21.0 22.5 19.8 19.7 22.2 0.0 0.0 0.0 0.0

7/13 -- 0.0 0.0 0.5 0.0 25.2 21.2 20.5 23.8 3.5 3.4 3.1 4.8

7/14 0.0 0.0 1.0 0.0 0.0 25.9 22.2 21.2 24.4 0.2 1.1 0.9 0.2

7/15 13.0 3.0 0.5 0.0 0.0 26.9 23.1 22.4 24.4 1.3 3.5 1.8 0.3

7/16 24.0 24.0 29.0 23.5 25.5 24.2 20.2 20.1 21.7 0.0 0.0 0.0 0.0

7/17 13.5 9.0 10.0 5.5 19.5 26.7 23.5 22.6 24.8 4.1 4.6 3.2 5.5

7/18 0.0 0.0 0.0 0.0 0.0 28.6 24.5 23.5 26.8 7.9 5.7 6.8 6.7

7/19 -- -- 0.0 0.0 0.0 28.6 25.1 23.7 27.3 3.8 6.0 5.0 4.9

7/20 -- -- 0.0 0.0 0.0 30.4 26.6 25.5 29.1 7.5 9.3 8.0 9.6

7/22 0.0 0.0 0.5 1.5 0.0 31.1 26.0 24.6 28.6 9.8 8.3 8.8 9.7

7/23 -- -- 0.0 0.0 0.0 30.3 26.4 25.2 28.6 12.5 11.0 12.6 11.9

7/24 2.0 0.0 3.0 1.5 7.5 28.2 25.5 24.1 26.9 3.7 7.5 6.2 6.4

7/25 0.0 0.0 0.0 5.5 23.0 29.2 25.7 24.3 26.5 7.3 6.6 6.9 8.0

7/26 0.0 0.5 0.0 0.5 0.0 30.0 25.9 24.6 27.3 9.3 7.1 7.4 8.7

7/27 0.0 0.0 10.5 0.0 1.0 30.2 25.9 24.3 27.7 8.0 6.2 5.6 6.0

7/28 0.0 -- 0.0 1.5 0.0 30.4 26.8 25.0 27.6 8.7 9.4 8.4 7.6

7/29 -- -- 0.0 0.0 0.0 31.8 27.9 25.7 29.9 12.7 12.1 11.7 11.0

7/30 6.0 11.5 12.5 12.0 7.5 29.2 25.9 24.3 26.8 5.0 4.9 4.0 3.8

7/31 0.0 0.0 0.5 0.0 10.0 29.9 25.1 23.9 27.1 8.0 7.2 5.4 6.2

12:44 11:40 13:17 13:24 16:19 17:12 18:05 9:35

13:56 11:59 13:45 13:59 16:36 17:22 18:20 10:07

5 5 5 10 10 7 8 7

28.5 31.5 28.5 28.0 26.0 22.8 21.2 28.5

80 53 93 83 38 66 158 108

26.5 26.1 23.4 24.4 24.4 14.9 13.2 18.5
3 18.6 15.0 16.6 11.8 20.5 13.3 20.9 15.4
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3.2 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ┘  

↔≤⌐ ↕╣√ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ┘ ╩  3.2- 1⁸  3.2- 1

⌐ ∆⁹ 

ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ │⁸ ─ ≢ 202 ≤ ╙ ↄ⁸ ─ ≢ 12

≤ ╙ ⌂⅛∫√⁹╕√⁸ │⁸ ≤ ⌐⁸ ─ ≢ 10.9 / m3≤

╙ ⅝ↄ⁸ ─ ≢ 0.6 / m3≤ ╙ ↕⅛∫√⁹ 

 

 3.2- 1 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ┘  

 

 

 

 

 

 3.2- 1ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

  

(m3) 3)

202 18.6 10.9

83 15.0 5.5

103 16.6 6.2

99 11.8 8.4

12 20.5 0.6

45 13.3 3.4

72 20.9 3.4

39 15.4 2.5

0

2

4

6

8

10

12

(
/m

3
)
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3.3 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

↕╣√ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ╩  3.3- 1 ⌐⁸ ┘ ╩  

3.3- 1⌐⁸ ╩  3.3- 2 ┘  3.3- 2⌐ ∆⁹ 

↕╣√ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ │⁸ ⱨꜝ◓ⱷfi♩ ⁸ ♩כ◦ה ⱨ▫ꜟ

ⱶ ⁸ ⱪꜝ☻♅♇◒ ⁸ ה Ɑ꜠♇♩ ⁸ ⁸∕─ ─ ≢№╡⁸ⱦכ

☼│ ↕╣⌂⅛∫√⁹╕√∆═≡─ ≢ ⅜ ™ ⌐№╡⁸ ╩ ╘√⁹ ™≢

♩כ◦ה ⱨ▫ꜟⱶ ⁸ ⅜ ↄ ↕╣⁸ ה Ɑ꜠♇♩ │╒≤╪≥ ↕╣

⌂⅛∫√⁹ 

 

   
ⱨꜝ◓ⱷfi♩ ♩כ◦ה  ⱨ▫ꜟⱶ   

 

 3.3- 1 ↕╣√ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

 

 3.3- 1 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ┘  

 

  

161 22 4 15 202

61 11 3 8 83

66 16 5 16 103

64 14 9 12 99

8 2 2 12

32 8 5 45

49 2 6 14 1 72

30 4 1 1 3 39

3

3)

8.7 1.2 0.2 0.8 10.9 18.6

4.1 0.7 0.2 0.5 5.5 15.0

4.0 1.0 0.3 1.0 6.2 16.6

5.4 1.2 0.8 1.0 8.4 11.8

0.4 0.1 0.1 0.6 20.5

2.5 0.6 0.4 3.5 13.3

2.3 0.1 0.3 0.7 0.0 3.4 20.9

1.9 0.3 0.1 0.1 0.2 2.5 15.4

3

 ─ │5mm 
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 3.3- 2 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

 

 

 

 

 

 

 

 3.3- 2 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

  

80 11 2 7 100

73 13 4 10 100

64 16 5 16 100

65 14 9 12 100

67 17 17 100

72 17 11 100

68 3 8 19 1 100

77 10 3 3 8 100

0 %

20 %

40 %

60 %

80 %

100 %

(
)
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3.4 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

≢ ↕╣≡™╢ⱪꜝ☻♅♇◒─ ─ ⌂ ╩  3.4- 1⌐⁸ ↕╣√

ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ╩  3.4- 1⌐ ∆⁹╕√⁸ ┘ ╩  3.4- 2

⌐⁸ ╩  3.4- 3 ┘  3.4- 2⌐ ∆⁹ ↕╣√ⱪꜝ☻♅♇◒─ ⌂ │⁸

ⱳꜞⱪ꜡Ⱨ꜠fi PP⁸ⱳꜞ◄♅꜠fi PE⁸ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ PET⁸ⱳꜞ☻♅꜠

fi⁸ ⱳꜞ☻♅꜠fi PS ≢№╡⁸PE≤ PP≢ⱴ▬◒꜡ⱪꜝ☻♅♇◒─╒≤╪≥╩ ╘√⁹⌂

⅔⁸PE⁸PP│ ⌐ ↄ ™╠╣≡™╢⁹ 

≢╖╢≤⁸ ≢│ ─ ╩ ⅝ PP⅜ ╙ ↄ⁸ ⌐ ─

≢│ ╩ ╘√⁹ ─ ≢│ PE⅜ ╙ ⅛∫√⁹╕√⁸ ≢│∆═≡

─ ≢ PE⅜ ╙ ↄ⁸ ╩ ╘√⁹ 

 

 3.4- 1 ⱪꜝ☻♅♇◒─ ─ ⌂  

  

PP       

PE    

   

PET      

PS      

ⱪꜝ☻♅♇◒ 2020  ₐ ⌂ⱪꜝ☻♅♇◒─ ≤ ₑ╟╡  

 

 

 

    

ⱳꜞⱪ꜡Ⱨ꜠fi(PP) ⱳꜞ◄♅꜠fi(PE) 
ⱳꜞ◄♅꜠fi 

♥꜠ⱨ♃꜠כ♩(PET) 
ⱳꜞ☻♅꜠fi(PS) 

 

 3.4- 1 ↕╣√ⱴ▬◒꜡ⱪꜝ☻♅♇◒─   

 ─ │5mm 
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 3.4- 2 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ┘  

 

 

 3.4- 3 ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

 

  

41 112 1 4 44 202

36 35 1 2 1 8 83

38 43 1 7 14 103

27 49 2 8 13 99

6 4 2 12

32 5 2 2 4 45

46 12 6 3 1 4 72

25 9 1 4 39

3

2.2 6.0 0.1 0.2 2.4 10.9

2.4 2.3 0.1 0.1 0.1 0.5 5.5

2.3 2.6 0.1 0.4 0.8 6.2

2.3 4.2 0.2 0.7 1.1 8.4

0.3 0.2 0.1 0.6

2.4 0.4 0.2 0.2 0.3 3.4

2.2 0.6 0.3 0.1 0.0 0.2 3.4

1.6 0.6 0.1 0.3 2.5

3

(PET)
(PS) (PA)(PE) (PP)

(PET)
(PS) (PA)(PE) (PP)








































