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 ─ ≤  

 

⁸ ≢ ∆╢ │⁸◄◖Ɽכ◒№╓⇔

┘ ☿fi♃כ ─ ≢ ╩ ∫≡™╕∆⁹ 

☿fi♃⁸│כ ─ ⅛╠⁸∆≢⌐ 30 ⅜ ⇔≡⅔╡⁸ ⅜ ╪

≢™╕∆⁹ 30 ⅛╠ ≢ ╩ ∫√↓≤⌐╟∫≡⁸ ⁸ ⌡ 10

─ ⅜ ≤ ⅎ≡™╕∆⁹ 

⇔⅛⇔⌂⅜╠⁸ ─ ╛ ╩ ╡ ∆↓≤≢ ∏╢◖☻♩ ┼─ ⁸∕

⇔≡ ™ ≤ ╩ ⅎ╢↓≤⌐╟╢ ─ ⌂≥⌐╙ ∆╢√╘⁸

√⌂ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™ ≤⌂∫≡™╕∆⁹ 

14 ─ ╩ ≤∆╢ ☿fi♃⁸≡™≈⌐כ ⌐ ╢ ⁸ ◦☻♥

ⱶ⁸ ─ ⁸ ┘ ⁸≤⌂ꜟכꜙ☺◔☻ √⌂ ─ ⌂

╩ ∆╢↓≤╩ ≤⇔≡⁸ ☿fi♃כ ₈ ₉≤™℮⁹

╩ ⇔╕∆⁹ 
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 ─ ≠↑ 

 

₈ ₉≤™℮⁹ ⌐⅔↑╢ ─ ⌐ ╢ ≤⇔≡│⁸

⌐ ⇔╩ ℮₈ ₉⅜№╡╕∆⁹↓─√┘ ∆╢

⌐≈™≡│⁸₈ ₉╩ ≤⇔≡ ≠↑╢≤≤╙⌐⁸

⌐⅔↑╢ ─ ≤─ ╩ ╢╙─≤⇔╕∆⁹ 

╕√⁸ │ ─ ה ╛ ⁸

┘ ╩ ≤∆╢↓≤⅛╠⁸ ⌐⅔™≡╙↓╣╠ ╩

⇔√╙─≤⇔╕∆⁹ ≤ ─ ╩ 1- 1⌐ ⇔╕∆⁹ 

╕√⁸ ╩ ⌐ ⁸ ╛ ☿fi♃כ ╩

∆╢╙─≤⇔╕∆⁹ 

 

 

1- 1 ≤ ─  

  

─ ה   

  

 

─  

  

 

☿fi♃כ    
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 ☿fi♃כ⌐ ∆╢ ▪fi◔כ♩ 

 

─ ☿fi♃⁸כ◄◖Ɽכ◒№╓⇔ ⌐ ∆╢ ─▬ⱷכ☺╛

∆╢ ⌂≥╩ ⇔⁸ ⁸ √⌐ ⅜ ≤⌂╢ ☿fi♃כ─ ╩

∆╢√╘─▪fi◔כ♩╩ ™╕⇔√⁹ 

╕√⁸₈ ₉─ ⇔⌐№√╡⁸ ─↔╖─ ה

┼─ ╡ ╖ ⁸ ⌐ ∆╢ ╩ ╕ⅎ≡⁸ ─ ה ╩ ╘╢√╘─▪

fi◔כ♩╙ ⌐ ™╕⇔√⁹ 

 

▪fi◔כ♩  

 

│ ⌐ ⌐ ⇔√ 3,000 ╩ ≤⇔╕⇔√⁹ 

 

⌐╟╡ ╩ ⇔⁸ ╕√│▬fi♃כⱠ♇♩≢─ ╩ ⇔╕⇔√⁹ 
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       3,000  

     2,992  

     1,331 1,129 ⁸▬fi♃כⱠ♇♩ 202  

     44.5  

 

↔╖▪fi◔כ♩ 

☿fi♃כ ↔╖ ▪fi◔כ♩ 
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▪fi◔כ♩  

☿fi♃כ ↔╖ ▪fi◔כ♩⌐ ╢ ╩ ⌐ ⇔╕∆⁹ 

 

 ─ ─ ☿fi♃כ ≤⇔≡₈ ☿fi♃₈≥₉כ◄

◖Ɽ⁸⅜∆╕╡№⅜₉⇔╓№◒כ↓╣╠ ☿fi♃כ⌐ ⇔⁸≥─╟℮⌂▬ⱷכ☺

╩ ∫≡™╕∆⅛⁹ ≈╕≢  

 

 

 

 

 

 

 

 

 

∕─  

│≢⅝ ה ─ ◗Ⱶ─ ⌐ ∫≡™ↄ↓≤⅜ ⇔™√╘⁸ ∫≡™↑┌

≡╠╣╢╟℮⌂ ⅜№╡≤≡╙ ™≢∆⁹ 

─≤⅜ ה ⌂ ⅛ ⌂─⅛╦⅛╠⌂™⁹ 

╩ ה ╠⌂™─≢ ⅎ╠╣⌂™⁹                    ⌂≥ 

 

 ─₈ ☿fi♃₉כ │₈◄◖Ɽ₉⇔╓№◒כ─ ⌐≈™≡⁸ ⌐⌂∫

≡™╢↓≤╛ ⇔≡╒⇔™↓≤│№╡╕∆⅛⁹ ≡│╕╢╙─ ≡ ⇔≡ↄ

∞↕™  

 

 

 

 

 

 

 

 

∕─  

⌐ ה ∫≡ ↑╢ ⅜⌂™─≢ ≢⅝⌂™⁹ 

╙≢ ה ∫√ ⅜№╢≤™™─≢∆⅜⁸ ─ ⌐ ∫√ │ ⌂™≤ ℮⁹

↔≤⌐ ⌐ ⅝√™≢∆⁹ 

≢◒כⱤ◖◄ ה ╩ ↄ ≢⅝╕⇔√⁹↓─╟℮⌂ ⅜№╢↓≤╙∕╣

1. 718 59.2

2. 374 30.8

3. 133 11.0

4. 357 29.4

5. 174 14.3

6. 29 2.4
7. 20 1.6
8. 28 2.3
9. 7 0.6
10. 5 0.4
11. 524 43.2
12. 53 4.4

118
2,540

59.2%

30.8%

11.0%

29.4%

14.3%

2.4%

1.6%

2.3%

0.6%

0.4%

43.2%

4.4%

0% 20% 40% 60% 80% 100%

1

2

3

4

5

6

7

8

9

10

11

12

1. 160 13.5

2. 30 2.5

3. 109 9.2

4. 51 4.3

5. 16 1.4
6. 65 5.5
7. 834 70.6
8. 67 5.7

150
1,482
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╡╕∑╪≢⇔√⁹ ≢№╣┌ꜞ◘▬◒ꜟ◦ꜛ♇ⱪ≢⌂ↄ◄◖Ɽכ◒≢

⇔≡╒⇔™⁹ ↕™ ╛ ╚∟╙⅔ה │ ∫ ה⇔ ™ ⅎה ─

⌂≥─ ⌐ ⇔∕℮⌂ ╙ ↔╖⌐ ≡™╢↓≤⅜№╢─≢⁸ ↔╖ ─

⌐ ⇔≡╒⇔™⁹ ⁸∕─╟℮⌂ ╩ ⌐ ╠∑≡╒⇔™⁹      ⌂≥ 

 

 ☿fi♃כ─ ≤⇔≡≥─╟℮⌂↓≤⅜ ∞≤ ™╕∆⅛⁹ ≈╕

≢  

 

 

 

 

 

 

 

 

 

 

∕─  

╩ ה ⅎ╢↓≤│ ╙≢∆⅜ ◖☻♩ ≢№╢≤ ℮─≢ ⌐ ∫≡╒

⇔™⁹ 

╛ ה ╩ ╘≡ ⌂ ≢№╢↓≤⁹ 

₈─ ה ₉╩ ⇔√ ≢№╢↓≤⁹ 

≥כ♃fi☿ ה ╛ ⁸ⱦ○♩כⱪ⌂≥ ≥╙╛ ≠╣⅜ ≤ ╕╢ ─

 

⌐ ה ⅜ ⌂™≤↓≤⌂╣┌ ⌐⌂╢─≢│⁸∕℮⌂╣┌ ─

⌐│ ⇔⌂™≤ ℮⁹                        ⌂≥  

1. 212 17.3

2. 127 10.4

3. 433 35.3

4. 245 20.0

5. 329 26.8
6. 367 29.9

7. 415 33.8

8. 48 3.9
9. 158 12.9
10. 498 40.6
11. 83 6.8
12. 18 1.5

104
3,037
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 ☿fi♃⁸│≢כ ≢ ⇔√ ⅜≢⅝╢↓≤│ ∆═⅝↓≤≤

ⅎ≡™╕∆⁹№⌂√│∕╣ ⌐ ╩ ה ⇔╕∆⅛⁹№⌂√─ ⅎ⌐ ℮╙

─╩ ⇔≡ↄ∞↕™⁹ ≈╕≢  

 

 

 

 

 

 

 

 

 

 

∕─  

│ ה ⌐ ⇔™─≢ ╩ ╘≡╒⇔™⁹ 

╩╖↔ ה ≤⇔≡ ≢⅝╢                     ⌂≥ 

 

 ☿fi♃כ⌐ ╩ ∆╢ ⁸≥─╟℮⌂ ⅜№╣┌ ™≤ ™╕

∆⅛⁹⌂⅔⁸ ⌂ ─ ⅜№╢ │⁸  ⌐ ⇔≡ↄ∞↕™⁹

≈╕≢  

 

 

 

 

 

 

∕─  

Ⱶ◗ ה ─◄Ⱡꜟ◑כ╩ ∆╢ ⁹ ≤ⱨꜞⱴ ⁸ Ⱪכ

☻ 

⁸™™≢╕╕─ ה ⌐ ╩┤╛↕⌂ↄ≡™™⁹ 

╩ ה ⇔√  

○▬Ᵽ─ ה  

♠כⱳ☻ ה ⌐∆╣┌ ™⁹ 

─ ה  

∞╕ ה ⅎ╢ ─ꜞ◘▬◒ꜟ≤⇔≡ ⌐ ∟ ╣╢ⱨꜞכ☻Ɑכ☻ 

╣↕ꜟ◒▬◘ꜞ⌐℮╟─≤⅜╖↔√╣↕ ה ↕╣╢─⅛⅜ ⌐ ≡╦⅛╢╟

℮⌂  

ⱨꜟ◗ ה  

1. 680 55.4

2. 690 56.2

3. 227 18.5

4. 237 19.3

5. 365 29.7

6. 421 34.3

7. 228 18.6

8. 119 9.7

9. 8 0.7
104

3,079

1. 408 19.2
2. 397 18.7
3. 373 17.6

4. 620 29.2

5. 87 4.1
6. 81 3.8
7. 21 1.0

138
2,125

19.2%

18.7%

17.6%

29.2%

4.1%

3.8%

1.0%

0% 20% 40% 60% 80% 100%

1

2

3

4

5

6

7
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⁸ ה ⁸ ⁸ ⌂≥ ╦⌂ↄ⌂∫√⸗ⱡ╩ ⌂ ┼≈⌂→╢ꜞ◘▬◒ꜟ◦ꜛ

♇ⱪ 

ќꜟכ⸗◓Ⱨfi♇ꜛ◦ ה ™ ≈™≢⌐◗Ⱶ╩ ∆⁹∕─ ⌐ ℮ ─ ╛◗

Ⱶ ─ ╩ ⅎ≡ ∆╢ ─◘▬◒ꜟ⅜ ╕╣╢╟℮⌐⁹       ⌂≥ 

 

 ☿fi♃כ╩ ≤⇔√ ≠ↄ╡╩ ╘╢ ⁸ ─ ⌐ ⅜ ∞≤

™╕∆⅛⁹ ≈╕≢  

 

 

 

 

 

 

∕─  

⌐ ה ╩ ╢  

↔∟™≢ ה ╩⇔√╠™™⁹ 

≢╕≡⇔╩ ה ┼─ ╩∆╢ │⌂™≤ ™╕∆⁹ √

⌂Ɫ◖ │ ≢∆⁹ 

─┼ ה │ ⌐≈⌂⅜╢─≢ ↄ ⅜ ≢⅝╢  

⌐Ⱶ◗⌐ ה ∆╢╙─∞↑≢⌂ↄ⁸ ↄ ╩ ℮ ќ ≤ ≢⅝╢

╟℮⌂╙─ 

≥∞ⱷ♄│╙╣↓╙╣№⁸╡╕№ ה ℮⁹ 

  ה

─ⱪ♇ꜛ◦ꜟ◒▬◘ꜞ ה ≤ ↕∑╢⁹ ╛⅔ ╡─ ╩ ∫√ ─  

╢⅝≢⅜◓fiⱪ╛◓ꜝfiⱧfiꜗ◐ ה                    ⌂≥ 

 

 №⌂√─ ╪≢™╢ ⌂≥ ⌐ ☿fi♃כ╩ ∆╢↓≤≤⌂∫√

⁸≥─╟℮⌐ ⅎ╕∆⅛⁹ ≈∞↑ ⇔≡ↄ∞↕™  

 

 

 

 

 

 

 

∕─  

⌐ ה ⌐ ⇔≡™╢√╘ ⌐ ╙ ╦⌂™⁹ 

1 134 10.1

2 206 15.5

3 544 40.9
4 159 11.9
5 109 8.2
6 26 2.0
7 24 1.8

129 9.7
1,331 100

ᵕ ‹1

10.1%

ᵕ ‹2

15.5%

ᵕ ‹3

40.9%

ᵕ ‹4

11.9%

ᵕ ‹5

8.2%

ᵕ ‹6

2.0%

ᵕ ‹7

1.8%

ᵕ

9.7%

͎͐ Κσθχ ϭπΜϥ ӽˢ Ỹσςˣτ ᴟЈрЌ˔Ϭὺ

βϥάρρσμθ ›ʺςχϢΞτ―ΠϘβΤʻˢ͍νιΪ ΰοΨ

ιήΜˣ

ᵕ ‹1

ᵕ ‹2

ᵕ ‹3

ᵕ ‹4

ᵕ ‹5

ᵕ ‹6

ᵕ ‹7

ᵕ

1. 192 16.1
2. 197 16.5
3. 661 55.3
4. 534 44.7
5. 211 17.7
6. 18 1.5

136
1,949
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╛ ה ⌂≥⌐ ⅜ ∕℮≢ ⅜№╡⁸≥∟╠⅛≤ ⅎ┌  

│⌐ ה ∞⅜ ⌐╟∫≡│ ─ ╙№╢≤ ™╕∆⁹ 

⅜╙≤ ה ™ ⌂─≢⁸ ה ─ ⌐ №╡ 

⌐ ה ╛ ⅜⌂ↄ⁸⅛≈ ⅜ ≢⁸ ⅜ 100 ↕╣╢─⌂╠⁹ 

≥℮╤∞™⌂⅝≢│⌐꜡♀│☻●⌂ ה ⅎ╢─≢  

ᵑ ה ─ ⁸ ⌂≥ ╩ ↕∑╢⁹ᵒ ⅎ┌⁸ ─ 1

⌐⁸1 ⌐ 100 ∏≈◗Ⱶ ╩ ∆╢ ⁸ ⌐ ⌐ ⅎ╢ ≢ ∆

╢⁹ 

╢™≢╪ ה ↄ⌐ ☿fi♃⁹╢№⅜כ 

╠⌂≥↓╢⅝≢ ה ⁸ ⅜ ⇔≡™ↄ⁸ ⌂≥ ∫√╙─╕≢ ╡∕

℮⁹ 

╛ ה ─ ─ ≢ ⇔╕∆⁹              ⌂≥ 

 

 ⅔╦╡⌐⁸ ⇔™↔╖ ─ ⁸ ─↔╖ ה ╛⁸↔╖─ ┼

─ ╡ ╖┼─↔ ╛↔ ╩⅔ ⅛∑ↄ∞↕™⁹  

⁸ ה ◄Ⱡꜟ◑כ┼─ ╡ ╖ 

ↄ⌂│≢↑∞∟√╙≤ ה ╙ ╩ ╣≡ ═╢ ⅜№╣┌ ™≤ ℮⁹ 

⁸ ה ⌂ ◗Ⱶ ⁸ ─ ⌐╟╢  

╖↔™⇔ ה │Ᵽ▬Ɽ☻╛ ⁸ ⌐ ™⌂≥ ⅜ ™ ⌐⇔

≡╒⇔™⅜⁸ ⌂≥ ─ ⌐ ™≤↓╤│ ╛╘≡╒⇔™⁹ 

כ♃fi☿ ה ─ ⅜№╢─╩ ╠⌂⅛∫√⁹ ⌂╠ ─ ⅜ ⅜╡∕

℮≢ ⇔ ⌂™⅜ ⇔≡⇔╕℮≤ ℮⁹ ─ ╩◖☻♩ ⌂ↄ ╡ ╣≡

≤⅛ ∫≡╒⇔™⁹ 

⌐⇔╓№◒כⱤ◖◄ ה ╖⇔√ ⌐ 2.0m ─╙─│ ≤ ╦╣√⅜ ≢╙

≤⌂╢╟℮⌂ ╩⅔ ™⇔√™≤ ™╕∆⁹ 

╖↔™⇔ ה ≢↔╖─ ≤ ⅜ ╢↓≤╩ ╖╕∆⁹ 

─ ה ∫√ ≢│ ─ ™ ⌐№╡⁸ ╩ ⇔√ⱪכꜟ╛ ≢╟ↄ

┘╕⇔√⁹ ╛ꜞ◘▬◒ꜟ◦ꜛ♇ⱪ ╙ ∫≡⅔╡ ╙№╡⁸ ⁸ ─

☿fi♃כ─ ⌐∟╞∫≤⇔√ ╛ ⁸◗Ⱶ─◐ꜗꜝ◒♃כ◦─כꜟ⅜

╙╠ⅎ√╡≤ ⌐√─⇔™ ≢⇔√⇔⁸∕↓≢ ⅝⇔√ │ ╙╟ↄ ⅎ

≡⅔╡⁸™≈╙◗Ⱶ─ ╩⅝∟╪≤⇔╟℮≤ ⅎ≡™╕∆⁹ ─ ⌐╙

∂ ⌂ ╩↕∑≡№→√™≤ ∫≡™╕∆⁹ 

─Ⱶ◗ ה ⅛╠ ╛ ⌂≥╩ ╡ ⇔≡ ╩ ⇔≡™╢ ⅜№╢≤ TV≢╖

√⁹ ╙∕℮⇔√ ╡ ╖╩⇔≡╒⇔™⁹ 

╖↔™⇔ ה ≢ ⅎ╢↓≤│ ≤ ≢∆⁹↓─ ⌐ ⇔≡™

√∞↑╣┌≤ ™╕∆⁹ 
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╠⅛ ה ה ⌂≥╩ ╩☻כꜙ♬√⇔ √⁹ ⇔™ ⅎה ╩ ∆╢⌂

≥⁸ ה ⇔≡ ↕™⁹ 

Ⱶ◗ ה ╩ ╢⌂╠⁸ⱪꜝ╙●fi●fi ╛⇔≡ ●☻╙ ⌂™ ─

⅜™™≤ ™╕∆⁹ 

╖↔ ה │ ∆╢ ≢ ⌂ ≤ ≢│ ⇔≡™≡╙⁸™↨

─ ╪≢™╢ ⌐ ↕╣╢≤⌂╢≤⁸ ╪≢ ↑ ╣╠╣╢⅛≤⌂╢≤ ⅎ≡

⇔╕™╕∆⁹ ⇔™ │⇔≡ↄ∞↕╢≤ ∫≡™╕∆⅜⁸↔╖ ⱪꜝ

☻ ─ ⅜№╣┌ ™≤ ™╕∆⁹ 

│ ה ─ ⌐ 2ﬞ ⅜ ≤ ™╕∆ ─ ─√╘  

≥∫╙│╖↔ ה ∆╢⁹ ◄Ⱡꜟ◑כ⌐ ≢⅝╢⌂≥⁸ ⌂≥≢ SDGs⌐

≈™≡ ╘≡™√∞⅝√™≤ ™╕∆⁹ ה ⌐ ⇔√ ⌐⌂╢≤ ⇔™

≢∆⁹ 

⅜ ה ∆╢ ⅜№╣┌ ⇔╖⅜╦ↄ⁹ ↕™ ⅛╠↔╖ ≤™℮

≢│⌂ↄ⁸↔╖ ≤ ⅜ ⁹ 

─ ה ☿fi♃כ─ ⌐ ⌐⌂∫√ ╩כ♫כ◖ꜟ◒▬◘ꜞ─ ∫√╠

™™≤ ™╕∆⁹ 

⅔ ה ─ ⌂≥ ◄Ⱡꜟ◑כ⅜ ⅎ╢≤№╡⅜√™⁹ 

─╖↔⅜╙≤ ה ╛ꜞ◘▬◒ꜟ⁸ ⌐≈™≡ ╪∞╡⁸ ⌐ ≢⅝√╡∆

╢ ╖╩ ╡⁸ ─ ╩ ⅎ╢ ╡╩⇔≡╒⇔™⁹ 
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 ↔╖ ─ ≤ ─  

 ─  

 

─ ┘ ╩ 2- 1 ┘ 2- 1⌐ ⇔╕∆⁹ 

⅜ ╛⅛⌂ ⌐№╢─⌐ ⇔≡⁸ │ ⌐№╢↓≤⅛╠⁸ ⁸

⅜ ╪≢™╢≤ ↕╣╕∆⁹ 

 

2- 1 ┘  

 

 

 

2- 1 ┘ ─  

 

  

H29 H30 R1 R2 R3

538,488 537,101 535,982 534,127 530,877
235,350 237,546 239,990 242,346 243,339

2.29 2.26 2.23 2.20 2.18
73,476 72,301 71,147 70,107 68,795
13.6% 13.5% 13.3% 13.1% 13.0%

325,377 323,693 322,557 320,830 318,296
60.4% 60.3% 60.2% 60.1% 60.0%

139,635 141,107 142,278 143,190 143,786
25.9% 26.3% 26.5% 26.8% 27.1%

538,488 537,101 535,982 534,127 530,877

2.29 2.26 2.23 2.20 2.18

0.00

0.50

1.00

1.50

2.00

2.50

3.00

0

100,000

200,000

300,000

400,000

500,000

600,000

H29 H30 R1 R2 R3

/
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─  

 

─ ─ ↔╖─ ╩ 2- 2 ┘ 2- 2⌐ ⇔╕∆⁹ 

 

2- 2 ↔╖─  

    
 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-  כ♄fi◌꜠fiכꜞ◒ 2
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ה  

1 ↔╖ 

─ ─ ↔╖─ ה ╩ 2- 3⌐ ⇔╕∆⁹ 

≢ ∆╢ ↔╖─ ה │ ╕√│ ⌐╟╡ ⇔≡™╕∆⁹ 

╕√⁸₈ ↔╖₉ ┘₈ⱪꜝ☻♅♇◒ ₉│ ╩ ⇔≡™╕∆⁹ 

 

2- 3 ↔╖─ ה  

 

 

2 ↔╖⁸ ↔╖ 

↔╖ ┘ ↔╖│⁸ ╕√│ ─ ≢ ∆╢ ⁸

─ ⅜ ⌐ ה ╩ ∆╢⅛⁸ ╠ ┼ ∟

╗↓≤⅜ ≢№╡⁸ │⌐fiꜛ◦כ♥☻╖↔─╖↔ ≢⅝╕∑╪⁹ 

⌂⅔⁸ ┼─ ⌐│ ⅜⅛⅛╡╕∆⁹ 
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ⱨ꜡כ 

─ ⱨ꜡כ╩ 2- 3⌐ ⇔╕∆⁹ 

╕√│ ─ ⌐ ↕╣╢↔╖│⁸↔╖─ ⌐ ∂

≡ ⌐ ⇔⁸ ה ┘ │ ╩ ™⁸☻ꜝ◓ ┘ │ ╩

∫≡™╕∆⁹ 

 

 

2- 3 ⱨ꜡כ 

 

↔╖  

─ 10 24 ─↔╖ ╩ 2- 4⁸ 2- 4 ┘

2- 5⌐ ⇔╕∆⁹ 

↔╖│ ≢№╢─⌐ ⇔⁸ ↔╖│ ╩ ╡ ⇔⌂⅜╠ ─

⅜ ╠╣⁸ ⁸ │ ⇔≡™╕∆⅜⁸ ◖꜡♫►▬ꜟ☻ ─

─ ≤ ⅎ╠╣╕∆⁹ 

╕√⁸ ≢│⁸ ⌐ ⌂ ™⌐ ⇔≡⁸ ↔╖╛ ⅜

╩ ⇔≡ ∆╢↔╖ ⁸╕∟ ╩ ↄ↔╖ ─ ╩₈↔

╖ ₉≤⇔⁸ ↔╖ ╙ ╘√ ≡─↔╖ ╩₈↔╖ ₉≤⇔╕∆⁹ 
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2- 4 ↔╖ ─  

 

β ⌐≈™≡│⁸ 3 31 ─  

 

 

2- 4 ↔╖ ┘ ↔╖─ ─  

 

 

2- 5 ↔╖ ─  

  

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3

543,866 542,603 541,389 540,345 538,960 537,409 536,192 534,648 532,637 529,450

91,829 91,532 91,885 91,045 89,486 89,006 87,934 88,795 88,562 87,130

10,379 10,193 9,650 9,637 9,340 9,547 9,964 10,482 11,914 11,131

18,438 17,083 15,650 14,563 13,295 12,663 12,164 11,465 11,673 11,332

120,646 118,808 117,184 115,244 112,121 111,217 110,061 110,742 112,148 109,593

66,850 69,040 66,634 67,508 68,315 69,549 70,919 72,480 64,299 63,717

187,496 187,848 183,818 182,752 180,436 180,766 180,980 183,222 176,447 173,310

568 265 141 227 234 83 101 247 564 288

13,931 12,087 12,561 10,541 11,093 16,381 10,351 8,139 7,416 8,316

5,678 4,944 8,932 4,050 4,280 3,541 3,440 2,908 1,814 2,994

207,673 205,144 205,452 197,570 196,043 200,770 194,872 194,516 186,241 184,907

120,646 118,808 117,184 115,244 112,121 111,217 110,061 110,742 112,148 109,593

66,850 69,040 66,634 67,508 68,315 69,549 70,919 72,480
64,299 63,717

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3

t/

91,829 91,532 91,885 91,045 89,486 89,006 87,934 88,795 88,562 87,130

10,379 10,193 9,650 9,637 9,340 9,547 9,964 10,482 11,914 11,131

18,438 17,083 15,650 14,563 13,295 12,663 12,164 11,465 11,673 11,332

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3

t/
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 ─  

 

─ ─ ╩ 2- 6⌐ ⇔╕∆⁹ 

 

 

2- 6  
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↔╖  

 

│⁸ 18 ⌐ ה ⁸ ⁸ ≤─

╩ ∫≡⅔╡⁸ ─ ≤ ─↔╖│ ⅜ ≤⌂╡ ╩ ∫

≡™╕∆⁹ ⁸ ┘ ─↔╖│ ┘ ╩

≤∆╢ↄ╣↕⅛ ⅜ ≤⌂╡ ╩ ∫≡™╕∆⁹ 

─↔╖ ─ ╩ 2- 5⌐ ⇔╕∆⁹ 

 

2- 5 ↔╖ 1/2  

 

 

2- 5 ↔╖ 2/2  

 

  

☿fi♃כ

↔╖ ↔╖

1451 3

63 11 4 3

◌כ♩☻

ה ◦☻♥ⱶ
◦ꜗⱨ♩ ●☻ ⁸ ⁸ ⁸

330 /24
165 /24 ×2

402 /24
134 /24 ×3

100 /

↔╖ ↔╖

↔╖⁸ ↔╖⁸ⱪꜝ
☻♅♇◒ ⁸Ɑ♇
♩Ⱳ♩ꜟ⁸ Ɽ♇◒⁸ ⅝
┘╪

ↄ∏⁸ ⁸

4 1

18 12 22 3

◄◖Ɽכ◒№╓⇔

↔╖ ꜞ◘▬◒ꜟ☿fi♃כ ♪כꜘ◒♇♩☻

2144 18 2144 17 1968

6 3 11 11 2 11 8 12 7 12 12

⁸ ⁸ ⁸

Ɑ♇♩Ⱳ♩ꜟ 0.4 /
2.7 /

↔╖ Ɑ♇♩Ⱳ♩ꜟ⁸ ↔╖

∕─

24 10 ╟╡ ╩
⇔≡™╢⁹

₈ ™ⅎ⇔╕₉≢
⇔⁸◄◖Ɽכ◒№

╓⇔≢ ⇔≡™╢⁹

☿fi♃כ
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ↄ╣↕⅛  

ↄ╣↕⅛ ─↔╖ ─ ╩ 2- 6⌐ ⇔╕∆⁹ 

 

2- 6 ↔╖ ↄ╣↕⅛  

 

 

 

 

─ 10 24 3 ⌐⅔↑╢⁸↔╖ ╩ 2- 7 ┘

2- 7⌐ ⇔╕∆⁹ 

 

2- 7 ↔╖ ─  

 

 

2- 7 ↔╖ ─  

↔╖

↔╖ ⁸

57.7 / 17 /

↔╖ ↔╖⁸ ↔╖

∕─
4 3 ╩╙∫≡
╩ ⇔⁸

┼≤ ⁹

5 6 8 3

ↄ╣↕⅛◒ꜞכfi☿fi♃כ

803

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3

187,496 187,848 183,818 182,752 180,436 180,766 180,980 183,222 176,447 173,310

207,673 205,144 205,452 197,570 196,043 200,770 194,872 194,516 186,241 182,742

168,261 169,797 173,612 168,582 165,671 166,762 165,889 169,855 166,230 168,900

32,402 30,711 31,723 29,735 28,967 28,213 27,616 27,481 28,269 27,552

17.3% 16.3% 17.3% 16.3% 16.1% 15.6% 15.3% 15.0% 16.0% 15.9%

19,451 17,652 19,870 15,622 14,774 14,353 14,353 15,573 14,436 14,877

168,261 169,797 173,612 168,582 165,671 166,762 165,889 169,855 166,230 168,900

19,451 17,652 19,870 15,622 14,774 14,353 14,353 15,573 14,436 14,877

17.3%

16.3%

17.3%

16.3% 16.1%
15.6%

15.3% 15.0%

16.0% 15.9%

10.0%

20.0%

0

50,000

100,000

150,000

200,000

H24 H25 H26 H27 H28 H29 H30 R1 R2 R3

t/
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─ 29 ⌐⅔↑╢⁸ ╩ 2- 8⌐

⇔╕∆⁹ 

30 ⅛╠ ╕≢ ☿fi♃כ─ ⌐ ℮ ─

⅜ ∂√√╘⁸ ☿fi♃כ≢ ≢⅝⌂™↔╖╩◄◖Ɽכ◒№╓

⇔≢ ⇔√√╘◄◖Ɽכ◒№╓⇔─ ⅜ ↄ⌂∫≡™╕∆⁹╕√⁸

⅛╠│ↄ╣↕⅛◒ꜞכfi☿fi♃כ─ ╩ ⇔√√╘⁸∕─ ╩ ☿fi

≢כ♃ ⇔≡™╕∆⁹ 

 

2- 8 ─  

 

  

H29 H30 R1 R2 R3

60,985 59,707 55,560 50,961 55,140

84,276 84,142 92,087 91,758 93,253

8,179 8,516 9,521 10,972 8,673

885 892 924

2,224 2,445 2,582 2,893 2,728

7,173 7,701 7,822 8,156 8,030

1,375 1,051 1,228 1,490 1,067

1,664 1,436 131 0 9

166,762 165,889 169,855 166,230 168,900

71,425 70,166 67,233 63,423 64,880

95,337 95,724 102,622 102,807 104,020

166,762 165,889 169,855 166,230 168,900

5,194 4,891 4,835 4,538 4,522

(245) (273) (285) (156) (158)

1,784 1,690 1,703 1,611 1,537

4,743 5,033 5,305 4,975 4,696

285 265 300 375 302

8,962 8,427 8,063 8,024 8,583

1,912 1,849 1,903 2,033 1,968

21 19 26 27 21

22,901 22,173 22,135 21,584 21,629
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 ⌐ ╢ ─  

─  

☿fi♃⁸│כ ─ ⅛╠⁸∆≢⌐ 30 ⅜ ⇔≡⅔╡⁸ ⅜

╪≢™╕∆⁹ 30 ⅛╠ ≢ ╩ ∫√↓≤⌐╟∫≡⁸ ⁸ ⌡ 10

─ ⅜ ≤ ⅎ≡™╕∆⁹ 

─ ⅝ ↔╖  

ה ⌐╟╢≤⁸2009 ⅛╠ 2018 ╕≢─ 10

⌐ ╩ ⇔√ ─ ─ │ 2- 8⌐ ∆ ╡≢№╡⁸

│ 25 35 ─ ⅜ ↄ⁸ │ 30.5 ≢№╢↓≤⅜╦⅛╡╕

∆⁹ ≢⁸ ⅝≢│ 2- 9⌐ ∆╟℮⌐ ╩ ↑≡ ╩ ∫√ ╩

↔≤─ ≢ ⇔≡⅔╡⁸ 21 25 ─ ╩ ⌐

⅜ ↕╣≡™╢≤⇔≡™╕∆⁹ ⁸10 15 ─ ⅜≢⅝╢≤∆╢

≤ ≢ │ 31 40 ⅜ ≤ ⅎ╠╣╕∆⁹ 

↓╣╠╩ ∆╢≤⁸ ☿fi♃⁸│כ ⅛╠ ╩ ≡ ⌡ 40

─ ╩ ⇔≡⅔╡⁸ ↕╣╢ ⅜ ∆╢↓≤⅛╠ ☿fi♃כ─ ⅜

≤ ⅎ╠╣╕∆⁹ 

 

2- 8 ─ ─  
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2- 9 ╩ ⇔√↔╖  

 

 

30 19 ⌐ ↕╣√ ─ ─ ≈≤⇔≡⁸

₈ ╛ ⌐ ⇔≡ ⅛≈ ⌂ ◦☻♥ⱶ─ ₉⅜№╡⁸₈

⌐⅔↑╢ ─ ┘ ─ ─ ⅛╠⁸ ⇔√ ─

ה ╩ ⌂ ⌐ ™⁸ ≢ ◦☻♥ⱶ─ ╩ ∆╢

⅜№╢⁹₉≤↕╣≡™╕∆⁹╕√⁸ ≢│ ─ ≤⇔≡⁸

₈ ─ ≤⌂╢ ⌐⅔™≡│⁸ ╛ ⌐╟∫≡ ≤⌂╠⌂™╟

℮⁸ ─ ⁸ ⁸ ╩ ⇔⁸ ◦☻♥ⱶ≤⇔≡─ ╩

⇔╕∆⁹↓╣⌐╟╡⁸ ─ ≤⇔≡⁸ ⌐ ⌐≈™≡│⁸

⌐╙ ╩ ∆╢↓≤⌐╟╡⁸ ─ ╛ ─ ╙ ≢⅝╢⁹₉

≤↕╣≡™╕∆⁹ 

─ ☿fi♃⁸│כ ⌐ ↕╣√ Ɫ◙כ♪ⱴ♇ⱪ⌐⅔↑╢

0.5 3.0 ─ ≢№╡⁸ ≢╙№╢

⌐ ⇔≡™╕∆⁹ ─ ╩ ─Ɫ◙כ♪ⱴ♇ⱪ≢ ↕╣≡™╢ ⌐ ↕∑

╢↓≤│ ⇔™≤ ⅎ≡™╕∆⁹╕√⁸ ☿fi♃כ│ ╩ ⇔≡™╢╙──⁸

─ ⌂ ─ │ ⌐ ╠╣╢√╘⁸ ─

─ │ ≢№╢≤ ╦↨╢╩ ╕∑╪⁹ 

╟╡⁸ ⌐╙ ⇔√ ╩ ≢⅝⁸ ─ ≤⇔≡─ ╩ ⅎ√

⅜ ≤ ⅎ╠╣╕∆⁹ 
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 ☿fi♃כ  

 

☿fi♃כ ⌐ ╢ │ ─ ╡≤⇔╕∆⁹ 

 

ה ≢ ⌐ ⅜ ⌂  

 

ᵑ ╛♩ꜝⱩꜟ ╩ ⌐ ← ─ ™ ≤⇔╕∆⁹ 

ᵒ↔╖ ╛↔╖ ⌐ ⌐ ≢⅝╢ ≤⇔╕∆⁹ 

ᵓ ⅜ ⇔√ ⌐╙ ⇔≡↔╖ ⅜≢⅝╢ ≤⇔╕∆⁹ 
 

 

ה ─ ⌐ ∆╢  

 

ᵑ ≢ ∆╢ ◄Ⱡꜟ◑כ╩ ⌐ ⇔╕∆⁹ 

ᵒ ה ◄Ⱡꜟ◑כ ⌐ ╘╕∆⁹ 

ᵓ◌כⱲfi♬ꜙכ♩ꜝꜟ⌐ ∆╢ ≤⇔╕∆⁹ 
 

 

⌐ ⇔√  

 

ᵑ ─ ⌐ ╘⁸ ⌐ ⅎ╢ ╩ ⇔╕∆⁹ 

ᵒ ─ ╛ ≤ ⇔√ ≤⇔╕∆⁹ 
 

 

⌐ ⇔╕╣⁸ ⌐ ∆╢  

 

ᵑ╕∟≠ↄ╡─ ≤⌂╢ ╩ ⇔╕∆⁹ 

ᵒ ≤ ⌐╟╡ ↕╣╢ ≤⇔╕∆⁹ 

ᵓ ╛ ╩ ∂≡⁸ ─ ≤⌂╢ ≤⇔╕∆⁹ 
 

 

↕╣√ ─⌂™  

 

ᵑ ≤ ⌐ ⇔√ ─ ╩ ⅎ≈≈⁸ ┘ ה ╩

≢⅝╢ ⌐ ╣√ ≤⇔╕∆⁹ 

ᵒ ⌐ ⇔√ ≤⇔╕∆⁹ 
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 ◦☻♥ⱶ─  

ה  ◦☻♥ⱶ─  

 

ה │⁸ ≤ ≤─ ≢⁸ ה ╩ ╘╢√╘⌐

↔╖─ ⁸ ┼─ ⅎ ⁸ ─ ┘ ╩ ℮ ≢№╡╕∆⁹ 

╕√⁸ ⌐╙ ┼─ ─ ╛⁸ ─ ⁸ ─ ≤™∫

√ ╙№╡⁸ ⌂ ⌐⅔™≡ ╩ ╘╢√╘⌐ ⌂ ≢№╢≤≤

╙⌐⁸ ה ─ ↔╖─ ⌐ ╢ ╛⁸ ⌐╟╢ ⁸

─ ⌐╙≈⌂⅜╢≤ ⅎ╠╣╕∆⁹ 

↓─↓≤╩ ╕ⅎ⁸ ╛ ⅛╠ ─ ╩ ⇔╕∆⁹ ⌐ ─

╩ ⇔╕∆⁹ 

◦☻♥ⱶ 

↔╖  

1  

─ ≤⇔≡│⁸ ⅜ ⅛≈ ⌐ ⅎ╢⌂≥ ⅜ ™↓≤╛

⌐╟╢ ⌐ ╣⁸ ⅜ ™↓≤⌂≥⅜ ╕╣╕∆⁹ ⁸↔╖ ─

╩ ╘╢ ה ╩ ⇔≡™╢↔╖ ╩ ⇔≡ ≤

┘╕∆⁹ ─ ≤⇔≡⁸ ─ ╖╩ 4- 1⌐ ⇔╕∆⁹ 

 

 

TRUCK123HP 

4- 1 ─ ╖ 
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2 ♄fiⱪ  

⅜ ∆╢ 40 ╕≢│ ─ ≢⇔√⁹♄fiⱪ │

™ ⌐ ≢⅝╢√╘ ⇔≡™╢ ╙ ™≢∆⁹↔╖ ♄fiⱪ ─ │⁸

⌂≥╩ ∆╢♄fiⱪ ≤ ∂≢∆⅜⁸ ╩ ↄ∆╢√╘⁸№⅔╡⅜ ↄ↕╣

≡™╕∆⁹♄fiⱪ ─ │⁸ ⁸ ─╒⅛⁸ꜞⱨ♃כ꜠◒╛כfi⅜ ⇔√▪

♃♇♅ⱷfi♩ ─ ╙ ⇔╕∆⁹ 

 

3  

≤♄fiⱪ ⅜ ─ ≤⇔≡ ↕╣≡™╕∆⅜⁸ ⅛╠─ ⁸

╩ ⇔≡─ ─ ⁸ ─ ╛ ⁸ ⌂≥⅛╠

⌐ ↕╣√ ╙ fiכ꜠◒⁹∆╕™≡╣↕ ╛

⌂≥⅜№╡╕∆⁹ 

 

◦☻♥ⱶ 

Ɽ▬ⱪꜝ▬fi ◦☻♥ⱶ│⁸ ≢ 1973 ⌐ ╘≡ⱱ♥ꜟ≢ ↕╣⁸∕

─ ⁸ 20 ⌐ 20ﬞ ─ⱪꜝfi♩⅜ ⇔╕⇔√⁹1970 ⅛╠ ─⸗♦

ꜟ ≤⇔≡ ↕╣⁸ ⱳכ♩♃►fi╛ ≢≤⌂fi►♃♪▬◘כ◦ ⅜

╘╠╣≡⅝╕⇔√⁹ 

⁸ ◦☻♥ⱶ│⁸ ⅜™≈≢╙↔╖╩ ∑╢ ⁸ ≢↔

╖ ⅜ ─√╘ ╛ ⅜ √╣╢ ⁸ ─ ╛◖fiⱧ

♃כꜙ ⌐╟╢ ╙ ╣╢ ⌂≥⅜ ⅝⌂ ≤↕╣≡™╕⇔√⁹ 

⇔⅛⇔⁸ ◦☻♥ⱶ│ ─ ⌐ ℮ ⌂ ╛ ⅜

≤ ⇔ ≢№╢↓≤⅛╠⁸ ≢╙ ╩ ⇔⌂™

│ ™≢∆⁹╕√⁸ │ Reduce ה Reuse ה Recycle

╩ ℮ ╛⁸ ↔╖╩ ∆╢ ⅎ ⅜ ⇔≡⅝√√╘⁸ ◦☻♥ⱶ

│ ⌐ ⇔⌐ↄↄ⌂╡╕⇔√⁹ 20 ⌐ ⅜≤╡╕≤╘√ ה

─◖ꜝⱶ⌐╙⁸ ◦☻♥ⱶ│₈ ╛ꜞ◘▬◒ꜟ⌂≥─ ─ ╡ ╖─

₉≤⇔≡ ↕╣≡™╕∆⁹ 

↓╣╠─ ⅛╠⁸ ⌐⅔™≡ ◦☻♥ⱶ╩ ∆╢↓≤│ ≢⌂™≤

ⅎ╠╣╕∆⁹ 

 

 

↔╖ ─ ⌐⅔™≡│⁸ ┼─ ─ ⌐╟╢ ╛

─ ⁸ ─ ╩ ≤⇔≡⁸ ╩ ∆╢↓≤⅜ ⅎ╠╣╕

∆⁹ │⁸ ⇔√↔╖╩ ⌐ ⅎ⁸ ╟ↄ ∆╢√╘─ ≢№╡⁸

⅛╠ ┼─ ─ ™⌐╟∫≡ ∆╢ ⌐╙ ™⅜ ∂╕∆⁹
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≤⇔≡│⁸◖fiⱤ◒♃ה◖fi♥♫ ⁸ ⁸ ⁸ⱱ♇Ɽ ⁸

⁸Ⱨ♇♩ ⌂≥⅜№╡╕∆⁹ 

 

 

↔╖ ─  

↔╖─ ⁸ ╖ ╤⇔ ⌐ ∆╢ ●☻ ─√╘⁸↔╖

─ ⅜ ╠╣≡™╕∆⁹ ┘ꜞ◘▬◒ꜟ ─ ╩

4- 1⌐ ⇔╕∆⁹ 

 

4- 1 ┘ꜞ◘▬◒ꜟ ─  

  

●☻  ⁸●♁ꜞfi⌐ ⇔≡ ●☻─ ⅜ ⌂™ ●☻╩ ≤

⇔≡ ⇔╕∆⁹ 

 ╩ fi☺fi◄ꜟ♀כ▫♦⁸⇔ ─ ≤⇔≡ ⇔⁸ ─

╩ ⇔√ ⌐ ⅝ ⅎ≡ ⇔╕∆⁹ 

Ɫ▬Ⱪꜞ♇♪  ≤ ╩ ╖ ╦∑⁸ ╛↔╖ ╖ ╤⇔─

⌐ ╩ ⇔√ ה ╩ ℮↓≤⅜≢⅝╕∆⁹

⌐Ᵽ♇♥ꜞכ⌐ ∆╢↓≤⌐╟∫≡⁸◖fi☿fi♩ ─ ╩

№╢™│ ≤∆╢↓≤⅜≢⅝╕∆⁹ 

л  ⇔√ ≢ ⇔╕∆⁹ ⁸ ⅜№╡⁸ ─

⁸ │ ≢ ⅎ╢↓≤⅜≢⅝╕∆⁹ 

 ╩ ∆╢↓≤⌐╟∫≡⁸ ─ ⁸ ●☻─

╩ ⇔╕∆⁹ 

 

⁸ ◦☻♥ⱶ ─  

≢│⁸ ─ ה ⁸ ╩ ╢√╘ ה ⁸☿fi◦fi◓

─ ⌐≈™≡ ה ⅜ ╦╣≡⅔╡⁸ ─ ≢│⁸ ⁸ ◦

☻♥ⱶ ⅜ ↕╣≡™╕∆⁹ ⁸ ◦☻♥ⱶ ─ ╩ 4- 2⌐ ⇔╕∆⁹ 
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4- 2 ⁸ ◦☻♥ⱶ ─  

   

1 ה  ⌐ ╩  

ה ─ ╛ ╩  

ה ─ ╛ ─ ⁸♪

ꜝ▬Ⱪ꜠◖כ♄כ─ ╩  

─♃כ♦ה ⁸ ⌐╟╡

─ ╩  

ה ─ ⌐ ⅛⇔⁸ ─ ≤

╩☻ⱦכ◘  

2 ה  ◦☻♥ⱶ╩ ⇔√ ─

⁸ ⁸ ⁸

 

ה ╣┼─ ⌂  

ה ─ ╩  

ה ─☻ⱦכ◘  

ה  ╩ ⇔√ ↔╖ ה  ⅜ ⇔ ⅜☻ⱦכ◘  

ה ⌐╟╢ ─

 

ה  ⌐≡↔╖ ─ ╩

 

ה ≢♦☺♃ꜟ ⌐

╩  

ה ≥♃כ♦ ↕∑√

─↔╖ ╩ ה  

ה ╩ ⇔≡♦☺♃ꜟ

⌐ ╩  

╖↔ה ≤ ⁸ ⁸

─ ⁸ ─

⌐  

 

 

 

≢│ ≤ ⇔⁸ ╩ ⅛⇔√ ≠ↄ╡⌐ ╡ ╪≢™╕∆⁹

∕─ ≤⇔≡⁸↔╖ ─ ╩ ⇔≡™╕∆⁹ 

1 ↔╖ ≢ ─↔╖─ ╩  

↔╖ ⌐♪ꜝ▬Ⱪ꜠◖כ♄כ╩ ⇔⁸ ─↔╖╩ ∆╢↓≤≢↔╖─ ╩

⇔╕∆⁹↓╣⌐╟╡⁸↔╖─ ∞↑≢⌂ↄ ↔≤─ ⅜ ≢⅝╢╟℮⌐

⌂╡╕⇔√⁹ ⁸№╠⅛∂╘ ─↔╖─ ⅜ ≢⅝╢√╘⁸ ⌂ ♩כꜟ

╛ ⅜ ≤⌂╡⁸ ⌐ ─ ⅜ ⅎ╠╣╕∆⁹ 

 

2 ─ ▪ⱪꜞ╩  

↔╖╩ ∆╢ ⅜ ╩ ⇔√ ⁸♃Ⱪ꜠♇♩ ⅛╠ ה♩ⱷfi◖ה

╩ ≢⅝╢▪ⱪꜞ╩ ⇔╕⇔√⁹ │ ╛ FAX⌂≥─ ≢─╛╡

╡∞∫√√╘⁸ ⅛╠ ┼─ ⅜ ⅛∫√≢∆⅜⁸▪ⱪꜞ─ ≢

⅜ ≤⌂╡╕⇔√⁹ ⁸ ─ √╡─ ⅜ ╙ ↕╣╕⇔

√⁹╕√⁸ ⌐╙ ↔╖─ ⅜ ∫≡™╢ ⌐≈™≡⁸▪ⱪ

ꜞ ≢ ⌐ ∆╢↓≤╙≢⅝╢╟℮⌐⌂╡╕⇔√⁹▪ⱪꜞ ≢│ ⅝≢

≢⅝╢√╘⁸ ╙ ⌐ ⇔╛∆™≤ ⅎ╠╣╕∆⁹ 
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≢│⁸ ─ ─ Ⱳ♇◒☻⌐☿fi◘כ╩ ╡ ↑⁸Ⱳ♇◒☻

─ ⅜ ⅛╢╟℮⌐⇔╕⇔√ ⅎ╢ ⁹↓╣⌐╟∫≡⁸ Ⱳ♇◒☻─ ╕

╡ ╩ ⇔⁸ ─ ╩ ⇔√ ⁸↔╖ ⌐ ⌂ ⅜♩כꜟ ↕

╣╢◦☻♥ⱶ╩ ⇔╕⇔√⁹ ⁸↔╖ ─ ≢№╢₈ ─ ↕₉₈

─ ↕₉⌂≥⅜ ↕╣╕⇔√⁹ ⌐⁸↔╖ ─ ⅜ 16 ⇔╕⇔

√⁹╕√⁸ ⌐ ⇔√≤™℮ ⅛╠⁸ ⌐₈♪ꜝ▬Ᵽכ ₉≤™℮

╩ ∆╢↓≤╙ ↕╣╕∆⁹ 

 

 

≢│⁸ ╖ ─ Ⱳ♇◒☻⌐ ☿fi◘כ╩ ⇔╕⇔√⁹

⁸ꜞ▪ꜟ♃▬ⱶ≢ Ⱳ♇◒☻─ ⅜◒ꜝ►♪ ─ ≢ ≢⅝╢╟℮

⌐⌂╡╕⇔√⁹ ⌐ ⅜ ⌐ ⅜ⱶכꜝ▪⌐⅝≥√⇔ ╢ ╙№╡⁸ ⌂♃

▬Ⱶfi◓≢ ╩ ℮↓≤⅜ ≢∆⁹ 

 

ה  

┘ ≢│⁸∕╣∙╣≢ ≤ ─ ≢☿fi◘כ╩ ™

√ ─ ╩ ™╕⇔√⁹◦☻♥ⱶ ≤⇔≡│⁸ ≢ ─

╩ ≢⅝╢☿fi◘כ╩ Ⱳ♇◒☻⌐ ⇔⁸↔╖─ ╩ ⅎ╢ ⇔╕⇔√⁹∕─

╩╙≤⌐⁸↔╖ ⅜ ↄ ╩♩כꜟ╢⅝≢ ∆╢◦☻♥ⱶ─ ╩ ™

╕⇔√⁹ ⁸ ≢│⁸ ⅛╠ ╢ⱪꜝ↔╖─ ⌐⅔™≡⁸♩ꜝ♇◒─

⅜ 20 ↕╣⁸ ≢│⁸ ─ⱪꜝ↔╖─ ⌐⅔™≡ 40 ↕╣╕

⇔√⁹ 

 

лⱤ♇◌כ ┘ fiꜛ◦כ♥☻ ╩  

⁸JFE◄fi☺♬▪ꜞfi◓ ⁸ ◄fi☺♬▪ꜞfi◓ ⁸

│⁸ лⱤ♇◌כ ┘ ─fiꜛ◦כ♥☻ ╩ ≤⇔√₈ л

Ɽ♇◌כ ┘ fiꜛ◦כ♥☻ ₉╩ ⇔╕⇔√⁹╕√⁸

⁸™∆▒ ╙ ≤⇔≡ ≢∆⁹ 

лⱤ♇◌כ ┘ ╩fiꜛ◦כ♥☻ ⇔√◦☻♥ⱶ ₈ ◦☻♥ⱶ₉≤

™℮⁹ │⁸ ╩ ⇔√◄Ⱡꜟ◑כ ─ ⌐╛↕⇔™◦☻♥ⱶ≢⁸

ה ⌐ COϒ╛NOx─ ⅜⌂ↄ⁸ лⱤ♇◌כ─ ╩ ⇔╕∆⁹

◦☻♥ⱶ≢│⁸↔╖ ≢ ⇔√ ╩⁸ ─ ┼fiꜛ◦כ♥☻ ⇔≡

╩ ⇔⁸ лⱤ♇◌כ⌐ ⇔≡↔╖ ╩ ™╕∆⁹ │ ≢

╩ ⅎ╢√╘⁸ ⌂↔╖ ╩ ™⌂⅜╠⁸ ─ ╩ ∆╢↓

≤⅜ ≢∆⁹╕√⁸ │ ⌐│ ≤⇔≡ ∆╢↓≤╙≢⅝╕∆⁹
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⁸ ≢ ◦☻♥ⱶ─ ┼─ ╩ ℮↓≤⌐╟∫≡⁸COϒ ─ ┘

◄Ⱡꜟ◑כ─ ─ ╩ ⇔≡™╕∆⁹ 

◦☻♥ⱶ─ ╣╩ 4- 2⌐ ⇔╕∆⁹ 
 

 
JFE◄fi☺♬▪ꜞfi◓ HP 

4- 2 ◦☻♥ⱶ─ ╣ 

 

─ ╩ ╩ ™≡ ≢ ∆╢ ─  

╩ ⌐ ─ ╩ ⇔≡™╢ ⱪכꜟ◓ │⁸

♄▬♫♇◒☻ ≤ ≢ ╩ ⇔√ ╩ ™╕⇔√⁹ 

│⁸ ♃◓ ╩ ⇔√↔╖ ╩ ∆╢↓≤≢⁸ ↔ה

╖ ─ ⁸ ⁸ ╩ ≢ ⇔≡◌►fi♩∆╢╙─≢∆⁹ ╛ ─

╩ ⅛╠♦☺♃ꜟ ∆╢↓≤≢⁸ ─ ⁸ ─ ⅜

╣⁸ ∞↑≢⌂ↄ ╙ ╘≡ ─ ⅎ╢ ⅜ ≤⌂╡╕∆⁹ 

╩ ⇔√ ─ ╩ 4- 3⌐ ⇔╕∆⁹ 
 

 

ⱪכꜟ◓ HP 

4- 3 ╩ ⇔√ ─   
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 ─  

↔╖ ─  

↔╖ ⌐≈™≡│ ₁⌂ ⅜ ⇔╕∆⅜⁸↓╣╠─ ⌐≈™≡

∆╢≤⁸ ⌡ 4- 3⌐ ∆≤⅔╡≤⌂╡╕∆⁹ 

↓─℮∟⁸ ⌐ ↕╣≡™╢ ↔╖─ │⁸ ⁸ (

●☻ ◦ꜗⱨ♩ ⁸ ●☻ ●☻

fiꜟ◐ה ⁸ )≢∆⁹∕─╒⅛⌐╙ ⁸ ⁸ⱷ♃fi

⌂≥ ╙⇔ↄ│◄Ⱡꜟ◑כ ╩ ⇔≡ ≤─ ╖ ╦∑ ╩ ∫≡™╢╙

─╙№╡╕∆⁹∕─ ╩ ⌐ ⇔╕∆⁹ 

 

4- 3  ↔╖ ─  

  

◄Ⱡꜟ◑כ

 

 

 
◌כ♩☻  

 

●☻  

◦ꜗⱨ♩  

 

◐ꜟfi  

●☻  ◦ꜗⱨ♩  

 
◌כ♩☻  

 

↔╖  

↔╖  

 

 

 ⱷ♃fi●☻  

ꜞ◘▬◒ꜟ  
↔╖  

↔╖  
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1 ◌כ♩☻  

◌כ♩☻ ⌐ ⇔√↔╖╩ ⁸ ⁸ ⌐ ⇔⁸

↕∑╢ ≢∆⁹ ⅜ ╘≡ ↄ⁸ ⅜ ⇔≡™╕∆⁹ 

☿fi♃כ⅜↓─ ≢∆⁹ 

 

 

4- ◌כ♩☻ 4 ─  
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2  

∑╠╣√ ⌐ ─↔╖╩ ⇔≡⁸ ⁸ ⁸ ╩╒╓ ⌐

℮ ≢∆⁹ ⌐⅛⌂╡─ ⅜ ↕╣√ ≢∆⅜⁸ ─ │ ⌂™≢∆⁹

√∞⇔⁸ ⌐⅔™≡│ ↄ ↕╣≡™╕∆⁹ 

 

4- 5 ─  

 

●☻  

1 ◦ꜗⱨ♩ ●☻  

↔╖╩◦ꜗⱨ♩ ⌐╟∫≡⁸ ⁸ ⁸ ╕≢─꞉fiⱪ꜡☿☻≢●☻ ╩

℮ ≢∆⁹ ⅜ ↄ⁸ ⌐⅔™≡╙ ⅜ ™≢∆⁹ 

◄◖Ɽכ◒№╓⇔⅜↓─ ≢∆⁹ 

 

 

4- 6 ◦ꜗⱨ♩ ●☻ ─  
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2 ●☻  

↔╖╩ ─ ⌐⅔™≡●☻ ↕∑⁸ ╗ ≢ ↕

∑╢ ≢∆⁹ ⌐⅔↑╢ │ ⌂™≢∆⁹ 

 

 

4- 7 ●☻ ─  

 

3 ◐ꜟfi ●☻  

fiꜟ◐כꜞ♃כ꜡╩╖↔ ≢●☻ ↕∑⁸ ╗ ≢ ↕∑╢

≢∆⁹ ╩ ∆╢ⱷכ◌כ─ ╙№╡⁸ ─ │№╡╕∑╪⁹ 

 

 

4- 8 ◐ꜟfi ●☻ ─  
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●☻ ●☻  

↔╖╩ ⇔⁸ ╩ ⌂ↄ⇔≡ ⁸●☻ ⇔⁸ ≤ ─ ⌐╟╡

≢ ∆╢ ≢∆⁹●☻ ╩ ⌐ ⇔⁸ ●☻ ≢ ∆╢

╛ ─ ╙ ≢⌂™↓≤⅛╠ ⅜ ⌂™≢∆⁹ 

 

 

4- 9 ●☻ ●☻ ◦ꜗⱨ♩ ─  

 

 

◌כ♩☻ ╕√│ )⌐ ╩ ⇔√◦☻♥ⱶ≢∆⁹ │

≤ ⌐ ↕╣╕∆⁹ 

 

4- 10 ─ ⱪꜝ☼ⱴ   
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↔╖  

↔╖╩ ⁸ ⁸ ⁸ ∆╢↓≤⌐╟╡⁸ ≤⇔≡ ∆╢ ≢∆⁹

╕√⁸ ⱨ꜡⁸₈│כ ≤ ─ ₉ ┘₈ ─ ≤ ─ ₉

─ ⅛╠⁸ ⌡ ─ ⌐ ↕╣╕∆⁹ 

↕╣√ │ ─ ╩ ∟⁸ ≢ ─ ™╩ ↑╢↓

≤⅛╠⁸ ─ ⌐ ⅎ⁸ ⁸ ╩ ∆╢ ⁸ ⁸ ⌐ ∆╢ ⅜№

╡╕∆⁹ 

┘ ╩ ╦⌂™ ⌐≈™≡│⁸ ⇔⌐ↄ™↔╖─╖╩ ≤

∆╢ ╛⁸ ∆← ∆╢ ─╟℮⌐⁸↔╖ ╩ ∆╢ ⅜⌂

™ ⌐ ™╠╣╕∆⁹ 

●☻ ⅜ ↄ⁸ ≢╙ ⌂ ─ ⌐╟╡⁸ ─

│№╡╕∑╪⁹ 

 

 

4- 11 ⌐ ⅜№╢  

 

 

4- 12 ⌐ ⅜№╢  

 

 

4- 13 ┘ ╩ ╦⌂™  

 

 

4- 14 ─ ─   

↔╖ ה

↔╖ ה

↔╖ ה
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↔╖╩ ⇔√ ⁸ ≤⇔≡ ∆╢≤≤╙⌐ ⇔√●☻╩ │

∆╢ ≢∆⁹ │⁸ ≢№╡⁸500 1,000ϴ─ ⅜

╦╣⁸↔╖╩ ↑ ╣╢ⱱ♇Ɽ⁸ ∂╪ ⁸ ⁸ ⁸

─ ⅛╠ ↕╣╕∆⁹ 

↕╣√ │⁸ ⁸ ⁸ ≤⇔≡ ∆╢↓≤⅜

≢∆⁹ 

 

4- 15 ─  

 

 

ה 100ϴ0ה. MPa 374ϴ22.1הMPa ≢ ⌐╟╡

╩ ⌐ ∆╢↓≤≢⁸ ⌂≥≤⇔≡ ∆╢ ≢∆⁹ 

↔╖ ≤⇔≡ ∆╢ │⁸ ╩ ≢ ∆╢⁸╕

√│ ╛ⱷ♃fi●☻ ╩ ∆╢ ⅜№╡╕∆⁹ 

 

 

4- 16 ─ⱨ꜡כ  

 

╖↔ⱷ♃fiה
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ⱷ♃fi●☻  

↔╖ ╩ ⇔⁸ⱷ♃fi ↕∑≡Ᵽ▬○●☻╩ ∆╢ ≢∆⁹

↔╖ ≤⇔≡ ∆╢ │⁸ ╩ ∆╢ ⅜№╡╕∆⅜⁸

╛ Ᵽ▬○ⱴ☻ ╩ ∆╢≤≤╙⌐Ᵽ▬○●☻╩ ≤⇔≡ ∆╢↓≤

≢⁸ ─ ≤ ╩ ╢↓≤⅜≢⅝╕∆⁹ 

 

 

4- 17 ⱷ♃fi●☻ ─ⱨ꜡כ  

 

↔╖  

╛ ╩ ⇔⁸ ⌐╟╢ ╩ ⇔≡ ╩ ∆╢ ≢

∆⁹ ─ ≢⁸ ╩ ↑⌂™ⱪꜝ☻♅♇◒ ╛●ꜝ☻ ─

⅜ ∆╢≤⁸ ─ ⅜ ↄ⌂╡⁸ ≤⇔≡─ ⅜ ⇔╕∆⁹╕√⁸

─ │ ⌐ ╠╣╢─≢⁸∕╣ ─ │ ⇔≡⅔ↄ ⅜№╡╕∆⁹ 

↔╖ ≤⇔≡ ∆╢ │⁸ ╩ ∆╢ ⅜№╡╕∆⁹ 

 

 

4- 18 ↔╖ ─ⱨ꜡כ  

 

  

הה ⱷ♃fi Ⱳ▬ꜝⱣ▬○●☻

↔╖

ה

↔╖
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↔╖  

↔╖╛ ╩ ⇔⁸ ≢ ה ↕∑╢↓≤≢⁸ ┼ ∆

╢ ≢∆⁹ │ ⌐╟╡ ↕∑╢ ╛ ↕∑≡ ╩

☺כ꜠▬◘╢∆ ⁸ ⌐ ⇔≡ ╩ ∆╢ꜞ◐♇♪ ⅜№╡╕∆⁹ 

↔╖ ≤⇔≡ ∆╢ │⁸ ╩ ∆╢ ⅜№╡╕∆⁹ 

 

 

4- 19 ↔╖ ─ⱨ꜡כ  

  

ה ( )↔╖
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↔╖ ─  

↔╖  

⌐⅔™≡⁸ ─ ╩ ∆╢⌐№√╡⁸ ─№╢◄Ⱡꜟ◑כ

⌐≈™≡ ה ⇔√╙─╩ 4- 4⌐ ⇔╕∆⁹ 

↓↓≢⁸●☻ ⌐≈™≡│⁸ ⌐⅔↑╢ ≤⇔≡ 15 ⌐

↕╣√─⅜ ≢№╡⁸∕╣ ↕╣√ ⅜№╡╕∑╪⁹↔╖

⌐≈™≡│⁸ ─ ⅜⌂ↄ⁸ ⌐ ↔╖ ⅜

⇔⁸ ⌐│ ꜞ◘▬◒ꜟ ─ ⅜ ↕╣≡™

╢⌂≥⁸ ─ ╩ ∆╢ ⅜ ⇔≡™╢↓≤╩ ╕ⅎ╢≤⁸ ≢⅝╢

≢│№╡╕∑╪⁹╕√⁸ ⌐≈™≡│⁸ ─ ⅜ ⌂ↄ⁸

─ ⅜ ≢∆⁹∕─√╘⁸↓╣╠ ≈─ │⁸ ⌐⅔™≡ ∆

╢↓≤│ ≢⌂™≤ ⇔╕⇔√⁹ 

⇔√⅜∫≡⁸ ≢─ ─ ⌐№√∫≡│⁸●☻ ⁸↔╖

┘ ╩ ⇔√ ◌כ♩☻ ⁸ ⁸

⁸●☻ ◦ꜗⱨ♩ ⁸●☻ ⁸◐ꜟfi ─

⌐≈™≡ ╘≡ ∆╢↓≤≤⇔╕∆⁹
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4- 4 ↔╖ ─ 1/3  

◌כ♩☻    ⁸   ●☻ ◦ꜗⱨ♩  ●☻ ⁸◐ꜟfi  

ה  │⁸ ≢№╡⁸↔╖─ ╩
⌐╟∫≡ ⌂ ●☻≤ ─ ⌂
⌐⅛ⅎ╢ ≢∆⁹ ─ │

⅝ↄ☻♩כ◌ ≤ ≤⌐ ∆╢↓≤
⅜≢⅝╕∆⁹ 
◌כ♩☻  

◌כ♩☻╩╖↔ה ≢ ⁸ ⁸ ─
⌐╟╡ ∆╢╙─≢⁸ ─ ⅜
≤⇔≡ ⅛╠ ↕╣╕∆⁹ 

 
╩╖↔ה ≤ ⌐ ⌐╟╡ ⇔ↄ ↕∑⌂
⅜╠⁸ ⁸ ⁸ ╩ ⌐ ℮ ≢
∆⁹ │ ≤ ⌐ ⅛╠ ⇔
─ ╩ ⌐ ⇔╕∆⁹ │ ⅜
≤⌂∫≡ ●☻ ⌐ ⇔⁸ ∂╪ ≢

↕╣╕∆⁹ 

 
◌כ♩☻ה ┘ ≤╙⌐  
 

 
ה ⇔√ │⁸ ≢ 1,300ϴ ─
≢ ⇔ ⁸ ╩ ╡╕∆⁹ 

☻●ה ◦ꜗⱨ♩ │⁸↔╖╩◦
ꜗⱨ♩ ⁸☻◒כ◖⌐ ≤ ⌐ ⇔⁸

∆╢ ≢∆⁹ ↕╣√↔╖│⁸
⁸ ╩ ⇔⁸
│●☻ ↕╣⁸ ⌐ ⅛╣

↕╣╕∆⁹ ⁸ │ ה◓ꜝ☻╣↕
ⱷ♃ꜟ≤⌂╡ ↕╣╕∆⁹ 

☻●ה ⁸◐ꜟfi │⁸↔
╖─ ≤ ─ ╩ ⇔√╙─
≢№╡⁸↔╖─ ≈ ╩ ⇔≡⁸↔╖╩

─ ≢ ⇔≡●☻ ⇔√ ⁸
╩כꜗ♅≥☻●√⇔ ⌐ ⅝

╩ ℮╙─≢∆⁹ 
☻●ה ─ ≤⇔≡⁸ ≤◐ꜟfi ≤
⌐ ↕╣╕∆⁹ 

◌כ♩☻   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

◐ꜟfi  
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◌כ♩☻    ⁸   ●☻ ◦ꜗⱨ♩  ●☻ ⁸◐ꜟfi  

ⱨ꜡כ 
 1)  
ⱨ꜡כ 

⌐♩♇Ⱨ╖↔ה ↕╣√ │⁸↔╖◒
⌐fi⌐╟╡⁸ⱱ♇Ɽכ꜠ ↕╣⁸ ≢

↕╣╕∆⁹ 
ה ─ ●☻│⁸Ⱳ▬ꜝ╩ ≡ ∂╪ ⁸
™≢ ●☻ ┼≤ ⅛╣ ╟╡
⌐ ↕╣╕∆⁹ 

ה ⅛╠─ │ ╟╡ ↕╣⁸ ∂╪
≢ ↕╣√ │ ⌐╟╡

↕╣╕∆⁹ 

⌐♩♇Ⱨ╖↔ה ↕╣√ │⁸↔╖◒
⌐fi⌐╟╡⁸ⱱ♇Ɽכ꜠ ↕╣⁸ ≢

↕╣╕∆⁹ 
ה ─ ●☻│⁸Ⱳ▬ꜝ╩ ≡ ∂╪ ⁸
™≢ ●☻ ┼≤ ⅛╣ ╟╡
⌐ ↕╣╕∆⁹ 

ה ⅛╠─ ┘ ∂╪ ≢ ↕╣√
│ ⌐ ⅛╣ ↕╣☻ꜝ◓≤⇔

≡ ↕╣╕∆⁹ ⅛╠─ ●☻│
●☻ ┼≤ ╠╣⁸ │

↕╣╕∆⁹ 

⌐♩♇Ⱨ╖↔ה ↕╣√ │⁸↔╖◒
⌐fi⌐╟╡⁸ⱱ♇Ɽכ꜠ ↕╣⁸◦ꜗⱨ♩
≢ ⅛╠ ⌐⅛↑≡ ה ⁸ ⁸
ה ↕╣╕∆⁹◦ꜗⱨ♩ ≢

⇔√ ●☻│⁸ ┼ ⅛╣
⇔√ ⁸Ⱳ▬ꜝ⁸ ●☻ ┼≤ ⅛

╣ ╟╡ ⌐ ↕╣╕∆⁹ 
ה ∂╪ ⌐≡ ↕╣√ │ ↕
╣╕∆⁹ 

⌐♩♇Ⱨ╖↔ה ↕╣√ │⁸↔╖◒
⌐fi⌐╟╡⁸ⱱ♇Ɽכ꜠ ↕╣⁸●☻ ┼
≤ ⅛╣╕∆⁹●☻ │ 450 600ϴ ─

≢ ↕╣≡⅔╡⁸↓↓≢
│ ●☻⌐ ↕╣ ┼≤

⅛╣╕∆⁹●☻ ⅛╠─ ─℮∟ ⁸
│ │Ⱳfiכ◌⁸╣↕

⌐≡ 1, 300ϴ ─ ≢ ↕╣╕∆⁹
⅛╠─ ●☻│⁸Ⱳ▬ꜝ⁸ ●☻

┼≤ ⅛╣ ╟╡ ⌐ ↕╣╕∆⁹
∂╪ ⌐≡ ↕╣√ │ ↕╣
╕∆⁹ 

 2)Ⱪ꜡♇◒ 
ⱨ꜡כ 

    

 
 1)  

ה ↔╖⁸ ↔╖⁸
 

ה ה  ↔╖⁸ ↔╖⁸
 β ↔╖╙  

ה ↔╖⁸ ↔╖⁸
 

 2) ↔╖ ה  850ϴ ╩ ⇔≡ ≢
⅝╢ 4,2 00 5,000kJ/kg ⅜ ≤⌂╡⁸
⅜כꜞ꜡◌╖↔ ╟╡ ™ │ Ᵽ
╩♫כ ⇔╕∆⁹ 

ה ☻◒כ◖ה  ⌐╟╢ ─√╘ ⌐
│№╡╕∑╪⁹ 

─╖↔ה ╩ ⇔≡ ∆╢√╘⁸6
300 7, 500kJ/kg ─↔╖ ⅜ ≤⌂╡╕
∆⁹ 

 3) ↔╖ ◌כ♩☻ה  ─ ≢ 15, 000kJ/kg ⁸
─ ≢ 21,000kJ/kg ≢∆⁹ 

ה ה  ─ ≤ ה ⁹∆≢ ─ ≤ ≢∆⁹ 

 4) ◌כ♩☻ה  ─ │⁸ ⌂ ↔╖≢№╣
┌ ⌐ │№╡╕∑╪⁹ 

ה ─ │⁸ ─ ⅛╠⁸ ⌡
150mm ⌐ ∆╢ ⅜№╡╕∆⁹ 

ה ה  ⌂ ↔╖≢№╣┌ ⌐ │№╡╕
∑╪⁹ 

 

ה ⌡ 150mm ⌐ ∆╢ ⅜№╡╕∆⁹ 

◌כ♩☻ה  ─ ⁸ ⌐ ─ │№╡╕
∑╪⁹ 

ה ─ │⁸ ─ ⅛╠ ⅜
≤⌂╡⁸ ╩ ⌡√ ∂╪ ╩

∆╢ ⅜ ™≢∆⁹ 

ה ה  ⌐ ─ │№╡╕∑╪⁹╕√⁸
⅜ 1,700 1,800ϴ≤ ─ ⌐ ═ ─

√╘⁸ ╙ ≢∆⁹ 

☻●ה ─√╘⁸ ≤⇔≡
⅜ ≤⌂╡╕∆⁹ 

●☻

ה

⁷⁷

●☻

↔╖Ⱨ♇♩

fiכ꜠◒╖↔

⁷ ⁷

Ⱳ⁷▬⁷ꜝ

●☻

ה

⁷

Ⱳ⁷▬⁷ꜝ

●☻

↔╖Ⱨ♇♩

fiכ꜠◒╖↔

◦ꜗⱨ♩

⁷ ●☻

⁷ ה

⁷ ⁷

fiכ꜠◒╖↔

↔╖Ⱨ♇♩

Ⱳ⁷▬⁷ꜝ

⁷⁷

●☻

●☻

ה

↔╖Ⱨ♇♩

fiכ꜠◒╖↔

Ⱳ⁷▬⁷ꜝ

●☻

⁷ ⁷

⁷⁷

●☻
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◌כ♩☻    ⁸   ●☻ ◦ꜗⱨ♩  ●☻ ⁸◐ꜟfi  

─ ה  ⌐ │⁸↔╖─ ⁸∆⌂╦∟
─ ⌐╟∫≡ ↕╣╕∆⁹╕√⁸ │
≤ ≤⌐ ─◌כ♩☻⁸⅜∆╕╣⅛

⁸ ≤ ─ │ ⌡ 8:2 ⁸
─ │ 4:6 ≤⌂╡╕∆⁹ 

ה ●☻ ⌐ ╩ ∆╢ │⁸ ─
⅜ ⇔╕∆⁹ 

ה ה  ☻◒כ◖≡⇔≥ ┘ ╩ ∆╢
√╘⁸ │ ╟╡╙ 2
⇔╕∆⁹ 

≥◓ꜝ☻ה ─ │⁸ ⌡ 8:2 ≤⌂╡╕
∆⁹ 

ה ⌐╖≡⁸ ≤ ≤⌂╡╕∆⁹ 

●☻ ה  ⌐ ⇔⁸
⅜⁸1. 3 1. 7 ≤⌂╡╕∆⁹ 

ה  
ה ⅛╠─ ●☻ ─╒⅛⌐ ─
●☻ ⅜ ╦╡╕∆⁹ 

╩☻◒כ◖ה ∆╢√╘⁸ ●☻ │ ╟
╡ ↄ⌂╡╕∆⁹ 

ה ⅜ 1.3 ≤⌂╢√╘⁸ ●☻ │
⌂ↄ⌂╡╕∆⁹ 

─ ◌כ♩☻ה  ─ │⁸ ⅜₈ⱴ☻ ₉≤
┌╣╢ ╛⅛⌂ ─√╘⁸ │ ⇔
≡™╕∆⁹ 

ה │⁸₈ ◌כ♩☻⁸╘√─₉ ≤
⇔≡ │ ⇔╕∆⁹ 

ה ה  ─ ☻◒כ◖⁸│ ≤
╩ ℮ №╡ ⌐╟╡ ╠╣╕∆⁹ 

╖↔ה ─ │ ⌐╟╡ ≢⅝╕∆
⅜⁸●☻ ≢─ ─ ⅛╠⁸↔╖─

⌐ ∆╢ ⅜№╡╕∆⁹ 

ה  ⌐ ⇔≡│ ⅜ ╠╣≡⅔╡ ⌐ ≤ ⅝⌂ │№╡╕∑╪⁹ ⌂
≤⇔≡│⁸ ╩ →╢↓≤⅜≢⅝╕∆⁹ 

ה ⁸ ⌐ ⇔≡│ ⅜ ╠╣≡⅔╡ ⌐ ⅝⌂ │№╡╕∑╪⁹ ⌂
≤⇔≡│⁸ ┘ ─ ╩ →╢↓≤⅜≢⅝╕∆⁹ 

10 ♄▬○◐◦fi
 

ה ─ ⁸ ⁸ Ᵽ◓ⱨ▫ꜟ
♃⁸ ⁸₈↔╖ ⌐ ╢♄▬○◐◦
fi ●▬♪ꜝ▬fi₉⌐ ∆╢↓≤
⌐╟╡⁸♄▬○◐◦fi 0.1ng- TEQ/N │

≢∆⁹ 

ה  
ה ╕≢ ℮√╘⁸♄▬○◐◦fi │

↕╣≡™╢≤ ⅎ╠╣╕∆⁹ 

ה  
ה ●☻ ≢ ∆╢√╘⁸♄▬○◐◦
fi │ ↕╣≡™╢≤ ⅎ╠╣╕∆⁹ 

ה  
ה ●☻│ ⌐≡ ↕╣╢√╘⁸♄▬
○◐◦fi │ ↕╣≡™╢≤ ⅎ╠╣
╕∆⁹ 

11  
●☻⁸
⁸ ⁸

 

ה ●☻ ⌐≈™≡│⁸ ⌐ ≤╙⌐ ⅝⌂ │№╡╕∑╪⁹ 

12 ה  ⅜ ╙ ↄ⁸ ⅜ ה ⁹∆≢™ ≤ ⅜ ⌐ ≢∆⁹ 
 

ה ⁸ ─ ⌐╙ ה ⁹∆≢ ●☻ ⅜ ⌂™≢∆⁹ 
כ◑ꜟⱠ◄ה ⅜ ™≢∆⁹ 

13 ה  ╩ ╦⌂™√╘⁸ ⅛╠ ↕╣
√ ─ ה ⅜ ≤⌂╡╕∆⁹ 

ה ─ ◖☻♩⅜ ≤⌂╡╕
∆⁹ 

כ◑ꜟⱠ◄ה ─ ⅛╠│⁸ ●☻
≤ ⇔≡ ╡╕∆⁹ 

ה ╩ ∆╢√╘ ◖☻♩⅜ ™≢∆⁹ 
ה ●☻ ⅜ ™≢∆⁹ 
╩☻◒כ◖ה ∆╢√╘⁸ ⌐ ═╢≤ 

COϒ─ ⅜ ™≢∆⁹ 

ה ⅜ ⌂™≢∆⁹ 
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↔╖  

⌐⅔™≡⁸ ↔╖ ─ │ ↕╣≡™╕∆⅜⁸ ╕

√│ ∆╢↓≤≢⁸ ↔╖ ╩ⱷ♃fi●☻ ⁸ ┘ ∆╢ ⅜№╡

╕∆⁹↓─ │ ↔╖╩ ≤⇔√ ≢│⌂ↄ⁸ ↔╖ ╩ ≤⇔≡

™╢↓≤⅛╠⁸ ⌐ ∆╢╙─≤⇔≡ ∆╢ ⅜№╡╕∆⁹ 

╕√⁸ ≢│ ┘ ⌐⅔™≡⁸₈ ─ꜞ◘▬◒ꜟ─

√⌂ ╩ ∆ ─ ₉⌐╟╡⁸ⱪꜝ☻♅♇◒╩ ╗

╩ⱷ♃fi ∆╢ ─ ≤⇔≡ ─ ─ ╩

⇔≡⅔╡⁸ ⅝≢│№╢╙── ה ⅜№╢↓≤⅜ ↕╣≡™╕∆⁹

╟∫≡⁸ ⌐≈™≡│⁸ⱷ♃fi●☻ ─ ≤⇔≡─ ↑≢

ה ╩ ™╕∆⁹ 

↔╖ ⌐≈™≡ ה ⇔√╙─╩ 4- 5⌐ ⇔╕∆⁹ 
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4- 5 ↔╖ ─ 1/ 2  

    ⱷ♃fi●☻  ↔╖  ↔╖  

ה  ╛ ↔╖⁸ ∑≈ ⁸
─╒⅛⁸ ╛ ⌂≥⁸ ⌐
∆╢ ₁⌂Ᵽ▬○ⱴ☻ ╩
⇔⁸ ≢ ⌂ ≤⇔≡

⇔╕∆⁸ │ⱷ♃fi ↑─ ⌂ ≤⇔
≡ ה ≢⅝╢ ─ ™ ≢∆⁹ 

100ϴה ─ ה ≢ ∆╢√╘⁸
│ ↕╣≡ ≢∆⁹ 

ⱷ♃fiה ╩ ∆╢ᵑ ⁸ᵒ
⁸ɔ ⱷ♃fi ─ᵒ ╩

⇔⁸ɔ ⱷ♃fi ─ ─
╩ ╘⁸Ᵽ▬○●☻╩ ↕∑╢ ╩ ∟╕
∆⁹ 

ⱷ♃fiה ⅜ ⌂ ↔╖ ╩ ≤
⇔√ ╩ ℮ ≤ ↔╖╩
≢ ⇔⁸ ≤ ↔╖╩ ╡ ∆
⅜№╡╕∆⁹ 

ŋה │ ⅛╠ ⌐
∆╢ ה ⁸ᵒ ⅛╠
ꜟכ◖ꜟ▪ה ╩ ∆╢ ⁸ᵓ
⅛╠ ה ╩ ∆╢

⁸ᵔ ה ⅛╠ⱷ♃fiה ╩
∆╢ⱷ♃fi ─ ≈─ ⅛╠⁸

╩ ⇔╕∆⁹ 
ה ─ ⌐ ∂≡⁸

10 ה 25 40 ⌐
↕╣╕∆⁹ 

ה ↔╖ ╩ ─ ⅝⌐╟∫≡⁸
∆╢⌂≥⇔≡ ╩ ╢ ≢№╡⁸ ↄ⅛╠

─ ≤⇔≡ ↄ ™╠╣
≡™╕∆⁹ 

ה │⁸ ≤ ≤⌐ ↕╣⁸
│ ⅜ ™√╘ ≢│
⅜ ≢∆⁹╕√⁸ ⌐│ ─

⅜ ≢№╡⁸ ≤⇔≡⁸╙╖⅜╠
⅜ ↕╣╕∆⁹ 

ה ∆╢╕≢⌐│ ⁸ ⅜
≢№╡⁸ ≤⌂╢╕≢⌐ ⅜⅛⅛╡╕

∆⁹⌂⅔⁸ ↕╣√ │⁸ ≤⇔≡
─ ╩ ↑╢√╘⁸ ─ ╩

∆╢√╘ ─ ⅜ ≢∆⁹ 
ה │⁸ ⅛╠ ↕╣≡™√ ╖
⌐ ⅎ≡⁸ ⌐ ╡ ⇔⁸ ╩ ≢
℮ ⅜ ≤⌂∫≡™╕∆⁹ 

ה ─ ≤⇔≡⁸ ♩ꜟ◓כꜜ
┘ ⁸ ⅜№╡╕∆⅜⁸

─ ╩ ⇔⁸ ╩ ⌐
℮√╘⌐│⁸ ⇔⁸ ⌐∆╢ ⅜
≢∆⁹ ╩ ∆╢≤⁸ ה
≤ ה ≤ ⅜№

╡╕∆⁹ 
ה ה │⁸ ↔╖⌐

╩ ⇔⁸ ≢ ה ↕∑≡⁸
≤∆╢ ≢∆⁹ 

ה ה │⁸ ─ ≢ 120ϴ
140ϴ ⌐ ⇔⁸ ≤
⌐ ⇔⁸ │ ה ⌐⇔⁸
⅛╠│ ╩ ∆╢ ≢∆⁹ 

ה │⁸ ╩ ≤
⇔≡ ⇔⁸ ≤ ≤╩
↕∑≡⁸ ─ ╩ ↕∑╢ ≢

∆⁹ 

.  

 

ⱷ♃fi●☻  ⱷ♃fi●☻   

 

. ⱨ꜡כ 
 1
ⱨ꜡כ 

ה ⌐ ╩ ⇔⁸ ⌐╟╡
╩ ה ≤⇔⁸

⌐╟╡ ╩ ⇔⁸ ╡ ⇔╕∆⁹ 
♅♇Ᵽה ≤ ≤⅜№╡⁸Ᵽ♇♅ │ ⌂

╩ ≤∆╢↓≤⅜≢⅝╢ ≢⁸
כꜞꜝ☻│ ─ ⌐ ╠╣╕∆⁹ 

ⱷ♃fiה ⌐ ↕⌂™ ╩ ⇔⁸ⱷ♃fi
⅜ ⌂ ↔╖╩ ≤∆╢ ↔╖╩

↕∑⁸ ∆╢ⱷ♃fi●☻╩ ⇔≡
◄Ⱡꜟ◑כ ⇔╕∆⁹ 

ה ⌐≈™≡│⁸ ⌐ ⇔⁸
─ ↔╖≤ ⇔ↄ│ ⇔
╕∆⁹ 

 

ה ─ ╩ ╘╢√╘─
⅜ ≢№╡⁸ ה ─ ⌐
⅜ ↕╣╢↓≤⅜ ↄ⁸ ╩ →

╢√╘⌐⁸ ⅜ ⌐ ↕╣╕
∆⁹↓─ ה │ ⅛╠
⌂╙─≢№╡⁸ ⌐╟╡ ↕╣╢
─ ⅜ ⌂╢─≢⁸ ⌐ ╦∑≡ ∆╢

⅜№╡╕∆⁹╕√⁸ ─ ≤
─√╘─ ╩ ℮ ╙ ≢

∆⁹ 

ה ─ ⌂ │⁸ ה ⌐
╟╢ ⅜ ≢№╡⁸ ⌐╟╡
╩ ⇔≡Ɫfi♪ꜞfi◓ ─ ╩ ╡⁸
╛ ⁸ ⁸ ─ ⌐╟╡ ↕
╣╕∆⁹ 

 2 Ⱪ꜡♇◒
ⱨ꜡כ 

 
 

  

Ⱳ▬ꜝ

ה

ⱷ♃fi↔╖ Ᵽ▬○●☻
הה ⱷ♃fi Ⱳ▬ꜝⱣ▬○●☻

↔╖

ה

↔╖

ה ( )↔╖
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    ⱷ♃fi●☻  ↔╖  ↔╖  

. ה  ⁸ ↄ∏⁸ ⁸ ⁸
 

ה ╩ⱷ♃fi ∆╢ │⁸
№╢ ╙ ↕╣╕∆⁹ 

ה ⁸ ↄ∏⁸ ⁸ ⁸
 

ה ↄ∏⁸ ⁸ ⁸ ⁸
⁸ ╡ ⁸ ↄ∏  

ה ↄ∏⁸  

. ה  │ ≢∆⁹ 
 

ה 30 ⌐∆╢ ⅜№╡╕∆⁹ 
ה ╛ ⌐ ═⁸ ↔╖─ ⅜ ↄ≡
╙ ⅜ ≢∆⁹ 

ה ≢ ─ │ ≢∆⅜⁸ ─
╩ ↑╢↓≤⅜ ╕⇔ↄ⁸ ─

│╛╛ ™≢∆⁹ 

ה ─ ⌐∆╢√╘⁸ ↄ∏⁸
⌐ ↕╣⁸ ⇔√
⅜ ≢∆⁹ 

. ─ ה  ─ │ ─ 12.5%⁸
│ ─ 50%≤ ⅝™≢∆⁹ 

ה ─ ╩ⱷ♃fi ∆╢↓≤
≢ ⌂ │ ⌂ↄ∆╢↓≤⅜ ≢∆⁹ 

 

ה ⌐ ⇔≡⁸ 1/13 1/4 ─
≤⁸ 2/3 1/1 ─ ⅜ ⇔

╕∆⁹ 
ה ⁸ ⁸

↕╣⌂™ ⅜ ⇔╕∆⁹ 
ה ⁸ ⅛╠ ה ╩ ∆
╢ ⁸ ⌂ ≤ ─ ⅜ ≤
⌂╡╕∆⁹ ╩ ≢⅝⌂™ ⁸
─ ⅜ ≢∆⁹ 

ה ⁸ ⅜ ⇔╕∆⁹
ה │ ∆╢ ⅜№╡╕

∆⁹ 

ה  

. ●☻ ה  ─╖─ ⁸ ●☻│ ⇔╕∑
╪⅜⁸ⱷ♃fi●☻ ╩ ℮ │⁸∕─
⌐ ℮ ●☻⅜ ⇔╕∆⁹ 

☻●ⱷ♃fiה ╩ ℮ │⁸∕─ ⌐ ℮
●☻⅜ ⇔╕∆⁹ 

ה ╩ ╦⌂™√╘⁸ ●☻│ ⇔╕∑
╪⁹ 

ה  

. ─
 

ה │⁸Ⱳ▬ꜝ⁸כ ⁸
⁸ ⁸ ⁸ ≤ ⌂ ≢

№╢√╘⁸ ⇔√ ⅜ ≢∆⁹ 
 

ה ⌂ ⌐⅔™≡╙ ⌂
◄Ⱡꜟ◑כ ⅜ ≢∆⁹ 

ה ⌐⁸ⱷ♃fi●☻ ≢│⁸ │
⇔ ─ │ ⇔≡™╕∆⅜⁸
≤⇔≡─ ⅜ ⇔≡

⌂ ≢№╢ ⅜№╡╕∆⁹ 

ה ⌐ ⅜№╡⁸ ⌐ ≢⅝╢
⅜ ≢∆⁹ 

ה │ ™≢∆⅜⁸ ⌐ ⇔√
─ ⅜ ≢∆⁹ 

ה │ ™≢∆⅜⁸ ⌐ ⇔√
─ ⅜ ≢∆⁹ 

.
 

ה ⌐ ⇔≡│ ⅜ ╠╣≡⅔╡
⌐ ≤ ⅝⌂ │№╡╕∑╪⁹ 

ⱷ♃fiה ≤⇔≡ ≤
╩ ═╢≤ ⅝⌂ │№╡╕∑╪⁹ 

ה ⌐ ⇔≡│ ⅜ ╠╣≡⅔╡
⌐ ≤ ⅝⌂ │№╡╕∑╪⁹√∞⇔⁸

⌐ ∆╢ │⁸ⱷ♃fi●☻
─ ╙ ≤⌂╢√╘⁸ ≤ ═
≡ ⅜ ™≢∆⁹ 

ה ⌐ ⇔≡│ ⅜ ╠╣≡⅔╡
⌐ ≤ ⅝⌂ │№╡╕∑╪⁹√∞⇔⁸

⌐ ∆╢ │⁸ ─
╙ ≤⌂╢√╘⁸ ≤ ═≡
⅜ ™≢∆⁹ 

ה ⌐ ⇔≡│ ⅜ ╠╣≡⅔╡
⌐ ≤ ⅝⌂ │№╡╕∑╪⁹√∞⇔⁸

⌐ ∆╢ │⁸ ─
╙ ≤⌂╢√╘⁸ ≤ ═≡
⅜ ™≢∆⁹ 

.  
●☻⁸ ⁸
⁸  

ה ●☻⁸ ⁸ ⁸ ⌐≈™≡│⁸
⌐ ≤╙⌐ ⅝⌂ │№╡╕∑╪⁹ 

ה ╟╡╙ COϒ ─ ⅜ ≤⌂
╡╕∆⁹ 

ה  
 
 
ה  

ה  
 
 
ה  

ה  
 
 
ה  

. ─
 

ה │⁸◄Ⱡꜟ◑כ╛ ≤⇔≡
≢∆⁹ 

ה ⌐│↔╖ ⅜⌂ↄ⁸ ─ ™│№╢
⅜⁸ ╩ ↄ╟℮⌂ ≢│№╡╕∑╪⁹ 

ⱷ♃fiה ≤⇔≡ ⇔√ ⁸
─ ╩ ⌐╟╡ ℮↓
≤≢⁸ ⌐ ═≡ ⅜ ↕╣⁸

─ ⅜ ≢⅝╕∆⁹ 

ה ↔╖ √╡ 100 200m³/─Ᵽ▬○
●☻⅜ ╠╣⁸ ⁸ ▪fi⸗♬▪ ⌐ ה

⌐ ∆╢↓≤⅜ ≤⌂╡╕∆⁹ 
ה ⇔√ⱷ♃fi●☻╩ ∆╢√╘⌐│⁸

─ ≤∕─ ╩ ⁸
⁸ Ᵽꜝfi☻⌐ ∆╢ ⅜№╡╕∆⁹ 

fi☺fi◄☻●ה ⌐╟╢ ⅜ ≢∆⁹ 

ה ╩ ≤⇔≡ ⌐ ≢
⅝╕∆⁹ 

ה ─ ─ ⅜ ≢∆⁹ ╩
≢⅝⌂™ ⁸ ─ ⅜ ≤⌂╡╕
∆⁹ 

ה ⅛╠ ﬞ ─ ⅜ ≤⌂╡╕
∆⁹ 

ה ⌐ ⅜№╡⁸ ⌐ ≢⅝╢
⅜ ≤⌂╡╕∆⁹ 

ה ─╟℮⌂ ─ ╛ ⅜
≢∆⁹ 

ה ─ ≤⌂╢↓≤⅛╠⁸ ─ ⌂≥
⌐╟╢ ┘ ─ ⁸↕╠⌐ ─

≤ ─ ⅜ ≢∆⁹ ╩
≢⅝⌂™ ⁸ ─ ⅜ ≤⌂╡╕

∆⁹ 
ה ↔╖ ─ ╩ ← ⅜№╡⁸

≢─ ⅜ ≤⌂╡╕∆⁹ 
ה ⁸ ⁸ ─ ⅜

≤⌂╡╕∆⁹ ⌐ ─ ⅜
≤⌂╡╕∆⁹ 

. ה  ↔╖ ─ ⁸
─ ╙ ≢∆⁹ 

╩◒♇♅☻ꜝⱪה ≢⅝╢ ⅜ ⌂
√╘⁸ⱪꜝ☻♅♇◒ ↔╖╩ ⇔
√ │ ⁸ ⌐│ ⇔╕∑╪⁹ 

ה ה   
ה ⌐ ℮ ⅜ ≢∆⁹ 

ה  
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↔╖ ─  

╕≢≢ ═√╟℮⌐⁸ ↔╖ ┘ ↔╖ ─ │ ⌐ ⅜№╡⁸

∕─ ⌐│ ⌐⅔↑╢↔╖ ─ ≤ ─ ╩ ⇔⁸≥─╟℮⌂ ╩ ∆

═⅝⅛─ ⅜ ⅝⌂ ≤⌂╡╕∆⁹ 

╕√⁸ ≢│ ⇔≡ ≢ ╩ ℮↓≤⅛╠⁸ ─ ╩ ∆╢

─ ╩ ⇔╕⇔√⁹ 10 ≢ ⇔√ ╩ ∆╢

⌐⅔™≡⁸ ─ ┘ ⌐≈™≡ ⇔√╙─╩ 4- 6⌐ ⇔╕∆⁹ 

 

4- 6  

 

 

 

 

( / )
1 2010 ☿fi♃כ 265 2 ◌כ♩☻ 1
2 2010 525 3 ◌כ♩☻ 1
3 2010 ◔ ◦ꜗⱨ♩ 500 2 ◌כ♩☻ 1
4 2010 ◌כ♩☻ 400 2 ◌כ♩☻ 5
5 2010 ◄◖Ɽכ◒№╓⇔ ◦ꜗⱨ♩ 402 3 ◌כ♩☻ 1
6 2011 ☻●⁷כ♃fi☿fiכꜞ◒ ◦ꜗⱨ♩ 380 2 ◌כ♩☻ 3
7 2011 ☿fi♃כ ◌כ♩☻ 450 3 ◌כ♩☻ 2
8 2011 ◄Ⱡꜟ◑כ☿fi♃כ ◌כ♩☻ 340 2 ◌כ♩☻ 1

1
◦ꜗⱨ♩ 1

10 2012 כ♃fi☿fiכꜞ◒─∞│ ◌כ♩☻ 200 2 ◌כ♩☻ 1
11 2013 כ♃fi☿fiכꜞ◒ ◌כ♩☻ 420 3 ◌כ♩☻ 1
12 2013 ◌כ♩☻ 400 2 ◌כ♩☻ 3
13 2013 כ♃fi☿fiכꜞ◒ ◦ꜗⱨ♩ 450 2 ◌כ♩☻ 3
14 2013 ◄◖Ɽכ◒ ◌כ♩☻ 96 2 ◌כ♩☻ 1

◌כ♩☻ 14
4

16 2015 ◌כ♩☻ 280 2 ◌כ♩☻ 1
17 2015 ↕™√╕ ↕™√╕ ☿fi♃כ ◦ꜗⱨ♩ 380 2 ◌כ♩☻ 3
18 2015 ◌כ♩☻ 500 2 No15⌐ ∂Ί
19 2016 ☿fi♃כ ◌כ♩☻ 157 2 ◌כ♩☻ 1
20 2016 ↔╖ ◦ꜗⱨ♩ 297 2 ◌כ♩☻ 1
21 2016 ◌כ♩☻ 400 2 ◌כ♩☻ 1
22 2016 ◌כ♩☻ 240 2 ◌כ♩☻ 1
23 2016 ☿fi♃70כt ◌כ♩☻ 70 1 ◌כ♩☻ 1
24 2016 ⱡ כ♃fi☿fiכꜞ◒ ◌כ♩☻ 163 2 ◌כ♩☻ 1
25 2017 ◌כ♩☻ 600 2 No15⌐ ∂Ί
26 2017 כ♃fi☿fiכꜞ◒ ◌כ♩☻ 600 3 ◌כ♩☻ 2
27 2018 ◒כfiⱤכꜞ◒ ◌כ♩☻ 115 2 ◌כ♩☻ 1
28 2018 ◄Ⱡꜟ◑כ☿fi♃כ ◌כ♩☻ 150 1 ◌כ♩☻ 1
29 2019 כ♃fi☿fiכꜞ◒ ◌כ♩☻ 500 2 ◌כ♩☻ 3
30 2019 כ♃fi☿fiכꜞ◒ ◌כ♩☻ 41 2 1

◌כ♩☻ 3
◦ꜗⱨ♩ 1

32 2020 ↔╖ ◌כ♩☻ 330 3 ◌כ♩☻ 1
33 2020 ☿fi♃כ↔╖ ◌כ♩☻ 48 2 1
34 2020 כ♃fi☿fiכꜞ◒ ◌כ♩☻ 110 2 ◌כ♩☻ 1
35 2020 ⅜ ◌כ♩☻ 300 2 No15⌐ ∂Ί
36 2020 כ♃fi☿fiכꜞ◒ ◌כ♩☻ 190 2 ◌כ♩☻ 1
37 2021 ─fiכꜞ◒⁷ ◌כ♩☻ 170 2 ◌כ♩☻ 1
38 2021 כ♃fi☿fiכꜞ◒◖◄ ◌כ♩☻ 84 2 ◌כ♩☻ 1
39 2022 כ♃fi☿fiכꜞ◒ 130 2 1
40 2022 כ♃fi☿fiכꜞ◒ 160 2 ◌כ♩☻ 2
41 2022 ♃fi☿fiכꜞ◒ √∟╗⌐℗ ◌כ♩☻ 120 2 ◌כ♩☻ 1
42 2022 ◌כ♩☻ 600 2 No15⌐ ∂Ί

No

╩ ↄ

2022

330 39 2012 ☿fi♃כ ◌כ♩☻

2014 ◌כ♩☻ 600 2

31 2020 ◌כ♩☻ 450 3

15
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─ ⌐≈™≡ 

╩ ∆╢⌐№√∫≡ ─ ≤⇔≡ ─ ⅜ →╠╣╕∆⁹

☿fi♃כ≢│ │ ↕╣≡™╕∑╪⅜⁸◄◖Ɽכ◒№╓⇔≢│

╩ ⇔⁸ ─☻ꜝ◓│ ⇔≡⅔╡⁸ ─ ⌐ ⅝ↄ ⇔≡™╕∆⁹

≢⁸ ─ ┘ │ ☿fi♃כ⌐⅔™≡

⇔≡⅔╡⁸ ⁸ⱨ▼♬♇◒☻ ⅜ ╘╠╣≡

™╢↓≤╩ ∆╢≤⁸ 30 │ ⌂ ⅜ ≤ ⅎ╠╣╕∆⁹╕

√⁸ └╞℮↔ ≢│ ☿ⱷfi♩ ≤ ⇔≡☿ⱷfi♩ꜞ

◘▬◒ꜟ ╩ ⇔≡⅔╡⁸ ⌐ ∆╢↓≤≢⁸ ╩ ⇔⌂⅜╠

╛ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

╟╡⁸ ≢│ ─ ⅜™∏╣─ ╙ ≤ ⅎ╠╣╢↓≤⅛╠⁸ 4- 4

⌐ ∆ ⅜ ≢∆⁹╕√⁸ ─ ⌐ ∆╢ ⌐≈™≡ ⇔√╙

─╩ 4- 7⌐ ⇔╕∆⁹ 

 

4- 7 ─ ⌐ ∆╢ ⌐≈™≡ 

 
 

 

 

☿ⱷfi♩  

 

 

●☻  

 ה

 

ה ⅜⌂™√╘⁸ ≤

⌂╡╕∆⁹ 

ה ⅜⌂™√╘⁸

│ ≢∆⅜⁸ ─ ╩

∆╢ ⅜№╢√╘⁸

╩ ╘√ │ ≤

⌂╡╕∆⁹ 

ה ╟╡ ≤⌂╡╕∆⁹ 

 
≤╪≥╒ה ↕╣ ה ⁹∆≢ │ ╠╣≡™╢╙─

─⁸ ⌂ ╩ ⇔╕∆⁹ 

 

ה ⅜ ה ⁹∆≢™ ─ │№╡╕∆⅜⁸

╒≥

│ ↄ⌂™≢∆⁹ 

ה  

ה ה ↕╣√◦☻♥ⱶ≢№╡⁸ ╙ ™√╘⁸

ה ⅜ ↄ⁸ ⅜ ≢⁸ Ⱪꜝ♩ה

ꜟ ─ ╙ ⌂™≢∆⁹ 

ה │ ™⅜⁸

≤ ═╢≤⁸ │

╛╛ ↄ⁸ ─√╘⁸

│⁸ ─

⌐ ↕╣⁸ ꜝ♩ה

Ⱪꜟ ─ ⌐│⁸ ⌂

≤⌂╡╕∆⁹ 

♄▬○◐◦fi  

 

ה ⇔⌂™√╘⁸ ─

♄▬○◐◦fi │

↕╣╕∆⁹ 

♩ⱷfi☿ה ⌐≡ ╛

╩ ℮√╘⁸ ─

♄▬○◐◦fi │ ⅜

↕╣╕∆⁹ 

ה ∆╢√╘⁸ ─♄

▬○◐◦fi │ ⅜

↕╣╕∆⁹ 

 

ה ╩ ∆╢ ⁸

⌐ ∆╢◖☻♩⅜

≤⌂╡╕∆⁹ 

ה │☿ⱷfi♩ ≤⇔≡

↕╣╢√╘⁸ ─ │ ≤

⌂╡╕∆⁹↓╣⌐╟╡⁸

╩ ∆╢↓≤⅜≢

⅝⁸ ⌐ ∆╢◖☻♩

│ ≢⅝╕∆⁹ 

ה ☻ꜝ◓─ ⅜

⌂ ⁸ ╩ ∆

╢↓≤⅜≢⅝⁸ ⌐

∆╢◖☻♩│ ≢⅝╕∆⁹ 

 ה

 

ה ╩ ∆╢ ⁸

™ ⁸ ™

─ │ ≤⌂╡╕∆⁹ 

ה │☿ⱷfi♩ ≤⇔≡

↕╣╢√╘⁸ ™ ⁸

™ ╩ ≢⅝

╕∆⁹ 

ה ☻ꜝ◓─ ⅜

⌂ ⁸ ™ ⁸ ™

╩ ≢⅝╕∆⁹ 
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↔╖ ─ ⌐≈™≡ 

⌐⅔™≡⁸ ↔╖ ╩ ╕√│ ∆╢↓≤≢ ─ ⌐ ∆

╢ ⌐≈™≡ ⇔√╙─╩ 4- 8⌐ ⇔╕∆⁹ 

⌐≈™≡│⁸ ─↔╖ ╩ ⅎ╢≤ ⌂ ≤⌂╡⁸ ─ ─

⅜ ≤⌂╢√╘ ≢⅝╕∑╪⁹╕√⁸ ⌐≈™≡│⁸ ↔╖─ ⅜ ≤

⌂╡⁸ ─ ─ ≢│ ↔╖╩ ≤∆╢↓≤⌐ ⅜№╢√╘

≢⅝╕∑╪⁹ ⁸ⱷ♃fi●☻ ⌐≈™≡│⁸ ≤─ │⁸◄◖Ɽכ◒№╓

⇔≢─ ╩ ℮ ⁸ ≢∆⁹╕√⁸ ⌐≈™≡│⁸ⱷ♃fi●

☻ ╩ ∆╢ ─ ≤⇔≡─ ⅜ ↕╣╕∆⅜⁸ ─₈

─ꜞ◘▬◒ꜟ─ √⌂ ╩ ∆ ─ ₉≢│⁸◖fiⱦ

♬ ╩ ⇔√ ⱪꜝ☻♅♇◒ ╗ ⌐╟╢ ≢ⱷ♃fi ─

≤⇔≡ ─ⱷꜞ♇♩⅜№╢↓≤⅜ ↕╣≡™╕∆⁹⇔⅛⇔⌂⅜╠⁸ ⌂

↔╖ ≢№╢ ↔╖⌐╙ ≢⅝╢⅛⌐≈™≡│ ≢∆⁹ 

 

4- 8 ↔╖ ─ ⌐ ∆╢ ⌐≈™≡ 

  ⱷ♃fi●☻    

 

ה ⌐⅔↑╢

─ │ ⌂™

⅜⁸ ≢│ 200 /

─ ⅜№╡╕

∆⁹ 

ה

≤⇔≡│⁸60 / ╕

≢─ ⅜№╡╕

∆⁹ 

ה ╩ ╛∆ ⌐

╟╡ ≢╙

⅜ ≢∆⁹ 

ה ⅛╠

50 / ╕≢

⅜№╡⁸ ⅜

≢∆⁹ 

ה ─ ⅜ ≢

№╡⁸ ≢─

⅜ ™⅜⁸

─ ⅜ ⇔⌂

™√╘⁸ ╩

≢⅝⁸⅛≈ ⌐

╩ ⇔⌂™

⅜ ╕⇔™≢∆⁹ 

 

ה ─

≢№╢√╘ │

≤⌂╡╕∆⁹ 

ⱷ♃fiה

≤⇔≡ ≤

╩ ═

╢≤ ⅝⌂ │№

╡╕∑╪⁹ 

ה ─ │

≤⌂╡╕∆⁹╕

√⁸ ┘

─ ╛ⱷ♃

fi●☻ ⌐ ╕╣╢

─

╩ ∆╢ ⅜

№╢√╘⁸ ⌐

⅜ ↄ⌂╡╕∆⁹ 

☻●○▬Ᵽה ╟╡

≢∆⁹ 

ה ⌐ ╩ ⇔⁸

─ ™☻Ɑכ☻

⅜ ≢∆⁹ 

ה ≤ ≢∆⁹ 

 

ⱷ♃fiה

≤⇔≡ ≤

╩ ═

╢≤ ⅝⌂ │№

╡╕∑╪⁹ 

☻●ⱷ♃fiה ≤≤╙

⌐ ⌐╙

╩ ∆╢√╘⁸

⌐ ≢∆⁹ 

ה ⌐ ∆╢◄Ⱡ

⅜כ◑ꜟ ⌂ↄ⁸

⅜ ⌐ ≢

≢∆⁹ 

ה ⌐ ∆╢◄Ⱡ

⅜כ◑ꜟ ⌂ↄ⁸

⅜ ⌐ ≢

≢∆⁹ 

≤╪≥╒ה  ↕╣ ≢∆⁹ 

ה  ה ™⌂ ה ™⌂ ה ™ ⌂™ 

ה

 

ה │

≢ ─ ╙№

╡╕∑╪⁹ 

ה ●☻≢№╢√╘⁸

⌂ ⅜

≢∆⁹ 

ה │ ⇔≡™╢

√╘⁸ ⅜

≢∆⁹ 

ה ⇔√╙─│

─ ⅜

ↄ⅜⁸ ⅜ ≢

№╢√╘⁸ ≢

∆╢↓≤⅜ ╕

⇔™≢∆⁹ 

  



 

47 

↔╖ ─  

─ ☿fi♃⁸│≢כ ↔╖─ │ ∫≡™╕∑╪⁹ ⌂ ⱪꜝ☻

♅♇◒⌐ ╢ ─ ⌐ ∆╢ 60 ₈ⱪꜝ☻♅♇◒

₉≤™℮⁹ ⌐⅛⅛╢ ╛ ◦☻♥ⱶ⁸ ─ ╩ ⅎ⁸

╩ ℮ ⅜№╡╕∆⁹ ⌐ ↔╖ ⌐≈™≡ ⇔╕∆⁹ 

 

 

│⁸ ↔╖╩ ∆╢√╘─ ╛ ↔╖⅛╠ ╩ ∆╢√╘

─╙─≢⁸ ≤∆╢↔╖─ ⌐ ⇔√ ╩ ↑╢↓≤⅜ ≢∆⁹ 

1  

│⁸ 4- 20⌐ ∆≤⅔╡⁸₈ ₉⁸₈ ₉⁸₈

₉⌐ ↕╣╕∆⁹↓─℮∟⁸ ⌐│⁸ ≤ ⅜№╡⁸ ⌐│

≤ ⅜№╡╕∆⁹╕√⁸ ⌐│⁸ ≤ ⅜№╡⁸↕╠⌐Ɫ

fiⱴ─ ≢∕╣∙╣ ⌐ ↕╣╕∆⁹ 

↓╣╠─ ⌐≈™≡⁸ ⇔√╙─╩ 4- 9⌐ ⇔╕∆⁹ 

 

 

4- 20  

  

ꜞfi◓Ɫfiⱴ

⁷

⁷

☻▬fi◓Ɫfiⱴ

ꜞfi◓Ɫfiⱴ

☻▬fi◓Ɫfiⱴ



 

48 

4- 9 ─ 1/2  

   

  

 

 

 

─ ה  ≈─ ⌐╟╢ ≢ ╩ ℮╙─≢

∆⁹ ≤ ⌐ ↄ ⌐╟╡

∑╪ ∆╢╙─╩ ⁸ ⅜ ≢

∆╢ ─ ⌐╟╡∑╪ ∆╢╙─╩

≤™™╕∆⁹ 

ה ∆╢ ≤ ╕√│ ─

⌐╟╢∑╪ ≢↔╖╩ ⇔╕

∆⁹ 

ה  ⅝⌂∑╪ ⅜ ╠╣╢⅜Ᵽ♇♅ ≢

◘▬◒ꜟ♃▬ⱶ⅜ ™√╘⁸ ─ ╟╡

│ ╡╕∆⁹ 

ה ™ ╪∞ ╩∑╪ ⇔≡ ⌐

∆╢ ─√╘ ≤ ⇔≡ ⅝⌂

╩ ⇔╕∆⁹ 

─ ה ↕⅝ ⌐ ⇔⁸ ♃כ⸗─₁

╩ ⇔≡™╕∆⅜⁸ ⌐ ╟

╡ ↕™≢∆⁹ 

ה ≤ ∆╢≤⁸⅛⌂╡ ↕⌂

≢ ⅜≢⅝╕∆⁹ 

ה  │≢⅝╕∆⅜⁸ ⌐ ─

│ ⅝™≢∆⁹ 

ה │ⱣꜝⱣꜝ⌐⌂╡╕∆⅜⁸ │

⇔⅝╣∏⌐ ↕╣╢↓≤⅜№╡╕

∆⁹ 

⅜ ™
⌐ ∆╢
 

ה │ⱪ♇◦ꜗ─ ─ ⌐╟∫≡

╕╢√╘⁸ ╕╡─ │№╡╕∑

╪⁹ 

ה ─√╘ │№╡╕∑╪⁹☻◒꜠

Ɽ⅜№╢√╘⁸כ ⅝≈⅝ ╖⌂≥─

╙ ⌂™≢∆⁹ 

ה ה  ↕™ 

ה   

◒♇♅☻ꜝⱪה  ⁸ ⁸◖fi◒ꜞכ♩

 

ה ⅜⌂╘╠⅛⌂╙─⁸ ה ה⅝╣⅜ה

─  

ה  ה ⁸ ∂╪ ─ │ ╙

⌂™≢∆⁹ 

ה ─ ⅜ ⌂™≢∆⁹ 

ה ≤ ═⁸ ╛ ⁸ ∂

╪ ─ ⅜ ⌂™≢∆⁹ 

ה ─ ⅜ ⌂™≢∆⁹ 

ה ╛ ╩ ╘√⁸ ─

↔╖⌐ ≢∆⁹ 

ה  ⅜ ↕™≢∆⁹ 

╛♩כꜞ◒fi◖ה ⌂≥ ™╙─│

≢∆⁹ 

ה │ ≢ ⅝™√╘

│ ≢∆⁹ 

ה ≤ ⇔≡ │ ↕

™≢∆⁹ 

ה ⅝⌂ ה⅝╣⅜ה ⁸ ⅜ ╠

⅛≢ ⌐ ⅛╠⌂™╙─│ ≢∆⁹ 
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4- 9 ─ 2/2  

 
 

  

 

☻▬fi◓Ɫfiⱴ  ☻▬fi◓Ɫfiⱴ  

─ ה  ⌐ ╩Ɫfiⱴ⌐♃כ꜡╢∆

↑⁸ ⌐ כⱣכ♃♇◌√↑ ─

≤─ ≢↔╖╩ ╪∑ה ⌐╟╡

⇔╕∆⁹ 

ה ⌐ ⌐♃כ꜡╢∆ ↑√

─Ɫfiⱴ≤ ─ꜝ▬♫⌐╟╡↔╖

╩ ╪∑ה ⇔≡ ⇔╕∆⁹ 

ה  ─ ™⁸ⱦ♇◓Ⱳꜞꜙכⱶ─ ⌐

⇔≡│⁸ ⅜ ™≢∆⁹↓─ │

⅜ ™╒≥ ™≢∆⁹ 

ה ⌐╟╢ ⅜⁸ ≤⇔≡ ⇔

⌂™√╘⁸ ─ ™ ⌐ ⇔≡│

⅜ ↕™≢∆⁹ 

─ ה ↕⅝ ⌐ ⅝⌂ ╩ ⇔╕∆⁹ 

ה  │ ↕™≢∆⁹ 

─ ™
⌐ ∆╢
 

─≤⌂♪כ꜠◓הfiכꜞ◒☻ה

╩ ⅎ≡™╢╙─│⁸ ╕╡─

⅜№╡╕∆⁹ 

─≤⌂♪כ꜠◓הfiכꜞ◒☻ה

⅜⌂™√╘⁸ ╕╡─ ⅜ ⌂™

≢∆⁹ 

ה ה  ⅝™ 

ה  ⌐ ⇔≡ ה ∆≢ ⌐ ⇔≡ ≢∆ 

ꜘ▬♃⁸ⱴ♇♩꜠☻⁸╪√℮╜∂ה  ─ ⁸ⱪꜝ☻♅♇◒⁸ⱨ▫ꜟⱶ ─  

ה  ⅜ ⅝™≢∆⁹ 

ה ⌐╟╢ ─ ⅜ ≢

∆⁹ 

ה ⅜ ⅝ↄ ↄ√╘⁸ ≤ ═╢≤

⅜ ™≢∆⁹ 

ה ⅜ ⅝™≢∆⁹ 

ה ─ ⅜ ≢∆⁹ 

ה  ⁸ ⁸ ∂╪ ─ ⁸ ⌐ ⅜

≢ ⌐ ⅜⅛⅛╢√╘

⌐ ⅜ ≢∆⁹ 

ה ⌐╟╡ ⅜ ∆╢√╘⁸ ה

⅜ ≢∆⁹ 

ה ⁸ ⁸ ∂╪ ─ ⌐ ⅜

≢∆⁹ 

ה ⌐╟╡ ⅜ ∆╢√╘⁸ ה

⅜ ≢∆⁹ 
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2  

≤⇔≡│⁸ ─ ┼─ ╩ ⌐ ←↓≤⅜ ╙ ≢∆⁹

⌐⅔™≡ ╩ ∆╢↓≤⅜ ≤⌂╡⁸ ─ ≤⇔≡│⁸

─ ╛ ◖fiⱬꜘ⌐╟╢ ⅜ ⅎ╠╣⁸ ╛ ≤ ∑≡

∆╢ ⅜№╡╕∆⁹╕√⁸ ≢─ ≤⇔≡│⁸ ─

│⁸ ⌐ ─ ●☻╩ ⅝ ╖⁸ ╩ ●☻─

⌐ ∆╢ ⅜ ╠╣╕∆⁹∕─ ⁸ ╩ ⇔⌐ↄ™ ⌐≡

╩ ™⁸ ╩ ⌐≡ ╩ ™ ≤ ●☻─ ╩ ←

╙ ╠╣╕∆⁹ 

 

3 ─  

ה ↔╖ ⌐⅔™≡ ≤∆╢╙─│⁸ ↔╖⁸

↔╖ ┘ ↔╖⅜ ↕╣╕∆⁹ 

↔╖│™∏╣─ ≢╙ ≢∆⅜⁸ ⌐╟╢ ≤∆╢⅛

↔╖ ≤ ≢ ∆╢↓≤⅜ ⅎ╠╣╕∆⁹ 

↔╖ ┘ ↔╖─ │⁸ ≤ ╩ ╖ ╦

∑╢ ≤ ≤∆╢ ⅜№╡╕∆⁹ ≤

╩ ╖ ╦∑╢ │ ≤∆╢ ⌐ ═⁸ ↔╖─

╛ ┼─ ⅜ ≢№╡⁸ ⌐ ╣╕∆⁹ 

 

 

│⁸↔╖╩ ⁸ ⌐ ∆╢╙─≢⁸ ≤∆╢ ⌐ ⇔√

╩ ↑╢↓≤⅜ ≢∆⁹ 

⌐ ↕╣╢ │⁸₈ ₉⁸₈ ה ₉⁸₈▪ꜟⱵ

₉⌐ ↕╣╕∆⁹ ⌐₈ ₉⁸₈ ה ₉⁸₈▪ꜟⱵ

₉│ ↔╖╛ ↔╖─ ─↔╖⌐ ↕╣⁸₈ ₉ ┘₈▪ꜟⱵ

₉│ ⅝ ╛ ⇔√ ⅛╠ ╩ ∆╢ ⌐ ↕╣╕∆⁹ 

1  

╕√│ ─ ⌐╟∫≡ ╩ ∆╢╙─≢№╡⁸ ≤⇔≡

─ ⌐ ™╠╣╕∆⁹ ⌐╟╡⁸₈ ₉⁸₈♪ꜝⱶ ₉⁸₈ⱪכꜞ ₉

─ ≈⌐ ⅜≢⅝⁸↓╣╠╩ ⇔√╙─╩ 4- 10⌐ ⇔╕∆⁹ 

 

2 ה  

⌐╟╡ │ ↄ⁸ │ ↄ ↕╣⁸↓─ ⌐╟╢ ─

╩ ⇔≡ ≤ ─ ╩ ℮╙─≢∆⁹ ⌐╟╡⁸₈ ₉≤₈

₉⅜№╡⁸↓╣╠╩ ⇔√╙─╩ 4- 11⌐ ⇔╕∆⁹ 
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3 ▪ꜟⱵ  

─ ≤⇔≡▪ꜟⱵ♬►ⱶ ╩ ∆╢╙─≢№╡⁸ ≤⇔

≡₈ ♃כ⸗▪♬ꜞ₈≥─╙─₉ ₉⅜№╡⁸↓╣╠╩ ⇔√╙─╩ 4- 12

⌐ ⇔╕∆⁹ 

 

4- 10 ─  

 
 

 ♪ ꜝ ⱶ  ⱪ כ ꜞ  

 

 
Ⱬ♇♪  

 
♪כ▫ⱨכⱣכ○  

 

─ ה  ≢ ⇔√ ╩ⱬꜟ♩

─ ⌐╟∫≡ ↕∑⁸

↔╖≤ ↕∑╢ ─╙

─≢ ◖fiⱬꜘ─ ⌐

↕╣╕∆⁹ 

ה ─ ⅜ ↕

╣⁸∕─ ⌐ ─♪

ꜝⱶ⅜ ↑╠╣≡⅔╡⁸

↕╣√ │♪ꜝⱶ─

⌐ ∫≡ ⇔⁸

≢ ⁸ ⇔╕∆⁹ 

─▪ⱬꜟ♩◖fiⱬה ⱪכ

ꜞ ⌐ ╩ ™╢╙─

≢ ╙ ⌂ ≢∆⁹ 

ה  │ ⅝™≢∆⁹ 

─╖↔ה ╖│ ⌂™≢∆⁹ 

ה ─◌Ᵽכ╩ ↑╢↓

≤⌐╟╡⁸ ∂╪ │

≢∆⁹ 

─╖↔ה ╖│ ⌂™≢∆⁹ 

ה │ ⅝™≢∆⁹ 

ה ─◌Ᵽכ╩ ↑╢↓

≤⌐╟╡⁸ ∂╪ │

≢∆⁹ 

ה  ─◌Ᵽכ⅜ ⌂√

╘ ∂╪ ⅜ ≢∆⁹ 

ה ─√╘⌐⁸

─ ╩ ↄ⇔≡⁸

╩ ⇔ ↄ∆╢ ⅜

≢∆⁹ 

ה │╛╛ ↕™⅜

ⅎ⌂™≢∆⁹ 

ה ─√╘⌐⁸

─ ╩ ↄ⇔≡⁸

╩ ⇔ ↄ∆╢ ⅜

≢∆⁹ 

─╖↔ה ⅜ ™≢∆⁹ 

ה ─√╘⌐⁸

─ ╩ ↄ⇔≡⁸

╩ ⇔ ↄ∆╢ ⅜

≢∆⁹ 

ה  ⱬꜟ♩╩ ≢

ⅎ╢ ⅜№╡╕∆⁹ 

ה ≤ⱬꜟ♩─ ⌐ ╡↓

╪∞↔╖╩ ↄ ⅜

≢∆⁹ 

─♩ꜟⱬה ⅜ ≢

∆⁹ 

ה ⌐ ∆╢ │№╡╕

∑╪⁹ 

ה ─ ╩ ⌐ ⇔ↄ

⇔≡⅔↑┌ │ ⌐

─ │№╡╕∑╪⁹ 

╩♩ꜟfiⱬꜘ─ⱬ◖ה

≢ ⅎ╢ ⅜№╡╕

∆⁹ 

ה ⌐ ╩ ≤⇔╕∑╪

⅜⁸ⱬꜟ♩─ ─

│ ≢∆⁹ 
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4- ה 11 ─  

 
 

  

  

 

─ ה  │Ᵽכ╩ ∫√┤╢™╩ ↕∑≡⁸
⌐ ≤╒←⇔ ╩ ⅎ⌂⅜╠⁸

∆╢╙─≢∆⁹ 
ה ⁸ ╙⇔ↄ│ ─┤╢™╩ ∟╕
∆⁹ 

─ꜟfiⱷ꜡♩ה ≢ ┌╣⁸ ∆╢ ╙
⇔ↄ│ ♪ꜝⱶ─ ⌐ ╩
⇔≡ ↕∑⁸ ⌐╟╡ ⁸╒←⇔
╩ ⅎ⌂⅜╠ ∆╢╙─≢∆⁹⌂⅔⁸┤

╢™ ↑ │⁸ ≤ ≢∆⁹ 

™╢┤ה  ↑ ⅜┤╢™─ ∕─╙─≤
⌂╢√╘⁸ ⁸ ≤╙ ↕ↄ≡ ╖╕∆

☻Ɑ⁹ ☻כ 
™╢┤ה ─ ─ ⅜ ≢∆⁹ 

ה ⁸ ─ ╩ ⌐ ≤⇔╕∑╪⁹ 

ה  ⁸ ⅜ ⅝ↄ ⅜ ™╢┤ה ⁹∆≢ ↑ ⅜ ♪ꜝⱶ─ 1/5
1/6─√╘⁸ ⁸ ≤╙ ⅝ↄ⌂╡╕

∆ ☻Ɑכ☻ ⁹ 
™╢┤ה ─ ─ ⅜╛╛ ≢
∆⁹ 

™╢┤ה  ⌐⅛╠╕∫√ ╣⁸ ─
─ ⌐ ─ ⌐ ╢ ⌐ ↄ≡ ╡
™≢∆⁹ 

ה ⅜ ↄ ╙╛╛ ⌂ ⁸
⌐ │ ≢∆⁹ 

ה ─ ⅜ ┤╢™╟╡│ ™ ⁸
│⇔ ™≢∆⁹ 

ה ⅜ ≢ ╙ ⌂™ ⁸
│ ≢∆⁹ 
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4- 12 ▪ꜟⱵ ─  

 
 

♃כ⸗▪♬ꜞ   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ה  ╩ ⇔√♪ꜝⱶ╩ ↕∑≡

⁸▪ꜟⱵ⌐ ∆╢ ─ ⅝⌐╟∫≡▪

ꜟⱵ╩ ↄ⌐ ┌⇔↔╖≤ ↕∑╕∆⁹ 

ה ♪ꜝⱶ⌐╟╡↔╖╩ כ⸗▪♬ꜞ⁸⇔

♃⌐╟╡ ∆╢ ─ ⅝⌐╟∫≡▪

ꜟⱵ╩ ⌐ ⅛⇔↔╖≤ ↕∑╕∆⁹

│♃כ⸗▪♬ꜞ ♅כ▪─ ╩⇔

≡™╕∆⁹ 

ה  ⅜ ≢∆⁹ 

ה ⅜ ⌂™≢∆⁹ 

ה ⅜ ™≢∆⁹ 

ה ⅜ ≢∆⁹ 

ה  ⌐ ה ⁹╪∑╕╡№│ │╛╛ ╡╕∆⁹ 

ה ⅜ ™≢∆⁹ 

ה  ♃כ⸗▪♬ꜞה  ⱨ□fi─ ⅜ ≢∆⁹ 

 

 

│⁸ ⇔√ ╩ ⌐ ∂ ⇔≡ ╛ ╩ ⌐∆╢╙─≢⁸

≤∆╢ ─ ⌐ ⇔√ ╩ ↑╢↓≤⅜ ≢∆⁹ 

⁸ ≤⇔≡│⁸ ⁸▪ꜟⱵ⁸ⱦfi⁸●ꜝ☻◌꜠♇♩⁸Ɑ♇♩Ⱳ♩ꜟ⁸ ⁸ ⁸

ⱪꜝ☻♅♇◒ ⅜№╡⁸ ≤⇔≡│⁸ ⱪ꜠☻ ⁸Ɑ♇♩Ⱳ♩ꜟ ⁸

ⱪꜝ☻♅♇◒ ⁸ⱪꜝ☻♅♇◒ ⁸ ⁸┘╪

⁸ ꜟכ꜡♅☻ ⅜№╡╕∆⁹ 

 

1 ⱪꜝ☻♅♇◒ ⱪꜝ☻♅♇◒  

ⱪꜝ☻♅♇◒ ╩ ⇔⁸ ╩ ⌐∆╢√╘─ ≢∆⁹ │⁸

Ᵽfi♪⁸ Ᵽfi♪≢ ♩כ◦⁸⅛╒╢∆ ⅝⁸ ╘⌂≥─ ⅜№╡╕∆⁹ 

♩כ◦ ⅝⁸ ╘│⁸ ╩ ∆╢√╘⁸ ⅎ™ ⁸ ↓╓╣

⌐ ⅜№╡╕∆⁹ 

│⁸ ꜞ◘▬◒ꜟ ⅜ ⇔≡⅔╡⁸∕─ ╩ 4- 13⌐ ⇔╕∆⁹  
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4- 13 ⱪꜝ☻♅♇◒ ─  

  

ⱪꜝ☻♅♇◒  ᵑ600mm×400mm×300mm 

ᵒ600mm×400mm×600mm 

ᵓ1,000mm×1,000mm×1,000mm 

 

ⱪꜝ☻♅♇◒⌐ ╢ ─  

ⱪꜝ☻♅♇◒ ≢│⁸ᵑ ה ⁸ᵒ ה ⁸ᵓ ה ▬◘ꜞה

◒ꜟ─ ꜝ▬ⱨ◘▬◒ꜟ⌐⅔™≡⁸ⱪꜝ☻♅♇◒─ ╩ ∆╢√╘─

⅜ ╘╠╣≡™╕∆⁹↓↓≢│⁸ᵓ ה ≡™≈⌐ꜟ◒▬◘ꜞה ⌐ ⇔╕∆⁹ 

1 ⌐╟╢ ⇔√ⱪꜝ☻♅♇◒ ─ ה  

↓╣╕≢ⱪꜝ☻♅♇◒ │⁸ ⌐ ╢ ┘ ─

⌐ ∆╢ 112 ₈ ꜞ◘▬◒ꜟ ₉≤™℮⁹

⌐ ≠⅝⁸ ה ↕╣≡™╕⇔√⅜⁸ ∂ⱪꜝ☻♅♇◒ ─ⱪꜝ☻♅♇

◒ ⌐ ⇔≡│⁸ ⅎ╢↔╖⌂≥≢ ↕╣≡™╕⇔√⁹ ≢│⁸

╩ꜟכꜟ ⇔⁸ⱪꜝ☻♅♇◒ ─ ╩ ≤⇔√╙─≢∆⁹ 

⌐╟╢ ה ⌐ ∆╢ ⌐│⁸ ⅜ ⇔√ⱪꜝ

☻♅♇◒ ⌐≈™≡│⁸ᵑ ꜞ◘▬◒ꜟ ⌐ ∆╢

ꜞ◘▬◒ꜟ ⌐ ⇔ ╩ ℮ ⁸ᵒ ⅜

≢ │ ⇔≡ ╩ ⇔⁸ ─ ╩ ↑╢↓≤≢⁸

⌐ ≠™≡ ≤ ⇔ ╩ ℮ ─ ≈⅜№╡⁸↓╣╠─

╩ 4- 21⌐ ⇔╕∆⁹ │ ⌐ ∂≡ ∆╢↓≤⅜≢⅝⁸ ≈─ ╩

∆╢↓≤╙ ≢∆⁹ 
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►▼Ⱪ◘▬♩ 

4- 21 ⌐╟╢ ה ⌐ ∆╢ 2 ╡─  

 

─℮∟ᵑ─ │⁸ ꜞ◘▬◒ꜟ ⌐ ≠⅝ ⅛╠ⱪꜝ☻♅♇◒

╩ ה ⇔≡™╢ ⌐≤∫≡ⱷꜞ♇♩⅜ ⅝™≢∆⁹

⅜ ⱪꜝ☻♅♇◒─ ה ╩ √⌐ ℮ ⁸↓╣╕≢─ⱪꜝ☻♅♇

◒ ⌐ ⅎ≡⁸ ⱪꜝ☻♅♇◒╙╕≤╘≡ ⌐ ⅝ ∆↓≤⅜≢

⅝⁸ ⅜ ╠ ╩ ≈↑╢ ⅜№╡╕∑╪⁹ ─

⅜№╢ │⁸ ╛ ╩ ≢⅝╢ ╙ⱷꜞ♇♩≢∆⁹ ≢⁸ ꜞ◘

▬◒ꜟ ⌐ ≠ↄ ╩ ∫≡⅔╠∏⁸ⱪꜝ☻♅♇◒╩ ⅎ╢↔╖ה ⅎ⌂™↔╖

≤⇔≡ ⇔≡™√ ⌐≤∫≡│⁸ᵒ─ ╩ ∆╢↓≤≢ ה ה

─ ╩ ≢⅝╢√╘⁸ ─ ╩ ≈ ⅜⌂ↄ⁸№╢™│

╩ ⌐ ∆╢ ╙⌂ↄ⌂╢ ⅜ⱷꜞ♇♩≢∆⁹ 

 

2 ה ⌐╟╢ ה  

↓╣╕≢ ꜟ♩Ɑ♇♩Ⱳ╛כ꜠♩ ⌐≈™≡│⁸ ≢─ ⅜ ╘╠╣≡

⅝╕⇔√⁹ ⁸ ─ ╡ ╖─ ╛ ─ ╩ ∆╢√╘⁸ ה

⅜₈ ה ₉╩ ⇔⁸ ─ ╩ ↑╢↓≤≢⁸₈

─ ┘ ⌐ ∆╢ 45 137 ₈ ₉≤

™℮⁹ ₉⌐ ≠ↄ ─ ⅜⌂ↄ≡╙⁸ ╖ⱪꜝ☻♅♇◒ ─ ⁸

╩ ℮↓≤⅜ ≤⌂╡╕∆⁹ 

─ ≤⇔≡│⁸loft ─ ⁸ⱴ◒♪♫ꜟ♪─⅔╙∟╚ ⁸

☿Ⱪfi▬꜠Ⱪfi─Ɑ♇♩Ⱳ♩ꜟ ⁸ꜝ▬○fi─ Ⱪꜝ◦ ⌂≥⅜ →╠╣╕∆⁹ 

╕√⁸ ≤ ⅜ ⇔≡ ℮ ≤⇔≡ ⅜ →╠╣╕∆⁹2021

10 ╟╡⁸ ≤ ה ⱷ16כꜝ◒▬◘ꜞהכ◌כ ⅜⁸ 75 ⌐

Ⱳ♇◒☻╩ ⇔⁸≈╘⅛ⅎⱤ♇◒─ ╩ ∆╢₈ ⱪꜝ☻♅♇◒Ⱡ◒
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☻♩ ╖╪⌂≢≈⌂→╟℮⁹≈╘⅛ⅎⱤ♇◒ꜞ◘▬◒ꜟ ₉╩ ⇔╕⇔√⁹ 

2021 10 ⅛╠ 2022 ╕≢─ ﬞ ≢⁸ ╕∫√≈╘⅛ⅎⱤ♇◒│ 33,667

⁸576.28kg≢№╡⁸ √⌐ ⱷכ◌כ ⅜ ⇔╕⇔√⁹ 

─ ╡ ╖─ ╩ 4- 22⌐ ⇔╕∆⁹ 

 

 

HP 

4- 22 ╡ ╖─  
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 ─  

 

≤⇔≡─ ─ │ 4- 23⌐ ∆╟℮⌐⁸ ⱪfiכ○ ≤

♪☼כ꜡◒ ─ ♃▬ⱪ⌐ ↕╣╕∆⁹↓─℮∟ │ ─ ╩

∆╢ ≢№╡ ⅜ ⇔≡™╕∆⁹ 

╕√⁸ ≤ ─ ╩ 4- 14⌐ ⇔╕∆⁹ 

 

4- 23  

 

4- 14 ─  

   

─  ⁸ ⁸ ─ ⌐╟∫≡
↕╣⁸ ⌂◖fi♩꜡כꜟ│

≢∆⁹ 

⌂≥─ ≤⇔ ⌐╟
╡⁸ ─ ╩◖fi♩꜡כꜟ≢⅝╕
∆⁹ 

 ●☻ ⌐╟╢ ─ │⁸
⌐╟╡ ⌐⌂╢↓≤│№╡╕∑

╪⁹ 

≢№╢√╘⁸ ●☻ ⌐╟╢
─√╘⁸ ⌂≥─

⅜ ≢∆⁹ 

 ╩ ⅛⇔√ ⅜ ≤⌂╡╕∆⁹ 
─ ⅜ ↑╣┌⁸ ⌂ↄ

⅜ ≢⅝╕∆⁹ 

─ ⅛╠ ╛
⌐ ↕╣╕∆⁹ 

 ─╙─⅜ ≢∆⁹ ─╙─⅜ ™≢∆⁹ 

 ⌐ ⇔√ ⅜ ⌂√╘⁸
⅜ ⅝ↄ⌂╡╕∆⁹ 

─ ⌐ ⌂ ─ ≢
™√╘ ↕ↄ≢⅝╕∆⁹ 

 ⌐╟∫≡ ⅝ↄ ↕╣╢⅜⁸
╟╡│ ↄ⌂╡╕∆⁹ 

─ ⅜ ⇔╕∆⁹
│ ⅜ ⇔╕∆⁹ 

≡⇔≥ꜟ♃כ♩ ╟╡ ↄ⌂╡╕
∆⁹ 

 ─ ⅜ ⅝ↄ⌂╡
│ ≢∆⁹ 

™ ⇔⁸ │ ⌐ ↕╣⁸
─ ⌐┌╠≈⅝⅜№╡

╕∆⁹ 

─ ⅜ ↕ↄ⌂╡
│ ≢∆⁹ ™ ⇔⁸ ⅜
⌐╟╡◖fi♩꜡כꜟ ≢∆⁹ 

 
 

⌐╟╢ ™ ⇔⁸ ⌐ ↕
╣╢√╘ ─ │ ∑≢∆⁹ 

─√╘⁸ ™ ⇔⁸ ⅜
⌐ ⅎ⁸ ⅜ ╠╣╕∆⁹
╕≢─ │ ⌐ ═ ↄ⌂

╢≤ ↕╣╕∆⁹ 

∕
─

 

ᵑ ─  ⌐╟╢ ─ ─√
╘⁸ ─ ⌐ ╩ ↑
≡ ⇔╕∆⁹ 

─ ⌐╟╢ ⌐│⁸
◦☻♥ⱶ─ ≢ ⇔╕∆⁹ 

≢ ╩ ≤
⇔√ ⁸ ─ ⁸

⅜ ™≢∆⁹ 
⌂─≢ ♩כ◦ ⱴ♇♩ ─
⅜ ⌂ↄ⁸ │ ™≢∆⁹ 

ᵒ ה
⁸ ⁸  

⁸ ≢ ⇔╕∆⁹ ⇔≡™╢√╘ ┼─ │ ↕
™≢∆( ⅜ ⁸ ⌐ ↕
╣⌂™⁸ ─ ⅜№╡╕∑╪ ⁹ 
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─  

─ ╩ ⇔≡ ↕╣╢ │⁸ ⁸ ≤╙ ⌐ ⇔⁸

─ ⅝™ ≢∆⁹╕√⁸ ≤ ╩ ≤⇔≡ ≡™╢ │⁸BOD⁸

COD⁸SS⁸▪fi⸗♬▪ ⌂≥─ ⌐ ⅎ⁸◌ꜟ◦►ⱶ▬○fi⁸ ⁸♄▬○◐

◦fi ─ ╙ ⌐⌂╡╕∆⁹ ⌐⁸ ⅜ ™ │⁸ ⌐◌ꜟ◦►

ⱶ╛ ╩ ╗↓≤⅛╠⁸↓╣╠ ⅜ ⌐⌂╡╕∆⁹ 

⌐ ┘ │ ⌂ ≢∆⅜ ┘

│ ⅜ ⇔™ ─ ⌐⌂╢≤ ╦╣≡™╕∆⁹↓─√╘⁸

│ ⌐ ≤ ≢ ↕╣⁸ ┘ ╛

⅜ ⌂↓≤⁸ ⅜ ≢№╢↓≤╩ ⇔≡ ╩ ⇔╕

∆⁹ 

 

ⱨ꜡כ 

1  

⅜ ↕╣≡™╢√╘⁸ ⅜ ⌐ ⇔⁸ ─ ╩ ™

∆↓≤≢ ─ ╩ ╡╕∆⁹ │ ⁸ ⇔╕∆⁹ ⱨ

╩כ꜡ 4- 24⌐ ⇔╕∆⁹ 

 

 

4- 24 ⱨ꜡כ 

 

  



 

59 

2  

⅜ ≢ ↕╣≡™╢√╘⁸ ⌂ ⌐╟╡ ─ ╩ ™

⇔⁸ ╩ ╡╕∆⁹ ╩ ⌐ ∆╢ │ ⌐╟╡⁸ ⅜

⇔⁸ ™ ⇔ ⅜ ⇔⁸ ╛ ─ ⌐ ╩ ╓∆↓≤⅜№

╡╕∆⁹∕─√╘⁸ ╩ ≡ ∆╢ │⁸ ╩ ∆╢ ⅜№╡

╕∆⁹ ⱨ꜡כ╩ 4- 25⌐ ⇔╕∆⁹ 

 

 

4- 25 ⱨ꜡כ 
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 ─  

 ─  

 

≢│ ⁸ ─↔╖ │ ↕╣≡™╕∑╪⁹ ╦╡⌐ 30

─₈ ╩ ⇔≡ ₉─ ≢↔╖ ─ ⌐≈

™≡ ↕╣≡™╕∆⁹ ⌐⁸∕─ ╩ ⇔╕∆⁹ ⌂ ≤⌂╢ ╛

⌂≥│ ↕╣≡⅔╠∏⁸ ─ ⌂ ╩ ∆╢↓≤⌐≤≥╕╡╕∆⁹ 

ₒ ₓ 
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↔╖  

─ ╡⁸ ─ ─ ≤⇔≡│ ⌐ ∆╢ ⌂ │№╡╕∑╪⅜⁸

⌐ ↕╣≡™√ ↔╖ ⌐╟╢≤ 10 ≢ 49№╢↔╖

Ⱪ꜡♇◒╩ 28 ⌐ 24Ⱪ꜡♇◒≤⇔⁸ ≤⇔≡│ 60 ⅛╠ 30 ⌐

∆╢↓≤⅜ ↕╣≡™╕⇔√⁹ │ ≢ 30 ≢№╡⁸

─ │ ↕╣≡™╢≤ ⅎ╕∆⁹ 
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 ─  

─  

─ ↔╖─ ─ ╩ 5- 1⌐ ⇔╕∆⁹ 

╕√⁸ ─ ╛ √⌂↔╖ ─ ⌐≈™≡│⁸ ─ ╡≢∆⁹ ⁸

⁸ ╩ ≤∆╢ │⁸ 10 ≤⇔≡

┘ꜞ◘▬◒ꜟ ─ ╩ ⇔≡™╕∆⁹ │⁸ 11 ≤⇔

≡⁸ ╛ ╩ ≤⇔√ ┘ ─ ╩ ⇔≡

™╕∆⁹√≈─ ┘ ╩ ≤∆╢ │⁸ 10

≤⇔≡ ─ ╩ ⇔≡™╕∆⁹ 

 

 

5- 1 ─ ↔╖─ ─  

 

─  

⌐ ⇔≡™╢ │⁸ ⌐ ╩ ⁸╕√│⁸ ⌐ ↑√ ─

⅜ ⌐ ≡╠╣≡™╕∆⁹∕─√╘⁸ ⌐⅔™≡│ ─ │ ↄ⌂ↄ⁸

│ ╩ ∆╢ ≢∆⁹ 

  

טּ ︢
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 ─  

 ⱨ꜡כ 

₈ ⌐╟╢ ─ ₉≤₈ ₉─ ⱨ꜡כ╩ ⌐ ⇔╕∆⁹ 
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 ⌐ ∆╢ ─  

─  

☿fi♃כ─  

 14  

↔╖  200 300♩fi ╩  

∆╢  ↔╖ ╕√│ ⌂≥ 

↔╖ ⁸ ↔╖ ⌂≥ 

 ╩  

 

─  

⌐ ∆╢ ╕√│ ה ╩ ╗  

 

╩ ╘╢ ─  

ה ™√∞ↄ ⅜ ≢№╢↓≤⁹ 

ה ⌡ Ⱬ◒♃כꜟ⅛╠ Ⱬ◒♃כꜟ ─ ⅜ ≢⅝╢↓≤⁹ 

ה ⌡ 100 ×100─ ⅜ ⌐ ≢⅝╢↓≤⁹ 

ה ⅛╠ ™√∞ↄ │ ─ ╩ ≡™╢↓≤⁹ 

ה ─ ⅛╠ ™√∞ↄ │ ─ ╩ ≡™╢↓≤⁹ 

 

─  

⁸ⱷ⁸ꜟכ  

 

 

2022 20 ⅛╠ 2022 10 31 ╕≢ 
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☿fi♃כ  ♩♇꜠ⱨכꜞ
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Ⱡ●♥▫Ⱪⱴ♇ⱪ─  

│₈ ─ ─ ₉╩ ≤⇔≡ ∆╢╙─≢∆⁹ 

⌐ ⇔ↄ⌂™≤ ⅎ╠╣╢ ┘ ╩ ⇔⁸

⌐ ∆╢≤ ↕╣√ ╩ ─ ◄ꜞ▪≤⇔╕⇔√⁹↓─ ◄ꜞ▪╩ ⇔

√ ╩Ⱡ●♥▫Ⱪⱴ♇ⱪ≤ ┘╕∆⁹Ⱡ●♥▫Ⱪⱴ♇ⱪ ╩ 6- 1⌐ ⇔╕∆⁹ 

 

6- 1 Ⱡ●♥▫Ⱪⱴ♇ⱪ ┘  

׀   ̉  

Ѱ

̏ 

′ͪ

ЋӢḢ

ǵ

ὑ  

ḢƲ ′ӢḢ 

′  

Ὶ  

′ͪЋӢḢ 

ῚͪЋӢḢ 

ὡ

ǵ 

ὑ

 

ὑӢḢ ὑ Ẏ   

К ὑӢḢ Ở ⁸К ɍȴɶɇɜɁɕ 

ᶽ ὡ ѩ ӢḢɵלϊ ᷂ǵ ṥ 
ᶽ ὡ ӢḢ ǲǑǘȒᶽ ὡᾍ  

ǵ ǲ ǠȒ ♣ 
ᶽ ὡ ѩ ӢḢɵᶽ  

ᶽ ὡ ѩ ӢḢɵ᷂ǠȀȑ 

ᶽ ὡӾ ɵᶽ Ӿ  -  

ῇ᷂ ὡӾ ӢḢɵῇ  ṥӾ ӢḢ 
ῇ᷂ ὡӾ ᷂Ӣ ⅍  

ῇ᷂ ὡӾ ӢḢɵ ṥᶽ їӾ ӢḢ 

ὑӢḢ  

ὑӢḢ ᷂ḢǬǖȑǲ ǠȒ ♣ 

ὁ᷂ ›˗ ѰӢḢ ὁ᷂ Ѱ  

᷂ǠȀȑ ӢḢ ᷂ǠȀȑ  

ϊל ᷂ ṥӾ ӢḢ 
ϊל ᷂ǵ ṥǲȏȒ ὡǵ ǲ ǠȒ

♣ 

ὑ᷂  

ṑͪЋ

 

̉

ǵ ὑ

 

ᶮ ЏᶸƲᶮὑЏᶸ֗Ǻ ↑ Џᶸ Џᶸ Ʋ Џᶸ ͈ 

⁸Џᶸ ⁸Џᶸ  

ͪ ӢḢƲ ѩͪ ӢḢ ͪ  

ṑͪЋ᷂Ḣ ṑͪЋ ֗Ǻ ↑ ͈ 

ṑ ᷂ͪЋ᷂Ḣ ṑǵͪЋǯҍ ǲ ǠȒ ͈ 

ǵͪἭ ǲḨǬǖ ᷂כֿ ͪ Ӣ ǵͪἭ  

Ҳ ͪ ᷂Ӣ 
Ở ⁸ ͪ ͈ 

᷂ͪ ᷂Ӣ 

ᶮ  
 

ͪὄ  

᷂Ḣɵ ᷂ӢḢ ᷂Ḣǵ ρǲ ǠȒ ♣ 

᷂ ǲḨǬǖ ᷂᷂Ӣ ᷂  

Ở ⁸ ǲǑǘȒ ǲ ◐ șᶫȒӢḢ  

᷂Ӣ ⁸  

⁄ ɵ⁄  -  

↓ ̊ʣǵ  -  

ͪἭ  Ở ⁸ ͪ ͈ 

Ѱ

̏ 

ᶽ᷂ǵ 

ѫ

 

ק ǵḛ ӓ  

ӓ ͪ  

ʫ ӓ  

ᶮ ὑǵ ӓ  

ὑǵ ӓ  

⁸ ὑǵ ӓ  

ǵ֝ ᷂  -  

ѫ

ɵ

 

ǵ  

᷂Ḣ ̮ᾱ Ʋᵀ  ⁸  

β ⁸ ⁸ │⁸ 3.0 ─  

β ⌐ ⌂⇔ ─ ⌐ ≠ↄ ⁸ ⌐ ≠ↄ ⁸  
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⌐⁸Ⱡ●♥▫Ⱪⱴ♇ⱪ─ ≤⇔√ ╩ ⇔╕∆⁹ 

⁸  

│⁸ ╛ ⁸ ⌂≥ ─ ≢№╡⁸ ⅜≢⅝⌂™√╘ ◄ꜞ▪≤

⇔╕∆⁹ │⁸ ה ─ ─ ─ ╕≢─ ⁹

╩ ∆╢√╘⌐ ⌂ ≢№╢↓≤⅛╠⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

 

╛ ⌂≥ ה ─ ╩ ∆╢ ╛ ╩ ╢√╘⌐⁸ ─

╩ ↑≡™╢ ≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

  ─↓≤┌  

 

 

⁸ ⁸ ─ ⅛╠ ∆╢√╘⌐ ⌂ ≢№╢√╘⁸ ◄ꜞ▪≤

⇔╕∆⁹ 

 

 ⌐≈™≡ 

  



 

68 

 

⇔ ╢ ─ ⌐╟╡ ⅜ ⇔√ ⌐ ⅜ ↕╣╢ ⁹

─ ⅜ ≢№╢↓≤⅛╠⁸ ⅜ 3.0m ≤⌂╢ ╩ ◄ꜞ▪≤⇔╕

∆⁹ 

 

 Ɫ◙כ♪ⱴ♇ⱪ 

 

 

─ ─ ╛ ≢─ ⌂ ─ ─ ╩

╢ ⅜ ∂√ ⌐⁸ ∕─ ─ ─ ╛ ─ ⌐ ™

╩ ≢⅝∏⁸ ⌐ ⅜ ⇔√ ⁹ ─ ⅜ ≢№╢↓≤⅛╠⁸

◄ꜞ▪≤⇔╕∆⁹ 

 

 Ɫ◙כ♪ⱴ♇ⱪ⌐≈™≡ 

 

ה ─  

fiכ♂♪♇꜠ ≤ fiכ♂כ꜡◄▬ ⌐ ↑╠╣╕∆⁹

│⁸ ─ ⅜ ⇔√ ⌐⁸ ⌐ ⅜ ∂ ─ │

⌐ ⇔™ ⅜ ∏╢⅔∕╣⅜№╢≤ ╘╠╣╢ ⁹ │⁸ ─

⅜ ⇔√ ⌐⁸ ─ │ ⌐ ⅜ ∏╢⅔∕╣⅜№╢≤ ╘╠╣╢

⁹ ─ ⅜ ≢№╢↓≤⅛╠⁸ ◄ꜞ▪≤⇔╕∆⁹ 
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ה  

ה ─ ≤ ⁸ ⅜ ⇔√ ⌐⁸

╩ ∏╢⅔∕╣⅜№╢≤ ╘╠╣╢ ⁹ ─ ⅜ ≢№╢↓≤⅛╠⁸

◄ꜞ▪≤⇔╕∆⁹ 

 

ה ∆═╡ 

ה ─ ≤ ⁸ ∆═╡⅜ ⇔√ ⌐⁸

⅜ ∏╢⅔∕╣⅜№╢≤ ╘╠╣╢ ⁹ ─ ⅜ ≢№╢↓≤⅛╠⁸

◄ꜞ▪≤⇔╕∆⁹ 

 

          ∆═╡          ─  

 Ɫ◙כ♪ⱴ♇ⱪ ה ה ה  

 

 

 ─ ה  
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ה  

─ ה

⌐╟╡⁸ ⅜ ⇔√ ≢

⇔√ ─⅔∕╣⅜№╢ ╩

⅛╠ ⇔√ ─↓≤≢№╢√╘⁸

◄ꜞ▪≤⇔╕∆⁹ 

 

 

ה  

╣⌐╟∫≡ ╛ ⌂≥

⌐ ╩ ⅎ╢⅔∕╣─№╢

╛ ⌐≈™≡ ╩ ™⁸ ╛

⌂≥⅛╠ ─ ─

≢№╢≤ ⇔√ ┘∕─

≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

ה  

⌐╟∫≡ ╛ ⌂≥

⌐ ╩ ⅎ╢⅔∕╣─№╢

╛ ⌐≈™≡ ╩ ™⁸ ╛

⌂≥⅛╠ ─ ─

≢№╢≤ ⇔√ ┘∕─

≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

 

 

 

⇔ ╢ ─ ⌐╟╢

⅜ ⇔√ ⌐ ⅜ ↕╣╢

⁹ ─ ⅜ ≢№╢√╘⁸

⅜ 3.0m ≤⌂╢ ╩

◄ꜞ▪≤⇔╕∆⁹ 

 

 

  

ה  ⌐≈™≡ 

 ↓╪⌂≤↓╤⅜ ≢∆

- -  

 Ɫ◙כ♪ⱴ♇ⱪ  
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◒ꜝ☻ ♩ꜝⱨ ⸗♦ꜟ ─ ⅜ ─ ⌐⅔™≡ ⇔√

⌐ ↕╣╢ ─ ⁹ ─ ⅜ ≢№╢√╘⁸ ⅜ 3.0m ≤⌂

╢ ╩ ◄ꜞ▪≤⇔╕∆⁹ 

 

 

⌐ ™⁸⅜↑ↄ∏╣╛ ─ ─⅔∕╣⅜ ⇔™ ╕√│⁸ ⌐

⌂╤℮≤∆╢ ╛⁸ ⌐ ℮ ≢ ╩ ∏╢ ─⅔∕╣⅜ ⅝™ ⁹

─ ─√╘ ◄ꜞ▪≤⇔╕∆⁹ 

 

 

 

∆═╡  

∆═╡⌐╟╢ ╩ ∆╢√╘⁸ ─ ╩ ∆╢ ⅜№╢ ⁹ ⌐

╟∫≡ ╩ ∆╢↓≤╩ ↑╢ ⅜№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ ⌐│

№╡╕∆⁹ 

 

 

╛ ─ ⌐ ∆╢ ─ ⅜↑ ╣ ╩ ∆╢√╘⁸ ─

╩ ∆╢ ⅜№╢ ⁹ ⌐╟∫≡ ╩ ∆╢↓≤╩ ↑╢ ⅜№╢

√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

 ─  

  

 ─ ⌐≈™≡ 
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─√╘⁸ ─ ╩ ∆╢ ⅜№╢ ⁹ ⌐╟∫≡ ╩

∆╢↓≤╩ ↑╢ ⅜№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

⁸ ┘  

≤⇔≡ ↕╣√ ⁹ ╩ ∆╢ ⅜№╢√╘⁸ ◄ꜞ▪≤⇔

╕∆⁹ 

 

 

╕√│ ⁹ ≢│⁸ ╩ ⅛⇔√ ╩ ╘≡™╢√╘⁸ ◄

ꜞ▪≤⇔╕∆⁹ 

 

⁸  

│⁸ ─ ה ╩ ╢√╘─ ≢№╡⁸ │⁸

─ ─ ≢╙ ─ ╩ ∆╢↓≤⌐╟╡⁸ ⌐ ─ ╩

╢ ─№╢ ≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

 

╒≤╪≥ ─ ⅜ ╦∫≡™⌂™ ─ ⅜ √╣≡™╢ ╛ ╣√ ╩

⇔≡™╢ ≢№╡⁸ ╙ ╩ ⅎ∏⌐ ⌐ ⅎ╢↓≤╩ ≤⇔≡

↕╣╢ ⁹ ╩ ∆╢ ⅜№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ ╛

╛ ⁸
╖∙℮↕╪ ┤ ∞ ╠ ↄ ∂

⅜ ⇔╕∆⁹ 

 

 

─ │ ⇔ↄ│∕─ ⌐№╢ ╛ ≢ ⁸ ⁸

⅜ ─ ⌂ ╩ ∆╢√╘⌐ ⌐ ⌂ ≢№╢√╘⁸ ◄ꜞ▪

≤⇔╕∆⁹ ╛ ⁸ ⅜ ⇔

╕∆⁹ 

 

─ ⌐ ≠ↄ  

⌐ ↕╣≡™╢ ─℮∟⁸ ╛ ─ ╩ ℮∞↑≢

│ ─ ⅜ ≢№╡⁸∕─ ה ╩ ∆╢ ⅜№╢ ⁹

⌐ │№╡╕∑╪≢⇔√⁹ 
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⌐╟╡ ⅜ ╘≡ ↄ ⅜№╡⁸№╢™│⁸ ⁸

≤⌂∫≡ ⇔≡™╢ ≢№╡⁸ ≤⇔≡ ↕╣╢ ≢

№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ ⱥⱷⱢꜟ♀Ⱶ─ ⅜

⇔╕∆⁹ 

 

 

⌐╟╡ ⅜ ╘≡ ↄ ⅜№╡⁸№╢™│⁸ ⁸

≤⌂∫≡ ⇔≡™╢ ≢№╡⁸ ≤⇔≡ ↕╣╢

≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ ≤ ─ ⅜

⇔╕∆⁹ 

 

 

⅜ ∆╢ ה ⁹ ─ ↄ│ ╩ ╡⁸ ╣⌂≥─ ╩ ←≤

™∫√ ⌂ ╩ √⇔≡™╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

 

─⅛╪ ⁸ ─ ∕─ ─ ─ ⁸ ─ ה ⁸ ─

╩ ∆╢√╘─ ⁹∕╣∙╣─ ⌐ ∫√ ─ ╩ ∆╢√╘⁸

◄ꜞ▪≤⇔╕∆⁹ 

 

ה  

⌐⅔↑╢ ⌐ ∆╢ ╛⁸ ─ ⌐⅛⅛╢

─ ⌂≥─ ─ ™ ⁸ ─ ╩ ∆═⅝ ≤⇔≡⁸

⌐⅔™≡ ↕╣√ ⁹ │⁸ ┼─ ╛

⌐╟╡ ₁ ⇔⁸ ─ ⅜ ↕╣≡⅔╡⁸ │ ─ ╙

⌂ ≢№╡⁸ ⌐ ╩ ⌂ ≢ ∆╢↓≤⅜ ≤ ⅎ╢√╘⁸

◄ꜞ▪≤⇔╕∆⁹ 
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⌐ ≠ↄ  

─ ≢⁸ ⌂ ─ ⌐ ⅜№╡⁸ ─ ≤⇔

≡ ⇔≡™╢ ╩ ∆╢╙─≢∆⅜⁸ ⌐ │⁸№╡╕∑╪≢⇔√⁹ 

 

⌐⅔↑╢ ⌐ ╩ ╢  

⌐ ╩ ╢ ≤⇔≡⁸ ⌐ ∂√ ⅜ ╦╣╢ ≢№

╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

 

⌂ ╩ ⇔≡™╢ ─℮∟⁸ ⁸ ─ ╩

╢√╘ ─ ⅜ ⌂ ⌐≈™≡ ╘√ ⁹ ⌐ │№╡╕∑╪≢⇔

√⁹ 

 

ה  

⅜ 63 ⅛╠ ⇔≡™╢⁸ ₁─ ─ ╛ ─◦fiⱲꜟ≢

№╢ ה ⁹ ╛ ≤ ₁─ ה ─ ╩ ⇔≡ ⇔≡

™ↄ↓≤⅜ ≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

─  

₈ ₉│⁸ ─ ⅜≥─ ↕╣≡™╢⅛╩ ∆ ≈─ ⁹10ꜝ

fi◒⌐ ↕╣≡⅔╡⁸ ─ │⁸ ⌐ ™╙─≢№╢√╘⁸

◄ꜞ▪≤⇔╕∆⁹ 
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⌐ ↄ⅛╠ ⇔⁸ ⌐ ⇔╕╣≡™╢ ⁸№╢™│ ⌂ ╩

≤⇔≡ ⇔√╙─≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

─  

─ ⅜ ╠╣≡™╢ ≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ ⌐│

1,200 ─ ⅜№╡╕∆⁹ 

 

 

┘ ╩ ─√╘─ ─ ≤⇔≡ ⁸ ─ ⅛╠

⇔⁸ ∆╢√╘⌐ ↕╣╢╙─≢№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ ⅜

⇔╕∆⁹ 

 

─  

ה ─ ┘ ≢№╢ ─℮∟ ⌂╙─│

⌐ ↕╣⁸∕─℮∟ ─ ⅛╠ ─ ™╙─≢⁸ ™⌂™ ─ √╢

╙─│ ⌐ ↕╣⁸∕─ ╩ ╢ ⅜№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

─  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ∕─ ─ ─ ≢

│ ─ ™╙─╛ ┘∕─ ─ ─ ™ │

⌐ ↕╣⁸∕─ ╩ ╢ ⅜№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

─  

⌐ ≠⅝⁸ ה ה ה ─℮

∟ ⌂╙─⅜ ↕╣⁸∕─ ╩ ╢ ⅜№╢√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 

 

─  

─ ─√╘⁸ ◄ꜞ▪≤⇔╕∆⁹ 
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≤│⁸ ⌂╕∟≠ↄ╡╩ ℮√╘⌐ ╩ ⇔√ ─↓≤≢№╡⁸

13 ─ ⅜№╡╕∆⁹╕√⁸ ↔≤⌐ ⌂ ─ ⅜ ╘╠╣

≡⅔╡⁸ ⅎ┌ ⌐│ ╛ ⁸ ⱱכⱶ│ ≢∆

⅜⁸ ╛ ⁸ │ ∆╢↓≤⅜≢⅝╕∑╪⁹↔╖ │ ≢⅝⌂™

⅜ ↕╣≡™╢╙─≢│№╡╕∑╪⅜⁸ ⅜ ╩ ∆╢ ⌐ ╠⇔⁸

⌐⅔™≡ ⇔≡™╢ ≤ ─ │ ⌐ ≤⇔≡

∆╢ ≢│⌂™√╘ ◄ꜞ▪≤⇔╕∆⁹ 
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─  

⌐╟╢ ─  

─ │⁸ ⇔√Ⱡ●♥▫Ⱪⱴ♇ⱪ─ ◄ꜞ▪╩ ™√ ⅛╠⁸ 6-

2⌐ ∆ ╩ ⌐ ™╕∆⁹ 

 

6- 2 ─  

 Кὦ 

◐ Ħ1  ǲ ǋᶽ᷂ǮǱǋǚǯ ǋǺǫǮǱǋǚǯƳ Ƴ 

 

ⱳ Ǳ șʝᶧǮ ͪǮǔȒǚǯƳǦǧǞƲ ᷂ǱǰƲʝᶧǮ Ǔ

ẎǔǖǱȒḹֻǶƲǮǔȒǧǘ ǲ ǋḹ ǮƲǑǑȏǤ ha Ǯ

ǔȒǧǘ ◐ Ǯǵ їǯǠȒƳ 

᷂◐Ħ2  ӆ Ǔ ȋǒǮǉȒǚǯƳ 

ᶽ᷂ѫ ͜ 

̮ὁƲ̠ ǓǱǋǚǯƳǦǧǞƲṸ᷂ȋ ѫ ǮǉȒǚǯǓ Ǳḹ

ֻǶ ǖƳ 

ᾓ ǲЏВǵᶽ᷂ѫ Ǔ ȅȓǭǑȑƲ ӓȹɱȽɶ┴

ǵὕ ǓǱǋǯѨר ǜȓȒᶽ᷂ǮǱǋǚǯƳ 

̬ ͜Ħ3  

ἶ Ʋ Ʋ Ʋᶫ Ʋӵ ֕Ƕ ̝ ǒȐ ᷂ǵṑ

ȅǮǵ Ǔ 200 ɟɶɆɩ̊ʣ ȓǭǋȒǚǯƳ 

̮ὁƲↄ ǒȐ ᷂ǵṑ ȅǮǵ Ǔ 100 ɟɶɆɩ̊ʣ ȓǭ

ǋȒǚǯƳ 

֛ ҧ ǵ ǒȐƲ ⁸ǵ˲֥ ⱲĦ4 ǒȐ 10 ʙ̊КǮǉȒǚ

ǯƳ 

β ⌡ 100 ×100 ─ ⅜ ⌐ ≢⅝╢↓≤⁹ 

β ⅜ ⇔≡™╢ ╩  

β ₈ ─ ⌐ ╢ 51 √∞⇔ ₉╟╡  

β ─ 134 40 19. 73 , 34 50 00. 35 2 ╟╡

3  

 

β1─▬ⱷכ☺  

 

 

 

 

 

 

  

ừ ─ ה  
⌡ 100 ×100 ─ ⅜ ⌐ ≢⅝╢↓≤⁹ 

100 ×100  ⅜ ќ  ⅜ ќ  
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╩ ⌐⇔√ ─  

⅜№∫√ ─℮∟⁸ ⇔√Ⱡ●♥▫Ⱪⱴ♇ⱪ─ ◄ꜞ▪⌐ ∆╢

╩ ⇔╕∆⁹ 

◄ꜞ▪⌐ ⇔⌂⅛∫√ ─℮∟⁸ 6- 3⌐ ∆ ╩ √⇔√ ╩

≤⇔≡ ⇔╕∆⁹ 

 

6- 3 ─  

 Кὦ 

ᶽ᷂ѫ ͜ 
ᾓ ǲЏВǵᶽ᷂ѫ Ǔ ȅȓǭǑȑƲ ӓȹɱȽɶ┴

ǵὕ ǓǱǋǯѨר ǜȓȒᶽ᷂ǮǱǋǚǯƳ 

̬ ͜ 

ἶ Ʋ Ʋ Ʋᶫ Ʋӵ ֕Ƕ ̝ ǒȐ ᷂

ǵṑ ȅǮǵ Ǔ 200 ɟɶɆɩ̊ʣ ȓǭǋȒǚǯƳ 

̮ὁƲↄ ǒȐ ᷂ǵṑ ȅǮǵ Ǔ 100 ɟɶɆɩ̊ʣ

ȓǭǋȒǚǯƳ 
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┘  

≢│⁸ ≢ ⇔√ ⅛╠ ╡ ╖╩ ℮√╘⌐⁸ ≤ ─

⅛╠ ─ ╩ ™╕∆⁹ 

│ ─ 100 ╩ ≤⇔≡ ⁸ ─ 50 ╩ ≤⇔≡ ⁸

─ ╩ ≤⇔≡ ─ ≤⇔⁸ ─ ─ ≢№

╢ ⅜ ≤⌂∫√ ╩ ─ ≤⇔╕∆⁹ 

⁸ ⁸ ⁸ ─

⌐≈™≡│ ⌐⅔™≡ ╩ ⇔≡™╢↓≤⅛╠ ╩ ≤⇔╕⇔√⁹ 

⌐⅔↑╢ ─ ⅎ ╩ 6- 4⌐⁸ ─ ╩ 6- 5⌐ ⇔╕∆⁹╕

√⁸ ─ ⌐≈™≡ ⌐ ⇔╕∆⁹ 
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6- 4 ⌐⅔↑╢ ─ ⅎ  

͔ǵ  ͔  Ǐ  

᷂ ̏ 

ǵ  

1  ᷂Ḣ 

ǛȆы Ƕ›ḹǵʝ ǮǉȑƲƼ
⁸ ᶮᶽ˧ ,̉ ᴇ 2 ₴
9 ƽǲǑǋǭȉƲ› ǵ ᷂
Ḣǲ ǠȒǚǯǓ ȅǞǋǯǜȓǭ
ǋȒǚǯ֗ǺǛȆы ǶƲ ⁸
Ǯǉȑ ⁸ ӢḢКǲ ǠȒǚ

ǯǓ ȅǞǋǯǜȓǭǋȒ ǒȐƲ
͔ ǯǞǭ ὑǠȒƳ 

2  ǲǑǘȒᶽ᷂ѫ  

᷀Ƕѫ ǜȓǭǋǱǋΒ ᷂ǵ
ǓƲᶽ᷂ǵ ҧѫ ȋƲ ᷂֝♬Ʋ
᷂ ρ ǵ ǒȐǶ ȅǞǋǦȈƲ
͔ ǯǞǭ ὑǠȒƳ 

3  

⁸ǵᾓ Ǳѫ ȋᶮɵ

ǵᾓ Ǳѫ ǵ Ȇǵ

 

ᾓ Ǳѫ ȋѫ ǵ ȆǓǱ
ǋΒ ᷂ǵ ǓƲᶽ᷂ǵ ҧѫ ȋƲ
᷂֝♬Ʋ ᷂ ρ ǵ ǒȐǶ

ȅǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

4  

ɤɶɄȡɨɄȡɶ Ʋʣ

Ʋʤ ƲȪȷ ǵ ֯

 ר

ɤɶɄȡɨɄȡɶǵ Ǔ ȈȒΒ
᷂ǵ ǓƲ ᷂ ρ ǵ ǒȐǶ
ȅǞǋǦȈƲ ͔ ǯǞǭ ὑǠ

ȒƳ 

5  Њ ǵ ρǵⱳ  ר
Њ ǵ ρǵⱳ ǓǱǋΒר ᷂

ǵ ǓƲ ᷂ ρ ǵ ǒȐǶ ȅ
ǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

6  ┴ ǲ ǠȒ ὡǵ  
┴ ǲ ǠȒ ὡǓǱǋΒ ᷂ǵ

ǓƲ ᷂ ρ ǵ ǒȐǶ ȅǞ
ǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

7  ˲֥ ⱲǒȐǵ  
֛ ҧ ֗Ǻ̮ ǵѫ͛רș
ǠȒǯ˲֥ Ⱳǲ ǋ Ǔ ȅǞǋǦ
ȈƲ ͔ ǯǞǭ ὑǠȒƳ 

ǵ 

 

 ῁ǵ  

῁ǵ◙ ș ǠȒⱳ ǓǱǋΒ
᷂ǵ ǓƲ ǵὄЋרǵ ǒȐ

Ƕ ȅǞǋǦȈƲ ͔ ǯǞǭ ὑ
ǠȒƳ 

 ὤᾶΏṥ ὑӢḢ 

ὡǵӾ Ṷ̌ǋΒר ᷂ǵ ǓƲ
ǵὄЋרǵ ǒȐǶ ȅǞǋǦ

ȈƲ ͔ ǯǞǭ ὑǠȒƳ 

10  ὑӢḢ 

11  ὑӢḢ 

12  ὑӢḢ 

13  ӓӾ ↓ 
ὡǵӾ Ṷ̌ǋΒר ᷂ǵ ǓƲ
ǵὄЋרǵ ǒȐǶ ȅǞǋǦ

ȈƲ ͔ ǯǞǭ ὑǠȒƳ 
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6- 5 ─  

͔ǵ  ͔   

᷂ ̏ 

ǵ  

1  ᷂Ḣ 10  

70  

2  ǲǑǘȒᶽ᷂ѫ  10  

3  
⁸ǵᾓ Ǳѫ ȋᶮɵ ǵᾓ Ǳѫ ǵ Ȇǵ

 
10  

4  
ɤɶɄȡɨɄȡɶ Ʋʣ Ʋʤ ƲȪȷ ǵ

֯  ר
10  

5  Њ ǵ ρǵⱳ 10 ר  

6  ┴ ǲ ǠȒ ὡǵ  10  

7  ˲֥ ⱲǒȐǵ  10  

 

ǵ  

8  ῁ǵ  10  

40  

9  ὤᾶΏṥ ὑӢḢ  

10  ὑӢḢ  

11  ὑӢḢ  

12  ὑӢḢ  

13  ӓӾ ↓ 10  
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⌐ ↕╣√ ─℮∟⁸ ⅜ ה ה

≢№╢ ╩ ≤⇔╕∆⁹ ─ │ ≤⇔⁸

─ │ ≤⇔╕∆⁹ 

⌂⅔⁸ ⅜ ⁸ ─ │⁸ ⌐⅔™≡ ─ ◄ꜞ

▪≤⌂∫≡™╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ›  

⁸ ӢḢКǮƲǒǫƲ ᷂ḢǓ› ǵΒ

᷂ǵ ͔ș ǖǞȅǠƳ 
 ⁸ ӓ ӢḢ 

 ⁸ ӢḢẆ 

 

⌐⅔↑╢  

↕╣≡™⌂™ ╩ ≤⇔╕∆⁹√∞⇔⁸ ⅝ ≢№∫≡╙⁸

≤⇔≡ ↕╣≡™╢ ╛⁸ ⌐ ⇔≡™╢ │ ↕╣≡™╢╙

─≤╖⌂⇔╕∆⁹ ↕╣≡™╢↓≤⅜ ╠⅛⌂ │ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ѫ ǜȓǭǋǱǋ 

ѫ ᷂ǵΒ ᷂ǵ ͔ș ǖǞȅǠƳ  Ě 

 ѫ ǜȓǭǋȒ 

 

─ ⌂ ╛ ה ─ ⌂ ─ ╖─  

─ ⌂ ⌐ ⇔≡™⌂™ ╩ ≤⇔⁸ ⇔≡™╢

│ ≤⇔╕∆⁹ 

╕√⁸ ╛ ⅜ ⇔⁸ ⌐ ∆╢↓≤⅜ ╕╣╢ │ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ►ǞǱǋ 

ᾓ Ǳѫ ȋᶽ᷂ѫ ǵ ȆǵǱǋΒ

᷂ǵ ͔ș ǖǞȅǠƳ 
 Ě 

 ►ǠȒ 
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כ▫♥ꜞ▫♥כꜚ ⁸ ⁸ ⁸●☻ ─  

ↄ─ꜚכ▫♥ꜞ▫♥כ ⁸ ⁸ ⁸●☻ ─ ⅜ ╘╢

╩ ⇔╕∆⁹ 

─כ▫♥ꜞ▫♥כꜚ │⁸ ⌐⅔↑╢ ╩ ╖⁸ ⁸ ╩₈ ₉⁸

⁸●☻╩₈ ₉≤⇔⁸₈ ₉─ ≤₈ ₉─ ≢⅝╢ ─

╩ ≤⇔╕∆⁹₈ ₉─ ─╖ ≢⅝╢ │ ≤⇔⁸₈ ₉─ ≥

∟╠⅛─ ⌐ ⅜№╢ │ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 

Ʋʣ Ʋʤ ƲȪȷǵǍǨƲ

ǯʣ șǯȉǲדȇ 3 ǫ̊

ʣǵ Ǔ ȈȒ ɤɶɄȡɨɄȡɶǲϮϼ ̬ș̂ǘǦǍǏ

ǮƲẉǖǵ Ǔ ȈȒΒ ᷂ǵ ͔ș

ǖǞȅǠƳ 
 

Ʋʣ ǵ Ƕ ȈȒǓƲ

ʤ ǯȪȷǵ ǲ ǓǉȒ 

 Ʋʣ ǵ ǲ ǓǉȒ 

 

─ ─  

─ ─ ╩ ≤⇔⌂™ ╩ ≤⇔⁸ ╩ ≤∆╢

│ ≤⇔╕∆⁹ 

⌂⅔⁸ ─ ─ ╩ 6- 1⌐ ⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 Њ ǵ ρǵⱳ ǓǱǋ 

Њ ǵ ЊӢ ǵ ρșⱳ ǯǞǱǋΒ

᷂ǵ ͔ș ǖǞȅǠƳ 
 Ě 

 Њ ǵ ρǵⱳ ǓǉȒ 

 

 

6- 1 ─ ─  

  

ʾ῝Ặ Ỹḧ

῝Ặ ΥσΜ Ӥ

︠ ˢḅ ˣ

☼

ʾ Ỹḧ
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⌐ ∆╢ ─  

─ ⌐ ∆╢ ⁸ ⁸ ⁸ ⌐⅔↑╢ β

≤ ─ ⌐ ╩ ╓∆ β ⁸ ─ ≈─ ⅛

╠ ╩ ™╕∆⁹ 

─ ⌐ ∆╢ ╙ ─ ⌐ ╩ ╓∆ ─⌂™ ╩

≤⇔⁸≥∟╠⅛⅜№╢ │ ⁸≥∟╠╙№╢ │ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 
┴ ǲ ǠȒ ὡȉ

ǲ◙ ș֗ȃǠ ᶦȉǱǋ 

ǵ┴ ǲ ǠȒ ὡȋƲ ǵ

ǲ◙ ș֗ȃǠ ᶦǵǱǋΒ ᷂

ǵ ͔ș ǖǞȅǠƳ 

 
┴ ǲ ǠȒ ὡǒƲ

ǲ◙ ș֗ȃǠ ᶦǵǰǨȐǒǓǉȒ 

 
┴ ǲ ǠȒ ὡǯ

ǲ◙ ș֗ȃǠ ᶦǵǰǨȐȉǉȒ 

β  ⌐ ⅜ ∏╢⅔∕╣⅜⌂™ ─ ─ ≢№∫≡⁸

─ ─ ⌐ ™ ─ ה ⁸●☻─ ⁸ ─ │

┼─ ⅜ ∏╢⅔∕╣⅜№╢ ∕─ ─ ─  

β  ─ ⁸ ה ─ ╛ ─ ⌂≥─ ⌐≈™≡⁸ ⅜

─ ≢ ─₈ ₉╩ ⇔⁸∕─ ⌐⅔™≡⁸

⌐╟╢ ─ ─ ╩ ∆╢↓≤╩ ≤∆╢╙─⁹ 

 

⅛╠─  

⅛╠ 10 ─ ⌐№╢ │ ≤⇔╕∆⁹ ⅛╠ 10

15 ─ ⌐№╢ │ ≤⇔⁸ ⅛╠ 15 ─ ⌐№╢

╩ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ˲֥ ⱲǒȐ 10 ʙ  

˲֥ Ⱳǲ ǋΒ ᷂ǵ ͔ș ǖǞȅǠƳ  
˲֥ ⱲǒȐ10 ʙ̊ʣ15 ʙ

 

 ˲֥ ⱲǒȐ 15 ʙ̊ʣ 
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─  

⌐ β ⅜⌂™ ╩ ≤⇔⁸ ⅜№╢ │ ≤⇔╕

∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 Β ᷂Кǲ ῁ǓǱǋ ῁̂ ǶƲ᷂ ǲ᷂ ẀҲǓ ǚȒ

֯ Ǔר ǖǱȑƲ ὡǵӾ Ǔר ǋǦ

ȈƲ ᷂Кǲ ῁ǓǱǋΒ ᷂ǵ ͔ș ǖ

ǞȅǠƳ 

 Ě 

 Β ᷂Кǲ ῁ǓǉȒ 

β  │⁸
⅛≈≤℮⅝╞ↄ

─ ╩ ╕ⅎ⁸₈♄ⱶ ⌐⅔↑╢ ─ ≤ ⌐ ∆╢

₉╩ ≤⇔≡ ⅛╠─ 300 ╩ ≤⇔≡ ™╠╣╢↓

≤⅜№╢√╘⁸ 600 ─ ≤⇔╕∆⁹ 

 

 

β ⌐ ⇔≡™⌂™ ╩ ≤⇔⁸ ∆╢ │

≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ►ǞǱǋ 

ὤᾶΏṥ ὑӢḢǲ ►ǞǭǋǱǋΒ

᷂ǵ ͔ș ǖǞȅǠƳ 
 Ě 

 ►ǠȒ 

β  ─ ה ╩╙√╠∆╟℮⌂ ⌐ ℮ ⇔™ ╛ ─ ∆╢↓

≤⅜ ↕╣╢  

 

 

⌐ ⇔≡™⌂™ ╩ ≤⇔⁸0.5 ─

⌐ ∆╢ │ ⁸0.5 3.0 ─ ⌐ ∆╢ │

≤⇔╕∆⁹ 

⌂⅔⁸3.0 ─ ⌐ ∆╢ │ ─ ◄ꜞ▪≤⌂∫≡

™╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ►ǞǱǋ 

ὑӢḢǵ ὑṶ̌ǋΒ ᷂ǵ

͔ș ǖǞȅǠƳ 
 

0.5 ǵ ὑӢ

Ḣǲ ►ǠȒ 

 
0.5 3.0 ǵ

ὑӢḢǲ ►ǠȒ 
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⌐ ⇔⌂™ ╩ ⁸0.3 ─ ⌐

⇔≡™╢ ╩ ⁸0.3 3.0 ─ ⌐ ⇔≡™╢

╩ ≤⇔╕∆⁹ 

⌂⅔⁸3.0 ─ ⌐ ∆╢ │ ─ ◄ꜞ▪≤⌂

∫≡™╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ►ǞǱǋ 
ὑӢḢǵ

ὑṶ̌ǋΒ ᷂ǵ ͔ș

ǖǞȅǠƳ 
 0.3 ǵ ὑӢḢǲ ►ǠȒ 

 0.3 3.0 ǵ ὑӢḢǲ ►ǠȒ 

 

 

⌐ ⇔⌂™ ╩ ⁸0.5 ─ ⌐

⇔≡™╢ ╩ ⁸0.5 3.0 ─ ⌐ ⇔≡™╢

╩ ≤⇔╕∆⁹ 

⌂⅔⁸3.0 ─ ⌐ ∆╢ │ ─ ◄ꜞ▪≤⌂

∫≡™╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ►ǞǱǋ 

ὑӢḢǵ ὑṶ̌

ǋΒ ᷂ǵ ͔ș ǖǞȅǠƳ 
 0.5 ǵ ὑӢḢǲ ►ǠȒ 

 
0.5 3.0 ǵ ὑӢḢǲ ►

ǠȒ 
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⅜ ™ ╩ ⇔╕∆⁹ 

β ⅜ ≤⌂∫≡™╢ ╩ ⁸ ⅜ 15 ≤⌂∫≡™

╢ ╩ ⁸ ⅜ 15 ≤⌂∫≡™╢ ╩ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ΙǓ 5 ̊ʤ 

ΙǲȏȒ ӓӾ ↓ѨὑӢѝṶ̌ǋΒ

᷂ǵ ͔ș ǖǞȅǠƳ 
 ΙǓ 5 15 ̊ʤ 

 ΙǓ 15  

β  ─ ⌂ ─ ⇔↕╩ ∆  

 

─  

│⁸ ─ ⌐⅔↑╢ ─ ╩ ≤⇔≡ ⇔⁸

⅜ 77 ≤⌂∫√ ╩ ─ ≤⇔╕∆⁹ 
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┘  

│⁸ ≢ ⇔√ ─ ↑╩ ≤⇔≡ ⇔╕∆⁹ 

│₈ ┼─ ₉⁸₈ ₉⁸₈ ₉─ ⅛╠ ╩ ⇔⁸

─ ⌐ ∆╢ │ ╩ ⇔≡ ⇔╕⇔√⁹ 

⌐≈™≡⁸ ┼─ ─ ╩ ╙ ⇔≡ 50 ≤⇔⁸ ─ ╩

30 ⁸ ─ ╩ 30 ≤⇔╕⇔√⁹ 

⌐⅔↑╢ ─ ⅎ ╩ 6- 6⌐⁸ ─ ╩ 6- 7⌐ ⇔╕∆⁹╕

√⁸ ─ ⌐≈™≡ ⌐ ⇔╕∆⁹ 

 

6- 6 ⌐⅔↑╢ ─ ⅎ  

͔ǵ  ͔  Ǐ  

ק ṑ 

ǿǵ  

ǵ  

1  ̮ὁǯǵ  

̮ὁȅǮǵ Ǔ ǋΒ ᷂ǵ ǓƲק ̮ ǵ
ṑǲʦǏȒ◙ ǶᾛǜǖǱȒǯ ὑǜȓȒǚǯ

ǒȐƲ ͔ ǯǞǭ ὑǠȒƳ 

2  
ɵӣ ɵ ̝

ǯǵ  

ɵӣ ɵ ̝ ȅǮǵ Ǔ ǋΒ
᷂ǵ ǓƲק ̮ ǵ ṑǲʦǏȒ◙ Ƕᾛǜ
ǖǱȒǯ ὑǜȓȒǚǯǒȐƲ ͔ ǯǞǭ ὑ
ǠȒƳ 

3  ἶ ǿǵ  

ἶ ǿǵ◙ ǓᾛǜǋΒ ᷂ǵ ǓƲЃ ɵ ♪
ǵ ἶ ǵὄЋ ͪȋ Њ ǵ ρ ǵ ǒȐ
Ƕ ȅǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

4  
֗Ǻ̮ᾱ᷂Ḣǵ

ǵ  

ȋ̮ᾱ᷂Ḣș ǞǱǋΒ ᷂ǵ ǓƲק
̮ ǵ ṑǿǵ ȋ Њ ǵ ρ ǵ
ǒȐǶ ȅǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

5 ק  ǵ ↓ 

ק ǵ ↓Ṷ̌ǋΒ ᷂ǵ ǓƲק ̮ ǵ
ṑǿǵ ȋ֛ ҧ ǵ ǒȐǶ ȅ

ǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

ֻ ◐  

ǵ  

6  ̀⁸ ǯǵ  

̀⁸ ȅǮǵ Ǔȏȑ ǋΒ ᷂ǵ ǓƲק
̮ ǵ ṑǿǵ ȋֻ ◐ ǵ ǒȐǶ
ȅǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

7  Ḹ ᷂͑ɵ⁸ ᷂ 

Ḹ ᷂͑ȅǦǶ⁸ ᷂ǮǉȓǷƲ ᷂ǵ ͪ ǵ
˧ ǲϮ̬רǓ ȅȓȒǦȈƲ ͔ ǯǞǭ
ὑǠȒƳ 

8  ᶽ᷂  

᷂ ǓᾜǱǋΒ ᷂ǵ ǓƲֻ ◐ ȋ ᷂֝
♬ǵ֯ ǵר ǒȐǶ ȅǞǋǦȈƲ ͔ ǯ
Ǟǭ ὑǠȒƳ 

 ר

ǵ  

9  ᷂֝♬  

᷂ ρ Ǔὄ͔ǯǱȒΒ ᷂ǵ ǓƲ ǵר
ǒȐǶ ȅǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 

10  

ὑǜȓȒ ᷂ ρ  

ᶽ᷂ Ʋ їЊ

ρ ƲɤɶɄȡɨɄȡɶ

Ʋʣ Ʋʤ

ρ șדȇ  

11  
֛ ǲ͜Ȓ

 

֛ ǲ͜Ȓ Ǔ ǋΒ ᷂ǵ ǓƲ֛
Ƕὄ͔ǯǱȑƲ ǵר ǒȐǶ ȅ

ǞǋǦȈƲ ͔ ǯǞǭ ὑǠȒƳ 
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6- 7 ─  

͔ǵ  ͔   

ק ṑ 
ǿǵ  

1  ̮ὁǯǵ  10  

50  

2  ɵӣ ɵ ̝ ǯǵ  10  

3  ἶ ǿǵ  10  

4  ֗Ǻ̮ᾱ᷂Ḣǵ ǵ  10  

5 ק  ǵ ↓ 10  

ֻ ◐  

6  ̀⁸ ǯǵ  10  

30  7  Ḹ ᷂͑ɵ⁸ ᷂ 10  

8  ᶽ᷂  10  

 ר

9  ᷂֝♬  10  

30  10  
ὑǜȓȒ ᷂ ρ  
ᶽ᷂ Ʋ їЊ ρ ƲɤɶɄȡɨɄȡɶ
Ʋʣ Ʋʤ ρ șדȇ  

10  

11  ֛ ǲ͜Ȓ  10  
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≤─  

╙ ─ ╕≢─ ⅜ ™ ╩ ⇔╕∆⁹ 

│⁸ ─ ⅜ ≢№╢↓≤╩ ╖⁸ ╙ ≤⌂∫≡™╢

─ ⅜ ≤⌂╡⁸∕─ ─ │ ╙ ≤⌂∫≡™╢ ≤─

⌐╟∫≡ ╩ ⇔╕∆⁹ 

√∞⇔⁸₈♄▬○◐◦fi─ꜞ☻◒ ♄▬○◐◦fiꜞ☻◒

,1997 ₉⌐⅔™≡⁸ ─ ─ ↕⅜ 100 ≢№∫√ ⌐⅔™≡╙⁸♄▬○◐

◦fi ─ │ 900 ≢№╢↓≤╩ ⇔⁸ ╕≢─ ⅜ 1,000

─ │ ≤⇔╕∆⁹ 

⌂⅔⁸ ╕≢─ ⅜ 100 ─ │⁸ ⌐⅔™≡ ─ ◄

ꜞ▪≤⌂∫≡™╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 
ὑ ᾍ ͔  

¥► Β ᷂ǵΙ/ ȉ Ǔ ǋΒ ᷂ǵΙ 

ẎΙ 1,000 ƲӴ̬  

ȉẺ ̏ǯǱǪǭǋ

ȒΒ ᷂ǯǤǵ̀ǵΒ

᷂șƲ ᾍ ͔Ǯ

ǞȅǠƳ 

 

 

 

ה ה ≤─  

╙ ─ ה ה ╕≢─ ⅜ ™ ╩ ⇔╕∆⁹ 

│⁸ ─ ⅜ ≢№╢↓≤╩ ╖⁸ ╙ ≤⌂∫≡™╢

─ ⅜ ≤⌂╡⁸∕─ ─ │ ╙ ≤⌂∫≡™╢ ≤─

⌐╟∫≡ ╩ ⇔╕∆⁹ 

√∞⇔⁸₈♄▬○◐◦fi─ꜞ☻◒ ♄▬○◐◦fiꜞ☻◒

,1997 ₉⌐⅔™≡⁸ ─ ─ ↕⅜ 100 ≢№∫√ ⌐⅔™≡╙⁸♄▬○◐

◦fi ─ │ 900 ≢№╢↓≤╩ ⇔⁸ ה ה

╕≢─ ⅜ 1,000 ─ │ ≤⇔╕∆⁹ 

⌂⅔⁸ ה ה ╕≢─ ⅜ 200 ─ │⁸ ⌐⅔

™≡ ─ ◄ꜞ▪≤⌂∫≡™╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 
ὑ ᾍ ͔  

¥► Β ᷂ǵΙ/ ȉ Ǔ ǋΒ ᷂ǵΙ 

ẎΙ 1,000 ƲӴ̬  

ȉẺ ̏ǯǱǪǭǋ

ȒΒ ᷂ǯǤǵ̀ǵΒ

᷂șƲ ᾍ ͔Ǯ

ǞȅǠƳ 

 

 

 

  



 

91 

┼─  

─ ⁸ ⅛╠ ╕≢ ⌐≈™≡⁸

⁸ ─ ≤─ ╛⁸ ╩ ∆╢√╘⌐ ─ ╩ ≤⇔⌂™

╩ ⇔╕∆⁹⌂⅔⁸ ─ ─ │ ─ ⌐ ⇔╕∆⁹ 

─ ⌐≈™≡⁸ ┼─ ⅜ ≢№╢ │ ≤⇔⁸

≢ ⅜ ⌂ │ ⁸ ┼─ ⅜ ≢№╡⁸ ┼●

╛ꜟכ꜠♪כ ─ ─ ⅜ ≤ ⅎ╠╣╢ │ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ἶ ǿǵ Ǔʥ  

ἶ ǯǵ₲ ǓᾜǱǋΒ ᷂ǵ ͔ș

ǖǞȅǠƳ 

 ᶥ ǮᾍыǓ֯  

 

ἶ ǿǵ Ǔⱳ ǮǉȒǦȈƲ

ǿȪɶɇɪɶɩȋ

ǵ ͒ șǠȒⱳ ǓǉȒ 

 

┘ ─ ─  

─ ⁸ ⅛╠ ╕≢ ⌐≈™≡⁸

╛ ╩ ⇔⌂™ ╩ ⇔╕∆⁹⌂⅔⁸ ─ ─

│ ─ ⌐ ⇔╕∆⁹ 

─ ⌐≈™≡⁸ ╛ ╩ ⇔⌂™ ╩ ≤⇔⁸

≢ ⅜ ⌂ │ ⁸ ⅜ ↑╠╣⌂™√╘⁸ ♪כ●┼

╛ꜟכ꜠ ─ ╩∆╢ ⅜№╢ │ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ȋ̮ὁ ș ǞǱǋ 

ȋ̮ὁ ǯǵ₲ ǓᾜǱǋΒ ᷂ǵ ͔

ș ǖǞȅǠƳ 

 ᶥ ǮᾍыǓ֯  

 

ȋ̮ὁ ǵ Ǔ ǘ

ȐȓǱǋǦȈƲ ǿ

Ȫɶɇɪɶɩȋ ǵ ͒

șǠȒⱳ ǓǉȒ 
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─  

─ ≤ ⁸ ⅜ ∆╢ ─ ⅜ ™

╩ ⇔╕∆⁹ ≢╙ ↕╣≡™╢ ╛ ─ ╩

≤⇔⁸ ⅜ 1.25 ≤⌂∫≡™╢ ╩ ⁸ ⅜ 1.25 1.75

≤⌂∫≡™╢ ╩ ⁸ ⅜ 1.75 ≤⌂∫≡™╢ ╩ ≤⇔╕

∆⁹⌂⅔⁸ ⌐ ∆╢ ─ │⁸ ─ ╩ ⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ↓ 1.25  
Њ ǵЏВ Ӣ ǯ℅ ᶮ Ʋ

Ǔ˧⁪ǠȒ᷂ ǵ ↓ǓᾛǜǋΒ ᷂ǵ

͔ș ǖǞȅǠƳ 

 ↓ 1.25 ̊ʣ 1.75  

 ↓ 1.75 ̊ʣ 

 

─  

↓ ˧ ǵ ὑ 

1.0  
12 ș ǞǭƲ Ǔ ǠȒǚǯǱǖƲЛ ǲ Ǯǔ

ȒƳ ȋǤȓǲ̢Ǎ Ǳ ȓǶȂǯȚǰǱǋƳ 

1.0 1.25  
12 ǵǍǨ Ǔ ǠȒ֯ ǵǉȒר Ǔ 1 2

ǉȒƳ̲ ȉ Ǔ ǠȒǯǋǍ֯ Ƕר ₡ǲᾛǜǋƳ 

1.25 1.75  

ɒɶȭ ǶȉǯȏȑƲɒɶȭ șʴⱲǯǞǭ ǠȒ ₑǓ

қ ↓ ǲṔқǠȒ֯ ǵר ǋ Ƴɒɶȭ ǵȆǒȐƲ ʴǵ

ǿǵ ǯ ǏȐȓȒƳ 

1.75 ̊ʣ 
Ǔ ᴇǞǭǋǱǋ ǓȂǯȚǰǱǖǱȒƳ ר ș

 ǠȒƳס

─ ,1984  

 

≤─  

≤─ ⅜ ™ ╩ ⇔╕∆⁹ 

│⁸ ─ ⅜ ≢№╢↓≤╩ ╖⁸ ╙ ≤⌂∫≡™╢

─ ⅜ ≤⌂╡⁸∕─ ─ │ ╙ ≤⌂∫≡™╢ ≤─

⌐╟∫≡ ╩ ⇔╕∆⁹ 

√∞⇔⁸₈♄▬○◐◦fi─ꜞ☻◒ ♄▬○◐◦fiꜞ☻◒

,1997 ₉⌐⅔™≡⁸ ─ ─ ↕⅜ 100 ≢№∫√ ⌐⅔™≡╙⁸♄▬○◐

◦fi ─ │ 900 ≢№╢↓≤╩ ⇔⁸ ≤─ ⅜

1,000 ─ │ ≤⇔╕∆⁹ 
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͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 
ὑ ᾍ ͔  

¥► Β ᷂ǵΙ/ ȉ Ǔ ǋΒ ᷂ǵΙ 

ẎΙ 1,000 ƲӴ̬  

ȉẺ ̏ǯǱǪǭǋ

ȒΒ ᷂ǯǤǵ̀ǵΒ

᷂șƲ ᾍ ͔Ǯ

ǞȅǠƳ 

 

 

 

ה  

╕√│ ≢№╢ ╩ ⇔╕∆⁹ 

│⁸ ⅛≈ ≢№╢ ╩ ⁸ ╕√│ ─≥

∟╠⅛≢№╢ ╩ ⁸ ≢╙ ≢╙⌂™ ╩ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 Ḹ ᷂͑ǒǫ⁸ ᷂ 

Ḹ ᷂͑ȅǦǶ⁸ ᷂ǮǉȒΒ ᷂ǵ ͔ș

ǖǞȅǠƳ 
 Ḹ ᷂͑ȅǦǶ⁸ ᷂ 

 
Ḹ ᷂͑Ǯȉ⁸ ᷂ǮȉǱ

ǋ 

 

 

⅜ ⌂™ ╩ ⇔╕∆⁹√∞⇔⁸ ⁸ │ ≤╖⌂⇔╕

∆⁹ 

│⁸ ─ ⅜ ≢№╢↓≤╩ ╖⁸ ╙ ≤⌂∫≡™╢

─ ⅜ ≤⌂╡⁸∕─ ─ │ ╙ ≤⌂∫≡™╢ ≤─

⌐╟∫≡ ╩ ⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 ὑ ᾍ ͔  

¥ ȉ˲ ǓᾜǱǋΒ ᷂ǵΙ/ ► Β ᷂ǵ

Ι 

Ӵ̬ ˲  

ȉẺ ̏ǯǱǪǭǋ

ȒΒ ᷂ǯǤǵ̀ǵΒ

᷂șƲ ᾍ ͔Ǯ

ǞȅǠƳ 

 

 

 

 

⅜ ↄ ⅎ╠╣╢ ╩ ⇔╕∆⁹⌂⅔⁸ ╩ ↄ ≢⅝╢

⅜ ≤⌂╠⌂™╟℮⌐∆╢√╘⁸ ∆╢ │ ha╩ ≤⇔⁸∕─ ⌐

☿fi♃כ╩ ∆╢√╘⌐≥℮⇔≡╙ ⌂ ⅜ ⌂ │∕─ ─

╙ ╘╢↓≤≤⇔╕∆⁹ 

│⁸ ─ ⅜ ≢№╢↓≤╩ ╖⁸ ─ ⌐╟╢

╩ ⇔╕⇔√⅜⁸ ╙ ≤⌂∫≡™╢ ─ ⅜ ≤⌂∫√ │
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⅜≢⅝⌂™√╘⁸ ╩ ⌐⁸ ─ ─ ⅛╠ ╩

™√ ╩ ⇔≡ ≤⇔╕∆⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 
᷂֝♬ ǓƲֺ Β ᷂ǵ ᷂֝♬ ǵ ẎΙ

ǒȐ ᾛΙș╠ǋǦΙǵ 1/3  
᷂֝♬ǲ͜ȒȱȷɆṶ̌ǋ

Β ᷂ǵ ͔ș ǖǞȅǠƳ 

ǱǑƲ ᾍ ͔ǵ ╛Ǔ̓

ǮǔǱǋǚǯǒȐƲֺΒ ᷂ǵ

᷂֝♬ ǵ ẎΙǒȐ ᾛ

Ιș╠ǋǦΙș 3 ѝҊǞǭḨ

ș ὑǞȅǠƳ 

 
᷂֝♬ ǓƲֺ Β ᷂ǵ ᷂֝♬ ǵ ẎΙ

ǒȐ ᾛΙș╠ǋǦΙǵ 1/3 ̊ʣƲ2/3  

 
᷂֝♬ ǓƲֺ Β ᷂ǵ ᷂֝♬ ǵ ẎΙ

ǒȐ ᾛΙș╠ǋǦΙǵ 2/3 ̊ʣ 

 

↕╣╢  

⅜ ↄ ⅎ╠╣╢ ╩ ⇔╕∆⁹ 

⌐│ ⁸ כ▫♥ꜞ▫♥כꜚ⁸ ⁸ ⁸

⁸●☻ ╩ ╗↓≤≤⇔╕∆⅜⁸●☻⌐≈™≡│ ∏⇔╙ ∆╢ ⅜

⌂™ ⁸ ≢ ≢⅝╢ √╘⁸ ≤⇔╕∆⁹╕√⁸ ┼─ ⅜

⇔™ ⌐≈™≡│⁸ ≤ ⅎ╠╣╢ ─ ╩ ∆╢↓≤≤⇔≡ ╩

⇔╕∆⁹⌂⅔⁸ ∆╢ │⁸ ╛ ⁸ ≢ ⅜ ⌂™ │ ™≡

™╢√╘⁸ ─ ≤│ ⇔╕∑╪⁹ 

 

͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 
ὑ ᾍ ͔  

¥ ȉ ᷂ ρ Ṷ̌ǋΒ ᷂ǵΙ/► Β ᷂ǵΙ 

Ӵ̬ Л  

ȉẺ ̏ǯǱǪǭ

ǋȒΒ ᷂ǯǤǵ̀

ǵΒ ᷂șƲ ᾍ

͔Ǯ ǞȅǠƳ 

 

 

 

⌐ ╢  

⌐ ╢ ⅜ ™ ╩ ⇔╕∆⁹ 

│⁸ ╩ ⌐ ≢◄◖Ɽכ◒№╓⇔─ ≤ ☿fi

─כ♃ ⌐ ↑⁸ ≤ ╕≢─ ≤ ⅛╠ ⇔╕

∆⁹╕√⁸ ─ ⅜ ≢№╢↓≤╩ ╖⁸ ╙ ≤⌂∫≡™╢

─ ⅜ ≤⌂╡⁸∕─ ─ │ ╙ ≤⌂∫≡™╢ ≤─

⌐╟∫≡ ╩ ⇔╕∆⁹ 
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͔ ͔Ḩ  ͔Ḩ ǵ ὑ  

 
ὑ ᾍ ͔  

¥ ȉ Ǔ ǋΒ ᷂ǵΙ/ ► Β ᷂ǵΙ 

Ӵ̬  

ȉẺ ̏ǯǱǪǭǋ

ȒΒ ᷂ǯǤǵ̀ǵΒ

᷂șƲ ᾍ ͔Ǯ

ǞȅǠƳ 

 

 

 

─  

│⁸ ─ ⌐⅔↑╢ ─ ╩ ≤⇔≡ ⇔╕∆⁹

╟∫≡⁸ ─ ⅜ ─ ≤⌂╡⁸ ╙ ⅜ ™ ╩ ≤⇔╕

∆⁹ 
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 ─  

 ↔╖  

 

─ ┘ ⌐≈™≡│⁸ ─ ╙ ╕ⅎ≡

⌐ ⇔╕∆⅜⁸↓↓≢│ ≢ ↕╣╢ ⌐ ≠⅝ ╩ ⇔╕∆⁹ 

 

 

☿fi♃כ─ │⁸ ⁸ ☿fi♃כ≢ ╩ ∫≡™╢↔╖≤

≤∆╢↓≤╩ ⇔⁸ ↔╖ ┘ ↔╖ ≤⇔╕∆⁹ 

⌂⅔⁸   ⌐ ⇔√╟℮⌐ⱪꜝ☻♅♇◒ ⌐╟╡⁸ⱪꜝ

☻♅♇◒ ─ⱪꜝ☻♅♇◒ ╙ ╩ ∆╢≤↕╣≡™╕∆⁹

─ ⌐⅔™≡ │⁸ⱪꜝ☻♅♇◒ ─ ┘ ─ ⌐≈

™≡ ⅜ ∑╠╣≡™╕∆⁹ │⁸ⱪꜝ☻♅♇◒ ─ ╩ ∫≡™

╕∆⅜⁸∕─ ─ⱪꜝ☻♅♇◒ │ ↔╖≤⇔≡ ⇔≡™╢√╘⁸ⱪꜝ☻♅♇◒

╩ ∆╢≤⇔√ │ ≤⌂╢ ↔╖ ⅜ ≤⌂╢↓≤⌐ ⅜

≢∆⁹ 

 

 

≢│⁸ 30 ⌐₈ ⅜ ⇔√ꜝ▬ⱨ☻♃▬ꜟ╩ ∆╢ ≤⁸

ⱦ☺Ⱡ☻☻♃▬ꜟ╩ ⇔√ ≤ ─ ⌐ ↑√ ≠ↄ╡⌐ ╘╢

⅜⁸∕╣∙╣─ ╩ √⇔≈≈⁸ ⅜ ⇔ ∫≡⁸ ⌐ ⇔ↄ cological ⁸

≢ omfortable ⁸ ╠⇔™ riginal ╕∟≠ↄ╡⌐ ╡ ╖⁸ ⌐ ╣╢

⌂ ╕∟ ╩ ∆⁹₉╩ ≤⇔√₈ ₉╩

⇔╕⇔√⁹₈ ₉│⁸ ⌐ ⇔╩ ™⁸

⅛╠ ╕≢╩ ≤⇔⁸ ─ ⌐⅔↑╢↔╖─ ╛ ╩

⇔≡™╕∆⁹ ☿fi♃כ⌐⅔↑╢ │₈ ₉⌐

≠⅝⁸ ∆╢╙─≤⇔╕∆⁹ 
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─ │⁸₈↔╖ ─ ה  2017

₉≢ ↕╣√ ╩ ⌐⁸ ─≤⅔╡ ∆╢↓≤≤⇔╕

∆⁹ 

÷ ÷  

365 ÷365 ԇ76.7  85  

ה 0.96 ה ⌐╟╢  

 

┘  

≢│₈ ₉⌐⅔™≡ ─ ╩ ∫≡⅔

╡⁸ │ ₁ ∆╢≤ ⇔≡™╕∆⁹ ☿fi♃כ│ 14 ─

⅜ ↕╣╢↓≤⅛╠⁸ │ ⁸ ╙ ⅜ ™ 14 ─

╩ ™╢↓≤≤⇔╕∆⁹╕√⁸ 14 ⌐⅔™≡⁸◄◖Ɽכ◒№╓⇔⅜ ╩

⇔≡™╢↓≤⅛╠⁸◄◖Ɽכ◒№╓⇔─ ╩ ⇔≡ ⇔√ ☿fi♃

─כ ╩ 7- 1⌐ ⇔╕∆⁹ 

 

7- 1 ☿fi♃כ─  

 
 

/  /  
 

 149,738   

 22,460  ─ 15  

 172,198 471. 8  

◄◖Ɽכ◒№╓⇔ 

 
100,102  

29 ⅛╠ R

─  

☿fi♃כ 

 
72,096 197. 5 

◄◖Ɽכ◒№

╓⇔  

│ ╩ ⌐ ─ 15 ≤ ⇔╕∆⁹ 

 

197.5 / 15 ╗  

76.7 365 85 ÷365  

0.96 ה ה ⌐╟╢  

÷ ÷  

    197.5 / ÷76.7 ÷0.96 

    268.2 / Ҝ268 /  
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↔╖  

↔╖ ≤│⁸ ─ ╩∆╢√╘─ ≤⌂╢⁸ ⁸ ●☻ ⁸

─ ⌂≥─ ╛⁸↔╖Ⱨ♇♩ ┘ ⌂≥ ─ ╩ ╘╢√╘⌐ ⌂

≢∆⁹ 

↔╖ ─ ⌐№√∫≡│⁸ ─ ─ ≢№╢ ☿fi♃⁸כ

┘ↄ╣↕⅛◒ꜞכfi☿fi♃כ≢ ╩ ∫≡™√ ↔╖─↔╖ ╩ ⌐ ⇔

╕∆⁹ 

 

─ ↔╖≤ ↔╖⌐≈™≡│⁸ ה ⌐ ↕╣√≤⅔╡⁸↔

╖─ ⅜♃כ♦─ ≢№╢ ⁸90 ─ ╩ ↔╖⁸

╩ ↔╖≤⇔≡ ∆╢↓≤╩ ≤⇔╕∆⁹ 

⌂⅔⁸ ─ ─ ∆═⅝ ⅜№╢ │⁸ ≤⌂╠⌂™

╟℮⌐ ⇔√ ╩ ™╕∆⁹ ─ ╩ 7- 1⌐ ⇔╕∆⁹ 

 

1 1.645ɨ     1  2  

2 1.645ɨ       ɨ  

₈↔╖ ─ ה 2017 ₉ 

7- 1 ─ ≢№╢  

 

↓↓≢│⁸ ─ ╩ ≤⇔≡ ╩ ⇔╕∆⁹ 

☿fi♃⁸כↄ╣↕⅛◒ꜞכfi☿fi♃כ⌐⅔↑╢ 24 ⅛╠

╕≢─ 10 ─↔╖ ┘ ╩ 7- 2 ┘ 7- 3⌐ ⇔╕∆⁹ 

╕√⁸ ⌐⅔↑╢ ─ ╩ 7- 2⌐ ⇔╕∆⁹ 

 

7- 2 ─↔╖  

 
☿fi♃כ ↄ╣↕⅛◒ꜞכfi

☿fi♃כ 

↔╖ 5,557 kJ/kg  6,022 kJ/kg  

↔╖ 9,996 kJ/kg  9,101 kJ/kg  

↔╖ 14,436 kJ/kg  12,180 kJ/kg  
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7- 3 ─ 10 ─  

 ☿fi♃כ 
ↄ╣↕⅛◒ꜞכfi

☿fi♃כ 
 

 59,530  8,870  68,400  

 87.03  12.97  100  

 

 

7- 2 ─  

 

─↔╖ ≤ ╟╡⁸ ⌐ ↕╣╢↔╖─ │⁸

⌐╟╡ ∆╢≤ ─≤⅔╡≤⌂╡╕∆⁹ 

↔╖  5,557×0.8703 6,022×0.1297 5,617.3 Ҝ5, 600kJ/kg  

↔╖  9,996×0.8703 9,101×0.1297 9,879.9 Ҝ9, 900kJ/kg  

↔╖  14,436×0.8703 12,180×0.1297 14,143.4Ҝ14,200kJ/kg  

 

 

↔╖  5,600kJ/kg  

↔╖  9, 900kJ/kg 

↔╖  14,200kJ/kg  

 

 

─℮∟ ┘ ⌐≈™≡│⁸ ≤─ ╩ ╘╢↓≤⌐╟╡

╩ ∆╢↓≤≤⇔⁸ ╟╡ ≤ ╩ ⇔ ™√╙─╩ ╢ ≤⇔╕

∆⁹  
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☿fi♃⁸כↄ╣↕⅛◒ꜞכfi☿fi♃כ⌐⅔↑╢ ≤ ⁸ ─

┘ ╩ 7- 3⅛╠ 7- 4⌐ ⇔╕∆⁹╕√⁸ ─ ≤

7- 3 ╟╡⁸ ─ ╩ ╘√ │ ─≤⅔╡≢∆⁹ 

 

 

7- 3 ≤ ⁸ ─ ☿fi♃כ  

 

 

7- 4 ≤ ⁸ ─ ↄ╣↕⅛◒ꜞכfi☿fi♃כ  

  

y = 0.0032x + 21.202

y = - 0.0031x + 66.25
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7- 4 ─  

 
☿fi♃כ ↄ╣↕⅛◒ꜞכfi☿fi♃כ 

      

↔╖ 39.0% 49.0% 12.0% 39.7% 51.8% 8.5% 

↔╖ 53.2% 35.3% 11.5% 48.7% 42.5% 8.8% 

↔╖ 67.4% 21.5% 11.1% 57.6% 33.3% 9.1% 

 

2  

↔╖  39.0×0.8703 39.7×0.1297 39.1  

↔╖  53.2×0.8703 48.7×0.1297 52.6  

↔╖  67.4×0.8703 57.6×0.1297 66.1  

3  

↔╖  49.0×0.8703 51.8×0.1297 49.4  

↔╖  35.3×0.8703 42.5×0.1297 36.2  

↔╖  21.5×0.8703 33.3×0.1297 23.0  

4  

↔╖  12.0×0.8703 8.5×0.1297 11.5  

↔╖  11.5×0.8703 8.8×0.1297 11.2  

↔╖  11.1×0.8703 9.1×0.1297 10. 9  

 

 

⌐≈™≡│⁸ ≤─ ╩ ╘╢↓≤⌐╟╡ ╩ ∆

╢↓≤≤⇔╕∆⁹ 

☿fi♃⁸כↄ╣↕⅛◒ꜞכfi☿fi♃כ⌐⅔↑╢ ≤ ─

┘ ╩ 7- 5⅛╠ 7- 5⌐ ⇔╕∆⁹╕√⁸ ─ ≤

7- 3 ╟╡⁸ ─ ╩ ╘√ │ ─≤⅔╡≢∆⁹ 
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7- 5 ≤ ─ ☿fi♃כ  

 

 

7- 6 ≤ ─ ↄ╣↕⅛◒ꜞכfi☿fi♃כ  

  

y = 0.0021x + 173.9
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7- 5 ─  

 ☿fi♃כ ◄◖Ɽכ◒№╓⇔ 

↔╖ 185.6 kg/  185.1 kg/  

↔╖ 194.9 kg/  168.4 kg/  

↔╖ 204.2 kg/  151.8 kg/  

 

↔╖  185.6×0.8703 185.1×0.1297 186kg/  

↔╖  194.9×0.8703 168.4×0.1297 191kg/  

↔╖  204.2×0.8703 151.8×0.1297 197kg/  

 

 

⌐≈™≡│⁸ ☿fi♃כ≢│ ─ │ ∫≡™⌂™↓≤⅛╠⁸

─ │ ה ⌐ ↕╣≡™╢ ╩ ™≡ ∆╢↓≤≤⇔

╕∆⁹ ⌐╟╢ ─ ╩ 7- 6⌐ ⇔╕∆⁹↓↓≢│⁸

⇔√ ╩ ─ ≢ ╡ ⇔√ ╩ ≤⇔╕∆⁹⌂⅔⁸ↄ╣↕⅛◒

⁸│≡™≈⌐כ♃fi☿fiכꜞ ─ ⅜ ↕╣≡™╢√╘⁸ ╩ ™╢↓

≤≤⇔╕∆⁹ 

─ ┘ │⁸ ≤─ ╩ ╘╢↓≤⌐╟╡ ↔╖

─ ╩ ∆╢↓≤≤⇔╕∆⁹ 

☿fi♃⁸כↄ╣↕⅛◒ꜞכfi☿fi♃כ⌐⅔↑╢ ↔╖ ─ ╩ 7- 7

⌐ ⇔╕∆⁹╕√⁸ ─ ≤ 7- 3 ╟╡⁸ ─

╩ ╘√ ╩ 7- 8⌐ ⇔╕∆⁹ 

 

7- 6 ─  

  

 0.4440× 1/100 0.7187× 2/100 

 0.0590× 1/100 0.1097× 2/100 

 0.0175× 1/100 0.0042× 2/100 

 0.0006× 1/100 0.0003× 2/100 

Cl  Cl 0.0025× 1/100 0.0266× 2/100 

 0.8711× 1/100 0.9512× 2/100 

 Cl  
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7- 7 ─  

 

☿fi♃כ 

╩ ™≡  

ↄ╣↕⅛◒ꜞכfi☿fi♃כ 

╩ ™≡  

( )  (  (  (  ( Cl  (  ( )  (  (  (  ( Cl  (  

↔╖ 21.31 2.99 0.69 0.03 0.28 13.69 19.82 2.99 0.34 0.06 0.25 16.24 

↔╖ 30.19 4.32 0.86 0.04 0.50 17.28 26.59 3.60 0.40 0.09 0.22 17.72 

↔╖ 39.07 5.65 1.04 0.04 0.72 20.87 33.37 4.22 0.47 0.11 0.20 19.19 

 

7- 8 ─  

 
( )  (  (  (  ( Cl  (  

↔╖ 21.12 2.99 0.64 0.03 0.27 14.05 

↔╖ 29.73 4.22 0.80 0.04 0.46 17.35 

↔╖ 38.33 5.46 0.97 0.05 0.65 20.64 

 

↔╖ ─ ╕≤╘  

≢ ⇔√↔╖ ╩╕≤╘√ ↔╖ ╩ 7- 9⌐ ⇔╕∆⁹ 

 

7- 9 ↔╖  

 ↔╖ ↔╖ ↔╖ 

    ( kJ/ kg)  5,600 9,900 14,200 

 

 ( %) 39.1 52.6 66.1 

  ( %) 49.4 36.2 23.0 

  ( %) 11.5 11.2 10.9 

 

  ( %) 21.12 29.73 38.33 

  ( %) 2.99 4.22 5.46 

  ( %) 0.64 0.80 0.97 

  ( %) 0.03 0.04  0.05 

  ( %) 0.27  0.46 0.65 

  ( %) 14.05 17.35 20.64 

   ( kg/ )  186 191 197 

  



 

105 

 ─  

 ⌐⅔↑╢  

●☻  

│⁸ 43 97 ₈ ₉≤™℮⁹

43 11 30 329 ─ 13 ⌐ ⇔⁸ ─┌

™ ≤⌂╡╕∆⁹ 

⅛╠ ↕╣╢ ●☻⌐ ⇔≡│⁸ ⌐╟∫≡⁸┌™∂╪╛ HCl ⁸

SOx⁸ NOx⌐≈™≡─ ⅜ ╘╠╣≡™╕∆⁹ ≢│⁸

─ ╩ ∆╢≤≤╙⌐ ╩ ⇔⁸ ┘⌐ ─ ⌐ ⇔≡ ─ ⌐

╢ ⅜ ∂√ ⌐⅔↑╢ ─ ─ ⌐≈™≡ ╘╢↓≤⌐╟╡⁸ ─

╩ ╢↓≤╩ ≤⇔≡™╕∆⁹╕√⁸ ┘♄▬○◐◦fi

11 105 ₈♄▬○◐◦fi ₉≤™℮⁹ ⌐⅔™≡♄▬○◐◦

fi ─ ⅜ ╘╠╣≡™╕∆⁹ 

⌐╟╢ ╩ ⌐ ⇔╕∆⁹ 

┌™∂╪ 

┌™∂╪│⁸ ⌐ ∫≡ ⇔╕∆⁹ 

─ ⌐ ↕╣╢ ╩ 8- 1⌐ ⇔╕∆⁹ 

 

8- 1 ⌐╟╢┌™∂╪─  

   

 

t/h  0.04g/N On=12  

t/h t/h  0. 08g/N On=12  

t/h  0. 15g/N On=12  

2  

 

 

⅛╠ ↕╣╢ │⁸↔╖ ⌐╟∫≡ ⇔╕∆⁹

│ ≤⇔≡ ⱦ♬ꜟ ⱪꜝ☻♅♇◒≤ ⅎ╠╣╕∆⅜⁸ ─ ⅛╠╙

⅜ ⇔╕∆⁹ 

HCl ─ │⁸ ⌐╟╡⁸ ╛ ●☻ ⌐ ╦╠∏ 700

/N Oϒ=12 430ppm ≤ ╘╠╣≡™╕∆⁹  
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SOx │⁸ (S)≤ (O)⅜ ⇔≡ ↕╣╢ ─ ≢⁸∕─

│ SOϒ ≢∆⁹ ─ ⁸ ─ ⌂≥╩╙√╠⇔⁸

─ ≤╙⌂╡╕∆⁹↔╖ ⌐│⁸ ⅜ ╕╣╢↓≤⅛╠⁸ ⌐ ™

⅜ ⇔╕∆⁹ 

⌐≈™≡│⁸ ⌐╟╡⁸┌™ ⌐∕─ ─

↕╛ ─ ⌐ ∂≡ ╩ ╘╢₈ ₉⅜≤╠╣≡⅔╡⁸ ⌐

∆ ⌐╟╡ ⇔√ ─ q)╩ ≤⇔≡™╕∆⁹⌂⅔⁸ │

⌐ ╘╠╣≡⅔╡⁸ 1.75 ⁸ ⁸ ┘ │ 17.5 ⌐

⇔╕∆⁹ 

×10- 3× 2 

 ─ N /h  

 ⌐ ╘╠╣√  

 ↕╣√ ─ ↕  

 

╕√⁸ ⌐╟╡⁸∆═≡─ ⌐ ╢┌™ ⌐⅔™≡ ≢

↕╣╢ ┘ ─ ╩ ─ ⌐ ⇔√╙── ⅜ √╡ 0.3kL

≢№╢ ⁸ ─ ⌐ ≠ↄ ─ ⅜ ╘╠╣≡™╕∆⁹

≢ ↕╣╢ │ t ⅜ 0.45kL ⌐ ∆╢≤↕╣≡⅔╡⁸

─ │ ⌐ ∆ ⌐╟╡ ↕╣╕∆⁹ 

ₒ ₓ 

0.3×3.51 0.85 

  ⅜ ↕╣╢ ─ N /h  

⌐ 52 10 ⌐ ↕╣╢∆═≡─ ⌐ ╢┌™

╩ ≢ ∆╢ ⌐⅔↑╢ √╡─ ─

kL/h  

 

⌂⅔⁸ ─ ≤⌂╠⌂™ ─ ⅜ 0.3kL/h

⌐≈™≡│⁸ 8- 2⌐ ∆ ⅜ ↕╣╕∆⁹ 

ₒ ₓ 

8- 2 ⌐╟╢  

─   

∕─ ─  0.67  
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NOx │ NO ≤ NOϒ ╩ ≤⇔⁸ ─ ⌐

™ ⌐ ⇔╕∆⁹ │ ─ ≢⁸╒≤╪≥⅜ ─

≢ ↕╣⁸↓╣⅜ ⌐ ↕╣√ ⁸ ↕╣≡ ≤⌂╡╕∆⁹↓─

─ ≢⁸ ╛ ⅜ ⇔≡○♂fi⌂≥─ ╩ ⌐ ⇔⁸

⌂≥─ ⌂ ⅜ ╦╢≤⁸ ☻⸗♇◓⅜ ↕╣╢≤ ⅎ╠╣≡™╕∆⁹ 

NOx ─ │⁸ ⌐╟╡⁸ ≢№╣┌ ●☻ ⌐ ╦╠

∏ ↕╣⁸ ─ ⌐⅔™≡╙ ●☻ ⅜ N /h ≢№╣┌ ↕╣╕

∆⁹ 

⌐ ↕╣╢ ─ ╩ 8- 3⌐ ⇔╕∆⁹ 

 

8- 3 ⌐╟╢ ─  

  ●☻   

 
 Ί 250ppm On=12  

 N /h  250ppm On=12  

─  

 

♄▬○◐◦fi  

♄▬○◐◦fi │⁸ ⅜ ─ ≢ 300 500ϴ ─ ⌐ ↕╣╢

≤⅝⌐ ↕╣╕∆⁹♄▬○◐◦fi ⌐│ ⅜№╡⁸ ⅜╪ ╩ ∆╢ ╛

⌂≥╩ ⅝ ↓∆≤↕╣≡™╕∆⁹ 

♄▬○◐◦fi ⌐≈™≡│⁸ ┘♄▬○◐◦fi ⌐⅔™≡⁸

⅜ ╘╠╣≡⅔╡⁸ ⌐│ ⌐ ∂≡⁸ 8- 4⌐ ∆ ⅜

↕╣╕∆⁹⌂⅔⁸ ≤│ ⌐↔╖ ⌐ ╢♄▬○◐◦fi ●▬♪ꜝ

▬fi ₈●▬♪ꜝ▬fi₉≤™℮⁹ ⌐⅔™≡ ─ ─ ≤⇔≡ 0.1ng-

TEQ/N ⌐∆╢↓≤⅜ ╕⇔™≤↕╣≡™╕∆⁹ 

 

8- 4 ♄▬○◐◦fi ─  

   

 

t/h  0.1ng- TEQ/N  

t/h t/h  ng- TEQ/N  

t/h  ng- TEQ/N  

♄▬○◐◦fi ⁸  
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⌐≈™≡│⁸ 28 26 ≢ ה ⅛╠₈

─ ╩ ∆╢ ─ ⌐≈™≡₉─ ⅜№╡⁸ ↕╣√ ⌐╟╡⁸

─ │●☻ ┘ ╩ ⇔√ 30µg/N ≤ ╘╠╣≡

™╕∆⁹ 

 

 

─ │⁸ ⌐⅔™≡ ╘╠╣≡⅔╡⁸●▬♪ꜝ▬fi⌐⅔

™≡ ⅜ ↕╣≡™╕∆⁹ 

♄▬○◐◦fi │⁸↔╖─ ⅜ ↄ⌂╢≤ ⅜ ∆╢ ⌐№╢√╘⁸

╩ ∆╢⌐│ ↕∑╢ ⅜№╡╕∆⁹ ╩ ∆ ≤⇔≡│⁸

CO ─ ⅜№╡⁸ ⅜ ™╒≥ ⇔≡™╢↓≤⌐⌂╡╕∆⁹ 

─ ≢│⁸ ⅛╠ ↕╣╢ ●☻ ─ ─

⅜ 100ppm 12 ─ ≤⌂╢╟℮⌐↔╖╩ ∆╢↓≤

≤⇔≡™╕∆⁹ 

╕√⁸●▬♪ꜝ▬fi≢│⁸ ─ ╩ 30ppm 12

─ ⌐∆╢↓≤⅜ ↕╣≡™╕∆⁹ 

 

∕─  

─ ─ │⁸ ─ ≤

⌐ ∆╢ 28 ₈ ₉≤™℮⁹ ⌐╟╡

⌐⅔↑╢ ⌐ ∫≡ ∏╢⁸┌™ ─┌™∂╪⁸ ⌐ ⇔≡

⅜ ╘╠╣≡™╕∆⁹╕√⁸ ⌐ ∆╢ ╩ 8- 5⌐ ⇔

╕∆⁹ 

 

8- 5 ⌐╟╢ ┌™∂╪ ┘  

   

┌™∂╪ 11 10 ⌐  0.15g/N  

 
╩ ↄ  

1.75  

 
17.5  

─ ⌐ ≠ↄ ⌐⅔↑╢ ⁸  
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ה ┼─  

─ ⌐≈™≡│⁸↔╖ ⅜ 200 /h │

⅜ ≢№╡⁸ ─ ┼─ ⅜№╣┌⁸ ₈

₉≤™℮⁹ ─ ≤⌂╡⁸ ⌐ ⇔≡ ⅜ ↕╣╕∆⁹ │⁸

⌐ ≠⅝ ┘ ⅛╠ ↕╣╢ ⌐ ⇔⁸ ─

≤ ─ ⌂╠┘⌐ ╩ ╢√╘⌐ ↑╠╣√╙─≢∆⁹

≤⇔≡⁸ ≢ ╘╠╣≡™╢ ≤⁸ ⅜ ⌐ ∂≡ ╘╢

∑ ⁸ ⇔ ⅜№╡⁸ ⌐⅔™≡│ ─

⌐ ∆╢ ⌐≡ ─ ∑ ⅜ ╘╠╣≡™╕∆⁹ 

╕√⁸ ╩ ∆╢ │ ≢№∫≡ ⌐ √╡─

⅜ 50 ─ │⁸ ⌐ ≠ↄ ⅜ ≤⇔≡

⌐⌂╡╕∆⁹ 

⌂⅔⁸ ⌐⅔™≡ ─╙─⌐ ╢ ⌐≈™≡│⁸ √╡─

⌂ ⅜ 50 ─ ∑ ⌐≈™≡│⁸ ⅜ 30

≢№╢ │ ⌐≈™≡ ∆╢↓≤≤⌂∫≡™╕∆⁹ ⌐≈™≡│ 8-

6 ┘ 8- 7⌐ ⇔╕∆⁹ 
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8- 6 ⌐ ╢  

─   ∑  

◌♪Ⱶ►ⱶ ┘∕─  0. 03 /L  Ί 

◦▪fi  /L  0.3 /L  

┘ ⌐ ╢⁹  
/L  0.3 /L  

┘∕─  0.1 /L  Ί 

◒꜡ⱶ  0.5 /L  0.1 /L  

┘∕─  0.1 /L  0.05 /L  

┘▪ꜟ◐ꜟ ∕─ ─  0.005 /L  Ί 

▪ꜟ◐ꜟ      ↕╣⌂™↓≤⁹ Ί 

ⱳꜞ ⱦⱨ▼♬ꜟ 0.003 /L  Ί 

♩ꜞ◒꜡꜡◄♅꜠fi 0. 1 /L  Ί 

♥♩ꜝ◒꜡꜡◄♅꜠fi 0.1 /L  Ί 

☺◒꜡꜡ⱷ♃fi 0.2 /L  Ί 

 0.02 /L  Ί 

1,2-☺◒꜡꜡◄♃fi 0.04 /L  Ί 

1,1-☺◒꜡꜡◄♅꜠fi /L  Ί 

◦☻- 1,2-☺◒꜡꜡◄♅꜠fi 0.4 /L  Ί 

1,1,1 -♩ꜞ◒꜡꜡◄♃fi /L  Ί 

1,1,2 -♩ꜞ◒꜡꜡◄♃fi 0.06 /L  Ί 

1,3-☺◒꜡꜡ⱪ꜡Ɑfi 0.02 /L  Ί 

♅►ꜝⱶ 0.06 /L  Ί 

◦ⱴ☺fi 0.03 /L  Ί 

♅○ⱬfi◌ꜟⱩ 0.2 /L  Ί 

ⱬfi♀fi 0.1 /L  Ί 

☿꜠fi ┘∕─  0.1 /L  Ί 

╒℮ ┘∕─  
        10 /L  

       230 /L  
Ί 

┤∫ ┘∕─  
        /L  

        15 /L  
Ί 

▪fi⸗♬▪⁸▪fi⸗♬►ⱶ ⁸

┘  

L⌐≈⅝▪fi⸗♬▪

⌐0.4╩ ∂√╙─⁸

┘ ─

100 /L  

Ί 

1,4-☺○◐◘fi 0.5 /L  Ί 

( 46 21 35 )  

( 49 27 18 )  
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8- 7 ─╙─⌐ ╢  

  ∑ β 

▬○fi  

pH  

   5.8  

8.6  

   5.0  

9.0  

Ί 

BOD  
160 /L  

( 120 /L)  

40 /L  

( 30 /L)  

COD  
160 /L  

( 120 /L)  

40 /L  

( 30 /L)  

SS  
200 /L  

( 150 /L)  

50 /L  

( 40 /L)  

ⱡꜟⱴꜟⱫ◐◘fi

 
/L  /L  

ⱡꜟⱴꜟⱫ◐◘fi

( )  
30 /L  /L  

ⱨ▼ⱡ ꜟ  /L  0.1 /L  

 /L  0.5 /L  

 /L  1.5 /L  

 10 /L  /L  

ⱴfi●fi  10 /L  /L  

◒꜡ⱶ  /L  0.6 /L  

 
 

3,000 /  
800 /  

 
120 /L  

( 60 /L)  
Ί 

 
16 /L  

(  /L)  
Ί 

β∕─ ─ ∕─ ─ │ 30 100m³/ ⁹

30m³/ ─

│  

( 46 21 35 )  

( 49 27 18 )  
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╕√⁸ ╟╡ │ ⌐ ↕╣≡⅔╡⁸ √╡─ ⌂

⅜ 50 ≢№╢ ⁸ COD⁸ ┘ ─

⅜ ↕╣╕∆⁹ ↔╖ │ ⌐ ∆ ⌐╟╡ ↕╣╕

∆⁹ 

COD ─  

 30× ×10- 3 

  COD ─ /  

  ─ /  

 

─  

 n 15× ×10- 3 

 n ─ /  

  ─ /  

 

─  

 p × ×10- 3 

 p ─ /  

  ─ /  

 

┼─  

╩ ⌐ ∆╢ │ ─ ⅜ ↕╣⁸ ╩ 8- 8⌐ ⇔

╕∆⁹ 
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8- 8 ⌐ ╢  

  














































































































