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1.   

│⁸ ─ ⌐ ⇔⁸ │ ▪ꜟⱪ☻ ⁸ │ ⁸ ה │ ה

⌐ ⇔≡⅔╡⁸ ─ 189.36km2─℮∟ │ 159.87km2≢⁸ ─ 84 ╩ ╘≡

™╕∆⁹╕√⁸ │⁸106.49km2 ╩♠ⱴꜝ◌ה◑☻∟℮─⧵⁸≢ ≤⇔√ ─ │

25.87km2≤⌂∫≡™╕∆⁹ 

≢│⁸↓╣╠─ ╩ ⇔⁸ ⌐⅔↑╢ Ᵽ▬○ⱴ☻ ה ─

⌐ ↑√ ─ Ᵽ▬○ⱴ☻ ─ ╩ ⇔⁸ ⌂ ╩ ∆╢↓≤≢⁸

─ ≤ ┼ ↑≡─⸗♦ꜟ ╩ ∆╢↓≤╩ ⇔╕∆⁹╕√⁸↓╣╩ ≤⇔

≡ ╛ ┼─ ─ ╩ ╡⁸ ╕╣√ ╩ ≤∆╢ ─ ╛

─ ⌐╙ ∆╢↓≤╩ ≤⇔╕∆⁹ 
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2.  ḱ  

2.1   

2.1.1   

♪כ◔☻◌─  ─ ╛◖☻♩ ⅛╠ ⅎ≡⁸ Ᵽ▬○ⱴ☻ ─╖╩

⌐ ╩ ℮↓≤│ ≢│№╡╕∑╪⁹∕─√╘⁸ ≢│ⱴ♥ꜞ▪ꜟ ╩

⇔≡ ↕╣√ ♪כ◔☻◌─ ╕≢ ╩ ≤⇔⁸∕↓≢

∆╢ C ╩ Ᵽ▬○ⱴ☻≤⇔≡ ∆╢≤™℮ ⌐ ∫≡™╕∆⁹ 

√∞⇔⁸↓↓ ⁸ ≢│ ─ ╩ ℮ ╛ ⅜╒≤╪≥ ↕╣≡™⌂™─⅜ ≢∆⁹

∕─√╘⁸ ⌂╢ ─ ⌐ ╕╠∏⁸ ⌂ ─ ╛ ⅛╠ ╕╢

─ ⌂≥╙ ╘≡ ─ ╙ ⌐⅔™≡⁸ ┼─ⱥ▪ꜞfi◓╛

╩ ⇔╕⇔√⁹ 

 ⁸ ─ ╩ ↄ 8,841ha ≢│⁸ ─ ⅜ 7 ⌐─╓╡╕∆⁹

∕─√╘⁸ ─ ⌂≥╩ ∂√ ─ ⁸↕╠⌐│ ≤⇔≡─

╩ ⅛∆√╘─ ╛ ╙ ⌐⅔™√ ─◓ꜝfi♪♦◙▬fi─ ≈™≡╙

⇔╕⇔√⁹ 

2.1.2   

 ─ ╛ GIS ♃כ♦ ╩ ≤⇔≡⁸ ─ ≤ ╩ ⇔╕⇔√⁹∕─ ≢⁸

╩ ╗ ה ┼─ⱥ▪ꜞfi◓╛ ╩ ™⁸ ─ ה ⁸

⁸ ◦☻♥ⱶ⁸ ╩ ╗ ╩ ⇔⁸ ┘ ⌐ ⌂ Ᵽ▬○ⱴ

☻ ╩ ⇔╕⇔√⁹ 

⌂⅔⁸ ≤⌂╢ Ᵽ▬○ⱴ☻─₈ ₉≤₈ ₉│ ─╟℮⌐ ⇔⁸∕

╣∙╣─ ╩ ⌐ ⇔╕⇔√⁹ 

─

 

Ừ₈ ₉│⁸ ≢ ⌂ ─ ⌂ ≢∆⁹

⌐│ ה ⌂ ≢ ⅜ ⌂ ╙ ╘≡⁸ ─ ─ ─ ≤

⇔╕∆⁹ 

 

Ừ₈ ₉│⁸ ה ⌂ ╙ ⇔⁸₈ ⌐ ┘ ⅜ ⌂ ─ ₉

≢∆⁹ ה ⅜ ⌂ ⅛╠ ↕╣╢ ≢№╡⁸⅛≈⁸∕─ ≢╙ Ᵽ▬○ⱴ☻

≤⇔≡ ≢⅝╢ ≤⌂╡╕∆⁹ ♪כ◔☻◌⁸│⌐ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟ

⁸ ה ⌐ ↕⌂™ ╛ ₈ ⅜╡ ₉₈ ₉ ─ C ≤⇔≡

↕╣╢╙─⁸ ≢ ∆╢₈ ₉₈♅♇ⱪ₉₈⅔⅜ ₉ ╩ ≤⇔╕∆⁹ 

⌂⅔⁸ ⌐ ↕╣≡™⌂™₈ ₉ ┘₈ ₉│⁸ ≢│ ה

⌐ ⅜ ≢№╢ ⅜ ↄ⁸₈ ₉─ ⅛╠ ⇔≡ ╩ ™╕∆⁹ 
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 2 -1  ṇ ṇ ṕ Ṗ 

2.2  ḭ  

2.2.1  ḱ  

─ │ ─╟℮⌂ ╩ ∫≡™╕∆⅜⁸ ⌐ ⁸ ─ │↕╕↨╕≢

∆⁹∕─√╘⁸╕∏ ─ ╩♃כ♦ ⇔⁸↓╣╩ ⌐ ∆╢↓≤⌐╟∫≡⁸ ─

╕⅛⌂ ╩ ⇔╕⇔√⁹╕√⁸ ⁸ ⌂≥ ה ─

⌐≈™≡│⁸ GIS ╩ ∫≡ ⇔╕⇔√⁹ 

 

(1)   

  

─ │ 15,746ha ≢⁸ ─ 18,936ha ─ 83 ╩ ╘⁸ ⅜ 68 10,650ha ⁸

⅜ 32 5,069ha ≤⌂∫≡™╕∆⁹ 

▪ꜟⱪ☻ ▪ꜟⱪ☻ ─ 5 ≤─ ≢╖╢≤⁸ │╒╓

∂≢∆⅜⁸ ≢│ ⅜ ↄ⌂∫≡™╕∆⁹ ≤⇔≡│⁸ ≢ ─ 49,203ha⁸

─ 52 ╩ ∆╢ ⌐⅔™≡⁸ ⅜ 61 29,931ha ≤ ⌐ ↄ⁸↓╣⅜

─ ╩ ⅝ →≡™╢√╘≢∆⁹ 

 

ǋ ᾛ  

Ǎ Ǔȑ Ʋ ᾩ  

Ǐ : ᾛ♄ Ʋʥ  

ǉ  

Ǒ ϷƲ  

ǒ  

 ֛ט

CO2ɵ  

CO2ᶭὑ 

┴  

̱  

 ɵʸẐ  ӭ ᴜ  ᴜ  ⱦ  

℅ 

 

ɚɶɇ 

ֻ ɵ  

 

Ʋ  

Ʋ ̸  

ȿɁɕɵ  

ɘɪɁɆ 

ɵқ› 

ȿɁɕ  

ǑǓ  
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  2 -2   

 
 ha   

 

 

 ha     

▪ꜟⱪ☻  110,965 93,429 43,175 50,254 84% 54% 

 18,936 15,746 5,096 10,650 83% 68% 

 17% 17% 12% 21%   

₈ ─ 29 4 ₉ 

⌂⅔⁸ ─ ↄ│ ⌂≥ ⅜ ⇔ↄ⁸⅛≈ ⌐ ↕╣≡ ה

⌐ ↕⌂™√╘⁸ ≢│ ⌐ ╩ ∫≡ ─ ה ╩ ∫≡™╕∆⁹ 

 ṕ ḱ Ṗ 

10,650ha ─℮∟⁸ 1,808ha ╩ ↄ 8,841ha─ │⁸ 2,312ha⁸

6,529 ha≢⁸ ─ ╘╢ 74 ⅜ ─ 3 ↄ⌐ ⇔≡™╕∆⁹ 

∟⌂╖⌐⁸ 2,312ha ה 6,529 ha ─ │⁸╒╓ 2,157ha ה 6,684ha 

─ ≤ ⌂∫≡™╕∆⅜⁸▪◌ⱴ♠─ ↄ⅜ ≢№╢√╘⁸ ≤⇔≡∕─ ≢ ⌐ ⅜

╣≡™╕∆⁹ 

⁸ ≢│ ⁸ ≢╒╓ ≢⁸ ≢╖╢≤ ⌐ ─ ⅜ ↄ⌂∫≡™

╕∆⁹ ⅜♃כ♦─ ∏⇔╙ ╩ ⇔≡™⌂™ ⌐│ ⅜ ≢∆⅜⁸∕╣╩ ⇔ ™≡

ⅎ≡╙⁸ ⅜ ⌐ ™ ╛ ™⌐⁸ ─ ™ ≢ ⇔≡™╢╙

─≤ ↕╣╕∆⁹ 

 2 -3  ḱ ḭ ḭ  

 

 

 

  

    

 (ha) 8,841 2,312 26% 6,529 74% 

 ( m3) 1,244 627 50% 618 50% 

 (m3/ ) 15,799 9,390 59% 6,409 41% 

─ 29 4  

₁─ ⌐ ╢≤⁸ ≢│☻◑─ ╘╢ ⅜ ↄ 67 ⁸ ™≢◌ꜝⱴ♠ 24 ⁸

▪◌ⱴ♠ 8 ─ ⌐⌂∫≡™╕∆⁹ ─ │₈∕─ ₉≢№╡⁸ │Ⱪ♫╛♫

ꜝ ⅜ ⌂™╟℮⌐ ↑╠╣╕∆⁹⇔⅛⇔⁸↓─ │╙≤╙≤ ⅝⅜ ╪≢№∫√↓≤⅛╠╙

⅛╢╟℮⌐⁸ ╛◐ⱡ◖─ ≤⌂╢ ⅜⅛⌂╡№╢≤ ↕╣╕∆⁹ 
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 2 -4   

   

☻◑ ◌ꜝⱴ♠ ▪◌ⱴ♠ ∕─   Ⱪ♫ ♫ꜝ ∕─   

 (ha) 1,550 558 181 23 (2,312) 341 318 5,870 (6,529) 

 67% 24% 8% 1% 100%  % % % 100%  

 ( m3) 472 116 35 4 (627) 41 31 545 (618) 

 (m3/ ) 7,591 1,482 273 44 (9,390) 176 334 5,899 (6,409) 

─ 29 4  

 

 

 2 -5  ṕ ḱ Ṗ 
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 2 -6  ṕ Ṗ 

  

⅜ 5,318ha ─ 50 ≤╙∫≤╙ ↄ⁸ ─ ↄ⅜↓↓⌐ ∆╢√╘⁸ ≢

│ ─ 68%╩ ╘╕∆⁹√∞⇔⁸∕─ │ ⅜ ha ─ ≢∆⁹ 

│ 2,020ha≢ ─ 19 ╩ ╘╕∆⁹√∞⇔⁸∕─ 7 │ ≢⁸ │ 537ha

108ha⁸ 430ha ≢№╡⁸ ≢╖╢≤ ─ 6%≤ ↄ⌂╡╕∆⁹⇔⅛⇔⁸∕─

≢╙ ⌐№╢ │ ⅜╕≤╕∫≡⅔╡⁸ ─ │ ≤⇔≡☻◑─ ⅜ ╦╣≡™╕

∆⁹⇔√⅜∫≡ ─ ≤⇔≡│⁸↓─ ⅜╙∫≤╙ ⅜ ™╙─≤ ⅎ╠╣╕∆⁹ 

│ 1,098ha ─ 10 ≢⁸∕─ 819ha │ ≢∆⁹╕√⁸∕─ ⌐

≢ ha ─ ╩ ∆╢ ╙№╡╕∆⅜⁸╛│╡∕─ │ ≢№╢√╘⁸

╩ ≤∆╢ │◖☻♩ ⌐ ⇔™─⅜ ≤ ⅎ╠╣╕∆⁹ │ ⇔╕∑╪⁹ 
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 2 -7   

    

      ∕─  

 (ha) β  10,650 29 2,020 0 5,318 1,098 542 1,641 

 100% 0% 19% 0% 50% 10% 5% 15% 

 ( m3) 1,223,275 2,305 68,116 0 828,165 90,540 59,224 174,925 

 100% 0% 6% 0% 68% 7% 5% 14% 

 

 

 

 2 -8  ṕ Ṗ 

 ṕ ḭ ḭ Ṗ 

≢│⁸ ⁸ ≤╙⌐ 10 50 ╩ ⅎ╢ ⅜ ↄ⌂∫≡⅔╡⁸ ─

⌐ ⅝⌂ ╡⅜ ╠╣╕∆⁹ha ╡ m3 │⁸ ≢ 271 m3/ha⁸ ≢ 95ha⁸

≢ 141 m3/ha ≤⌂∫≡™╕∆⁹↓─ ⅜╙∫≤╙ ⅝™ ─ 15 75 ≢╖

≡╙⁸322 m3/ha ⌐ ╕╡⁸ ─ ≢ ─ ─ ⅜ ≢№╢↓≤╩ ⇔≡

™╕∆⁹ 
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∟⌂╖⌐⁸ ≢│⁸ ─ ╩ ─ ⌐ ∆╟℮⌐ ╘≡™╕∆⁹

⌐ ™ ≢ ╢≤⁸☻◑⁸◌ꜝⱴ♠⁸▪◌ⱴ♠│™∏╣╙ 40 ⁹♫ꜝ ⁸∕─ ⅜ 20 ≤

⌂∫≡™╕∆⁹↓─↓≤⅛╠╙⁸ ─ ╛ ╩ ⌐ ⅝≈≈⁸ ⌐≈™≡│

⌐ ╛ ─ ⌐ ↑√ ╩ ℮↓≤⅜ ≤ ⅎ╠╣╕∆⁹√∞⇔⁸ ⌐

≈™≡│ 15 ─ ─ ╘╢ ⅜ ↄ⁸∕─⅛⌂╡─ │ ╛ ─ ≢ ⅜ ⇔

™╙─≤ ↕╣╕∆⁹ 

 2 -9   

 ☻◑ ◌ꜝⱴ♠ ▪◌ⱴ♠ ♫ꜝ  ∕─  

 40  40  40  20  20  

╩ ∆═⅝ 

─  
50  50  50  30  30  

╩ ∆═⅝ 

─  

⅔⅔╗⌡ 

80  

⅔⅔╗⌡

80  

⅔⅔╗⌡

80  

⅔⅔╗⌡

40  

⅔⅔╗⌡ 40

 

 2 -10   

 
ha  m3  ha№√╡ m3  

          

1 0  0  0  0 0 0 Ί ʄ ʄ 

2 8  11  20  0 133 133 0 12 7 

3 29  2  31  772 90 862 27 41 28 

4 22  3  26  1,535 54 1,589 68 17 62 

5 0  55  55  11 1,588 1,599 110 29 29 

6 152  98  250  23,489 4,098 27,587 154 42 110 

7 63  150  213  11,922 7,413 19,335 190 50 91 

8 62  86  148  14,391 4,818 19,209 232 56 130 

9 123  230  353  31,368 15,402 46,770 256 67 133 

10 259  297  556  80,141 22,221 102,362 309 75 184 

11 273  420  693  86,242 35,179 121,421 316 84 175 

12 333  388  721  90,332 33,463 123,795 272 86 172 

13 367  535  902  95,413 49,320 144,733 260 92 160 

14 174  626  800  47,058 60,144 107,202 270 96 134 

15  447  3,627  4,075  144,040 383,673 527,713 322 106 130 

  2,312  6,529  8,841  626,714 617,596 1,244,310 271 95 141 

 



 

9 

 

 2 - 11  ṕ Ḳ ḭ Ḳ Ṗ 

2.2.2   

(1)   

│ 1 ─ ─ ≤ ↕╣⁸ ─ₒha №√╡ ₓ─ ⅛╠

⇔╕∆⁹ 

m3 ha №√╡ m3/ha  × ha  

│⁸ ─ ╩ ⌐ ∆╢√╘─ ≤⌂╢ ≢№╡⁸ ─ ╩

℮↓≤⅜⌂↑╣┌⁸ ⌂ ╩ ℮↓≤⅜ ≤⌂╡╕∆⁹ 

(2)   

─ ─ ha №√╡ ⌐≈™≡ ─ ╩♃כ♦╠⅛ ⇔╕⇔√⁹ ─ ⌐

⅔™≡ 15 ╕≢─ ⁸1ha╡№⅜♃כ♦─ №√╡─ ≢│ ─ 5 8 ≢

≢∆⁹⇔⅛⇔⁸≥─ ≢╙ 10 m3/ ⌐│ ⇔≡™╕∑╪⁹ ≤⇔≡ ─ ─ ⇔↕⅜

№╢≤ ╦╣╕∆⅜⁸ ─ ╣⅜ ╦╣≡™⌂™↓≤╙ ─ ≈≤ ⅎ╠╣╕∆⁹ 

 

 2 -12  ṕ Ṗ ṕ Ṗ 
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(3)   

─ │⁸ ה ⌂≥⌐╟∫≡ ⅝ↄ ⌂╡╕∆⁹∕─√╘⁸ ≤ ⌐ ⇔⁸

─ ha№√╡─ ╩ ⇔⁸ ╩ ⇔╕⇔√⁹ 

 ∕─ ⁸ ─ ─ │ 15,799 m3/ ≢№╡⁸ ─ │ 9,390 m3/ ⁸

6,409 m3/ ≤ ↕╣╕∆⁹ 

 

 2 -13  ểha טּ  

 2-14  ḭ ḭha טּ  

 
ha  m3/  ha№√╡ m3/  

          

1 0  0  0  0 0 0 Ί ʄ ʄ 

2 8  11  20  0 18 18 0 2 1 

3 29  2  31  227 9 236 8 4 8 

4 22  3  26  128 4 132 6 1 5 

5 0  55  55  1 84 85 9 2 2 

6 152  98  250  1,252 163 1,414 8 2 6 

7 63  150  213  497 229 726 8 2 3 

8 62  86  148  426 146 572 7 2 4 

9 123  230  353  610 395 1,005 5 2 3 

10 259  297  556  1,293 563 1,857 5 2 3 

11 273  420  693  1,141 639 1,780 4 2 3 

12 333  388  721  1,088 608 1,696 3 2 2 

13 367  535  902  1,150 823 1,973 3 2 2 

14 174  626  800  515 813 1,327 3 1 2 

15  447  3,627  4,075  1,063 1,916 2,979 2 1 1 

  2,312  6,529  8,841  9,390 6,409 15,799 4 1 2 
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2.3   

⌐ ⌂ Ᵽ▬○ⱴ☻─ ╩ ∆╢ ≤⇔≡⁸ ∆╢

⁸ ⁸ ⁸ ┼─ⱥ▪ꜞfi◓ ┘ ╩ ™╕⇔√⁹ 

 2 -15   

 
 

(β) 

 

β  
 ♅♇ⱪ ⅔⅜  

 

 

 

 

 

 

 

    

≢  ≢  

⁸♅♇ⱪ⁸Ɑ꜠♇♩⌐  ⁸  Ɑ꜠♇♩ 

─ ⅛╠ ↕╣╢
≤ ╕╣╢ C ╩ ≤∆╢ 

┘ ─ ≢ ∆╢╙─
╩ ≤∆╢ 

⇔≡
™╢ C  

⇔⌂™
⁸♃fi◖꜡ 

∑∏
≡↕╣╢  

 
♅♇ⱪ
⁸  

⅔⅜ ⁸
ⱪ꜠כ♫כ  

 β ─ ⌐⅔™≡⁸ │ ≢ ≤ ╩ ⌐ ∆╢↓≤│ ה ⌐

≤ ⇔√√╘⁸₈ ₉─ ⅛╠ ⇔≡™╕∆⁹ 

 

 2 -16   
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2.3.1   

(1)  ṕ ḭ Ṗ ḭ  

 2 -17  ( )  

 

 2 -18  ( ︡ ךּ )  
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(2)  ḱ פּ  

ⱥ▪ꜞfi◓ ┘ ─ ⁸ ▪ꜟⱪ☻ ⁸ ∕╣∙╣─ ה ⌐≈™≡⁸ ─╟

℮⌂ ⅜ ╠╣╢↓≤⅜ ⅛╡╕⇔√⁹ 

 ḱ ḭ  

ü ↓─ ▪ꜟⱪ☻ ─ 5 ─ ─ⱳ♥fi◦ꜗꜟ≤⇔≡│⁸

25 1-12 ≢№╢ 14,689 m3/ ℮∟ 7,247 m3/ ⁸

│ 6,000 m3/ ╩ ⌐∆╢─⅜ ⅛⁹√∞⇔⁸ ⅛╠ ─ ⅜ ⌐

∆╢ ≢⁸ │ 28 ⌐ 10,000 m3⁸ 29 ⌐│ 12,000m3≤ ⌐

⇔≡™╢⁹ 

ü ─ │ ▪ꜟⱪ☻ ≢ 2 m3/ ⁸ ╩ ╦∑╢≤ 7 m3/ ≤

↕╣╢⁹℮∟ BהC │ ╛ ─ Ᵽ▬○ⱴ☻ ╛ ↑ ≢ ™ ™ ⁹ 

ü ▪ꜟⱪ☻ ≢ ⅛╠ ה ╕≢≢⅝╢ │ פֿ ⁸

≤ ↄ╠™⁹ ─╖╛∫≡™╢ ╛ ⌐╛∫≡™╢ │ ⌐╙

™ↄ≈⅛№╢⁹ 

ü │ 29 4 ⅛╠ ╩ ⁹ 

ü ☻◑ ⌂ 50 ─ ≢│⁸50 60m3/ha β ↄ╠™─ ⁹ 

β ─ ≢│⁸70 80m3/ha ≢⁸ ⅜ ↑╣┌ 100m3/ha ∑╢ ╙

№╢≤─↓≤⁹ 

ü ◌ꜝⱴ♠ ╛▪◌ⱴ♠ ─ ⁸ │ 50 80m3/ha ⁹ 

ü │ №√╡─ ⅜ ⌂ↄ⁸ ╙ ⌂™⁹ ⅜ ™─≢⁸♅♇ⱪ⌐⌂╢ ╙ ↄ⁸

│ ⌐ ─ ⁹ ⌐ ⇔≡™╢ │ ⌐ ⌂™⁹ 

ü A~C ─ │⁸ ─♃▬ⱪ╛ ⌐╟∫≡ ⅝ↄ ⌂╢⅜⁸☻◑─ C │ ⌂ↄ

≤╙ 30%│ ╢⁹ ⌐╟∫≡│ C ⅜ 70% ⌐⌂╢ ╙№╢⁹ 

ü ▪ꜟⱪ☻ ⌐│№╕╡ ⌂ │⌂™⁹ │ 30 ↄ╠™⁹∕─ ≢│▪◌ⱴ♠⅜ ™⅜⁸

ↄ™ ╙ ⅜╡ ╘≡™╢√╘⁸ ╩ ╘≡™╢⁹√∞⇔⁸ │▪◌ⱴ♠─

⅜ ⌂ↄ⁸ ≢╙⌂™─≢⁸ │ ─ ⌐│⌂╠⌂™⁹ 

 

Ᵽ▬○ⱴ☻ ⌐≈™≡  

ü ↓─ ─C ─ ↄ│₈™™≠⌂⅔ ─ ₉⌐ ╣≡™╢ β ⁹ 

β ⅜♩ꜝ♇◒╩ ≡⁸ ╕≢ ╩ ⅝ ╡⌐ↄ╢⁹ 

ü ─◌Ⱶ♠꜠ Ɫכ♫☻●כ ♅♇ⱪⱲ▬ꜝ100כkW ⌐│⁸ ⅜№╢

↕∑√ ╩ ♅♇ⱪ☿fi♃כ⌐ ∟ ╪≢♅♇ⱪ ⁹∕↓⅛╠ ⅜♩ꜝ♇◒⌐≡

⌐№╢♅♇ⱪꜘכ♪⌐ ה ⇔√ ≢⁸ ╕≢ ⇔≡™╢⁹ 

 ḱ ḭ   

ü ⌐│ ⌂ ╛ │ ⇔⌂™⁹ 

ü ⁸ ─ ⌐│⁸∕╣∙╣─ ≢ ─ ה ⌐ ⌐ ∫≡™╢

ⱷfiⱣכ ⅜ ™╢⁹ ─℮∟ 4 ⅜ ↓℮⇔√ⱷfiⱣכ⅜

⌐ ≡ↄ╣╣┌⁸ ─ ╙ ╗ ⅜ ™⁹ 

ü ─ ≤⌂╢ │ ⌐ ─ ₈ ₉ ⌐№╢⁹ │ ≤⇔≡☻◑⁹√∞⇔

─ ≢ A │ ™⁹ 
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ü ↓─ ≢│☻◑ ─ │ ≢ 300m3/ha⁸ ≢╙ 400m3/ha ⁹ 

ü ↓─ ─ ─ │ 50 60m3/ha ≤™℮ ╩ ⅜☻כ◔℮ ⁹ ─

⌂≥  

ü │ ⅝⅜ ╪⌐ ╦╣≡™√⁹╙≤╙≤ ─ ⅜ ™ ⁹ 

ü ⌐│ ╩ ⇔√ ⅜ י8ִ №╢⅜⁸ 26 ─

─ ≢⁸ ╡ ⅜ ╪≢™⌂™ ⅜ ™⁹ ⌐ 2 3 │™∏╣╙ ⅜

☻♩♇ⱪ⇔≡™√⅜⁸₈ ₉≢│ ⅛╠ ⁹ ≤⇔≡│⁸ ─ ⇔╙ ™⌂⅜

╠⁸ ╩ ⇔≡™⅝√™≤ ⅎ≡™╢⁹ │  

ü ⅛╠│ ─ ╩ ⇔√ ─ ╩ ╘≡™ↄ ⁹ ⌂

≢│ ╩ ╣≡ ─ ╙ ℮⁹ 

ü ≤⇔≡│⁸ ─ ⁸ ─ ⁸ ─ ╩ ⇔√

╩ 3≈─ ≤⇔≡ ─ ╩ ╘⁸∕↓≢ ∆╢ ╩ ≤⇔≡ ∆╢↓≤╩

⁹ 

ü ─ │ ⁹ ─ ⌐ ∫≡⁸╕∏│ ┼─▪fi◔כ♩ ⌐

╟╢ ⅛╠ ╘╢▬ⱷ⁹☺כ∕─ ≢ ⌐ ─ ↑─ ≤⇔≡ ⁹ ⌐ ™

─ │ ≢ ╘╢ ⁹™∏╣⌐∑╟⁸ ⌐│ ─ ≤⌂╢

⁸ ⁸ ™∏╣╙ ⌂™─≢⁸ ⅝⌂ │ ↕╣⌂™⁹ 

 

Ᵽ▬○ⱴ☻  

ü ─ ⅜⅛⌂╡ ⇔≡ ⇔≡™╢─≢⁸ ⌐│ Ᵽ▬○ⱴ☻─

◄Ⱡꜟ◑כ ≤™℮ ≢╙ ⌂ ⁹ 

 

(3)   

≢↓╣╕≢⌐ ↕╣√ √╢ │ ─ ╡≢∆⁹™∏╣─ ⌐╙ ≤

─ ⅜ ╕╣╕∆⁹ 

 ─ ≢ ⅜╒╓ ⇔≡™╕∆⅜⁸ ⌐│ 26 ─ ⌐╟╢

─ ≢⁸ ⇔≡™√ ╛ ╩ ⅜☻כ◔╢™≡⇔ ↄ ╠╣╕∆⁹∕─√╘

╖─ ≢╙⁸ ⌐│ ≤⌂╢ ⅜⅛⌂╡ ∫≡™╢ ⅜№╡╕∆⁹ 

 ⁸ ╢ 4 ─ ≢│⁸ 2 ╒≤╪≥ ⅜ ↑╠╣⌂™ ≢⇔√⅜⁸ ⌐ ∫

≡╟℮╛ↄ₈ ₉≢ ⅜ ≤ ─ ⌐ ╡ ⅎ≡ ↕╣√≤↓

╤≢∆⁹ 

 2 -19   

 │╒╓ ⇔√  ╕√│ ─  

         

 37 ha 111ha 60 ha 15 ha 25ha 47ha 
33 ha 
ɖ 

42 ha 

 

 
59  89  19  92  9  43  

82  

84  

2  

3  

 30 ha 111 ha 41 ha 12 ha 25 ha 21 ha 6 ha 19 ha 

 1,019 m3 N.A.  1,828 m3 N.A  N.A.  1,581 m3 196 m3 1,515 m3 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 βN.A.│♦כ♃ ⇔─ ⁹ 
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 2 -20   

(4)   

ₒ ─ ₓ 

─ ה ⅜ 1 №╢ ⅜№╢⅜⁸∕─ │ ─ ≢◌Ᵽכ∆╢▬ⱷ⁹☺כ 

5ha ה ≢─ ⅜ ≤⌂╢⅜⁸ ∞↑≢⌂ↄ⁸ ⅛╠ ╡⌂≥ ™

⌐ ⅎ╢⁹ ─ ⌐ ═≡ ™ ⅜╟™⁹ ─ │ ≢│⌂™⅜⁸≢⅝

╢∞↑ ∆╢─⅜ ╕⇔™⁹ 

│≢ ה ha ⁸⅜╢№╙☻כ◔℮™≥ ∞≤ 10~20 ha/ ↄ╠™─▬ⱷ⁹⅛☺כ 

│ ה ⁸ ™∏╣≢╙ ⁹ ≢│⌂ↄ⁸≢⅝╢∞↑ ⌐ ↄ≡ ⌐≈⅝╛∆

™ ԇ ≢─ ╩ ⇔≡™╢⁹ 

╛ ה ⌂≥─ ≢ ⅜⇔∫⅛╡ ╦╢ ⅜ ╕⇔™⁹ 

ₒ ─ ₓ 

≢ ה ≤⌂╡∕℮⌂ │ ╩ ⌐ 10 №╢⁹ ─ ⅜ ⇔≡™╢─

│⁸ ≢│₈ ₉─╖⁹ 

₈ ה ₉⌂≥≢ ⌐╙≤≠ↄ ⅜ ⇔™ │⁸↓─ ╩ ⇔≡

∆╢ ╙ ⇔√™⁹ 

ₒ ─ ₓ 

≢ ה 40ha 100 ╩ 10 15 ⅛↑≡ ∆╢▬ⱷ⁹☺כ 

≡≈⅛⁸│⌐ ה ⅜ ⇔≡ │ ⌐ ⅜ ↕╣≡™╢₈ ₉╛⁸

─╦↕┘ fiⱪꜗ◐♩כ○ ⌂≥⅜ ╕╣≡™╢⁹∕─√╘ ⌐│⁸

∆╢ ≤ ╦∑≡Ɫ▬◐fi◓╛♩꜠▬ꜟꜝfi─◖כ☻╩ ⱶ☼ꜞכ♠◖◄⁸≤⌂╢∆

─ ≤⇔≡╙ ≢⅝╢ ≠ↄ╡╩ ⇔√™⁹ 

 

 2 -21  
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(5)   

≢│⁸ ─╟℮⌐ ╛ ─ ≤ ╪≢⁸ ─ ╩ ∂

√ ─ ╩ ⇔≡™╕∆⁹∕─ ≢╙ ⌐ ≤ ⅎ╠╣╢ ┘ ה ─

╩ ≤⇔≡⁸ ⱷfiⱣכ⌐╟╢ ╩ ™╕⇔√⁹ 

 

 2 -22   

ה ─  
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(a)   

Ᵽ▬○ⱴ☻ ╩ ╢√╘⁸ 125 ⁸11 ─ ≤ ╩

∆╢↓≤⁹ 

(b)  ṇ  

   ₒ 1 ₓ 30 11 20 9 00 14 00⁸   

   ₒ 2 ₓ 30 12 12 8 40~12 40⁸   

(c)  ṕ Ṗ 

   ₒ 1 ₓ 

  

   

  

  

   

   

   

   

   ⅔↓⇔  

    

ₒ 2 ₓ 
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(d)   

ₒ 1 ₓ 

9 00   

9 10   

10 10 ╡  

11 30  

11 45 1,187m  

11 50 1,187m  

12 20  

12 45 1,170m ⅛╠ ⅎ╢  

13 55  

 

   ₒ 2 ₓ   

8 40  ╕≢  

9 10  ♩fiⱠꜟ 

9 ה  20  

9 ה ╦™≥∫╞╖  40 ה  ╡ ⇔ₒ 2-23  x

10 ה 10  

10 45 1,154m ♩꜠♇◐fi◓☻♃fiⱪ           ₒ 2-23  x

11 00 1,165m ╙⌂⅝                ₒ 2-24  x

11 35 1,132m 1,170m Ⱶ☼♫ꜝ           ₒ 2-24  x

11 45 1,122m                    ₒ 2-24  x

12 05 1,062m  

12 25 864m  

12 40  

(e)   

ₒ 1 ₓ 

ה  │ 95ha ∞⅜⁸ ⌐╟╢≤ 400ha ™≤─↓≤⁹ 

ה  406 ╕≢ ╦∑╢≤ 1,000ha ⅛⁹ 

ה  ⅜ 18 ╟╡ 25ha ⁹ ∟⅜ ⌂ ⁹ 

ה  ╕≢─▪ⱪ꜡כ♅│ ⅜ ↕╣≡™╢⅜⁸ ⅜ ─ ─ ≢№╡ │

≢⅝⌂™⁹ 

ה  ╛ │№╢⅜⁸ ∆╣┌♩꜠♇◐fi◓ ≤⇔≡ ⁹ 

ה  406 ⅛╠ →┌ ☻כ◖ ╙ ⁹ 

ה  ─ №╡⁹ 
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   ₒ 2 ₓ  

ה  │ 406 ♩fiⱠꜟ╩ ↑√ ⅜ ≢ ╦╣≡™╢⅜⁸ 5 ≢ ─

⌐ ⁹ 

ה  ─ ╖╞∫≤™╦ ╕≢│ 20 ⁹ 

ה  │ ה ה ─ ⁹ 

ה  ╖╞∫≤™╦ ⅛╠─ │ ─ ≢ ╕≢ ∑╢⁹ 

ה  ⅛╠─ ╩ ─ ⌐ ╗≤⁸ 30 ≢ ⅜ 50 ⌐ ⇔√≤

╦╣╢♩꜠♇◐fi◓☻♃fiⱪ ⌐ ⁹ 

fiⱪ♃☻ה  │ ⌐ ╦╣≡™╢⅜⁸ ╛ ╩∆╣┌⁸∆┌╠⇔™ ⅜ ↄ⁹ 

fiⱪ♃☻ה  ⅛╠ 15 ≢ ⌐⌂™ ⌐ ⁹ 

ꜝ♫☼Ⱶה  ─ 1,170m │⁸☺ꜗfiⱪ ╛ כ◐☻ ⅜ ∑╢ ⁹ 

ꜝ♫☼Ⱶה  ⅛╠ ⌐♩ꜝⱣכ☻∆╢≤ 10 ≢ ⌐ ℮⁹ 

ה  ⅛╠ ≢ ⁹ 

ה  ⌐│ ╛ ─ ⅜ ₁⌐ ↕╣≡⅔╡⁸ │⇔╛∆™≤ ∂√⁹ 

 

 

 2 -23  ṕ Ṗḭ ṕ Ṗ 

 

 2 -24  ṕ Ṗḭ ṕ Ṗḭ ṕ Ṗ



 

 

 

 2 -25   

2
0
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 ḱ ṕ Ṗ  

(a)   

ה ≢ ─№∫√ ה ─ ⁸ ─ 90  

ה Ᵽ▬○ⱴ☻  

ה  

ה ≤⇔≡─ ─  

ה ─  

(b)  ṇ  

   30 11 22 13 00~14 ה 40⁸ ─  

(c)  ṕ Ṗ 

      

 ─     

     

      

     

      

(d)   

ה 24 ⌐ ╟╡  

ה 121,732  8,387  130,119  

ה ⌐≈™≡│⁸ ⅜ ≢ ⇔√─≢│⌂™⅛ 

ה │ ─ ─ ⅛╠⁸ ⅜  

ה │ ─ ⅛╠ ⅜  

ה │ ≢│⌂™ 

ה │ ⅜  

ה │ │ ─ ⅛╠ ⅜  

─☺♠♠ה ⅜ №╡ 

ה ─ №╡ 

ה ≢☻ⱡכꜙ◦כ─⅔ ─√╘⌐ ⇔√™≤─ №╡⁸ ⅝™ ∆╢

│ ∆╢╟℮▪♪Ᵽ▬☻⇔√⁹ 

ה ⅜№╡⁸ Ᵽ▬○ⱴ☻ ─ ⌐ ⇔ ⌂ↄ⁸ ∆╢↓≤⌐╟╡ ╛

≤⇔≡─ ╙ ╕╣╢⅜⁸◘fi◦ꜛ►►○ ≤─ ⅜ ⁹ 

 



 

 

 

 2 -26  ḱ  

2
2
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2.3.2   

(1)  ṕ Ṗ ḭ  

 2 -27  ( )  

    

⌂ 

 

60m3/ 6 ⁹

╒≤╪≥⅜ ⁹  

190m3/ ⁹

3 ⅜ ⁹ │ ⁸

↑⁹  

100m3 /   

─ ⌐ ∂

≡ ⁹  

 

100m3/   

♠ⱥⱡ◐⁸▪◌ⱴה   

☻ⱪꜟ▪ה ─ │№╕╡

⅜ ↄ⌂™⁹ ─

┼─ ╡│ ™⁹ 

ₒ ⌂ ╣ ₓ 

ה ☿fi♃כ  

ה ⁸   

 

250m3/   

♠ⱴ◌▪⁸◑☻ה  

─◑☻ה №╕╡ ↄ⌂™⁹

≢│ ⇔╛∆™

│╒╓ ⁹ 

ₒ ⌂ ╣ ₓ 

ה ☿fi♃כ  

ה ⁸   

 

140 160m3/  

6 7  

 

 

 

ₒ ⌂ ╣ ₓ 

ה │ ─╖⌂─

≢ ⌐⌂⇔ 

 ∆═≡   ╒╓     

 

 

40m3/ ⁹ ⅜ ⁹

⅔⅜ ╛ⱪ꜠כ♫כ ╙ ⁹  

60m3/ ⁹℮∟ │ 40m3

⁹ ╡│⅔⅜ ╛ⱪ꜠כ♫

כ ⁹ 

40 60m3/  

  

─

 

∕─  

│♅♇ⱪ ⅜ ≢

⅝ ╡⁹ ⌐ ™⁹ 

╟╡ ⌂ ⌂╠ ⁹  

│ ⁹  

╙ 200t/ ╒≥

▪◌ⱴ♠⁸♫ꜝ ⁹  

Ί 

 

 

 2 - 28   ṕ Ṗ  ṕ Ṗ  ṕ Ṗ  
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 2 -29  ṕ Ṗ  ṕ Ṗ  ṕ Ṗ  

 

 2 -30   ṕ Ṗ  ṕ Ṗ  ṕ Ṗ  

 

 2 -31   ṕ Ṗ  ṕ Ṗ ṕ Ṉ Ṗ ṕ Ṗ  
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(2)  ḱ פּ  

ü ⌐ ╛ │⌂™⁹ 

ü ▪ꜟⱪ☻ ≢ ⇔≡™╢ │ ⱥ▪ꜞfi◓╩ ∫√ 3 ─╖⁹ 

ü ™∏╣─ ╙ ≢⁸ Ᵽ▬○ⱴ☻≤⇔≡ ≢⅝╢ ─ │ 3

≢╙ 160m3/ ⁹♅♇ⱪⱲ▬ꜝכ ⌐ ⅎ╢ ⌐ ∆╢≤↕╠⌐ ⌂ↄ⁸

⅔∕╠ↄ 100m3/ ⁹ 

ü ⌐ ⇔≡│⁸ │™∏╣╙ ♅♇ⱪ ⅜ ≢ ⌐ ⅝ ╡⌐ ≡™

╢⁹ │ ≢ ⇔≡™╢⅜⁸♄♄⌐ ™ ≤─↓≤⁹∕─√╘⁸ ╟╡ ⌂

≢ ⇔≡╙╠ⅎ╢⌂╠ ╡⌐ ↄ↓≤⅜ ⁸ ⁹ 

ü ™∏╣╙ ≢№╡⁸ ⌐╙╦∏⅛⌂√╘⁸ ⌐ ∆╢ │ ™≤ ⅎ╠╣╢⁹ 

 Ҝ ─ 100m3/ ─ ╙ ≤⇔≡│◌►fi♩⇔⌂™⁹ 
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2.4   

2.2 ┘ 2.3 ─ ╩ ╕ⅎ≡⁸ ₈ ─ ─ ₉⁸ ₈

⌐ ⅜ ╕╣╢ ─ ⅛╠ ⅜ ╕╣╢ C ₉≤ ⌂⇔⁸

─ ╡ ⇔╕⇔√⁹ 

2.4.1   

2.2.2(3)─ ⅛╠⁸ 

15,799 m3/  9,390 m3/ ⁸ 6,409 m3/  

 

2.4.2   

ₒ ─ ₓ 

ᵑ ☻◑≤ ─ ─ │ 50m3/ha ≤  

◑☻ה ─         50~60m3/ha ↓─ ─ ⌐ ℮   

ה ─ ─       30m3/ha ─ ≢─   

≥◑☻ה ─   60m3/ha ─ ≢─   

 ᵒ5 ⁸ ⁸ ≢ 3 4ha/  ─  

╩ ─═ 15 20ha/   

 ᵓ ─℮∟─ C │ 30 50  ╟╡   

 ᵔ 0.8t/m3≤⇔≡  ≤ ─  

 

ᵑ ᵔ╟╡ ─ Ᵽ▬○ⱴ☻ ─ │    

 225 500m3/ ԇ180 400t/  é 50m3/ha×15 20 ha/ ×30 50 ×0.8 ╟╡ 

 

⌂⅔⁸↓╣╠─ Ᵽ▬○ⱴ☻ │⁸ ≢│ ⌐ ┘ ─ Ᵽ▬○ⱴ☻

↑⌐ ⇔ 4,000 /t ≢ ↕╣≡™╕∆⁹ ◖☻♩╩ ⅎ√♅♇ⱪ

≢│ 6,000 /t ≤ ⅎ╠╣╕∆⁹⇔√⅜∫≡ ⌐⅔™≡╙⁸ ─ ◖☻♩│♅♇ⱪ

№╢™│ 6,000 /t ≤ ⇔≡⁸ ─ ─ⱬ⁹∆╕⇔≥☻כ 

↓─ │⁸ ≢♅♇ⱪ╛ ⌐ ∆╢ │ ◖☻♩⅜ ⅜╢√╘⁸5,000 /t ⌐ ⅜╢

⅜№╢ ⁸ ⌐ ≢ Ᵽ▬○ⱴ☻ ⅜ ↕╣√ │ ⅜♃▬♩⌐⌂╡⁸

⌐ ⅜╡∆╢ ╙№╢ ⌐╙ ⅜ ≢∆⁹ 
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2.5 וֹףּ   

─ ─ ╩ ∂≡ ╠⅛≤⌂∫√⁸ ⌐⅔↑╢ ─ ─ ה ─

◓ꜝfi♪♦◙▬fi ⌐ ∆╢ √╢ ╩ ∆╢≤⁸ ─╟℮⌐⌂╡╕∆⁹ 

 

ü ⅜ ↄ⁸ ⌐ ™ ⅜ ™ ─ ₈ ₉ ╩ ≤⇔≡⁸

─ ⁸ ⁸ ─ ≢ ⌐ ╩ ╘╢⁹ 

ü ╛ ─╖⌐ ╩ ↄ─≢│⌂ↄ⁸ ⱶ⁸☼ꜞכ♠ ─ ⁸ ⌂≥─

╙ ╘√ ⌂ ≠ↄ╡╩ ∆⁹ 

Ҝ ╢№≢♩כ♂ꜞכ◐☻ ≤─ ╩ ⌐⁸ ⌂ ▪ꜟⱪ☻─ ╩ ╦™⌂

⅜╠Ɫ▬◐fi◓⁸♩꜠▬ꜟꜝfi⁸◐ꜗfiⱪ⌂≥↕╕↨╕⌂ ╩ ⇔╘╢ ╩ ∆⁹ 

ü ⌐ →∆╢─≢│⌂ↄ⁸ ─ⱷfiⱣכ≢№╢ ╩ ⌐⁸ 

⌐ ─ ™ ⌐ ⅛╠─ ⁸ ╛ ⌐ ∫≡ ╩ ╡ √∑

≡™╢ ╙ ⅝ ╘╢ ≢─ ╛ ─№╡ ╩ ∆╢⁹ 

ü │◌☻◔כ♪ ⌂ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟ ⌐ ⅛⌂™ C ╩ ≤⇔≡

∆╢⁹ 

 

⌂⅔⁸ Ᵽ▬○ⱴ☻ ─ ⌂ ≤⇔≡│⁸ ─╟℮⌂Ɽ♃כfi⅜ ↕╣╕∆⁹ 

ᵑ ≢ ⁸ ⌂≥ ⌐╟╢ ╛ ╩ ╘╢≤ ⌐⁸

⌐╟╢ ⌂ ⌂ ╖╩ ⇔⁸∕↓⅛╠ ↕╣√ ╩ ∫≡

╩ ∆╢⁹ 

ᵒ │ ─ ⅜ ⇔™ ▪ꜟⱪ☻ ≢ ╛

⅜ ה ⇔⁸ │ ─ Ᵽ▬○ⱴ☻ ↑⌐ ⇔≡™╢ CהD ╩

⌐ ⇔⁸∕╣╩ │ ≢♅♇ⱪ╛ ⌐ ⇔≡ ∆╢⁹ 

 

≢⅝╢∞↑ ↄᵑ─ ◦☻♥ⱶ╩ ∆╢─⅜ ≢∆⅜⁸ ∕╣⅜ ⇔™ ⌐│⁸ᵒ─ ⅛

≡⇔♩כ♃☻╠ ╩ ⇔≈≈⁸ ⌐ ≢─ ≤ ┼≤ ⇔≡™ↄ≤™

℮Ɽ♃כfi⅜ ⅎ╠╣╕∆⁹ 

 

 

 

 

 

 

 2 -32  ṕ ṖṌ ṕ ṖṌ ṕ Ṗ וֹפּ



 

 

 

 

 2 -33  ḭ ḭ  

2
8
 

ה ─  
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3.   

⌐⅔™≡ ⌂ Ᵽ▬○ⱴ☻ ╩◄Ⱡꜟ◑כ ≢ ∆╢√╘⌐⁸ ─

┘ ≢ ╘╠╣╢ ≤ ╩ ╡⌂⅜╠⁸ ⌂ ╩ ⇔≡™ↄ√╘─⇔ↄ╖╩

⇔╕⇔√⁹ 

3.1   

⁸ ╕√│ ≢ ⌐ Ᵽ▬○ⱴ☻ ╩ ∫≡™╢ ⌐≈™≡⁸ ⁸

⁸ ─ ⁸ ∆╢ ≤ ⁸ ↑ ╣ ⌂ ⁸ ┼─

⌐≈™≡ⱥ▪ꜞfi◓ ╩ ™╕⇔√⁹ 

≢│ ╩ ℮ ─ ₁⌂≥╙ ↄ™╕∆⅜⁸ ≤⇔≡│ ⌐ ⱨ□כⱶ ⅜

╩ ∫≡™╕∆⁹ 

♅♇ⱪ⌐≈™≡│⁸ ⅜ ∆╢ ꜞ◘▬◒ꜟ☿fi♃⁹∆╕╡№⅜כ↓↓≢│

─╙≤⁸ ╩ ↑≡ ─ ╩ ∫≡™╕∆⁹╕√⁸ ⌐ ∆╢

⌐│ ⅜ ∆╢ ♅♇ⱪ☿fi♃⁸╡№⅜כ ♅♇ⱪ╩ ⇔≡™╕∆⁹ 

Ɑ꜠♇♩⌐≈™≡│ ┘ ⌐│Ɑ꜠♇♩ │ ↄ⁸ ─ ⅜ ∆╢

Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ ⅜№╡╕∆⁹ 

∕╣∙╣┼─ⱥ▪ꜞfi◓ │  3-1─≤⅔╡≤⌂∫≡™╕∆⁹ 

 

 



 

 

 3 -1   

 

 

3
0
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3.2  ( ḱ ḱ )  

3.1─ ╩ ╕ⅎ⁸ ≢─ ─ ⌐≈™≡ ⇔╕⇔√⁹ 

3.2.1  ︣  

♅♇ⱪ⁸ ⁸Ɑ꜠♇♩─ 3 ─ Ᵽ▬○ⱴ☻ ⌐≈™≡⁸ ≢ ה ╩ ∫≡™ↄ

Ᵽ▬○ⱴ☻ ╩ ∆╢√╘⁸ ⌂ ⅛╠ⱷꜞ♇♩ ┘ ╩ ⇔ ⇔╕⇔√

 3-2 ⁹ 

♅♇ⱪ⌐≈™≡│⁸ ⅜ ≤ ⌐╟╡ ⅝ↄ 2 ⌐ ↑╠╣╕∆⁹ ╩╒≤╪≥

∑∏ ─ ─╕╕ ≢ ⇔√ ™ ─ ♅♇ⱪ⅜ ⌂ ≤⁸ 30

╕≢─ ⇔√ ≢♅♇Ɽכ⌐╟╢ ─ ♅♇ⱪ⌐ ™ ─╙──╖ ⌂

♅♇ⱪⱲ▬ꜝכ⌐ ⅝ↄ ↑╠╣╢√╘⁸ ≤⇔≡╙∕─ 2≈⌐ ↑≡ ╩ ™╕⇔√⁹⌂⅔⁸

CHP ╩ ℮√╘⌐│⁸ ⌡ 13 WB ╕≢♅♇ⱪ╩ ↕∑╢ ⅜№╡╕∆⅜ β

⌐╟∫≡ ⌂╢ ⁸↓↓≢│⁸ ♅♇ⱪ≤⇔≡─ ⌐ ⅎ≡ ⇔╕⇔√⁹ 

─ ⁸ ♅♇ⱪ│ ≤∆╢◄Ⱡꜟ◑כ ⌐│ ─ ⅛╠ ↕⌂™↓≤⁸╕

√Ɑ꜠♇♩⌐≈™≡│ ⌐ │ ↄ ≢ ─ ∟ →⅛╠ ℮≤⇔√ ⌐│ ⅜

⅝™↓≤⅛╠⁸≢⅝╢∞↑ ─ ≤╙ ╩ ™⌂⅜╠ ⌂ ╙ ╘╢ ┘

♅♇ⱪ╩ ≤⇔⁸ ─ ╩ ╘╢╙─≤⇔╕∆⁹ 

 

 



 

 

 3 -2 ךּףּ  שּךּ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3
2
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3.2.2  ṇ  

┘ ♅♇ⱪ 30 WB ⌐≈™≡⁸ ≢ ⅎ╠ⅎ╢ ╩ⱶכ◐☻

⇔⁸∕─ⱷꜞ♇♩ ┘♦ⱷꜞ♇♩╩ ⇔╕⇔√⁹ 

⌂⅔⁸ ⌐№√∫≡⁸ ─ ⅜ ∆╢♅♇ⱪ  3-1 ─Ⱳ▬ꜝכ┼─

⌐≈™≡ ╘Ⱳ▬ꜝכⱷכ◌כ┼ ⇔√≤↓╤⁸ ⅜ ↄ ⅜ ⌐⌂∫≡™╢↓≤⅛╠

⇔⌂™≤─ ⅜№∫√√╘⁸↓╣⌐≈™≡│∕─╕╕ ∆╢↓≤│≢⅝⌂™↓≤╩ ≤⇔≡

⇔╕⇔√⁹√∞⇔⁸ ─fiכꜞ◒☻╛ ⌐╟╡ ∆╢ ⌐≈™≡│╕∞ ↕╣╢↓≤⅛

╠⁸↓─ ⌐≈™≡│ ─ ⅜ ≢∆⁹ 

╕√⁸CHP ⌐ ⌂ ♅♇ⱪ ⌡ 13 ⌐≈™≡│⁸CHP ⱪꜝfi

♩⌐╟╡ ∆╢ ╩ ⇔ ╩ ℮↓≤╩ ∆╢↓≤≤⇔⁸ ─ ≤⇔╕⇔√⁹ 

 3-3 ┘  3-4⌐ ⌐⅔™≡ ⅎ╠╣╢ Ᵽ▬○ⱴ☻ ╩ⱶכ◐☻ ⇔╕∆⁹ 

 3 -3 וֹףּ  ṇ  

 No, ☻◐כⱶ  

♅

♇

ⱪ 

1 ┼

♅♇ⱪ ╩  

 

≢ ↕╣√ ╩ ∆╢ ─ ♅♇ⱪ☿fi♃כ┼

⇔⁸♅♇ⱪ ╩ ∆╢⁹ │ ≢⅝⌂™√╘⁸ ⌐ ⇔

√ ╩ ∆╢ ⌐ ┘ ≤⇔≡ ─☻Ɑ

╩☻כ ╡⁸ ╩ ℮⁹ 

2 ⌐

 

│

 

♅♇ⱪⱲ▬ꜝכ ┘CHP⌐ ∆╢ ─♅♇Ɽכ╩ ⇔♅♇

ⱪ ╩ ℮⁹ ─ ☻כ◔│≡™≈⌐ 1≤ ⌐ ≤⇔⁸♅

♇ⱪ ─ │ ─♅♇ⱪ ⌐ ∆╢⅜⁸ ≢№╣┌

♅♇Ɽכ⅛╠ ♄fiⱪ┼ ⇔ ╕≢ ∆╢⁹ 

3 ⌐

 

│

 

⅛╠♅♇ⱪ ─ ╕≢─ ◖☻♩╩ ∆╢↓≤

╩ ⌐⁸♅♇ⱪ ─ ⌐◖fi◒ꜞ ⇔ ☻♩

⁹╢∆≥♪כꜘ◒♇ β ⌐≡ ─ 30 ╕≢ ≢⅝╢↓

≤╩ ≤∆╢⁹  

♅♇ⱪ │♅♇ⱪ╩ ♄fiⱪ⌐ ⇔ ╕≢ ∆╢⁹ 

 

1 

⌐╟╢  

─ ╩ ⅛⇔⁸ ╩ ℮⁹ 

2  ⌐ ∆╢ ⌐ ∆╢ ╩ ∆╢↓≤⅜≢⅝╢ ╩

√⌐ ∆╢⁹ 
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β ≢ ⇔√╙─│ ⌂ ⁹ 

 3 -4 וֹףּ  ṇ ṕ Ṗ 
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β ≢ ⇔√╙─│ ⌂ ⁹ 

 3 -5 וֹףּ  ṇ ṕ Ṗ 
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3.2.3   

ᵑ≢ ≡™⅔⌐ⱶכ◐☻√⇔ ≤⌂╢ ⌂ ⌐≈™≡⁸ ↔≤─ ╛ ╩ ⇔⁸

≢─◄Ⱡꜟ◑כ ┼─ ⌐≈™≡ ⇔╕∆⁹ 

 

(1)  ṇḱ  

♅♇Ɽכ ┘ ⌐≈™≡⁸ ⌐ ⇔√♅♇ⱪ─ ⅜ ⌂ ≤ ╩  3-6 ⌐╕≤╘

╕⇔√⁹ 

 3 -6  ṇ פֿ  

 

 

  

ⱷכ◌כ FARMI ⱨ▫fiꜝfi♪

GS400D MC-2000 CH27ACC

× ×

4400×1250×1650( )

3100×1250×2450( )

5120×2400×2730

600×3,500mm ×

5800×2550×3130

PTO(Power Take Off)

3000×2000×4000

3.5 /h 10.0 /h 40.0 /h

200mm 400mm 250mm

26,100

♅♇ⱪ─

400mm

PTO

×

25,0005,500
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(2)   

  

≤⇔≡│ ≢─ ≤♅♇ⱪ ─ ⌂ ⌐ ↕╣╕∆⁹ ◦☻♥ⱶ─

≤ ⌐≈™≡  3-7⌐ ⇔╕∆⁹ 

♅♇ⱪ │ ∆╢∞↑≢│ ⇔⌂™√╘⁸ ╠⅛─ ⅜ ≤⌂╡♅♇ⱪ ◖☻♩⅜

∆╢↓≤⌐⌂╡╕∆⁹⇔√⅜∫≡⁸ ♅♇ⱪ ⌐№√∫≡│⁸╕∏│ ─ ≢─

─╖≢ ╩ ∆╙─≤⇔≡ ╩ ╘╕∆⁹ 

 3 -7   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

─ ≢─ ⌐≈™≡⁸ ⌐╟╢ ╩ ⇔╕≤╘╕⇔√⁹ 

(a)   

⌐╟╣┌⁸ ⌐ ╩ ⅎ╢ ≤⇔≡⁸ ⁸ √╡⁸ ⁸ ↕⁸ ╖

↑⅛♩כ◦⁸ ┘ ─ ⌐⅔™≡ ↕╣≡™╕∆⁹∕─ ⌐≈™≡  3-8 ⌐ ⇔╕

⇔√⁹ 
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 3 -8   

  

 Å ▪☻ⱨ□ꜟ♩ ≢─ │ ─ ╟╡╙ ⅜ ⌐ ⅝™β2β3 

Å ╡╪ ╡╪⅞ ╩ ↄ↓≤⌐╟∫≡▪☻ⱨ□ꜟ♩≤ ─ ─ ─ ⅜

╒≤╪≥⌂ↄ⌂╢β2β3β5β6 

√╡ Å √╡─ ⇔ ⇔≢ ⌐ ⌂ │ ╠╣⌂™β7 

 Å ≈⅝ │ ⅜ ⌐ ↕™⁹ ⅜╡ │ 20cm≢ 38 ⅜ ⁹

☻◑ β  

Å ∆╢↓≤⌐╟╡ │ ⌐ ⅝ↄ⌂╡ 2 3 ◌ ≢ 20 30 ╕≢

⅜ ╪∞ ☻◑ β  

↕ Å 33 ╕≢⌂╠ ↕─ │╒≤╪≥⌂™β2 

Å 33 ⌐ ↕∑╢ ⌐│ ↕ 2m ╟╡╙ 1m ─ ─╒℮⅜ ↄ ∆

╢≢№╤℮ ⱥⱡ◐ β3 

╖  
Å
 ╖≤ ╖≢│ ─ ⌐ │⌂™β2 

Å │ⅎ ╖─ ≤ ─ │ ⅝ↄ ╢⁹ ─ ⅜ ∆╢↓╤

⌐ ≤ ─ ╩ ╖ ⅎ╢ ⅜№╢β4 

Å │ⅎ ╖≤ ╖⌐╟╢ ™│╒≤╪≥⌂™β8β9 

Å │ⅎ ╖─ ⌐ ↕╪⅞ ╩ ╣≡ ⇔╩ ↄ⇔≡╙ ⌐│№╕╡

│ ╠╣⌂™β8 

Å 11 ↑⅛♩כ◦ ⅛╠ 2 ─ ⅜ ↄ ⅜ ╖⌐ↄ™ כ◦⁸╡╟⌐≥↓╢↑⅛╩♩כ◦⌐

♩╩⅛↑⌂™ ╟╡╙ ⅜№╢⁹ ™⌂↑⅛╩♩כ◦ ⁸☻◑≢│ ⅜

β8 

Å ╩ ℮ │⁸Ⱪꜟכ◦כ♩╟╡ ⅜℮╒─♩כ◦ ⅜№╢⁹√∞⇔ ◦

│♩כ ╛ ⅜ ⌐ ∆╢≤ ⇔ ⌐ ∆╢√╘ ╩≈↑╢↓≤⅜

╕⇔™β8 

 Å ─╒℮⅜ ╟╡╙ β  

β1 ⁸ ⁸ 1977 ─ ⌐≈™≡⁸ ☿ ⁸5:31-48 

β2 ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ 2009

⌐⅔↑╢ Ᵽ▬○ⱴ☻ ─ ⁸ ☿ ⁸34:1-30 

β3 ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ 2009 ♅

♇ⱪⱲ▬ꜝ─ ⌐ ™╢ ─ ⁸ ,91:192-200 

β4 ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ 2010

♅♇ⱪⱲ▬ꜝ─ ⌐ ™╢ ─│ⅎ ╖ ⁸ ,92:191-199 

β5 ⁸ ⁸ 2011 ─ ⌐╟╢ ⁸ ,93:133-138 

β6 ⁸ ⁸ ⁸ 2012 ⅜ ─ ⌐ ⅎ╢ ⁸ ,94:142-148 

β7 ⁸ ⁸ 2006 ≤ ⌐⅔↑╢ ─ ⁸ ,88:245-253 

β8 ₈ 27 Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ╩ ⇔√⸗♦ꜟ ≠ↄ╡  √⌂ ◦☻♥ⱶ─ 9

₉ ה╠╦№ ה ₉ 28 3 17 ⁸№╦╠ Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ

 

β9 ₈ 28 Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ╩ ⇔√⸗♦ꜟ ≠ↄ╡  √⌂ ◦☻♥ⱶ─ 9

₉ ה╠╦№ ה ₉ 29 3 17 ⁸№╦╠ Ᵽ▬○ⱴ☻◄Ⱡꜟ◑

כ  
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(b) טּ   

⌐ ♅♇ⱪⱲ▬ꜝכ─ ♅♇ⱪ╩ ∆╢ ≢ ╦╣√ ─ ≤⇔≡│

№╦╠ ≢ ↕╣√╙─⅜№╡╕∆⁹∕─ ╩ ⌐╕≤╘╕⇔√⁹ 

 

ₒ ₓ 

ה  9⅛ 11/27 8/24  

ה   

ה 21.1cm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₈ 28 Ᵽ▬○ⱴ☻◄Ⱡꜟ◑כ╩ ⇔√⸗♦ꜟ ≠ↄ╡  √⌂ ◦☻♥ⱶ─

9 ₉ ה╠╦№ ה ₉ 29 3 17 ⁸№╦╠ Ᵽ▬○ⱴ☻◄Ⱡ

כ◑ꜟ ₓ 

 3 -9 וֹףּ   
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ₒ ☻◑ ₓ 

⇔⌂♩כ◦   3-9Ɽ♃כfi 1 56.2  ќ24.8  

╡№♩כ◦   3-9Ɽ♃כfi 2 55.8  ќ20.9  

 

 

 

 

 

 

 

 

 

 

 

 

 3 - 10 ףּ  ךּ ṇ  

 

─ ╟╡⁸ ⅜ ≢№╣┌ ⌐╟╢ 30 ┼─ ─ ⅜

№╢≤ ⅎ╠╣╕∆⁹√∞⇔⁸ ─ ⅜ ─ ⌐ ╩ ⅎ╢↓≤╙ ⅎ╠╣╢

↓≤⅛╠⁸ ≢─ ─ ─ ⌐ ⇔√ ╩ ™⁸ ⌐♩ꜝⱩꜟ─

™╟℮⌐∆╢ ⅜№╡╕∆⁹ 

 

וֹףּ   

↓╣╕≢─ ╩ ╕ⅎ⁸ ⌐⅔™≡ ╩ 30 ⌐∆╢√╘─ ╩

⇔⁸  3-11⌐╕≤╘╕⇔√⁹ 
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 3 -11 וֹףּ  ṕ Ṗ 

  

 ≢№╣┌ ─№╢ ╩ ┬⅛ ⌐ ╩ ℮⁹√∞⇔⁸ ⇔√ ⅜ ↄ⁸

╡╪ ╩ ↄ ⌐╟╡ ≤ ─ ⅜ ╠╣╣┌ ⇔√ ⌐│ ╠⌂™⁹ 

 ∫√╒℮⅜ ⅜ ™⅜⁸ ─◖☻♩⅜⅛⅛╢√╘⁸ ∑∏⌐ 30 ╩

≢⅝╢─≢№╣┌ ╦⌂™⁹ 

╖  ─ ╖⁹ 

β ∆╢ ⅜ ─ ⌐│⁸ ⌐ ⇔√╒℮⅜ │ ™√╘⁸ ⇔√

℮ⅎ≢ꜝ♇◒ ⌐ ╘ ≢⅝╢ ≤⇔≡⅔ↄ⁹ 

│⌐ ↑⅛♩כ◦ ─ ╩ ⁸⅔⌂⁹╢↑⅛╩♩כ◦⌐╘√╢↑ ⌐│ ⅛╠─ ╙

ⅎ╠╣╢√╘⁸ ≢♩כ◦╩ ℮⁸╕√│ ╩ ∆╢ ⅜№╢⁹ 

 ╩ ╗ 9⅛ ⅜ ╕⇔™ ≢│┌╠≈™√ ⌐ 30 ╩ ⅎ╢╙─⅜ ∆╢

⅜№╢≤ ⅎ╠╣╢  

 

3.2.4   

3.2.2 ≢ ⇔√♅♇ⱪ ┘ ─ ⱶ∕╣∙╣⌐≈™≡⁸3.2.3כ◐☻ ─ ╩ ⇔⁸

◖☻♩◦Ⱶꜙ꜠כ◦ꜛfi╩ ™╕⇔√⁹╕√⁸◦Ⱶꜙ꜠כ◦ꜛfi ╩╙≤⌐⁸ ─☻כ◔ ┘

≤ ─ ╩ ⇔╕⇔√⁹ 

 

(1)  ṥ ṇ 1Ṧ ẑ ṕ 30ṾṖ 

  

⌐№√∫≡─ │ ─≤⅔╡≤⇔╕⇔√⁹↓↓⌐ ─⌂™╙─⌐≈™≡│⁸  

3-16⌐ ⇔╕∆⁹ 

(a)   

│ ⌐╟╡ ℮√╘ │ ⇔⌂™╙─≤⇔╕⇔√⁹ 

(b)   

╩♅♇ⱪ ∆╢√╘─ ≤ ♅♇ⱪ ─ ▪ ⌐≈™≡│  3-12⁸♅♇ⱪ

─♅♇ⱪ ⅛╠ ┼─ ▬ ⌐≈™≡│  3-13─≤⅔╡≤⇔╕⇔√⁹ 
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(Ԅ) פּ   

 3 -12 פּ   

    

 0   

 2,000 /h    

 4 h/   

 8,000    

 8,000    

 5,000 kg 11.6 1  

 1.6 /kg    

 6 km/L 10 12t  

 56.4 km  

 163.8 /L  30 10 29  

 0.3 /kg    

 1.9 /kg   

(ԅ) פּ   

 3 -13 פּ   

    

 0   

 2,000 /h    

 2 h/   

 4,000    

 4,000    

 2,000 kg 3.6 1  

 2.0 /kg    

 8.12 km/L 3t  

 25.7 km  

 163.8 /L  30 10 29  

 0.3 /kg    

 2.3 /kg   
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♅♇ⱪ─ │ ⌐╟∫≡ ∆╢↓≤│⌂ↄ⁸♅♇ⱪ │ 17.2 /kg⁸ ≢

19.5 /kg⁸ ╩ 10 ≤⇔√≤⅝─ │ 22.9 /kg ≤⌂╡╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 -14  ṇ 1 וֹףּ  

 

 

 

 

 

 

 

 

 

 

 

 

 3 -15  ṇ 1 וֹףּ  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 -16  ṥ ṇ 1Ṧ 

6,000
1.9

50%WB
30%WB

1.40
10%

6000
0.7

1% 2% 3% 5% 6% 8% 9% 11% 13% 14% 16% 31% 47% 63% 78% 94% 100%

50 100 200 300 400 500 600 700 800 900 1,000 2,000 3,000 4,000 5,000 6,000 6,400

78 156 311 467 622 778 933 1,089 1,244 1,400 1,556 3,111 4,667 6,222 7,778 9,333 9,956

111 222 444 667 889 1,111 1,333 1,556 1,778 2,000 2,222 4,444 6,667 8,889 11,111 13,333 14,222

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

861 1,723 3,446 5,170 6,893 8,616 10,340 12,063 13,786 15,510 17,233 34,466 51,700 68,933 86,166 103,400 110,293

300 600 1,200 1,800 2,400 3,000 3,600 4,200 4,800 5,400 6,000 12,000 18,000 24,000 30,000 36,000 38,400

95 190 380 570 760 950 1,140 1,330 1,520 1,710 1,900 3,800 5,700 7,600 9,500 11,400 12,160

467 933 1,867 2,800 3,733 4,667 5,600 6,533 7,467 8,400 9,333 18,667 28,000 37,333 46,667 56,000 59,733

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

861 1,723 3,446 5,170 6,893 8,616 10,340 12,063 13,786 15,510 17,233 34,466 51,700 68,933 86,166 103,400 110,293

♅♇ⱪ /kg 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2 17.2

2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3

♅♇ⱪ /kg 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5

1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7
21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2 21.2

♅♇ⱪ /kg ⁸ 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9 22.9

4
4
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(2)  ṥ ṇ 2Ṧ 

  

⌐№√∫≡─ │ ─≤⅔╡≤⇔╕⇔√⁹↓↓⌐ ─⌂™╙─⌐≈™≡│⁸  

3-1622⌐ ⇔╕∆⁹ 

(a)   

⌐ ⌂ │  3-17─≤⅔╡≤⇔╕⇔√⁹ 

 3 -17  ṥ ṇ 2Ṧ 

 ,   

♅♇Ɽ26 כ, 100 ─♩ꜝ◒♃╩ ╗ 

 

(b)   

ⱪ♇♅╠⅛♪כꜘ◒♇♩☻ ─ ▪ ⌐≈™≡│  3-18⁸♅♇ⱪ ⅛

╠ ┼─ ▬ ⌐≈™≡│  3-19─≤⅔╡≤⇔╕⇔√⁹ 

(Ԅ)  ṇ פּ  

 3 -18  ṇ פּ  

    

 0   

 2,000 /h    

 4 h/   

 8,000    

 8,000    

 5,000 kg 11.6 1  

 1.6 /kg    

 6 km/L 10 12t  

 21.4 km  

 163.8 /L  30 10 29  

 0.1 /kg    

 1.7 /kg   
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(ԅ) פּ   

 3 -19 פּ   

    

 0   

 2,000 /h    

 2 h/   

 4,000    

 4,000    

 2,000 kg 3.6 1  

 2.0 /kg    

 8.12 km/L 3t  

 15 km  

 163.8 /L  30 10 29  

 0.2 /kg    

 2.2 /kg   

 

  

┼♅♇ⱪⱲ▬ꜝכ╩ ∆╢≤⇔√ ⌐ ≤⌂╢♅♇ⱪ─ │ 39 59t/ ─

 4-46 ≢№╡⁸↓─ ⌐ ╦∑≡ ─ ╩ 50t ≤⇔√ ⌐│♅♇ⱪ │

49.2 /kg⁸ ≢ 51.4 /kg⁸ ╩ 10 ≤⇔√≤⅝─ │ 60.8 /kg ≤⌂╡╕∆⁹

⅜ ⅎ╢⌐ ™⁸ ≢№╢ ⅜ ↕╣≡™ↄ√╘⁸♅♇ⱪ ┘

│ ↕╣≡™⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 3 -20  ṇ 2 וֹףּ  
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 3 -21  ṇ 2 וֹףּ  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 -22  ṥ ṇ 2Ṧ 

0 8 142.0
26,100 200 5.0 L/t

4 4,544
50% 6,400 2,500
38 50%WB 8,000
8 30%WB 522

0% 1.40 1.7
1.4% 10%

6000
0.7 20%

1% 2% 3% 5% 6% 8% 9% 11% 13% 14% 16% 31% 47% 63% 78% 94% 100%

50 100 200 300 400 500 600 700 800 900 1,000 2,000 3,000 4,000 5,000 6,000 6,400

78 156 311 467 622 778 933 1,089 1,244 1,400 1,556 3,111 4,667 6,222 7,778 9,333 9,956

111 222 444 667 889 1,111 1,333 1,556 1,778 2,000 2,222 4,444 6,667 8,889 11,111 13,333 14,222

1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792 1,792

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160

667 1,332 2,664 3,997 5,329 6,662 7,994 9,327 10,659 11,992 13,324 26,649 39,974 53,299 66,624 79,949 85,279

85 170 340 510 680 850 1,020 1,190 1,360 1,530 1,700 3,400 5,100 6,800 8,500 10,200 10,880

467 933 1,867 2,800 3,733 4,667 5,600 6,533 7,467 8,400 9,333 18,667 28,000 37,333 46,667 56,000 59,733

63 125 250 375 500 625 750 875 1,000 1,125 1,250 2,500 3,750 5,000 6,250 7,500 8,000

36 71 142 213 284 355 426 497 568 639 710 1,420 2,130 2,840 3,550 4,260 4,544

4 8 16 24 33 41 49 57 65 73 82 163 245 326 408 489 522

13 25 50 75 100 125 150 175 200 225 250 500 750 1,000 1,250 1,500 1,600

2,459 3,124 4,456 5,789 7,121 8,454 9,786 11,119 12,451 13,784 15,116 28,441 41,766 55,091 68,416 81,741 87,071

♅♇ⱪ /kg 49.2 31.2 22.3 19.3 17.8 16.9 16.3 15.9 15.6 15.3 15.1 14.2 13.9 13.8 13.7 13.6 13.6

2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

♅♇ⱪ /kg 51.4 33.4 24.5 21.5 20.0 19.1 18.5 18.1 17.8 17.5 17.3 16.4 16.1 16.0 15.9 15.8 15.8

4.9 3.1 2.2 1.9 1.8 1.7 1.6 1.6 1.6 1.5 1.5 1.4 1.4 1.4 1.4 1.4 1.4
56.3 36.5 26.7 23.4 21.8 20.8 20.1 19.7 19.4 19.0 18.8 17.8 17.5 17.4 17.3 17.2 17.2

♅♇ⱪ /kg ⁸ 60.8 39.5 28.8 25.3 23.5 22.5 21.7 21.3 20.9 20.5 20.3 19.2 18.9 18.8 18.7 18.6 18.6

4
8
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(3)  ṥ ṇ 3Ṧ 

  

⌐№√∫≡─ │ ─≤⅔╡≤⇔╕⇔√⁹↓↓⌐ ─⌂™╙─⌐≈™≡│⁸  

3-16⌐ ⇔╕∆⁹ 

(a)   

⌐ ⌂ ☻כ◔│ 2≤ ∂≤⇔╕⇔√⁹ 

(b)   

♅♇ⱪ ⅛╠ ─ ▪ ⌐≈™≡│  3-23─≤⅔╡≤⇔╕⇔√⁹ 

(Ԅ) פּ   

 3 -23 פּ   

    

 0   

 2,000 /h    

 2 h/   

 4,000    

 4,000    

 2,000 kg 3.6 1  

 2.0 /kg    

 8.12 km/L 3t  

 15 km  

 163.8 /L  30 10 29  

 0.2 /kg    

 2.2 /kg   

 

  

┼♅♇ⱪⱲ▬ꜝכ╩ ∆╢≤⇔√ ⌐ ≤⌂╢♅♇ⱪ─ │ 39 59t/ ─

 4-46 ≢№╡⁸↓─ ⌐ ╦∑≡ ─ ╩ 50t ≤⇔√ ⌐│♅♇ⱪ │

47.8 /kg⁸ ≢ 50.0 /kg⁸ ╩ 10 ≤⇔√≤⅝─ │ 59.1 /kg כ◔⁸╡⌂≥

☻ 2⌐ ⇔╦∏⅛⌐ ⇔≡™╕∆⁹ 

 

 



 

50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 -24  ṇ 3 וֹףּ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 -25  ṇ 3 וֹףּ  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 -26  ṥ ṇ 3Ṧ 

0 8 142.0
10 200 5.0 L/t

26,100 4 4,544
50% 6,400 2,500
38 50%WB 8,000
8 30%WB 522

0% 1.40 0.0
1.4% 10%

6000
0.7 20%

1% 2% 3% 5% 6% 8% 9% 11% 13% 14% 16% 31% 47% 63% 78% 94% 100%

50 100 200 300 400 500 600 700 800 900 1,000 2,000 3,000 4,000 5,000 6,000 6,400

78 156 311 467 622 778 933 1,089 1,244 1,400 1,556 3,111 4,667 6,222 7,778 9,333 9,956

111 222 444 667 889 1,111 1,333 1,556 1,778 2,000 2,222 4,444 6,667 8,889 11,111 13,333 14,222

1,806 1,821 1,850 1,879 1,909 1,938 1,967 1,996 2,026 2,055 2,084 2,376 2,669 2,961 3,254 3,546 3,663

15 29 58 88 117 146 175 205 234 263 292 585 877 1,170 1,462 1,754 1,871

1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631 1,631

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160

582 1,162 2,324 3,487 4,649 5,812 6,974 8,137 9,299 10,462 11,624 23,249 34,874 46,499 58,124 69,749 74,399

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

467 933 1,867 2,800 3,733 4,667 5,600 6,533 7,467 8,400 9,333 18,667 28,000 37,333 46,667 56,000 59,733

63 125 250 375 500 625 750 875 1,000 1,125 1,250 2,500 3,750 5,000 6,250 7,500 8,000

36 71 142 213 284 355 426 497 568 639 710 1,420 2,130 2,840 3,550 4,260 4,544

4 8 16 24 33 41 49 57 65 73 82 163 245 326 408 489 522

13 25 50 75 100 125 150 175 200 225 250 500 750 1,000 1,250 1,500 1,600

2,388 2,983 4,174 5,366 6,558 7,750 8,941 10,133 11,325 12,517 13,708 25,625 37,543 49,460 61,378 73,295 78,062

♅♇ⱪ /kg 47.8 29.8 20.9 17.9 16.4 15.5 14.9 14.5 14.2 13.9 13.7 12.8 12.5 12.4 12.3 12.2 12.2

2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

♅♇ⱪ /kg 50.0 32.0 23.1 20.1 18.6 17.7 17.1 16.7 16.4 16.1 15.9 15.0 14.7 14.6 14.5 14.4 14.4

4.8 3.0 2.1 1.8 1.6 1.6 1.5 1.4 1.4 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.2
54.8 35.0 25.2 21.9 20.2 19.3 18.6 18.1 17.8 17.5 17.3 16.3 16.0 15.8 15.7 15.6 15.6

♅♇ⱪ /kg ⁸ 59.1 37.8 27.2 23.6 21.8 20.8 20.1 19.5 19.2 18.9 18.7 17.6 17.3 17.0 16.9 16.9 16.8

5
1
 








































































































































