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1   

─  

1-1.  

 ─ ╩⁸  1⌐ ⇔╕∆⁹ │⁸ ─ ⁸ ─ ⁸ ≤─

⌐ ⇔≡™╕∆⁹ │⁸ 6km⁸ 12km⁸ │ 45.5km 2≤⌂∫≡™╕∆⁹

⌐│ ⁸ ╛ ⅜ ⇔≡™╕∆⁹ ⌐│ ⁸ ⌐│

⅜ ╡⁸╕√⁸ ─ ⁸ ─ ≤™∫√ ─ ⌐╟╡⁸

│ ─ ╩≈⌂← ≤ ≠↑╢↓≤⅜≢⅝╕∆⁹ 

 │⁸ ≤ ⅜ ∆╢♦ꜟ♃ ⌐ ⇔≡⅔╡⁸ ─ ╩ ∆╢

─ ⌐│ ⁸ ⌐│ ⅜ ⅜∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1 ─  
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1-2.  

 ─ │ ↄ⁸ ─ ⁸ ⌂≥ ↄ─ ⁸ ⌂≥⅜

⇔⁸ ⌐│⁸ ≤⇔≡₈ ₉─ ⅜ ↕╣≡™╕∆⁹ 

 │ ⁸ ⁸ ─ ⌐ ⇔⁸ ⌐╙ ↄ⁸ ┼ ∂╢ ─ ≢№╡⁸

ↄ⅛╠ ⌐⅔↑╢ ⌂ ─ ≢⇔√⁹ ⌐│₈ ⅛╪⅜ ₉⅜

⅛╣⁸ ≤⇔≡ ╩ ⇔≡™╕⇔√⁹ ⌐│ ⅛╠ ─ ⌐

™√╢₈ ─ ₉⅜ ─ ╩ ⇔⁸ ─ ╩ ⅎ≡™╕⇔√⁹ 

 ⌐ 3 ⁸

─ ⅛╠ ╣⁸

─ ≤™℮ ─ ╩

™╕⇔√⅜⁸ 13 ⌐│

─ ⅜ ⇔╕

⇔√⁹ ≢│⁸ ┘

ה ─ IC

─ ⁸

─ ⌐ ™⁸ │⁸ ┘ ⌐

⅔↑╢ ─ ≤⇔≡ ⅛┘ ⅜

∫≡⅝╕⇔√⁹ 

 ─ ╩  1 ⌐ ⇔╕∆⁹

22 ⁸ ─ ⌐╟╡

⅜ ⁹ 28 ⌐│⁸ ⅛╠ ≤⌂╡⁸ 30 ⌐ ≤ ⁸ ⁸

⁸ ─ 1 4 ⅜ ⇔⁸ ⌐⌂╡╕⇔√⁹↓─ ⌐ ╕╢ ⅜ ─

⌐╟╡⁸ ⅜ ⇔⁸ │ ╩ ∂≡⁸↓─ ╩ ↑╕⇔√⁹∕

⇔≡⁸ ⌐╟╡ 47 ⌐ ╩ ⇔⁸ ⅛╠ ⌐⌂╡╕⇔√⁹ 

 

 

     1 ─  

   ─  

22  4  1  ⁸ ⁸ ⁸ ⁸  

28 12  1  ⁸ ⁸ ⁸ ⁸  

30  3 31   

47  4  1   
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2-1.  

(1)  

 ─ ⁸ ─ ╩ ⌐ ⇔╕∆⁹ ─ │⁸

⌐╖≡ ≤⌂∫≡™╕∆⁹ │ 27.2ϴ 5.1ϴ≢ ⇔≡™╕∆⁹ ─

≤ ─ ⌐ ⇔≡⅔╡⁸ ─ ⅜ ⅝ↄ⌂∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

   2 ─ 1)           3 ─  

                             1998 2008 ─ 2) 

 

(2)  

 ─ ⁸ ─ ╩ ⌐ ⇔╕∆⁹ ─ │⁸ ⌐╖

≡ ≤⌂∫≡™╕∆⁹ │ ─ 6 7 ⌐ ↄ⁸ ⌐│ ⌂™ ≤⌂∫≡™

╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

   4 ─ 1)             5 ─  

                              1998 2008 ─ 2)  

 

1) ⱱכⱶⱭכ☺╟╡ (http://www.data.jma.go.jp/obd/stats/etrn/ ) 

2) ╡╟♃כ♦  
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2-2. ה  

(1)  

 ─ ╩  6⌐ ⇔╕∆⁹ 

 │ ⅝ↄ ≈⌐ ≢⅝⁸ ─ ⁸

─ ⁸ ─ ⅛╠⌂∫≡™╕∆⁹ 

 │⁸ ≤ ⅜ ∆╢♦ꜟ♃ ⌐ ∆

╢√╘⁸ ╩ ⌐ ∆╢ ─ │⁸

15 ─ ≢∆⁹ ─ ⌐│⁸

130.6 ⅜ ⇔⁸ ─ ⌐│⁸ 20 90

─ ╠⅛⌂ ⅜ ⌂∫≡™╕∆⁹ 

 

 

 

 

 

                             6 1) 

 

 

(2)  

 ─ ╩  7⌐ ⇔╕∆⁹ 

 │⁸ ™─ 15 ─ ≢│

≢⁸ ⅜ ↄ⌂╢≤ ≤⌂∫≡™╕∆⁹

╕√⁸ ─ │ ⁸ │

≤⌂∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

                                7 2)  

 

1) ♄►fi꜡כ◘♪כⱦ☻ ה ⱷ♇◦ꜙ ╟╡  

 (http://nlftp.mlit.go.jp/ksj/jpgis/jpgis_datalist.html ) 

2) ה   ⱱכⱶⱭכ☺╟╡  

 (http://tochi.mlit.go.jp/tockok/inspect/landclassification/download/ ) 
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(3)  

 ─ ╩  8⌐ ⇔╕∆⁹ 

 │⁸ ─ ≢│ ⁸

∕─ ─╛╛ ⅜ ™ ≢│ Ⱳ◒ ≤⌂∫≡

™╕∆⁹ ─ ⁸ ─ ─

≢│⁸ ⅜╖╠╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

                            8 1)  

 

(4)  

 ─ ╩  9⌐ ⇔╕∆⁹ 

 ⁸ ≤╙⌐⁸ ⌐│ ⅜ ╙⇔

ↄ│ ─ │№╡╕∑╪⁹ 

 ─ ╩╖╢≤⁸╒≤╪≥─ ≢

≤⌂∫≡⅔╡⁸ ─ ╛ ⌂≥⌐

─ ⅜ ⇔≡™╕∆⁹ 

 ─ ╩╖╢≤⁸ ≢│ ⅜

⅜╡⁸ │ ↕⌂ ≢ ⇔≡™╕∆⁹ 

 

 

 

 

 
 
                                   
                                  ⅜ ↄ⁸ ⌐ ╩ ⇔⌂™⁹ 
                                  │ ™⅜⁸ ─ ╩ ∆╢⁹ 
                                  │ ╡ ↄ⌂ↄ⁸ ∆╢  
                                       │ ⅝™⁹ 
                                  │ ↄ⁸ ∆╢─╙ ≢№ 
                                       ╡⁸ ≤⇔≡─ │ ╘≡ ⁹ 

                           9 2)  

1) ה   ⱱכⱶⱭכ☺╟╡  

 (http://tochi.mlit.go.jp/to ckok/inspect/landclassification/download/ ) 

2) ₈ ⅔╟┘ 1/50,000( 38 )₉╟╡  
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2-3.  

(1) ⁸√╘  

 ─ ⁸√╘ ╩  10⌐ ⇔╕∆⁹ 

 ─ ╩ ⅜ ⌐ ╣≡⅔╡⁸↓─ ⌐ ⁸ ⁸ ⁸ ⁸

⁸ ⅜ ⇔≡™╕∆⁹ 

 ╩ ⁸ ⁸ ⁸ ⁸ ⅜ ⌐ ╣⁸ ≤⇔≡

↕╣≡™╕∆⁹ 

 √╘ │ 57◌ №╡⁸◘◑─ ⌂≥ ─ ≤⌂∫≡™╕∆⁹ 

 

 

 2 √╘  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ha m3 m m ha m3 m m

1 ﬞ ( ) 12.5 12,300 5.1 50.0 31 0.9 1,000 3.0 20.0

2 ﬞ ( ) ⁷ 4.2 6,100 4.0 50.0 32 ﬞ 12.0 44,400 4.0 220.0

3 ﬞ ( ) ⁷ 4.2 220 3.0 25.0 33 ﬞ 3.4 11,000 3.8 97.0

4 14.5 54,300 9.0 60.0 34 5.6 16,500 4.4 125.0

5 ⁷ 1.0 4,200 5.5 11.0 35 18.0 5,758 4.0 80.0

6 ⁷ 5.0 37,800 8.0 90.0 36 18.0 7,000 4.0 60.0

7 ⁷ 29.0 23,300 4.0 70.0 37 ( ) 25.0 16,100 5.0 100.0

8 ⁷ 29.0 52,300 4.0 130.0 38

9 ⁷ 29.0 14,600 4.0 50.0 39 ( ) - 3,800 3.4 -

10 ⁷ 29.0 41,800 9.0 100.0 40 22.0 11,600 4.0 70.0

11 ─ ⁷ 11.0 17,500 4.0 50.0 41 - 1,000 4.0 80.0

12 ⁷ 4.4 4,900 - 20.0 42 - 18,500 4.0 70.0

13 ﬞ ⁷ 6.2 11,000 4.0 40.0 43 2.5 15,000 4.0 200.0

14 ⁷ 6.2 15,400 4.0 90.0 44 1.2 5,800 3.0 50.0

15 ─ ⁷ 9.4 35,000 5.0 100.0 45 5.8 21,600 4.0 360.0

16    6.8 15,200 4.0 70.0 46 3.9 5,800 3.0 20.0

17 ⁷ 0.3 4,700 3.0 30.0 47 4.6 12,300 3.0 50.0

18 ⁷ 4.0 - 8.0 100.0 48 5.0 13,700 3.0 40.0

19 ⁷ 4.0 - 2.4 130.0 49 ( ) 5.0 7,900 2.0 50.0

20 ⁷ 34.3 24,800 4.0 40.0 50 ( ) 5.0 42,200 3.0 50.0

21 ⁷ - - - - 51 5.0 48,000 4.0 50.0

22 34.3 - 2.0 50.0 52 ( ) 0.6 5,500 1.0 50.0

23 34.3 6,100 2.0 61.0 53 ( ) 5.7 69,400 4.0 12.0

24 34.3 32,600 6.0 130.0 54 ( ) 4.3 14,400 3.0 50.0

25 - 1,800 2.6 50.0 55 ( ) 2.3 8,300 3.0 100.0

26 1.3 - 4.0 40.0 56 9.0 11,400 4.0 100.0

27 4.0 3,400 2.1 30.0 57 9.0 11,300 4.0 70.0

28 3.2 38,600 5.0 240.0 58 4.4 4,200 1.7 30.0

29 1.0 15,600 3.0 90.0

30 1.7 7,354 4.0 25.0

╘ ≡⌐╟╡
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 10 ⁸√╘ 1) 

 

 

1) √╘ ╟╡  
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(2)  

 │⁸ ⁸12⅛ ⌐⅔™≡₈ ─ ⌐ ∆╢ ₉⁸₈ ─ ─

⌐ ∆╢ ₉⌐≈™≡ ╩ ⇔≡™╕∆ 1)⁹ 

 ↓─℮∟⁸ ≤⇔≡ ─ ⌐ ∆╢⁸ ─ ⌐ ∆╢ ≢№╢ BODβ⁸

⁸ ꜞfi⁸ ⌐≈™≡⁸ ─ ╩ ⌐ ⇔╕∆⁹ 
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1) ╟╡  

βBOD ≤│ 

 ≤│ Biochemical Oxygen Demand ─ ≢⁸ ⌂≥─ ⅜ ⌐╟∫≡

№╢™│●☻ ↕╣╢≤⅝⌐ ≤↕╣╢ ─↓≤≢⁸ │ ⌐ mg/ ≢ ╦⇔╕∆⁹↓

─ ⅜ ⅝ↄ⌂╣┌⁸ ⅜ ⇔≡™╢↓≤╩ ⇔╕∆⁹ 
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 3 BOD  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 12 BOD─ ⁸ ⁸ (2008 8 2011 8 )  
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 13 ─ ⁸ ⁸ (2008 8 2011 8 )  

0.0

2.0

4.0

6.0

ה ה ה ה ה ה ה ה ה ה ה ה

mg/L

     

     

     

mg/L

2008 8 1.6 2.2 1.9 1.7 1.2 1.1 1.6 1.2 2.4 1.8 1.4 1.9

2009 2 1.8 3.9 2.9 3.5 1.6 1.3 1.9 1.4 4.2 1.6 3.2 3.0

2009 8 1.4 1.8 1.3 1.3 1.1 1.2 1.2 1.1 3.2 1.6 1.2 1.4

2010 2 2.0 3.4 2.8 2.9 1.6 1.5 2.3 1.5 3.5 1.6 2.0 3.3

2010 8 1.1 2.0 1.5 1.1 1.2 1.0 1.2 0.94 2.7 2.1 1.3 1.5

2011 2 1.8 3.3 3.0 3.0 1.4 1.5 2.5 1.2 4.5 1.1 0.85 3.8

2011 8 1.7 2.6 1.7 2.0 1.6 1.4 1.8 1.7 2.5 1.6 1.7 2.0

0.0

2.0

4.0

6.0

8.0

ה ה ה ה ה ה ה ה ה ה ה ה

mg/L

     

     

     

mg/L

β

2008 8 1.7 1.3 1.4 1.1 0.8 0.9 0.5 0.9 1.3 1.1

2009 2 1.6 1.6 1.2 1.6 1.3 1.6 2.5 1.6 2.0 1.2 2.5 1.7

2009 8 2.3 1.4 2.3 3.5 1.0 1.2 1.4 1.1 1.3 3.4 1.6 1.0

2010 2 1.0 0.7 0.8 0.7 0.8 1.4 1.0 0.8 1.1 1.1 0.8

2010 8 3.0 1.6 3.4 3.1 1.8 1.8 1.6 1.1 0.9 3.5 3.0 1.2

2011 2 0.8 0.8 1.3 1.0 1.1 1.1 0.9 1.0 1.4 N.D 0.6 1.3

2011 8 0.7 1.3 1.1 1.1 0.5 0.6 1.0 1.6 1.0 1.1 3.3 1.2

β ₈ ─ ⌐ ∆╢ ₉≢№╡⁸ │B ⌐ ↕╣≡™╕∆⁹∕─ ─ ⌐│⁸ ─ │№╡╕∑╪⁹

3⁷
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 5 ꜞfi  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 14 ꜞfi─ ⁸ ⁸ (2008 8 2011 8 )  

 
 

 6  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 15 ─ ⁸ ⁸ (2008 8 2011 8 )  

mg/L

2008 8 0.10 0.11 0.13 0.14 0.067 0.11 0.13 0.20 0.13 0.13 0.18 0.17

2009 2 0.077 0.33 0.17 0.16 0.040 0.054 0.11 0.057 0.27 0.027 0.14 0.15

2009 8 0.081 0.089 0.095 0.12 0.034 0.10 0.16 0.12 0.16 0.082 0.14 0.14

2010 2 0.072 0.094 0.088 0.11 0.078 0.055 0.099 0.047 0.20 0.021 0.078 0.090

2010 8 0.11 0.12 0.10 0.095 0.068 0.12 0.23 0.15 0.21 0.13 0.12 0.15

2011 2 0.035 0.058 0.065 0.075 0.058 0.049 0.098 0.027 0.26 0.021 0.039 0.19

2011 8 0.094 0.20 0.10 0.15 0.062 0.094 0.17 0.14 0.16 0.11 0.27 0.15

0.0

0.1

0.2

0.3

0.4

0.5

ה ה ה ה ה ה ה ה ה ה ה ה

mg/L

     

     

     

0

10,000

20,000

30,000

40,000

50,000

60,000

ה ה ה ה ה ה ה ה ה ה ה ה

MPN/100mL

     

     

     

MPN/100mL

β

2008 8 140 260 210 2,200 1,300 390 4,900 200 1,300 1,700 1,100 330

2009 2 170 46 46 170 110 140 330 70 23 46 110 46

2009 8 9,200 5,400 5,400 2,200 16,000 9,200 5,400 9,200 9,200 2,400 5,400 16,000

2010 2 130 17 27 34 49 170 920 110 46 17 17 33

2010 8 3,300 3,300 7,900 11,000 3,300 7,900 24,000 22,000 4,900 3,300 24,000 14,000

2011 2 1,700 230 490 330 490 790 54,000 490 1,100 11 330 700

2011 8 11,000 13,000 11,000 7,900 7,900 33,000 7,000 11,000 11,000 13,000 13,000 4,900

β ₈ ─ ⌐ ∆╢ ₉≢№╡⁸ │B ⌐ ↕╣≡™╕∆⁹∕─ ─ ⌐│⁸ ─ │№╡╕∑╪⁹

5,000⁷
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2-4.  

(1) ⌐ ≠ↄ ─  

1)  

ᵑ ─  

 ─ │⁸ ⅜ ╘⁸ ╛ │⁸ ─ 17 ≤⌂∫≡™╕∆⁹ 

 │⁸╒≤╪≥⅜ 15 ─ ⌐ ⇔⁸ ≤⌂∫≡™╕∆⁹ ╛

⁸ │⁸ ⅜╛╛ ™ ⌐ ⇔≡™╕∆⁹ 

 │⁸ ╛ ⌐ ◦◌ה▬◦⁸╡⅔≡╣╠ ≤™∫√ ⅜ ∫≡

™╕∆⁹╕√⁸ ─ ↕⌂ │⁸√╘ ╛ ⌂≥⌐ ∫≡™╕∆⁹ 

 ™│⁸ ⅜ ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 16 1)  

 

1) ◦☻♥ⱶ─ ( )╟╡  

(http://www.biodic.go.jp/kiso/vg/vg_kiso.html ) 
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ᵒ ─  

 ─ │⁸ 57 ⁸ 10 ╩ ⇔≡ ↕╣≡™╕∆⁹ 

 

ↄ∆─⅝  

 ≤ ⁸ ⅛⌂ ╩ ∆╢⅛─╟℮⌐⁸ ⌐

⇔∫⅛╡ ╩ ╡√ↄ╕⇔ↄ─┘≡™╕∆⁹ ─

⁸ ┘╝ↄ ─ ↕⁸√ↄ╕⇔↕╩ ↄ ∂

↕∑╢ ≢∆⁹ 

 

 

 

┤∂  

 ₈ ₉⅜ ─ ⌐

№╡⁸ ─◦fiⱲꜟ≤⇔≡ ⇔╕╣≡™╕∆⁹

600 ⁸ 3ⱷכ♩ꜟ⌐ ┘⁸ ⌐

│ ⌂ ™ ─ ╩ ⅛∑╢ ≢ ⌂ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) ─ ⌂ ה   ╟╡  

2) HP ╟╡  

(http://kanko.ogori.org/content/root.jsp?cp=ZTJhXzU3MjEwNzU2MTMwMjAxMA==&tp=00 ) 

ↄ∆─⅝ 1) 

2) 
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2)  

 │ ≢№╡⁸ ⌐ ⇔™ ─╙≤≢⁸∕─ ⌐│ ⌂╙─

│╖╠╣⌂™╟℮≢∆⁹↕╠⌐ ⌐⅔↑╢ ⁸ ⌂≥─ ─ ⅜ ⇔⁸ ⅜

╓℮⇔≡™╢╟℮≢∆⁹ 

 ⁸₈ ─ ⌂ ה  ₉╩╙≤⌐ ⇔╕⇔√⁹ 

 

ᵑ╒  

 ╒ ⅜ ∆╢√╘⌐│ ⌂ ⅜ ≢∆⅜⁸ ⌂≥⌐╟╡⁸ ─

⅜ ╪≢™╕∆⁹ ─ │ ≢⁸ ⅜ ↕╣≡™╢√╘⁸╒ ⌐≤∫≡

│ ≤⇔≡─ │ ≤™ⅎ╕∆⁹ 

 ⌐⅔™≡│⁸ ─╒ ⅜╖╠╣╕∆⁹ 

 

 

 

 

ᵒ  

 │⁸ ⌐ ⌂╢ ≤⁸ ≤∕─ ⁸ ⁸ ╩│∂╘≤∆╢

─√╘ ⁸ ─ ⌂≥⅜№╡⁸ ⌐╖╠╣╢ ─╒≤╪≥⅜ ≢╖╠╣≡

™╕∆⁹ 

 ⌐⅔™≡│⁸ ─ ⅜╖╠╣╕∆⁹ 

 

 

 

 

 

 

 

ᵓ│  

 ≤⇔≡ ┼─ ⅝ ╡ ╩╙≤⌐⁸ ─ ╛ ─ ⌂≥⅛╠⁸

─ ⅜ ⇔≡™╢≤ ⅎ╠╣╕∆⁹ 

 ⌐⅔™≡│⁸ ─│ ⅜╖╠╣╕∆⁹ 

 

 

 

 

ⱥⱵ☼⁸◖►ⱬ⸗◓ꜝ⁸▪Ⱪꜝ◖►⸗ꜞ⁸ⱡ►◘◑⁸◒ⱴⱠ☼Ⱶ⁸♪ⱩⱠ☼Ⱶ⁸Ɫ♃Ⱡ☼Ⱶ⁸◌ꜘ

Ⱡ☼Ⱶ⁸♃♯◐⁸◐♠Ⱡ⁸▪♫◓ⱴ⁸▬♃♅⁸▬ⱡ◦◦⌂≥ 

☻☼ⱷ⁸ⱥꜜ♪ꜞ⁸ⱶ◒♪ꜞ⁸♠◓Ⱶ⁸ⱷ☺꜡⁸►◓▬☻⁸◦☺ꜙ►◌ꜝ⁸◌꞉ꜝⱥ꞉⁸☺ꜛ►ⱦ

♃◐⁸▪ⱴ◘◑⁸◖◘◑⁸♅ꜙ►◘◑⁸♄▬◘◑⁸▪○◘◑⁸◌◘◘◑⁸Ⱶꜘⱴ◌ꜝ☻⁸Ɫ◦Ⱪ♩

◌ꜝ☻⁸Ɫ◦Ⱳ♁◌ꜝ☻⁸♩ⱦ⁸ⱡ☻ꜞ⁸ⱢꜘⱩ◘⁸♅ꜛ►◕fiⱲ►⁸◌▬♠Ⱪꜞ⁸Ɫ☺꜡◌▬♠

Ⱪꜞ⁸◌fiⱶꜞ◌▬♠Ⱪꜞ⁸◌ꜟ●⸗⁸ⱴ●⸗⁸Ɫ◦ⱦ꜡●⸗⁸○◌ꜜ◦●⸗⁸○♫●●⸗⁸ⱥ♪

ꜞ●⸗⁸ⱱ◦Ɫ☺꜡⁸Ⱶ◖▪▬◘⁸◖☺ꜙ◔▬⁸◐☺⁸♃◦◑⁸Ɫ◒☿◐꜠▬⌂≥ 

◒◘●ⱷ⁸☻♇ⱳfi⁸♬ⱱfiꜘ⸗ꜞ⁸♬ⱱfi♩◌◕⁸♬ⱱfi◌♫Ⱬⱦ⁸◦ⱴⱫⱦ⁸▪○♄▬◦ꜛ►⁸

ꜘⱴ◌●◦⁸ⱥⱣ◌ꜞ⁸ⱴⱶ◦ 
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ᵔ  

 │ ⅜╟ↄ ⇔⁸ ⌐√╘ ⅜ ↄ ⇔╕∆⁹ ╛ ╙ ↄ⁸ ─

│ ∫≡™╕∆⅜⁸∕─ ⁸ ⁸ ≤™∫√╙─⅜№╡╕∑╪⁹ 

 ─ ≢№╢◘◑─ ╛Ⱬⱦ─ ⅜ ∫≡™╢ ⌐╙⅛⅛╦╠∏⁸◌◄ꜟ─

╙ ↄ⌂∫≡™╢↓≤⅛╠╙⁸ ─ ⌐│ ⅜ ≢№╢≤ ⅎ╠╣╕∆⁹ 

 ⌐⅔™≡│⁸ ─ ⅜╖╠╣╕∆⁹ 

 

 

 

 

ᵕ  

 ≢│⁸ ⅛╠ ╩ ≤⇔≡⁸ ↄ─ ⅜ ↕╣╕⇔√⁹ ⌐│⁸ ≢

─Ɫ♇♅ꜛ►♩fiⱲ⅜ ⇔≡™√─│⁸ ∆═⅝ ≢∆⁹⇔⅛⇔⌂⅜╠⁸ ⌐⅔↑╢

─ ─ ╛⁸ ─ ⌐╟╡ ⇔√⅛⁸∕╣⌐ ™ ⌐⌂∫√ ╙╖

╠╣╕∆⁹ 

 ≢│⁸1962 ⌐ ↕╣√♅ꜛ► │ 71 ≢⇔√⅜⁸30 ─ ⌐⁸ ⌐ ∆ 18

⅜╖╠╣⌂ↄ⌂∫≡™╕∆⁹ ≢│♃▬꞉fi♠Ᵽⱷ◦☺Ⱶ─ ⅜№╡╕∆⅜⁸ ⌐ ⇔≡

™╕∆⁹ 

 

 

 

 

 

 

 

 ● ⌐≈™≡│⁸╟ↄ ═╠╣≡⅔╠∏⁸ ≢№╢↓≤≤⁸ ─ ╢ ™ ╙⌂ↄ⁸

─ ╙ ⅜ 130 ≤ ↄ⁸ ⌂● │ ╘⌂™╟℮≢∆⁹ 

 ⌐≈™≡╙⁸╛│╡↔ↄ ─ ⅜╖╠╣╢ ≢∆⁹ ⌐│⁸ ─ ≢⁸

○○◒꞉●♃⅜ ↕╣√ ⅜№╡⁸1970 ╘ │⁸ ⌐ ⌂ ⅜ √╣≡™√↓

≤⅜╦⅛╡╕∆⁹ 

 ♩fiⱲ │⁸ ⌐ ⅜ ™↓≤⅛╠⁸ ⌐ ╕╣≡™╢╟℮⌐╖ⅎ╕∆⅜⁸ ™

⌂≥⅜⌂™↓≤⅛╠⁸↓─ ⌐ ∆╢ │╖╠╣╕∑╪⁹ ╕≢⌐ ⌡ 40 ⅜

↕╣≡™╕∆⅜⁸Ɫ♇♅ꜛ►♩fiⱲ⌂≥⁸ ─ ⌐╟╡ ⇔√≤ ╦╣╢ ╙™╕∆⁹ 

 ∕─ ⁸Ᵽ♇♃ ╛◌ⱷⱶ◦ ⌂≥ ↄ─ ⅜ ⇔≡™╕∆⅜⁸ ⌂ ≢№╢√╘⁸

⇔™ │ ⌂™≤ ╦╣╕∆⁹ 

▬⸗ꜞ⁸ⱥ◐●◄ꜟ⁸▪ⱴ●◄ꜟ⁸♩ⱡ◘ⱴ●◄ꜟ⁸►◦●◄ꜟ⁸♠♅●◄ꜟ⁸♯ⱴ●◄ꜟ⁸◦ꜙ

 ꜟ◄●○▪ꜟ◕כ꜠

ₒ ⁸╖╠╣⌂ↄ⌂∫√ ₓ 

▪◌◦☺Ⱶ⁸♩ꜝⱨ◦☺Ⱶ⁸◖♠Ᵽⱷ⁸◒꜡◦☺Ⱶ⁸◦ꜟⱦ▪◦☺Ⱶ⁸►ꜝ◑fi☻☺◑ꜛ►⸗fi⁸

○○►ꜝ◑fi☻☺◑ꜛ►⸗fi⁸ⱷ☻◓꜡ⱥꜛ►⸗fi⁸►ꜝ◑fiⱥꜛ►⸗fi⁸○○►ꜝ◑fiⱥꜛ►⸗

fi⁸◖ⱶꜝ◘◐⁸☺ꜗⱡⱷ♅ꜛ►⁸ⱥ◌◕♅ꜛ►⁸Ⱶꜘⱴ☿☿ꜞ⁸▪○Ᵽ☿☿ꜞ⁸ⱥⱷ◐ⱴ♄ꜝ☿

☿ꜞ⁸○○♅ꜗⱣⱠ☿☿ꜞ⁸◒꜡☿☿ꜞ 
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ᵖ  

 │⁸ ─ ⌐ ⅜ ╣≡™╢╒⅛⁸√╘ ╛ ה ⅜ ↄ╖╠╣⁸

40 ─ ⅜ ↕╣≡™╕∆⁹⇔⅛⇔⁸ ⌂≥─ ╛ ─ ⌐╟╡⁸

⌐⅔™≡⁸╒╓ ⌐ ™ ⅜ ™╕∆⁹ 

 

 

 

 

 

 

 

 

ᵗ  

 │⁸ ─ ╩│∂╘ ↄ─ ⅜№╡⁸ ⌐│ ╛√╘ ⅜ ⇔╕∆⁹

⌐│ ↄ─ ⅜ ⇔≡⅔╡⁸ ─ ⌂≥⌐│⁸◌꞉♬♫╛ⱥⱷ♃♬◦⌂≥⅜ ↄ

╖╠╣╕⇔√⁹ ™ ╛ ─ ↑ ─⁸ ∟ ╛ ∟ ─ ⌂≥⌐⁸ ─ ⅜╖╠╣

╕∆⁹ 

 ≤ ⁸ ╛ ─ ⌐╟╡⁸ ⅜ ⇔≡™╢ ╙№╢╟℮≢∆⁹ 

 ≢│⁸ ─ ≢№╢Ⱶꜘ▬ꜞ●▬─ ≢№∫√↓≤│ ≢⁸

─ ⌐╟╡⁸ Ⱶꜘ▬ꜞ●▬│╖╠╣⌂ↄ⌂∫≡™╕∆⁹ 

 ↓╣╕≢⁸ ─ ⅜ ↕╣≡™╕∆⁹ 

 

 

 

 

 

 

 

ᵘ ─  

 ─ │⁸ 57 ⁸ 10 ╩ ⇔≡

↕╣≡™╕∆⁹ 

 

⇔╠↕⅞ ⌐╙℮√╦╣⁸ ⌐ ┘ ∫≡™╕∆⁹

╣╩⌂⇔≡ ┬ │ ⅜№╡⁸ ≤⇔≡─ ─

╩ ∫≡™╢╟℮≢∆ ⇔╠↕⅞≤│⁸ ⌐♄▬◘◑⁸♅ꜙ

►◘◑⁸◖◘◑⌂≥⁸ ⅜ ™◘◑ ─ ≢∆ ⁹ 

 

ⱴ◦☺Ⱶ⁸♪Ⱪ●▬⁸◌꞉♬♫⁸⸗ⱡ▪ꜝ●▬⁸ⱥⱷ⸗ⱡ▪ꜝ●▬⁸ⱴꜟ♃♬◦⁸ⱥⱷ♃♬◦⁸☻

◒Ⱶꜞfi◗●▬⁸◘◌ⱴ◐●▬⁸ꜘⱴ♃♬◦⁸♩◒◘○◌♅ꜛ►☺●▬⁸○◌♅ꜛ►☺●▬⁸ⱱ♁

○◌♅ꜛ►☺●▬⁸◐ꜙ►◦ꜙ►♫Ⱶ◖◑☿ꜟ⁸♫Ⱶ◑☿ꜟ●▬⁸○Ⱳ꜡♫Ⱶ◑☿ꜟ⁸ⱥⱷ○◌⸗

ⱡ▪ꜝ●▬⁸♠◒◦ⱴ▬ⱴ▬⁸►☻◌꞉ⱴ▬ⱴ▬⁸Ⱶꜘ▬ꜞ●▬⁸♫ⱷ◒☺─  

○▬◌꞉⁸◌꞉ⱶ♠⁸►◓▬⁸♃⸗꜡◖⁸ⱶ◑♠◒⁸⸗♠◗⁸♃◌Ɫꜘ⁸◌ⱴ♠◌⁸♠♅ⱨ◐⁸♀

♀ꜝ⁸▬♩⸗꜡◖⁸◖▬⁸◑fiⱩ♫⁸◕fi◗꜡►Ⱪ♫⁸ꜘꜞ♃♫◗⁸▪ⱩꜝⱲ♥⁸♬♇ⱳfiⱣꜝ♃

♫◗⁸◌♀♩◕♃♫◗⁸☿Ⱳ◦♃ⱦꜝ⁸◌Ⱡⱥꜝ⁸♪☺ꜛ►⁸ꜘⱴ♩◦ⱴ♪☺ꜛ►⁸☻☺◦ⱴ♪☺

ꜛ►⁸▪ꜞ▪◔◑Ᵽ♅⁸♫ⱴ☼⁸►♫◑⁸○ꜘ♬ꜝⱵ⁸♪fi◖⁸ꜜ◦ⱡⱲꜞ⁸◦⸗ⱨꜞ◦ⱴⱢ♀⁸

▪ꜚ⁸ⱷ♄◌⁸ꜝ▬◑ꜛ⁸○○◒♅Ᵽ☻⁸Ⱪꜟ⁸ꜟ◑כⱢ☻ 

♅ꜙ►◘◑ 
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(2) ⌐ ≠ↄ ─ ≤  

1)  

 ⌐⅔↑╢⁸ ╩ ∆╢ │ ╩ ≤⇔≡⁸ 

   ủ ─  

   ủ ─  

⌐ ⇔╕⇔√⁹ 

 

 │⁸ ⁸ ⁸╒ ⁸│ ⁸ ⁸ ⁸ ⁸ ─

╩ ⌐ ∆╢ ≤⇔╕⇔√⁹ ≢│ ≤ ╩

⇔⁸ ⅜№╢ │ ה ה ─ ╩ ⌐ ⇔╕⇔√⁹ ⌐⁸ ≤⅛⅛╦

╡─ ™ ╛ ⌂≥⁸ ≤⌂╢ ⌐ ╩ ⅝⁸ ⌐ ⌂

♃▬ⱪ─ ⌐ ⌂ ─ ⌐ ╘⁸ ⌐⁸ ⅜ ⌐ ⌂╙─≤⌂╡╕⇔√⁹

♩fiⱲ ⁸ ⁸ ה ─ ╙ ╩ ↄ ╖╕∆⅜⁸ ─ ≢ ≢⅝⌂

⅛∫√╙─⅜ ↄ№╢╙─≤ ⅎ╠╣╕∆⁹ 

 

 7 ─  

  ─  

  │ ≤∕─ ─

⌂ ╩ ⇔╕⇔√⁹ ⅜№╢

│⁸ ─ ⌐ ⇔≡

╩⅔↓⌂™╕⇔√⁹ 

─ │⁸ ⅜ ╠╣≡™╢√╘ ≤

⇔≡│ ╟ↄ ↕╣⁸ ⌐⅔↑╢ ─

─ ⌐≈™≡─ ⌂ ≤⇔≡ ≢⅝╕∆⁹╕

√⁸ ─ ⌐│ ─ ⅜ ⇔≡⅔╡⁸↓

╣╠─ ╩ ╪≢™╕∆⁹ 

 ╒ │ה ה │ ה

ⱨ▫כꜟ♪◘▬fi β⌐╟╡ ╩

⇔╕⇔√⁹ │ ≤ ⌐╟∫≡

⇔ ⇔╕⇔√⁹

│⁸ ⁸♃⸗ ⁸◘

♦ ⁸☿ꜟ ◌◗ ⌂≥⌐╟╡

⌐ ╩⅔↓⌂™╕⇔√⁹ ≢│

⌐≈™≡─ ≤∆╢√╘⁸

↕╣√ ⌐ ─ ה

≤ ╩ ⇔⁸ ─ ╙

╘≡⁸ ╩ ⇔╕⇔√⁹

│⁸♩fiⱲ ⁸♅ꜛ► ⁸ⱱ♃ꜟ ⁸

◌ⱷⱶ◦ ⁸ ⌂≥

⌂ ╛ ≤⌂╢ ╩ ≤

⇔⁸ ⌐ ⌐ ⁸

↕╣√╙─╩ ⇔╕⇔√⁹ 

⌐≈™≡│⁸ ⌐ ∆╢ │ ─ ™

⌂ ⅜ ↕╣⁸ ⌐⅔↑╢ ─

⌂ ≤⇔≡ ⌂╙─≤⌂∫≡™╕∆⁹ ≢│ ה

≤ ⌂ ⅜ ™≢∆⅜⁸ ≢│ ⌂ ⅜

ↄ ⇔≡⅔╡⁸ ─ ⌐ ™╢⌂≥⁸

─≤╡╕≤╘⌐ ≢⅝╕∆⁹ │ ╩

╗ ⅜ ↕╣⁸ ה ↔≤─ ─ ─ │

↕╣√⅜⁸ ⌐ ≢ ⅜ ™♃ⱴ◦◑⁸ⱥ◒

▬♫⁸ ─ ≢─ ⌂≥⌐≈™≡─ │

⇔≡™╕∆⁹ ≢│⁸ │ ─ ⁸ ⌂

≥⅛╠ ⅜ ≢⌂ↄ⁸ ⌐⅔™≡ ╙ ⌂™

╙─≢⇔√⁹ ─ ⌐ ═≡ │ ≤╖

╠╣╕⇔√⅜⁸ ─ ⇔↕╙№╡⁸ ⌐│

─ ⅜ ∫≡™╢≤╖╠╣╢╒⅛⁸ ⌐⅔™≡

│♩◕♫ⱬⱩ♃ⱶ◦⌂≥ ⌂ ─ ⅜ ╠╣⁸ ≢

↕╣√ ⌐╙ ⅜ ⌂ ⅜ ↄ№╡╕∆⁹ 

 

 

 

βⱨ▫כꜟ♪◘▬fi ≤│ 

 ╩ ⌂ ╡ ⌐ ⇔⁸ ─ ⁸ ⁸ ⁸ ⁸ ⌂≥ ⱨ▫כꜟ♪◘▬fi ╩

⇔⁸ ╩ ∆╢ ≢∆⁹ 
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2) ≤  

 ⌐⁸ ─ ╩ ⇔╕∆⁹ 

 

   ᵑ     ⌐ ⅜╢ ⌂ ─  

   ᵒ     ─ ⅜№╡⁸ ≤ ─ ⅜╖╠╣╢ ─  

           ⌐│ ─ ⅜№╡⁸ ─ ─╖⁸ 

           ─ ╩ ⁸ ─ ╩ ⌐ ⇔⁸ ╩ ™╕⇔√⁹ 

   ᵓ     ─ ⅜ ╢ ─  

   ᵔ ≤ ⌐ ∆╢ ─  

   ᵕ ה  ה ה  

           ≢ⱴ◦☺Ⱶ╩ ⇔≡™╢  

   ᵖ  ─  

 

 ⌂⅔⁸ᵕ≤ᵖ│⁸ ─ ⌐─╖⁸ ╛ ╩ ⌐ ⇔╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ─  
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3)  

 ─ ─ ╩⁸ ⌐╕≤╘╕⇔√ ⌐≈™≡│⁸ 22

╩ ⁹ 

 

ᵑ ⌐⅔↑╢ ♃▬ⱪ ─  

 ─ │⁸ ╕⅛⌐│⁸ ≤ ─ ⌐ ™ ⁸

─ ╛⁸∕─ ─ ™ ⌐ ⇔≡™╕∆⁹ 

 ─╒≤╪≥│ ─ ⌐ ↕╣≡™╕∆⅜⁸ ≤⌂╢

⌐ ™ᵑ ╛⁸ ╡─ ╩ ⅝⁸ ⅜ ↄ⁸ ╣⅜ ™

⅜ ↄ№╡╕∆⁹ 

 ╟╡⁸ ♃▬ⱪ╩ ≈⌐ ⇔╕⇔√⁹ 

 

♃▬ⱪ ⁸ √╘ ╩ ╗  

 ≤ ─ ⌐ ™ ≢⁸ⱴꜟ♃♬◦⁸♪☺ꜛ►⁸ ♩fiⱲ

─ ⅛╠⁸ ─ ♃▬ⱪ≤ ↕╣╢◄ꜞ▪≢∆⁹ 

 

♃▬ⱪ ─ ⁸  

 ↓╣⌐ ⇔≡ ─ ⌐ ∆╢ ⁸ ⁸ ─ ⌐╟╡

⌐⁸ ⌐╖╠╣╢╟℮⌂ ╛⅛⌂ ╣─№╢ ⅜ ↕╣≡™╢ ≢∆⁹♃♫◗

╛▬◦●▬⁸◦☺Ⱶ ⌂≥─ ─ ─ ⅜ ↄ⁸ ⅜╛╛ ™ ╣⌐│⁸

⅜╖╠╣╕∆⁹ 

 

♃▬ⱪ  

 ⌐⅔™≡│⁸ ╡─ ≤⁸♃♫◗ ─ ≤⌂╡╛∆™ ≤─

⅜ ↄ╖╠╣⁸╗⇔╤ ⌂ ─ ╕╢ ⌂ ─ ⅜ ↄ⌂∫≡™╕

∆⁹∕─ ⌐│ ♃▬ⱪ─ ⅜ ⇔≡⁸ ⌐ ╘≡ ⌂ ╩ ⇔≡™

╕∆⅜⁸ ⌐ ↕╣╢╟℮⌂ ⌐ ═ ⅜ ⇔╛∆ↄ⌂∫≡™╕∆

⌐ ─ ≤⇔≡╙ ─ ╩ ╘≡™╕∆ ⁹↓─ │ ≢│₈

─ ₉⌂≥⌐№√╡⁸ ─ ™ꜜ◦ ╩ ⌂ ≤⇔⁸ ─ ─ ╛

⅜ ∆╢ ⌂◄ꜞ▪≤─ ╙№╡⁸ ─ ∆═⅝ ╙ ⌂╢ ⅜№╢↓≤⅛╠⁸↓╣

╩ ⇔╕⇔√⁹ 

 

♃▬ⱪ  

 ⌐╟╢ ≢│⁸ ≢│ ♃▬ⱪ⌐ ∆╢ ⌐⅔™≡╙⁸ ⌐ ─ ≢│

─ ⌂ ╛⁸ ⌐╟∫≡ ╛⁸ ⌂ ⅜ ⌂╡╕∆⁹∆⌂╦∟⁸

⌐ ™ ≢│⁸ │↑⅜ ↄ⁸ꜜ◦ ⅜ ∆╢ ≢№╡⁸ⱢꜘⱩ◘⁸○○ꜜ◦

◐ꜞ⌂≥ ─ ⅜ ∆╢⌂≥─ ⅜№╡╕∆⁹ ─ ™ ⌐│⁸◖▬⁸ⱨ

♫⁸♫ⱴ☼⌂≥ ─ ⅝⌂ ⅜ ↄ ⇔⁸ ⅜ ↄ⌂∫≡™╕∆⁹ ⁸ ⌐

╟╡ │ ⇔╛∆ↄ⁸ ╛ ─ ⌐│ ™ ⅜ ╘╠╣╕∆⁹ 
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 8 ♃▬ⱪ─  

♃▬ⱪ 
─  

ה ⁸ ⌐╟╢  

∆╢ 

 
/ ─  

 

⌐╟╢  
♃▬ⱪ─ ⁸  

♃▬ⱪ 

 ⁸  

 √╘ ╩ ╗  

 

β ⌂ ⅜╖╠╣⁸ ╛

⅛⌂ ⅜ ⌂  

 ─ ⅜ ⱥ◒▬♫⁸▪♫◓

ⱴ⁸ⱴꜟ♃♬◦⁸♪☺ꜛ► ⁹ 

 ⌂ ⱱ◦◒◘⁸Ⱶ☼ⱴ♠Ᵽ⁸

◐♠ⱠⱡⱲ♃fi⁸Ⱶ♂◖►☺ꜙ ⁸♠◒◦○

○●ꜘ♠ꜞ √╘ ⁹ 

 ⅝ ╡ ≤⇔≡⁸ⱨ◒꜡►⁸○○♃◌⁸

Ɫ▬♃◌⁸♬ⱱfi▪◌●◄ꜟ⁸☺ⱶ◓ꜞ⁸ꜘ

ⱴ◦◑⁸◌⸗ ⁹ 

 ᵓ ≢│⁸ ⅛╠╖≡⁸♩ⱡ◘ⱴ●◄

ꜟ⁸◕fi☺Ⱳ♃ꜟ─ ─ №╡⁹ 

ᵓ  

ᵔ  

 ─ ⁹

─ ╡ ⁸

№╡⁹ 

ᵓ  

 ⅜ ↕™√╘

⅜ ↄ⁸√╘ ⅜ ™⁹ 

 

ᵔ  

 ⅜╖╠╣╢

─ ╛⅛⌂ ⁹ 

 ™ ⁹

─ ™ ⁹

⁹ 

 ☻◑ ⁸ ⁸ ⌐ ∆╢ ─ ⁸ ⁹ 

 ≤ ╡ ≤ ─ ⅜ ⁹ 

 ⱴꜟ♃♬◦⁸♪☺ꜛ►⁸ ♩fiⱲ ⌂≥⌐╟∫≡ ─♃▬ⱪ⅛

╠ ⌐ ↕╣╢⁹ 

 │ ↕╣╢⁹ 

 ─ ⁸ ─√╘ ⌂≥ ≢⅝╢⁹ 

 ─ ╩ ╗ ⅜ ⁹ 

♃▬ⱪ 

 ─  

  

 

β ≢№╢⁹ 

 ( ⁸ ⁸ ⅜

⁹ 

 ╛⁸ ◄ⱡ◐⁸ⱶ◒ⱡ◐ ⌂≥─

№╡⁹ 

 ♃♫◗ ▪ⱩꜝⱲ♥⁸ꜘꜞ♃♫◗⁸◌Ⱡ

ⱥꜝ ⁸▬◦●▬⁸ⱷ♄◌⁸♪☺ꜛ►⁸ⱥ◒

▬♫⁸♃ⱴ◦◑⁸◖◦▪◌♠Ᵽⱷ⁸◘◑

⁸◌◘◘◑⅜╖╠╣╢⁹ 

 ♩◕♫ⱬⱩ♃ⱶ◦─ ─ №╡⁹ 

 ⅝ ╡ ≤⇔≡⁸▪○Ᵽ☼◒⁸◘◑

 ⁹▬◗◘◘⁸כ♬꜡◖

 ᵒ ≢│⁸ ⌐ ⁸ ⅜╒≤

╪≥╖╠╣⌂™⁹ 

ᵒ  

ᵖ  

 ─ ≤

∆╢ ⁹

™ ─

⁸ ⌂≥⁹ 

ᵒ  

 ─ ⅜ ╢⁸

ꜜ◦ ⌐ ™

⁹ 

ᵖ  

 ─ ⌐ ⅜

⁹ ⌐ ⅜╖

╠╣⁸↓╣⅛╠ ↕╣╢

⌐╙ ⅜ √╣

╢⁹ 

 

─ ⁹

⁹ 

 ⅜ ↄ⁸ ™ ╣─№╢ ⅜ ⁹ 

 ⅜ ╟╡ ™√╘⁸ ↄ⅛╠ ⅜ ⇔⁸ ⅜╖╠╣╢⁹

⁸ ─♃♫◗ ⁸▬◦●▬─ ™ ╩ ≤⇔≡⁸ ⁸

─ ♃▬ⱪ≤ ⌐ ≢⅝╢⁹ 

 │ⱴ◖⸗ ⁸ ⅜ ™⁹ ⌐╙ ╖≤ ⅜№

╢ ⅜ ↕╣╢⁹ 

 ꜜ◦ ⁸ꜘ♫◑⌐ ↄ⁸ ─ ─ ⅜ ™⁹ 

 

 

 │ ─ ⌐ ∆╢≤╖╠╣╢ᵖ ≢│⁸ ⌐

╟╡ ⁸ ⅜╖╠╣╢⁹ ≤ ─ ⅜ ⌂╢

↓≤⅜№╢⁹ ↕╣√ ⌐⁸ ⅜ ⇔≡™╢ ⅜

™⁹ 

 

♃▬ⱪ 

  

  

 

β ≢№╢⁹ 

 ⁸♃ⱴ◦◑⁸◌ꜟ●⸗⁸♅ꜙ►

◘◑ ⁸○○ꜜ◦◐ꜞ⅜╖╠╣╢⁹ 

 ♃♫◗ ♬♇ⱳfiⱣꜝ♃♫

◗⁸◌♀♩◕♃♫◗ ⁸ⱷ♄◌⁹ 

 │○♬Ᵽ☻⁸◖►ⱱⱠ ⁸

ⱥ◦⌂≥ ⅜ ⁹ 

 ○○♃♅ꜘ♫◑⁸◒♯◑⁸♫fi◐fiⱢ♀⅜

╖╠╣╢⁹ 

 ⅛╠─ ⌂≥⌐╟╢ ╙

( │ ♩fiⱲ ⅜ ╗ │⌂™⅜⁸

Ɫ◓꜡♩fiⱲ─ ⅜╖╠╣⁸◌ⱴ♠◌⅜

⌐ ⇔≡™╢)⁹ 

ᵒ  

ᵕ  

 

 ⁹ ⅜

╖⁸ ⌂≥⅜

⁹ 

ᵒ  

 ─

⁹ 

 

ᵕ  

 ⅜ ↕╣╢

≢⁸ ⌂ ⁹ 

 

⁹ 

 ⁸ ⁸ ⅜ ⁹ ╛ ⌐ ™ ≢⁸ ⌐ ™ ╣⅜№╢⁹

╛ ⅜⌂↕╣⁸ │ ≤⌂╢⅜⁸ ⌐ ⅜ ⁹ ⌐ ♃▬ⱪ╟╡ ⅜ ↄ⁸

─ │ ⌂™⁹ ⅜ ∂╢ │ ♃▬ⱪ≤∆╢⁹ 

 ∆╢ │ ⁹ 

 

 

 

 

 

 

 

 

♃▬ⱪ 

  

 

β ⅛⌂ ─ ⁸ꜜ

◦⅜ ─  

 ⁸○○ꜜ◦◐ꜞ⁸ⱢꜘⱩ◘⁸♃

ⱴ◦◑⁸ ◌⸗ ⅜╖╠╣╢⁹ 

 ꜜ◦ ⁸ⱥⱷ●ⱴ⁸ⱥ◦⁸○○♃♅ꜘ♫◑

⅜ ⁹ 

 ⅜ ⅝™ ─ ♬

♇ⱳfiⱣꜝ♃♫◗⁸♠♅ⱨ◐⁸♫ⱴ☼⁸◑fi

Ⱪ♫⁸⸗♠◗⁸⸗ⱡ▪ꜝ●▬ ⅜╖╠╣╢⁹ 

⅝ ╡ ≤⇔≡⁸♃ⱴ◦◑⁸ⱥ◒▬♫⁸

◌ꜟ●⸗⅜╖╠╣╢⁹ 

 ◐♠Ⱡ⌂≥⅜ ⅛╠ ╩

⇔≡™╢ №╡⁹ 

 ⌐►◐ꜘ●ꜝ╩ ╗ ⁸

⌐▬Ⱡ (◌ꜘⱠ☼Ⱶ─ ─

№╡)⁹ 

ᵑ   ⁹

│⁸ ⌐ ⇔≡ ⌐

╡⁸ ⌐ꜜ◦⅜╖╠╣

╢─⅜ ⁹ 

 ⁸

⁹ ⅛╠ 5km ─

(

)⁹ 

 

⁸ ⌐

│↑⅜ ↄ

⅜ ∂╢

⁹ ╛

⌐ ™ ⁹ 

 ─ │ ⇔⅜ ↄ⁸ ≢╙ ⌐│ ™ ╣⅜№╡⁸ ♃♫◗ ⅜╛╛ ⌐╖╠

╣╢⁹ ↕╣≡™╢↓≤╙№╡⁸ ♃▬ⱪ≤─ │⇔┌⇔┌ ⁹ │⁸ ⌐ꜜ◦ ⅜╖

╠╣╢ ≢⁸ ╡─√╘ⱢꜘⱩ◘⌂≥ ─ ⅜╖╠╣╢ ⅜ ™ ⁹ 

 ∆╢ │ ⁹ ♦ꜟ♃ │ ╕╣⌂™⅜⁸ ─ⱢꜘⱩ◘⌂≥─ ≤⇔

≡ ─ ╩ ⁹ 

 

 

 

 

 

 

 

 



 ─  
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 9 ♃▬ⱪ  ─ ♃▬ⱪ  

♃▬ⱪ 

─  
╩ ∆╢ ≤⁸ ─√╘─  

♃▬ⱪ 

⁸

 

√╘ ⁸

⁸  

 

 

 

 

 

 

 

 

⅛╠ ⱴꜟ♃♬◦⁸♩►ꜜ◦ⱡⱲꜞ⁸ⱴ◦☺Ⱶ⁸♬fi◑ꜛ►♩ⱦ◔ꜝהⱢ◓꜡♩fiⱲ ⁸Ɫ◓꜡♩fiⱲ ⁸◦ⱴ▪ⱷfiⱲ  

 

 

 

 

 

 

 

 

⅛╠ ◘ꜝ◘ꜘfiⱴ⁸Ɫꜝⱦ꜡♩fiⱲ⁸ⱥⱷ◑☻( )⁸◔ꜝ( )⁸ ─  

 

 

 

 

 

 

 

 

⅛╠ ▪ⱴ◘◑⁸♅ꜙ►◘◑⁸◦ⱴⱫⱦ⁸♯ⱴ●◄ꜟ⁸♃♯◐(√╘ ) 

 

 

 

 

 

 

 

 

⅛╠ ꜘⱴ♠♠☺⁸◖◒ꜝfi⁸◦ꜙfiꜝfi⁸◒◘▬♅◗⁸♃ꜝⱡ◐⁸Ⱶ♠Ᵽ 

 

 

 

 

 

 

 

 

⅛╠ ◌꞉♆◦ꜗ⁸◖Ᵽ♫꞉꜠⸗◖►⁸◐♠ⱠⱡⱲ♃fi⁸ⱡ▪◙Ⱶ⁸☻▬◌☼ꜝ⁸♠◒◦♃♠♫Ⱶ 

 

< > 

ה ≤ ─ ⌐╟╢ ╩ ↑╢ ⅜ꜟ♃fi☺Ⱳ◕ה ⁹ ≢⅝╢ ⌂ ∆⅞╢ ─ ╛ ╩ ↑╢⁸ ╛╟≥╖⁸ ⌂≥╩ ∆╢⁹ 

ה ─ ╡ ─ ◖Ᵽ♫ⱡ꞉꜠⸗◖►⁸◖Ᵽⱡ◑Ⱳ►◦⁸◦ꜝꜘⱴ◑◒⁸♠◒◦♃♠♫Ⱶ ⁹ 

─ꜟ◄●ⱡ◘ⱴ♩ה ─ ⅜ ⌐ ╕╣╢⁹♩fiⱲ ⌂≥ ─ ─ ⌐╙≈⌂⅜╢ ◐♠ⱠⱡⱲ♃fi⌂≥ ⌂ ⅜╖╠╣╢ ⁸ ─ ─ ⁹ 

ה ⌐◒◘▬♅◗⁸♃ꜝⱡ◐⁸◘ꜟ♩ꜞ▬Ᵽꜝ⁸☻◑♫⁸꞉ꜝⱦ⁸ꜜ⸗◑⁸ⱢⱢ◖◓◘⁸Ⱶ♠Ᵽ⁸Ⱶ♠Ᵽ▪◔ⱦ⁸ⱶⱬ⌂≥ ⅜ ≢№╡⁸ ∆═⅝⁹ 

≤⌂►♁◒ꜗ♅►fi⁸ⱱꜝ◒◖ה ─ ─ ─ ⁸◦ꜝꜘⱴ◑◒⁸♠◒◦♃♠♫Ⱶ⌂≥⁸╛╛ ╡⌐ ∆╢ ─ ─ ⁹ 

ה ╡ ⅜ ↕╣≡╙⁸ ─ ⌂≥⅜ ↑╣┌⁸◐♠ⱠⱡⱲ♃fi⌂≥⅜ ⇔⁸Ⱶ♂♁Ᵽ⁸▬◓◘⌐ ⅝ ╦╢ №╡⁹ 

ה ∆╢ ♩fiⱲ ─ ─√╘⌐│⁸ ⇔ ⌐ ╡⅜ ╢ ─ ⁸ ⌂ ⅝─ ⁸ ─ ⌂≥─ ⅜ ⁹ 



 ─  
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 10 ♃▬ⱪ  ─ ♃▬ⱪ  

♃▬ⱪ 

─  
╩ ∆╢ ≤⁸ ─√╘─  

♃▬ⱪ 

≤

⁸  

 

 

( ⁸

⁸ ⁸ ⁸

⁸ ⌂≥─  

 

 

♃♫◗ ⁸►♫◑⁸♫

ⱴ☼ 

ⱥ◒▬♫⁸♃ⱴ◦◑⁸

◖◦▪◌♠Ᵽⱷ⁸◘◑

 

 

 

 

 

 

 

 

 

 

⅛╠ ꜘꜞ♃♫◗⁸▪ⱩꜝⱲ♥⁸◌♀♩◕♃♫◗⁸ⱶ◑♠◒ 

 

 

 

 

 

 

 

 

⅛╠ ○▬◌꞉⁸◌ⱴ♠◌⁸♩►ꜜ◦ⱡⱲꜞ⁸♪fi◖ 

 

 

 

 

 

 

 

 

⅛╠ ▬◦●▬⁸♅ꜞⱷfi◌꞉♬♫⁸◌꞉♬♫⁸♃▬꞉fi◦☺Ⱶ⁸ⱴ◦☺Ⱶ  

 

 

 

 

 

 

 

 

⅛╠ Ɫ◓꜡♩fiⱲ⁸◌◘◘◑⁸☿◓꜡☿◐꜠▬⁸♠Ᵽⱷ( )⁸  

 

 

 

 

 

 

 

 

⅛╠ ◄ⱦ⸗⁸ⱱ◙◐ⱡⱨ◘⸗⁸ꜘ♫◑⸗⁸◖◌♫♄⸗⁸ⱶ◒ⱡ◐ ─  

 

< > 

ה ─ ⁹ ─ ╩≈⌂←↓≤≢⁸♃♫◗ ─ ≤╙⌂╡⁸ ≢ ╩⅔↓⌂℮ │ ⅝™ ≤™ⅎ╢⁹ 

ה ─ ─ ⌐ ∆╢♃♫◗ ⁸ꜜ◦ⱡⱲꜞ ⁸ ─ ⁹ 

ה ─ ♪Ⱪ●▬⁸▬◦●▬─ ⁸ ⁹ 

ה ה ─ ─ ⁸ ה ╖⁸ ⌂≥⌐╟╢♃♫◗ ─ ⁹ 

ה ה ─ ≤ ─ ⌐╟╢ ה ⌂≥─ ─ ה ─ ⁹ 

ה ─ ⁸ ◕fi☺Ⱳ♃ꜟ ⁸ ─כ♃ꜞה ⁹ 



 ─  
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 11 ♃▬ⱪ  ─ ♃▬ⱪ  

♃▬ⱪ 

─  
╩ ∆╢ ≤⁸ ─√╘─  

♃▬ⱪ 

⁸  

 

 

⁸♃ⱴ◦◑ 

│◖►

ⱱⱠ⌂≥ ⅜

 

ⱨꜝ♇◦ꜙβ⅜ ⌂™

│♃♫◗ ─

 

 

 

◘◑ ╙כ♬꜡◖─

╕√│

⌐ ∂╢⁹ 

 

 

 

 

 

 

 

 

⅛╠ ♫ⱴ☼⁸◖▬⁸◑fiⱩ♫⁸⸗♠◗⁸♫ⱴ☼ ⁸♪Ⱪ●▬ ה ⌐ ™▬◦●▬  

 

 

 

 

 

 

 

 

⅛╠ ◌♀♩◕♃♫◗⁸♬♇ⱳfiⱣꜝ♃♫◗⁸♃▬ꜞ◒Ᵽꜝ♃♫◗⁸♠♅ⱨ◐ ⁸ⱷ♄◌⁸♃⸗꜡◖ 

 

 

 

 

 

 

 

 

⅛╠ Ⱶ♫Ⱶ♯ⱴ◄ⱦ⁸☻☺◄ⱦ ⌂™ ⁸ⱥⱷ♃♬◦⁸⸗ⱡ▪ꜝ●▬ ▬●ꜝ▪ⱥⱷ⸗ⱡה ⁸◘◌ⱴ◐●▬⁸☻◒Ⱶꜞfi◗●▬ 

 

 

 

 

 

 

 

 

⅛╠ ○◑⁸ⱴ◖⸗⁸ꜝ●ꜘ◐►⁸ꜝ●ꜘ◐►ה◦ꜜꜟ♠ה☿☻☺▬♩♩fiⱲ⁸◖ⱨ◐♩fiⱲ ⁸◌ꜟ●⸗ 

 

< > 

ה ⌐ ∆╢⅜⁸ ╛ ⌐╟∫≡⁸ ⌐ ─ ⅜ ∆╢↓≤⅜№╡⁸↓╣╠─ ─ ⁹ 

ה ─ ⁸ ⌂≥─ ─√╘⌐ ─ ⁸ ⁸ ─ ⅜ ⁹ 

ה ⌂≥─ ╩ ∆╢⌂≥≢⁸ ─ ╩ ⁹ 

ה ─ ┼─ │ ⁹ ⌐♃ⱴ◦◑⁸ⱥ◒▬♫⁸○○ꜜ◦◐ꜞ⌂≥⅜ ≤⌂╢⁹ 

 

 

 

 

 

βⱨꜝ♇◦ꜙ≤│ 

 ⌂≥≢ ⅜ ⌐ ⇔⁸ ⌐ ⇔√ ⌂≥╩ ┼ ⇔ ⇔≡⇔╕℮ ╩ ⇔╕∆⁹ 



 ─  
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 12 ♃▬ⱪ  ─ ♃▬ⱪ  

♃▬ⱪ 

─  
╩ ∆╢ ≤⁸ ─√╘─  

♃▬ⱪ 

( ) 

 

 

⁸♃ⱴ◦

◑⁸ ⁸ⱥ◦⌂

≥─ ─

 

β ♃▬ⱪ⌐ ⅎ≡⁸ ⌐ ⌂ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

⅛╠ ⱢꜘⱩ◘⁸◕fi◗꜡►Ⱪ♫(ⱫꜝⱩ♫)⁸ ™ ╩ ╗♠♅ⱨ◐⁸⸗♠◗⁸☻◗⸗꜡◖⁸Ɫ☻ 

 

< > 

≤⌂◘ⱢꜘⱩה ─ ⁸♃ⱴ◦◑⁸ⱥ◒▬♫⌂≥ ─ ⅜ ≢⅝╢ ─ ⁹ 

ה ⅜ ⅝™ ─ ♬♇ⱳfiⱣꜝ♃♫◗⁸♠♅ⱨ◐⁸♫ⱴ☼⁸◑fiⱩ♫⁸◖▬⁸⸗♠◗⁸⸗ⱡ▪ꜝ●▬ ⅜ ≢⅝╢ ─ ⁹♠♅ⱨ◐⁸⸗♠◗⅜ ⌂ↄ⌂∫≡™╢⁹ 

ה ⌐◖ⱨ◐♩fiⱲ╙ √╘ ⌂ ⅜⌂↕╣╢ ⌐ ⁹ 

 

 

 

 

 

 

 

 

 



 

 

ᵒ ♃▬ⱪ─  

 ⌐⅔↑╢⁸ ♃▬ⱪ─ ╩⁸  17⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

♃▬ⱪ─ │⁸√╘ ╛ ⅝⌂ ⅜ ∆╢ ╩ ≤⇔≡™╢⁹™∏╣─♃▬ⱪ⌐╙

⇔⌂™ ╛ ─ │ ≢ ⇔≡™╢⁹ 

   ₈ ⌐ ⅜ ™◄ꜞ▪₉≤│⁸ ⁸√╘ ╛ ─№╢◄ꜞ▪≢ ⌂ ⅜ ≢⅝╢ ╩

≈≤ ⅎ╠╣╢◄ꜞ▪≢№╢⁹ 

 17 ♃▬ⱪ─  



 

 

ᵓ ─  

 ♃▬ⱪ ⌐⁸ ─ ⌐≈™≡⁸  13⌐ ⇔╕⇔√⁹ 

 

 13 ─  

♃▬ⱪ ─  

♃▬ⱪ 

 

 

√╘ ╩ ╗  

 ⁸ ⌂≥╩ ℮╒ ─ ╩ ⇔⌂™ ╙ ╘≡ ⁸

⌐╟╢ ─ ⌂ ⁸ ─ ⁸▪ⱷꜞ◌◙ꜞ●♬╛☻◒Ⱶꜞfi◗●▬⌐

╟╢ ⌂≥ ♪☺ꜛ►⁸ⱴꜟ♃♬◦┼─ ⁹ 

 │ ⌂ ╙ ™⅜⁸ ─ ─ ╛ ⅜↕╣≡™⌂™⁹ 

 ╒ ≤ ⅜ ⌐╟╡ ↕╣≡™╢√╘⁸ ─◌◄ꜟ ╛ⱥⱵ☼⌂≥─

⅜ ↕╣≡™╢⁹ 

 ◖fi◒ꜞכ♩ ╡ │⁸ ─ ≤⇔≡│ ⇔™ ≢ ⌐⁸

∞⅜ ⅜ ↑╠╣⁸ ─ ⁸ ⅜╖╠╣⁸ ה ─ ⅜

╦╣≡™╢ ⁹ 

♃▬ⱪ 

 

─  

 ≢ ⅜ ↕╣⁸ⱨꜝ♇◦ꜙ⅜ ↓╡⌐ↄ™√╘⌐ ─ ⅜

⇔≡ ≢⅝≡™╢⁹√∞⇔⁸ ⅜ ↄ⁸30 40cm ─ ╖╙ ≢⅝⌂™√╘⁸

♃♫◗ │ ─ ⌐ ╪≢™╢⁹ 

 ○○▪ⱷfiⱲ⌂≥ ⅜ ╘╠╣╢ ╙╖╠╣╢⅜⁸ ⅜ ⁸ ◌Ᵽ⁸כ

⌂≥─ ⅜⌂™↓≤⌂≥⅛╠⁸◕fi☺Ⱳ♃ꜟ⌂≥│ ⅜ ⇔™⁹ 

 ─ ⌐╟╢ ⁹ 

 ≢⁸ ─ ⅜╒≤╪≥⌂™⁹ ─ ─Ⱡ♇♩꞉כ◒⅜ ≢№╢

↓≤⅛╠⁸⅛╤℮∂≡♃♫◗ ⅜ ↕╣≡™╢ ꜘꜞ♃♫◗│↕╠⌐ ≢

∆╢╙─ ⁹ 

 ─ ─ ╛⁸ ─ ─ ⁸ ⌐ ⌂ ⅜⌂™↓≤

⌂≥≢⁸ ╛ ─ ⅜ ⇔≡™╢⁹ 

♃▬ⱪ 

 

 

 ⁸ ─ ─ ≤╖╠╣⁸ ⌐╟╢ ≤ ≢

│╒╓ ⌐ ↕╣≡™╢⁹ 

 ≤ ⁸ ⁸ ⁸ ⌂ ⁸ ─

─ ⌂≥⁹ 

 ≤ ─ ⅜ ⌐ ⇔⁸ ─ ⅜ ↕╣√≤╖╠╣╢⁹ ─Ⱶ

ꜘ▬ꜞ●▬ ⌐ ℮ ─◖fi◒ꜞכ♩ ╛⁸ ─ ⌂≥─ ─

⅜ ⅎ╠╣╢⁹ 

♃▬ⱪ 

 

 ⌐╟╢ ⌐ ℮⁸ ™ ╛ ─ ─ ⁸ ─ ─ ⁹ 

 ⌐╟╢ ─ ─ ⁸ ─ ⁹ ─ ⁹ 

 ⁸ꜜ ◦ ─ ⌐≤╙⌂℮ ─ ⱢꜘⱩ◘⁸◐♠Ⱡ⌂≥ ⁹ 

 

 



 

 

(3) ⌂  

 ⌐ ⁸ ∆╢ ⌂ ┘ ╩⁸  14

 16⌐ ⇔╕∆⁹ 

 ─ │ ⌡ ⇔≡™╕∆⁹↓─≤

⅝⁸ ╛ ─ ⁸ ─ ╛◖fi◒ꜞכ

♩ ╡⅜ ╦╣╕⇔√⁹ ⁸ ╛ ⌂≥⌐│⁸

⌐ ⌂ ╩ ╗ ╣√ ⅜ ↕╣⁸

─ ⅜ ↕™ ╛ ⅜ ╦╣≡™⌂™ ה

≢│⁸ ⌂ ⅜╖╠╣╕∆⁹ 

 

 

 

 

 

 

 

 

 14 ⌐ ∆╢ ⌂  

  כꜞ◗♥◌ כꜞ◗♥◌ ≤⌂

 

 

♠◒◦○○●ꜘ♠ꜞ  RDB  

כꜞ◗♥◌  

и   

◖☺▬  RDB  

כꜞ◗♥◌  

й   

 

 

 

 

 

♠◒◦○○●ꜘ♠ꜞ з  з   

◌꞉♆◦ꜗ    

♬♇◔▬    

ⱥⱷ♃♦ и    

 ⱥⱡ◐   ⁸  

 ►♫◑♠◌Ⱶ    

Ợ  כꜞ◗♥◌

ₒ ₓ  ⌐   ⌐ ╩ ∂⌂↑╣┌ ⅜ ∆╢ 

       ╩ ∂⌂↑╣┌ ─ ⅜ ₁⌐ ∆╢ 

  ─     │ ⅜ ╩ ⇔≡™╢⅜⁸ │ ─ ⅜ ⅝™ 

        ⁸ √⌂ │ ⌂™  

ₒ ₓ ⅜ ≢│∆≢⌐ ⇔√≤ ⅎ╠╣╢  

ה   ≢─╖ ⇔≡™╢  

  з ↔ↄ ™ ⌐⅔↑╢ ≢─ ─ ⅜ ╘≡ ™  

  з з ╒≥≢│⌂™⅜⁸ ™ ⌐⅔↑╢ ≢─ ─ ⅜ ™  

  и ─ ⅜ ⇔≡™╢  

  ⅜ ⌂  

  ∆╢∞↑─ ⅜ ⇔≡™╢  

Ợ  כꜞ◗♥◌

ₒ ₓ  з ⌐   ⌐ ╩ ∂⌂↑╣┌ ⅜ ∆╢ 

  и      ╩ ∂⌂↑╣┌ ─ ⅜ ₁⌐ ∆╢ 

  й ─     │ ⅜ ╩ ⇔≡™╢⅜⁸ │ ─ ⅜ ⅝™ 

  к       ⁸ √⌂ │ ⌂™  

ₒ ₓ ╛ ─ ⅜⌂↕╣⌂↑╣┌⁸ ⅜ ↕╣╢ ⌐⌂╢ 

  │⁸ ⌐כꜞ◗♥◌ ∂╢ 

 

1) ─ ⌂ ה   ╟╡  

♠◒◦○○●ꜘ♠ꜞ 1) 

♠◒◦○○●ꜘ♠ꜞ 1) 

◖☺▬ 1) 



 

 

 15 ⌐ ∆╢ ⌂ ∕─  

  כꜞ◗♥◌ כꜞ◗♥◌ ≤⌂

 

 

 

◌ꜘⱠ☼Ⱶ  II   

Ɫ♃Ⱡ☼Ⱶ    

◐♠Ⱡ    

▬♃♅    

 

 

♅ꜙ►◘◑    

ⱢꜘⱩ◘ и  и   

○○ꜜ◦◐ꜞ    

◌fiⱶꜞ◌▬♠Ⱪꜞ    

◖▪☺◘◦ и  и   

○○ꜟꜞ    

○◦♪ꜞ    

♃ⱴ◦◑    

Ɫ▬♃◌    

ⱥ◒▬♫ и    

▪ⱴ◘◑    

ⱡ☻ꜞ    

Ⱶ◖▪▬◘  и   

│ 

 

 

♬ⱱfi☻♇ⱳfi    

 

 

◕fi◗꜡►Ⱪ♫ з    

ꜘꜞ♃♫◗    

▪ⱩꜝⱲ♥    

◌Ⱡⱥꜝ    

♬♇ⱳfiⱣꜝ♃♫◗ з  и   

◌♀♩◕♃♫◗ з  и   

Ɫ☻ и    

♠♅ⱨ◐ и    

☻◗⸗꜡◖    

ꜘⱴ♩◦ⱴ♪☺ꜛ► и    

ⱷ♄◌ и    

Ợ ⁸כꜞ◗♥◌ כꜞ◗♥◌  

 ⅜ ≢│∆≢⌐ ⇔√≤ ⅎ╠╣╢  

ה  ≢─╖ ⇔≡™╢  

 з ─ ⌐ ⇔≡™╢   

   з ↔ↄ ™ ⌐⅔↑╢ ≢─ ─ ⅜ ╘≡ ™  

   з з ╒≥≢│⌂™⅜⁸ ™ ⌐⅔↑╢ ≢─ ─ ⅜ ™  

 и ─ ⅜ ⇔≡™╢  

 ⅜ ⌂  

 ∆╢∞↑─ ⅜ ⇔≡™╢  

 

Ợ  כꜞ◗♥◌

 ╛ ─ ⅜⌂↕╣⌂↑╣┌⁸ ⅜ ↕╣╢ ⌐⌂╢ 

 │⁸ ⌐כꜞ◗♥◌ ∂╢ 

 



 

 

 16 ⌐ ∆╢ ⌂ ∕─  

  כꜞ◗♥◌ כꜞ◗♥◌ ≤⌂

 

 

ⱴꜟ♃♬◦    

⸗ⱡ▪ꜝ●▬    

ⱴ◦☺Ⱶ    

 ◌♃ꜘⱴ●▬ з    

Ⱶ☼◗ⱴ♠Ⱳ  з   

꜠fi☼ⱥꜝⱴ◐●▬ и  з   

 

 

 

○○▪ⱷfiⱲ  и   

○○►ꜝ◑fi☻☺ⱥꜛ►⸗fi  з   

○○►ꜝ◑fiⱥꜛ►⸗fi з  з   

◒꜡◦☺Ⱶ з  з   

◦ꜟⱦ▪◦☺Ⱶ з  з   

♃▬꞉fi♠Ᵽⱷ◦☺Ⱶ з  

─  

з   

ⱥ◌◕♅ꜛ►  з    

▪◌◦☺Ⱶ  и   

►ꜝ◑fi☻☺ⱥꜛ►⸗fi  и   

►ꜝ◑fiⱥꜛ►⸗fi  и   

►ꜝ♫Ⱶ☺ꜗⱡⱷ и  

─  

и   

◒⸗●♃ⱥꜛ►⸗fi  и   

◖♠Ᵽⱷ  и   

◖ⱶꜝ◘◐  и   

☺ꜗⱡⱷ♅ꜛ►  и   

♠ⱴ◓꜡◐♅ꜛ► и  и   

ⱥⱷ◐ⱴ♄ꜝ☿☿ꜞ  и   

Ⱶꜘⱴ☿☿ꜞ  и   

ⱷ☻◓꜡ⱥꜛ►⸗fi  и   

○○♅ꜗⱣⱠ☿☿ꜞ    

○♫●▪◕Ɫ    

ⱥ○♪◦♅ꜛ►    

○○◒꞉●♃ и  и   

Ợ ⁸כꜞ◗♥◌ כꜞ◗♥◌  

 ⅜ ≢│∆≢⌐ ⇔√≤ ⅎ╠╣╢  

ה  ≢─╖ ⇔≡™╢  

 з ─ ⌐ ⇔≡™╢   

   з ↔ↄ ™ ⌐⅔↑╢ ≢─ ─ ⅜ ╘≡ ™  

   з з ╒≥≢│⌂™⅜⁸ ™ ⌐⅔↑╢ ≢─ ─ ⅜ ™  

 и ─ ⅜ ⇔≡™╢  

 ⅜ ⌂  

 ∆╢∞↑─ ⅜ ⇔≡™╢  

 

Ợ  כꜞ◗♥◌

 ╛ ─ ⅜⌂↕╣⌂↑╣┌⁸ ⅜ ↕╣╢ ⌐⌂╢ 

 │⁸ ⌐כꜞ◗♥◌ ∂╢ 

 

 



 

 

(4)  

 ⌐ ⁸ ∆╢ ╩⁸  17⁸  18⌐ ⇔╕∆⁹ 

 

 17 ≢ ↕╣√  

    

 ▪ꜞⱡ♩►◓◘ ○○ⱨ◘⸗ ⁸  

♩♅◌●Ⱶ ○○◌♫♄⸗ ⁸  

♩♅◌●Ⱶ ◖◌♫♄⸗ ⁸  

 ▪○▬ ▬♅ⱦ ⁸  

◐◒ ○○Ⱪ♃◒◘ ⁸  

◐◒ ○○▪꜠♅ⱡ◑◒ ⁸  

◐◒ ⱥⱷⱶ◌◦ꜜ⸗◑ ⁸  

◐◒ ☿▬♃◌▪꞉♄♅♁► ⁸  

◐◒ ⱥⱷ☺ꜛ○fi ⁸  

◐◒ ☿▬ꜜ►♃fiⱳⱳ ⁸  

◐◒ ▪ⱷꜞ◌☿fi♄fi◓◘ ⁸  

▪◌Ᵽ♫ ◖ⱴ♠ꜜ▬◓◘ ⁸  

♩♅◌●Ⱶ ○○◌♫♄⸗ ⁸  

▬Ⱡ ◦♫♄꜠☻☼ⱷ●ꜘ ⁸  

♃♦ ◄♂ⱡ◑◦◑◦ ⁸  

▪ꜘⱷ ◐◦ꜛ►Ⱪ ⁸  

▬Ⱡ ○♬►◦ⱡ◔◓◘ ⁸  

▬Ⱡ Ⱡ☼Ⱶⱶ◑ ⁸  

◌♃ⱣⱵ ⱶꜝ◘◐◌♃ⱣⱵ ⁸  

 

 18 ≢ ↕╣√  

    

 ▪◌●◄ꜟ ►◦●◄ꜟ ⁸  

│  ♯ⱴ●ⱷ Ⱶ◦◦♇Ⱨ▪◌ⱵⱵ●ⱷ ⁸  

 ◖▬ ♃▬ꜞ◒Ᵽꜝ♃♫◗ ⁸  

◘fiⱨ▫♇◦ꜙ ○○◒♅Ᵽ☻ ⁸  

◘fiⱨ▫♇◦ꜙ Ⱪꜟ⁸ ꜟ◑כ  

♃▬꞉fi♪☺ꜛ► ꜝ▬◑ꜛ ◌ⱶꜟ♅כ  ⁸  

 ꜞfi◗●▬ ☻◒Ⱶꜞfi◗●▬ ⁸  

◦☺Ⱶ ♃▬꞉fi◦☺Ⱶ ⁸  

 ▪ⱷꜞ◌◙ꜞ●♬ ▪ⱷꜞ◌◙ꜞ●♬ ⁸  

 

 



 

 

 

3-1.  

 ⌐│⁸ ⁸ ⁸ ⁸ ⁸

⁸ ─ │№╡╕∑╪⁹ 

 

3-2.  

 ─ ╩  18⌐ ⇔╕∆⁹ 

 ─ │⁸ ⌐ ∫√ ≤⁸ ─ ─ ⁸

╛ ─ ⌐ ⅝ↄ ≢⅝╕∆⁹ 

 ─ ╩ ╣╢ ─ │ ⅜ ⇔⁸ ⌐│ ⅜ ↑≡™╕∆⁹ 

 ─ ─ ⌂╙─≤⇔≡│⁸ ⅜ 50 ⁸ │ 17 ≤⌂∫≡⅔╡⁸ │ ₁

⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 18 1) 

1) ♄►fi꜡כ◘♪כⱦ☻╟╡  

(http://nlftp.mlit.go.jp/ksj/jpgis/jpgis_datalist.html ) 



 

 

3-3. ≤  

 ─ ≤ ╩  19⁸  19⌐ ⇔╕∆⁹ 

 ─ │ 7 ⌐ 5 ⌐ ⇔⁸ ה fi►♃כꜙ♬ ─ ⌂ ⌂≥

─ ⌂ ╙ ╕∫≡∕─ ╙ ⌐№╡⁸ 22 ⌐│ 58,499 ≤⌂∫≡™╕∆⁹

™╦╝╢ⱬ♇♪♃►fi≤⇔≡─ ⅜╖╠╣╕∆⁹ 

 ╙ ⌐ ⌐№╡⁸ 22 ⌐│ 20,024 ≤⌂∫≡™╕∆⁹ 

 

 

       19 ≤ 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 19 ┘ ─ 1) 

 

 

 

 

1)  ┘ 2 ⁸ 7 ⁸ 12 ⁸ 17 ⁸ 22  

 ╟╡  (http://www.pref.fukuoka.lg.jp/dataweb/report -1-2-2.html ) 

47,116 22,435 24,681 13,093

50,612 24,032 26,580 15,258

12 54,583 25,804 28,779 17,281

17 57,481 27,082 30,399 18,831

22 58,499 27,506 30,993 20,024

0

10,000

20,000

30,000
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50,000
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12 17 22

(
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ה

(
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3-4.  

(1)  

 ─ ─ ╩  20⁸  20⌐ ⇔╕∆⁹ 

 │⁸ 22 ⁸17,679 ⁸47,910 ⌐ ↕╣≡⅔╡⁸ │ 81 ≤⌂∫

≡™╕∆⁹ ─ 10 ─ ╩╖╢≤⁸ 13 │ 76 ≢№╡⁸∕─ 10

≢ 5 ─ ⅜╖╠╣╕∆⁹ 

 

          20 22 ─ 1) 

 

 

 

 

 

 

 

 

 

 

 

 20 10 ─ ( 13 22 ) 1) 

 

(2)  

 ─ ─ ╩  21⁸  21⌐ ⇔╕∆⁹ 

 ≢│⁸ ⌐╟╡⁸ fi►♃כꜙ♬ ┘∕─ ⌂≥

╩ ≤⇔≡⁸ ☿fi♃כ⅜ ╩ ⇔≡™╕∆⁹╕√⁸

┘ ╩ ≤⇔≡⁸ ⅜ ╩ ⇔≡™╕∆⁹ 

 22 ⌐⅔↑╢ ─ │ 1,089.7ha ≢⁸ 1,733.8ha ⌐

∆╢ │ 62.9 ≤⌂∫≡™╕∆⁹╕√⁸ 52,432 ╩ 59,132

≢ ⇔√ │ 88.7 ≤⌂∫≡™╕∆⁹ 

 

 21 ─ ─ 22 2)  

 

 

 

 

1)  ◘▬♩ 10 ─ ╟╡  

 (http://www1.bbiq.jp/miisuido/jyouhou.html ) 
2) ⱱכⱶⱭכ☺ ─ ╟╡  

 (http://www.city.ogori.fukuoka.jp/conte nt/root.jsp?cp=YTFlM3pfMjMwMTExODAyNDQ5NDA5 ) 

( ) ( ) ( ) ( )

21,802 59,134 17,679 47,910 81

( )

4,550 1,733.8 1,089.7 62.9 59,132 52,432 88.7

ha
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 21 ─ ≤ 1) 

 

 

1) ⱱכⱶⱭכ☺ ─ ╟╡  

(http://www.city.ogori.fukuoka.jp/content/root.jsp?cp=YTFlM3pfMjMwMTExODAyNDQ5NDA5 ) 



 

 

3-5.  

 ─ ╩  22⌐ ⇔╕∆⁹ 

 ⌐≈™≡╖╢≤⁸ ─ ╩ ⅜ ⇔⁸ ╩ ⅜

⇔≡™╢√╘⁸ ▬fi♃כ♅▼fi☺╛ ☺ꜗfi◒◦ꜛfi╩ ⇔╛∆™ ⌐№╡╕

∆⁹╕√⁸ ─ ≢│⁸ ▬fi♃כ♅▼fi☺╙ ↕╣≡™╕∆⁹ │⁸ ⌂

⌐ ⇔≡⁸ ⌂ ≤™ⅎ╕∆⁹╕√⁸ 500 ⅜ ╩ ⇔≡™╢╒⅛⁸

322 ⅜ ╩ ∫≡™╕∆⁹ ⌂ ≤⇔≡│⁸ ⅜№╡╕∆⁹ 

 ⌐≈™≡╖╢≤⁸ ⌐ ⅜⁸ ⌐ ⅜ ∫≡™╕∆⁹

│⁸ ╩│∂╘≤⇔≡ ⌐ ≈─ ⅜№╡⁸ │ ⌐ ≈─ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 22  

 

1) 1/25,000 ╟╡  



 

 

3-6.  

 ─ ╩  22⁸  23⌐ ⇔╕∆⁹ 

 ─ 3 │⁸ 17 ⁸ ⅜ 1,259 ≢ ─ 4.8 ⁸

⅜ 4,619 ≢ ─ 17.8 ⁸ ⅜ 20,094 ≢ ─77.4 ≤⌂∫≡™╕∆⁹ 

 2 ⅛╠ 17 ⌐⅛↑≡─ 15 ─ ─ ╩╖╢≤⁸ │

1,768 ⅛╠ 1,259 ⌐ ⁸ │ 7 ⅜ ↄ 5,080 ≢⇔√⅜∕─ 4,619 ⌐

⁸ │ 14,726 ⅛╠ 20,094 ⌐ ⇔≡™╕∆⁹ 

 

 

 

 22 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 23 ─ 1) 

 

 

 

 

 

 

1)  15 2 ⁸ 7 ⁸ 12 ⁸ 17

╟╡ (http://www.pref.fukuoka.lg.jp/dataweb/report -1-2-11.html ) 

21,303 1,768 1,765 - 3 4,809 14,726

23,862 1,588 1,585 1 2 5,080 17,194

12 24,945 1,352 1,348 3 1 4,995 18,598

17 25,972 1,259 1,256 2 1 4,619 20,094

0

5,000

10,000

15,000
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25,000

12 17

(
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 fiꜛ◦כ◄ꜞ◒꜠.3-7

⌐fiꜛ◦כ◄ꜞ◒꜠─  ╢ ╩  23⁸  24⁸  24⌐ ⇔╕∆⁹ 

 ⌐│⁸ ה ה♩כ◖☻♬♥ה ╩ ⅎ√ ⁸

ה ה ☿fi♃⁸כ ◌fi♠ꜞכ◒ꜝⱩ⌂≥─ ꜛ◦כ◄ꜞ◒꜠⌂

fi ⅜ ⇔╕∆⁹ 

 ╕√⁸ ─ ─ ╙ ⌐fiꜛ◦כ◄ꜞ◒꜠─ ≢⅝╢╟℮⌐⌂∫≡⅔╡⁸

√⌂┌√ ⁸ ⁸ ⁸ ≤™∫√

⌂ ╙ ⇔≡™╕∆⁹ 

 ↕╠⌐⁸ ╛≈≈∂⌂≥ ─ ╩ ⇔╗↓≤⅜≢⅝╢ ╩│∂╘≤⇔≡⁸ ⌐│ 108

38◌ ─⧵ה 70◌ ─ ⅜№╡⁸ ™─ ⁸ ≠ↄ╡─ ≤⇔≡

↕╣≡™╕∆⁹ 

 

 

 23 ☻ⱳכ♠ ┘ 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) ⱱכⱶⱭכ☺ ╕∟≠ↄ╡ ─ ╟╡  

(http://www. city.ogori.fukuoka.jp/content/root.jsp?cp=YTFlM3pfMjMwMTExODAyNDQ5NDA5 ) 

⁷⁷ ⁷⁷

1 5

2 ⁸ ⁸ ☿fi♃כ 6

3 ◌fi♠ꜞכ◒ꜝⱩ 7

4 √⌂┌√

8 ⱡ 27

9 28

10 ─ 29

11 30

12 31

13 32

14 33

15 34

16 35

17 36

18 37

19 38

20 39

21 40 ♠

22 41 ─◘◒ꜝ

23 42 ─┤╣№™

24 43

25 44

26 ─╕∟≠ↄ╡ ┤╣№™ 45

☻ⱳכ♠



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 24 ☻ⱳכ♠ ┘ ─  

 

       24 ∕─  

 

 

 

 

 

 

 

 

 

 

 

 

◌♩ꜞ♇◒

◘fiꜞ▪fiи ─

╖ↄ⌐─ Ɫ▬♠

╖ↄ⌐─  

╖ↄ⌐─  

╖ↄ⌐  

╖ↄ⌐ fi♃►fiכꜞ◓

꜡ⱨ♥▫ fi♃►fiכꜞ◓ ♠▬fiⱢכꜞ◓

ⱡ ♠▬fiⱢכꜞ◓

♠▬Ɫכꜙ♬

Ɽכ◒♃►fi

Ɽכ◒♃►fi

Ɽכ◒♃►fi fi♃►fiכꜞ◓  

ⱡ

⁷⁷ ⁷⁷ ⁷⁷



 

 

3-8.  

 ─ ─ ╩  25⌐ ⇔╕∆⁹ 

 ≢│⁸ ↄ⅛╠ ╦╣≡™╢ ⁸▬ⱬfi♩⅜ ╩ ∂≡ ╦╣⁸ ╩ ≤⇔

≡ ↄ─ ₁⌐ ⇔╕╣≡™╕∆⁹ 

 

 

 

 25 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3-9. ⁸  

 ─ ⁸ ╩  26⁸  25⌐ ⇔╕∆⁹ 

 ─ │ ↄ⁸ ─ ↄ─ ה ⌂≥⅜ ⇔⁸╕√⁸ ┼ ∂╢

─ ≢№∫√√╘⁸ ↄ─ ⁸ ⅜ ⇔╕∆⁹ 

 ≤⇔≡ ⁸ ≤⇔≡ ⁸ ⌂≥⅜№╡⁸ ≤

⇔≡ ↕╣╢ ─ ╙ ≢∆⁹ ≤⇔≡ ⌐№√╢ ─

ה ─╒⅛⁸ ⌂≥ ↄ⅛╠ ╦╢ ╙ ≤⌂∫≡™╕∆⁹ 

 

 

 26 ⁸ 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) ⱱכⱶⱭה ☺כ ─ ╟╡  

(http://www.city.ogori.fukuoka.jp/content/root.jsp?cp=YTFlM3pfMjMwMTExODAyNDQ5NDA5 ) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 25 ⁸ ─ 1) 

 

1) ⱱכⱶⱭה ☺כ ─ ╟╡  

(http://www.city.ogori.fukuoka.jp/content/root.j sp?cp=YTFlM3pfMjMwMTExODAyNDQ5NDA5 ) 



 

 

 

4-1.  

 ─ ─ ╩  27 ⌐ ⇔

╕∆⁹ 

 22 ─ │ 1,144ha ≢⁸

─ 25 ╩ ╘╕∆⁹ ─╒≤╪≥⅜ ≤

⌂∫≡™╕∆⁹ ⁸ ≤╙⌐⁸ │ ₁

⌐№╡╕∆⁹ 

 ⌐⁸ ╩  28⌐ ⇔╕∆⁹ 

 │ 2 ⌐│ 6ha≢№∫√⅜⁸

22 ⌐│ 14ha⁸ ⌐ ∆╢ │ 1.2 ≤

⌂∫≡™╕∆⁹ 

 ≢│⁸  26⌐ ∆ ╩ ⇔⁸

─ ⌐ ⌂ ⅜ ⌐ ⌂╦╣≡™

╕∆⁹ 

 

 

                         26  

 

 27 ─ 1) 

 

 

 

 

 

 

 

 28 1)  

 

 

 

 

 

 

 

1) 7 ⁸ 12 ⁸ 17 │  ⁸ ⁸ ⁸

┘ ╟╡ (http://www.pref.fukuoka.lg.jp/dataweb/report -1-6-1.html ) 

 22 │⁸ ☿fi◘☻ ╟╡ (http://www.pref.fukuoka.lg.jp/dataweb/nourin.html ) 

 ™∏╣╙⁸ ─ ╩ ⁹ 

1,940 1,792 111 38

1,824 1,683 113 28

12 1,783 1,648 82 53

17 1,724 1,632 83 8

22 1,144 1,039 54 52

(ha)
(ha)

(ha) (ha)

(ha)
⌐ ∆╢
( )

6 0.3

10 0.5

12 17 0.9

17 11 0.6

22 14 1.2



 

 

4-2.  

 ─ ╩  29  31⌐ ⇔╕∆⁹ 

 ─ │ ⌐ ⇔≡⅔╡⁸ 22 ⌐│ 2 ─ 45 ⌐ ⇔⁸1,124

≤⌂∫≡™╕∆⁹ 

 ⌐≈™≡╖╢≤⁸ │ 200 ≢╒╓ ™≢∆⅜⁸ ─ ⅜

⅝ↄ⁸ 22 ⌐│⁸ 2 ─ 34 ⌐ ⇔⁸454 ≤⌂∫≡™╕∆⁹ 

 ─ ╩╖╢≤⁸ │™∫√╪ ⇔╕⇔√⅜ 17 ⌐ ⌐ ∂

≡™╕∆⁹ ⁸ │≥─ ╙ ⌡ ™⅛ ⌐№╡╕∆⁹ 

 

 29 ─ 1) 

 

 

 

 

 

 

 

ה 30  ─ 1) 

 

 

 

 

 

 

 

 31 ─ 1) 

 

 

 

 

 

 

 

 

 

1)  ⁸ ⁸ ⁸ ┘ 2 ⁸

7 ⁸ 12 ⁸ 17 ⁸ 22 ╟╡  

(http:/ /www.pref.fukuoka.lg.jp/dataweb/report -1-6-1.html ) 

2,522 1,025 1,497

2,070 894 1,176

12 1,813 848 965

17 1,594 768 826

22 1,124 576 548

( )

1,583 235 1,348 318 1,030 -

1,407 207 1,200 294 906 -

12 1,245 202 909 213 696 134

17 1,164 195 744 105 639 225

22 920 191 454 100 354 275

β 12 │ ╩ ⌐

( ) ( )β

1,583 176 8 165 402 339 238 170 85

1,407 142 4 145 366 295 200 163 92

12 1,245 134 2 111 324 250 165 142 117

17 1,164 225 4 79 241 201 150 125 139

22 920 275 10 80 199 123 76 74 83

( )( )

( )

0.3ha
0.3ha
0.5ha

0.5ha
1.0ha

1.0ha
1.5ha

1.5ha
2.0ha

2.0ha
3.0ha

3.0ha



 

 

4-3.  

 ─ ╩  27⌐ ⇔╕∆⁹ 

 ─ ─ │⁸ 7 ╩Ⱨ⁸⌐◒כ∕╣ │ ⇔≡™╕∆⁹ 

 ≢│ ⅜╙∫≤╙ ↄ⁸ ⌐ ╘╢ │ 7 ╕≢ 40 ≢⇔√⅜⁸ 12 ≢

│ 26 ⁸ 17 ≢│ 24 ≤ ⇔≡™╕∆⁹ ⁸ ⁸ ⅝ │ ⌡ ™≤⌂∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 27 1) 

 

4-4. ─ ┘  

 ╒ │ ⅜ ⇔≡™╕∆⅜⁸ ⁸ ⁸ ⌂≥─ ╩ ∆╢ ╙

⌐№╡╕∆⁹ 

 23 ⌐⅔↑╢ ─ ╩  32⌐⁸ ∆╢ ─

╩  28⌐ ⇔╕∆⁹ ─ ⅜ ≢∆⁹ 

 

 32 ─  

 

 

 

 

 

 

 

 

 

 

β ─ ≤ ∆╢ ⇔⁸A-2הA-3│ ⁸A-1הE-6הE-7│ ≢№╡⁸ ⇔≡™⌂™ ⁹ 

 

 

1)  2 ⁸ 7 ⁸ 12 ⁸ 17 ╟╡  

(http://www.pref.fukuoka.lg.jp/dataweb/report -1-6-2.html ) 

β 23 24 25 26 27 28

H26 H28

H26 H28

H26 H31

( )
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 28 ─ ┘ 1) 

 

 

1) 23 ╟╡  



 

 

4-5. ה  

 ─⁸ ה ה ⅛╠ ה ┼⁸

┘ ⅜ ↕╣╕⇔√ ⁹ ⌂ ╡ ╖╩⁸  33⁸  34 ┘  29 ⌐

⇔╕∆⁹ 

 21 ⅜⁸ ≤⇔≡⁸ ╛ ⌂≥⌐⁸╕√⁸∕╣╠─℮

∟ ⅜ ≤⇔≡⁸ ─ ⌐∕╣∙╣ ╡ ╪≢⅔╡⁸ ←

╢╖≢─ ─ ™ ⅜ ↕╣≡™╕∆⁹ 

 

 33 ─ ⌂ ╡ ╖ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a)(a) ה ⌂ ╡ ╖

1 5,180 5,158 22
ќ √∟⌐╟╢⁸ ─ ⅝ ─

ќⱪꜝfi♃כ ─ ╩⁸ ⌐ ⁸ ⅝ ™─

2 Ⱡ♇♩꞉כ◒└⅛√ 13,221 10,231 2,990
ќ√╘ ─ Ⱪꜝ♇◒Ᵽ☻⌂≥ ─

ќ♅ꜙכꜞ♇ⱪ─

3 ╩ ╢ 5,746 5,382 364
ќⱳⱧה☻⸗☻◖הכⱥⱴ꞉ꜞהꜟⱧ♫☻─ ⁸ ⅝ ™─

4 ╩ ╢ 3,723 3,654 69 ќⱳⱧכ─ ⁸ ⅝ ™─

5
ה ה

4,684 4,684 0 ќⱥ●fiⱣ♫─ ⁸ ⅝ ™─

6 ─ 4,843 4,649 194
ќⱳⱧה☻⸗☻◖הכⱥⱴ꞉ꜞהꜟⱧ♫☻כꜙ♅הꜞ♇ⱪה☻▬☿

fi─ ⁸ ⅝ ™─

7 10,935 8,079 2,856 ќ◖☻⸗☻─ ⁸ ⅝ ™─

8 2,900 2,643 257 ќⱱ♃ꜟ─ ─ ⁸ ─

9 6,658 5,068 1,590 ќ◖☻⸗☻ה◘◒ꜝ─

10
ה ה

11,113 10,876 237
ќ◦☺Ⱶ─ ⁸ ─

ќⱥ●fiⱣ♫ה☻▬☿fi─ ⁸ ⅝ ™─

11 ♃ ╩ ╢ 6,565 6,327 238 ќ◖☻⸗☻─ ⁸ ⅝ ™─

12 ╩ ╢ 18,446 17,312 1,134 ќⱥ●fiⱣ♫ה◐fi☿fi◌הⱳⱧכ─ ⁸ ⅝ ™─

13 ╖≥╡╩ ╢ 4,731 4,547 184 ќ☻◌◦ꜚꜞ─ ⁸ ⅝ ™─

14 4,538 4,376 162
ќⱳfiⱪ ┼─ ⅝ ─ ⁸ ─

⁸Ɽfi☺כ ─ ⁸ ⅝ ™─

15 ╩ ⇔ↄ∆╢ 2,333 2,193 140 ќⱴꜞכ◗כꜟ♪─ ⁸ ⅝ ™─

16 4,538 4,434 104
ќ √∟⌐╟╢ ⱳ☻♃כ ⁸ ─ ⁸ ⅝ ™

─

17 5,939 5,911 28 ќⱥⱴ꞉ꜞ─ ⁸ ⅝ ™─

18 ╩ ╢ 3,973 3,720 253
ќ◘♠ⱴ▬⸗─ ┘ √∟⌐╟╢ ─

≤─☿♇♩ ⁸ ⅝ ™─

19 2,022 2,022 0
ќ ─ ⅝ ─

ќ

20 ╩ ╢ 4,640 4,093 547 ќ◖☻⸗☻─ ⁸ ⅝ ™─

21 ≤ 4,387 3,443 944 ќ◖☻⸗☻─ ⁸ ⅝ ™─

β │⁸ ─ ─ ≤ ⇔╕∆⁹

⌐⅔™≡

⁸
╡ ה
╘√ה ה
⁸ →

╘√ה Ɽ▬ⱪה
ꜝ▬fi ה

⁸ ─
⁸
ꜝⱤ▬ⱪה

▬fiה√╘ ⁸
─

⌂≥⁸
≡─ ⅜

╩ ⇔≡™╢
≤⇔≡

⁹

⌐⅔™≡

─ ┘
─

⁸ ⇔√
─ Ɽה

▬ⱪꜝ▬fiה√╘ ה
⁸

Ɽ▬ⱪꜝ▬fiה ⁸◖
fi◒ꜞכ♩─ ╘

╘√ה ⁸
╡ ⁸

─ Ɽ▬ⱪה
ꜝ▬fi ⁸
─ ╡╛

⁸ ─
⌂≥⁸

ⱷ♬ꜙכ─ ⅛╠⁸
─ ╩

≢ ≤⇔≡
⇔⁸ ⇔≡™

╢⁹

⌂ ╡ ╖

(a)



 

 

 34 ─ ⌂ ╡ ╖ 23 ⅛╠ ╕∫√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה 29  ─  

(a) (a)

1 5,180 5,158 22 ─♩כ◕ ⁸ⱳfiⱪ ─ ⁸ H26╕≢

3 ╩ ╢ 5,746 5,382 364ⱳfiⱪ─ ⁸ ─ ⁷⁷ H26╕≢

7 10,935 8,079 2,856 ⁸ ─◖fi◒ꜞכ♩ ⁸√╘ H27╕≢

13 ╖≥╡╩ ╢ 4,731 4,547 184 ╡ ─◖fi◒ꜞכ♩ H27╕≢

18 ╩ ╢ 3,973 3,720 253 ╡ ─◖fi◒ꜞכ♩ H27╕≢

20 ╩ ╢ 4,640 4,093 547 ─ H27╕≢

21 ≤ 4,387 3,443 ─♩כ◕944 ⁸ ⁸ ─◖fi◒ꜞכ♩ ⁸ ─ → H27╕≢

β │⁸ ─ ─ ≤ ⇔╕∆⁹

(a)
⌂ ╡ ╖



 

 

 

 ∆═⅝ ╩⁸ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 √╦╦⌐ ╢

⅜ ⌐ ⅜

╡⁸ ⌐ ™

≡™╕∆⁹ 

 ™ ─

⅜ ⌐ ⅜

╡⁸ ⌐╛∆

╠⅞╩ ⅎ≡ↄ

╣╕∆⁹ 

 ─

⌂™⁸ ⌂⅜╠─

│⁸™⅝

╙──

≤⇔≡╙ ⅛≢

№╡⁸ ⌐╙ ╠

⅞╩ ⅎ╕∆⁹ 

 ꜘ◑⅜⁸─≥⅛

⌂└≤≤⅝╩

↔∆ ╩╖╢≤⁸

╙⌂↔╖╕∆⁹ 

ꜟכ꜠♪כ● 

⌐ ↕╣√ ⁹↓

╣╙⁸ ╡─

⌐╖╠╣╢─

≥⅛⌂ ≢∆⁹ 

 ™ ─╟℮

⌂╙─│⁸ ⌂

╩ ⅛╠≈

ↄ╢√╘─ⱱכ

ꜟ◒꜡♇ⱪ◘▬

─↓⁹☺כ꜠

─ ≢∆⁹ 

 ≤

⅜ ⌐╟∫≡

≈⌂⅜∫√

≢∆⁹ 

 ≢│⁸⌂⅛

⌂⅛╖╠╣⌂ↄ

⌂╡╕⇔√⁹ 

 ┌┤╡

╜℮ ≤ ┌╣╢

─

≢∆⁹ ⌐ ╛

⁸ ⌂≥╩

╣⁸ ─ ⌐ →

╢ ⅜ ≢╙

≠™≡™╕∆⁹ 

 ─√╘

≢∆⅜⁸ ⌐

│ ⅜ ╡⁸

≤ ─ ╩≈

ↄ╡№→≡™╕

∆⁹ 

 ─

≢∆⁹ ≤

⅛╠⌂╢

│ ₁─

╩╖∑╢≤

≤╙⌐⁸ ─

™─ ≤⇔≡

↕╣≡™╕∆⁹ 


