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2 ᷂Ḣǵ  
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2.1  ̬  

 

│ ─ ⌐ ⇔⁸

31.4km⁸ 24.7km⁸ 377.61km2╩ ∆

╢⁹ │ ⁸ ⁸

⁸ ⁸ │

⁸ │ ⁸ ⁸

⁸ │ ⁸ ⌐

∕╣∙╣ ∆╢⁹⌂⅔⁸ │

⁸ 372 ⌐ ∫≡ ∆╢⁹ 

 

 

ᶫ ῇ⁸̬ ᶫ 

 

 

2.2  ̝ ṑ 

 

1 Ӣǵ ȑ Ǩ 

1868 ⁸ │ ⅛╠ ↕╣

√ ╠ ⌐ ╩

↑ ⇔⁸ ⌐╟╢ ╩ ⅎ╢⁹ 

2 1869 ⌐│ ⅜ ╦╣⁸

─ ≢№∫√ ⅜ ╘≡

⌐ ↕╣╢⁹ │ ╩ ≡

─ ⌐ ↑╠╣⁸260 ╡⌐ ∫≡

─ ≤⇔≡ ⇔√ ⅜∕─ ╩

ⅎ╢⁹ 

4 1871 ⁸ ─ ⅜ ↕╣⁸

│ ≤↕╣╢⁹⇔⅛⇔⁸ ⌐

╩ ⇔⁸ ╩ ↄ ⅜ ↕╣⁸

│∕─ ⌐ ⅛╣╢⁹ 

⌐╟╡⁸ │ ╩ ⇔

≡ ה ≤™℮ ╩ ⌐ ↑╢⁹∕⇔

≡⁸ ─ ⌐ ╦╡ ⌐ ⁸ ⌐

⅜ ⅛╣╢⁹ 

│ 20 ⁸ 21

⌐ ↑╠╣⁸∕╣∙╣─ ⅜

↕╠⌐ ⌐ ↑╠╣╢⁹ 

 

ᶫ ӢḢẀ ᶫ 

 

⌂⅔⁸ 9 1876 ⌐ ⅜ ⌐ ↕╣√↓≤⌐╟╡⁸ 20 ⅜

3 ⌐⁸ 21 │ 4 ⌐ ↕╣╢⁹ 

12 1879 ⌐ ⅜ ↕╣╢≤⁸ │ ↕╣⁸ ╦∫≡ ה ה ה

─ ⅜ ↕╣╢⁹↓─ │ ≤ ─ ⅜ ∆╢↓≤⌐╟╡⁸ 12 1923
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⌐ ↕╣╢⁹ 

22 1889 ⌐ │ ╩ ⇔⁸ ⌐⅔™≡╙ ┘⌐

─ ⅜ ≡⁸ ⌐⅔™≡ 430─ ⅜ ∆╢⁹ ≢│⁸↓─ 1 17ﬞ ⅜ ⇔⁸

⌐╟╢ 1 ─ ╩ ⌂⅜╠⁸ 30 ─ ╕≢ 63 ⌐ ╡ ↄ↓≤⌐⌂╢⁹ 

28 1953 ─ ⌐╟╡⁸ ─ ≢ ─ ⅜ ╡ ⅜╡⁸

⁸ ⌂ ⅛╠⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ─ 2 4ﬞ ⅜

∆╢⁹⌂⅔⁸ ⁸ ⁸ ⁸ │ 35 1960 ⌐ ╩ ⅝ ≤⌂╢⁹ 

↕╠⌐ 50 ⌐│ 3 ⁸ ⁸ ─ ⅜ ⇔⁸ │ 4 ⌐

↕╣╢⁹ 

∕⇔≡ ⌐ ╡⁸ ∆╢ ⌐☼כ♬ ≤⇔≡ ∆╢⌐│ ⅜№╡⁸

⌐ ⇔√ ↄ─ ╩ ⅎ≡™√↓≤⅛╠╙⁸ ─ ⅜ ⌐ ⅝ ⇔⁸

11 1999 ⌐ 4 ⌐╟╡ ⅜ ∆╢⁹ 

 

2  

─ │ ⌐ ╩│∂╘≤∆╢ ≢№╡⁸ ≤⌂∫≡™╢⁹ ⌐₈

₉│ 11 1799 ─ ⌐ ≤⇔≡ ↕╣≡⅔╡⁸200 ─ ╩ ∆

╢ ≢№╢⁹↓╣ ⌐╙₈ ─ ₉₈ ₉≤™∫√╙─⅜ ≤⇔≡ ╠╣≡™╢⁹

Ⱪꜝfi♪│ ≢ ⅜ ™⅜⁸ ⅜ ⇔≡ ⌐№╡⁸ ╙

⇔≡™╢⁹╕√⁸ ≢╙ ─ ⅜ ⇔≡™╢↓≤╙ ≤⌂╢⁹ 

─ ⌂ ≢№╢₈ ₉╙ ↄ ╠╣≡⅔╡⁸ 60 ─ ⅜

╩ ∫≡™╢⁹ ™ ⅜№╢ ⁸ ≤™℮ ⅛╠⁸ ⇔√ ≤ ⅜ ─

≤⌂∫≡™╢⁹ 

│ 40 ─ ⌐╟╡ ─ ⅜ ⇔⁸ ⁸ ⁸ ⌂≥─

⅜ ⇔≡™╢⅜⁸ │ ⌐№╢⁹ ─ │ ─ ⁸∆⌂╦∟

⌐╙≈⌂⅜╡ ≤⌂∫≡™╢⁹ 

─ ⌐ ⅝ↄ ╦∫≡™╢─⅜ ≢№╢⁹ ╩ ╣╢ │ 1989

⌐ 118 ╩ ⅎ⁸ 24 2012 ⌐│ 230 ≤⌂∫≡™╢⁹√∞⇔⁸ ⅛╠

╡ ⌐⌂∫√↓≤⅛╠⁸ ╡ ⅜ 95 ╩ ╘≡⅔╡⁸ ─ ≤™℮ ╩ ↑

≡™╢⁹ 

─℮∟ ⌐ ™─⅜⁸ ה ─₈ ₉≢№╡⁸ ™≡⁸◐ꜗfiⱪ⁸ ⁸

⁸♥♬☻⁸◗ꜟⱨ⌂≥─ ⅛⌂ ╩ ⇔╗₈☻ⱳכ◄ꜞ◒꜠ה♠כ◦ꜛfi₉⁸

─ ≢№╢ ≤ ⁸ ⌂≥─ ⁸╕√⁸ ─

╩│∂╘≤∆╢ ⌂ ╖≤™∫√₈ ה ₉─

⁸∕⇔≡⁸♦◌fi◦ꜛ ⁸ ╕≈╡⁸ ╕≈╡⁸ ≤ ╕≈╡⁸⌐

⇔⅝◦ꜗ◒♫◕╕≈╡≤™∫√₈  ⱬfi♩₉≤⌂∫≡™╢⁹▬ה

 

  

Ȯɧɓ Ͻὖ  

[ ]  
Ȯɧɓ ѩЊ ὖ H24  

[ ]  

 

  

2,878 

2,783 

2,403 

2,473 

2,442 

2,000 2,200 2,400 2,600 2,800 3,000

H20

H21

H22

H23

H24

138 

466 

269 

517 

596 

456 

0 200 400 600 800



8 

 

3 ̝Ḩ ρ 

─ ≤⇔≡│⁸ ╩

⌐ ╢ ≤ 176 ⁸

╩ ⌐ ╢ 173 ⁸ ╩ ⌐

╢ 372 ⅜№╢⁹ 

│⁸ ─

JCT⅛╠⁸ ─ ╩ ⇔⁸ ≤

╩≈⌂←⁹ 

⌐⅔↑╢▪◒☿☻│ IC≢⁸

┼│ 1 ─ ≤⌂╢⁹ 

176 ⁸ 173 ⁸ 372

─ 3 │ ╩ ↄ ≢№╡⁸

╛Ᵽ▬Ɽ☻⁸♩fiⱠꜟ ⌐╟╡⁸

┼─▪◒☿☻ ⅜ ⌐ ⇔≡™╢⁹ 

⌂⅔⁸ │ 173 ┘ 372

⅜ ∆╢ ⌐№╡⁸ ─ ─

≤⌂∫≡™╢⁹ 

 

ᶫ ῇ⁸˧ ᶫ 

⌐│ JR ⅜ ∫≡⅔╡⁸ ⁸ ⁸ ⁸ ⁸ ⅜

∆╢⁹ 9 (1997 )─ JR │⁸ ⅛╠ ┼│

╩ ⇔≡ 1 ≤ ⌂ ⅜ ╠╣⁸ ⅜ ⇔√⁹ 

≢ ⇔≡™╢ Ᵽ☻│⁸ Ᵽ☻⅜ ─ Ⱡ♇♩꞉כ◒╩ ⇔≡⅔╡⁸

─ ⇔⌂™ ≤ JR ≤─▪◒☿☻╛⁸ ≤ ≤─▪◒☿☻⁸

≤─▪◒☿☻⌐⅔™≡ ⌂ ╩ ∫≡™╢⁹⌂⅔⁸ │ Ᵽ☻ ┘

⌐╟╢ ─ ≤⌂∫≡™╢⁹ │ ≤ JR ╩ ┬

Ᵽ☻≢№╢⁹ 

 

 

2.3  ˲֥ʫₑ  

 

1 ῇ⁸ǵ˲֥ʫₑ  

⌐╟╢ ┼─ ≤ ─ ⅛╠⁸ 30 ⁸ │ ⅝ↄ

╩ ↑╢⁹⇔⅛⇔⁸ 60 1985 ─ ⁸ │ ⌐ ∂╢⁹↓╣│ JR

─ ⌐╟╢ ╛ ─ ⁸ ─ ⁸ ⌐⅔↑╢

─ ╩ ≤⇔⁸ 10 │ ─ ╩ ⇔≡™√⁹≤↓╤⅜ ⁸

─ ╛ ─ ⅛╠⁸ 17 2005 ⁸ ┘ ⌐ ∂≡™╢⁹ 

⌐⅔™≡╙ ⌐ ⇔⁸ ╛⅛⌐ ╩ ↑╢⅜⁸ 45 1970 ─

│ ⌐ ∂⁸ 22 2010 ─ ⌐⅔™≡╙⁸ ╛⅛⌂ ⌐№╢⁹ 

⌐ 17 ⅛╠ 22 ─ ╩ ╢≤⁸JR ╩ ↄ ≢

─ ╩ ≢⅝╢⁹ ⌐ ╩ ╗ ≢│ ⅜ ╕╠⌂™ ⌐№╢⁹ 

™≡⁸ 22 2010 ─ 5 ╩ ╢≤⁸ ─Ⱨכ◒│ 60 64 ⁸ ™

≡ 55 59 ⌐№╢↓≤⅛╠⁸ ≤╙ ⅜ ⇔≡™ↄ≤ ⅎ╠╣╢⁹⌂⅔⁸ 65

─ ⅜ ⌐ ╘╢ │ 29 ≤ ─ 3 ╩ ⅜ ╘⁸ ─

─ ≤≤╙⌐⁸ ─ ⅜ ↕╣╢⁹ 

⌂⅔⁸ ⌐ ─ ╩ ╢≤⁸ ╩ ╗ ─ ≢ ⅜ ™⁹

╕√⁸ ≢│ ≢ ⅜ ↄ⌂∫≡™╢⁹ 

  



9 

 

  

Ȯɧɓ ˲֥ʫₑ ǵ  

[ ] ẼΝ ⁸ẼΝ  

Ȯɧɓ ˲֥ʫₑ ǵ  

[ H22 ]  

  

  

ᶫ ᾛἶ Ӣѩ˲֥  

[ ₐ ]e  

ẼΝH17⅛╠ H22╕≢⌐ ⅜ ⇔√  

ẽΝH17⅛╠ H22╕≢⌐ ⅜ ⇔√  

ᶫ ᾛἶ Ӣѩ ˲֥  

[ ₐ ]e  

ẼΝ65 ⅜ 30 ─  

ẼΝ65 ⅜ 25 30 ─  

ẽΝ65 ⅜ 20 25 ─  

 

 

2 ̮᷂Ӣǵ˲֥  

8 ≢│⁸ 25 2007 ⌐⅔™≡ │ 817 ≤⌂∫≡⅔╡⁸ 50 1975

≤ ∆╢≤ 3 ⇔≡™╢⁹ 

≢│⁸ ≢ 50 1975 ⅛╠ 17 2005 ⌐⅛↑≡⁸ ⅜

™≡™√⅜⁸ 18 ⌐ ≢№╢ ⅜ ⇔√↓≤⌐╟╡⁸ ─ ⌐

№╢⁹ 

≢│ 55 1980 ⅛╠ 7 1995 ⌐⅛↑≡ ⅜ 3.6 ⌐ ⇔√⁹↓╣│

60 1980 ⌐ ⱱכⱶ⅜ ⇔√↓≤⌐╟╢⅜⁸ 7 1995 ╩Ⱨ⁸⌐◒כ

⌐№╢⁹ 

⁸ ⁸ ⁸ ⁸ ⁸ ₁≢│ ⇔√ ╩ ≢⅝╢⁹ 

  

55,181 

51,611 

47,346 

43,428 

42,026 

41,685 

41,144 

41,802 

44,752 

46,325 

45,247 

43,263 

11,369 

11,326 

11,177 

10,732 

10,843 

11,286 

11,452 

11,825 

13,228 

14,585 

14,953 

15,342 

0 10,000 20,000 30,000 40,000 50,000 60,000

S30

S35

S40

S45

S50

S55

S60

H02

H07

H12

H17

H22

1,562 

1,764 

2,072 

2,186 

1,825 

2,063 

2,209 

2,544 

2,365 

2,596 

2,839 

3,275 

3,591 

2,788 

2,616 

2,632 

2,295 

1,260 

755 

0 1,000 2,000 3,000 4,000

0 4

5 9

10 14

15 19

20 24

25 29

30 34

35 39

40 44

45 49

50 54

55 59

60 64

65 69

70 74

75 79

80 84

85 89

90



10  

 

̮᷂Ӣǵ˲֥ ₐ ₑ  

 S50 S55 S60 H2 H7 H12 H17 H22 H25 

 199  195  175  148  138  129  116  153  156  

 45  38  93  130  138  128  117  95  92  

 153  137  135  119  131  122  113  101  101  

 199  187  167  170  162  154  146  135  120  

 119  106  95  91  81  83  70  63  60  

 113  96  90  90  68  57  56  51  45  

 159  156  151  132  136  127  121  118  109  

₁ 209  196  192  183  169  170  157  143  134  

 1196  1111  1098  1063  1023  970  896  859  817  

 

  

Ȯɧɓ ̮ʤǵ˲֥  Ȯɧɓ ǵ˲֥  

  

  

Ȯɧɓ ̮ʴǵ˲֥  Ȯɧɓ ̮ʣǵ˲֥  

  

  

Ȯɧɓ ′ԍǵ˲֥  Ȯɧɓ ὄ֥ ǵ˲֥  

  

  

Ȯɧɓ ὄ֥ ǵ˲֥  Ȯɧɓ Ƶǵ˲֥  

  

 

 

Ȯɧɓ ̮᷂Ӣǵ˲֥   

 

  

199 195 175
148 138 129 116

153 156

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

45 38
93

130 138 128 117 95 92

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

153 137 135 119 131 122 113 101 101

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

199 187 167 170 162 154 146 135 120

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

119 106 95 91 81 83 70 63 60

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

113 96 90 90 68 57 56 51 45

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

159 156 151 132 136 127 121 118 109

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

209 196 192 183 169 170 157 143 134

0

100

200

300

S50 S55 S60 H2 H7 H12 H17 H22 H25

1196 1111 1098 1063 1023 970 896 859 817

0

500

1000

1500

S50 S55 S60 H2 H7 H12 H17 H22 H25
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2.4  ṑ 

 

1 ᷂◐ 

Ū ′ 

─ │ ⁸ ≢№╡⁸ │∕─ ─ ≢№╢⁹╕

√⁸ │ ⁸ │ ≤⌂╡⁸ ⌐ ╩ ↕∑≡™╢⁹ 

↕╠⌐⁸ ⌐│ ⌐╟╡ ↕╣√ ♄ⱶ⅜ 5 ♄ⱶ⁸ ♄ⱶ⁸

♄ⱶ⁸ ♄ⱶ⁸ ♄ⱶ №╡⁸ ─ ⅜™ ≤⇔≡ ⌂ ╩ √⇔≡™╢⁹ 

 

ū ᷂◐ 

─ │⁸ ⅝ↄ│ ≤ ─ ≈⌐ ↑╠╣╢⁹

│ ⌂ ╛ ⅛╠ ™ↄ≈⅛─ ⌐ ↑╠╣⁸ │

╛ ⁸ ⌐ ≢⅝╢⁹ 

 

 Ṗ  Ṗ ה  

 Ḧ  Ṇ  

 Ḧ  Ḻ  

 Ḧ    

 Ḻ  Ṗ ה  

   Ḻ  

     

 Ḥ  Ṗ  

   Ṇ  

   Ṇ  

   Ṇ ה  

   Ḻ ◗ꜟⱨ ה  

ᶫ ῇ⁸ǵʺǱ᷂◐ 

 

 

─ ⌐│⁸ ⅛╠ 30 ⌐╦√╢ 600 800 ─ ₁⅜ ⌐ ⅝⁸ ▪

ꜟⱪ☻≤╙ ┌╣≡™╢⁹ 

 

│ ─ ⌐ ⌂╢ ≢⁸ 300 800 ─ ₁≤⌂∫≡™╢⁹≤ↄ⌐ ≢│ 700

─ ₁⅜∕┘ⅎ⁸∕─ │ ≤ ↕╣╢ ≤⌂╡⁸╒╓ ⌐ ⌐ ⌂∫≡™

╢⁹ 

 

≤│⁸ ─ ⌐ ⇔≡™╢ ≤⇔≡ ─ ╟╡ ╢ ≢⁸ ⌐│↓─

⅜ ⇔ↄ⁸ ⌐╦√∫≡ ⇔≡™╢⁹ 

 

│ ╩ ⁸ ╩ ⌐ ╕╣√ ⌐ ↄ─┘╢ ≢№╡⁸∕─ ╩

⅜ ⇔≡™╢⁹ ─ ⅝↕│⁸ 12 ⁸ 4 ≢№╢⁹ 

⌐│⁸ ╟╡⌂╢ ⅜ ⇔≡™╢⁹╕√⁸ │ ⌐│⁸ ≢│ ∆╢⅜⁸

≢│ ─ ≤⌂∫≡™╢⁹ │ 200 230 ←╠™≢№╢⁹ 

≢│ ⅜ ↄ ⇔⁸∕─ ⌐│ ⅜⁸∕⇔≡↕╠⌐∕─ ⌐│ ⅜ ╠╣╢⁹

│ ≤ ─ ⅜ ⅝⁸∕─ ⌐│ ╛ ⁸ ⅜╖╠╣╢⁹╕√⁸ ⌐│

⅜╖╠╣╢⁹ 
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2 ᷂  

─ ╩ ─ ™ ⌐ ≡™ↄ≤⁸ ─≤⅔╡≤⌂╢⁹ 
 

☺ꜙꜝ  

─ ─ ┘ ─ │⁸ ┘ ≤ ↕╣╢ ⌂ ╩

≤⇔≡™╢⁹ 

 

─ ⌐ ∆╢ ─ ↄ─ ≤ ─ │⁸ ─ ⅛╠ ╡⁸

⅜ ╪≢™╢⁹╕√⁸ ╛ ≤─ ─ ─ │⁸ ─ ─з

≢№╢ ⅛╠ ╢⁹ 

 

╩ ≤∆╢ ≤ ה ─ ⅛╠ ╢ ≤ ↕╣╢ ⌂≥≢⁸ ⌐ ∆

╢ ╛ ה ⌂≥⌐ ╠╣╢⁹ 

 

ה ┘ ⅛╠ ╢ │⁸ ⁸ ⁸ ⌂≥─ ⌐ ⇔⁸ ╩ ⇔≡™╢⁹

╕√⁸ ⁸ ⁸ ⌂≥≢ ↕╣╢ │⁸ ╩│∂╘ ™⌐ ╟╡ ™

╩ ↕∑⁸ ─ ╛ ⅜ ↕╣≡™╢⁹ 

 

 
 

ᶫ ῁᷂ ᶫ 

[ ₐ 14 ₑ]  
 

ῇ⁸ǵ᷂  

  ⌂ ה  
ה ה ה  ה ┘  

ה ┘  
 
┘  

 
ה ) ה  ה ┘   

ה  ⁸  
ה ה ┘  
ה ⁸ ┘

 
ה  
ה ꜟ♫כ♩⁸ ┘  
ה ♩▬ꜝⱪ▪ה ┘  
ה  
╪╠╪⅛ה ⁸  
ה  
ה ⌂≥ 

 
 

 

☺ꜙꜝ ( ) ה  ┘  
ה ה♩כꜗ♅ ╩│↕╗ 
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ה ┘  
ה ┘  
ה  
ה  
ה  
ה ┘ ꞉♇◔ 

  
 
 
 
 

  

 

3 ̏ 

│ ╩ ⌐ ╕╣√ ≢№╢√

╘⁸ │ ⅛╠ ─ ╙ ╦╡⁸

│ ⅝┘⇔ↄ⁸ │ ⇔≡

≤™ⅎ╢⁹ ─ │ ⅝™⁹ 

│⅔╟∕ 1,400 1,500 ≢⁸6

9 ⌐ ™™╦┌ ה ─ Ɽ♃

fi≤⌂∫≡™╢⁹כ ─ │⅛⌂╡

⌂ↄ⁸ ⇔√ ≢№╢⁹ 

╕√⁸ │ ⌂ↄ⌂∫≡™╢⅜⁸

─ ≢│ 1995 ─

≢ 12 27 ⌐ 70 ╩ ⇔⁸ ⌐

╙╖╠╣╢⁹ ∂ↄ ─ 1995

─ ⌐╟╢≤⁸1 3 ┘ 12 ─ 4

יִ ≢⁸ │ 29 ╖╠╣╢⅜⁸∕

─℮∟ 10 ⅜ 19 ≤ ╩ ╢⁹ 

↓─ ─ ≤⇔≡│⁸ ⅛╠ ⌐

⅛↑≡ ⅜ ↄ ⇔⁸50 ⅜ ⅎ⌂™

─ ╙⇔┌⇔┌№╢╒≥ ⅜ ™↓≤≢

≢№╢⁹≤ↄ⌐ ─ ↄ│ ⅜

⇔╛∆™⁹ 

 

Ȯɧɓ ǯ₳᷈ ǵ  

 1998 2000  

⌐╟╢ │⁸8 ⅛╠ 9 ⌐⅛↑≡─ ⌐ │ ∆╢↓≤⌐╟╢╙─⅜ ⇔ↄ⁸

≤ↄ⌐ ─ ⅜ ─ ╩ ∆╢ ⌐│⁸ 150 ─╕≤╕∫√ ≤⌂╢⁹

∕─ ⁸│☻כ◖⌂ ⌐ ⇔√ ⌐ ╗ ≢№╢⁹ 

─ │⁸ ה №╢™│ ⌐╟╢╙─≤⌂∫≡™╢⁹╕√⁸

⅜ ⌂ ⌐ ↓╢ ╙⁸ │ ⌂™╙── ⌐ ⇔≡ ╢ ⅜№╢⁹ 

 

4 ᷂ ̏ 

─ │ ─ 5 ⌐ ↕╣╢⁹ 

 

ῇ⁸ǵ᷂ ӢѝḨ  

─ꜝfi◒   

  
™ 

⁸  ☺ꜙꜝ ─ ה  

  
╛╛ ™ 

ה  ─ ⌂≥ 

  

 

ה ⁸  ─ ┘ ⌂≥ 

  

╛╛ ™ 

⌂≥─ ─   

  
™ 

  

│⁸ ⌐ ≠ↄ 1074 27 ⌐ ∂╢⁹ 

 ≢│⁸ ™ ⁸ ⁸ ⅜ ⌐ ≢№╢⁹⌂⅔⁸ │ ⌐╟∫≡ ─ │

⌂╢⁹  

74.2

113.5112.0 224.3119.5 62.7 280.2172.5105.817.0135.5

44.5
2.9

8.4

15.1

21.8

25.1
23.7

19.6

16.5

10.9

4.9

0.71.0

0.0

50.0

100.0

150.0

200.0

250.0

300.0

0.0

5.0

10.0

15.0

20.0

25.0

30.0
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₈ ₉ ┘₈ ₉ꜝfi◒ ╛ ה ⌐ ∆╢ ≢⁸ ⌂ ≢№╢⁹₈ ₉ꜝfi◒─ │

≤⇔≡─ ⅜╒≤╪≥≢№╢⅜ ꜝfi◒─ ⌐│ ╛ ⌂ ⅜ ⇔≡™╢⁹ 

₈ ₉ꜝfi◒ ⌐│ ≢⁸ ≤⇔≡│ ╛ ⌂≥─ ╙╖╠╣╢⅜⁸ ⅜ ™⁹ 

₈ 1 ┘ 2 ꜝfi◒ ╛ ⌐ ∆╢ ≢⁸ ⌂ ≢№╢⁹ ™⌐

╛ ─ ╙╖╠╣⁸ ⌂ ≤⇔≡│⁸◗ꜟⱨ ╩ ↄ≤ ⁸ ⁸ ⌂≥≢

№╢⁹ ⌐⁸ ™ ⅜ ∂⁸ ╛ ⌐ ∆╢ ╙ ⅝ↄ⌂╢↓≤⅜

↕╣╢⁹╕√⁸↓╣╠─ ⌐⅔™≡│⁸ ─ ╩ ∆╢↓≤⅛╠⁸ ─ ─

╙№╢⁹ 

 

 
 

ᶫ ᷂◐ѝ ᶫ 

[ ₐ 14 ₑ]  

 

 

2.5  ὡῂ  

 

1 ɵ ὡῂ ʝ  

⌐⅔™≡ ⇔√ ╛ ⌐≈™≡⁸₈ ₉₈

₉₈ ₉ ╩╙≤⌐⁸∕─ ╩╕≤╘√⁹ 

 

ɵ ὡῂ ʝ  

    

16  1731 │℮≤ ─ ⅛╠ ╩ ╡⁸ ─ ─

╩ ∆ ╩ ≡√⁹↓╣│ ─ │ ≤⌂╡⁸

─ ╩ ╢╣┌ ⌐ ≢№╢─≤⁸ ─ ⌐╙⌂

╢─≢ ╢ ╕≢↓─ │ ⇔≡™√─≢№╢⁹ 

↓╣╩ ™√ │ ™≡⁸ ─ │ ≤⇔≡⁸ │

─ ╙ ⅝ ∆═⅝╙─≢№╢─⌐ ⌐ ╩ ↓∆

≤│ ╩⌂™⅜⇔╤⌐∆╢ ≢№╢≤ ─ ↄ ∫√─

≢№╢⁹ ┼ ╩ ∆╢≤ ⌐ ≤⇔≡ ╩

⌂™⅜⇔╤⌐ ⇔√╢ ╝╢⇔ ⇔≤™℮ ╩ ™√⁹ 

│ ≢№╢⁹ ╩⌂™⅜⇔╤⌐∆╢─│ ╡╙ ↕∏

╩ ╣⌠ ─ ≤™℮ ⌐⌂╡⁸ ─ ≢│

│ │ ╩ ⇔ ⇔√─≢№╢⁹ ─ ⌐ ™√

│⁸ ⌐ ⇔≡╙ ─ │⅔╓≈⅛⌂™⁹╗

⇔╤ ≢ ↕⇔≡ ⌐ ╪≢ ™√™ ≢№∫√⅜

ↄ⌂╢ │ ╙⌂™⁹ ⇔ ⅜ │ ⌐ ╟ ─№∫√

⌐ ™ ╢═⇔≤ ™ ™≡ ─ ⌐ ∫√─≢№∫√⁹ ⌐

16 12 25 ≢№∫√≤ ℮⁹ 

 

₁ ₐ  ₑ

1958 
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⅜ ─ ─ ↄ⁸↓╣╟╡ 17 ─ 7

⌐ ⅜№∫√⁹52 ↑≡ ─ ⅞╦≢≤╕∫√≤™℮

≢№╢⁹⅛⅛╢ ─ ≢│ ⌐ ≢№╢⁹ ≈ │

⅛⅛╢ ⌐ ⅎ╢ ⌐ ┼ ╩ ↓℮≤⁸ↄ╦∞≡√─⅜

≢№╢⅛╠ │ ∑∏⇔≡⁸↓─ │ ─ ≢

№╢≤⅔∕╣⅔──™√─≢№╢⁹ ⌐│ ─ ⌐ ⌐╕

√⅜∫√ ╩ √⌂≥≤⁸ ⌐ ╩≈↑≡ │

⅞≢№∫√⁹ 

≢│↓─ │ ⅛∆ ─ ⌠╕≢⌐ ≠↑╠╣⁸↓

╣╩ ╩ ⇔≡ ─ ╩ ╢↓≤⌐⇔√⁹

│ ≢№∫≡ ⌐ ╩ ⇔⁸ 

  

  

  

∫≡ ╩⇔√ │ ∆╕≢╙⌂™⁹ ⇔∕╣⅛╠ 51

─ 11 3 8 ⁸ ⅜ 9 ↑√⁹↓╣≢╙ ≤⇔

≡│ ─ ≢№╢⅛╠⅔ ™⌐ ∑∏⇔≡ ─ ⌐│ ⇔

≡™√─≢│№╢⅜⁸ ╟╡ 10 ─ 6 ⌐│ ⅜

ↄ ↑╢≤™℮ ⌐ ╦╣√─≢№╢⁹ 83 ≤

™℮⁹ 

 1748 ─ ╕≢ 52 ↑╢⁹ ₁ ₐ  ₑ

1958 

11  1799 3 8 9 ↑╢⁹ ₁ ₐ  ₑ

1958 

6  1809 83 ↑╢⁹ ₁ ₐ  ₑ

1958 

3  1856  ₐ ─ ₑ 

2008 

14  1881 ⅜ ↓╢⁹ 

│ ╣√ ⌐ ╢≤™℮⁹ 14 ⌐ ─ ⅛╠

⇔≡↓╣╙ ─ ≢№∫√ │ ⌐ ∫≡™╢─╩

≡╙ ⅛╢⁹ 

₁ ₐ  ₑ

1958 

21  1888 ↑≤ ┌╣╢ ⌐╟╡⁸ │╒╓    

7  1932 7 21  ⁸ 40 ─ ≤™╦╣√⁹ ₁

─ 2 ─╒⅛⁸ ≢ 5 ╙─ ╩ ⇔⁸ ─

⁸ 4 ⁸ ╙ 100 ⁸ 100 200

⌐ ⇔⁸ │ ↄ ⇔⁸ ↄ ─ ≤ ⇔√⁹ 

ₐ ₑ 1983 

28  1953 9 25⁸26  13 ⁸ ─ │ ─ ⁸ 120

⁸ 700 ⁸ 3700 ≤™℮ ─

╩ ↑⁸ ╙ ╩│∂╘⁸ ⁸Ᵽ☻ ≡

╕╡⁸ ╙ ⁸ ─

⌐╟∫≡ ⌐ ﬞ ╩ ⇔√⁹ ╙ ╙ ⇔⁸

─ ⌐ ⁸ ⁸

⌂≥ ─ ╙ ⁸ ╛ ─ ≢№∫√⁹⌂⅔

─ │₈ ₉─ ╩ ↑√ ─

│ ≢ ≢№∫√ ⁹ 

 

ₐ ₑ 1983 

40  1965  9 10⁸17  23 ⁸24 ⁸ ↑≡ ─ ⌐╟╡

⌐ ─ ⅜№∫√⁹ ⌐ ─ ⅝⅛∫√ ─ ⁸

⌐ ⅜ ↕╣√⁹ 19 ╩ ⇔⁸ ⌐

≢⁸ ─ 150 ⌐ ⇔√⁹ 

ₐ ₑ 1983 

47  1972 47 (1972)9 16⁸17  20 ⁸ ─ ⅜

⌐ ⅝⅛∫√⁹ ─ ⌐╟╡ ─

⅜ ⅞⁸ ⅜ ⁸╕√ ─√╘ ≢Ᵽ☻⅜

∆╢≤™℮ ⅜№∫√⁹ ─ │ ─ 82 ⁸

41 ⁸ 400 ⁸ ─ ⁸

42 ⁸ 1085 ⁸ ≢│ ≢ ─◗ꜟ

ⱨ ⅛╠ ─ ⅜ ╣ ╖ 1Ⱬ◒♃כꜟ⅜ 1 ─ ↕⌐

⇔√⁹∕─ ╛ ─ ≢⁸╕√ ─ │

ↄⱴⱥ ⁸↓╣╠─ ─╒≤╪≥⅜ ⁸ ⁸ ─

≢ ╘╢ ≢№∫√⁹ 

ₐ ₑ 1983 

49  1974 9 8⁸9 ⁸ ┘ ⌐╟╢ ⁹ 158mm  

51  1975 9 8 13 ⁸ 17 ┘ ⌐╟╢ ⁸

248.5mm 
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58  1983 9 24 29 ⁸ 10 ⁸ 2 ⁸ 135 ⁸

765 ⁸ ─ ╣⌐╟╡ 1 ⁸ ─

⁸ ⁸ ⁸ ⁸ ─ ⁸

238mm 

 

3  1991 ≢ ⁸5.8ha ╩ ⁸ 2   

8  1996 8 28 ⁸ 3 ⁸ 14 ⁸ 15 ⁸

323 ⁸⅜↑ ╣ י16ִ י32ִ י176ִ ⁸

75.1ha⁸ 195.5  

 

12  2000 11 2 ⁸ 200mm⁸ 34mm 
10 ⁸ 4 ⁸ ⁸ ⁸

⁸ ─ │⁸№╦∑≡ 92 ⁸ 173,491  

 

16  2004 8 30 31 ⁸ 33.5m/s⁸ 56.6mm⁸ ⅜

←⁸ ⌐  

 

16  2004 9 7 ⁸ 1 ⁸ 3 ⁸ 4 ⁸

30.6m/s⁸ 10.5mm⁸ ≢ ⅜ ← 

 

16  2004 9 29 30 ⁸ 5 ⁸ ⁸ 10

⁸ 144.5mm⁸ 47.5mm/h 

 

16  2004 10 20 ⁸ ⁸ ⁸ ⁸

⌐╟╢ 1 ⁸ 99 ⁹

59 ⁸ ⇔√╒⅛⁸ ─ ⅜ ↕╣√⁸

31.3m/s⁸ 197mm⁸ 29.5mm/h 

 

19  2007 7 12 15 ⁸ 2 ⁸ 7 9 ⁸⅜↑ ה╣

ה ─⧵ה ─ №╦∑≡ 18 ⁹12 ⅛╠─ 3

≢ 140 ⁸ 27mm/h  

 

23  2011 9 20 21 ⁸ 11 ⁸ 6 6 ⁸⅜↑ ה╣

ה ─⧵ה ─ ⁹20 ⅛╠─ 2 ≢ 318 ⁸

26mm/h ™∏╣╙  

 

25  2013 3 22 ⁸ ≢ 1 ⅜   

 

2 ₴ǵ ̏ ǯԍᶦ 

─ ─ │ ─≤⅔╡≢№╢⅜⁸ ≤⇔≡│⁸ ─ ╛

┘ ה ה ⅜ ™⁹╕√⁸ ─ ⅝⌂ │ ≢№╢⁹ 

 

̏ ǵ ═  

  ℮∟    ∕─  

19  42  6  16  10  10  

20  21  0  15  1  5  

21  38  1  16  10  11  

22  23  2  11  4  6  

23  33  3  9  3  18  

 

ї ԍᶦ ═  

 √⅝  √┌↓ ┘ ◖fi꜡  
™ ╗ 

כ♩☻
Ⱪ 

ⱴ♇♅ 
 כ♃▬ꜝ

  
 

 ∕─  

19  10  3    4  1     11  13  

20  4    1  6     1  4  5  

21  8  1   2  11  1    3  6  6  

22  8  1   1  3  1   1   6  2  

23  14     9  3  1    2  4  
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3 ᷂ ὡῂ ʝ  

₈ ה ₉   1996 ╩ ⌐⁸ ⌐

╩ ⅎ√↓≤⅜ ⌂ ┘ ה ⅛╠ ⌐ ─ ╩ ⅎ√≤

↕╣╢ ╩ ⇔≡™╢⁹ 

₈ ₉₈ ₉₈ ₉⌂≥─ ⌐╟╢≤⁸ ─ 10⁸14⁸15⁸18─

⌐≈™≡│⁸ ⌐⅔↑╢ ⌐╟╢ ─ ⅜№╢╙──⁸ (1854)─

≢ ─ ⅜ ╣√≤™℮↓≤ │⁸ ⅝⌂ ─ │ ∫≡™⌂™⁹ 

 

᷂ ὡῂ ʝ  

 
  ( ) ה    

      ─ ™  
1  868. 8. 3  10. 7. 8  134.8  34.8  

ה  
7.0  ─ ⁸ ─ ↓≤↔≤ↄ

⁹ ≢│ ╣╢╙─№╡⁹ │
─ ( )≤∆╢⅜⁸ ─

⌐╟╢≤╙ ⅎ╠╣╢⁹ 
2  887. 8.26   3. 7.30  135.0°33.0° 

 
8.0 8.5 ≢ ─ ┘ ─ ─

ↄ⁸  
3 1096.12.10  3.11.24  

( 1)  
137 138°33 3/4 34 
1/4 
ה  

8.0 8.5 ⁸ ≢│ ─ ⌐ ⁹
─ ╕√ ≈⁹ ─ ≈⁹

⇔⁹ 
4 1099. 2.22   3. 1.24  

( 1)  
135 136° 
32.5 33.5° 

ה  

8.0 8.3 ╢⁹ ≢
1,000ha)╖⌂ ⌐ ╗⁹ 

5 1361. 8. 3  16. 6.24  135.0°33.0° 
ה ה  

8 1/4
8.5 

─ ⇔⁸ ⁸
─ ↄ⁹∕─ ⁸ ⌐ ⅜ ⇔

╕√ ⌐╟╢ ╛ ⇔ 
6 1498. 9.20   7. 8.25  138.0°34.0° 

 
8.2 8.4 ⅛⌂╡ ─ ™ ⅜№╡⁸ ה ה

≢ ⅛∫√⁹↓╣⌐│ ─ │ ╠⌂
™⁹ ⌐ ⇔≡ ─ ⅜ ⅝ↄ⁸ │

⅛╠ ─ ╩ ∫√⁹ 
7 1596. 9. 5  

 
 5. 7.13  

(  1)  
135.6°34.7° 

┘  
71/ 2±1/4 ╟╡ ⌐ ╢ ─ ↄ⁸

─ ⁸ ╣⁸ 73 500
⁹ ה ≢╙ ╘≡ ↄ⁸

≢ ה ⁸ ⌐ ∏⁹
─ ⌂≥ ╣⁸ ≢ ╠∏ ╣ ≤
™℮⁹ ≢ 1,500 ⁹ │
╕≢ ™√⁹ 

8 1662. 6.16  
 

 2. 5. 1  136.0°35.2° 
ה ה ה ה

ה ה ה
ה ה ה ה
 

7 1/4
7.6 

─ ⅜ ⁹ ה ה ה
ה ה ה ה ה ה ה
ה ה ה ﬞ ⌂≥─ ≢

│ ה ה ה ⌂≥⌐↕╕↨╕⌂ №
╡⁹ ≢ 880 ⁸ 4,500 ⁹

№╢™│ ─ ⌐ ∆╢
⅜№╢⁹ 

9 1707.10.28 
 

 4.10. 4  135.9°33.2° 
 

8.4 ╦⅜ ─ ─ ≈⁹ │⁸
ה ה ה ה ה

ה ה ה ה ה ⁸ ┘
ה ה ⌐ ┬⁹ ─ │ ⌐

╟╡╕∟╕∟≢№╢⅜ 1,000 ⁸ 50
⁸ 500 ⁸ ⌐ ≤™℮⁹
≢ ⌂ↄ≤╙ 2 ⁸ 6 ⁸

⁹ 
10 1854. 7. 9  

 
 

 7. 6.15  
( 1)  

136.0°34.8° 
ה ה ┘

 

7 1/4 ה ±1/4 ה ה ≢
⅜ ⅝ↄ⁸ ה ה ה
─ ⌐│ ↑ ⅜≢⅝√╡⁸ ⇔√╡⇔√
≤↓╤⅜ ⅛∫√⁹ ≢│ к
л≤ ↕╣⁸ │ ─ ╩⇔√≤™℮⁹

─ ה ─ ה ה ≢⅛⌂╡
╝╣⁸ ≢ ⁹ ─ ≢ ∂
√≤™℮⁹ 
₈ ₉₈
₉⌐╟╢≤ ─ ⌐ ⅜ √≤ ↕

╣≡™╢⁹ ⱡ  ⌐≡

  ⌐╟╡
⇔  

11 1854.12.23 
 

 7.11.4  
( 1)  

137.8°34.0° 
ה ה  

8.4 │ ⅛╠ ⌐ ┘ │
⅛╠ ┌⌐ ┬⁹↓─ ⌐╟╢
─ ה │ ⌐ ∆╢≤ ╦╣╢⅜⁸
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│ 2,000 3,000 ⅛  
12 1854.12.24 

 
 7.11. 5  

( 1)  
135.0°33.0° 
ה ה ה ה

ה  

8.4 ↓─ │ ─ ─ 32 ⌐ ⅝√⁹∕─
√╘ ┘∕─ ≢─ ╛ ─
╩ ⅛╠│∫⅝╡≤ ≈⌐ ≢⅝⌂™

╙─⅜ ™⁹ ≢│ ⅜ ה ╩
⇔⁸ ╩ ⇔√⁹ 

13 1891.10.28 
 

24.10.28 136.6°35.6° 
ה  

8.0 ╩ ⅝ ≢ ⁹ │
ה ⁹╦⅜ ─ ≢│
─╙─⁹ 7,273 ⁹ 17,175 ⁸

142,177 80,324 ⁹ 
14 1925. 5.23  

 
14. 5.23  134.8°35.6° 

 
6.8 │ ⁸ ⁹ ─ ⇔⅛∫

√─│ ─ ⅛╠ ⁸ ⌐ ╢
™ ⁹ ≢╙ ─ ≢⁸ ↄ─ ⅜

⌐ ┘ ⇔ ⌂≥≢│ ⅜ ∟≡
╣√╡⇔√≤™℮⁹ ─  421 ⁸
804 ≢│  425 ⁸ 806
⁹ ≢│₈ ↄ─ ⅜ ⌐ ┘
⇔⁸╕√ ⌂≥≢│ ⅜ ∟≡ ╣√

╡⇔√₉≤№╢⁹ 
15 1927. 3. 7  

 
 2. 3. 7  135.2°35.5° 

 
7.3 │ ─ ⅜ ╙ ⇔ↄ⁸∕─

─ ≢ ─ ⁸ ─ ⌂≥⁸
ה ה ה ה ה ה ה
⌐ ┬⁹ ≢ 2,925 ⌂≥⁹↓─

≢ ≤↓╣⌐ ∆╢ ╩ ∂
√⁹ ─ ─ ⅝™≤↓╤│⁸↓─
⌐ ∫√ ⌐ ╠╣≡™╢⁹ ≢

│ 3 ⁸ 49 ⁸ ה 21 ⁸
ה 2,318 ⁸ יִ ≤⌂∫≡

™╢⁹╕√⁸ ≢│₈ ≢╙⁸
┘∫ↄ╡⇔≡ ↄ─ ⅜ ⌐ ┘ ⇔⁸ ⌐
│ ≥╙╩ ⅛⇔√╕╕ ∞↑ ┘ ⇔⁸№╦
≡≡ ≥╙╩ ⅝⌐ ∫√╙─⁸ ≢│
─╕╕≢ ┘ ⇔√ ╙ ↄ⁸ ⅎ⌠
╙ ↓∫√─≢№∫√⁹╕√⁸ ⅜ ™√─
≢ ╩ ⌐≈↑⁸ ∆╢↓≤╙≢⅝∏⁸

⌐ ╩ ∫≡ ⇔√ ╙ ⅛∫√⁹₉≤
№╢⁹ 

16 1946.12.21 
 

21.12.21 135.6°33.0° 
 

8.0 │ ⅛╠ ⌐╕≢ ╪∞⁹ ≢
1,330(1,362) ( 2,632 102

) 11,591(11,506) ⁸
23,487(21,972) 1,451(2,109) ⁸(
33,093 )⁸ 2,598(2,602) ⁹
⌐╟╢≤ ─ │⁸ 50 ⁸ 69
⁸ ─ ה 292 ⁸ ה 573
⁸ 425 ⁸ 361 ⁸

─ 349 ⁸ 230 ≤⌂∫≡™╢⁹ 
17 1968. 8.18  43. 8.18  135.4°35.2° 

 
5.6 ≢ ⁸ ⁸

≢ ה ─ ⌂≥─ ⁹ 
18 1995. 1.17 

 
 7. 1.17  135.0°34.6° 

 
7.2 7 1 17 ⁸ 5 46 ⁸

⌐ 6⁸ ⌐╟∫≡│ 7─ ™ ⅜
⇔⁸↓─ ≤⇔≡│⁸ 27 ⌐ ⇔

√ 4╩│╢⅛⌐ ╢ ⅝⌂╙─∞∫√⁹ 
350 ⅜ ⇔⁸╦⅜ ─ ─
╩ ℮ ⅛╠ ┘ ─
≢ ⇔√ ה ≢№∫√⁹ 

↕ 16 ≤™℮ ™ ≢ ⇔⁸
⅜ ⌐∏╣╢↓≤⌐╟╡ ↓∫√╙─≢⁸ ⅝
⌂◄Ⱡꜟ◑כ⅜ ⌐ ↕╣╢♃▬ⱪ∞∫
√⁹ ─ ⅜ ™ ⁸ ⅜ 18
≤ ─ ™ ╣╩ ⇔√⁹ 
≢│ ⅜ ╣╢⁸ ⅜ ∟╢⁸ ⅜

╗≤™∫√ ⅜ ╠╣√╙──⁸ ⌐
╦╢ │ ∂⌂⅛∫√⁹ 
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2.6  ῇ⁸ǲ ὡș֗ȃǠ֯ ǵǉȒר ɵ ὡǵ ὑ 

 

1  

─ 19 23 ⌐⅔↑╢ ─ │ 31.4 ≢№╡⁸∕─℮∟

│ 13.4 ≤⌂∫≡™╢⁹╕√⁸ ╙ 5.6 ⇔≡™╢⁹ ─≤↓

╤≢│⁸ ⌐╟╢ ⅝⌂ │⌂™⅜⁸ ⅜ ™↓≤⅛╠⁸ ╩

⌐ ╩ ∆╢ ⅜№╢⁹⌂⅔⁸ ⌐╟╡⁸₈ ₉⅜⁸

⌐ ↕╣≡™╢⁹ 

╕√⁸ ⌐≈™≡╙ √╪ ⅜ ╢≤ ⌐ ⇔⁸ ⌐ ┬↓≤⅛╠⁸∕

─ ╩ ⇔ ╩ ≡╢ ⅜№╢⁹ 

 

2 ὡ 

≢│⁸╒ ⁸♄ⱶ─ ⁸ ⁸ ─ ─ ⌐ ™⁸ ⌐╟╢

│ ⇔≡™╢⁹⇔⅛⇔⁸ 8 1996 8 28 ⁸ ╩ ⌐ ╩ ⌂

⅜ ™⁸ ≢ 260 ─ ╩ ⇔√⁹↓─ ⁸ ─ ─ ⌐╟╡⁸

ה ╩│∂╘⁸ ─ ⁸ ⁸ ⅜ ↓╢≤≤╙⌐⁸ ┘

⁸ ⌐ ⌂ ╩ ⅎ√⁹╕√⁸ ≢│ ╩ ℮⌂≥⁸ ⌐╟

╢ ─ ╤⇔↕╩ ↕∑╠╣√⁹ 

↓─╟℮⌂ ⅛╠╙⁸ ה ⌐ ℮ ╛⁸ ─ ⌐╟╢ ╩ ∆

╢ ⅜№╢⁹ 

 

3 ᶽ ὡ 

┘ ─ │⁸ ╛ ⌂≥─ ⌂ ה ⅜ ↄ⁸

─ ⅜ ™ ≢№╢≤™ⅎ╢⁹╕√⁸ ─ ⌐╙⁸ ⌐⅔™≡

╛ ⁸ ┘ ⁸ ⁸

⌂≥─ ⅜↕╣≡™╢⁹ 

ה ⌐ ℮ ╛ ─ ⌐╟╡⁸ ─ │ ╕╢⁹∕─√╘⁸

╛ ⌐│ ≤≤╙⌐⁸ ╩ ∆╢ ⅜№╢⁹ 

 

  

ᶫ ὡӾ ר ͔ᶫ ᶫ ᶽ ὡӾ ר ͔ᶫ 

[ ₐ 14 ₑ]  
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2.7  ῇ⁸ǲ ὡș֗ȃǠ֯ ǵǉȒ᷂ר ǵ ὑ 

1 ὑ᷂  

↓↓⌐ ∆ │⁸ ⌐⅔↑╢ ─ ≤ ≤⌂╡℮╢ ─ ⁸

№╢™│ ┘ ⌂≥─ ה ╩ ⌐ ⌐ ⇔√╙─≢№╢⁹ 

 

ⱴ◓♬♅ꜙכ♪ 7.0)  

│⁸ ─ ⌐ ─ ⌐ ∫≡ ↄ─ ⅜ ⇔≡ ⇔≡™╢

≢⁸ ⌂ ≤⇔≡ ⁸ ⁸ ⁸ ⅜№╢⁹ ≢╙ │⁸

─ ≤⇔≡ ╠╣≡™╢⁹∕─ ⁸ ↕⅛╠ ⌐ ─ ╩ ⅝ ↓

⇔℮╢ │⁸ ┘ ⌐ ≢№╢↓≤⅜ ≢№╡⁸ⱴ◓♬♅ꜙכ♪ 7.0

─ ⅜ ↕╣╢⁹ 

 

ⱴ◓♬♅ꜙכ♪ 7.0)  

│⁸ ⅛╠ ⁸ ╩ ╡⁸ ⌐ ╢╒╓ ─ ⌐ ∫√

44 ─ ≢№╢⁹↓─ ≢⁸∕─ ⁸ ↕⅛╠ ⌐ ─ ╩ ⅝ ↓⇔℮╢

│⁸ ┘ ⌐ ≢№╢↓≤⅜ ≢№╡⁸ⱴ◓♬♅ꜙ7.0 ♪כ ─

⅜ ↕╣╢⁹ 

 

ⱴ◓♬♅ꜙכ♪ 7.2)  

│⁸ ─ ⌐ ∫√ 87 ─ ≢№╡⁸∕─ ≢│ ⌐™ↄ≈⅛─

⅜ ⇔⁸ ≤╙ ─ ⅜№╢≤ ↕╣≡™╢⁹↓─ ≢⁸∕─ ⁸ ↕⅛╠ ⌐

─ ╩ ⅝ ↓⇔℮╢ │⁸ ≢№╢≤ ↕╣╢ ≢№╡⁸ⱴ◓♬♅ꜙכ

♪ 7.2 ─ ⅜ ↕╣╢⁹ 

 

ⱴ◓♬♅ꜙכ♪ 7.7)  

│⁸ ─ ╩≈ↄ╢ 50 ⌐ ∆╢ ≢№╢⁹ │ ⅜

™⅜⁸ │ ╙ ↄ⁸ ⌐ ╢№√╡⅛╠ ⌐ ∆╢⁹ ≢№╢↓≤⅜

⌂ ─ │⁸∕─ ⁸ ↕⅛╠ⱴ◓♬♅ꜙ7.7 ♪כ ≤ ⌂ ⅜ ↕╣⁸ ⌐

─ ╩ ⅝ ↓⇔℮╢⁹ 

 

ⱴ◓♬♅ꜙכ♪ 6.9 7.4)  

─ ┘ ─ ⌐│⁸ ⅜™ↄ≈⅛ ⇔⁸∕─ ⌐│ ⌐ ╙™ↄ

≈⅛ ⇔≡™╢⁹∕─ ≢ ≢№╢↓≤⅜ ≢⁸ ⌐ ─ ╩ ⅝ ↓⇔℮╢╙─

│ ה ⁸ ⁸ ≢№╡⁸∕╣∙╣ⱴ◓♬♅ꜙכ♪ 6.9⁸6.9⁸7.4 ─ ⅜ ↕

╣╢⁹ 

 

ⱴ◓♬♅ꜙכ♪ 7.1)  

⌐│ ≤ ⌐ ⅜╖╠╣╢⁹ ─ │ ≢№╢≤ ↕╣╢╙─≢№╢⅜⁸

─ │ ≢№╢↓≤⅜ ≢№╢⁹ │ⱴ◓♬♅ꜙ7.1 ♪כ ─ ⅜ ↕╣╢⁹ 
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ᶫ ῇ⁸ǲ ὡș֗ȃǠ᷂ ↓ ̊ʣ ș╠ǔ ǚǞǍȒ ῁̬ ᶫ 

 

2 ᷂ ὡǵ ὑ 

─ ⁸ ─ ≤ ⌐⅔↑╢ ╩ ╕ⅎ√ ≢⁸

⌐╟╢ ─ ╩ ⌐ ∆╢⁹⌂⅔⁸ ─ ≤⇔≡│⁸

≤ ⌐ ─ ↑ ≢№╡⁸ⱴ◓♬♅ꜙ7.0 ♪כ ╩ ╢ ⅜ ─ ≢ ⇔√ ≤

∆╢⁹ 

 

ᵑ  

ⱴ◓♬♅ꜙ7.0 ♪כ ╩ ╢ ≢│⁸ ╛ ⌂≥⅜ ⇔≡™╢ ⅜╛╛ ⌂

╛ ≢╙⁸ 6╩ ⅝ ↓∆⁹ ─ ╛ ה ≢│⁸ 7─

™ ⌐ ╦╣╢⁹≤ↄ⌐ ╛ ⁸ ⌂≥ ─ ─ ה ≢│ ⅜

≤⌂╢⁹ 

 

ᵒ  

≤│⁸ ⌐ ⅜ ╖ ∆╢↓≤≢№╡⁸ ⁸ ⁸ ♃fi

◒ ╛ ה ⁸ ⌂≥⌐ ╩╙√╠∆⁹ 

─ ⇔╛∆™ │⁸ ™ ≤ ™ ≤⅛╠⌂╢ ≢№╢⁹≤ↄ⌐

─ ∆╢ ⅜ ™─│⁸ ⁸ ≢№╢⁹ ⌐ ⅜№╢─│⁸

╛ ≢⁸ ╛ ─ ─ ה ≢│ ⅜ ≤⌂╢⁹ 

 

ᵓ ─  

⌐╟╢ │⁸ ⌐ ⌐ ↄ⁸ ◖fi◒ꜞכ♩ ⁸ ◖

fi◒ꜞכ♩ ⁸ ⌂≥─ ⌐ ⌂™⁹ ™ ─ ∆╢ ╛

≢│⁸ ─ ⅜ ⇔√ ⁸30 40 ─ ⅜ ∆╢↓≤⅜ ↕╣⁸

─ ⅝⌂≥⌐╟╢ ╛ ⌐╟╢ ⌐ ⇔⁸ ⌂ ⅜ ≤⌂╢⁹ 

 


