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( 1)  

 

─◓fi♬כ♂ 1.1 ⁸  

─  

│ ─ ⌐ ⇔⁸ │ ⁸ │ ⌐ ⇔≡™╢⁹  1.1- 1

2─ ≤⇔≡ ─ ⌂ ╩ ∫≡™╢⁹ 

│⁸ 32km⁸ 22km≢⁸ │ 279.25km2 2 ≢№╢⁹ ─

│ ≤ ─ ≤ ⅛╠ ∫≡™╢⁹ │⁸ 2 ≢ ─

⅜№╡⁸ ⌐ ╣ ≡™╢⁹ │∕─ ≤ ─ ≢ ─

⇔™ ⅛╠ ⌐ ↕╣≡⅔╡⁸ ─ │▪◌►Ⱶ●ⱷ─

≤⌂∫≡™╢⁹ 

│ 7 1 2 10 ≤ 2 ≢№╡⁸5 3 ⅛╠⌂╢

⌐ ↕╣≡™╢⁹ ≤ ⌐│ ⅜№╡⁸ ⌐⁸₈ ─

╕∟₉⌐ ↕╣╢╟℮⌐ LED╩ ≤⇔≡ ⌐╟╢ ⅜⌂↕╣≡™╢⁹ 

╕√⁸ │ ╙ ╪≢№╡⁸ ─ 10,591t ─℮∟ 2,635t ╩ ╡⁸ 25

─ ™◦▼▪╩ ╘╢ 29 ⁹ ⌂ ⅜ ↕╣⁸

⌐⁸ ⁸ ⌐╟╢꞉◌ⱷ╛▪꞉ⱦ⁸ ⌐╟╢ ⁸ ╛

⌐╟╢Ɫ⸗╛♃♅►○⁸◘꞉ꜝ⁸ ⌐╟╢◦ꜝ☻⌂≥│⁸ ≢

⅛╠ ™ ╩ ↑≡™╢⁹ 

≢⁸ ╛ ⁸ ┼─ ⅜ ≤⌂∫≡™╢⁹ 

 

 1.1- 1 ─   
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( 2)  

─◓fi♬כ♂  

2020 ─ ●☻ ─√╘─ √⌂ ╖≤⌂╢₈Ɽꜞ ₉⅜ 2016( 28)

11 ⌐ ↕╣√⁹↓─ │ ≡─ ⅜ ∆╢ √⌂ ╖≤⇔≡⁸

⌐ ●☻─ ╩ ♀꜡⌐∆╢↓≤╩ ⇔≡⅔╡⁸ ⌐ ┼─ ╩

⇔≡™ↄ↓≤⅜ ╘╠╣≡™╢⁹  

⅜ ⌐⅔™≡│⁸ ≤⇔≡ 2050 ╕≢⌐ 80 ─ ●☻─ ╩

∆≤─ ╩ ╡ ╪∞₈ ₉╩ 2016( 28) 5 ⌐ ⇔

√⁹ ⌐⅔™≡│⁸ ◄Ⱡꜟ◑כ─ ─ ─ ╩ ⌐

∆╢↓≤≤↕╣≡⅔╡⁸ ⌐≈™≡╙ ⌂ ⅜ ╘╠╣≡™╢⁹ 

↓─╟℮⌂ ─ ⌐⅔™≡⁸2017 ⌐ ─ ╩ ╢№≢ꜟכ♠∆

ⱴ♇ⱪ₈NeoWins₉⅜ ◄Ⱡꜟ◑הכ NEDO⅛╠

↕╣⁸ ─ ⌐⅔↑╢ ╩ ⌐ ≢⅝╢╟℮⌐⌂╡⁸ ─ │

─ ⅛╠ ⌐ ⇔≡™╢≤ ⅎ╠╣╢↓≤⅛╠ ⌐

∆╢ ⅜ ⌐ ∑╠╣≡™√⁹ 

⁸ ⌐≈™≡│⁸ ╩╘←∫≡ ⅜ ∆╢↓≤⌐╟╢

⅜ ↕╣╢ ╛⁸ ╛Ᵽכ♪☻♩ꜝ▬◒ ─ ╛ ─ ⅜

⇔≡™╢ ⅜ ╠╣╢⁹╕√⁸ │ ⌂ ≢№╡⁸ │ ┼

─ ⅜ ↕╣╢⁹ ⌐⅔↑╢ ─ ╛ ⅜≢⅝≡™⌂™ ≢ ⅜ ╪

≢⇔╕℮≤⁸ ⌐ ╩ ╓∆↓≤⅜ ↕╣√⁹ 

↓℮⇔√ ┼─ ╛ ─ꜞ☻◒─ ─√╘⌐│⁸ ─ ⌡ ╦∑

╩ ™⁸ ה ⌐╟╢ ─ ≢ ╩ ∆╢◄ꜞ▪ ╩ ♬כ♂╢∆

fi◓ ⅜ ≢№╢≤ ⅎ╠╣╢↓≤⅛╠⁸ ⌐⅔™≡ ≢№╢₈

⌐ ◓fi♬כ♂╢ ₉β╩ ∆╢↓≤≤⌂∫√⁹ 

 

β ⌐ ◓fi♬כ♂╢ ≤│⁸₈ ⌐ ╢ ꜟ▪ꜙ♬fi◓ⱴ♬כ♂╢╟⌐

2 ₉⌐ ≠⅝⁸ ≤ ⇔⌂⅜╠⁸ ⁸ ⁸ ⌐ ╢ ─ ⌡ ╦

∑╩ ™ ⌐ ⇔√ ≢⁸ ╩ ∆╢◄ꜞ▪ ─ ╩ ─fi◓ⱴ♇ⱪ♬כ♂╢∆

⌐ ⅎ⁸♂כ♬fi◓─ ╩ ⇔⁸ ∆╢ ╖⌐≈™≡ ╩ ℮ ≢№╢⁹ 
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( 3)  

 

ȱɧɞ 1  ʣ Ҙ  

 

 

ʣ Ҙ ǶП ֯ ȦɋɩȬɶǵẎ ᾚЊș֯ ǲǠȒ Ǳ ǯǞǭ ♅ǜȓ

ǭǋȅǠƳ ʣ Ҙ ǯ ǞǭƲ ʣǲǑǋǭǶ Ǔ▌ǖƲὄὑǞǭǋȒǦȈƲɛɄ

ɱȵɡɩȉẎǔǋǚǯǓ ⱪǮǠƳȅǦƲ ǒȐ ȓǦḹ ǲ ǠȒḹֻƲ ɵ ǿ

ǵ◙ ǓᾛǜǋǚǯƲᶽ᷂ȋ ǵѰ ǓǱǖƲ Ǔ ὦ Ǳ Ǔѫ ǯǞǭ ǙȐ

ȓȅǠƳ 

ʫ ǵ ʣ Ҙ ǵᾚЊǶ șʴⱲǲẉǖƲ ʣ Ҙ ǶƲ2009 ₴ǲǑǋ

ǭ 1.8GW ǮǞǦǓƲ2019 ₴Ƕ 29GW ǲṔқǞȅǞǦƳᶮКǲǑǋǭȉƲ2019 ₴ǵП

Ȧɋ Ḣѫ ǵ ̊ Ʋ ʣ Ҙ ǵʺҘ ӓǲׄǘǭ ƵǱ֝ ǓǱǜȓǭǋȅ

ǠƳ 

ʣ Ҙ ǶẎǔǖѝǘǭƲ ⅛╛Ʋ ̱╛֗ǺȹȢɨɱȮ╛ǲѝǘȐȓƲʝ ǲ

50 - 60m ̊ Ƕ ⅛╛Ǔ ǜȓȅǠƳȅǦƲ ⅝᷂ Ʋ ƲǤǵ̀ǵ ̏ǲ

ֻȖǢǭƲᶫ 1.1 - 2 ǵȏǍǲ ƵǱ Ǔ ὑǜȓȅǠƳ 

 

їЖ Ƽ ⅛╛ ʣ Ҙ ᾚЊȪȢɇɔɁȭ ƽ ₳ 30 ₴ 3 ƲNEDO  

     ƼRenewables 2019 Global Status Report ƽ ̉ᴇ 2 ₴ 6 ƲREN21  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ 1.1 - 2  ʣ Ҙ ǵ ǯ  

їЖ Ƽ ̱╛ ʣ Ҙ ȪȢɇɔɁȭƽ ₳ 30 ₴ 3 ƲNEDO   
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─◓fi♬כ♂  

│◓fi♬כ♂ ─ ▪☿☻ⱷfi♩ ⅜ ↕╣╢ ╟╡╙

─ ⅛╠ ⌂ ╩ ℮ ╖≢№╢ ▪☿☻ⱷfi♩─ ╩ ⇔≡⅔╡⁸

⌐╟╢ ⌂ ╛ ─ꜞ☻◒─ │ ╛ ┼─ ─

≤™∫√ ⅜ ≢⅝╢⁹ 

↓─↓≤⅛╠⁸ fi◓│⁸♬כ♂ ⌂ ╩ ⇔⁸ ─ ה ⌐

∂≡⁸ ─ ─ ≢ ⌐ ╢ ─ ⅎ ╩ ∆↓≤⌐╟∫≡⁸

≤ ─ ⌐╟╢ ╩ ≤⇔≡™╢⁹ 

 

 

ȱɧɞ 2   ṑ◙ ͔ ṑȠȹȷɟɱɆ  

 

 

ṑ◙ ͔ ṑȠȹȷɟɱɆ ǯǶƲ ṑǲ◙ ș֗ȃǠ֯ ˗ǵǉȒר ǓƲǰǵ

ȏǍǱ◙ ș֗ȃǠǒǲǫǋǭƲ˗Ѽǲ˗ Ǔ Ʋ˔ Ʋ ͔ș ǋƲǤǵ șЏ

Ǟǭ̮ ȋ ǵ ȉ ȅǏǭƲ ṑǲ ǞǦȏȑȏǋ˗ ș̸ȒǦȈǵѰ

↓ǮǠƳ 

ṑ◙ ͔ Ǯ ṑȠȹȷɟɱɆǵᾍ ǯǱȒ˗ Ƕ 13 ˗ ƲȾɞƲ

ǮǠƳ Ҙ ǶП ֯ ȦɋɩȬɶǯǞǭ̭ ̝ǵὕ ǲ ♅ǜȓǭǋȒȉǵǵƲ

ǵ◙ ȋɎɶɇȷɆɧȢȭ ǵ ǿǵ◙ Ǔ ꜠ǜȓǭǋȒǚǯǒȐƲ₳ 24 ₴ǵ

Ƞȹȷ ̉ǵ ǲȏȑƲʝὑ ̊ʣǵ Ҙ Ǔ ṑȠȹȷɟɱɆᾍ ˗ ǲ қǜȓ

ȅǞǦƳ ṑ◙ ͔ ǯⱩῬ ͈ǵ Ҙ ˗ ǵ ̏Ƕ  1.1 - 1 ǵǯǑȑǮǠƳ 

 

 1.1 - 1  Ҙ ǵ ̏ 

 ṑ◙ ͔  ⱩῬ ͈Ħ2  

ᾍ ˗  

їҘ  

ʝ ˗ Ħ1  10,000kW ̊ʣ 7,500kW ̊ʣ 

˘ ˗ Ħ1  7,500kW ̊ʣ 

10,000kW  

5,000kW ̊ʣ 

7,500kW  

Ħ1  ʝ ˗ Ƕⱳǡ ṑȠȹȷɟɱɆș Ǎ˗ Ʋ ˘ ˗ Ƕ ṑȠȹȷɟɱɆǓⱳ ǒǰǍǒșΉѩ

ǲѨ ǠȒ˗  

Ħ2  ⱩῬ ṑ◙ ͔ ͈ 
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⁸  

( 1) 2021Ồ2028 2021 4 2029 3  

≢│⁸ ⇔™╕∟≠ↄ╡≤ ─ ≤⇔≡⁸₈

2021 2028₉ ₈ ₉≤™℮⁹ ╩ ⇔≡™

╢⁹ ≢│⁸ ─ ≢№╢ₐ ⌂ ⅜ ⅝ ╢

♅ꜗ꜠fi☺ ₑ─ ⌐ ↑⁸SDGs─ ╩ ╡ ╣⁸

⌂╕∟≠ↄ╡╩ ⇔≡™╢⁹SDGs │⁸ ╛

≤╙ ⌐ ⇔≡⅔╡⁸ ╛ ≤ ╙ ™ ≢№╢

─ √∆═⅝ │⁸╕∆╕∆ ⅝ↄ⌂∫≡⅔╡⁸ ≢│⁸

─ ╩ ∂≡⁸₈ ╡ ↕⌂™₉ ─ ╩

⇔≡™╢⁹ 

 

(2) 2021 4 2031 3  

≢│⁸ 5 11 19 91

┘₈ ₉ 6 9 30 84

⌐ ≠⅝⁸ ─ ⌐ ∆╢ ╩ ⅛≈ ⌐

∆╢√╘⁸ ─ ≤⌂╢₈ 3

₉ ₈ ₉≤™℮⁹ ╩ ⇔≡™╢⁹ ⌐⅔™

≡⁸ ─ ╕⇔™ ╩ₐ ⅛⌂ ⅜ ⅎ╢ ⌂№ה

╪ ≤e⇔⁸ ה ╩ ⅎ╢ ≤⇔≡ ╩ ⅛≢ ⌂

╩ ≈↓≤╩ ⇔≡™╢⁹ 

 

(3) 2017 10 2031 3  

≢│ ─ ⌐ ∆╢ 10 10 9 117 21

3 ⌐ ≠⅝⁸ ─ ה ⌐ ∂√⁸ ●☻─ ⌐ ↑√

⁸ ⁸ ─ ⌐╟╢ ─ ⅛≈ ⌂ ╩ ≤⇔≡⁸₈

₉ ₈ ₉≤™℮⁹ ╩ ⇔≡™╢⁹ ─

≢№╢ₐ ←╢╖≢ ∆╢☻ⱴכ♩◦♥▫№⌂╪ₑ─ ╩╘↨⇔≡⁸

◄Ⱡꜟ◑כ─ ⌂ ≤ ─ ╩ ╘╢╕∟≠ↄ╡╩ ⇔≡™╢⁹ 

 

(4) №⌂╪ 2019 11 2031 3  

≢│⁸ 20 6 6 58

13 ⌐ ≠⅝⁸ ─ ⅛⌂ ╩ ⅛≈ ⌐ ⇔⁸

∕─ ⌂ ⌐╟∫≡ ─ ╩ ╢↓≤╩ ≤⇔≡⁸

₈ №⌂╪ ₉ ₈№⌂╪ ₉≤™℮⁹ ╩ ⇔≡

™╢⁹№⌂╪ ⌐⅔™≡⁸a ⌂ ⅝╙─≤ ─ ╠⇔⅜ ⅝

∫≡ ─ ≤⌂╡⁸ ⅛⌂ ─╙≤≢ ╟™ ╠⇔╩

≢⅝╢╕∟≠ↄ╡ₑ╩ ≤⇔≡™╢⁹ 

 



 

1- 6 

( 6)  

⌐◓fi♬כ♂ 1.2 ╦╢ ⌂  

◓fi♬כ♂  

◓fi♬כ♂ │⁸  1.2- 1⌐ ∆≤⅔╡ ─ ╩ ≤⇔√⁹ ⅛

╠ ⌐⅛↑≡│⁸ ╩ ⇔⁸ ⅛╠ 30km⁸ 200 ─ ≤⇔√β1⁹√∞

⇔⁸ ⅛╠ ─ ⌐≈™≡│⁸ ◓fi♬כ♂⌐ ╩ ∆╢ ≤

─ ⁸ ™─ ⅜ ⌂╠⌂™╟℮⁸ ⅛╠─ ╩ β2≤⇔√⁹♂כ♬

fi◓ ─ │ 1,096km2≤⌂╢⁹⌂⅔⁸♂כ♬fi◓ │⁸ ⌐ ╕╣╢  

1.2- 2 ⁹ 

◓fi♬כ♂ ─ ─ │  1.2- 3⌐ ∆≤⅔╡≢№╢⁹ 

 

β1 ◓fi♬כ♂─ ⌐≈™≡⁸ ─ │ ⁸ │ ⌐ ╩ ≡™

╢⅜⁸ ╩ ⇔≡™╢╙─≢│⌂™⁹ 

β2 │⁸♂כ♬fi◓ ╩ ∆╢ ≢ ⌐ ⇔√╙─≢№╡⁸ ╩ ⇔≡™╢╙─≢│⌂

™⁹ 

 

 
 1.2- ◓fi♬כ♂ 1  
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 1.2- ◓fi♬כ♂ 2 ≤  

 

 
 1.2- ◓fi♬כ♂ 3 ≤  



 

1- 8 

( 8)  

─ ⇔ 

⌐⅔↑╢ ─  

≢│₈ ─ ◄Ⱡꜟ◑כ⌐╟╢ ₉─ ╩ 2020 ╕≢⌐ 25 ⁸2030

╕≢⌐ 37 ⌐ ╩ⱴ♇ⱪ♪כ꜡℮™≥╢∑↕ 2015 ⌐ ◄Ⱡꜟ◑כ ≤ↄ

⇔╕ ⇔≡⅔╡⁸∕─ ≢ │⁸2020 ╕≢⌐ 0.7 ⁸2030 ╕≢⌐ 4.5 ╩

─ ≤⇔≡™╢⁹ ⌐⅔™≡╙⁸ ◄Ⱡꜟ◑כ⌐╟╢ ⌐≈™≡│⁸

∂ ╩ →≡™╢⅜ ⁸ ⌐╟╢ ─

│ ⌐ ╕∫≡™⌂™√╘⁸ ⌂ ─ │ ↕╣≡™⌂™⁹╕√⁸₈

◄Ⱡꜟ◑כ ≤ↄ⇔╕ ₉│ 2019 ⌐ ↕╣⁸ ─₈ ◄Ⱡꜟ◑כ⌐╟╢

₉─ │ 2030 ⌐ 50 ⌐ ⅝ →╠╣⁸ │ 2030 ╕≢⌐ 3 ╩

≤⇔≡™╢⁹ 

 

⌐⅔↑╢ ─ⱳ♥fi◦ꜗꜟ 

22 ⌐ ⅜ ⇔√₈ ─ ₉ ⌐╟╣┌⁸ ⌐⅔↑╢

─ │ 173,919GWh⁸ │ 1,507.8GWh≤ ↕╣≡™╢⁹⇔⅛⇔⁸

─ⱳ♥fi◦ꜗꜟ│ ↕╣≡™⌂™⁹ 

◄Ⱡꜟ◑כ ≤ↄ⇔╕ ≢│⁸ ⌐⅔↑╢ ─ⱳ♥fi◦ꜗꜟ⌐≈™

≡ ─╖╩ ™≡ ╩⇔≡⅔╡⁸↓╣⌐╟╣┌⁸ ◓fi♬כ♂ ─

≢№╢ ─ ⅛╠ ⌐⅔™≡⁸ ─ ⱳ♥fi◦ꜗꜟ⅜ ™↓≤⅜ ↕

╣≡™╢  1.2- 4 ⁹ 

 1.2- 4⌐ ∆⸗♦ꜟ ≢│ 7.0 8.0m/s ─ ⅜ ⅜∫≡⅔

╡⁸ ⌐ ≡╙⁸ ⌂ ⱳ♥fi◦ꜗꜟ╩ ⇔√ ≤ ⅎ╢⁹↕╠⌐⁸ ⌐╟

╣┌⁸ ⁸ ⁸ ⌂≥─ ╩ ⌐ = ╩ ⇔ↄ ⇔

√ ≢╙⁸ 27.8km2─ ⅜ ─ ⅜№╢≤ ⅎ╠╣╢ ≤⇔≡ ↕╣

≡™╢⁹ 

 

 

 1.2- 4 ⸗♦ꜟ ─ ⌐ ∆╢  



 

1- 9 

( 9)  

◓fi♬כ♂ ─  

 

◓fi♬כ♂ ─ │₈ ₉⌐ ↕╣≡™╢⁹

⁸ ⁸ ┘ │ ─ 500⌐ ↕╣≡™╢⁹  1.2- 5

╕√⁸ ┘ │►Ⱶ●ⱷ─ ≢№╡⁸₈ ─►Ⱶ

●ⱷ ┘ ₉│ ⌐ ↕╣≡™╢⁹ 

 

 

 1.2- ◓fi♬כ♂ 5 ┘∕─ ─  



 

1- 10 

( 10)  

 

◓fi♬כ♂ ⌐⅔↑╢ ─ │⁸  1.2- 6⌐ ∆≤⅔╡≢№╢⁹

⌐│ 7 ≈─ ⅜ ⇔⁸ ┘ ⌐⅔™≡ ⅜ ╕╣≡™

╢⁹ │ ⁸ ≢ ↕╣≡™╢⅜⁸ ⌐│ ╕╣⌂™⁹ 

 

 

 1.2- ◓fi♬כ♂ 6 ┘∕─ ─  

 



 

1- 11 

( 11)  

 

1)  

◓fi♬כ♂ ⌐⅔↑╢ ─ │  1.2- 7⌐ ∆≤⅔╡≢№╢⁹ ⌐

┘ ≢│ 8.0 m/s ↕ 100 ─ ⌂ ⌐№╢⁹ 

 

 

 1.2- ◓fi♬כ♂ 7 ┘∕─ ─  

 



 

1- 12 

( 12)  

2) ⌂≥─  

⌐⅔↑╢ ─ 187kV ─ ─ ⅝ │  1.2- 8 ⌐⁸

66kV⁸110V ─ ─ ⅝ │  1.2- 9⌐ ∆≤⅔╡≢№╢⁹ ⌐⅔↑╢187kV

─ │╕∞ ⌂ ⅝ ⅜№╢⁹ ≢⁸66kV,110kV ─ ≢│⁸

≢│ ⅝ ⅜⌂ↄ⁸ ⌐│ ≤─ ⅜ ≢№╢≤ ⅎ╠╣╢⁹⌂⅔⁸

╟╡ ╩ ∆╢ ─ │  1.2- 10⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.2- 8 ⌐⅔↑╢ ─ ⅝ 187kV ─ ─ ⅝  

 

 

 1.2- 9 ⌐⅔↑╢ ─ ⅝ 66kV⁸110V ─ ─ ⅝  



 

1- 13 

( 13)  

3) ─ ─  

⌐│ │ ↕╣≡™⌂™  1.2- 10 ⁹ 

 

 

 1.2- ◓fi♬כ♂ 10 ┘∕─ ─ ⁸  

 

β1 ™ ≢ ╕╣√ ─ ≢№╢ ►▬fi♪ⱨ□כⱶ│

⌐ ∆╢√╘⁸ ─ ≢№╢⁹ 

β2 ┘ ─ ⁸ ⇔╢  ◦☻♥ⱶ ╩ ⌐ ⇔√⁹ 

 

 

 ꜟכꜙ☺◔☻─◓fi♬כ♂

│ꜟכꜙ☺◔☻─◓fi♬כ♂  1.2- 1⌐ ∆≤⅔╡≢№╢⁹ 
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( 14)  

 1.2-  ꜟכꜙ☺◔☻─◓fi♬כ♂ 1

  
 

   

30

 

11  

12  

1  

 

2  

 

3  

 

 

 

 

 

 

 

 

 

≤  

 

 

 

◓fi♬כ♂  

 

 

 

 

 

 

 

 

 

 

 

31

ה

 

4  

5  

6  

7  

8  

9  

10  

11  

12  

1  

2  

3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה  

⌐ ∆╢  

 

◄Ⱡꜟ◑כ─  

 

 

fi◓ⱴ♇ⱪ♬כ♂  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4  

8  

9  

 

10  

 

 

 

11  

 

12  

1  

2  

3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◄ꜞ▪  
 

 

 

◓fi♬כ♂  

 

Webⱥ▪ꜞfi◓  

⌐ ∆╢  

 

fi◓ⱴ♇ⱪ♬כ♂  ה

◓fi♬כ♂  

●▬♪ꜝ▬fi─  

◓fi♬כ♂  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4  

◓fi♬כ♂  

 

 

 

 

 

  

1  

1  

1  

 

2  

fi◓ⱴ♇ⱪ♬כ♂  

כꜘ▬꜠  

fi◓ⱴ♇ⱪ♬כ♂  

◄ꜞ▪  

◄ꜞ▪  

●▬♪ꜝ▬fi  

fi◓ⱴ♇ⱪ♬כ♂ ה

◓fi♬כ♂  

◓fi♬כ♂  

3  

3  

1  

2  

2  ה

 

ⱤⱩꜞ♇◒◖ⱷfi♩  

 

4  
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( 15)  

⌐╘√─◓fi♬כ♂ 1.3 ⇔√  

─ ה ₒ 30 2 ⌐ ₓ 

─ ▪☿☻ⱷfi♩♦כ♃ⱬכ☻ ⌐ ↕╣≡™╢ ╛⁸

─ ה ⁸ ─ Web-

GIS⁸ ─ e- Stat ⁸ ─ ⇔╢ ◦☻♥ⱶ ╩

⌐ GIS♦כ♃╩ ⇔⁸∕─ ⇔≡™╢ ╛ ─ ⌐≈™≡│⁸ⱥ▪ꜞfi◓

⌐╟╡ ⇔√⁹ ⇔√ │ ─ ⌐ GIS♁ⱨ♩╩ ꜟ▬□ⱪⱨכ▼◦≡™

≢ ⇔√⁹ 

ᵑ ⌐ ╢  

ᵒ ⌐ ╢ ─ ⁸ ⁸ ≤─ ╣ ™  

ᵓ ─ ⌐╟╡ ↕╣√  

ᵔ ⅜ ⌂  

ᵕ ⌐ ╢  

β ▪☿☻ⱷfi♩♦כ♃ⱬכ☻ EADAS▬כ♄☻ │⁸ ◄Ⱡꜟ◑כ╩ ╘ ▪☿☻ⱷfi♩⌐⅔

™≡ ╩ ∆╢√╘⌐ ≤⌂╢ ╛ ⌐ ∆╢ ╩ ⅜ ⇔√₈

▪☿☻ⱷfi♩  ⱶ₉≢№╢⁹♥☻◦☻כⱬ♃כ♦

₈ ▪☿☻ⱷfi♩♦כ♃ⱬכ☻ΓEADAS(▬כ♄☻)Δ─ꜞ♬ꜙ₉≡™≈⌐ꜟ▪כ 

2 10 ⁸ HP⁸https://www.env.go.jp/press/104267.html  
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( 16)  

ₒ 30 ⌐ ₓ 

 

◓fi♬כ♂ ⌐│⁸ ⌐ ↕╣╢ ⁸ ─ ╖ ⁸ ╩

⌐ ╘╢ ⁸ ─ ─ ≈⌐╙ ┌╣≡™╢ ─ ⅛╠─ ⁸

⌂ ⅜ ↕╣≡™╢⁹ ≢│⁸ ╩ ∆╢ ≢ ⅜ ⌂

╩ ∆╢↓≤╩ ≤⇔√⁹ 

 

 

◓fi♬כ♂⁸╡╟⌐ ─ ⌐ ∆╢ ⌂ ╛⁸ ─ ⅜

╣ ⇔╪≢™╢ ╩ ⇔√⁹ 

∕─ ⅛╠ ⅜ 1.0 ≤⌂╢ ╩ ╡ ╖⁸₈ ₉╩ ⇔√⁹

⌂⅔⁸ ┼─ⱥ▪ꜞfi◓≢ ─№∫√ ╙₈ ₉⌐ ⇔√⁹ 

╩ ™⁸ ◓fi♬כ♂╠⅛ ─ ╛ ≤⇔≡─

╩ ⇔⁸₈ ⅜ ⌂ ₉╩ ⇔√⁹╕√⁸ ⌐ ╩ ⇔√ⱨ◊♩⸗

fi♃כ☺ꜙ ⅜ ⌂ ─ ⅛╠ 2 ┘ ⌐ ⇔

√ ╩ ⇔√⁹ ─ⱨ꜡כ│  1.3- 1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3- 1 ─ⱨ꜡כ 

  

ᵑ  
⁸ ⁸ⱥ▪ꜞfi◓  

₈ ₉─  

ᵒ ה  
⁸ ⁸ ⁸  

ᵓ₈ ⅜ ⌂ ₉─  

ᵔ ⱨ◊♩⸗fi♃כ☺ꜙ─  
ᵕ ─  
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( 17)  

 

1) ⅜ ⌂ ─  

⌐╟╡⁸18 ╩ ⅜ ⌂ ≤⇔≡ ⇔√⁹ ┘

│  1.3- 1(1) (2) ⌐⁸ ⅜ ⌂ │  1.3- 2⌐ ∆≤⅔╡≢№╢⁹

⅜ ⌂ ─ ╡ ╖─ⱨ꜡כ│  1.3- 3⌐ ∆≤⅔╡≢№╢⁹ 

⌂⅔⁸ ⅜ ⌂ │⁸ ◓fi♬כ♂ ⌐⅔™≡⁸ ╩

∆╢ ─ ⌂ ≤⇔≡ ⇔√⁹ 

 

 

 1.3- 2 ⅜ ⌂  

⌐│ ≤ ─ 2 ⅜ ╕╣≡™╢⁹ 
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( 18)  

 1.3- 1( 1) ⅜ ⌂  

No. 
 

─  
─ 
β1 (m  

 

─  
 
 31

 

 

31

  
10

 

1 
 

─  
 1  ủ   

◓fi♬כ♂ ⅜╟ↄ
ⅎ╢√╘⁹ 

 

2 
 
 

 40  ủ  ủ 
◓fi♬כ♂ ⅜╟ↄ
ⅎ╢√╘⁹ 

 

3   2 ủ 

 

 ủ 

◓fi♬כ♂ ⅜╟ↄ
ⅎ⁸ ↕⌂ ╛ ⌐╟╢

─
╩ ⇔≡™╢√╘⁹ 

 

4 
─  

 
 1 ủ 

 
 ủ 

─ ≢№
◓fi♬כ♂⁸╡ ⅜╟
ↄ ⅎ╢√╘⁹ 

 

5   1 ủ 

 

  

─ ≤ ⅜
ↄ⁸ ⅜ ≢№╡⁸

│ ─ ⌐
═ ⌂™√╘⁹ 

 

6 
 

( )  
 1  ủ   

┼─▪◒☿☻⅜
≢№╡⁸ ≤⇔≡─
│ ⌂™≤ ⅎ╠╣╢√

╘⁹ 

 

7   1 ủ 
 

 ủ 
◓fi♬כ♂ ─ ⅜
╟ↄ ⅎ╢√╘⁹ 

 

8 
 

 
 77 ủ 

 
 ủ 

⅜ ≤⇔≡ ⇔≡
◓fi♬כ♂⁸╡⅔
⅜ ⅎ╢√╘⁹ 

 

9- 1 ᵑ 
 404 

 ủ ủ ủ 
◓fi♬כ♂ ⅜
ⅎ╢√╘⁹ 

 

9- 2 ᵒ  ủ ủ ủ 
◓fi♬כ♂ ⅜
ⅎ╢√╘⁹ 

 

10 
 

 
 281  ủ  ủ 

◓fi♬כ♂ ⅜╟ↄ
ⅎ╢√╘⁹ 

 

11 ﬞ   221  ủ  
◓fi♬כ♂  ⅜╟ↄ
ⅎ╢√╘⁹ 

 

12 ﬞ   172  ủ ủ 

 ≤⇔≡─ │ ⌂™
≤ ⅎ╠╣⁸ ⅜
╛∆╠⅞─ ≤ ∆╢√
╘⁹ 

 

13   119  ủ ủ  
◓fi♬כ♂
⅜ ⅎ╢√╘⁹ 

 

14 ⅛╙∞   39  ủ  
◓fi♬כ♂  ⅜
ⅎ╢√╘⁹ 

 

15   3  ủ  
 ─ ─ ⅛╠─ ≢
№╡⁸ ─ │
≤⇔≡─ ⅜ ™√╘⁹ 

 

16   1  ủ ủ  
─ ─ ⅛╠─ ≢

◓fi♬כ♂⁸╡№ ⅜
ⅎ╢√╘⁹ 

 

17 
 

◌ⱬⱫꜝ  
 39  ủ ủ  

◓fi♬כ♂ ⅜
ⅎ╢√╘⁹ 
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( 19)  

 1.3- 1 ( 2)  ⅜ ⌂  

No. 
 

─  
─
 m  

 

─  
 
 

31
 

 

31
 

  
10

 

18 
 

 
 65  ủ ủ  

◓fi♬כ♂ ⅜
ⅎ╢√╘⁹ 

 

19 
-
 

 1  
 

 
 ≢─ ⅜ ⌂√╘⁹

⌂⇔  
 

20   537  
 

ủ 
 ₁⌐╟╢ ─ ⅜ ⅝
ↄ⁸ ≤⇔≡─ │
⌂™≤ ⅎ╠╣╢√╘⁹ 

 

21 
╛∆╠⅞

─  
 135  

 
ủ ủ 

◓fi♬כ♂ ⅜
ⅎ╢√╘⁹ 

 

22 
 

 
 160  

 
ủ 

 ₁⌐╟╢ ─ ⅜ ⅝
™√╘⁹ 

 

23   148  
 

ủ 
 ⅜ ≤⇔≡ ⇔≡
◓fi♬כ♂⁸╡⅔
⅜ ⅎ╢√╘⁹ 

 

β1 ─ ─ │ ─ ╡⁹ ≤⇔≡ ⁸ ─ ⅛╠─ ⌂ ≤⇔≡ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3- 3 ╡ ╖─ⱨ꜡כ  

ᵒₒ ₓ 

ᵑₒ ₓ 

ᵓₒ ⅜ ⌂ ₓ 

─  25  

ѝ 

─  21  

1.0 ─ 4 ╩ ≤⇔√⁹  

ѝ 

ⱥ▪ꜞfi◓─  3  

3 ⇔√⁹  

ѝ 

₈ ₉ 24 21 ⁸ 3  

18  16 ⁸ 2  

─ ⁸6 ╩ ≤⇔√⁹  



 

1- 20 

( 20)  

ⱨ◊♩⸗fi♃כ☺ꜙ─  

≢ ⇔√ ╩╙≤⌐⁸2 ( ה ⅛╠─ )

─ⱨ◊♩⸗fi♃כ☺ꜙ╩ ⇔√⁹ │  1.3- 2(1) (3) ⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 2 (1)  ─  

  

 

 

  │ ⁸ │ⱨ◊♩⸗fi♃כ☺ꜙ ─ ╩ ∆⁹ 

 

 

 

  



 

 

1-2
1 

(2
1) 

 

 1.3- 2( 2)  ≢─ⱨ◊♩⸗fi♃כ☺ꜙ 

  

 10 10  

─ ⅛╠ ⇔√ⱨ◊♩⸗fi♃כ☺ꜙ 

 

9.5MW⁸ ↕ Ⱪ꜠כ♪ 197m ♃כ꜡ 174m⁸ⱢⱩ ↕ 110m  

   9  

⅛╠ ─ ≤─ 1, 480m 

⅛╠─     8  

 

⅛╠ ─ ≤─ 1,480m 

⅛╠─ 8  
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( 22)  

 1.3- 2 ( 3)  ≢─ⱨ◊♩⸗fi♃כ☺ꜙ 

  

 

 

     │ ⁸ │ⱨ◊♩⸗fi♃כ☺ꜙ ─ ╩ ∆⁹ 

 10 9  

─ ⅛╠ ⇔√ⱨ◊♩⸗fi♃כ☺ꜙ 

 

9.5MW ♃כ꜡ 174m⁸ⱢⱩ ↕ 110m⁸ ↕ Ⱪ꜠כ♪

197m⁸    3  

⅛╠ ─ ≤─ 4, 070m⁸ ⅛╠─ 3  

⅛╠ ─ ≤─ 4, 070m 

⅛╠─ 3  

 



 

1- 23 

( 23)  

─  

⌐ ⇔√ ◓fi♬כ♂╠⅛ ⅜ ⅎ╢ │  

1.3- 4⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 1.3- 4 ⅛╠─  
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( 24)  

ₒ 30 ⌐ ₓ 

 

◓fi♬כ♂ ─ ⌐⅔↑╢ │⁸ ⁸ ┘ ≢

⅜ ◓fi♬כ♂⁸⅜╢™≡╣↕ ─ ⌐ ∆╢ ≢│⁸ ⌂

│ ◓fi♬כ♂⁹™⌂™≡╣↕ ─ ╩ ∆╢√╘⁸ ⌐⅔↑╢

╩ ⇔√⁹ ─ │  1.3- 5⁸ ⌐≈™≡│⁸  1.3- 3⌐

∆≤⅔╡≢№╢⁹ 

 

 1.3- 3 ─  

1.   

 

 

2. ה  ─ ⁸

31 ⌐ ≠⅝ 10 ─

╩ ⇔√⁹ 

ה 16 ⁸ │ 0. 4m/s

╩ (CALM)≤⇔√⁹ 

ה │ ⁸ ⁸ ⁸ ≤

⇔√⁹ 

ה │ 10 ⌐⅔™≡ ⇔√⁹ 

3.  31 3 6 2 2 29  
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( 25)  

 

 1.3- 5 ⌐⅔↑╢  

  

 

 

 



 

1- 26 

( 26)  

 

─ │  1.3- 6⌐ ∆≤⅔╡≢№╢⁹ 31 3 6 ⅛╠ 2

2 29 ⌐⅔↑╢⁸ │ ⁸ │ 5.1m/s ≢№∫√⁹ 

─ ┘ │  1.3- 4 ⌐ ∆≤⅔╡≢№╢⁹ ─ ┘

╩  1.3- 5 │ ∆≤⅔╡≢№╢⁹ ≢№╢ NNW 30.5%⁸

NW 20.7% ─ │⁸∕╣∙╣ 6.5m/s⁸6.7m/s ≢№∫√⁹ (CALM)─│♦

♃כ ─ 4.6%≢№∫√⁹ 

 

 

 1.3- 6 31 3 6 2 2 29  

 

 1.3- 4 ─ ─ 31 3 6 2 2 29  

 3  4  5  6  7  8  9  10  11  12  1  2   

─ 

(m/s)  
5.3 4.7 3.7 3.8 3.1 3.4 4.8 6.4 6.5 6.2 6.9 5.9 5.1 

 

16  
NNW NNW SSE NNW SSE SE NNW NNW NNW NW NW NNW NNW 

 

  

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

0%

10%

20%

30%

40%

50%

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

(%)
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 1.3- 5 ─ ┘ 31 3 6 2 2 29  

 (%)  (m/s)  

N 10.4  3.4  

NNE 2.2  2.0  

NE 0.7  1.6  

ENE 0.5  1.3  

E 1.3  2.3  

ESE 5.8  4.3  

SE 9.4  3.1  

SSE 13.9  3.9  

S 0.7  1.3  

SSW 0.1  0.8  

SW 0.1  1.1  

WSW 0.1  1.4  

W 0.6  3.6  

WNW 3.0  3.9  

NW 20.7  6.7  

NNW 30.5  6.5  

CALMβ1 4.6  Ί 

β CALM│ 0.4m/s ╩ ∆⁹ 
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( 28)  

─  

1) NEDO─ ⱴ♇ⱪ≤─  

NEDO─ ⱴ♇ⱪ NeoWins ◓fi♬כ♂⁸≥╢╟⌐ ⌐⅔↑╢ │

⌡ ≢№╡⁸ ⌐⅔↑╢ 100m ─ │ 8.06m/s⁸ │

≤⌂╢  1.3- 7 ⁹ 

 1.3- 4⌐ ⇔√ ⌐⅔↑╢ ─ 5.1m/s │⁸ 10m ⌐⅔↑╢

≢№╢√╘⁸ ─ ╩ ™≡⁸ 100m⌐⅔↑╢ ⌐ ⇔√⁹∕─ ⁸

10m ─ ⅛╠ ⇔√ 100m ─ │ 7. 1m/s≢№╡⁸NeoWins─

◦Ⱶꜙ꜠כ◦ꜛfi 8.06m/s ≤ ⇔≡ 88%( 1m/s ™)─ ≤⌂∫≡™╢⁹ 

ὠ ὠ
ὤ

ὤ
 

VZ Z⅔↑╢  

VR ZR⌐⅔↑╢  

1/n ─═⅝ n─ │ ⌐╟╢  

β │ ●▬♪Ⱪ♇◒ ─n=7 ⌂ ╩ ⇔√⁹ 

₈ ●▬♪Ⱪ♇◒₉ NEDO⁸ 20  
 
 

 

NEDO NeoWins ⱴ♇ⱪ  

 1.3- 7 ◦☻♥ⱶ ╩ ╗NeoWins ─ⱷ♇◦ꜙ⌐⅔↑╢ ─  
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( 29)  

ₒ 30 2 ⌐ ₓ 

 

◓fi♬כ♂ ⌐⅔↑╢ ─ ─ ─ ╛ ─ ╩ ∆╢√╘⌐⁸

ⱥ▪ꜞfi◓ ⁸ ⁸ ╩ ⇔√⁹ 

כ♄כ꜠│ ⁸ ╩ ⇔√⅜⁸ ⁸ ─ ⌐≈™≡│⁸

⅛╠─ ╩ ⌐⇔⁸ ≤─ ╙ ╡⌂⅜╠⁸ ─♃כ♦⌂ ⌐ ╘

√⁹ 

 

 

1) ⱥ▪ꜞfi◓  

ⱥ▪ꜞfi◓ ─ ⌐≈™≡⁸  1.3- 6⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 6 ⌐ ∆╢ⱥ▪ꜞfi◓ 

  ⱥ▪ꜞfi◓  

31 3 11  
─  

  ⁸    

─ ╡─ ╛ ⁸ ⌐

≈™≡ 

31 3 12      
─ ╡─ ╛ ⁸ ⌐

≈™≡ 

5 30  
─  

  ⁸    

─ ─ ╡⁸◌fiⱶꜞ►Ⱶ

☻☼ⱷ⌐≈™≡ 

8 7  

    

    

─  

  ⁸    

─ ⌐≈™≡ 

8 28  

    

─  

  ⁸    

☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ⁸ ─

╡─ ⌐≈™≡ 

10 18  

    

─  

  ⁸    

⌐≈™≡ 

11 28  
─  

  ⁸    

─┼fi◓ⱴ♇ⱪ♬כ♂ ─ ⇔

⌐≈™≡ 

2 1 20  
─  

   
⌐≈™≡ 

 

2)  

    ᵑ  

≢ ⇔√ ─ │⁸  1.3- 7⌐ ∆≤⅔╡≢№╢⁹ ⇔√ ╩ ™⁸

─ ™≢ ↕╣√ ─ ╩ ⇔√≤↓╤⁸ ≢ 62 251 ⁸ ≢ 4

4 ─ ⅜ ↕╣√⁹ 
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 1.3- 7 ─  

No.  

1  1975 ─ , , 21  

 

2  1977 ┘ ─ , , 23

  

ה 3 ה ה ה ה ה ה ה ה ה

ה ה ה ה ה 1981 ─ ,

, 27   

ה 4 ה ה ה ה ה ה ה ה

ה ה 1986 ─ , , 32

  

5 1995 ─ , , 41  p39- 52.  

ה 6 ה  ה ה  ה ♠ ה ה  ה  ה
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1- 31 

( 31)  

    ᵒ ─ ⅛╠─  

    (A) ╡─  

◓fi♬כ♂ ⌐⅔↑╢ ─ ╡⌐≈™≡⁸ⱥ▪ꜞfi◓ ┘ ─

│  1.3- 8  1.3- 14⌐ ∆≤⅔╡≢№╢⁹ ─ ┘ ─ ╡⌐≈™≡⁸

─ ≢│⁸ ⌂ ╩ ⇔≡™╢⁹ ⌐◘◦Ᵽ⁸Ɫ▬♃◌─

⅜╖╠╣⁸Ɫ▬♃◌─ ─ ╡│ ⅜≥↓╢№≢♩כꜟ ≢№╢⁹ 

─ ─√╘─☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ⌐≡⁸ ⌐ ∆╢

┼─ ⅜ ↕╣╢ ⅜ ⌐│  1.3- 11 ─≤⅔╡ ∆╢⁹ ™

─ ה ┘ ╩ ╗ │⁸ ꜠ⱬꜟ⅜ A3≢№╡⁸

─♅ꜙ►ⱥ⅜ ⇔⁸◘◦Ᵽ─ ─ ╡─ ≢╙№╢⁹ │◘◦Ᵽ

─ ─ ╡─ ⁸ │ⱡ☻ꜞ─ ─ ╡─ ≤⇔≡

꜠ⱬꜟ⅜C≤⌂∫≡™╢⁹ 

♃◌─ ╡─ │⁸  1.3- 12─≤⅔╡⁸ ─ ≢ ↄ⁸ ה ─

─ ╡≢⁸◘◦Ᵽ⅜ ↄ ↕╣≡™╢⁹  1.3- 13 ⌐│ ⌐⅔↑╢ ─

╡─ ╩ ⇔√⁹1 ⌐ ↕╣√ │⁸ ⌐╟∫≡┌╠≈⅝⅜№╢⅜⁸ ─

╡≢│ 50 / ⁸ ─ ╡≢│ 80 / ⅜ ⌐ ↕╣√⁹◘◦Ᵽ ⌐○○

♃◌⁸Ɫ♅◒ⱴ ╙ ↕╣√⁹ 

╕√⁸₈ ◄ꜞ▪₉ 2.1.2 ╩fi◓ⱴ♇ⱪ♬כ♂  ≤⇔≡ ↕╣√ ⌐⅔™≡

│⁸  1.3- 14⌐ ∆≤⅔╡⁸ ╩ ╢ ה ─ ╙♩כꜟ╡ ↕╣

≡™╢⁹ 
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( 32)  

 1.3- 8 ─  ♩כꜟ╡

₈ ─√╘─☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ₉ 30 ⁸  

₈ ─♃◌─ ╡₉ 15 ⁸ ─   
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( 33)  

 

 1.3- 9 ─ ♩כꜟ╡  

 

 

 1.3- 10 ─ ♩כꜟ╡ ─ ╡  

₈ ─√╘─☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ₉ 30 ⁸  
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( 34)  

 

 1.3- 11 ☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ⌐⅔↑╢ ─ ⱷ♇◦ꜙ ™  

₈ ─√╘─☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ₉ 30 ⁸   
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( 35)  

Ợ☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ ⌐⅔↑╢ ⱷ♇◦ꜙ─  

 

ₒ ₓ 

  ╕∏Ᵽכ♪☻♩ꜝ▬◒≤─ ⅜ ™ ╛ ─ ⌐ ⌂ ╩ 10 ⇔⁸∕╣∙╣ ─ ™ ⅛╠ 3⁸2⁸1≤ꜝfi◒ ↑

╩ ™╕⇔√⁹ 

  ─ │⁸│∂╘⌐ ꜠♇♪ꜞ☻♩⅛╠ ה ⌐ ↕╣≡™╢ 98 ╩ ⇔╕⇔√⁹ ⌐⁸ ≤

─ ≤─ ⁸Ᵽכ♪☻♩ꜝ▬◒─ ─ ⁸ ≤─ McGuinness et al.2015 ⅛╠ ≤─ ⅜ ↕

╣╢ ≤⇔≡ 10 ╩ ⇔╕⇔√⁹↓─℮∟⁸₈ ⅜ ₉⁸₈ ⅜ ⌂ↄ ₉⁸₈ ⅜ ≢ ─ ─

⅜ ⅝ↄ⅛≈ ⅜ ₉─™∏╣⅛⌐ ∆╢▬♯꞉◦⁸◦ⱴⱨ◒꜡►⁸♅ꜙ►ⱥ⁸○○ꜜ◦◗▬⁸◘fi◌ⱡ◗▬╩ꜝfi◒ 3≤⇔⁸

∕╣ ─ ⌐≈™≡│⁸ ≢─Ᵽכ♪☻♩ꜝ▬◒─ ⅜ ™○☺꜡꞉◦╩ꜝfi◒ 2⁸ ⅜ ⌂™╙⇔ↄ│ ⅜ ─◒ⱴ♃◌⁸

○○꞉◦⁸♃fi♅ꜛ►⁸◖►ⱡ♩ꜞ╩ꜝfi◒ 1≤⇔╕⇔√⁹ 

  ⌐⁸ ⅜ ⇔≡™╢ 10kmⱷ♇◦ꜙ⌐∕─ ─ꜝfi◒╩ ↑⁸10 ─ⱷ♇◦ꜙ╩ ⌡ ╦∑╕⇔√⁹ ⱷ♇◦ꜙ⌐

─ ⅜ ∆╢ ⌐│⁸ ╙ ⅝™ꜝfi◒╩∕─ⱷ♇◦ꜙ⌐ ↑╕⇔√⁹ 

 

ₒ ₓ 

  ⌐≈™≡│⁸●fi ⁸Ɫ◒♅ꜛ► ⁸◌⸗ ꜞ♪♅ה◑◦⁸ ⁸◌⸗ⱷ ⁸♠ꜟ ♫ⱬ♣ꜟהⱴ♫♣ꜟ ⁸►ⱵⱠ◖─

⁸∕─ ─ ⁸ ꞉◦ ┘∕─ ─ ╩ ≤⇔╕⇔√⁹ ⌐≈™≡│⁸│∂╘⌐ꜝⱶ◘כꜟ ⌐ ↕╣≡™╢

─ ♃כ♦ ⸗♬♃ꜞfi◓◘▬♩ 1000 ╩ ⌐⁸ ↔≤⌐ ─ ╩ 3⁸2⁸1≤ꜝfi◒ ↑╕⇔√ ─ ™

╙─│ꜝfi◒⅜ ↄ⌂╡╕∆ ⁹ 

  ⌐⁸ ꞉◦ │₈2016 ─○○꞉◦ה○☺꜡꞉◦ ⌐≈™≡₉ ○☺꜡꞉◦ה○○꞉◦ ⱪ,2016כꜟ◓ ─

⁸╠⅛♃כ♦ │₈ 27 ⌐ ╢ ╡ ה ꞉◦ ─ , ─√╘

─ ⅝⌐ ∆╢ ₉ ,2016 ─ ⁸╠⅛♃כ♦ ─ ╩ꜝfi◒ ↑⇔╕⇔√⁹ 

  ↓╣╠─ ╩ ™≡⁸ ╛ ⌐╟╢ ≡™≈⌐♃כ♦ 10kmⱷ♇◦ꜙ↔≤⌐ꜝfi◒╩ ↑╕⇔√⁹ 

  ⌂⅔⁸ ─ⱥ▪ꜞfi◓ ─ ⅜№╢ⱷ♇◦ꜙ│ ꜝfi◒ 1 ╩⁸ ⌐ ∆╢ꜝⱶ◘כꜟ ┘

│ ꜝfi◒ 3╩ ↑≡™╕∆⁹ 

 

ₒ ≤ ─ ⌡ ╦∑ₓ 

  ⌐⁸ⱷ♇◦ꜙ↔≤⌐ ≤ ─ꜝfi◒╩ ⇔≡⁸ⱷ♇◦ꜙ─ꜝfi◒╩ ⇔╕⇔√ 1 ⁹ⱷ♇◦ꜙ─ꜝfi◒⌐ ∂

≡⁸ ꜠ⱬꜟ╩ ⇔╕⇔√ 1 ⁹ 

 

1 ⱷ♇◦ꜙ─ꜝfi◒≤ ꜠ⱬꜟ 

 

 

 

 

 

 

 

 

 

 

1 ≤ ─ⱷ♇◦ꜙ─ ⌡ ╦∑ 

 

₈ ▪☿☻ⱷfi♩♦כ♃ⱬכ☻ EADAS ─√╘─☿fi◦♥▫ⱦ♥▫ⱴ♇ⱪ⌐≈™≡₉ 2020 6 ⁸

HP⁸https://www2.env.go.jp/eiadb/ebidbs/#rd  
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( 36)  

 

 1.3- 12 ─ ─ ╡─  

₈ ─♃◌─ ╡₉ 15 ⁸ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3- 13 ⌐⅔↑╢ ─ ╡  

─ ╩♃כ♦─ ⌐   
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( 37)  

 

 1.3- ה 14  ♩כꜟ╡

─ ─ ╩ ⌐  
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( 38)  

    (B) ◌fiⱶꜞ►Ⱶ☻☼ⱷ 

─ ┘∕─ ─ │◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ≤⇔≡ ╠╣≡

╢╟⌐כ♃כ◔꜡○☺⁸√╕⁹╢™ ⌐╟╡⁸ ⇔≡™╢↓≤⅜ ↕╣≡™╢⁹

─ כ♃כ◔꜡○☺┘ ⌐╟╡ ↕╣√ │♩כꜟ╡  1.3- 15 ⌐ ∆≤

⅔╡≢№╢⁹ 

 

 1.3- 15 ◌fiⱶꜞ►Ⱶ☻☼ⱷ  

╡╟⌐כ♃כ◔꜡○☺₈ ╠⅛⌐⌂∫√◌fiⱶꜞ►Ⱶ☻☼ⱷ─ ₉ 

29 ⁸◌fiⱶꜞ►Ⱶ☻☼ⱷ◦fiⱳ☺►ⱶ⁸ ╠  

₈At- sea distribution and habitat of breeding Japanese Murrelets Synthliboramphus wumizusume: 

implications  for conservation management. ₉ Bird Conservation International, 29(3). pp. 370 -

385. Miller, MGR, Yamamoto, Y, Sato, M et al. 2019  
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( 39)  

3)  

    ᵑ ─  

    (A)  

₈ ◄ꜞ▪₉ 2. 1.5 ∕─ ─ ⱴ♇ⱪכꜘ▬꜠ה 2 ◄ꜞ▪ ≤⇔≡

↕╣√ ⌐⅔↑╢ ─ ╡─ ╩ ≤⇔√⁹╕√⁸ ╡─ ╩ ∆╢

↓≤╩ ⌐⁸ⱥ▪ꜞfi◓╩ ∂≡ ─ ╡╩ ⌐ ─≤⅔╡ ╩ ∆╢↓

≤≤⇔√⁹ 

 

    (B)  

│  1.3- 8⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- ה 8  

    

 

כ♄כ꜠  1 
2 

(48 )  

 1 
2 

( 11 ×2) 

 

    (C) ∆═⅝  

     (a) ꜠כ♄כ  

◄ꜞ▪ ⌐⅔↑╢ ─ ╡ ─ ┘ ↕ ╩ ⇔√⁹ 

     (b)  

כ♄כ꜠ ≢│ ∆╢↓≤─≢⅝⌂™ ─ ╩ ⇔√⁹ 

 

    (D) ─ ⌂  

     (a) ꜠כ♄כ ─  

כ♄כ꜠ │ ╡╟⌐ⱶ♥☻◦≥כ♄כ꜠ ↕╣╢ ╩ ™≡ ∫√⁹◦☻♥

ⱶ─ │  1.3- 16⌐ ∆≤⅔╡≢№╢⁹ 

≢כ♄כ꜠ ⇔√ │Ɽ♁◖fi⌐ ⱨ□▬ꜟ≤⇔≡ ⇔⁸

⇔√ ╠⅛♃כ♦ ⌂ⱡ▬☼╩ ⇔√ ⁸ ⇔≡ ╩כ◖◄╢∆ ⇔⁸

♃כ♦≡⇔≥ ⇔√⁹ 
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( 40)  

 

 1.3- כ♄כ꜠ 16 ◦☻♥ⱶ─  

 

     (b) ꜠כ♄כ ─  

כ♄כ꜠ ≢│⁸3km ─ ─ ╩ ∆╢↓≤⅜ ≢№╡⁸ ⅜ ≡™╢

╛ ⌐╙ ╩ ╢↓≤⅜≢⅝╢⁹∕↓≢⁸24 ╩ ⌐⁸ ─

╡ ─ ⌐ ╘√⁹ 

▪fi♥♫╩ ⌐ ↕∑╢↓≤≢ ⌂ ─ ╩ ≢⅝╢╒⅛⁸▪fi♥♫╩

⌐ ↕∑╢↓≤≢ ╩ ∆╢↓≤⅜≢⅝╢⁹ ▬ⱷכ☺│  1.3- 17

⌐ ∆≤⅔╡≢№╢⁹ 

 

  

▪fi♥♫ ⇔ ▪fi♥♫ ⇔ 

 1.3- כ♄כ꜠ 17 ▬ⱷכ☺ 
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( 41)  

     (c) ꜠כ♄כ ⌐╟╡  ♃כ♦╢╣╠

כ♄כ꜠ ⌐╟∫≡ ╠╣╢ ─℮∟ ⇔≡ ╩כ◖◄╢∆ ⇔⁸

≡⇔≥♃כ♦ ⇔√⁹⌂⅔⁸ ⌐│⁸ ⁸ ⁸ ⁸

⅜ ↕╣╢⁹ 

 

     (d)  

╩ ⇔⁸ ∆╢ ─ ┘ ╩ ⇔√⁹ ◄ꜞ▪ ╩

⌐ ∑╢ ⌐ ╕╡⁸ ∆╢ ─ ⁸ ╩ ∫√⁹ ⌐│⁸8

10 ─ ⅔╟┘ 20 60 ─ ⁸ⱬכ☻ⱴ♇ⱪ╩ ⇔√ ╩ 1

⇔⁸ ⌐╟∫≡ꜞ▪ꜟ♃▬ⱶ⌐ ╩ ∫√⁹ 

כ♄כ꜠⁸│ ╩ ∆╢ 48 ─℮∟⁸ ─ 22 1 11 ×2

≤⇔⁸ ─ ╡╩ ⇔√ ⌐│⁸ ⁸ ⁸ ⁸ ⌂≥╩

⇔√⁹↓─℮∟ ⌐≈™≡│⁸ ─ ⌐ ╢ ▪☿☻ⱷfi♩

⌐ ↕╣╢ ╩ ⌐⇔√⁹ 

↕╣√ ⌐≈™≡⁸ ≤ ⅎ╠╣╢ │₈ ╡₉≤⇔≡ ⇔⁸

≢⌂™≤ ⅎ╠╣╢ │₈ ⅝₉≤⇔≡ ⇔√⁹ 

 

    (E) ┘  

™⌐ ╩ 3 ↑√⁹ │  1.3- 9⌐⁸ ♄כ꜠≥

╡╟⌐כ ⌂ 3km─ │  1.3- 18⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 9 ─  

ה   

 

 

כ♄כ꜠  

─ ⌐ ∆╢⁹ ┘ ⅛╠ ⌐⅛↑

≡─ ─ ╩ ⌐ ⇔√⁹ 

 

 

─ ⌐ ∆╢⁹ ⅝⌂ ◄ꜞ▪≢№╢

⌐⅔↑╢ ─ ╩ ⌐ ⇔√⁹ 

 

 

─ ⌐ ∆╢⁹ ─ ┘ ⁸

─ ⅛╠ ⌐⅛↑≡─ ─ ╩ ⌐ ⇔√⁹ 
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( 42)  

 

 1.3- 18 ─  

β꜠כ♄כ │ ™ ≢ ∆ 1⅛╠ 3km─ ─℮∟⁸ ⌐ ╩♃כ♦≡≡№╩

⇔√⁹ 

 

    (F)  

│ ─ ╡╩ ≤⇔√⁹ │  1.3- 10⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 10  

  

כ♄כ꜠  
10 27 12 10 28 12 ⇔  

10 28 12 10 29 12 ⇔  

 

10 27 12 5  

10 28 6 5  

10 29 6 12  
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( 43)  

    ᵒ  

    (A) ─  

1 ≢ כ♄כ꜠√⇔ ⌐⅔™≡│⁸ ⅛╠ ה ⌐ ⅛∫≡

∆╢ ⅜ ⅛∫√⁹ ╙ ⅜ ⅛∫√ │ 101 200m─ ↕≢№∫√⁹

24 ≢ ╠╣√ ⇔─ │ 10, 089 ⁸ ⇔─ │ 6, 062

╩כ♄כ꜠⁹₈√∫№≢ ™√ ─ ╡ ─ ╡ ─ ₉ 2

⁸ ⁸ ╠ ⌐╟╢≤⁸ ⅛╠ ─ 3 ╕≢─ ⌐⁸

2km─ ╩ ∆╢ ╡ ─ ─ ─ │⁸ ≢│ 14,415 ⁸

≢│ 4,388 ≤⌂∫≡⅔╡⁸ ≢ ╠╣√ ⇔─ │ ─ ≤

─ ≢№∫√⁹ 

3 ≢ ⇔√ ≢│⁸ ╡ │ 32 ⁸ ⅝─ │ 66 ⅜ ↕╣√⁹ 

 

    (B) ꜠כ♄כ  

     (a) ─  

▪) 24  

▪fi♥♫╩ ⇔∆╢↓≤⌐╟∫≡ ╠╣√ ─ ─ 24

│  1.3- 19⌐ ∆≤⅔╡≢№╢⁹ ╩ ⅝─ ≢ ⇔≡⅔╡⁸ ─

│ ╩ ∆⁹ 

 

 

 1.3- 19 ─ 24  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

  



 

1- 44 

( 44)  

24 ─ ↔≤─ │  1.3- 20⌐ ∆≤⅔╡≢№╢⁹180 225 ≤ 225

270 ─ ⅜ ™↓≤⅛╠⁸ ⌐ ⅛℮ ⅜ ™↓≤⅜ ↕╣√⁹ 

 

 1.3- 20 ↔≤─ 24  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

▬) ↔≤─  

⅜ ⅛∫√ 2 ⅛╠ 3 ⌐⅛↑≡─ 2 ─ │  1.3- 21

⌐ ∆≤⅔╡≢№╢⁹  

 

 1.3- 21 ─ 2 3 ─ 2   



 

1- 45 

( 45)  

⅜ ⅛∫√ 2 ⅛╠ 3 ⌐⅛↑≡─ 2 ─ ≢ ↑⇔√

│⁸  1.3- 22⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 22 ─ 2 3 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

⅜ ⅛∫√ 2 ⅛╠ 3 ⌐⅛↑≡─ 2 ─ ↔≤─

│  1.3- 23⌐ ∆≤⅔╡≢№╢⁹ ⌐ ⅛∫√─│ 180 225 ≤ 225 270 ≢№

╡⁸ ⅛╠ ⌡ ⌐ ⅛∫≡ ∆╢╙─⅜ ╩ ⅎ╢ ≤⌂∫√⁹ 

 

 1.3- 23 ↔≤─ 2 3 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹  



 

1- 46 

( 46)  

─ ⌂╡╩ ↑╢√╘⁸10 ─ ─╖╩ ⇔√ │⁸  1.3- 24⌐ ∆≤

⅔╡≢№╢⁹ ₁⌂ ┼─ ⅜ ↕╣╢⅜⁸ ⌐ ™─│ 180 225 ≤⁸225

270 ≢№╡⁸ ⅛╠ ┼ ⇔≡™√⁹ 

 

 

 1.3- 24 ─ 2 40 2 50  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

  



 

1- 47 

( 47)  

2 ↔≤─ │  1.3- 25(1) (12)⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 25(1)  ─ 12 1 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

 

 1.3- 25(2)  ─ 2 3 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹  



 

1- 48 

( 48)  

 

 1.3- 25(3)  ─ 4 5 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

 1.3- 25(4)  ─ 6 7 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹  



 

1- 49 

( 49)  

 

 1.3- 25(5)  ─ 8 9 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

 1.3- 25(6)  ─ 10 11 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹  



 

1- 50 

( 50)  

 

 1.3- 25(7)  ─ 0 1 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

 1.3- 25(8)  ─ 2 3 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹  



 

1- 51 

( 51)  

 

 1.3- 25(9)  ─ 4 5 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

 

 1.3- 25(10)  ─ 6 7 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹  



 

1- 52 

( 52)  

 

 1.3- 25(11)  ─ 8 9 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 

 

 1.3- 25(12)  ─ 10 11 ─ 2  

β │ ╩ 0 ⁸ ╩ 90 ⁸ ╩ 180 ⁸ ╩ 270 ≤⇔√⁹ 



 

1- 53 

( 53)  

     (b)  

▪fi♥♫╩ 24 ⇔∆╢↓≤⌐╟∫≡ ╠╣√ ─ │  1.3- 26

⌐ ∆≤⅔╡≢№╢⁹ ↔≤⌐ ↑⇔≡ ∆⁹ 

 

 

 1.3- 26 ─ 24  

β │ ⅛╠─ ™ ╩ ∆⁹ 

  



 

1- 54 

( 54)  

≤ ─ │  1.3- 27⌐ ∆≤⅔╡≢№╢⁹ ╙ ⅜ ⅛∫√─│

101m 200m─ ↕≢№╡⁸ ⌐ ⅜ ⅛∫√─│ 201 300m─ ↕≢№∫√⁹

─ ↕ Ⱪ꜠כ♪ ╩ 200m≤ ⇔√ ⁸ ↕ 200m╕≢─ ╩ ∆╢

│ 24.7%≢№∫√⁹ 

 

 1.3- 27 ↕≤ ─ 24  
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( 55)  

    (C)  

     (a)  

╡ ─ │  1.3- 11⌐ ∆≤⅔╡≢№╢⁹ ╡ ─ ≤⇔≡ 32

⅜ ↕╣√⁹ ╙ ↄ ↕╣√─│ ─▪♩ꜞ≢№∫√⁹ ≤⇔≡│⁸▪◌●

◦ꜝ◘◑⁸Ɫ▬♃◌⁸ⱴⱥ꞉─ 3 ⅜ ↕╣√⁹ 

⅝─ ─ │  1.3- 12(1) (2) ⌐ ∆≤⅔╡≢№╢⁹ ⅝≤ ⅎ╠

╣╢ ≤⇔≡ 66 ⅜ ↕╣√⁹ ╙ ↄ ↕╣√─│ ─►ⱵⱠ◖≢№∫√⁹

≤⇔≡ⱶ♫◓꜡⁸◦꜡♅♪ꜞ⁸Ɫⱴ◦◑⁸○○☿◓꜡◌⸗ⱷ⁸Ⱶ◘◗⁸○○♃◌⁸

◘fi◦ꜛ►◒▬⁸○○ⱶ◦◒▬⁸ⱴⱥ꞉─ 9 ⅜ ↕╣√⁹ 
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 1.3- 11 ╡  

No.    
  

1 2 3 ᵑ ᵒ ᵓ ᵔ 

1 ◌⸗ ◌⸗ ⱥ♪ꜞ●⸗   31 8         

2     ⱴ●⸗   25 2         

3     ◌ꜟ●⸗   10 42         

4     ◖●⸗   7 2         

5     ◐fi◒꜡Ɫ☺꜡     2         

6     ☻☼●⸗   1           

7     ◌꞉▪▬◘     2         

-      ◌⸗  16 53 76         

8 Ɫ♩ Ɫ♩ ◐☺Ᵽ♩   3           

9 ▪ⱦ ▪ⱦ ▪ⱦ    2           

10 ◌♠○♪ꜞ ► ◌꞉► 1   2         

11 Ɑꜞ◌fi ◘◑ ▪◌●◦ꜝ◘◑   1         DD 

12     ◖◘◑   2           

13 ♅♪ꜞ ◦◑ Ⱶꜚⱦ◦◑     5         

-      ◦◑  1 2           

14   ◌⸗ⱷ ►ⱵⱠ◖     25         

15     ◌⸗ⱷ     30         

16     ☿◓꜡◌⸗ⱷ     2         

17 ♃◌ ♃◌ ♩ⱦ   1           

18     Ɫ▬♃◌ 4 4 5     NT NT 

19     ⱡ☻ꜞ     1         

20 ☻☼ⱷ ⱥⱣꜞ ⱥⱣꜞ 21 19 22         

21   ⱥꜜ♪ꜞ ⱥꜜ♪ꜞ   4           

22   ⱥ♃◐ ◒꜡♠◓Ⱶ   1           

23     ⱡ◗ⱴ 2             

24   ☻☼ⱷ ☻☼ⱷ 8             

25   ☿◐꜠▬ Ɫ◒☿◐꜠▬   3 3         

26     ☿◓꜡☿◐꜠▬     2         

27     ⱦfi☼▬     1         

28     ♃ⱥⱣꜞ 13   1         

29   ▪♩ꜞ ▪♩ꜞ 32 379 170         

30     ◌꞉ꜝⱥ꞉ 49 8 12         

31     ⱴⱥ꞉     8       DD 

32   ⱱ○☺꜡ ◌◦ꜝ♄◌   2           

-       2             

-         47 5         

-  8  15  32  
149  605  428  

0  0  1  3  
10  20  22  

β1 ה │⁸₈ 7 ₉ 24 ⁸ ⌐ ⇔√⁹ 

β2 ₒ ─ ₓ 

ᵑ₈ ₉( 25 5 30 ⁸ 214 ) :  :  

ᵒ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 4 6 5 ⁸ 75 )

:  

ᵓ₈ ꜠♇♪ꜞ☻♩ 2020₉( 2 3 ⁸ ) :EX :EW зA :CR 

зB :EN и :VU :NT :DD ─⅔∕╣─№╢ :LP  

ᵔ₈ ꜠♇♪ꜞ☻♩ ₉ 21 ⁸ :EX :EW зA :CR 

зB :EN и :VU :NT :DD  
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 1.3- 12(1)  ⅝  

No.    
  

1 2 3 ᵑ ᵒ ᵓ ᵔ 

1 ◐☺ ◐☺ ◐☺     1         

2 ◌⸗ ◌⸗ ⱥ♪ꜞ●⸗ 14 10           

3     ⱴ●⸗ 1   8         

4     ◌ꜟ●⸗ 4 32 11         

5     Ɫ◦ⱦ꜡●⸗ 1   3         

6     ◖●⸗ 3 4 3         

7     ◌꞉▪▬◘     1         

8 
◌▬♠Ⱪ

ꜞ 
◌▬♠Ⱪꜞ ◌▬♠Ⱪꜞ     1         

9 Ɫ♩ Ɫ♩ ◐☺Ᵽ♩ 1 12 4         

10 ▪ⱦ ▪ⱦ ▪ⱦ    2           

11 
◌♠○♪

ꜞ 
► ◌꞉► 6 25 4         

12 Ɑꜞ◌fi ◘◑ ▪○◘◑ 2 5 3         

13     ♄▬◘◑   4 2         

14     ◖◘◑   1           

15     ◒꜡◘◑ 2   1         

16 ♠ꜟ ◒▬♫ ○○Ᵽfi   1           

17 ♅♪ꜞ ♅♪ꜞ ⱶ♫◓꜡     1       NT 

18     ◖♅♪ꜞ     3         

19     ◦꜡♅♪ꜞ     14     VU VU 

20   ◦◑ ▪○▪◦◦◑ 1             

21     ◐▪◦◦◑ 1 1           

22     ▬♁◦◑ 3 3 2         

23     Ⱶꜚⱦ◦◑     7         

24     ⱥⱷⱢⱴ◦◑     1         

25     ♩►Ⱡfi     2         

26     Ɫⱴ◦◑     16     NT   

27   ◌⸗ⱷ ►ⱵⱠ◖ 530 3993 450         

28     ☿◓꜡◌⸗ⱷ 4 15           

29     
○○☿◓꜡◌⸗

ⱷ 
  2 2     NT   

-      ◌⸗ⱷ    2500           

30 ♃◌ Ⱶ◘◗ Ⱶ◘◗ 3   9     NT NT 

31   ♃◌ ♩ⱦ 21 11 17         

32     ○○♃◌   2 1     NT VU 

33     ⱡ☻ꜞ   1           

34 
Ⱪ♇ⱳ►

♁► 
◌꞉☿Ⱶ ◌꞉☿Ⱶ   2           

35 ◐♠♠◐ ◐♠♠◐ ▪ꜞ☻▬   1           

36     ◖◕ꜝ   1           

37 ⱢꜘⱩ◘ ⱢꜘⱩ◘ ♅ꜛ►◕fiⱲ►     2         

38 ☻☼ⱷ 
◘fi◦ꜛ►◒

▬ 
◘fi◦ꜛ►◒▬   1       VU CR 

39   ⸗☼ ⸗☼ 1 5 2         

40   ◌ꜝ☻ Ɫ◦Ⱳ♁●ꜝ☻ 4 13 3         

41     Ɫ◦Ⱪ♩●ꜝ☻ 12 6 7         

42   ◦☺ꜙ►◌ꜝ ◦☺ꜙ►◌ꜝ   1           
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( 58)  

 1.3- 12(2)   ⅝  

No.    
  

1 2 3 ᵑ ᵒ ᵓ ᵔ 

43   ⱥⱣꜞ ⱥⱣꜞ 4 6           

44   ♠Ᵽⱷ ♠Ᵽⱷ   1           

45   ⱥꜜ♪ꜞ ⱥꜜ♪ꜞ 1 16 13         

46   ►◓▬☻ ►◓▬☻ 1 2 3         

47   ⱶ◦◒▬ ⱶ☺☿♇◌ 1             

48     ○○ⱶ◦◒▬ 1   1     DD   

49   ⱷ☺꜡ ⱷ☺꜡   6 3         

50   ☿♇◌ ☿♇◌ 4 2 2         

51   ⱶ◒♪ꜞ ⱶ◒♪ꜞ 2 10 806         

52     ◌ꜝⱶ◒♪ꜞ     1         

53   ⱥ♃◐ ⱡ◗ⱴ 2             

54     ☺ꜛ►ⱦ♃◐ 10 9 5         

55     ▬♁ⱥꜜ♪ꜞ 5 3 3         

56   ☻☼ⱷ ☻☼ⱷ 42   20         

57   ☿◐꜠▬ 
♠ⱷ♫●☿◐꜠

▬ 
3             

58     ◐☿◐꜠▬   1           

59     Ɫ◒☿◐꜠▬ 7   12         

60     ☿◓꜡☿◐꜠▬   3 6         

61     ♃ⱥⱣꜞ 7 3 1         

62     ▪♩ꜞ 10 9 16         

63   ▪♩ꜞ ◌꞉ꜝⱥ꞉ 11 36 16         

64     ⱴⱥ꞉     8       DD 

65   ⱱ○☺꜡ ⱱ○☺꜡ 5 5 4         

66 Ɫ♩ Ɫ♩ 
◌꞉ꜝⱣ♩(♪Ᵽ

♩)  
2 12           

-  14  33  66  

732

 

6778

 

1501

 0

 

0

 

7

 

6

 
37  43  46  

β1 ה │⁸₈ 7 ₉ 24 ⁸ ⌐ ⇔√⁹ 

β2 ₒ ─ ₓ 

ᵑ₈ ₉( 25 5 30 ⁸ 214 ) :  :  

ᵒ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉( 4 6 5 ⁸ 75 )

:  

ᵓ₈ ꜠♇♪ꜞ☻♩ 2020₉( 2 3 ⁸ ) :EX :EW зA :CR 

зB :EN и :VU :NT :DD ─⅔∕╣─№╢ :LP  

ᵔ₈ ꜠♇♪ꜞ☻♩ ₉ 21 ⁸ :EX :EW зA :CR 

зB :EN и :VU :NT :DD  

β3 ⌐ ≤ ⅎ╠╣√ │₈ ╡₉≤⇔≡ ⇔⁸∕─ ─ │₈ ⅝₉≤⇔≡

⇔√⁹ ─ ⌐╟╢ ─√╘⁸₈ ⅝₉≤⇔≡ ⇔√ ⌐│ ≢⌂™ ╙ ╕╣╢ ⅜№╢⁹ 
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     (b) ─  

─ │  1.3- 28⌐ ∆≤⅔╡≢№╢⁹ ⅝ↄ ↑≡⁸ ™╩

⌐ ⁸≥♩כꜟ╢∆ ─ ≤ ─ ╩ ⅜♩כꜟ╢∆ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3- 28  

─   
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( 60)  

     (c) ─  

─ │  1.3- 29⌐ ∆≤⅔╡≢№╢⁹ ™╩ ⌐ ∆╢

⅜ ⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3- 29  

─   
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( 61)  

     (d) ─  

─ │  1.3- 30⌐ ∆≤⅔╡≢№╢⁹ ™╩ ⌐ ∆╢

⅜ ⅛∫√⅜⁸ ⅛╠ ╛ ⌐ ∆╢ ╙ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3- 30  

─   
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( 62)  

     (e)  

│  1.3- 13⌐ ∆≤⅔╡⁸ M 20m 200m ≤ L 0m 20m ⅜

⅛∫√⁹ 

 

 1.3- 13  

 

 

/  

 

─  

 
 

L M H 

  

 
♩ⱦ 0 1 0 1 

  Ɫ▬♃◌ 7 6 0 13 

  ⱡ☻ꜞ 0 1 0 1 

   

 

 

ⱥ♪ꜞ●⸗ 34 5 0 39 

  ⱴ●⸗ 27 0 0 27 

  ◌ꜟ●⸗ 20 32 0 52 

  ◖●⸗ 2 7 0 9 

  ◐fi◒꜡Ɫ☺꜡ 2 0 0 2 

  ☻☼●⸗ 0 1 0 1 

  ◌꞉▪▬◘ 2 0 0 2 

  ◌⸗  103 42 0 145 

  ◌꞉► 3 0 0 3 

  ▪◌●◦ꜝ◘◑ 1 0 0 1 

  ◖◘◑ 0 2 0 2 

  ►ⱵⱠ◖ 25 0 0 25 

  ◌⸗ⱷ 0 30 0 30 

  ☿◓꜡◌⸗ⱷ 2 0 0 2 

   2 0 0 2 

  ▪ⱦ  2 0 0 2 

  Ⱶꜚⱦ◦◑ 5 0 0 5 

  ◦◑  3 0 0 3 

  ∕─  ◐☺Ᵽ♩ 0 3 0 3 

  ⱥⱣꜞ 22 40 0 62 

  ⱥꜜ♪ꜞ 0 4 0 4 

  ◒꜡♠◓Ⱶ 1 0 0 1 

  ⱡ◗ⱴ 0 2 0 2 

  ☻☼ⱷ 8 0 0 8 

  Ɫ◒☿◐꜠▬ 6 0 0 6 

  ☿◓꜡☿◐꜠▬ 2 0 0 2 

  ⱦfi☼▬ 1 0 0 1 

  ♃ⱥⱣꜞ 14 0 0 14 

  ▪♩ꜞ 195 386 0 581 

  ◌꞉ꜝⱥ꞉ 44 25 0 69 

  ⱴⱥ꞉ 0 8 0 8 

  ◌◦ꜝ♄◌ 2 0 0 2 

   17 35 0 52 

 552 630 0 1182 

 27 18 0 32 

β1 L 0 20m ⁸ M 20 200m ⁸ H 200m   
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( 63)  

ₒ 30 ⌐ ₓ 

 

┘∕─ ─ ⌐⅔™≡ ↕╣√▪◌►Ⱶ●ⱷ⌐≈™≡ ╩

⇔√⁹ 

 

 

1)  

1954 ⅛╠ 2014 ⌐⅔™≡⁸ ─ ⌐⅔™≡ ↕╣√►Ⱶ●ⱷ─ ⁸

⁸ ─ │  1.3- 31⌐ ∆≤⅔╡≢№╢⁹1970 ⁸

│ ⌐№╡⁸2010 │ ⅜ 10 ─ ╙№∫√ 2014  3 ⁹

│ 5 ⌐⁸ │ 8 ⌐ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.3- 31 ⌐⅔↑╢▪◌►Ⱶ●ⱷ 1954 2014  

₈►Ⱶ●ⱷ 60 ►Ⱶ●ⱷ⅜ ∆╢ ₉ 

27 ⁸►Ⱶ●ⱷ 60  

 

2) ─  

2018 ─ ─▪◌►Ⱶ●ⱷ │ 7 ⁸∕─℮∟ │ 2 ↕╣√⁹╕√⁸2019

│ 6 3 ⌐ ≢ ⅜ ↕╣√⁹ 
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─ ₒ ⌐ ₓ 

 

⅜ ↕╣╢≤ ⇔√ ⌐⁸ ≤™℮ ⅜ ⌐≢⅝╢↓≤⌐╟╢

─ ╛⁸ ┼─ ⅜ ↕╣╢⁹ ≢⁸ ⌐╟╡ ≢─

╛⁸ ≤™∫√ ┼─ⱷꜞ♇♩╙ ↕╣╢⁹∕─√╘⁸

─ ╩ ∆╢ ⌐│⁸ ⌐ ─ ╛ ╩ ⇔≡⅔ↄ↓≤⅜ ≢№╢⁹ 

─ ≢│⁸ ⌐⅔↑╢ ≤ ─ ⌐≈™≡ ╩

∫√⁹ ⌐│⁸ ─ ─ ≤ ⌐╟╢

─ ╩ ∫√⁹ 

 

 

1) ─ ─  

≢ ↕╣╢ ╩ ⇔√⁹ ⌐⅔↑╢ ─ │

╟╡ ≢№╢⅜⁸ ─ │ ↕╣≡™⌂™⁹

⇔√⅜∫≡⁸ ─ (t) ⌐ ─ ╩ ∂√ ╩⁸ ─

≤⇔√⁹ ╩ ⌐ ∆⁹ 

 

─ ( ) ─ ( kg)β1× ─ ( /kg) β2 

⌐│ ─ ╩ ⇔√⁹ 

β1 ₈  29 ₉♃כ♦   31 ⁸

 

β2 ₈ 29 ה  (206 ) ה 

₉ ⁸( ) כ♃ⱦ☻☿fiכ◘  

≢⁸ ∆╢ ⅜♃כ♦─ ╠╣⌂™ │⁸ ─ ─ ╩ ⇔

√⁹₈ ה   ₉( 29 ⁸ )  

β3 ─ │ ─√╘⁸ ─ │ ⇔⌂⅛∫√⁹ 

 

⌐⁸ ⇔√ ⅜ ≢ ↕╣√≤ ⇔⁸ ─ ╩

─ ◓fi♬כ♂ 1,096km2 ≢ ∆╢↓≤≢⁸ (1km2)№√╡─

╩ ⇔√⁹ ╩ ⌐ ∆⁹ 

 

Ⱦkm2
◓fi♬כ♂ 1,096km2 ≢ ↕╣√

1,096km2
 

 

⌂⅔⁸ ⌐⁸ ┘ ─ ─ ╛ ה ─ ╛ ⌐≈

™≡─ ╩ ∫√⁹ 
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( 65)  

2) ─ ─  

⌐ ⅜ ↕╣╢≤ ⇔√ ─ ╩ ⇔√⁹

│⁸ (FIT) ⌐╟╢ ⌐ ≠⅝⁸ ⇔√⁹ 

⌐№√╡⁸ ⌂ ⇔│ ⌐№╢↓≤⅛╠⁸ ≤ ⅜ ⌂╢

☻כ◔─≈3 ᵑ⁸ᵒ⁸ᵓ☻כ◔ ╩ ⇔⁸ ≢☻כ◔

┘ ╩ ⇔√⁹ 

─ ╩ ⌐ ∆⁹ 

 

(kWh/ ) (kW)× (%)× β1(%)× 

    β1(%)× (h)  

β1 ⁸ │ 27 ◄Ⱡꜟ◑כ⌐ ◓fi♬כ♂╢∆

⁸ 28 ⌐ ≠⅝⁸∕╣∙╣ 0.9 ≢ ⇔√⁹ 

 

☻כ◔ ⌐ ⇔√ ─ ⌐ ╦∑⁸ ╩ ⇔⁸ №√╡ ┘

(1km2)№√╡─ ╩ ⇔√⁹ №√╡─ ─ ╩

⌐ ∆⁹ 

 

Ⱦkm2
≢☻כ◔ ↕╣√

─☻כ◔  (km2)
 

 

╕√⁸ ⌐╟╡ ⅜╙√╠∆ ⌐≈™≡─ ╩⇔√⁹

∕─ ─☻כ◔─≈⁸3≡⇔≥≈ ≤ ⁸ ╩ ⇔√⁹ 

 

 

1) ─ ─  

    ᵑ ─  

29 ─ ⁸ 31 ⌐╟╣┌⁸ ─

│ 2,635t ≢№╡ ╩ ↄ ⁸ ─ ─ 25%╩ ╘╢⁹ ─ ≢

│ ⅜ ╙ ⅝™⁹ 

─ ≤ ─ ╟╡⁸ ≤ ─

╩ ⇔√  1.3- 14( 1) (2) ⁹ ─ │ 18 ≤ ↕╣

√⁹ 

⌂⅔⁸ ↕╣√ │№ↄ╕≢╙ ≢№╡⁸ ⌐╟∫≡│ ─

╛ ⌐≥↓╢№⅜♃כ♦™⌂─ ⅜ ≢№╢⁹ ⌐⁸ ≢│Ɫ⸗╛⇔╠∆─ ⅜

™⅜⁸ ↕╣≡™╢ ≢│∕╣╠─ │ ≢⅝⌂⅛∫√⁹ 
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 1.3- 14(1)  ─ ≤ ─  

 (t)  
 

( /kg)  
(  

 ⱴ◓꜡  ◒꜡ⱴ◓꜡ x -  0 

Ⱶ♫Ⱶⱴ◓꜡ -  -  0 

ⱦfi♫● -  -  0 

ⱷⱣ♅ x -  0 

◐Ɫ♄ 0 -  0 

∕─ ─ⱴ◓꜡  -  -  0 

 6 1,874 11,244 

◌☺◐  ⱴ◌☺◐ -  -  0 

ⱷ◌☺◐ 0 -  0 

◒꜡◌☺◐  -  -  0 

∕─ ─◌☺◐  -  -  0 

 0 -  0 

◌♠○  ◌♠○ 0 -  0 

♁►♄◌♠○  0 -  0 

 0 -  0 

◘ⱷ  
 

x -  0 

☻ⱴה◔◘  ◘◔  -  -  0 

ⱴ☻  -  -  0 

 -  -  0 

◖ⱡ◦꜡ x -  0 

♬◦fi -  -  0 

▬꞉◦  ⱴ▬꞉◦ x -  0 

►ꜟⱷ▬꞉◦ x -  0 

◌♃◒♅▬꞉◦ x -  0 

◦ꜝ☻ x -  0 

 x -  0 

▪☺  ⱴ▪☺ 83 773 64,159 

ⱶ꜡▪☺  16 356 5,696 

 99 -  
 

◘Ᵽ  16 448 7,168 

◘fiⱴ -  576 
 

Ⱪꜞ  79 699 55,221 

ⱥꜝⱷה◌꜠▬  ⱥꜝⱷ 12 1,815 21,780 

◌꜠▬  5 1,684 8,420 

 17 -  
 

♃ꜝ  ⱴ♄ꜝ -  
 

0 

☻◔♩►♄ꜝ -  
 

0 

 -  
 

0 

ⱱ♇◔ -  
 

0 

◐♅☺ -  
 

0 

Ɫ♃Ɫ♃ -  
 

0 

♬◑☻  -  
 

0 

▪♫◗  1 1,160 1,160 

♃♅►○ 134 712 95,408 

♃▬  ⱴ♄▬ 51 927 47,277 

 870 290 3 ▬♄◐ה▬♄♅

 Ⱬ♄▬ 24 155 3,720ה▬♄꜡◒

 78 -  
 

▬◘◐ 32 789 25,248 

◘꞉ꜝ  176 746 131,296 

☻☼◐  19 977 18,563 

▬◌♫◗ 0 -  0 
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( 67)  

 

 1.3- 14(2)  ─ ≤ ─  

 (t)  
 

( /kg)  
(  

 ▪ⱴ♄▬  9 5,095 45,855 

ⱨ◓  31 246 7,626 

∕─ ─  611 419 256,009 

 2,012 -   

◄ⱦ  ▬☿◄ⱦ 25 4,923 123,075 

◒ꜟⱴ◄ⱦ 3 4,037 12,111 

∕─ ─◄ⱦ  36 1,470 52,920 

 64 -  
 

◌♬  ☼꞉▬●♬ -  -  0 

ⱬ♬☼꞉▬●♬ -  -  0 

◌◙Ⱶ  1 -  0 

∕─ ─◌♬  1 -  0 

 2 1,334 2,668 

○◐▪Ⱶ  -  -  0 

 ▪꞉ⱦ  19 3,885 73,815 

◘◙◄ 15 897 13,455 

▪◘ꜞ  0 -  0 

ⱱ♃♥●▬ -  -  0 

∕─ ─  30 2,209 66,270 

 65 -  
 

▬◌  ☻ꜟⱷ▬◌ 2 562 1,124 

▪◌▬◌ -  -  0 

∕─ ─▬◌  226 569 128,594 

 229 -  
 

♃◖  32 1,217 38,944 

►♬  11 20,000 220,000 

╒  -  -  0 

∕─ ─  42 887 37,254 

 ◖fiⱩ  -  -  0 

∕─ ─  178 1,249 222,322 

 178 -  
 

 2,635(t)  
 

1,799,272 

( )  

₈-₉ ─⌂™╙─ 

₈x₉ │ ∕─ ⌐ ∆╢ ╩ ∆╢√╘⁸ ╩ ⇔⌂™╙─ 

₈/₉: ≢ ╩ ⇔√√╘⁸ ≢─ │ ⇔⌂⅛∫√⁹ 

₈  29  ₉( 31 ⁸ )  

₈ 29 ה  (206 ) ה   

⁸( ) (כ♃ⱦ☻☿fiכ◘  

₈ ה   ₉( 29 ⁸ )  

β ─ ╩ ⌐ ╩ ⇔⁸ ╩ ∫√⁹ ≢│Ɫ⸗╛◦ꜝ☻─ ⅜ ™↓≤⅜ ╠╣≡™╢⅜⁸

≢│Ɫ⸗ ┘◦ꜝ☻─ ⌐≈™≡│ ↕╣≡™⌂™⁹∕─√╘⁸ ⇔√ │

≤⌂∫≡™╢⁹ 
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(17 9, 927 ) ⅜ ◓fi♬כ♂ 1,096km2 ≢

↕╣√≤ ⇔√ ⁸1km2─ №√╡─ │ 164 ≢№╢≤ ↕

╣√  1.3- 15 ⁹ 

 

 1.3- 15 №√╡─ ─  

  

◓fi♬כ♂ ( 1, 096 km2)  17 9927 /  

1 km2 164 /  

 

    ᵒ ─  

    (A) ─  

─ ─ ≤⇔≡⁸ ─ ⅜№╡⁸ ─╙─⅜ →╠

╣╢⁹ 

 ̧  

 ̧  

 ̧  

≤⇔≡⁸ ⌐≈™≡⁸ 30 ⌐ ≢ ↕╣√

─ ─ ─ ╩ ⌐ ∆⁹ ≢│⁸ ⅜ 57

/ ⁸ ⅜ 4.2 / ⁸ ⅜ 13 / ≢ ↕╣≡™╢

⁸ 31 ⁹ 

╕√⁸ ─ β1 ⁸ 29 ⌐╟╢≤⁸ β2

─ │ 5, 200 ≤ ↕╣≡™╢⁹ 

β1 ₈ 29 ה  (206 ) ה 

₉ ⁸( ) כ♃ⱦ☻☿fiכ◘  

β2 │⁸2008 ☿fi◘☻≢ ↕╣√ 2,195 ─ ⅛╠⁸ ⌂ 206

─℮∟─ ≈≤⇔≡⁸ ┌╣≡™╢⁹ 

 

    (B) ה ─ ╛  

⅜ ℮ │⁸₈ ⌐ ╩ ∆╢ ₉∞↑≢│⌂ↄ⁸₈ ╩ ∆╢

₉╛₈ ╩ ∆╢ ₉⌂≥⅜ →╠╣╢⁹ ≢│⁸∟╡╘╪ ◦ꜝ☻ ╛

≢№╢Ɫ⸗─ ⅜ ™⁹╕√⁸ ≢│⁸ ≢№╢ ⅜ ╪⌐ ╦

╣⁸▪꞉ⱦ⌂≥╩ ∫≡™╢⁹  1.3- 32  
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∟╡╘╪ ◦ꜝ☻  

 

 

Ɫ⸗ 

 

 

 

 

 

 

─  

 
 

─  

 1.3- 32 ╛ ─ ה  

₈ Ⱪꜝfi♪  ╙─ ╡ ₉ ⁸  

₈  ─ ₉ 31 ⁸ ─ ⁸

http://jpsatobunka.net/meisan/tokushima/tokushima - 02.html  

₈ ה ─ ₉ 31 ⁸ )  

 

2) ─ ─  

    ᵑ  ◔כ☻─  

─ ╩ ∆╢⌐№√╡⁸ ⁸ ⁸ ♃▬ⱪ ה

⅜ ⌂╢ ╩☻כ◔─≈3 ⇔√⁹⌂⅔⁸ ─ │ ≢ 5MW≤⇔⁸꜡כ♃כ─

│ 126m≤⇔√⁹ │⁸₈ 27 ◄Ⱡꜟ◑כ⌐ ◓fi♬כ♂╢∆

₉ ⁸ 28 ⌐ ≠⅝⁸ ⌐ ∂≡ ☻כ◔⁹√⇔ ─

│  1.3- 16⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- ☻כ◔ 16 ─  

 ᵓ☻כ◔ ᵒ☻כ◔ ᵑ☻כ◔ 

  10 MW 5 MW 150 MW 

  2  1  30  

 7.0 m/s  7.0 m/s  8.0 m/s  

β1 34 % 34 % 43 % 

♃▬ⱪ    

β ₈ 27 ◄Ⱡꜟ◑כ⌐ ◓fi♬כ♂╢∆ ₉ 28 ⁸ ─

╩ ⇔√⁹ 
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╕√⁸ ─ │  1.3- 33  1.3- 35⌐ ∆≤⅔╡≢№╢⁹ ─ │⁸₈NEDO

●▬♪Ⱪ♇◒₉( NEDO⁸ 30 )⌐ ≠⅝⁸ ─ ╩ 3D כ꜡

♃─ ×3 378m ╩ ⌐◄ꜞ▪ ⌐ ⇔√⁹ ─ ⅜ 2 ᵓ☻כ◔╢⌂⌐

│⁸ ⌐ ⇔≡ 10D ─♃כ꜡ ×10 1260m ─ ╩ ⌐ ⇔√⁹ ⌐

≠⅝⁸ ─☻כ◔ ╩ ⇔√⁹╕√⁸ ⅜ ╩ ∆╢ │꜡

♃כ ─ ─ ≤⇔√⁹ 

 

ᵑ 2☻כ◔  

 0.9  km2 

 

 1.3- 33  ─ ᵑ☻כ◔  

 

ᵒ 1☻כ◔  

 0. 6 km2 

 

 1.3- 34  ─ ᵒ☻כ◔  
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ᵓ 30☻כ◔  

 20 km2 

 

 6 ×5  

 1.3- 35  ─ ᵓ☻כ◔  

 

    ᵒ ה ─  

─ │⁸ (FIT) ╩ ⇔√ ≢ ⇔√⁹

│⁸ ─ ─ ≤⇔≡⁸ ה ⌐⁸36 ( )/kWh⁸

│ 20 ≤⇔√⁹ 

┘ ☻כ◔╩ ⌐ ⇔√⁹ │  1.3- 17⌐ ∆≤⅔

╡≢№╢⁹ 

β ◄Ⱡ ⌐╟∫≡ ↕╣√ ≢│⁸ ─ ╩ ╕ⅎ⁸ ⅜

⌐⅔↑╢ ⌐ ╢ ┘ ╩ ╘╢⁹⌂⅔⁸ │ ₁

⌐№╢√╘⁸ │ ≢ ∆ ╟╡╙ ∆╢↓≤⅜ ↕╣╢⁹ 

 

 1.3- ה 17  

 ᵓ☻כ◔ ᵒ☻כ◔ ᵑ☻כ◔ 

  10 MW 5 MW 150 MW 

 2  1  30  

 2,419  kWh/  1,209  kWh/  4 5,340 kWh/  

 8.7 /  4.4 /  163.2 /  
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─☻כ◔ №√╡─ ⌐ ≠⅝⁸1km2№√╡─ ╩ ⇔√⁹

☻כ◔ ─ ╩  1.3- 18⌐ ∆≤⅔╡≢№╢⁹ ⌐╟∫≡ ↕╣

╢ │≢ᵑ☻כ◔⁸│ 9.7 /km2⁸◔כ☻ᵒ≢│ 7.3 /km2⁸◔כ☻ᵓ≢│ 8.2

/km2≢№∫√⁹ 

 

 1.3- 18 №√╡─  

 ᵓ☻כ◔ ᵒ☻כ◔ ᵑ☻כ◔ 

  10 MW 5 MW 150 MW 

 2  1  30  

 0.9  km2 0.6  km2 20 km2 

 8.7  4.4  163.2  

1km2№√╡─  9.7 /km2 7.3 /km2 8.2 /km2 

 

    ᵓ ─  

    (A)  

─ ─ │⁸ ⅝ↄ ≤ ⌐ ↕╣╢⁹₈

─ ⌐ ╢ ╡╕≤╘ ₉( ◄Ⱡꜟ◑כ ⁸ 26 )⌐ ↕╣

╢ ─ │⁸  1.3- 19⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 19 ─  

   

 ᵑ  з ⁸и ⁸й  

ᵒ  з ה ⁸и◔כⱩꜟ⁸й  

ᵓ  з ⁸и ⁸й  Ⱪꜟ⁸כ◔
к Ⱪꜟ⁸лכ◔  

ᵔ  з ⁸и ⁸й  Ⱪꜟ⁸כ◔
к Ⱪꜟ⁸лכ◔  

 ᵑ   

ᵒ  

ᵓ  

ᵔ ה
 

ᵕ∕─  

₈ ─ ⌐ ╢  ╡╕≤╘  ₉ 26 ⁸ ◄Ⱡꜟ◑כ  

β ◔כ▫♦♃☻ꜟ♦⸗─☻כ─ ≢│⁸ ≤ ╩ ≤│ ≢ ⇔√⁹ 
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    (B)  

─ ⌐╟╡⁸ ⌐ ⅜ ╦╣╢ ⅜№╢⁹

≢│⁸ ⌐ ≠™≡ ⅜ ↕╣╢

│⁸ ⌐ ≠⅝⁸ ─ ╩ ↑√ ⅜⁸ ╩ ⌐ ⇔⌂↑╣┌

⌂╠⌂™⁹↓─ ≢│⁸125 /m2/ ∕─ ─ ╩ ≤⇔√ ─

⅜ ↕╣╢⁹⌂⅔⁸ ⅜ ⌐ ↕╣√ │⁸ ◄Ⱡ ⌐ ≠™

≡ │ ─ ⌐⌂╢√╘⁸ │ ╘╠╣√ ╩ ⌐ ℮↓≤⅜ ↕╣╢⁹ 

(A)─ ╩ ⌐ ∆⁹ 

 

A=N×S=N×ɥ×(D/2) 2 

 

A= (m2)  

N= ( )  

S= (m2)  

D=꜡ ♃כ (m) 

 

    (C) ⸗♦ꜟ☻♃♦▫כ ┼─ ─  

─ ≤ ┼─ ☻כ◔╩ ⌐ ⇔√⁹ ⸗♦ꜟ☻♃

⁸│≢כ▫♦ ≤⇔≡ ─ ⁸ ┼─ ≤⇔≡⁸

┼ ™ ≤ ┼ ™ ╩ ⇔√⁹ ─

│  1.3- 36⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 1.3- 36 ─ ─  

β1 ₈ ─ ⌐ ╢  ╡╕≤╘  ₉ 26 ⁸ ◄Ⱡꜟ◑כ  

β2 ₈ 27 ◄Ⱡꜟ◑כ⌐ ◓fi♬כ♂╢∆ ₉ 28 ⁸ )  

β3 ₈ ₉ ( 26 ⁸ )   

Ί  
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     (a) ─  

│ ╩ ☻כ◔⌐ ⌐ ☻כ◔⁹√⇔ ─ │  1.3- 20⌐ ∆

≤⅔╡≢№╢⁹ 

 

 1.3- 20 ─  

 ᵓ☻כ◔ ᵒ☻כ◔ ᵑ☻כ◔ 

  10 MW 5 MW 150 MW 

 2  1  30  

 19.5 m 50 m 50 m 

 56.5 /kW 77 /kW 77 /kW 

 2.25 /kW 

 125 / m2/  

 5.6  /kW 7.7  /kW 7.7  /kW 

₃ ( ⁸ 28  

ₒ 19.5 m 50m ₓ 0.6721× (m)+43.393  /kW 

ₒ 50 m ₓ   77 /kW 

β ה ⁸ ⁸ ╩∆═≡ ╗⁹ 

₃ ─ │⁸IEA─ ⌐╟╢≤⁸ ≤ ⌐ ─ 5%≤↕╣≡™╢⅜⁸

◄Ⱡꜟ◑כ  ( 26 )⌐╟╢≤⁸ ─ 10% ≢№╢↓≤⅜ ↕╣√⁹

≢│ 10%╩ ⇔√⁹ 

β∕─ │ 1.4 %⁸ ─ │ 17

≤⇔√⁹( ⁸ 28 )  

₈ ─ ⌐ ╢  ╡╕≤╘  ₉ 26 ⁸ ◄Ⱡꜟ◑כ  

₈ ─ ⌐ ╢  ╡╕≤╘ ₉ 26 ⁸ ◄Ⱡꜟ◑כ  

₈ 27 ◄Ⱡꜟ◑כ⌐ ◓fi♬כ♂╢∆ ₉ 28 ⁸ )  

β1 ◔כ☻ᵓ─╟℮⌂ ⌂►▫fi♪ⱨ□כⱶ│ ⌐ ↕╣╢↓≤⅜ ↕╣╢√╘⁸

│ ⌐ ╦╣╢↓≤⅜ ↕╣╢⁹ 

β2 ≢─ ⌐ ⇔≡│⁸ ◄Ⱡ ⌐ ≠™≡ ↕╣╢₈ ₉≢ ⅜

↕╣╢↓≤⅜ ↕╣╢⅜⁸₈ ┼─ ⅜⌂™↓≤₉⅜ ≤⌂∫≡™╢⁹∕─√╘ │ ╦

╣⌂™⅜⁸ ◄Ⱡ ⌐ ≠™≡ ↕╣╢ ─ ╩ ∂≡ ╘╠╣╢ ─

⌐⅔™≡⁸ ─ ⅜ ╡ ╕╣╢ ⅜№╢⁹ 

 

     (b) ─  

─ ⌐ ≠™≡⁸ ─☻כ◔ ⁸ ⁸ ⁸ ⁸

╩ ☻כ◔⁹√⇔ ─ │  1.3- 21⌐ ∆≤⅔╡≢№╢⁹ 
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 1.3- 21 ─  

 ᵓ☻כ◔ ᵒ☻כ◔ ᵑ☻כ◔ 

  10 MW 5 MW 150 MW 

 2  1  30  

 56  38.5  1,155  

 2.3 /  1.1 /  33.8 /  

 3.1 /  1.6  /  47.5 /  

 28 /  19 /  578 /  

 27.2 /  18.6 /  556 /  

 

     (c) ┼─ ─ 20  

≢№╢ 20 ≢⁸ β │ 372 11,129 ⅜⁸

β │ 32 940 ⅜ ↕╣√⁹╕√⁸ │ 18

1,198 ≤ ☻כ◔⁹√╣↕ ─ │  1.3- 22⌐ ∆≤⅔╡≢№╢⁹ 

β ⌐ ⁸ ⌐ ╩ ∆⁹⌂⅔⁸ ─ │⁸

⌐ ≠⅝⁸ ─ ⌐⅔™≡ ∆╢⁹ ─ ╗ ⌐

∆╢ ⅝ ⌐ ⇔≡│⁸ ⌐ ↕╣≡⅔╡⁸ ─ ─ │∕─ ⌐ ╕╣╢

╙─≤⇔≡ ╡ ℮↓≤⅜≢⅝╢⁹ ⌐⅔™≡│⁸ ─ ⅜ ≢№╢√╘⁸

─ ⅛╠ ─ ─ ⁸ ⅝╩ ℮ ⅜№╢⁹ 

 

 1.3- 22 ┼─ ─  

 ᵓ☻כ◔ ᵒ☻כ◔ ᵑ☻כ◔ 

  10 MW 5 MW 150 MW 

 2  1  30  

 544 /20  372 /20  11,129 /20  

 60 /20  32 / 20  940 /20  

 61 /20  18 /20  1,198 /20  
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ȱɧɞ   Ѱ↓ 

 

 

 

ǮǶƲ ḹǵѫ ǲ ǠȒḨ Ѱ↓ǓὑȈȐȓǭǑȑƲ ֗Ǻ

♫˗ șʺ̱ǯǠȒ Ӣ Ỗᴣ̝ ǵ ǲȏǪǭƲ ș ֻ

῁ ɵ ̱ ǲѫ ǞƲ ǵ ֻ ѫ ǲȏȒ Ҙș ᾽ǜǢƲǉȖǢǭ ǵ ʺӓș

ᶫȒǚǯǓὑȈȐȓǭǋȅǠƳ 

ǲȏȒ Ѱ↓ǶƲ Ѱ↓Ʋ ֯Ѱ↓ǲẎѩǜȓȅǠƳ 

ǶƲ᷂ϼ ǲǑǋǭǶƲ֦ǖǒȐ ǲȏȑ Ӹ Ǳѫ Ǔ ȖȓǭǔǦ ḹ

⅜ș╠ǔ ǋǧȉǵǮǉȑƲƼʝὑǵ ǲǑǋǭ ὑǵ șʝὑǵ ̀ ǲᵣȇ ѫƽ

ǯǜȓǭǋȅǠƳ 

ʝ Ʋ ֯Ѱ↓ǶƲ ֗Ǻ ǵͪ ḧ ǵǦȈǲ ֯șʦǏȒѰ↓Ǯǉ

ȑƲ ʺ̱ǵ ǋǲȏȑŪẎ ֯ ǯū ˗ ֯ ǲẎѩǜȓȅǠƳ 

⁸ ǵ ḢǮǶƲ᷂ϼǵ Ӳֿ ֻǲȏȒ ƲѴ Ǳǰǵ ǯ ֻ⅝

ǯǋǪǦẎ ֯ ƲᾛḌ Ǳǰǵ ˗ ֯ ǓᵣȅȓǭǋȅǠƳȅǦƲ

К ⅎḢ Ỗᴣ̝ǲȏȒ ῚȭɫɜȮɫ Ʋ├ ȋ ȑǱǰǵ ǲȏȒ

ȉⅎ ᶪǮ ȖȓǭǋȅǠƳ 

їЖ Ƽ ⅍HP https://www.jfa.maff.go.jp/j/enoki/pdf/gyogyoho.pdf ƽ 

 

ᶫ 1.3 - 37  ǵ Ȣɟɶȶᶫ 

їЖ ƼК Ὅ ɵК ↑ ֻȳȢɆƽ

https://www.kantei.go.jp/jp/singi/tiiki/kokusentoc_wg/hearing_s/140819siryou02_2.pdf  

https://www.jfa.maff.go.jp/j/enoki/pdf/gyogyoho.pdf
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ₒ 2 ⌐ ₓ 

⌐ ∆╢▪fi◔כ♩  

1)  

◄ꜞ▪─ ⅛╠ ↕╣√₈ ◄ꜞ▪₉╩ ⌐⁸ ─ ╩ ⌐ ∆╢√

╘─ ─ ≤⇔≡⁸ ╛ ⅜ ⅎ╢ ╩ ⇔√⁹ 

 

ה (2  

◄ꜞ▪ ─ ≢№╢ ┘ ⌐▪fi◔כ♩ ╩ ⇔√⁹

─ │  1.3- 23⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- 23 ▪fi◔כ♩ ─  

 ▪fi◔כ♩  

 1⅛  

2 5 27 2 6 26  

ה  45  

33  

 

3)  

    ᵑ  

    (A) 1 ⌐≈™≡ 

┘ ─ ⌂ │  1.3- 38(1) ( 3)⌐ ∆≤⅔╡≢№

╢⁹ 

⌐⅔™≡│⁸ ה ≢ ↕╣╢ ≤ ⅛

╠ ⌐⅛↑≡ ↕╣╢ ⌐ ↑≡ ⇔√⁹ ה╓≈↓√⁸│≡™≈⌐

⅛↔ ⁸ ה ⁸ ⁸ ⁸⇔╠∆℮⌂⅞ ⅜

↕╣≡™╢⁹ ⌐≈™≡│⁸꞉◌ⱷהⱡꜞ─ ⅜ ↕╣≡™╢⁹╕√⁸

⅛╠ ─ ⌐≈™≡│⁸ ╡⁸Ᵽ♇♅ ⁸ ≢│ ─ ⅜↕╣≡™

╢⁹ 

─ ↔⅛ה╓≈↓√⁸│≡™⅔⌐ ⁸ ⁸ ⁸

ה ⅜ ↕╣≡™╢⁹ ⌐≈™≡│⁸꞉◌ⱷה◖fiⱩ─ ⅜ ↕╣

≡™╢⁹╕√⁸ ⅛╠ ─ ⌐≈™≡│⁸ ╡⅜ ↕╣≡™╢⁹ 

⌐ ≠™≡⁸ ─ ─⅔⅔╟∕─ ╩  1.3- 39 ⌐ ∆≤⅔╡

⇔√⁹ ⌐⅔™≡│⁸ 5m╕≢─ ™ ≢│⁸ ₁⌂ ⅜ ↕╣≡

™╢⁹ ⌐⅔™≡│⁸ 5m ⅛╠ 30m ⌐ ╢ ⌐⅔™≡ ₁⌂ ⅜

↕╣≡™╢⁹ 
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 1.3- 38 1  ↔≤─   

꞉◌ⱷהⱡꜞ  

↔⅛ה╓≈↓√ ⁸ 

ה ⁸ ⁸ ⁸

⇔╠∆℮⌂⅞  
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 1.3- 38(2)   ↔≤─  

  

 

ה  

⅛╠ ╡⁸Ᵽ♇♅  
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 1.3- 38( 3)  ↔≤─   

꞉◌ⱷה◖fiⱩ  

 

↔⅛ה╓≈↓√ ⁸ 

⁸ ⁸

ה  

ה  

⅛╠ ╡ 
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 1.3- 39 ↔≤─ ─  

 

    (B) 2 ⇔≡™╢ ⌐≈™≡ 

↔≤⌐ ⅜ ™ ─ 2≈│  1.3- 24⌐ ∆≤⅔╡≢№╢⁹

│ ꞉◌ⱷהⱡꜞ ⁸ ⁸ ( )⅜⁸ │ ╛ ╩ ⅛⇔√⁸√

↔⅛ה╓≈↓ ⁸ ( )⁸ ╡⅜ ⌐ ↕╣≡™╢⁹ 

 

 1.3- 24 ─ ⇔≡™╢ 2≈  

 
  

 

 36% ⁸ ( ) 18% ↔⅛ה╓≈↓√  29% ⁸ ( 23%)  

 28% ⁸ ( ) 22% ↔⅛ה╓≈↓√  35% ⁸ ( )( 24%)  

 26% ⁸ 23%  
( ↔⅛ה╓≈↓√⁸(33% ⁸ 
╡ ∕╣∙╣ 20  

 40% ⁸ ה (16%) 
( ↔⅛ה╓≈↓√⁸(20% ⁸ ╡⁸ 
⁸ ה ∕╣∙╣ 17%  

β ─ │⁸ ≢ ⇔≡™╢ ─ ⅜ ≤⌂╢⁹ 1 ⌐ ⇔≡⁸ ↔≤⌐ ─

─ ⅜№╢↓≤╛∕─ ⌐ ⇔≡™⌂™ ╙™╢↓≤⌐ ⅜ ≢№╢⁹ 

  

™ ™
5m 10m 15m 20m 25m 30m

⇔╠∆℮⌂⅞
ה

↔⅛ה╓≈↓√
꞉◌ⱷ
ⱡꜞ

(
╡

Ᵽ♇♅

™ ™
5m 10m 15m 20m 25m 30m

╡

ה
↔⅛ה╓≈↓√
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    (C) 2 ∫≡™╢  

↔≤⌐ ∫≡™╢ ─ 2≈│  1.3- 25⌐ ∆≤⅔╡≢№╢⁹

│ ⅛╠ │꞉◌ⱷ⅜⁸ ⅛╠ │Ɫ⸗⁸♃◖⁸♃▬ ⅜╟ↄ ╣╢⁹ │◌◘

◗ ⁸♃◖⅜╟ↄ ╣╢⁹ 

 

 1.3- 25 ⌐ ∫≡™╢ 2≈  

 
  

 

 ꞉◌ⱷ⁸◌꜠▬ ⁸◌◘◗  ◌◘◗ ⁸♃◖ 

 Ɫ⸗⁸♃◖ ♃◖⁸◌◘◗  

 ♃▬ ⁸◄ⱦ  ◌◘◗ ⁸♃◖⁸▪☺ 

 ꞉◌ⱷ⁸ⱡꜞ ◌◘◗ ⁸♃▬  

β1 2≢ ⅜ ™ 2 ╩ ↔≤⌐ ⇔√⁹ 

β2 ◌꜠▬ ⱥꜝⱷה▬꜠◌הⱷ▬♃●꜠▬ ⁸◌◘◗ ⱷⱣꜟה●●Ⱡה♅◖הⱷⱴꜟהꜝ◦●ה●Ⱪ ⁸♃

▬ ♯♅ה♀כⱲה▬♃ ⁸◄ⱦ ◄ⱦה◖◄ⱦה▪◌▪◦  
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            ȱɧɞ  ǵ ǲǫǋǭ  

 

 
⁸ Ǯ ǜȓǭǋȒʺǱ ș̊ʤǲ ǞȅǠƳɌɨ Ʋɭȩɟ Ʋ ƲǦ

ǚǫȃ ƲᾛḌὑ ƲѴ Ʋǹǔ ȑƲ├ ƲᾛḌ⅝ Ʋ Ǔ ȖȓǭǑ
ȑƲǨȑȈȚ Ȣɭȵ ǵ˾ ƲɍɠƲȽȿȤȨƲȠȵȠȩȦɑƲȠȨɨȢȩƲȢȹȦɑ
Ǔ ᾍ ǯǱǪǭǋȅǠƳ 

Ɍɨ  ɭȩɟ  

  

 Ǧǚǫȃ  

  

ᾛḌὑ  Ѵ  

  
їЖ Ƽ ȢɧȷɆ ƽ ̉ᴇ 2 ₴ 10 Ʋ HPƲ

https://www.maff.go.jp/j/tokei/census/gyocen_illust2.html  

Ƽ ǵ ˺ƽ ̉ᴇ 2 ₴ 10 Ʋ ₉.jpƲhttps://www.ryoushi.jp/gyogyou/  
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            ȱɧɞ  ǵ ǲǫǋǭ  

 

 

ǹǔ ȑ ├  

  

ᾛḌ⅝   

 

 

їЖ Ƽ ȢɧȷɆ ƽ ̉ᴇ 2 ₴ 10 Ʋ HPƲ

https://www.maff.go.jp/j/tokei/census/gyocen_illust2.html  

   Ƽ ǵ ˺ƽ ̉ᴇ 2 ₴ 10 Ʋ ₉.jpƲhttps://www.ryoushi.jp/gyogyou/  
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    (D) 3 ⌐ ∆╢ ⌐≈™≡ 

⌐ ∆╢ ⌐⅔↑╢ │⁸  1.3- 40⌐ ∆≤⅔╡≢№╢⁹ ⌐⁸

─ 7 ⅜₈ ─ ₉ ┘₈ ─ ₉╩ ≤⇔≡ →≡™╢⁹ 

 

 

 1.3- 40 ⌐ ∆╢ ⌐⅔↑╢ ─  

β1 ∕─ ≤⇔≡ ─ ⅜ ∑╠╣√⁹ 
ה ⅜ ™⁸ ⅜√ↄ↕╪⅛⅛╢ ה ה  │∞╘ 

β2 ⅜ ⌂ ─√╘⁸ ⅜ 100%╩ ⅎ╢⁹ 

 

    (E) 4 ≤ ≢ ─№╢╙─ 

≤ ≢ ─№╢╙─⌐⅔↑╢ │⁸  1.3- 41⌐ ∆≤⅔╡≢№╢⁹

│⁸ ─ 50%⅜ ╛ ─ ─♃כ♦ ╩ ─№╢╙─≤

⇔≡ →≡⅔╡⁸ ⌐ ⅛∫√─│⁸ ⅜ ≤⌂╢ 31%

∞∫√⁹ │⁸ ─ 30%⅜ ─♃כ♦ ┘ ─ ┼─

╩ ─№╢╙─≤⇔≡ →≡™╢⁹ 

  

 n=45 

 n=33 

β  

% 
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 1.3- 41 ≤ ≢ ─№╢╙─⌐⅔↑╢ ─  

β ∕─ ≤⇔≡ ─ ⅜ ∑╠╣√⁹ 

ה ה ⌐╟╢ ┼─ ה ─ ─ ┼ ↕∑≡ ⇔™⁹ ה

│ ╩⇔⌂™─≢ ≤⅛⌐⌂∫√╠⁸∆↔™≤ ℮⅜⁸ ─ √∟│ ⌂ ∞≤ ה℮⁹ ─ ⌐ ∫≡

⇔╕∫√╠⁸ ⅜ ∫┐╣⌂ↄ⌂╢─≢⁸╛╘≡╒⇔™⁹ ה╟ↄ ה ™⌂╠⅛ ≢∆ 6 ה 

─√╘⌐ ⅎ√╠╟™⁹ 

 

    ᵒ ◒꜡☻  

─≥↔ⱪכꜟ◓ ╩ ∆╢√╘⁸◒꜡☻ ╩ ∫√⁹ ─ ╛ ↔

≤⌐ ╩ ⱪכꜟ◓2 A⁸B ⌐ ↑√⁹ ⅜ ∆╢ ╩ ⌐ ╩ ⌐ⱪכꜟ◓2

↑⁸ ⌐≥↔ⱪכꜟ◓ 3 ⌐ ∆╢ ⁸ 4 ≤ ≢ ─

№╢╙─ ─ ─ ╩ ⇔√⁹ 

  

β  

 n=45 

 n=33 

% 
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    (A)  

     (a) ─◓ꜟכⱪ ↑ 

─ │ⱪכꜟ◓─  1.3- 26⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- ⱪכꜟ◓─ 26 ↑ 

ה ⱪ nכꜟ◓   

ⱪכꜟ◓ A 

 
55 

≢ ⌐ ∆╢  

( ה )  

⁸ ⁸

⁸⇔╠∆℮⌂⅞ ⁸√↓≈

↔⅛ה╓ ⁸ ה  

ⱪכꜟ◓ B 

 
17 

⅛╠ ⌐⅛↑≡ ≢ ∆

╢  
╡⁸Ᵽ♇♅ ⁸  

β n│ 45 ⅜ ⌐≥↔ⱪכꜟ◓─ ↑╠╣√ ─ ≢№╢⁹ ≤ ╩ ∆╢

─ ⱪכꜟ◓│ A⁸◓ꜟכⱪ B ⌐ ∆╢⁹  

 

     (b) 3 ⌐ ∆╢ ─  

⌐ ∆╢ ⌐ ∆╢ ─≥↔ⱪכꜟ◓ │  1.3- 42 ┘  1.3- 27⌐

∆≤⅔╡≢№╢⁹₈4. ─ ₉ ┘₈7. ┼─ ₉⌐⅔™≡⁸ ™⅜

╠╣√⁹ 

╩ ⱪכꜟ◓℮ A ⌐⅔™≡⁸ ─ 24 ⅜₈4. ─ ₉╩

≤⇔≡ →≡™√⁹ ⱪBכꜟ◓⁸ ≢₈4. ─ ₉╩ ≤⇔≡ ⇔

√ ⱪכꜟ◓⁸√╕⁹√∫⅛⌂™│ A ⌐⅔™≡⁸ ─ 58 ⅜₈7. ₉

╩ ≤⇔≡ ⱪכꜟ◓⁸╡⅔≡→ B ╟╡╙ ⅛∫√⁹ 

─ ™₈1. ─ ₉⁸₈6. ─ ⱪAכꜟ◓│≡™≈⌐₉ ⱪכꜟ◓⁸

B ≢ ⅝⌂ ™│ ⱪכꜟ◓⁹√∫⅛⌂╣╠ B ─ ⅜₈1.

─ ₉╩ ≤⇔≡ ⇔√⁹ 
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 1.3- 42 ⌐ ∆╢ ─ ≥↔ⱪכꜟ◓  

 

 1.3- 27 ⌐ ∆╢ ≥↔ⱪכꜟ◓  

 

 ⱪ nכꜟ◓
1.

─  

2.

⌐

╟╢

 

3.

─

 

4.

─  

5.

 

6.

─  

7.

(

┼─

)  

8. ─

≤

─♩ꜝ

Ⱪꜟ 

9.

─

 

10. ⌐

⌂⇔ 

11.∕─

 

A 55 78 38 38 24 42 75 58 9 22 2 9 

B 17 100 29 29 0 47 82 35 0 18 0 0 

β1 3│ ⅜ ─√╘⁸ ─ⱪכꜟ◓ ( 1 11)─ ⌐ ╘╢ ─ ⅜ 100 ╩ ⅎ╢⁹ 

β2 n│ 45 ⅜ ─≥↔ⱪכꜟ◓╢∆ ─ ≢№╢⁹ 

 

     (c) 4 ≤ ≢ ─№╢╙──  

─≥↔ⱪכꜟ◓ ≤ ≢ ─№╢╙─⌐ ∆╢ ─ │  

1.3- 43 ┘  1.3- 28⌐ ∆≤⅔╡≢№╢⁹ ⌐ ∆╢ ≢ⱪכꜟ◓⁸≡™⅔⌐

⌂╢ ⅜ ╠╣√⁹₈3. ─ √⌂ ▪꞉ⱦ ⁸Ⱪꜝfi♪ ₉ ┘₈7.

⌐⌂⇔₉⌐⅔™≡⁸ ⌂╢ ⅜ ╠╣√⁹ 

╩ ⱪכꜟ◓╗ A ⌐⅔™≡⁸₈3. ─ √⌂ ▪꞉ⱦ ⁸Ⱪꜝfi

♪ ₉─ ⱪכꜟ◓⅜ B ╟╡ 3 №∫√⁹ 

─ ™₈2. ─♃כ♦ ₉⁸₈5. ◌ⱷꜝ─ ⱪכꜟ◓│≡™≈⌐₉ A

ⱪBכꜟ◓⁸ ≢ ⅝⌂ ™│ ╠╣⌂⅛∫√⁹ 
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 1.3- 43 ≤ ≢ ─№╢╙─ ≥↔ⱪכꜟ◓  

 

 1.3- 28 ≤ ≢ ─№╢╙─ ≥↔ⱪכꜟ◓  

 

β1 4│ ─√╘⁸ ─ⱪכꜟ◓ ( 1 7)─ ⌐ ╘╢ ─ ⅜ 100 ╩ ⅎ╢⁹ 

β2 n│ 45 ⅜ ⌐≥↔ⱪכꜟ◓─ ↑╠╣√ ─ ≢№╢⁹ 

  

 ⱪ nכꜟ◓

1.

(

)┼

─ 

 

2. (

⁸

♃כ♦

─  

3. ─

√⌂

(▪꞉ⱦ

⁸Ⱪꜝfi

♪ )  

4. ─

(  

)  

5.

◌ⱷꜝ─ 

 

6.

(

⅜

⌐⌂╢)  

7. ⌐⌂⇔ 8.∕─  

A 55 15 42 22 16 27 35 22 16 

B 17 24 41 6 12 35 24 41 12 
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    (B)  

     (a) ─◓ꜟכⱪ ↑ 

─ │ⱪכꜟ◓─  1.3- 29⌐ ∆≤⅔╡≢№╢⁹ 

 

 1.3- ⱪכꜟ◓─ 29 ↑ 

ה  ⱪכꜟ◓   

ⱪכꜟ◓ A 
 

40 ≢ ⌐ ∆╢  
⁸ ⁸
↔⅛ה╓≈↓√⁸ ⁸ ה
 

ⱪכꜟ◓ B 
 

8 
⅛╠ ⌐⅛↑≡ ∆╢

 
╡ 

β n│ 33 ⅜ ⌐≥↔ⱪכꜟ◓─ ↑╠╣√ ─ ≢№╢⁹ ≤ ╡╩ ∆╢ ─

ⱪכꜟ◓│ A⁸◓ꜟכⱪ B ⌐ ∆╢⁹  

 

     (b) 3 ⌐ ∆╢  

─≥↔ⱪכꜟ◓ ⌐ ∆╢ ─ │  1.3- 44 ┘  1.3- 30⌐ ∆≤⅔

╡≢№╢⁹ ⌐ ∆╢ ⌐⅔™≡⁸ ≢ⱪכꜟ◓ ⌡ √ ⅜ ╠╣√⁹ 

ⱪכꜟ◓ ⌐ ─ ≤ ─ ─ ⅜ ⅝⅛∫√⁹╕√⁸ ≢ ∆╢◓

ⱪAכꜟ ─ ⅜ ≢ ⱪכꜟ◓╢∆ B ⌐ ═≡⁸ ─

╩ ∆╢ ─ ⅜ ⅝⅛∫√⁹ 

 

 1.3- 44 ⌐ ∆╢ ─ ≥↔ⱪכꜟ◓   
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 1.3- 30 ⌐ ∆╢ ≥↔ⱪכꜟ◓  

 

 ⱪ nכꜟ◓
1.

─  

2.

⌐

╟╢

 

3.

─

 

4.

─  

5.

 

6.

─  

7.

(

┼─

)  

8. ─

≤

─♩ꜝ

Ⱪꜟ 

9.

─

 

10. ⌐

⌂⇔ 

11.∕─

 

A 40 95 63 43 13 28 75 60 13 28 3 0 

B 8 88 63 25 0 38 75 50 0 38 13 13 

β1 3│ ⅜ ─√╘⁸ ─ⱪכꜟ◓ ( 1 11)─ ⌐ ╘╢ ─ ⅜ 100  ╩ ⅎ╢⁹ 

β2  n│ 33 ⅜ ⌐≥↔ⱪכꜟ◓─ ↑╠╣√ ─ ≢№╢⁹ 

 

     (c) 4 ≤ ≢ ─№╢╙─ 

─≥↔ⱪכꜟ◓ ≤ ≢ ─№╢╙─⌐ ∆╢ ─ │  

1.3- 45 ┘  1.3- 31⌐ ∆≤⅔╡≢№╢⁹ ╡─ ╩ ⱪכꜟ◓╗ B ⌐⅔™

≡⁸₈1. ┼─ ₉⁸₈4. ─ ₉⁸₈6.

⅜ ⌐⌂╢ ₉⌐⅔↑╢ ⱪAכꜟ◓⅜ ≤ ⇔≡

⅝⅛∫√⁹ 

 

 

 1.3- 45 ≤ ≢ ─№╢╙─ ≥↔ⱪכꜟ◓  
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 1.3- 31 ≤ ≢ ─№╢╙─ ≥↔ⱪכꜟ◓  

 

β1 4│ ⅜ ─√╘⁸ ─ⱪכꜟ◓ ( 1 7)─ ⌐ ╘╢ ─ ⅜ 100  ╩ ⅎ╢⁹ 

β2 n│ 45 ⅜ ─≥↔ⱪכꜟ◓╢∆ ─ ≢№╢⁹ 

 

4) ─  

    ᵑ ▪fi◔כ♩ ⅛╠ ⅎ╢ ─  

    (A)  

▪fi◔כ♩ ─ ≢⁸ ╙ ↄ ⇔≡™╢ │₈ ₉≢⁸ ≢╙ ─

⌐ ═≡ ⁸ ⁸ ≢ ╙ ─ ⅜ ⅛∫√⁹ ≢ │ 0%≢№╢↓≤⅛╠꞉◌

ⱷ≤ⱡꜞ─ │⁸ ⌐⅛↑≡ ╦╣╢ ─№╢ ≤ ⅎ╠╣√⁹╕√⁸

≢│₈ ₉⅜ ╙ ™ ╩ ╘≡⅔╡⁸ ⌐ ─ ⅝≢Ɫ⸗ ⅜ ╪≢

№╢√╘≤ ⅎ╠╣( ה  2011)⁸ ⌐ ╢ │ ╛ ⌐ ⇔≡

™╢ ╙╖╠╣√⁹ 

⌐ ∆╢ ≤⇔≡│⁸ ↄ─ ⅜₈ ─ ₉⁸₈ ─ ₉╩ →≡

™√⁹ ⌐ │ ◖꜡♫►▬ꜟ☻ COVID- 19 ⌐╟╢ ─ ╩ ↑≡ ⅝ↄ

╩ →√╙─≤╖╠╣╢╒⅛⁸2017 ⅛╠ ⇔≡™╢ ─ ╙

─ ─ 1≈≤ ⅎ╠╣╢⁹ 

◒꜡☻ ≢│⁸ ⅛╠ ≢ ⱪכꜟ◓╢∆ B │⁸ ⌐ ≢ ∆╢◓

ⱪAכꜟ ╟╡₈ ─ ₉₈ ─ ₉╩ ≤⇔≡ →≡™╢↓≤⅜ ⅛∫

√⁹ ⌐ ∆╢Ɫ⸗╛◦ꜝ☻ ─ ╩ ∆╢ ╒≥⁸ ╛ ⌐

╟∫≡ ─ ╛ ─ ╩ ∂≡™╢↓≤⅜ ↕╣√⁹ 

ⱪכꜟ◓≢ A ⱪכꜟ◓│ B ⌐ ═≡⁸₈ ─ ₉⁸₈ ₉

╩ ⌐ →≡™╢ ⅜ ™ ⌐№∫√⁹ ≢│⁸ 5m ≢ ∆╢

⅜ ↄ ─ ⌐ ™╛∆™↓≤⅜ ⅎ╠╣╢⁹╕√ ≢│ ─ⱡꜞ─

∟≤ ┌╣╢ ⅜ ⅝≡⅔╡⁸ ─ ꜞfi─ ⅜ ↕╣≡⅔╡⁸∕

╣⅜▪fi◔כ♩ ⌐╙ ╩ ⅎ≡™╢╙─≤ ↕╣╢( ╠ 2014)⁹ 

 

 

ה (2011) Ɫ⸗─ ─ ≤  ─ 12 169-173. 

ה ה ה ה ה ה ה ה ה ה (2014) 

─ ≤   7(1) 37 - 46.  

כꜟ◓

ⱪ 
n 

1.

(

)┼

─ 

 

2. (

⁸

♃כ♦

─  

3. ─

√⌂

(▪꞉ⱦ

⁸Ⱪꜝfi

♪ )  

4. ─

(  

)  

5.

◌ⱷꜝ─ 

 

6.

(

⅜

⌐⌂╢)  

7. ⌐⌂⇔ 8.∕─  

A 40 28 30 20 3 20 10 10 28 

B 8 50 38 25 25 25 38 13 0 
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    (B)  

─ ⌐│⁸ ╛ ⁸ ⅜№╡⁸ ╩ ↄ╒╓∆═≡─ ⅜ ╛

⁸ ─ ≢ ⅜↕╣≡™√⁹ ─ │ ⅜ ╦╣≡⅔╡⁸√

↔⅛ה╓≈↓ ⅜ ≢ ╙ ⅜ ⅛∫√⁹↓╣│⁸ ╛ ⁸ ⅜№╢↓≤⌐╟∫≡⁸

♃◖⅜ ⇔╛∆™ ≢№╢↓≤⅜ ⅎ╠╣╢⁹ 

◒꜡☻ ─ ⱪכꜟ◓⁸│≢ A ⱪכꜟ◓│ B ⌐ ═≡⁸ ─

╩ ≤⇔≡ ↄ ⇔≡™√⁹ 

 

    ᵒ ▪fi◔כ♩ ⅛╠ ⅎ╢ ≤─  

    (A) ♦כ♃─  

▪fi◔כ♩ ⅛╠ ─ ≢ ≢⅝╢ ≤⇔≡⁸₈ ─♃כ♦ ₉

⌐ ⇔≡ ה ╩╙≈ ⅜ ™ ⌐№∫√⁹ │ ╩ ℮ ≢⁸ ⌂

─ 1 ≈≢№╡ꜞ▪ꜟ♃▬ⱶ⅛≈Ⱨfiⱳ▬fi♩⌂ ⅜ ╘╠╣╢⁹ ⌐ ─ ⅜

ⅎ╢ ≤⇔≡⁸ ↕╣√ ╛ ─ ⌐ ⅎ≡⁸ ה ─ ⅜╡⌐

╟╢ ─ ╙ →╠╣≡™╢⁹ ─♃כ♦ ⌐╟∫≡⁸ ⌐ ─ ╩

≢⅝╢√╘⁸ ⅔╟┘ ─ ─ ⅛╠ ↄ─ ⅜ ╩ ∫≡™╢

╙─≤ ⅎ╠╣╢⁹ 

─♃כ♦ ◦☻♥ⱶ─ │  1.3- 46 ⌐ ∆≤⅔╡≢№╢⁹

ה   ─ ◦☻♥ⱶ≢│⁸ ⌐╟

╡ ─ ╩♃כ♦⌂ ≢⅝╢↓≤⌐ ⅎ⁸ 3m⌐│ ⁸

1.5m⌐│ ╩ ⇔⁸ ╛ ╣⌐ ╙♃כ♦╢∆ ≢⅝╢⁹ 

 

 

 1.3- 46 ◦☻♥ⱶ─  

₈ ⌐⅔↑╢ ─ ◦☻♥ⱶ─ ₉ ה   

HP  

 

─ ─╟℮⌐⁸ ─ ⌐ Ⱪ▬╩ ⇔⁸

⁸ ⁸ ⁸ ⁸ ⌂≥─ ╩♃כ♦ ⇔⁸ ∆╢↓≤≢⁸☻ⱴכ♩ⱨ◊fi

⌐╟╡ꜞ▪ꜟ♃▬ⱶ≢ ╩♃כ♦ ≢⅝╢╟℮⌐⌂╢↓≤⅜ ⅎ╠╣╢⁹ 
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    (B)  

≢│⁸ ─♃כ♦ ╛ ◌ⱷꜝ─ ⌐ ⅎ≡⁸₈

⅜ ⌐⌂╢ ₉⌐ ╩ ∫≡™╢ ⅜ ⅛∫√⁹ ⌐⅔™≡⁸

⌐ ╩ ⱪBכꜟ◓│─╢™≡∫ ⱪכꜟ◓╙╡╟ A ─ ⅜ ™

≢№∫√⁹ ─ │⁸ ╩ ≤⇔√ ⅜ ⅜∫≡⅔╡⁸

╛ ╩ ≤∆╢ │ ⇔™ ≢№╢⁹⇔⅛⇔⁸ 5m ⌐│

⅜ ↕╣≡™╢√╘⁸↓╣╠─ ─ ≤─ ╩ ⇔≈≈⁸

─ ⱴ►fi♪ ⅜ ╩╙√╠∆↓≤⅜≢⅝╣┌⁸ ☻♥

♇Ⱨfi◓☻♩כfi ≤⇔≡ ⅛╠ ⅜ ⇔⁸ ╩ ∆╢ ⅜

ⅎ╠╣╢⁹ 

╕√⁸ ⌐⅔™≡│⁸ ─ ╛ ─ ╩ ⱪBכꜟ◓╢∆ ─

⅜ ™↓≤⅛╠⁸ ─ ⱴ►fi♪ ⌐╟∫≡

⅜ ↕╣⁸ ⌂ ⅜ ∆╢↓≤╩ ⇔≡™╢ ⅜ ™↓≤⅜ ⅎ

╠╣╢⁹ 

─ │  1.3- 47 ⌐ ∆≤⅔╡≢№╢⁹ ⌐⅔↑╢

≢│ ⅜ ↕╣≡™╢⁹ 

 

 1.3- 47 ─  

₈ ₉  ◄Ⱡꜟ◑כ ☿fi♃כHP  

 

    (C) ┼─  

≢₈ ┼─ ₉⌐ ╩ ∑╢ ⅜

™ ⌐№∫√⁹ ≢│ ⌐╟╢ ≢⁸ ⅜ ∆╢ ─ ⅜

⇔™ ⌐ ⅜☻כ◔╢ ↄ⌂∫≡™╢⁹∕─√╘ ⇔√ ⅜ ↕╣╢↓≤⌐╟

∫≡⁸ ╠─ ⅜ ↕╣╢⁹ 

 

    (D) √⌂ ┼─ ≤ ⌐≈™≡ 

≢│⁸◒꜡☻ ⱪAכꜟ◓⁸≡™⅔⌐ ⱪBכꜟ◓│ ⌐

═≡ ─ √⌂ ⌐ 3 ה ⅜№╢↓≤⅜ כꜟ◓⁹╢™≡∫⌂≥⅛╠

ⱪA ⌐│ⱡꜞ╛꞉◌ⱷ─ ⅜ ╕╣≡™╢√╘⁸ ─ ─ ╛ ⁸ⱡ►
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( 95)  

Ɫ►╩ ⇔≡ ⌐ ╡ ╗↓≤⅜≢⅝╢ ⅜№╢↓≤⅜ ↕╣╢⁹ 

╕√⁸ ╩ ∫≡™⌂™ ╩ ⇔≡ ⌂≥─ √⌂ ╩ ⅜ ⇔≡

℮↓≤╙ ≢№╢≤ ⅎ╠╣╢⁹ │ ⅛╠ ≢ ┘⌐ ╠╣╢

≢№╡⁸ ⅜ ⌂ ─ ─ ╩ ⅛∆↓≤⅜ ≢⅝╢⁹╕√

─ ╩ ⇔≡⁸ ╛ ─ ⌂▪◖⌐fi☼כ◦ ╡ⱨ□fi∞↑≢⌂ↄ⁸

≤⇔≡ ⌐╙ ≡╙╠™╛∆™ ╩ ∆╢↓≤⌐╟╡⁸ ∞↑≢⌂ↄ

⌐ ⅜ ╠╣╢↓≤╙ ≢⅝╢⁹↓℮™∫√ ⌐│ ≢│⌂ↄ ─ ⅜╡≤

⇔≡ ⅜ ⇔√ ─ ⅜ ≢№╢⁹ 

 

    ᵓ ╕≤╘ 

╩ ⌐⁸ ≢ ⅎ╠╣╢ ≤─ ⌐≈™≡⁸  1.3- 32

⌐ ∆≤⅔╡ ⇔√⁹ 

 

 1.3- 32 ≤ ⅎ╠╣╢ ≤─  

   

ה  ╙ ↄ ⇔≡™╢ │₈ ₉

≢⁸ │ ╛ ⌐

⇔≡™╢⁹ 

ה ╛ ⁸ ⅜№╡⁸ ה╓≈↓√≥

⅛↔ ╩ ↄ∆═≡─ ⅜ ╛

⁸ ─ ≢ ⁹ 

ה  ◖꜡♫►▬ꜟ☻─ ⌐╟

╢ ⁹ 

ⱪכꜟ◓ה A │ ─ ≤

⅜ ≤⇔≡ ™⁹ 

ה ⅛╠ ≢ ⱪכꜟ◓╢∆ B

≢│⁸ ╛ ⌐╟╢

─ ≤ ─ ⅜ ≤⇔≡

⌐ ™⁹ 

ה ◖꜡♫►▬ꜟ☻─ ⌐╟╢

⁹ 

ה ⌐ ─ ≤ ─ ⅜ ≤

⇔≡ ™⁹ 

ⱪכꜟ◓ה A ⱪכꜟ◓│ B

⌐ ═≡⁸ ─ ╩ ≤ →╢

⅜ ≤⇔≡ ™⁹ 

≤─

 

ה ─♃כ♦ ⌐☿fi◘

כ ╩ ∆╢↓≤≢ ⌂ ─

⅜ ⌐⌂╡⁸ ─ ╙

≢№╢↓≤⅛╠⁸ ה ⌐⅔™

≡ ≢⅝╢⁹ 

ה ╛ ╩

≤∆╢ ⅜ ⇔™ ≢№╢√

╘⁸ ─ ╩ ∆╢↓

≤≢⁸ ─ ⅜ ≢⅝╢⁹ 

ה ─ ─ ─

⅛╠ ™ ╩ ⅛⇔⁸►▫fi♪ⱨ

ⱶכ□ ≢ ⌂≥─ √⌂

⅜ ⅎ╠╣╢⁹ 

ה ─♃כ♦ ⌐☿fi◘כ

╩ ∆╢↓≤≢ ⌂ ─

⅜ ⌐⌂╡⁸ ─ ╙ ≢№╢↓

≤⅛╠⁸ ה ⌐⅔™≡ ≢⅝

╢⁹ 

ה ─ ╩ ∆

╢↓≤⌐╟╡⁸ ⌂ ⅜

∆╢↓≤⅜ ≢⅝╢⁹ 

ה ┼─

┼─ ⌐╟╡ ─

⅜ ≢⅝╢⁹ 
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( 96)  

 

            ȱɧɞ  ǯ ʣ Ҙ ǯǵӲ  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ǵ ҧ 2016 ₴ǲ ῴ ˜Ῥ⁸ῴῇ 5km

ǵ 100m ǵ ḢǲƲᵟ 76m ǵ ̱╛ ʣ

Ǔ ǜȓȅǞǦƳ ♥ǲẐ ϽǓᾴǖ

40m ȅǮ Ǔ̂ ǞƲẉǖǵ Ǔ ȅȒȏǍǲǱȑƲ

Ƕĝ ĞǯǞǭǵҧ Ǔ ♅ǜȓǭǋȅǠƳ 

ȋ ɅɶȽǵ ͬ ǮǶ ȋ Ǳǰ

̏Ǔ ǵ ◙ǲẎǔǱכֿ ș֗ȃǞȅǠƳǤǚǮƲ

ɅɶȽș ǠȒ ɔȢș ḹǲ͜ ǞǭƲɅɶ

Ƚș ǵȷɜɶɆɓȧɱǿ ͬǠȒǚǯǮƲҧ

Ǳ Ǔї Ȓ֯  ǓǉȑȅǠƳר

 

ǿǵὭ ȩɟɧǵ ƼȠɭɑƽƲƼȢȹȦ

ɑƽƲƼɈɜȱƽǯǋǪǦ ͔Ǯ֝╠ǜȓȒ Ƕ

ǲὭ ὡǓẉǖƲ ǲǯǪǭẎǔǱᵂ ǯǱǪ

ǭǋȅǠƳǤǚǮƲ ʣ ǲ ȩɟɧș֝ȑ̂ǘ

ǭƲ ϑș Ӳֿ ֻǵɏȻȱɱǿɨȠɩȽȢɞǲ

ͬǞǭƲὭ ὡǵ șᶫȒǚǯǓ ǏȐȓȅ

ǠƳ 

  

ʣ Ҙ  Ҳ 

× 

─  

ὕ Ǯ ǜȓǦ 

ȢȹȦɑ ‼ ǯȠɭɑ ֳ  
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( 97)  

 

1)  

₈ ◄ꜞ▪₉╩ ⌐ ╛ ↕╣╢ ╩ ⇔√⁹ 

 

2)  

─ │  1.3- 33⌐ ∆≤⅔╡≢№╢⁹ 

 1.3- 33 ─  

   

 

⌂⇔  
⌂≥ √↓≈╓ ⌂≥ 

 2 7 11 5⅛  

 2  10  2  10  

 

3)  

    ᵑ  

2 7 ⅛╠ 11 ╕≢─ │  1.3- 34(1) (4)⌐ ∆≤⅔╡≢№╢⁹

( )⁸√↓≈╓⁸√↓⅛↔⁸ ╡ ⁸↕┘⅝ ╡⌐ ∆╢ ╩ √⁹ 

 1.3- 34(1)   

  
 

(m) 
 ( )  

 

 

  

( )  
 

2020 7 23 24  
 

 
8 

⅛™∏ ◒꜡♄▬ 2 2.3 

 

└╠╘ ⱥꜝⱷ 1 1.0 

ⱴ◖◌꜠▬ ⱴ◖●꜠▬ 2 1.9 

●fi ●fi♂►ⱥꜝⱷ 2 1.5 

⅝∆ ◐☻ 60 6.0 

 ►◦ⱡ◦♃  3 2.8 

↓∟ ◖♅ 2 2.7 

2020 7 23 24  

 

 

♃◖♠Ⱳ 

10 

−™↔ ☻☼◐ 12 19.3 

 

⅜⅜⌡ ◌◘◗ 31 3.3 

═╠ ⱬꜝ 5 1.0 

╘┌╢ ⱷⱣꜟ 58 6.4 

√↓ ♃◖ 28 25.6 

 ▪♫◗ 4 3.0 

2020 7 30  
 

 
5 10 

ⱷⱣꜟ ⱷⱣꜟ 5 1.5 

 

 ▪▬♫ⱷ 2 2.1 

№⅔╡▬◌ ▪○ꜞ▬◌ 1 0.9 

│→ ◌꞉Ɫ◑ -  4.2 

●fi ●fi♂►ⱥꜝⱷ 1 4.2 

Ɫ☻ ▬◦●◐♄▬ 1 0.7 

№∫↓℮ 
◐☺Ɫ♃ ▪◖

►  
1 

1.2 
Ɫ☻ ▬◦●◐♄▬ 1 

♃▬ ⱴ♄▬ 1 

№∫↓℮ 
◐☺Ɫ♃ ▪◖

►  
1 1.3 
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( 98)  

 1.3- 34(2)   

  
 

(m) 
 ( )  

 

 

  

( )  
 

2020 7 31  
√↓⅛↔  

√↓≈╓  
7.5 22.5 √↓ ♃◖ 27 25.6  

2020 8 2  ↕┘⅝ ╡ 15 

 ♃▬ 1 2.0 

 
 ◘Ᵽ 5 3.9 

 ▪☺ 76 9.6 

2020 8 8  ╡  5 10 ▪꞉ⱦ ▪꞉ⱦ -  3.5 

2020 8 26 27  
 

 
12 

◐ⱦ꜠ ◐♅♯ 4 2.3 

 

└╠╘ ⱥꜝⱷ 4 1.4 

╘™√◌꜠▬ ⱷ▬♃●꜠▬ 9 1.1 

⅜╪ⱥꜝⱷ ●fi♂►ⱦꜝⱷ 8 2.5 

⅛⌐ ◌♬ 21 4.3 

╦√╡⅜⌐ ꞉♃ꜞ●♬ 17 3.5 

ⱥꜝⱷ ►◦ⱡ◦♃  30 7.1 

↓∟ ◖♅ 5 4.3 

2020 8 22  
 

 
4 5 

◌♬ ◌♬ 1 1.0 

 

●fi ⱥꜝⱷ  ●fi♂►ⱦꜝⱷ 1 0.3 

◦♃ ⱥꜝⱷ  ►◦ⱡ◦♃  9 2.4 

ⱥꜝⱷ ⱥꜝⱷ 3 3.1 

▬◦●꜠▬ ▬◦●꜠▬ 2 2.1 

♃◖ ♃◖ 12 7.1 

2020 9 4  
√↓⅛↔  

√↓≈╓  
7.5 22.5 √↓ ♃◖ 20 17.1  

2020 9 3  √↓⅛↔  10 15 √↓ ♃◖ -  7.4  

2020 9 3  ╡  5 10 №╦┘ ▪꞉ⱦ 11 1.5  

2020 9 26 27  

 

 

♃◖◌◗ 

5 

ⱥꜝⱷ ⱥꜝⱷ 3 1.5 

 

ⱷ▬♃◌꜠▬ ⱷ▬♃●꜠▬ 1 1.2 

ⅎ┘ ▬☿◄ⱦ 6 3.4 

√↓ ♃◖ 1 1.1 

√↓ ♃◖ 5 2.7 

⅛⌐ ◌♬ 8 1.8 

⅛⌐ ◌♬ 6 2.4 

⅝∆ ◐☻ 32 2.7 

2020 9 22 23  

 

 

♃◖◌◗ 

4 5 

▬☿◄ⱦ ▬☿◄ⱦ 13 2.7 

 

▬☿◄ⱦ ▬☿◄ⱦ 6 2.2 

♃◖ ♃◖ 3 4.4 

♃◖ ♃◖ 20 9.0 

♃◖ ♃◖ 15 4.2 

2020 10 2  
 

 
5 10 

⅛™∏ ◒꜡♄▬ 2 1.3 

 

⅜╪ ●fi♂►ⱦꜝⱷ 2 1.4 

№™↔ ▪▬◗ -  2.9 

│→ ◌꞉Ɫ◑ -  2.0 

∞™ ◐♄▬ 2 -  
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( 99)  

 1.3- 34(3)   

  
 

(m) 
 ( )  

 

 

  

( )  
 

2020 10 5  
 

 
5 10 

№™ ▪▬◗ -  2.8 

 

╘┌╢ ⱷⱣꜟ -  0.7 

◖♅ ◖♅ -  1.7 

◓꜠ ⱷ☺♫ 2 -  

╘™√ ⱷ▬♃●꜠▬ 2 -  

●Ⱪ ◌◘◗ 1 -  

│→ ◌꞉Ɫ◑ -  1.7 

⅜⅝ ▬◦●◐♄▬ 2 0.7 

♅♯ ◒꜡♄▬ -  
0.7 

♄▬ ◐♄▬ -  

2020 10 5  
 

 
6 8 

ⱥꜝⱷ ⱥꜝⱷ 1 1.3 

 

◄ⱦ ▬☿◄ⱦ 12 1.8 

╦√╡⅜⌐ ꞉♃ꜞ●♬ 2 1.0 

◄ⱦ ◒ꜟⱴ◄ⱦ 26 1.6 

●fi ⱥꜝⱷ  ●fi♂►ⱦꜝⱷ 3 0.9 

2020 10 29  
 

 
6 

♅♯ ◒꜡♄▬ 1 1.5 

 

└╠╘ ⱥꜝⱷ 5 4.5 

◌꜠▬ ◌꜠▬ 6 4.8 

⅜⅜⌡ ◌◘◗ 15 4.1 

╘┌╢ ⱷⱣꜟ 10 2.4 

⅛⌐ ◌♬ 18 2.1 

↓∟ ◖♅ 2 1.9 

2020 11 12  
 

 
5 10 

│→ ◌꞉Ɫ◑ 5 11.7 

 

№⅔╡™⅛ ▪○ꜞ▬◌ 1 -  

 ⱷⱣꜟ 3 -  

●Ⱪ ◌◘◗ 3 -  

№∫↓℮ ◐☺Ɫ♃ ▪◖►  1 -  

ⱷ▬♃ ⱷ▬♃●꜠▬ 3 -  

◌▬☼ ◒꜡♄▬ 1 -  

♅♯ ◒꜡♄▬ 2 6.2 

 ▪▬♫ⱷ 1 -  

 ▬◦●◐♄▬ 2 -  

 ♃▬ 1 -  

◓꜠ ⱷ☺♫ 2 -  

 ◐♄▬ 2 -  

▪▬ ▪▬◗ 2 5.0 

  



 

1- 100 

( 100)  

 1.3- 34(4)   

  
 

(m) 
 ( )  

 

 

  

( )  
 

2020 11 13   6 8 

√™ ♃▬ 21 20.3 

 

│╕∟ Ⱪꜞ 7 17.8 

≈┌∆ Ⱪꜞ 78 70.7 

⇔⅔ ◌fiⱤ♅ 1 1.1 

∑™↔ ☻☼◐ 1 2.2 

⅛™∏ ◒꜡♄▬ 28 18.1 

└╠╘ ⱥꜝⱷ 5 8.0 

⅛╣™ ◌꜠▬ 4 4.2 

⅔↓− ○♬○◖♀ 3 3.3 

◖꜡♄▬ ◖꜡♄▬ 16 11.2 

√↓ ♃◖ 1 2.2 

™⅛ ▬◌ 2 1.5 

№∂ ▪☺ 20 1.9 

 ♃♅►○ 1 0.7 

│→ ◌꞉Ɫ◑ 17 19.8 

│→ ►☻ⱣⱢ◑ 20 18.6 

ⅎ™ ◄▬ 1 2.0 

 ▬꞉◦ 38 3.0 

№™↔ ▪▬◗ 8 3.5 

2020 11 17  
 

 
5 10 

└╠╘ ⱥꜝⱷ 2 -  

 

ⱷ▬♃ה◌꜠▬ ⱷ▬♃●꜠▬ -  1.3 

 ▬◦●◐♄▬ 1 0.3 

│→ ◌꞉Ɫ◑ -  4.5 

▪▬ ▪▬◗ -  30.0 

2020 11 20   8 

⇔⅔ ◌fiⱤ♅ 8 13.4 

 

∑™↔ ☻☼◐ 4 6.2 

⅛™∏ ◒꜡♄▬ 6 3.6 

└╠╘ ⱥꜝⱷ 8 12.6 

⅛╣™ ◌꜠▬ 1 0.4 

⅔↓− ○♬○◖♀ 4 2.1 

↓╤♄▬ ◖꜡♄▬ 10 7.6 

√™ ♃▬ 37 18.4 

│╕∟ Ⱪꜞ 22 45.5 

≈┌∆ Ⱪꜞ 58 51.9 

│→ ◌꞉Ɫ◑ 2 2.3 

│→ ►☻ⱣⱢ◑ 16 13.9 

♅ꜗꜞ ♃▬  ♃▬ 30 4.6 

↓∟ ⱴ◗♅ 1 0.7 

β 1 ↔≤─ ╩ ⇔√⁹ 

  



 

1- 101 

( 101)  

    ᵒ  

⌐ 9 ─ ╩ ╢↓≤⅜≢⅝√⁹ ⌐╟╢ │  

1.3- 35⌐ ∆≤⅔╡≢№╢⁹ 4 10m≢ ⇔≡⅔╡⁸☻☼◐⁸ⱥꜝⱷ⁸ⱷⱣꜟ ─

⌂ ⅜ ↕╣√⁹ 

 

 1.3- 35 ─ 9 ─  

   ( )  

 

 
▪▬◗ 2 40.7 

◌꞉Ɫ◑ 5 24.1 

☻☼◐ 12 19.3 

◒꜡♄▬ 8 12.0 

ⱥꜝⱷ 15 11.4 

ⱷⱣꜟ 76 11.0 

◐☻ 92 8.7 

◌◘◗ 50 7.4 

◌♬ 33 7.3 

◖♅ 4 6.3 

▬☿◄ⱦ 18 5.2 

►◦ⱡ◦♃  12 5.2 

◌꜠▬ 6 4.8 

●fi♂►ⱦꜝⱷ 9 4.6 

▪♫◗ 4 3.0 

◐☺Ɫ♃ ▪◖►  3 2.5 

ⱷ▬♃●꜠▬ 6 2.5 

▪▬♫ⱷ 3 2.1 

▬◦●꜠▬ 2 2.1 

ⱴ◖●꜠▬ 2 1.9 

▬◦●◐♄▬ 7 1.7 

◒ꜟⱴ◄ⱦ 26 1.6 

ⱬꜝ 5 1.0 

꞉♃ꜞ●♬ 2 1.0 

▪○ꜞ▬◌ 2 0.9 

◐♄▬ 4 0.0 

♃▬ 1 0.0 

ⱴ♄▬ 1 0.0 

ⱷ☺♫ 4 0.0 

  414 188.3 
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( 102)  

 

1.3- 48 ─  

  



 

1- 103 

( 103)  

    ᵓ √↓⅛↔⁸√↓≈╓  

⌐ 6 ─ ╩ ╢↓≤⅜≢⅝√⁹√↓⅛↔⁸√↓≈╓ ⌐╟╢

│  1.3- 36⌐ ∆≤⅔╡≢№╢⁹♃◖╩ ≤⇔√ ≢№╡⁸ 4 22.5m─ ≢

⅜⌂↕╣≡™√⁹ 

 

 1.3- 36 √↓⅛↔⁸√↓≈╓ ─ 6 ─  

   ( )  

 104.2 131 ◖♃ ↔⅛↓√ה╓≈↓√

 

 

1.3- 49 √↓≈╓⁸√↓⅛↔ ─  

  



 

1- 104 

( 104)  

    ᵔ  

⌐ 2 ─ ╩ ╢↓≤⅜≢⅝√⁹ ⌐╟╢ │  

1.3- 37⌐ ∆≤⅔╡≢№╢⁹ 4 12m≢ ⇔≡⅔╡⁸►◦ⱡ◦♃ ◦♃ⱦꜝⱷ ⁸▬

☿◄ⱦ⁸◌♬⁸◖♅ ⅜ ↕╣√⁹ 

 

 1.3- 37 ─ 2 ─  

   ( )  

 

 
►◦ⱡ◦♃  30 7.1 

▬☿◄ⱦ 19 4.9 

◌♬ 21 4.3 

◖♅ 5 4.3 

꞉♃ꜞ●♬ 17 3.5 

●fi♂►ⱦꜝⱷ 8 2.5 

◐♅♯ 4 2.3 

ⱥꜝⱷ 4 1.4 

ⱷ▬♃●꜠▬ 9 1.1 

  117 31.4 

 

 

1.3- 50 ─  

  



 

1- 105 

( 105)  

    ᵕ ╡ 

⌐ 1 ─ ╩ ╢↓≤⅜≢⅝√⁹ ╡⌐╟╢ │  1.3- 38⌐

∆≤⅔╡≢№╢⁹ 5 10m─ ≢ ⅜⌂↕╣⁸▪꞉ⱦ⅜ ↕╣√⁹ 

 

 1.3- 38 ╡  

   ( )  

╡  ▪꞉ⱦ 11 5.0 

 

 

1.3- 51 ╡ ─  

 

  



 

1- 106 

( 106)  

    ᵖ ↕┘⅝ ╡ 

⌐ 1 ─ ╩ ╢↓≤⅜≢⅝√⁹↕┘⅝ ╡⌐╟╢ │  

1.3- 39⌐ ∆≤⅔╡≢№╢⁹ 15m≢ ⅜⌂↕╣⁸▪☺⁸◘Ᵽ⁸♃▬⅜ ↕╣√⁹ 

 

 1.3- 39 ↕┘⅝ ╡  

   ( )  

↕┘⅝ ╡ ▪☺ 76 9.6 

◘Ᵽ 5 3.9 

♃▬ 1 2 

  82 15.5 

 

 

1.3- 52 ↕┘⅝ ╡ ─  

  



 

1- 107 

( 107)  

    ᵗ  

⌐ 2 ─ ╩ ╢↓≤⅜≢⅝√⁹ ⌐╟╢ │  

1.3- 40⌐ ∆≤⅔╡≢№╢⁹ 6 8m≢ ⅜⌂↕╣⁸Ⱪꜞ⁸♃▬⁸►☻ⱣⱢ◑ ⅜

↕╣√⁹ 

 

 1.3- 40  

   ( )  

 Ⱪꜞ 165 185.9 

♃▬ 88 43.3 

►☻ⱣⱢ◑ 36 32.5 

◌꞉Ɫ◑ 19 22.1 

◒꜡♄▬ 34 21.7 

ⱥꜝⱷ 13 20.6 

◖꜡♄▬ 26 18.8 

◌fiⱤ♅ 9 14.5 

☻☼◐ 5 8.4 

○♬○◖♀ 7 5.4 

◌꜠▬ 5 4.6 

▪▬◗ 8 3.5 

▬꞉◦ 38 3.0 

♃◖ 1 2.2 

◄▬ 1 2.0 

▪☺ 20 1.9 

▬◌ 2 1.5 

♃♅►○ 1 0.7 

ⱴ◗♅ 1 0.7 

  479 393.3 

 

 

1.3- 53 ─  

  



 

1- 108 

( 108)  

∕─ ─  

┼─  

─ ⌐╟╢ ┼─ ⌐≈™≡│⁸ ─ ─ ≢│

─ ⌐⅔™≡⁸ ╣─╦∏⅛⌂ ⅜ ╠╣╢⅜ ≢№╢↓≤⅜ ↕╣≡™╢⁹

╕√⁸⸗ⱡⱤ▬ꜟ ╟╡╙ ─ ⅜ ╣─ ⅜ ⅝™↓≤⅜ ↕╣≡™╢⁹  

1.3- 54  

 

 1.3- 54 ─ ╣─ ─ ⁸ ⸗ⱡⱤ▬ꜟ  

Environmental  statement, London Array limited, 2005  

 

1.4  

─  

╩ ∆╢⌐ fi◓ⱴ♇ⱪ♬כ♂⁸╡√ ⌐≈™≡ ╩ ℮√╘ ⁸

┘ ╩ ה ⇔√⁹ 

⁸ ⁸ ─ │ 1.4- 1(1) (2) ⁸ 1.4- 2⁸ 1.4- 3(1) (2) ⌐

∆≤⅔╡≢№╢⁹ 

 

  



 

1- 109 

( 109)  

1.4- 1(1)   

      

1     

ꜞ☻◒ⱴⱠ☺ⱷfi♩⁸ ⁸

 

⁸ ☿fi

כ♃fi☿כ♃  

2     

⁸ ⁸

 

 

3     

 

 

4     

⁸ ⁸

 

⁸ ☿fi

כ♃ ☿fi♃כ  

5     

⁸  

 

6     

⁸  

☻כ◖  

7     

⁸  

☻כ◖  

8  
 

   

9      

10      

11   
 

R1   

12   
 

R1   

13   
 

R1   

14   
 

R1   

15   
 

R1   

16   
 

R1   

17  
─

 
   

18  
KITT

 
   

19   
 R1  

 
 R2  

20      

21     JR  

22    

 

R1⁸R3  

R2  
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( 110)  

1.4- 1(2)   

      

23  
 

 
R1  

R2  
ה  

24  

 
 

R1   

 

 R1   

25  
 

 
R1  

R2  
 

26  ◄Ⱡꜟ

כ◑  

 
R1  

R2  
◄Ⱡꜟ◑כ  

27  
 

   

28  
 

 
 

R2  
ה  

29  
 

 R2   

30  
 

 
R1  

R2  
ה  

31  
 

  R2   

32  
 

 
 

R3  
 

33    
R1  

R2  
 

34    
 

( R2) 
 

35      

36    
R1  

R2  
 

37      

38      

39      

40 

○Ⱪ◙כⱣ

כ

 

    

41 
○Ⱪ◙כⱣ

כ   
 R1   

 



 

1- 111 

( 111)  

1.4- 2  

      

1     

ꜞ☻◒ⱴⱠ☺ⱷfi♩⁸

⁸  

⁸ ☿

fi♃כ☿fi♃כ  

2     

⁸

⁸  

 

3     

 

 

4     

⁸ ⁸

 

⁸ ☿

fi♃כ ☿fi♃כ  

5     

⁸  

 

6  
 

  

⁸  

☻כ◖  

7  
 

  

⁸  

☻כ◖  
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( 112)  

1.4- 3(1)   

      

1  
 

   

2  
 

   

3  
 

   

4  
  

  

5  
  

  

6  
  

  

7  
  

  

8  
  

  

9  
  

  

10  

─  

 

 

 R2   

11  
 

 
R1  

ה  
R2  

12  

 

 R2   

13  ◄

Ⱡꜟ◑כ

 

 R2  ◄Ⱡꜟ◑כ  

14  

 

   

15  

 

 R2 ה   

16  

 

 R2   

17  

 

 
R1  

ה  
R2  

18  

 

  R2   

19     R1   

20    R1   

21    R1   
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( 113)  

1.4- 3(2)   

      

22    
R1  

 
R2  

23      

24    R1   

25    R1   

26 
○Ⱪ◙כⱣכ

 
   R1   

27 
○Ⱪ◙כⱣכ

  
   

 



 

1- 114 

( 114)  

─  

1) ₒ 31 ⌐ ₓ 

⌐ ◓fi♬כ♂╢ ⌐≈™≡⁸

│ ─≤⅔╡≢№╢⁹ 

 

ה  31 2 27 14 30 16 30 

ה  2 202 204  

ה  ─ ⁸ ─  

⌐ ◓fi♬כ♂╢ ⌐≈™≡ 

◓fi♬כ♂ ⌐≈™≡ 

 

2) 1 ₒ ⌐ ₓ 

⌐ ◓fi♬כ♂╢ ⌐≈™≡⁸ │ ─≤⅔╡≢

№╢⁹ 

 

 

3) 1 ┘ ₒ ⌐ ₓ 

⌐ ◓fi♬כ♂╢ ┘ ⌐≈™≡⁸

│ ─≤⅔╡≢№╢⁹╕√⁸ ₈ ⌐ ◓fi♬כ♂╢

₉⅛╠ ↕╣╢▪♪Ᵽ▬◙ꜞכⱲכ♪─ ╩ ⇔⁸ ≤▪♪Ᵽ▬◙כ

⁸ ≤─ ⁸ ╩ ⇔√⁹ 

 

ה  8 28 13 30 16 00 

ה  2 202 203  

ה ◓fi♬כ♂   

β 

 

∕─  

β ─ ⌐≈™≡│ ⌐╟╢ ⌐╟╡⁸ ≤⌂∫√√╘⁸ ≤
┘ ─ ╩ ⇔√⁹ 

  

ה  7 2 10 00 12 00 

ה  2 202 204  

ה  ┘ ─  

⌐ ◓fi♬כ♂╢ ─  

─  

 



 

1- 115 

( 115)  

ה  ₈ ⌐ ◓fi♬כ♂╢ ─ ₉ 

  

₈ ⌐ ∆╢ ─ ₉ 

ה   

₈ ⅜ ⌐ ╓∆ ≤∕─ ₉ 

  

 

4) 1 ₒ ⌐ ₓ 

1 ─ │ ─≤⅔╡≢№╢⁹ 

 

ה  10 23 13 30 16 00 

ה  2 202 204  

ה  ₈ ◄Ⱡꜟ◑כ⌐≈™≡ ⅎ╢₉ 

◄Ⱡꜟ◑כ   

 

5) 1 ( )ₒ ⌐ ₓ 

1 ─ │ ─≤⅔╡≢№╢⁹ 

 

    ᵑ ◄Ⱡꜟ◑כ ─ ה  

ה  11 14 15 00 16 40 

ה  5 A 

ה  ─◄Ⱡꜟ◑כ  

─◄Ⱡꜟ◑כ  

◓fi♬כ♂ ⌐ ∆╢  

 

    ᵒ ◄Ⱡꜟ◑כⱤכ◒─  

ה  11 15 9 30 11 30 

ה  ◄Ⱡꜟ◑כⱤכ◒ 

ה  ◄◖♃►fi☿fi♃כ  

NEDO ⌐≡  

NS►▬fi♪Ɽ꞉כ  

⌐≡ ⱷfi♥♫fi☻  

 

  



 

1- 116 

( 116)  

6) 2 ┘ ₒ ⌐ ₓ 

2 ┘ ─ │ ─≤⅔

╡≢№╢⁹ 

 

    ᵑ 2  

ה  11 28 14 00 15 00 

ה  2 202 203  

ה  ₈ ⌐⅔↑╢ ⌐≈™≡₉ 

◄Ⱡꜟ◑כ   

 

    ᵒ  

ה  11 28 15 15 16 00 

ה  2 204  

ה  ≤ ─ ⌐≈™≡ 

⌐ ∆╢ ⌐≈™≡ 

─√╘─ ⌐≈™≡ 

 

7) 2 ₒ ⌐ ₓ 

2 ⌐ ◓fi♬כ♂╢ ⌐≈™≡⁸ │ ─≤⅔╡≢

№╢⁹ 

 

8) 2 ┘ ₒ 2 ⌐ ₓ 

2 ┘ ─ │ ─≤⅔╡≢№╢⁹ 

 

  

ה  2 1 20 10 00 12 00 

ה  6 602 604  

ה fi◓ⱴ♇ⱪ♬כ♂  ─ ⅎ ⌐≈™≡ 

 

ה   2 9 25  

ה   

ה  ─ ⌐ ◓fi♬כ♂╢ ─ ⌐≈™≡ 

◄ꜞ▪─ ⌐≈™≡ 

2 ─ ⌐ ◓fi♬כ♂╢ ─ ⌐≈™≡ 

⌐ ∆╢▪fi◔כ♩ ⌐≈™≡ 

⌐≈™≡ 

◄ꜞ▪ ⌐≈™≡ 



 

1- 117 

( 117)  

9) 3 ₒ 2 ⌐ ₓ 

3 ⌐ ◓fi♬כ♂╢ ─ │ ─≤⅔╡≢№╢⁹ 

 

 

10) 3 ₒ 2 ⌐ ₓ 

3 ─ │ ─≤⅔╡≢№╢⁹ 

 

ה  2 10 30 15 30 16 30 

ה  3 305 306  

ה  ₈ ◄Ⱡ ⌐ ≠ↄ ⌐≈™≡₉ 

◄Ⱡꜟ◑כ   

 

┤ↄⅎ   

 

 

11) 4 ₒ 2 ⌐ ₓ 

4 ─ │ ─≤⅔╡≢№╢⁹ 

 

ה  2 11 26 14 00 16 00 

ה  2 202 204  

ה  ₈ ─ ≤─ ⁸ ─ ₉ 

  

 

 

12) 4 ₒ 2 ⌐ ₓ 

4 ⌐ ◓fi♬כ♂╢ ─ │ ─≤⅔╡≢№╢⁹ 

ה  2 10 30 14:00 15:20 

ה  3 305 306  

ה  2 ≤ ⌐≈™≡ 

2 ◓fi♬כ♂ ⌐≈™≡ 

הꜟכꜙ☺◔☻─ ⌐≈™≡ 

 

ה  3 2 4 10:00 11:20 

ה  6 602 604  

ה  ⱤⱩꜞ♇◒◖ⱷfi♩─ ≤ ⌐≈™≡ 

◓fi♬כ♂ ─ ה ⌐≈™≡ 

Ɽfiⱨ꜠♇♩ ⌐≈™≡ 

─ ⌐≈™≡ 



 

1- 118 

( 118)  

ה ≤─  

│◓fi♬כ♂ ⅜⁸ ≤⌂╡ ◓fi♬כ♂ ╩ ⇔√⁹ ⌐

≈™≡│⁸ ⁸ ⌐≈™≡│⁸ ⁸ ⁸

⅜∕╣∙╣ ╩ ⇔√⁹ 

┘ ─ │  1.4- 4⌐∕╣∙╣ ∆≤⅔╡≢№╢⁹ 

 

 1.4- 4 ┘ ─  

  

  

⁸  

▪☿☻ⱷfi♩ ⁸  

 

⁸ ⁸

⁸  

⁸ 

⁸  

  

 ╕∟≠ↄ╡ ⁸  

  

ה   

 ⁸ ⁸  

 ⁸  

⁸ 

 

⁸  

 

⁸  ⌐⅞╦™≠ↄ╡ ⁸ 

⁸  

  

  

 

╩◓fi♬כ♂ ℮ ≢─ ┘ ⌐ ∆╢ ╩ ∆╢√╘⁸ ה

┼─ⱥ▪ꜞfi◓ה ╩ ⇔√⁹ⱥ▪ꜞfi◓ה ─ ⌐≈™≡│ 1.4- 5(1) ( 2)

⌐ ∆≤⅔╡≢№╢⁹ 



 

1- 119 

( 119)  

1.4- 5(1)  ⱥ▪ꜞfi◓  

  ⱥ▪ꜞfi◓ה  

31 2 26   ⁸ ♩כꜟ ⌐≈™≡ 

31 2 26   ─ ⁸ ⌐≈™≡ 

31 2 26   ⁸ ⁸ ⌐≈™≡ 

31 2 27   ─ ⁸ ┼─ ⌐≈™≡ 

31 3 18   ⌐≈™≡ 

31 4 8   ⌐≈™≡ 

31 4 9   ⌐≈™≡ 

31 4 9   ⌐≈™≡ 

31 4 9   ⌐≈™≡ 

31 4 10   ⌐≈™≡ 

31 4 15   ⌐≈™≡ 

31 4 15   ⌐≈™≡ 

31 4 15   ⌐≈™≡ 

31 4 15   ⌐≈™≡ 

31 4 15 ה   ⌐≈™≡ 

31 4 18   ⌐≈™≡ 

5 21   ⌐≈™≡ 

5 21   ⌐≈™≡ 

5 23 ה   ⱨ▼ꜞכ ⌐≈™≡ 

5 23 ☻fi♩ꜝfiꜗ◦כ○  ⱨ▼ꜞכ
 

⌐≈™≡ 

5 24   ⌐≈™≡ 

5 24   ⌐≈™≡ 

5 24   ⌐≈™≡ 

5 28   ⌐≈™≡ 

5 31 ה   ⌐≈™≡ 

5 31   
( )  

◓fi♬כ♂ ≢─ ⌐≈™≡ 

6 6 ◓fi♬כ♂   ≢─ ⌐≈™≡ 

6 6 ◓fi♬כ♂   ≢─ ⌐≈™≡ 

6 6 ◓fi♬כ♂   ≢─ ⌐≈™≡ 

6 13   / ⌐◓fi♬כ♂ ∆╢ ─ ⌐≈™
≡ 

6 14   ⌐≈™≡ 

6 14   ⌐≈™≡ 

6 17   ⌐≈™≡ 

6 17 ה   ─ ▪☿☻ⱷfi♩─ ╡ ™⌐≈
™≡ 

6 17   ─ ⌐≈™≡ 

7 10   Ɫ⸗─ ⌐ ⌂ / כꜗ☺꜠─
⌐≈™≡ 

7 11   ─ ⌐≈™≡ 

7 11   ─ ⌐≈™≡ 

7 16 ה 
 

⌐≈™≡ 

7 29 ה  ◓fi♬כ♂  ⌐≈™≡ 

8 5 ◓fi♬כ♂   ⌐⅔↑╢ ─ ⌐
≈™≡ 

8 20   ─ ⌐≈™≡ 

8 21   ─ ⌐≈™≡ 

9 5   ⌐≈™≡ 

9 10   ⌐≈™≡ 

10 2  ≡™≈⌐◓fi♬כ♂  

10 28   ─ ⌐ ∆╢ ⌐≈™
≡ 

11 21  ⁸  
▪☿☻ⱷfi♩  

◓fi♬כ♂ ⌐≈™≡ 



 

1- 120 

( 120)  

1.4- 5(2)  ⱥ▪ꜞfi◓  

  ⱥ▪ꜞfi◓ה  

12 6  42  ⌐≈™≡ 

12 17   ⌐≈™≡ 

12 17   ⌐≈™≡ 

12 17   ⌐≈™≡ 

12 17   ⌐≈™≡ 

12 18   ⌐≈™≡ 

12 18   

 

╢↑⅔⌐◓fi♬כ♂ ┼─

⌐≈™≡ 

12 19   ⌐≈™≡ 

12 23   ⌐≈™≡ 

2 1 8   ⌐≈™≡ 

2 1 8 ─fi◓ⱴ♇ⱪ♬כ♂   ⅎ ⁸ ─ ⌐≈

™≡ 

2 1 9   

 

─fi◓ⱴ♇ⱪ♬כ♂ ⅎ ⌐≈™≡ 

2 1 9   

 

─ ⌐≈™≡ 

2 1 10 fi◓ⱴ♇ⱪ♬כ♂   ⌐≈™≡ 

2 1 10 fi◓ⱴ♇ⱪ♬כ♂   ⌐≈™≡ 

2 1 16   ◄ꜞ▪⌐≈™≡ 

2 1 21   ◄ꜞ▪ ⌐≈™≡ 

2 1 21   ◄ꜞ▪ ⌐≈™≡ 

2 1 21   ◄ꜞ▪ ⌐≈™≡ 

2 1 21   ◄ꜞ▪ ⌐≈™≡ 

2 1 27 ◓fi♬כ♂   ┘ ⌐≈™≡ 

2 1 27 ◓fi♬כ♂   ┘ ⌐≈™≡ 

2 1 29 ◓fi♬כ♂   ┘ ⌐≈™≡ 

2 1 29   ⌐≈™≡ 

2 2 12   2 ⌐≈™≡ 

2 2 12   2 ⌐≈™≡ 

2 3 2   2 ⌐≈™≡ 

2 3 2  

 

2 ⌐≈™≡ 

2 3 5 ◓fi♬כ♂   ┘ ⌐≈™≡ 

2 3 5 ◓fi♬כ♂   ┘ ⌐

≈™≡ 

2 3 5  ⌐⅞╦™≠ↄ╡ ◓fi♬כ♂  ┘ ⌐≈™≡ 

2 3 6  

 

─ ┘ 2

⌐≈™≡ 

2 3 6  

 

─ ┘ 2

⌐≈™≡ 

2 3 12 ◓fi♬כ♂   ┘ ⌐≈™≡ 

2 3 12   ⌐≈™≡ 

2 3 12   ⌐≈™≡ 

2 3 12   2 ⌐≈™≡ 

2 7 6  ⁸

 

⌐≈™≡ 

2 7 28 ◓fi♬כ♂   ⌐≈™≡ 

2 8 24 ◓fi♬כ♂  ◓fi♬כ♂╢╟⌐ 

⸗♦ꜟ ⌐≈™≡ 

2 9 29 ◓fi♬כ♂   ⌐≈™≡ 

2 11 12 ◓fi♬כ♂   ⌐≈™≡ 

2 11 17 ◓fi♬כ♂   ⌐≈™≡ 

2 12 1 ◓fi♬כ♂   ⌐≈™≡ 



 

1- 121 

( 121)  

ⱥ▪ꜞfi◓ 

ⱥ▪ꜞfi◓ 

┼─ⱥ▪ꜞfi◓⌐≈™≡│⁸ 1.4- 6⌐ ∆≤⅔╡≢№╢⁹ 

 

1.4- 6 ┼─ⱥ▪ꜞfi◓ 

  ⱥ▪ꜞfi◓  

31 3 18    
◓fi♬כ♂ ⁸ ⁸

⌐≈™≡ 

2 7 6    ⁸ ⌐≈™≡ 

 

ⱤⱩꜞ♇◒◖ⱷfi♩ 

2 12 11 3 1 8 ⌐ⱤⱩꜞ♇◒◖ⱷfi♩╩ ⇔√⁹ 

1 ⅛╠ 7 ─ ⅜№∫√⁹ ≤∕╣⌐ ∆╢ │⁸  1.4- 7(1) ( 3)⌐ ∆≤

⅔╡≢№╢⁹ 

 



 

 

1-1
2

2 

(1
2

2) 

 1.4- 7(1)  ⱤⱩꜞ♇◒◖ⱷfi♩⌐⅔↑╢ ≤ ⌐≈™≡ 

Ї   

1 ₒ ₓ( p.19)  

─ ≤⇔≡ ─

≢↔ │↕╣≡™╕∆≢⇔╞℮⅛⁹

─╟℮⌂ ≢⌂™─≢№╣┌⁸ ⌐

≈™≡│ ⅜ 10 ⌐ ⅎ╠╣╣

┌╟™─≢│⌂™≢⇔╞℮⅛  

≢│⁸╕∏ ⌐╟∫≡ ╩ ⇔⁸∕─ ⅛╠ ⅜ 1 ─

╩ ≤⇔╕⇔√⁹ ⌐ ┼─ⱥ▪ꜞfi◓⌐╟∫≡ ⅜№∫√

╙ ⅎ≡⁸ ╩ ™╕⇔√⁹ ⌐╟╢ ⁸ ╩ ⌐⁸

⅜ ⌂  1.3- 1 ╩ ⇔≡™╕∆⁹ 

 

⌐╟╢ ┼─ │ ⌐ ╩ ≤⇔╕∆⅜⁸₈ ה ⌐⅔↑╢

─ ⌐ ∆╢ ●▬♪ꜝ▬fi₉ ⌐╟╣┌⁸ ─ ╛ ⌐╟

∫≡ ─ │ ╦╢√╘⁸ ─ │⌂™≤↕╣≡™╕∆⁹ 

 

╢↑⅔⌐◓fi♬כ♂⁸│≢ ⌐╟╢ ─ ⅎ ≤⇔≡⁸₈ ●▬♪ꜝ▬

fi ₉ UHV ┘₈ ⌐⅔↑╢

 ₉ NEDO╩ ⌐⇔╕⇔√⁹↓╣╠─ ⌐╟╣┌⁸ ⅜ 3

4 ⌐⌂╢≤ ╩ ─ ≢ ⌐∆╢╟℮⌐⌂╡⁸╕√⁸ ⅜ 8 10 ⌐⌂╢≤

╩ ∂╢╟℮⌐⌂╢≤ ≠↑╠╣≡™╕∆⁹ ∫≡⁸ ≢│⁸ ⅛╠₈

─ ≢ ╩ ⌐∆╢╟℮⌐⌂╢₉≤↕╣╢ 4 ─ ┘

⅛╠₈ ╩ ↑╢╟℮⌐⌂╢₉≤↕╣╢ 10 ─ ╩⁸ ⅜ ⌂

◄ꜞ▪≤ ⇔⁸∕╣╠─◄ꜞ▪╩ ◄ꜞ▪≤⇔≡ ⇔╕⇔√⁹ 

  



 

 

1-1
2

3 

(1
2

3) 

 1.4- 7(2)   ⱤⱩꜞ♇◒◖ⱷfi♩⌐⅔↑╢ ≤ ⌐≈™≡ 

Ї   

2 ₒ ₓ( p.21- 22)  

⅔ ⇔↕╣≡™╢ⱨ◊♩⸗fi♃כ☺ꜙ≢№╣┌

─▬ⱷכ☺≤⇔≡ ⌐ ⌂™≤™℮ ≢

╩↕╣≡™╕∆≢⇔╞℮⅛⁹╕√ ↕╣√ⱨ◊

♩⸗fi♃כ☺ꜙ─ │ ⅛ ╙⇔ↄ│

⇔≡™√∞ↄ↓≤│ ≢⇔╞℮⅛⁹ 

 1.3- 2 p.21- 22 ─ⱨ◊♩⸗fi♃כ♂⁸│ꜙ☺כ♬fi◓ ⌐ ╩ ⇔√

─▬ⱷכ☺ ≤⇔≡ ⇔√╙─≢№╡⁸ ─ ╩ ≤⇔≡

⇔√╙─≢│№╡╕∑╪⁹ 

 

 1.3- 1 p.21- 22 ⌐ ⅛╠ ─ ╩ √ ─ ╩ ⇔╕⇔

√⁹ 8 ⁸ 3 ⁹ ╩ ≤⇔√

─ ⅎ ⌐≈™≡│⁸1⌐ ─≤⅔╡≢∆⁹ 

3 ₒ ₓ( p.24)  

─ ⇔√ ─ ↕│ 10m≢№╡╕∆⅜⁸

─ ⱢⱩ ⌐ ™ ≢ ╩∆╢ │

№╡╕∆≢⇔╞℮⅛⁹╕√ ⌐ ╩

∆╢↓≤ ↕╣≡™╕∆≢⇔╞℮⅛⁹ 

│ ⅜ ≢№╡⁸ ╩∆╢ │ ≢│↔↨™╕∑

╪⁹ 

4 ₒ ₓ( p.53)  

⅛╠2 3 ╣√ ⌐ ╩ ⇔√ ⁸Ᵽ

◒▬ꜝ♩☻♪כ ─ │ ⌂™≤ ⅎ╕∆⅜

≢⇔╞℮⅛  

כ♄כ꜠ │⁸ │ 3 ≤ ≤⌂╡╕∆ ⅛╠ 3km ─◄ꜞ

▪│ ⁹ ┘ⱥ▪ꜞfi◓ ⅛╠│⁸ │ ─ ╡─

≤⌂∫≡⅔╡⁸ │ ↄ ⌐ ↕╣≡™╢◄ꜞ▪⌐⌂╡╕∆⁹╟∫≡⁸ ⅛╠─

∞↑≢Ᵽכ♪☻♩ꜝ▬◒─ ⌐≈™≡ ∆╢↓≤│≢⅝⌂™≤ ⅎ╕∆⁹ 

5 ₒ ₓ( p.54)  

ⱢⱩ ⌐ ™ 200m ╩ ∆╢ ─

│ ⌐≥─╟℮⌂ ⌐⌂╡╕∆≢⇔╞℮⅛⁹

53Ɑכ☺─ ≢│ ⅛╠ 2 3 ╣╣┌ ⌂

™≤ ⇔≡⅔╡╕∆─≢⁸2 3 ─

╩ ╣┌ ⌂™≤ ⅎ≡╟╤⇔™≢⇔╞℮⅛  

╢╟⌐כ♄כ꜠ ≢│ ╕≢│ ≢⅝╕∑╪⁹ ⌐╟╢ ≢│⁸

─  1.3- 13 (p.62) ⌐⅔ ⇔⇔√╟℮⌐⁸Ⱪ꜠כ♪ ≤ ↕╣╢ 20

200m─ ≢ ⅜ ↄ ↕╣√─│ ─▪♩ꜞ⁸ⱥⱣꜞ⁸ ─◌ꜟ●⸗⁸

─Ɫ▬♃◌ ≤⌂╡╕∆⁹ │ ↄ ⌐ ↕╣≡™╢≤ ⅎ╠╣╕∆↓≤⅛╠⁸

⅛╠─ ∞↑≢ ┼─ ╩ ∆╢↓≤│≢⅝⌂™≤ ⅎ╕∆⁹ 

  



 

 

1-1
2

4 

(1
2

4) 

 1.4- 7(3)   ⱤⱩꜞ♇◒◖ⱷfi♩⌐⅔↑╢ ≤ ⌐≈™≡ 

Ї   

6 ₒ ₓ( p.71)  

─ ≢№╢ 36

/kWh≢ ╩↕╣≡⅔╡╕∆⅜⁸ 9 ⌐

│ 29 /kWh≤ ─ ⅜↕

╣≡⅔╡╕∆⁹ ⌂ ╩ ⅎ√

╙ ⌐ ∆╢ ⅜№╢─≢│⌂™

≢⇔╞℮⅛  

╕√ⱨ◊♩⸗fi♃כ☺ꜙ│ 9.5M ≢ ↕

╣≡⅔╡╕∆⅜⁸ ─ ╩☻כ◔─

5MW ⌐⇔≡™╢ ╩⅔ ™⇔╕∆⁹

╩ ⇔≡ ╩↕╣√ ⅜ ∆

╢ ≢╙ ─ ╩∆╢ │⌂™≢

⇔╞℮⅛  

│№ↄ╕≢╙ ─ ≤⇔≡ ⇔≡⅔╡⁸ ≢ ⌂ (

)≢ │™√⇔╕∑╪⅜⁸ ─ ⌐╟╢ ─ ─ ⌐≈™

≡ p.71 ⌐ ⇔╕⇔√⁹ 

╕√⁸↔ ─≤⅔╡ ─ ─ ⌐≈™≡⁸ⱨ◊♩⸗fi♃כ☺ꜙ │ 9.5MW⁸

─ ≢│ 5MW⌐∕╣∙╣ ⇔≡™╕∆⁹ⱨ◊♩⸗fi♃כ☺ꜙ │⁸ ─

⌐ ╢ ▪☿☻ⱷfi♩ ⌐ ─ ╩ ≤⇔⁸ ─ ≢│⁸

─ ─ ╩⇔√₈ 27 ◄Ⱡꜟ◑כ⌐ ◓fi♬כ♂╢∆

₉ ⁸ 28 ⌐ ≠ↄ 5MW─ ─ ⁸ ╩ ⇔

≡™╕∆⁹ 

7 ₒ ₓ( p.77)  

≤ ⌐▪fi◔כ♩ ╩

⇔≡⅔╡╕∆⅜⁸∕─ ┼─

│ ∆╢ ≢⇔╞℮⅛⁹ 

∕─ ⌐≈™≡▪fi◔כ♩ ╩ ∆╢ │ ≢│↔↨™╕∑╪⁹ 
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( 125)  

 

▪☿☻ ⅛╠─ ≤  

⅜ ─ ─ ╛ ─ ⌂≥ ⌐ ╩ ╓∆⅔∕╣─№╢ ╩

∆╢⌐ √╡⁸∕─ ⅜ ⌐≥─╟℮⌂ ╩ ╓∆⅛⌐≈™≡⁸№╠⅛∂╘ ⁸

┘ ╩ ™⁸∕─ ╩ ⇔≡⁸ ⁸ ⌂≥⅛╠ ╩ ⅝⁸∕╣

╠╩ ╕ⅎ≡⁸ ─ ─ ⅛╠⁸╟╡╟™ ╩ ⇔≡™ↄ↓≤╩ ≤∆╢

▪☿☻ⱷfi♩ ⅜№╢⁹ 

⌐⅔™≡│⁸ ⅜ ─ ─ ─ ╩ ℮ ⌐≈

™≡│⁸ 1 1 kw ⁸ 2 7,500kw 1 kw ) │

( 1 7,500kw ⁸ 2 5,000kw 7,500kw ⌐ ≠

ↄ ⅝⅜ ≤⌂╢⁹ 

─ ≤⌂╢ ⌐ ⇔≡│⁸ │ ─ ⅝⌐ ™⁸ ⁸

┘ ⅛╠─ ╩ ╕ⅎ⁸ ╩ ═╢↓≤⌐⌂╢≤

ⅎ≡™╢⁹ 

2 11 17 ⱥ▪ꜞfi◓⌐╟╢  
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▪☿☻ ⅛╠─ ≤  

⅜ ⌐ ∟⁸ ≢ ╩ ™≈≈ ⌐ ╩◓fi♬כ♂╢

∆╢↓≤≢⁸ │⁸ ─ ╩◓fi♬כ♂≡⇔≥ꜟכ♠ ≢⅝⁸

│ ⅛╠ ⌐⅔↑╢ ─ ╡ ─ ⌐ ≢⅝╢⁹╕√⁸

│⁸ ⌂ ⇔╩╙∫≡ ╩ ≢⅝⁸ ≤ ⇔√ ≢ ⌐ ╩

∆╢↓≤⅜ ≢⅝╢⁹ ≤⇔≡│⁸ ≤ ⇔≡ ⌐ ∆╢ ≢

─ ⅜ ↕╣⁸ ⌐⅔↑╢ ⅜ ↕╣╢↓≤╩ ⇔≡™╢⁹ 

⌐⅔↑╢ ≢│⁸ ⅛⌂ ╛ ╪⌂ ┼─ ◓fi♬כ♂≡™≈⌐

⅜≤╡╕≤╘╠╣√⁹ │⁸ ╩ ╕ⅎ≡ ╩ ∆╢↓≤≢⁸ ─

⅜ ≢⅝╢⁹ │⁸ ⅝ ⅝⁸ ┼ ⌐≈™≡ ╩ ∫≡™ↄ↓

≤⅜ ≢№╢≤ ⅎ╢⁹⌂⅔⁸ ─ ╛ ⌐≈™≡│ ⌐⌂∫≡™⌂™√╘⁸

◓fi♬כ♂─ ⌐◓fi♬כ♂⁸│ ╡ ╗ ≢ ⇔√ ≢№╢↓≤╩ ⌐

⇔≡⅔ↄ ⅜№╢⁹ 

∑⌐╟╢  
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─◓fi♬כ♂ 1.5  

◄ꜞ▪─  

│≢◓fi♬כ♂ ╩⁸₈ ◄ꜞ▪₉⁸₈ ⌐╟╡ ⇔√◄ꜞ▪₉⁸₈

◄ꜞ▪₉⁸₈ ◄ꜞ▪₉─ 4≈⌐ ⇔⁸₈ ◄ꜞ▪₉│↕╠⌐₈ ◄ꜞ▪ A₉≤₈

◄ꜞ▪B₉─ 2≈─ ≤⇔√⁹₈ ◄ꜞ▪₉│ ◄ꜞ▪ ⌐ ⇔⁸ ⌐

─ ⅜ ↕╣╢ │⁸ ⌐ ∆╢ ⅜№╢◄ꜞ▪≤⇔≡

⇔√⁹◄ꜞ▪─ │ 1.5- 1 ⌐⁸◄ꜞ▪─ ⌡ ╦∑ ─▬ⱷכ☺│ 1.5- 1 ⌐ ∆≤⅔

╡≢№╢⁹ 

   ⌂⅔⁸₈ ◄ꜞ▪₉│⁸ ≢ │ ∆╢ ◄ꜞ▪ β≤│ ⌂╡⁸

≢ ◄ꜞ▪≤⇔≡ ∆╙─≢│⌂™⁹ 

 

β₈ ◄Ⱡ ₉ │₈ ⌐ ╢ ꜟ▪ꜙ♬fi◓ⱴ♬כ♂╢╟⌐ 2 ₉

⌐ ╘╢ ◄ꜞ▪  

 

1.5- 1 ◄ꜞ▪─  

  

ᵑ ◄ꜞ▪ ⌐╟╡ │ ⌂ ⅜ ↕╣╢ ⌐╟╡

╩ ∆╢↓≤⅜ ⅎ╠╣╢◄ꜞ▪ 

ᵒ ⌐╟╡ ⇔

√◄ꜞ▪ 

┘ ▬fiⱨꜝ ─ ⅛╠ ≤↕╣╢◄ꜞ

▪ 

ᵓ ◄ꜞ▪ ◄ꜞ▪ ─ ─℮∟⁸ ⅛╠ ⅜ ≤

↕╣╢◄ꜞ▪╩ ⇔√◄ꜞ▪ 

ᵔ ◄ꜞ▪ A 

◄ꜞ▪ A  

⌐ ⅜ ╦╣ ≤─ ⅜ ⌂◄ꜞ▪ 

ᵕ ◄ꜞ▪ B 

◄ꜞ▪ B  

⌐ ⁸ ⁸ ⅜ ╦╣⁸ ≤─

─ ⅜ ™◄ꜞ▪ ≢│ ⌂◄ꜞ▪  

ᵖ ◄ꜞ▪ ◄ꜞ▪ A─℮∟⁸ ⌐╟╢ ⅜ ⌂◄ꜞ▪ 

β ◄ꜞ▪ ◄ꜞ▪ ◄ꜞ▪⁸ ⌐╟╡ ⇔√◄ꜞ▪⁸

◄ꜞ▪⁸ ◄ꜞ▪ ⌐ ⇔⁸ ⌐∕─◄ꜞ▪ ⌐⅔™≡

─ ⅜ ↕╣╢ │⁸ ⌐ ∆╢ ⅜№

╢◄ꜞ▪≤⇔≡ ⇔√⁹ ─ ─ │ ↑⌂™╙

──⁸ ⌐№√∫≡│ ┼─ ⌂ ⅜ ⌂◄ꜞ▪ 
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1.5- 1 ◄ꜞ▪─ ⌡ ╦∑ ─▬ⱷכ☺ 

 

─  

│⁸ ─ ⌐ ╢ ▪☿☻ⱷfi♩ ⌐ ─ ╩

⌐⁸ 9.5MW⁸ ↕ Ⱪ꜠כ♪ 197m╩ ⇔√⁹ 

 

─fi◓ⱴ♇ⱪ♬כ♂  

─◓fi♬כ♂ │ 1.5- 2 ⌐ ─fi◓ⱴ♇ⱪ♬כ♂⁹╢№≢╡⅔≥∆ │⁸ ─

╟℮⌐ ⇔√⁹ 

ᵑ♂כ♬fi◓─ ─ ╩ ∫√ ⁸ ה ╩ ∫√⁹ 

ᵒ ⌐ ≠ↄ ≢№╡⁸ ─ꜝfiⱨ▬ה ⅜ ⌂◄ꜞ▪⌐≈™≡│₈

◄ꜞ▪₉≤⇔√⁹ 

₈ɔ ◄ꜞ▪₉ ≢⁸ ┘ ▬fiⱨꜝ ─ ⌐╟╡

⇔√◄ꜞ▪ ╩ ⇔≡ ╡ ╪∞◄ꜞ▪╩₈ ◄ꜞ▪₉≤⇔√⁹₈ ◄ꜞ▪₉─℮∟

─ ⅜ ⇔≡™╢ ─ ╩₈ ◄ꜞ▪ A₉≤⇔⁸ ⌐ ה ה

⅜ ╦╣≡™╢ ╩₈ ◄ꜞ▪B₉≤⇔√⁹ 

₈ᴖ ◄ꜞ▪A₉─℮∟⁸ ─ ╢↑⅔⌐◓fi♬כ♂╡╟⌐ ─ ⌐ ⅜ ╠╣

√◄ꜞ▪╩₈ ◄ꜞ▪₉≤⇔≡ ⇔√⁹ 

ᵕ ─ ◄ꜞ▪╩ ⌡  fi◓ⱴ♇ⱪ≤⇔√⁹♬כ♂⁸∑╦

ᵖ ⌐ ≠ↄ │⌂™╙──⁸ ┼─ ⅜ ⌂ ⌐≈™≡│₈

◄ꜞ▪₉≤⇔√⁹ 

ᵗ ⇔√ ◄ꜞ▪ ⌐⅔™≡⁸◄ꜞ▪ ╩ ⇔⁸◄ꜞ▪ ⌐⅔↑╢ ╩◄

ꜞ▪ ≤⇔≡ ⇔√⁹ 
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1.5- ─◓fi♬כ♂ 2   
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כꜘ▬꜠  

◦☻♥ⱶ GIS ─♃כ♦  

כꜘ▬꜠√⇔ ─℮∟ ─ ≤⇔≡ ∆╢╙─│⁸ ◦☻♥ⱶ GIS

⌐♃כ♦ ⇔√⁹ כꜘ▬꜠√⇔ │ 1.5- 2(1) ( 7)⌐ ∆≤⅔╡≢№╢⁹ 

 

1.5- 2(1) כꜘ▬꜠   

Ї 1 2 ꜠▬ꜘכ  GIS*   

1 

⌐
╢

─꜠
 כꜘ▬

 

 ₃   
  

H25 

2  ₃   
 

 H26 

3  ₃   
 

 H27 

4  ₃   
 

 H25 

5  ₃   
 

  H31 

6  ₃   
 

  H31 

7  ₃   
 

 H23 

8 ⌐ ╢  ₃ 

⅛╠
500m╩
≤⇔

√⁹ 

β
  H16  

9 

─  

 ₃   ≤  

10  ₃   ≤  

11  ₃   ≤   

12  ₃   ≤   

13  ₃   ≤   

14  ₃   ≤   

15  ₃   ≤   

16 
─ ⌐ ╢
 

₃ 
₈ ⌐
╢
₉≤ ∂ 

β
  H16  

17 ⌂
┘

 

─ ꜠♇♪♦
 ♃כ

₃   

─ כ♦♪♇꜠
♃Ⱪ♇◒ 1 ה 2
⁸EADAS╩ ◐ꜗ

ⱪ♅ꜗ⌐╟╡  

18 
☺○Ɽ⁸◒כ

☺○Ɽכ◒ 
 ⌂⇔ Ί 

19 
⌐

╢
─ ⁸

⁸
≤─ ╣
™ ─꜠▬ꜘ
 כ

 

▬♯꞉◦ה◒ⱴ♃◌
ⱷ♇◦ꜙ  

₃   

⌐ ∆╢
─√

╘─ ⅝⁸EADAS╩
◐ꜗⱪ♅ꜗ⌐╟╡

 

20 
○○꞉◦ה○☺꜡꞉
◦ ⱷ♇◦ꜙ  

 ⌂⇔ 
⌐ ∆╢

─√
╘─ ⅝⁸EADAS 

GIS≢─♦כ♃ ╩ ⇔√╙─│ủ≢ ⇔√⁹  
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1.5- 2(2) כꜘ▬꜠    

Ї 1 2 ꜠▬ꜘכ  GIS*   

21 

⌐
╢
─ ⁸

⁸
≤─ ╣
™ ─꜠▬ꜘ
 כ
 

 

╡╩∆╢♃◌
ⱷ♇◦ꜙ

 
ủ   

⌐ ∆╢
─√╘─

⅝⁸EADAS╩ ◐
ꜗⱪ♅ꜗ⌐╟╡  

22 ─    ủ ♩כꜟ╡
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

23 
─ ⌂ ╡ꜟ

♩כ ⱥ▪ꜞfi◓
 

ủ   
─

─ ╩ ⌐  

24 
─☿fi◦♥▫ⱦ

♥▫ⱴ♇ⱪ  
ủ  

EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

25 
╡ꜟ

 ♩כ
ủ  

─
─ ╩ ⌐  

26 ─  ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

27 
●fi ►ꜛ♅◒Ɫה
─ ⌂
ⱷ♇◦ꜙ  

ủ   

⌐ ∆╢
─√╘─

⅝ ⁸EADAS╩
◐ꜗⱪ♅ꜗ⌐╟╡

 

28 
ꜞ♪♅ה◑◦ ⸗♬
♃ꜞfi◓◘▬♩
1000 

ủ   

ꜞ♪♅ה◑◦ ⸗♬♃ꜞ
fi◓◘▬♩ 1000⁸EADAS
╩ ◐ꜗⱪ♅ꜗ⌐╟╡

 

29  ủ   
כⱬ♃כ♦כ♬꜡◖

☻⁸EADAS╩ ◐ꜗⱪ
♅ꜗ⌐╟╡  

30 
╩ ≤⇔√

IBA) 
ủ   

─ HP  
IBA  

31 

─₈ ה▪☺▪
▪ꜞꜝ♩☻כ○
╡
Ⱡ♇♩꞉כ◒
EAAFP₉  

ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

32 ◖►⸗ꜞ  ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

33 ◖►⸗ꜞ  ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

34 
 

ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

35 ►Ⱶ●ⱷ  ủ   
⇔╢

◦☻♥ⱶ  

36 
∕─ ─

 
ủ   

☿fi♃
 ◓꜡─╙⅝™ HPכ

37 
 

 ⌂⇔ Ί 

GIS≢─♦כ♃ ╩ ⇔√╙─│ủ≢ ⇔√⁹  
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1.5- 2(3) כꜘ▬꜠    

Ї 1 2 ꜠▬ꜘכ  GIS*   

38 

⌐
╢
─ ⁸

⁸
≤─ ╣
™ ─꜠▬ꜘ
 כ

 

 ủ   
☿fi

HP WebGISכ♃  

39  ủ   
☿fi

 HP WebGISכ♃
 

40 
─  

ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

41 

⌂
─╕≤

╕╡─  

⌂
 

ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

42 
─ ⅛

╠ ─ ™
 

ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

43 
─√╘─

KBA) 
ủ   

ה
ה HP  KBA 

44  ủ   
☿fi

  HP WebGISכ♃

45  ủ   
☿fi

  HP WebGISכ♃

46 ◘fi◗   ⌂⇔ 
☿fi

HP WebGIS  ◘fiכ♃
◗   

47 
⁸  

ủ   
HP ─

⅛╠ ─ ™
 

48  ủ   
HP ─

⅛╠ ─ ™
 

49 
 

 ủ   
 

 H24 

50 
⅜ ⌂  

ủ    

51 

≤─
╣ ™─
─  

 ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

52  ủ   

⇔╢  
◦☻♥ⱶ

╩ ◐ꜗⱪ♅ꜗ⌐╟
╡  

53 ╡   ⌂⇔ 
⇔╢  

◦☻♥ⱶ  

54  ủ   
 

 H26 

55 

─
⌐╟╡
↕╣√
─꜠▬

 כꜘ

 

  ⌂⇔ 
 

 H27 

56  ủ   ┘
 

57  ủ   
 

 H27 

58 

 

 
 ⌂⇔ 

 
 H27 

59 
 

 ⌂⇔ 
 

 H27 

GIS≢─♦כ♃ ╩ ⇔√╙─│ủ≢ ⇔√⁹  
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1.5- 2(4) כꜘ▬꜠    

Ї 1 2 ꜠▬ꜘכ  GIS*   

60 
─

⌐╟╡
↕╣√
─꜠▬

 כꜘ

  
ủ   

 
 H27 

61 
 

  ⌂⇔ 
HP 
⁸EADAS 

62 

─
⌐╟╡
↕╣√
─꜠▬

 כꜘ

  ủ   
 

 H27 

63 

 

┘
 

 ⌂⇔ 
HP ○

fiꜝ▬fi 

64 
─  

 ⌂⇔ 
HP ○

fiꜝ▬fi 

65   ⌂⇔ Ί 

66 

ꜚⱠ
☻◖◄◖Ɽ
◒כ  

  ⌂⇔ 
HP 

 

67   ⌂⇔ 
HP 

 

68   ⌂⇔ 
HP 

 

69 
ꜝⱶ◘כꜟ

 
ꜝⱶ◘כꜟ   ⌂⇔ 

 ꜝⱶ◘כꜟ
≤ ⁸EADAS╩
◐ꜗⱪ♅ꜗ⌐╟╡

 

70 

─ ⅛╠
─

 

 ủ    

71   ⌂⇔ 

HP 
⌐⅔↑╢
─ ⁸EADAS╩
◐ꜗⱪ♅ꜗ⌐╟╡

 

72 

 

  ⌂⇔  

73   ⌂⇔ 
HP 

─ ⁸EADAS 

74   ⌂⇔ 
HP 

─ ⁸EADAS 

75   ⌂⇔ 
HP 

─ ⁸EADAS 

76   ⌂⇔ 
HP 

─ ⁸EADAS 

77   ⌂⇔ Ί 

78   ⌂⇔ 
 

 ⁸EADAS☻כⱬ♃כ♦

79  
┘  

 ⌂⇔ 
 

 ⁸EADAS☻כⱬ♃כ♦

GIS≢─♦כ♃ ╩ ⇔√╙─│ủ≢ ⇔√⁹  
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1.5- 2(5) כꜘ▬꜠    

Ї 1 2 ꜠▬ꜘכ  GIS*   

80 

 

  ủ   
 ⁸

EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

81 

 

  

⌂⇔ 
HP ─

 82 
ה

 
 

83 ─ ≤
⌂╢  

 
ủ   

 
⁸EADAS╩ ◐ꜗⱪ

♅ꜗ⌐╟╡  

84 
∕─ ─

⌐╟╢
 

∕─
─ ⌐╟╡ ↕
╣√  

 ⌂⇔ Ί 

85 

⅜
⌂ ⌂

 כꜘ▬꜠─≤

 

 
ủ   

⇔╢  
◦☻♥ⱶ

╩ ◐ꜗⱪ♅ꜗ⌐╟
╡  

 ⇔⌂  כ♄כ꜠ 86
 

כ♄כ꜠ ARSR
─ ┘  

87 
כ♄כ꜠ ⁸

 
 ⌂⇔ HP  

88   ủ   

HP⁸
◦☻♥ⱶ

╩ ◐ꜗⱪ♅ꜗ⌐╟
╡  

89 

ה
כ♄כ꜠  

הכ♄כ꜠
 

ủ   

HP ꜠כ♄
כ♄כ꜠ כ

 
⁸ HP 

♫►ⱨ□☻  

   ủ כ♄כ꜠ 90

ה  
כ♄כ꜠
◦☻♥ⱶ╩

◐ꜗⱪ♅ꜗ⌐╟╡
 

91 

 

⌂ ⱨ▼
כꜞ  

ủ   
fiꜗ◦כ○⁸

ⱨ▼ꜞ⁸כ
 

92  ủ  
 

93  ủ   

HP 
Ɫ◙כ♪ⱴ♇ⱪ

╩ ◐ꜗⱪ♅ꜗ⌐╟
╡  

94  ủ   
 

HP╩ ◐ꜗⱪ
♅ꜗ⌐╟╡  

95  ủ   
HP 

╩ ◐ꜗ
ⱪ♅ꜗ⌐╟╡  

GIS≢─♦כ♃ ╩ ⇔√╙─│ủ≢ ⇔√⁹  
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1.5- 2(6) כꜘ▬꜠    

Ї 1 2 ꜠▬ꜘכ  GIS*   

96 

⅜
⌂ ⌂

 כꜘ▬꜠─≤

 

 ủ   
╩

™≡ ⇔√⁹ 

97   ⌂⇔  

98  ủ   

⇔╢  
╩

◐ꜗⱪ♅ꜗ⌐╟╡
 

99 

 

 ủ   

HP⁸
HP⁸

HP⁸EADAS╩ ◐ꜗⱪ
♅ꜗ⌐╟╡  

ה 100   ⌂⇔ 

ה HP 
ה ─

⁸EADAS╩ ◐ꜗⱪ
♅ꜗ⌐╟╡  

101 
⁸  

ủ   

ה HP 

⁸
HP ∕

─ ─  

102 
 

ủ   HP ─
 

103 

 

 ủ     H26 

104  ủ    

105  ủ   ⇔╢  
◦☻♥ⱶ

╩ ◐ꜗⱪ♅ꜗ⌐╟
╡  

106 ┘╞℮  ủ   

107  ủ   

108  ủ   

109 

 

⁸ ⁸
 

ủ   

⇔╢  
◦☻ⱶ ⁸

HP╩ ◐ꜗⱪ
♅ꜗ⌐╟╡  

110 ⁸  ủ    

111   ⌂⇔ 
⁸

 

112 
 

 ủ   
  

H18 

113 
 

ủ  
 

ꜟⱩכ◔ 114    Ⱪꜟ ủכ◔ 

⇔╢  
◦☻♥

ⱶ ⁸JAMSTEC HP 
ה ◦☻

♥ⱶ DONET1,2─
╩ ◐ꜗⱪ♅ꜗ⌐

╟╡  

115 
⌐ ╢
─꜠▬ꜘ

 כ
  ủ   

NeoWins( ⱴ♇
ⱪ  

GIS≢─♦כ♃ ╩ ⇔√╙─│ủ≢ ⇔√⁹  



 

1- 136 

( 136)  

1.5- 2(7) כꜘ▬꜠    

Ї 1 2 ꜠▬ꜘכ  GIS*   

116 

 

 

 ủ   
כ♦ꜟ♃☺♦

♃M7000◦ꜞכ☼ 

117  ủ   
 

⸗♦ꜟ H31 

118  ủ   
כ♦ꜟ♃☺♦

♃M7000◦ꜞכ☼ 

119  ủ   
☿fi♃כ

 

120  ủ   
☿fi♃כ

 

121  ủ   
☿fi♃כ

 

122  ủ   

5 ─ 1
─ ─  

 
⁸  
─ ─  

123 

▬fiⱨꜝ 

 ủ   
 

HP⁸
HP╟╡⁸ ◐ꜗⱪ♅
ꜗ⌐╟╡  

124 ─  ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

125 ─  ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

126 

 

 ủ   
EADAS╩ ◐ꜗⱪ♅ꜗ
⌐╟╡  

127  ủ   
╟☻כⱬ♃כ♦

╡⁸ ◐ꜗⱪ♅ꜗ⌐
╟╡  

128  ủ   
NeoWins( ⱴ♇
ⱪ  

GIS≢─♦כ♃ ╩ ⇔√╙─│ủ≢ ⇔√⁹ 
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◓fi♬כ♂  

─fi◓ⱴ♇ⱪ♬כ♂ 2.1  

─כꜘ▬꜠ ─  

⌐◓fi♬כ♂ ⌐▪ꜞ◄─כꜘ▬꜠√™ ∆╢ ⌐≈™≡│⁸  2.1- 1 (1) (4) ⌐ ∆

≤⅔╡≢№╢⁹ 

◓fi♬כ♂ ─ ≤⇔≡⁸₈ ◄ꜞ▪₉≤⇔√ ╛

⁸ ─√╘─ ⅜ ∆╢↓≤⌐ ⅎ⁸ ≢ ╙

⅜ ╪⌂ ≢№╡⁸ ⅛╠─ ™ ⅜№∫√↓≤⅜ →╠╣╢⁹ 

⌐ ─ ⅜ ⅝⅛∫√─│⁸ ⌐ ≢ ⇔≡™╢ Ᵽ♇♅ ⌐╟╢◦

ꜝ☻ ≤ Ɫ⸗ה♃♅►○ ─ ≢№∫√⁹2 ≢ ≈─ ╩ ↄⱣ♇♅

╙⁸ ◐꜡ⱷכ♩ꜟ⌐ ∫≡ ╩ ∆ ─≥∟╠╙ ╩ ⅝ↄ ℮ ≢№╡⁸ ┼

─ ─ │⁸ ⌐ ⇔™ ╩ ∂↕∑╢ ⅜№╢√╘⁸ ≤

─ │ ╘≡ ≢№╢≤─ ⅜ ─ ≢ ╡ ⇔ ↕╣√⁹ ⅎ≡⁸ ─

3 ─ ╩ ╘╢╒≥⌐⁸∟╡╘╪ ◦ꜝ☻ ⅜ ╪⌐ ╦╣≡⅔╡⁸↕╠⌐ ─ ╘

─⌂™ ─ ╛⁸ ⌐╦√╢◒꜡ⱴ◓꜡─ ╙ ╦╣≡™╢≤™℮ ╙

№╡⁸ ─ⱥ▪ꜞfi◓⌐⅔™≡╙⁸♂כ♬fi◓ │ ⌐ ≤⇔≡ ↕╣⁸

∕╣╠ ─ ≤─ │ ≢№╢≤─ ⅜ ─ ⌂ ≢№∫√⁹

╟∫≡⁸∟╡╘╪ ◦ꜝ☻ ╛Ɫ⸗ ⅜ ╦╣≡™╢ ⌐≈™≡│⁸

≤─ ─ ⅜ ™◄ꜞ▪ ≢│ ⅜ ⌂◄ꜞ▪ ≤⇔≡₈ ◄ꜞ▪

B₉≤ ⇔√⁹ 

≢⁸ ⌐ ⇔⁸ ─ ⅜ ⌐ ⇔≡™╢₈ ₉─ ⌐≈

™≡⁸ ≤─ ─ ⌐≈™≡│ ─ ⅜ ⌐ ∆═⅝↓≤≤─

≢№∫√⁹╟∫≡⁸ ─ ≢│ ─ ™≤│ ⇔⁸₈ ◄ꜞ▪ A₉

≤⇔≡ ⇔√⁹ 

₈ ◄ꜞ▪ A₉ ─ ─ ─℮∟ ─ ⅛╠⁸ ─ ⅜

≢│⌂™╙──⁸ fi◓⌐⅔™≡⁸♬כ♂ ╩ ╗ ⌂ ─ ⌐ ⅜

╠╣√ ╩₈ ◄ꜞ▪₉≤⇔√⁹ 
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 2.1- 1 (1) כꜘ▬꜠   

No. 1 2 ꜠▬ꜘכ

 

 ꜠ⱬꜟ ⌐ ≠ↄ  

1 

─

⌐╟╡

↕╣√

─꜠▬

 כꜘ

  
 

 
◄ꜞ▪ 

⁸ ─

│ ⌐╟

╡⁸ ⌐

⅜ ╘╠╣≡⅔╡⁸

─ ⌐№√∫≡⁸ ⅝

⌂ ⅜№╢╒⅛⁸

≤⌂╢ ⌐⅔™≡╙

─ ⌐ ⇔™ ╩ ╓

∆ ⅜ ™≤ ⅎ╠╣╢↓

≤⅛╠⁸

─∆═≡─ ╩ ◄ꜞ▪

≤⇔√⁹ 

2   
 

 
◄ꜞ▪ 

─ ┘ ┘⌐

─ ⌐ ∆╢ ⌐⅔™

≡⁸ │ ─ ╩

╢√╘ ↕╣╢⁹

│ ─ ┘∕─

─ ╩ ╢√╘⁸ ⅜№

╢≤ ╘╠╣╢ ≢№╡⁸

─ ⁸ ─ ⁸ ─

⌐│ ⅜ ≢№╢⁹

─ ⅛╠ ◄ꜞ▪

≤⇔√⁹ 

3 

⅜

⌂ ⌂

 כꜘ▬꜠─≤

 
 

⌐

╢

 

◄ꜞ▪ 

│ ─

⌐ ╩ ∆╢

─ ╩♩כꜟ ∆╢√╘

↕╣≡⅔╡⁸ ◄ꜞ▪≤

⇔√⁹ 

4 

⌐ ╢

─꜠▬ꜘ

 כ

  6.5m/s  ⌐╟╡ ⇔

√◄ꜞ▪ 

27 ◄Ⱡꜟ◑כ

⌐ ◓fi♬כ♂╢∆

₉ 28 3 ⁸

⌐⅔™≡⁸ ─

ⱳ♥fi◦ꜗꜟ─ ─√╘─

╩ 6.5m/s

≤⇔≡™╢⁹ ╙≢כꜘ▬꜠

6.5m/s ─◄ꜞ▪╩

⌂ ⌐╟╡

⇔√◄ꜞ▪ ≤⇔≡ ⇔√⁹ 

5 

⅜

⌂ ⌂

 כꜘ▬꜠─≤

  

ⱨ▼ꜞכ  

 

⅜

⌐ 151

 

Ᵽכ

☻ⱴ☻♃כ

 

 

⌐╟╡ ⇔

√◄ꜞ▪ 

┼─ ⅜ ↕╣╢

√╘⁸ ⅛╠

≤ ↕╣╢ ⇔√⁹

ⱨ▼ꜞ⁸כ ⁸

│ ─ ⅛╠

200m─ ╩≤∫√⁹ 
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 2.1- 1 (2) כꜘ▬꜠    

No. 1 2 ꜠▬ꜘכ

 

 ꜠ⱬꜟ ⌐ ≠ↄ  

6 

⌐

╢

─

 כꜘ▬꜠

⁸ ─

 

 

⅛╠

─  

⅛╠ 500m

─  
⌐╟╡ ⇔

√◄ꜞ▪ 

⁸ ⁸

┘ ⌐≈™

≡⁸ ─ ⌐ ∫≡ ⅜

┬ ⅜№╢⁹ ⅛╠

500m─ ╩ ≤⇔≡⁸

⅛╠

≤ ↕╣╢ ⇔√⁹₈

27 ◄Ⱡꜟ◑כ

⌐ ◓fi♬כ♂╢∆

₉≢│⁸ 500m

╩ ≤⇔≡™╢⁹

⌂⅔⁸ │כꜘ▬꜠ ≢│

⌂ↄ⁸ ⅛╠─ ≤

⇔≡™╢↓≤⌐ ⅜ ≢

№╢⁹ ⅜ ↕╣╢ │⁸

⅛╠─

↔≤─ ─ ┘

╩ ⇔⁸ ⌐╟╢

╩ ∆╢ ⅜№╢⁹ 

7 

⅜ ⌂

⌂≥─꜠

 כꜘ▬

 

 
 

 

 

⌐╟╡ ⇔

√◄ꜞ▪ 

⌐╟╢ ⁸

⌐╟╢ ╩

⅛╠

≤ ↕╣╢ ⇔√⁹ 

ꜟⱩכ◔ 8  
Ⱪכ◔

ꜟ 
╡╟⌐ ꜟⱩכ◔ ⇔

√◄ꜞ▪ 

⅛╠ ┘

┼─ ⌐ ™╠╣≡™╢

─┼ꜟⱩכ◔ ⅜ ↕

╣╢√╘⁸

⅛╠ ≤ ↕╣╢

⇔√⁹ 

9   ⅛╠ 100m─

 

⌐╟╡ ⇔

√◄ꜞ▪ 

⌐ ≠⅝⁸

⅛╠ 100m│

⌐ ↕╣╢↓≤⅜№

╡⁸ ⌐ ⅜⅛⅛╢

⅜№╢⁹

⌐╟╣┌⁸ ⌐⅔™≡│

─ │⇔

⌂™⅜⁸ ≡™⅔⌐◓fi♬כ♂

│⁸ כ ─

100m╩

⅛╠

≤ ↕╣╢ ⇔√⁹ 
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 2.1- 1 (3) כꜘ▬꜠    

No. 1 2 ꜠▬ꜘכ

 

 ꜠ⱬꜟ ⌐ ≠ↄ  

10 

⅜ ⌂

⌂≥─꜠

 כꜘ▬

 

 

 
 

 
◄ꜞ▪ A 

─ ⅜ ⌐ ⇔

≡™╢₈ ₉─

⌐≈™≡⁸ ≤─

─ ⌐≈™≡│

─ ⅜ ⌐ ∆═⅝↓

≤⁸≤─ ⅜ ╟

╡№∫√⁹╟∫≡⁸

─ ╩₈ ◄ꜞ▪ A₉⌐

⇔√⁹ 

11   

 

◄ꜞ▪ B 

╙ ╙ ╩ ⅝

ↄ ℮ ≢№╡⁸ ┼─

─ │⁸ ⌐ ⇔™

⅜ ∂╢ ⅜№╢⁹ 

∟╡╘╪ ◦ꜝ☻ ╛Ɫ⸗

⅜ ╦╣≡™╢

⌐≈™≡│⁸ ≤

─ ─ ⅜ ™◄ꜞ▪

≢│ ⅜ ⌂◄

ꜞ▪ ≤⇔≡₈ ◄ꜞ▪ B₉

⌐ ⇔√⁹ 

12   ◄ꜞ▪ B 

─ Ɫ⸗ה♃♅►

○ │ ─ ⅜

≢№╡⁸₈ ◄ꜞ▪ B₉⌐

⇔√⁹ 

13  ◒꜡ⱴ◓꜡  ◄ꜞ▪ B 

⌐╦√╢◒꜡ⱴ◓꜡─

│ ─ ⅜

≢№╡⁸₈ ◄ꜞ▪ B₉⌐

⇔√⁹ 

14 

⌐

╢

─ ⁸

⁸

≤─ ╣

™ ─꜠▬

 כꜘ

⌂

─╕≤╕╡

─  

─√╘

─

KBA  

Ί 
◄ꜞ▪ 

─ ─ ⌐⌂╢

⌂ ≢№╢√╘⁸

◄ꜞ▪≤⇔√⁹ 

15 
─ ⅛╠

⅜

™  

─

⅛╠ ⅜

™  

( ⁸

)  

◄ꜞ▪ 

─ ─ ⌐⌂╢

⌂ ≢№╢√╘⁸

◄ꜞ▪≤⇔√⁹ 

ה 16  Ί 
◄ꜞ▪ 

│ ─ ─ ≤⇔

≡ ≢№╡⁸ │ ─

№╢™│ ⌐

⌂ ╩ ℮√╘⁸

◄ꜞ▪≤⇔√⁹ 
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 2.1- 1 (4) כꜘ▬꜠    

No. 1 2 ꜠▬ꜘכ

 

 ꜠ⱬꜟ 
⌐ ≠ↄ

 

17 

⌐

╢

─

⁸

⁸

≤─ ╣

™ ─꜠▬

 כꜘ

  

⌂ ⅛╠

4

─ ⁸⅛

≈⁸ ⅛╠

⅜ 10

─ ↕

197 ─

─ ╩ ⇔

√  

◄ꜞ

▪ 

₈ ●▬♪ꜝ

▬fi ₉ UHV

┘₈

⌐

⅔↑╢

 ₉

NEDO╩ ⌐⁸

⅛╠₈ ─ ≢

╩ ⌐∆

╢╟℮⌐⌂╢₉≤↕╣

╢ 4

─ ┘

⅛╠₈ ╩

↑╢╟℮⌐⌂╢₉≤↕

╣╢ 10

─ ╩

◄ꜞ▪≤

⇔≡ ⇔√⁹ 

18  

─

⌂ כꜟ╡

♩( 1) 

─ ⌂ ╡

 ♩כꜟ

⅛╠ 5.0km ─

⁸

 ♩כꜟ╡

◄ꜞ

▪ 

─

─ⱥ▪ꜞfi◓⌐

≠⅝⁸ ⱡ

⅛╠

─ ─ כꜟ╡

♩≤

╩♩כꜟ╡

◄ꜞ▪≤⇔

√⁹ 

─

⌂ כꜟ╡

♩( 2)  

─☿fi◦♥▫

ⱦ♥▫ⱴ♇ⱪ 
◄ꜞ

▪ 

▪☿☻ⱷfi♩♦

☻כⱬ♃כ

⌐⅔↑╢ ─☿fi

◦♥▫ⱦ♥▫ⱴ♇ⱪ

─ ꜠ⱬꜟⱷ

♇◦ꜙ─ ╩

◄ꜞ▪

≤⇔√⁹ 
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 fi◓ⱴ♇ⱪ♬כ♂

─כꜘ▬꜠ ⌐ ≠™≡ ╩fi◓ⱴ♇ⱪ♬כ♂√⇔ 2.1- 1 2.1- 2⌐ ⇔√⁹ 

 

2.1-  fi◓ⱴ♇ⱪ♬כ♂ 1
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2.1- fi◓ⱴ♇ⱪ♬כ♂ 2  

β ◄ꜞ▪─ │ 467ha≤⌂╢⁹ 
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⌐ ╢ ⱴ♇ⱪכꜘ▬꜠ה  

◄ꜞ▪ 

1) ◄ꜞ▪ 

⌐╟╡ │ ⌂ ⅜ ↕╣╢ ⌐╟╡ ╩ ∆╢↓≤

⅜ ⅎ╠╣╢◄ꜞ▪≤⇔≡ 2.1- 3⌐ ∆ ╩ ◄ꜞ▪≤⇔√⁹ 

 

 

2.1- 3 ◄ꜞ▪ 
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2) ◄ꜞ▪⌐  כꜘ▬꜠╢

◄ꜞ▪⌐ │כꜘ▬꜠╢╣╕ 2.1- 2⌐ ∆≤⅔╡≢№╢⁹ 

─≥↔כꜘ▬꜠ ≤ ≤⇔≡ ╩ᵑ ᵕ⌐ ∆⁹ 

 

2.1- 2 ◄ꜞ▪⌐  כꜘ▬꜠╢╣╕

  ꜠ⱬꜟ 

 
 

 
◄ꜞ▪ 

 
 

 
◄ꜞ▪ 

 ⌐ ╢  ◄ꜞ▪ 

 

    ᵑ  

 

2.1- 4  

β ⁸ ─ │ ⌐╟╡⁸ ⌐ ⅜ ╘╠╣≡⅔

╡⁸ ─ ⌐№√∫≡⁸ ⅝⌂ ⅜№╢╒⅛⁸ ≤⌂╢ ⌐⅔™≡╙

─ ⌐ ⇔™ ╩ ╓∆ ⅜ ™≤ ⅎ╠╣╢↓≤⅛╠⁸ ─∆═≡─ ╩ ◄ꜞ▪≤

⇔√⁹ 
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    ᵒ  

 

2.1- 5  
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    ᵓ  

 

2.1- 6  
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    ᵔ  

 

2.1- ה 7  
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    ᵕ  

 

2.1- 8  
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⌐ ╢ ⱴ♇ⱪכꜘ▬꜠ה  

⌐╟╡ כꜘ▬꜠╢∆ ⌐╟╡ ⇔√◄ꜞ▪  

⅛╠ ≤ ↕╣╢ ≤⇔≡  2.1- 9 ┘ 2.1- 3 ⌐ כꜘ▬꜠∆

◓fi♬כ♂╩ ⅛╠ ⇔√ ⌐╟╡ ⇔√◄ꜞ▪ ⁹ 

─≥↔כꜘ▬꜠ ≤ ≤⇔≡ ╩ 1 8)⌐ ∆⁹ 

 

 2.1- 9 ⌐╟╡ ⇔√◄ꜞ▪ 

 

2.1- 3 ⌐╟╡ ⇔√◄ꜞ▪ 

  

 6.5m/s  

 

ⱨ▼ꜞכ  

 

⅜ ⌐ 151  

Ᵽכ☻ⱴ☻♃כ  

 

⅛╠─  ⅛╠ 500m─  

 
─  

─  

 ꜟⱩכ◔ ꜟⱩכ◔

 ⅛╠ 100m─  
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1) 6.5m/s  

 

2.1- 10 6.5m/s  
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2) 6.5m/s  

 

2.1- 11 6.5m/s  
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3)  

 

2.1- 12  
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4) ⅛╠─ 500m 

 

2.1- 13 ⅛╠─ 500m 
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5) ⅛╠─ 500m  

 

2.1- 14 ⅛╠─ 500m  
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ה (6  

 

2.1- ה 15  
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 ꜟⱩכ◔ (7

 

2.1-  ꜟⱩכ◔ 16
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8)  

 

2.1- 17  
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∕─ ─ ⱴ♇ⱪכꜘ▬꜠ה  

◄ꜞ▪ 

◄ꜞ▪ ─ ─℮∟⁸ ⅛╠ ≤ ↕╣╢◄ꜞ▪(

⌐╟╡ ⇔√◄ꜞ▪)╩ ⇔√◄ꜞ▪╩ ◄ꜞ▪≤⇔√⁹ ◄ꜞ▪╩ 2.1- 4 ┘

2.1- 18⌐ ∆╟℮⌐↕╠⌐ ≈⌐ ⇔√⁹ 

⌐ ⅜ ╦╣⁸ ≤─ ⅜ ⌂◄ꜞ▪╩ ◄ꜞ▪ A≤⇔⁸ ⌐

⁸ ⁸ ⅜ ╦╣⁸ ≤─ ─ ⅜ ™◄ꜞ▪

≢│ ⌂◄ꜞ▪ ╩ ◄ꜞ▪B≤⇔√⁹ 

─≥↔כꜘ▬꜠ ≤ ≤⇔≡ ╩ 1) 4)⌐ ∆⁹ 

 

2.1- 4 ◄ꜞ▪ 

  ꜠ⱬꜟ 

 
 

 
◄ꜞ▪ A 

 
 

 
◄ꜞ▪ B 

  

 ◒꜡ⱴ◓꜡  

 

 

2.1- 18 ◄ꜞ▪ 
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1) ◄ꜞ▪ A  

 

2.1- 19 ◄ꜞ▪ A  

β↓─ │₈ ◄ꜞ▪₉ ┘ ┘ ▬fiⱨꜝ ─ ₈ ⌐╟╡ ⇔√◄ꜞ

▪₉ ╩ ∆╢ ─◄ꜞ▪╩ ⇔≡™╢ 1.5- 1 ⁹ 
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2) ◄ꜞ▪ A  

 

2.1- 20 ◄ꜞ▪ A  

β↓─ │₈ ◄ꜞ▪₉ ┘ ┘ ▬fiⱨꜝ ─ ₈ ⌐╟╡ ⇔√◄ꜞ

▪₉ ╩ ∆╢ ─◄ꜞ▪╩ ⇔≡™╢ 1.5- 1 ⁹ 
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3) ◄ꜞ▪ B  

 

2.1- 21 ◄ꜞ▪ B  

β↓─ │₈ ◄ꜞ▪₉ ┘ ┘ ▬fiⱨꜝ ─ ₈ ⌐╟╡ ⇔√◄ꜞ

▪₉ ╩ ∆╢ ─◄ꜞ▪╩ ⇔≡™╢ 1.5- 1 ⁹ 
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4) ◄ꜞ▪ B ה  

 

2.1- 22 ◄ꜞ▪ B ה  

β↓─ │₈ ◄ꜞ▪₉ ┘ ┘ ▬fiⱨꜝ ─ ₈ ⌐╟╡ ⇔√◄ꜞ

▪₉ ╩ ∆╢ ─◄ꜞ▪╩ ⇔≡™╢ 1.5- 1 ⁹ 
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◄ꜞ▪ 

◄ꜞ▪A─℮∟⁸ ⌐╟╢ ⅜ ⌂◄ꜞ▪╩ ◄ꜞ▪≤⇔√⁹ 2.1- 23

 

 

 

2.1- 23 ◄ꜞ▪ 
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◄ꜞ▪ 

─ ─ │ ↑⌂™╙──⁸ ┼─ ⌂ ⅜ ⌂ ≤⇔≡

2.1- 5 ┘ 2.1- 24(1) (3) ⌐ ╩כꜘ▬꜠∆ ◄ꜞ▪≤⇔≡ ⇔√⁹

◄ꜞ▪│ ↔≤⌐ ⌂ ─╕≤╕╡─ ⁸ ⁸ ⌐ ↑≡ ⇔

─≥↔כꜘ▬꜠⁹√ ≤ ≤⇔≡ ╩ 1 7)⌐ ∆⁹ 

 

2.1- 5 ◄ꜞ▪ 

   ꜠ⱬꜟ 

⌂ ─

╕≤╕╡─  

─√

╘─ KBA  
Ί 

◄ꜞ▪ 

ה  Ί 

─ ⅛

╠ ⅜ ™  

─ ⅛╠

⅜ ™  

( ⁸ )  

  

⌂ ⅛╠

4 ─  

⅛╠─ ⅜

10 ⌐⌂╢  

 

─ ⌂ ╡ꜟ

)♩כ 1) 

─ ⌂  ♩כꜟ╡

⅛╠ 5.0km─ ⁸ ה

 ♩כꜟ╡

─ ⌂ ╡ꜟ

)♩כ 2) 

▪☿☻ⱷfi♩♦כ♃ⱬכ

☻ ⌐⅔↑╢ ─☿

fi◦♥▫ⱦ♥▫ⱴ♇ⱪ 

 

 

2.1- 24(1)  ◄ꜞ▪ ⌂ ─╕≤╕╡─   
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2.1- 24(2)  ◄ꜞ▪  
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2.1- 24(3)  ◄ꜞ▪  

  



 

2- 32 

 ( 168)   

1) ─√╘─ KBA  

 

2.1- 25 ─√╘─ KBA  
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2) ─√╘─ KBA  

 

2.1- 26 ─√╘─ KBA  
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ה (3  

 

2.1- ה 27  
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ה (3  

 

2.1- ה 28  
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           ȱɧɞ  ḹǯ₲  

 

 

⁸ Ὶ ǲǶ ȋ⅝ ǲȏǪǭ ƵǱ ḹǓἭ᷀ǞǭǋȅǠƳȅǦƲ ′ǲǶ˲›

₲ Ǔ ρǜȓǭǋȅǠƳ ḹɵ₲ ǶƲẉ Ǳ ǵ ɵ ԂǵḹǲǱǪǭǋȒǧǘǮ

ǱǖƲ ɵ ǵ ǲȏȒ ȋ⅝ ǵ ӓƲ ͑ ǵʣǮȉ Ǳ ṑǮǠƳȅǦƲ

₲ ǮǶẉǖǵ ȑ ȉ ḹȋֿ̜כḹǯǞǭѫ ǞǭǋȅǠƳ 

ʣ Ҙ ș ǠȒ ǲǶƲ ḹƲ₲ Ǳǰǵ ȋἭ᷀ Ʋ Ӿ ȋ₁ᾜ

Ǳǰǵ ǵכֿ ȋѫ ǵ ǲǫǋǭ Ǳ ș ǋƲⱳ Ǳ ˗ ș ǠȒǚǯ

Ǔ ǮǠƳ 

 

 

ᶫ 2.1 - 29  ḹǯ₲ ǵ☻ҊǵȢɟɶȶ 

їЖ ḹɵ₲ ɵȳɱȲ ǵͪЋ ̉ᴇ 2 ₴ 10 Ʋ ⅍ HP  

 

  

Ƞɜɠḹ Ȫɧɠḹ 

К ȋЊȑ ǵ ǒǱ ⅝ǲ ȐȓȅǠ ῑḹǲ Ǟǭ ǞȅǠ 

ᶫ 2.1 - 30  ḹǵ  

їЖ Ƽ ḹǯǶƽ ̉ᴇ 2 ₴ 10 ƲǢǯǍǨɋɁɆHP  
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4)  

 

2.1- 31  
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5)  

 

2.1- 32 ⌂ ⅛╠ 4 ─ ⁸ 

⅛╠ 10 ─  
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             ȱɧɞ  ḉ ǯ Ҙ ǵ Ǐ  

 

 

ǲǑǋǭᾍ ǵ ǏǵẎǔǜș ǞƲ Ǡ ǯǞǭƲʝ ǲƼ ƽǓ

ǋȐȓȅǠƳ ¿ ǵẎǔǜǶᾍ ǵẎǔǜ ǯᾍ ȅǮǵ ǵ˘ǫ

ǵ ͜Ǯ ὑǜȓȅǠƳ 

 

 

 

 

 

 

 

 

ḉ ǵ Ǐ  

їЖ Ƽ ṑȠȹȷɟɱɆ ɜɉɣȠɩƽ ₳ 7 ₴Ʋ ṑȠȹȷɟɱɆ ̝ ṑ ȹɱȽɶ  

Ƽᶮ ɵᶮὑЏᶸКǲǑǘȒ Ҙ ǵᾃ ǲ ǠȒ ȪȢɇɧȢɱƽ ₳ 25 ₴Ʋ ṑ  

 

Ҙ ǵ ǲᾍǠȒ֚ꜘǑȏǺ Ιǵ ǯǞǭƲ Ҙ ǵḉ ǓƼ

0-4¡ȅǮǶƲ Ҙ Ƕ ǏȒǓ ǲǱȐǱǋƽǯǜȓƲƼ 3-/¡ǒȐǶƲ ǵ Ǯװ

Ҙ ș ǲǠȒȏǍǲǱȒƽǯǜȓǭǋȅǠƳ 

 

ḉ ǯ ṃ֗Ǻ Ҙ ǵ Ǐ ǵ  

ṃǵ Ǐ ǵ 1  

Ҙ ǲᾍǠȒ֚ꜘ֗ǺǤǵ

Ιǵ 2  
ḉ

 

ṃǵ Ǐ  

/-4¡ ǓȋǪǯȖǒȒƳἳ ǯ ẃǵӫ♥ ǵ ̏Ƕ ǖƲ

ȪȷǵǢǋȉǉȒƳ 

 

 

 

Ŀ 0-4¡ȅǮǶƲ Ҙ Ƕ Ǐ

ȒǓ ǲǱȐǱǋƳ 

 

 

 

 

Ŀ 3-/¡ǒȐǶƲ ǵ Ǯװ Ҙ

ș ǲǠȒȏǍǲǱȒƳ 

 

 

Ŀ 8.0 ¡ǒȐǶƲ Ҙ ǲᾍǞǭ

ᶿ ș ǏỒȈȒƳ 

0-/¡ Ӧѝǲ ǏȒǘȓǰƲ ǲǶȂǯȚǰ ǲǱȐǱǋƳȪ

ȷǓǒǒǪǭ ǏǲǖǋƳ 

1.5

1¡ 

ȵɩȦɁɆǲǱǪǭǋȒḹֻǶ ǖ ǏƲḹֻǲȏǪǭǶ

ǲ ǲǱȑїǠƳȵɩȦɁɆǲȏȐǡƲǜȐǲ ṑ

ᴇṄ ǜȓǭǋȒḹֻǲǶƲȂǯȚǰ ǲǱȐǱǋƳϽ ǵ

қ ǲȏǪǭǶƲ ǏǱǋǚǯȉǉȒƳ 

2¡ ȅǮȏǖ ǏȒȏǍǲǱȑƲ ǲǱȒƳθ Ƕ

֞ǘǱǋƳ 

5

5¡ 

ȋȋẎǔǖ ǏƲ ǲȉẎǔǱ◙ ǓǉȒ ᶫșˍ

Ǡ Ƴ ȉȏǖ ǏȒȏǍǲǱȒƳᶿ Ƕǉȅȑ֞ǘǱ

ǋ ʣ ǒ Ƴ 

10

01¡ 

ȈǋǪǸǋǲẎǔǖǱȑƲθ ș֞ǘȒȏǍǲǱȒƳ₳ḅ

ǱǯǚȔǮǶḉ ׄǵ ǯǞǭǶ ǪǦἭ᷀ǲ

Ǳȑקᶪǵ ǯǶ ᴇǞǏǱǋƳ 

1/¡ ʣǙȒȏǍǱ̍ ǲǉȑƲᶿ ȉ▌ǖǱȒƳ 

1 Ƽ ᾍ ȪȢɇɧȢɱ ƽ ᴇ 56 ₴ƲUHV ѩỖᴣ̝ ṑ ̝ ᷂ѝ ̝  
2 Ƽ Ҙ ǲǑǘȒ ṑ◙ ὕ  Ḹף ƽ 

₳ 30 ₴ 7 Ʋᶮ ˲ ȦɋɩȬɶɵ ֻ   

¿ tan - 1 (s/d) ↓  

 ᾍ ǵẎǔǜ 

 ᾍ ȅǮǵ  
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6) ─ ⌂ (1)♩כꜟ╡  

 

2.1- 33 ─ ⌂ (1)♩כꜟ╡  
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7) ─ ⌂ )♩כꜟ╡ 2) 

 

 2.1- 34 ─ ⌂ )♩כꜟ╡ 2) 
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◄ꜞ▪  

₈ ◄ꜞ▪₉≤⇔≡ ⇔√◄ꜞ▪╩ ⌐⁸ ⁸ ─ ≤ ╩

∆╢ ≢─ ╩₈◄ꜞ▪ ₉≤⇔≡ ⇔√⁹↓─◄ꜞ▪ ⌐⅔™≡ ╩ ∆╢

│⁸ ─◄ꜞ▪ ╩ ⌐⁸ ⌐ ∆╢ ⅜№╢⁹ 

 

3.1 ◄ꜞ▪ ─  

₈ ◄ꜞ▪₉ │⁸₈ ◄ꜞ▪₉╩ 3≈─◄ꜞ▪⌐ 3.1 - 1─≤⅔╡ ⇔√ ≢⁸∕╣∙╣

─◄ꜞ▪≢ ⇔√⁹ ◄ꜞ▪│⁸ ≈─ ─ ה ≢№╡⁸ ◄ꜞ▪

ᵑ₈ ₉│ ⁸ ◄ꜞ▪ᵒ₈ ₉│ ┘ ⁸

◄ꜞ▪ᵓ₈ ה ₉│ ⅜∕╣∙╣ ╩ ∆╢◄ꜞ▪≢№╢⁹ ─ │

 3.1- 1⌐ ∆≤⅔╡≢№╢⁹ 

 

3.1 - 1 ◄ꜞ▪ 

 

 3.1- 1 ◄ꜞ▪─ ה ⌐ ∆╢ ─  

  
 

  

 
 

 
53  

 

 

 

 

 

 
 

 
63  

 

 

 

 

 

367ha 

50.6ha 

35.7ha 

12.7ha 
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3.2 ◄ꜞ▪  

◄ꜞ▪ᵑ  

ȦɨȠǵ׀  

◄ꜞ▪ᵑ  

ȦɨȠǵ  

◓fi♬כ♂ה ─ ─ ⌐ ∆╢⁹ 

ה ⅛╠─ ─ │ 500m≢№╡⁸ ─◄ꜞ▪ │ ╙ ™ ≢ ⅛╠

1,700m ╣≡™╢⁹ 

ה ⌐│ ╛ ⅜№╡⁸ ⅜ ⅜∫≡™╢⁹ 

▪ꜞ◄ה ⌐│ ⅜№╡⁸ ╡─ ⌐│♅ꜙ►ⱥ╛ ↄ─ ⅜ ↕╣╢⁹ 

─▪ꜞ◄ה │ 367ha≢№╡⁸ ◄ꜞ▪─ ≢ ╙ ⅝™⁹ 

ה ─ ה ≢№╡⁸ 20 ─◄ꜞ▪≢№╢⁹ 

▪ꜞ◄ה ─ │ 7.0 7.5 m/s≢№╢⁹ Nedo ⱴ♇ⱪ  

ה ─ │ ⌐ ה ≢№╢⁹ 

▪ꜞ◄ה ┘◄ꜞ▪ ─ │⁸ ⌐ ↔⅛ה╓≈↓√⁸ ⁸ ⁸Ᵽ♇♅ ⁸

≢№╢⁹ 

ȼɶɉɱȮ ᶪКǮǵ̬  

 

  

◄ꜞ▪ᵑ 
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ȦɨȠŪ ′ ֥ Ћ̱ᶫ 

 

ȦɨȠŪ  
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◄ꜞ▪ᵑ⌐⅔↑╢ (1)  

 ǠȀǔ˗  

ה

ה ─  

 ◄ꜞ▪ᵑ≤ ─ ─ │ 500m≢№╢⁹

─ ⌐ ⇔≡ ⅛╠ ∑╠╣╢ ה ╛

⌐╟╢ ─ ─ ⌐≈™≡ ∆╢ ⅜№╢⁹ β

╛ ⌂≥─⁸ ⌐│ ─ ─⌂™ ╙ ╕╣

≡™╢ ⅜№╢⁹  

 ◄ꜞ▪ ⌐ ∆╢ ⌐│ ⁸

⁸ ⅜ ∆╢⁹╕√⁸ ⌐│

⁸ ⅜ ∆╢⁹↕╠⌐⁸ ⅜ ⌂ ≤⇔

≡⁸ ─ ⁸ ⅜ ∆╢⁹

⅛╠ ∑╠╣╢ ה ╛ ─ ─

┼─ ⌐≈™≡ ∆╢ ⅜№╢⁹ 

⌂ ┘

 

─ ꜠♇♪

 ♃כ♦

◄ꜞ▪ ⌐ ⅜ ∆╢⁹ ─ ⌐

∆╢ ⅜№╢⁹ 

 ⌂ ╡ ─ꜟ

 ♩כ

꜠ⱬꜟ A3≢№╢[ ]  IB ♅ꜙ►

ⱥ⁸[ ]  VU ◘◦Ᵽ ─ ╡─ ⅜

◄ꜞ▪ ⌐ ╕╣╢⁹╕√⁸ IB ◘fi◌ⱡ◗

▬─ ─ ה ☻כ◖ ┘ ⌐⅔↑╢

◖◒●fi─ ─ ה ה ≡™≈⌐☻כ◖

╙ ∆╢ ⅜№╢⁹ ─ כ♄כ꜠≡™≈⌐╡ ╩ 1

∫√ ⁸ ⅛╠ ┼ ⅛℮ ⅜

↕╣⁸ ─ ≤ ↕╣╢ ↕ 200m╕≢─ ╩

1/4 ⅜ ⇔≡™√√╘⁸ ╡ ┼─ ⌐ ∆╢ ⅜

№╢⁹ 

⌂

─╕≤╕╡─  

ה  ─ ⌐꞉◌ⱷ ⁸ ⅜ ∆╢⁹ ─ ─

⌐≈™≡ ∆╢ ⅜№╢⁹ 

 ⌂  ◄ꜞ▪ ⌐│⁸ ≤⇔≡ ⅜ ∆╢⁹

─ ⌐╟∫≡│⁸ ╩ ∂╢╟℮⌐⌂╢

⅜ 10 ─◄ꜞ▪⌐⌂╢⁹ 

─

⅛╠─

 

 ◄ꜞ▪ ┘ ⌐│⁸ ┘ ⅜

∆╢√╘⁸ ∆╢ ⅜№╢⁹ ⌐ ≠™≡⁸

⌐⅔™≡ ─ │

─ ╩ ℮ │⁸ ─ ⅜ ≢№╢⁹╕√⁸

₈ ⌐⅔↑╢ ⌐ ∆╢

₉⁸₈ ─ ₉ ╩ ∆╢↓≤⁹ 
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◄ꜞ▪ᵑ⌐⅔↑╢ (2)  

 ǠȀǔ˗  

∕─   

 

◄ꜞ▪ ⌐ⱨ▼ꜞכ fiꜗ◦כ○ ⱨ▼ꜞכ ⅜

∆╢√╘⁸ ∆╢ ⅜№╢⁹ ─ ⌐ ╦

╢ ⌐≈™≡ ⌐ ⇔⁸ ⌂≥≤ ⌐

╢ ─ ╩ ⌐ ∂≡ ⌐╟

╢ ה ╩ ╗⁹ ∆╢ ⅜№╢⁹ 

ה  ◄ꜞ▪ ⌐│ ⁸ ⅜ ∆╢⁹ ╛

─ ⁸ ┘ ─ ⁸ ⁸ ⌐

╩ ╓↕⌂™╟℮⌐ ⇔⁸ ≤ ⌂ ╩ ℮

⅜№╢⁹ 

 

ה

 

◄ꜞ▪ ┘ ≢│⁸ ה ⅜ ⇔⁸

≢│꞉◌ⱷהⱡꜞ ⁸ ה╓≈↓√⁸│≢

⅛↔ ⁸ ⌂≥⅜ ↕╣≡™╢√╘⁸ ∆╢

⅜№╢⁹ ╩ ∆╢ ⌐ ─ ╩

⇔⁸ ה ─ ╩ ↑√

⌐ ⇔≡⁸ ⌂ ה ╩ ™⁸

╩ ╘√ ─ ─ ╩ ℮ ⅜№╢⁹

─ ⌐≈™≡│ ╩  

 

ה  

◄ꜞ▪ ┘ ≢│⁸ ה ≤⇔≡⁸Ᵽ♇♅ ⁸

─ ╩ ⅝ↄ ℮ ─ ⅜№╢ ⌐

∆╢ ⅜№╢⁹ 

 

1 ─ ◄ꜞ▪ᵑ  

 ǠȀǔ˗  

 

꞉◌ⱷהⱡꜞ  

꞉◌ⱷהⱡꜞ │ ⌐ ↕╣⁸ⱡꜞ ╛ ─╟℮⌂

─ ⌐ ⅜ ≢№╢⁹ 

↔⅛ה╓≈↓√  ╩ ™╢⁹ ⌐ ⌐ ╪≢№╡⁸ ⅜ ≢№╢⁹ 

Ᵽ♇♅  

◦ꜝ☻  

◄ꜞ▪ ┘∕─ ⌐⅔™≡Ᵽ♇♅ ─ ⅜↕╣╢⁹ ╩ ⅝ↄ

℮ ≢⁸ ─ ─ │ ⌐ ⇔™ ⅜≢╢ ⅜№

╢√╘⁸ ─ ─ ⌐│⁸ ⅜ ≢№╢⁹ 

 

Ɫ⸗  

◄ꜞ▪ ⌐⅔™≡ │⌂™⅜⁸◄ꜞ▪╟╡ ⌐

⅜ ↕╣≡™╢⁹Ᵽ♇♅ ≤ ⌐ ─ ─

│⁸ ⌐ ⇔™ ⅜ ╢ ⅜№╢√╘⁸ ∆╢ ⅜№╢⁹ 
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ȦɨȠŪǲǑǘȒ ˗ ɵ ק̭ Ʋ ǵ◙ ̮ᾱ  

 

ȦɨȠŪǲǑǘȒ ˗ ɵ ק̭ Ʋ ǵ◙ ṑ  
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ȦɨȠŪǲǑǘȒ ˗ Ǳ᷂◐֗Ǻ᷂  

 

ȦɨȠŪǲǑǘȒ ˗ ʺ Ǳ ȑ ǵɩɶɆ  
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ȦɨȠŪǲǑǘȒ ˗ Ǳ ṑǵȅǯȅȑǵḹ ḹɵ₲  

 

ȦɨȠŪǲǑǘȒ ˗  
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ȦɨȠŪǲǑǘȒ ˗ ῚͪЋӢḢ  

 

ȦɨȠŪǲǑǘȒ ˗ ʣ˧  
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ȦɨȠŪǲǑǘȒ ˗ ɵ  

 

ȦɨȠŪǲǑǘȒ ˗  Ӣ ɵВֿ  
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ȦɨȠŪǲǑǘȒ ˗  ֯ ɵ  
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◄ꜞ▪ᵒ  

◄ꜞ▪ᵒ─  

ȦɨȠǵ׀  

◄ꜞ▪ᵒ  

ȦɨȠǵ  

─▪ꜞ◄ה │ 51ha≢№╢⁹ ה ⁸ ─ ⌐ ∆╢⁹ 

ה ⅛╠─ │ 500m≢№╡⁸ ─◄ꜞ▪ │ ╙ ™ ≢ ⅛╠

1,000m ╣≡™╢⁹ 

ה ה ⅜∕╣∙╣ ה ⌐ ⇔⁸ ↄ─ ⅜ ╠╣╢⁹ 

ה ⌐│⁸♩ⱦⱢ♀╛◦fiⱲꜟ ≢№╢◦○ⱴⱠ◐⁸Ɫⱴ◘☺ ─ ⅜ ה

∆╢⁹ 

▪ꜞ◄ה │ ─ ה ⁸ │ ─ ה ≢№╡⁸

 20 ─◄ꜞ▪≢№╢⁹ 

ה │ 7.0 7.5 m/s⁸ ≢ 7.5 8.0 m/s≢№╢⁹ Nedo ⱴ♇ⱪ  

ה ─ │ ⌐ ה ≢№╢⁹ 

▪ꜞ◄ה ─ │⁸ ⌐ ⱡꜞה꞉◌ⱷה◖fiⱩ ↔⅛ה╓≈↓√⁸ ≢№╢⁹ 

ȼɶɉɱȮ ᶪКǮǵ̬  

 

  

◄ꜞ▪ᵒ 
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ȦɨȠū ′ ֥ Ћ̱ᶫ 

 

ȦɨȠū  

 

 

  



 

3- 14 

( 191)  

◄ꜞ▪ᵒ⌐⅔↑╢ (1)  

 ǠȀǔ˗  

ה

ה ─  

 ◄ꜞ▪ᵒ≤ ─ ─ │ 500m≢№╢⁹

─ ⌐ ∆╢⅜⁸ ⅛╠ ∑╠╣╢ ה

╛ ⌐╟╢ ─ ─ ⌐≈™≡ ∆╢

⅜№╢⁹ β ╛ ⌂≥─⁸ ⌐│ ─ ─⌂™

╙ ╕╣≡™╢ ⅜№╢⁹  

 ◄ꜞ▪ ⌐ ∆╢ ⅜ ⌂ ≤⇔≡⁸

⅜ ∆╢⁹ ⅛╠ ∑╠╣╢ ה ╛ ─

─ ┼─ ⌐≈™≡ ∆╢ ⅜№╢⁹ 

⌂ ┘

 

─ ꜠♇♪

 ♃כ♦

◄ꜞ▪ ⌐ ⅜ ∆╢⁹ ─ ⌐

∆╢ ⅜№╢⁹ 

 ⌂ ╡ ─ꜟ

 ♩כ

▫♥⁸EADAS─☿fi◦♥▫ⱦ╡№⅜♩כꜟ╡

ⱴ♇ⱪ ꜠ⱬꜟA3[ ]  IB ♅ꜙ►ⱥ⁸

[ ]  VU ◘◦Ᵽ ─ ╡ ─ⱷ♇

◦ꜙ⅜ ╕╣╢⁹ IB ◘fi◌ⱡ◗▬─ ─

ה ⁸☻כ◖ ┘ ⌐⅔↑╢ ◖◒●

fi─ ─ ה ה ╙⌐☻כ◖ ∆╢ ⅜№

╢⁹ ─ כ♄כ꜠≡™≈⌐╡ ╩ 1 ∫√ ⁸

⅛╠ ┼ ⅛℮ ⅜ ↕╣⁸ ─

≤ ↕╣╢ ↕ 200m╕≢─ ╩ 1/4 ⅜ ⇔≡™√

√╘⁸ ╡ ┼─ ⌐ ∆╢ ⅜№╢⁹ 

⌂

─╕≤╕╡─  

ה  ─ ⌐꞉◌ⱷ ⁸ ⅜ ∆╢⁹ ─ ─

╛ ⅜ ↕╣√ ─ ┼─ ⌐≈™≡

∆╢ ⅜№╢⁹ 

 ⌂  ◄ꜞ▪╩ ≢⅝╢ ≤⇔≡⁸ ┘

ﬞ ⅜ ∆╢⁹ ∆╢ ⌐ ⇔≡⁸ ⅛╠─

⁸ ⌂ ⁸ ⌂≥ ⁸

─ ⌐ ∆╢ ⅜№╢⁹ 

─

⅛╠─

 

 ◄ꜞ▪ ⌐│⁸ ┘ ⅜ ∆╢

√╘⁸ ∆╢ ⅜№╢⁹ 

∕─  

 

◄ꜞ▪ ⌐ⱨ▼ꜞכ fiꜗ◦כ○ ⱨ▼ꜞכ ⁸

⌐ ⅜ ∆╢√╘⁸ ∆╢ ⅜№

╢⁹ ─ ⌐ ╦╢ ⌐≈™≡ ⌐ ⇔⁸

⌂≥≤ ⌐ ╢ ─ ╩

⌐ ∂≡ ⌐╟╢ ה ╩ ╗⁹ ∆╢ ⅜

№╢⁹ 

  



 

3- 15 

( 192)  

◄ꜞ▪ᵒ⌐⅔↑╢ (2)  

 ǠȀǔ˗  

∕─ ─

 

ה  ◄ꜞ▪ ⌐│ ⅜⁸◄ꜞ▪ ⌐│ ⅜ ∆╢⁹

╛ ─ ⁸ ┘ ─ ⁸ ⁸

⌐ ╩ ╓↕⌂™╟℮⌐ ⇔⁸ ≤ ⌂

╩ ℮ ⅜№╢⁹╕√⁸ ≢ ─ ⁸

─ ⅜↕╣╢ │⁸ ⌐ ≠⅝⁸ ─

⅜ ≢№╢⁹ 

 

ה

 

◄ꜞ▪ ⅔╟┘ ≢│⁸ ה ⅜ ⇔⁸

≢│꞉◌ⱷהⱡꜞה◖fiⱩ ⁸ ≢│⁸

↔⅛ה╓≈↓√ ⌂≥⅜ ↕╣≡™╢√╘⁸ ∆╢

⅜№╢⁹ ╩ ∆╢ ⌐ ─ ╩ ⇔⁸

ה ─ ╩ ↑√

ה ≤─ ⌂ ה ╩ ™⁸

╩ ╘√ ─ ─ ╩ ℮ ⅜№╢⁹

─ ⌐≈™≡│ 2╩  

 

ה  

◄ꜞ▪ ┘ ⌐│⁸ ה ≤⇔≡⁸Ᵽ♇♅ ⁸

─ ╩ ⅝ↄ ℮ ─ ⅜№╢ ⌐

∆╢ ⅜№╢⁹ 

 

2 ─ ◄ꜞ▪ᵒ  

 ǠȀǔ˗  

 

ⱡꜞה꞉◌ⱷה◖fiⱩ  

│ ⌐ ↕╣⁸ⱡꜞ ╛ ─╟℮⌂ ─ ⌐

⅜ ≢№╢⁹ 

↔⅛ה╓≈↓√  ╩ ™╢⁹ ⌐ ⌐ ╪≢№╢√╘⁸ ⅜ ≢№╢⁹ 
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ȦɨȠūǲǑǘȒ ˗ ɵ ק̭ Ʋ ǵ◙ ̮ᾱ  

 

ȦɨȠūǲǑǘȒ ˗ ɵ ק̭ Ʋ ǵ◙ ṑ  
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 ȦɨȠūǲǑǘȒ ˗ Ǳ᷂◐֗Ǻ᷂  

 

ȦɨȠūǲǑǘȒ ˗ ʺ Ǳ ȑ ǵɩɶɆ  

 

  


