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. │∂╘⌐ 

 

-   

│⁸ ⌐⅔↑╢ ╩ ∆╢ ≢ ⌂ ⅝╩ √⇔≡™╢≤≤╙⌐⁸ ─

╛ ≤⌂∫≡ ╩ ⅎ≡™╢ ⌂ ≢№╢ 2002

http://www.jfa.maff.go.jp/j/kikaku/tamenteki/kaisetu/moba/moba_genjou/ ⁹⇔⅛⇔⌂⅜╠⁸

∕─ ╛ ⅜ ⅛╠ ↕╣≡⅔╡⁸ ─ ⌐╙ ⅝⌂ ╩

╓∆ ⅜№╢⁹ 

⌐╙ ⅛⌂ ─ ⅜ ╠╣≡™╢⅜⁸™ↄ≈⅛─ ≢│⁸ ≤ ⌐∕─

⅜ ↕╣≡™╢ Fujita et al. , 2006 2007⁹ ⁸ ⅛⌂ ≠ↄ╡⌐ ↑

√ ─ ⌂≥⌐╟╡⁸∕─ ╩ ∫≡™ↄ√╘⌐│⁸∕─ ╛ ⌐≈™≡

─ ₁⌐ ╩ ╘≡╙╠℮≤≤╙⌐⁸ ─ ╛∕─ ╩ ⌐ ∆╢↓≤⅜ ≢

№╢⁹ 

☿fi♃כ ⁸NPEC≢│⁸ 24 26 ─ 3◌ ⌐╦√

╡⁸ ─ ⌂ ⌐⅔™≡⁸ ⌐╟╢ ╩ ℮≤≤╙⌐⁸

─ ╛ ─ ╩ ≢─ ⌂≥⌐╟╡ ⇔⁸ ─ ╩ ╠⅛

≤⇔√⁹ 27 ⌐│⁸ ⅛⌂ ─≤╡╕≤╘ ╩╙≤⌐⁸ ─ ₁⌐

─ ╩ ⇔≡╙╠℮√╘─ ╩ ⇔√⁹╕√⁸ 4◌ ≢│ ─ ™ ≢

⅝⌂⅛∫√ ⌐ ∆╢ ▪ⱴ⸗ ─ ▪ⱴ⸗ ╩ ╠⅛⌐∆╢√╘⌐⁸

⌐⅔™≡╙ ≢─ ◌ⱷꜝ⌐╟╢ ╩ ∆╢≤≤╙⌐⁸ ╩ ™√

╩ ⇔√⁹ 

29 │⁸ 27⁸28 ⌐ ╠╣√ ╩╙≤⌐⁸ ≤ ≢─

╩ ╛⇔⁸▪ⱴ⸗ ─ ⌐≈™≡╙ ⌂ ╩ ∫√⁹ ⅎ≡⁸ ⌐│

™≡™⌂™ Bottom Reflectance Index Sagawa et,al  2010 ╩ ℮↓≤⌐╟∫≡⁸

╩ ⇔√▪ⱴ⸗ ─ ╩ ⇔√⁹ 

 

-  ⌐≈™≡ 

─ ─ ⌐ ≢│⁸ ─ ╛ ≤ ∂╟℮⌐ ─ ╛ ⅜ ⇔≡

⅜╢ ⅜№╡⁸↓╣╠╩₈ ₉≤ ╪≢™╢ ╒⅛, 2009⁹ │ ⌐ ∆╢

─ ≢⁸ ⁸ ⁸ ─ ⱪ№╡⁸כꜟ◓3 ⌐ ה ⌐ ∆╢⁹ │

≢ ⇔√ ─℮∟ ⌐ ─ ╩ ⇔√ ≢⁸ ⌂≥⌐ ∆╢ ╙№╢⅜⁸ ⌐

⌐ ∆╢⁹ │⁸ ∆╢ ⌐╟╡⁸◖fiⱩ ⁸▪ꜝⱷ ⁸◌☺ⱷ ⁸●ꜝ⸗

1-1 ⱱfi♄꞉ꜝ ─ ♥fi◓◘ ⁸▪ⱴ⸗ 1-2 ≤ ╪≢™╢ , 2010⁹ 

 



 

2 

 

 

1- 1                    1- 2  

 

 

⌐ ∆╢ │⁸ 300 ≢⁸∕─ ⁸ ⅜ 180 ⁸ ⅜ 80 ⁸

⅜ 40 ≤ ↕╣≡™╢ ,2001⁹╕√⁸ ⌐⅔™≡│⁸▪ⱴ⸗⁸◖▪ⱴ⸗⁸☻◕▪ⱴ

⸗⁸►Ⱶⱥꜟ⸗─ 4 ⅜ ⇔≡™╢⁹ ≢│⁸ ╛ ⌂≥⌐ ⇔≡ ∆╢

≢ ↕╣╢ ╩₈ ₉ 1-3 ⁸ 4 ─ ≢ ↕╣╢ ╩₈▪ⱴ

⸗ ₉ 1-4 ≤⇔≡ ∆╢⁹⌂⅔⁸ ─ ─ ⌐≈™≡⁸ 1-1⌐ ⇔√⁹ 

 

 

1- 1  
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1- 3  

ṕ ḭ Ṗ
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1- 4  

 

-  ⌐⅔↑╢↓╣╕≢─  

↓╣╕≢ ⌐⅔™≡ ↕╣√ ⌐╦√╢ ⌐│⁸ 1- 1⌐ →√╙─

⅜№╢⁹↓╣╠─ ⅛╠⁸ ─ │⁸937 ha 1978 ќ781 ha 1993 ќ

1, 101 ha 2001 ќ1, 067.8ha 2011 ≤ ⇔≡⅔╡ 1- 2 ⁸ ─ │╛╛

⌐№╢╟℮⌐╖ⅎ╢⁹⇔⅛⇔⁸ ⅜ ⅝ ╡⁸ ⅔╟┘ ⌂≥≤

⌂∫≡⅝≡⅔╡⁸ ─ ⌐╟∫≡ ↕╣╢ ─ ⅜ ⅜╡⁸ ⅜ ↄ⌂

∫√ ⅜№╢↓≤╩ ⇔⌂↑╠┌⌂╠⌂™⁹ 

▪ⱴ⸗ ⌐ ⇔≡│⁸ 2002 ⅔╟┘ 2013 ≢│⁸∕╣

∙╣ 2001 2002 ≤ 2011 2012 ⌐ ↕╣√ ⅛╠─ ≤ ⅛╠⁸

▪ⱴ⸗ ─ ⅜ ↕╣⁸∕─ │∕╣∙╣ 420ha⅔╟┘ 323ha≤ ╙╠╣≡™╢⁹

√∞⇔⁸↓─▪ⱴ⸗ ─ ⌐≈™≡│⁸ ⅛╠ ─ ╩ ∆╢ ─ ⌐╟╡ ∂

√ ⅜ ↕╣≡⅔╡⁸ ≢─ ╙ ╘⁸▪ⱴ⸗ ─ ╩ ∆╢ ⅜№╢↓≤

⅜ ↕╣≡™╢  2013⁹ ⁸ ⌐⅔↑╢▪ⱴ⸗ ─ │⁸

2 ─ ╩ ∂≡⁸ ─ ⌐ ─ 90 ⅜ ∆╢≤ ↕╣√⁹ 

2001 │⁸ ⅛╠─ ≤ ≢─ ⌐╟╡⁸ ⅛╠ ⌐⅛↑

≡─ ⌐⅔™≡⁸▪ⱴ⸗╩ ╘√ ─ ─ ╩ ⇔≡™╢⁹

2007 ≢│⁸2006 ⅛╠ ⌐⅔↑╢▪ⱴ⸗ ─ ─ ╩ ⌐

⇔⁸ 5⁸7m⌐│ ⌐▪ⱴ⸗⅜⁸ 9⁸11m⌐⅔™≡│☻◕▪ⱴ⸗⅜ ⇔⁸☻◕▪

ⱴ⸗─ │ ⌐ ⅝ↄ ∆╢↓≤⅜ ╠⅛⌐↕╣√⁹↓╣╠ ⌐│⁸ ⌐

Zosteramarina Zosterajaponica

Zosteracaespitosa Halophila sp.
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◖▪ⱴ⸗ ( ה  1999)⌂╠┘⌐▪ⱴ⸗ ה  2006 ⅜ ∆╢↓≤⅜ ↕╣≡

™╢⁹╕√⁸ ≢│⁸ ─ ╛ ⌐╙▪ⱴ⸗ ─ ⅜ ↕

╣≡™╢ ╠ 2012⁸ ╠ 2014⁹ 

⌂⅔⁸ ─ ─ ⌐╟╡⁸ ─▪ⱴ⸗ ⌐⅔™≡⁸1 ─▪ⱴ⸗─

⅜ ↕╣√⁹ 

 

1- 1  

 

 

 

1- 2  

1978 , 1994, 1998; , 2002; , 2013  

 

- ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ  ⱴ♇Ⱨfi◓ 

╩ ⇔≡ ↄ√╘⌐│⁸∕─ ─ ╩ ⌐⸗♬♃ꜞfi◓∆╢ ⅜№╢⁹

0

200

400

600

800

1000

1200

1978 1993 2001 2011

h
a

 1978 2 ה  ◗fi◘ה

  

ה ☿fi♃כ 1994 4

  

1998 5   

 2002 13  

2007 18   

2013 23   

∕─  ≤ 2003 14 ה   

NPEC ☿fi♃כ 2013 2017 24 28 ꜞ

◓fi◦fi☿♩כ⸗  
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─ ╩ ∆╢√╘⌐│⁸ ⅛╠─ ╛ ─ ⌂ ╩│∂╘

₁⌂ ⅜ ∆╢⅜⁸™∏╣╙ ≤ ⅜ ∆╢⁹ ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ

ⱴ♇Ⱨfi◓│⁸ ⅛╠ ∆╢ ─☻Ɑ◒♩ꜟ ╩ ⇔⁸ ⌐ ╩ ╢

≤⇔≡ ╠╣≡⅔╡⁸ ⌐ ♃כ♦─ ⅜ ≢№╢↓≤╛⁸ ⌐ ↕╣√

♃כ♦ ♃כ♦Ⱪ▬◌כ▪ ─ ⅜ ≢№╢↓≤⁸↕╠⌐│ ⌐ ╩ ∆╢↓

≤⌐╟╡⁸ ™ ⌐⅔↑╢ ╩╟╡ ⌐ ≢⅝╢≤™∫√ ╣√ ⅜№╢⁹

1- 3⌐⁸ ⌐ ∆╢ ─ ╩ ∆⁹ 

 

 

 

1- 3  

 

-  NPEC⌐╟╢ ─  

2012 ⅛╠ 2014 ⌐ ⇔√ ⌐╟╡⁸ ─≤⅔╡─ ⅜ ╠╣√⁹ 

⁸ ⁸ ⌂╠┘⌐ ─ ⌐⅔™≡ ╩ ⌐ ⇔⁸

─ ⌂ ⌐ ∆╢ ╛⁸ ⌐ ∆╢ ─ ╛ ╩ ╠⅛⌐⇔√⁹

≢ ∆╢≤⁸ ≢│ⱱfi♄꞉ꜝ ⅜ ╩ ╘⁸ ≢│ ≢№╢ⱴ

◒◘⅜ ╙ ↄ⁸ ≢│ⱱfi♄꞉ꜝ ╛♠ꜟ▪ꜝⱷ ⁸ ≢│ⱱfi♄꞉ꜝ

⅜ ⇔√⁹ ⁸ ⁸ ≢│⁸○○Ⱬⱦ●▬⌂≥─ ⅜ ≢ ╙ ⅛

∫√⁹ ≢│⁸ ≢│ ≤ ⌐ ⅜ ╙ ⅛∫√⅜⁸ ≢│

≤ ⅜⁸ ≢│ ⅜ ╙ ⅛∫√⁹ 

⌐ ∆╢ ─ 2010 2 22 ─ ⌐╟╡⁸●

ꜝ⸗ ⅔╟┘∕─ ─ ⅜ 189ha≤ ↕╣√⁹ ⅛╠ ─ 2010 2 22

─ ⌐╟╡⁸ ─ ⌐ ↕╣√ ╛ ⌐ ∆╢ ╩ ╠⅛≤

⇔⁸ ⅛╠ ─ 2009 11 7 ⅛╠│⁸ ╩ ∆╢

─ ╩ ™ ≢ ⇔√ 1- 4 ⁹ 
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1- 4     

 

2015 ⌐│⁸ ─▪ⱴ⸗ ─ ה ⌐ ∆╢

╩ 6 ≤ 11 ⌐ ∫√≤↓╤⁸ ╙▪ⱴ⸗⅜ ∆╢ ─ ⅜ ↄ⌂╢

≢⁸6 ⌐│ ⅜ ↕╣√╙──⁸11 ⌐│╒≤╪≥ ↕╣⌂⅛∫√√╘⁸ ⌐

∆╢▪ⱴ⸗─ │ ⌐╟∫≡ ⌂╢↓≤⅜ ↕╣√⁹╕√⁸ ⌐⅔↑╢

2 ─ ₒGeoEye- 1 2014 11 22 a⁸b⁸c ₓ╩ ™≡⁸

╖─ ⁸ ⁸ ⁸ ─ 4Ᵽfi♪⌐╟╢ ╩ ∫√≤↓╤⁸ 1- 5─ aΐ⁸bΐ⁸

cΐ ⅜ ╠╣⁸ ™ ⅜ ╠╣√◘Ⱪ◄ꜞ▪ a ⌐⅔↑╢▪ⱴ⸗ │ 207ha

≤ ↕╣√⁹⇔⅛⇔⌂⅜╠⁸↓─ ⌐≈™≡│⁸ ─ ─ ≤ ⇔⌂™◄ꜞ▪

⅜№╢⌂≥ ⌐ b≤ c─◄ꜞ▪ ⁸ ─ ⅜№╢↓≤⅛╠⁸↕╠⌐ ╩ ╘╢ ⅜№

╢≤ ⅎ╠╣√⁹ 

 

 

1- 5  

      20m  

RGB

a ŀΩ b ōΩ c ŎΩ



 

8 

 

 2016 │⁸ ⌐⅔↑╢ 2 5m ─ ╩⁸ Ⱪ▬◌כ▪

⅜ ↕╣√►▼Ⱪ◘▬♩⅛╠ ⇔⁸2016 3 17 ⌐ ↕╣√ RapidEYE─ 5

╩ ⇔⁸ ╩ ∫√⁹↓─ │⁸ 440- 510nm⁸ 520- 590nm⁸ 630- 680nm⁸

꜠♇♪◄♇☺ 690- 730nm⁸ 760- 850nm ─ 5≈─Ᵽfi♪ ⌐╟╡ ↕╣≡™

╢⁹ ─ │⁸ ♁ⱨ♩ ENVI 5.2 ╩ ™⁸Mumby and Edwards2000 ⌂

╠┘⌐ ה 2011 ╩ ⌐ ╩ ⇔√⁹ ≢│⁸ ─◘Ⱪ◄ꜞ▪⌐ ↑

∏⌐ ╩ ∫√⁹╕√⁸2015 ─ ⅛╠⁸▪ⱴ⸗ ─ ⌐│ ╩ ╦⌂™

⌐ ⅜ ↄ⌂∫√↓≤⅛╠⁸ │ ╦∏⌐ ╩ ∫√⁹ 

╖─ RapidEYE ╩ RGB ⇔ₒ 1- 6 a ⁸x ≤ 20 ╩ⱴ☻◒⇔√

⌐⁸ ─ ⌐ ╩♃כ♦☻כꜟ▲♩כ◦√⇔ ™≡⁸ ─ ╩ ∫√o 1- 6

b ⁹x5Ᵽfi♪─ ╩ ™≡⁸ ⌐╟╢ ⅝ ╩ ∫√ ₒ 1- 6 c ⁸x▪ⱴ⸗

⁸ ┘ ≢⁸∕╣∙╣ ה ⌐ ↕╣√ ╙№╢⅜⁸▪ⱴ⸗ ⌐ ⇔

≡│⁸ ─ ≤ ⌡ ⇔≡™√⁹▪ⱴ⸗ ⌐ ↕╣√Ⱨ◒☿ꜟ ⅛╠

⌐⅔↑╢ ─▪ⱴ⸗ ─ │⁸ 716ha≤ ↕╣√⁹√∞⇔⁸ ─ ≢№╢

│ 0.48⁸♃► │ 0.36 ≤⌂╡⁸∕╣╒≥ ™ ≢│⌂⅛∫√⁹▪ⱴ⸗ כ◙כꜚ─

│ 0.65 ≤⌂∫√⅜⁸ ─ │ 0.10⁸ ─ │ 0.49≤⌂╡⁸▪ⱴ⸗ ─

╟╡╙ ⅛∫√⁹ ⌐⁸ ─ ⅜ ⌐ ™↓≤⅜⁸ ─ ≤♃► ╩

ↄ⇔√ ─ ≈≤ ⅎ╠╣√⁹2016 ─ ⌐⅔↑╢ ≢│⁸ BRI

╩ ╦⌂⅛∫√√╘⁸ ⌐⁸ ─ ⅜ ⅛∫√⁹ │⁸ ☻כꜟ▲♩כ◦⁸⌐

╩♃כ♦ ⇔⁸ BRI ⌐╟╢ ⅜ ≢№╢≤ ⅎ╠╣√⁹ 

 

 

1- 6  

 

2016 3 17
RapidEye
ṕ5m Ṗ

RGB
ṕ ṇ ṇṖ

צּ

20Ỳ
ṕ Ṗ 20m

ṕ Ṗ

(a) (b) (c)
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ⱦ♦○◌ⱷꜝ Ᵽכꜙ◐☻┘ ⌐╟╢▪ⱴ⸗  

 

-   

─ ⌐⅔™≡ ⌐╟╢ ╩ ℮⌐│⁸ ≤∆╢ ≢⁸

╘ ─ ♃כ♦ ♃כ♦☻כꜟ▲♩כ◦ ╩ ⇔⁸ ≡⇔≥♃כ♦ ∆╢ ⅜

№╢⁹╕√⁸ ⅜≥╣∞↑ ⇔ↄ ↕╣√⅛─ ╩ ▲♩כ◦─╠╣↓⁸╙⌐╘√℮

⅜♃כ♦☻כꜟ ≢№╢⁹∕↓≢⁸ ╩♃כ♦☻כꜟ▲♩כ◦╢√╦⌐ ⌐ ∆╢

√╘⌐⁸ ─ ⱦ♦○◌ⱷꜝ⌐╟╢ ╩ ⇔√⁹╕√⁸ │⁸ ≢│╒≤

╪≥ ─ ™ ▪ⱴ⸗─ ╩ ⌐∆╢√╘⁸▪ⱴ⸗─ ⁸ ⁸ ה

ה Ᵽכꜙ◐☻⁸⌐ ⌐╟╢ ╩ ⇔√⁹ 

 

-   

─▪ⱴ⸗ 2- 1 ─ ╩⁸ ⅛╠ ⇔

√ ⱦ♦○◌ⱷꜝ⌐╟╡ ה ⇔√⁹ ⌐ │ 20m ⌐ ⌐ ↕╣╢↓≤⅛

╠⁸ │ 20m ─ ⌐ ⇔⁸ ╩ ∆╢ ─╒╓ ╩ ╗╟℮

⌐ ╩ ⇔√⁹⌂⅔⁸ ─ │⁸Google earth ≢⁸

3,5,8,10,12,15,18,20m ╩ ⌐⁸ ╘ ⇔√⁹ 

│⁸ ⱦ♦○◌ⱷꜝ⌐╟╢ ─ ─ ≤⇔≡ 2017 7 10 ⁸7 19 ≤

8 2 ⌐ 174 ⁸ ─ ─ ≤⇔≡ 2017 11 6 ⌐ 99 ⁸ ─ ה

─ ≤⇔≡ 2018 1 19 ⌐ 74 ⁸ ─ ה ה ─ ≤⇔≡ 2018 3

12 ⌐ 95 ≢ Ᵽכꜙ◐☻⁸√╕⁹√⇔ ⌐╟╢ 2- 2 │⁸2017 7 19

⁸11 9 ⁸12 16 ┘ 3 13 ⌐ ⇔⁸▪ⱴ⸗─ ┘ ─ ⌐

≈™≡ ⇔√⁹⌂⅔⁸ │ ─ ╩ ≡ ∫√⁹╕√⁸ ⌐ ™

√ ─ │⁸⅛╘╛ ─ ⅜ ∫√⁹ 

 

2- 1  
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2- 2  

 

ⱦ♦○◌ⱷꜝ⌐╟╢ ─▪ⱴ⸗ ─ │⁸ ╩ 4≈─ ⌐ ↑

≡ ⇔√⁹ ⅛╠⁸ᵑ ─₈ ₉⅛╠₈ ⅜ ₉╕≢─ ⁸ᵒ₈ ₉

⅛╠₈ ₉⌐⅛↑≡─ ⁸ᵓ₈ ₉⅛╠₈ ₉⌐⅛↑≡─ ⁸ᵔ₈

₉⅛╠ ─₈ ₉⌐⅛↑≡─ ⌐ ⇔√⁹⌂⅔⁸ ─ ⁸ ─ ה

┘ ─ ─ ≢│⁸ɔ ≤ᵔ─ ─╖≢ ╩ ∫√⁹⌂⅔⁸ ─ ─ │⁸

─ ╩ ⇔≡⅔╡⁸╒╓ ╩ ⇔≡™╢⁹ 

─ 2- 1 │⁸ ⱦ♦○◌ⱷꜝ 2- 2 ╖╢∙℮ Pro ⱨ□כ◦♩☻כ

fi ╩ ⅛╠ ╩ꜟⱩכ◔≢╕ ╡ ⇔≡ ⇔⁸ ⅝⌐ ⅎ ↑╠╣√ 4≈─◌ⱷꜝ

90 ↔≤⌐ 4 ≤ ⅝─ 1≈◌ⱷꜝ⌐╟╡ ⇔√ ─ ╩⁸1 №√╡

1 ≢כ♃♬⸗ ∆╢≤≤╙⌐ ⇔√ 2- 3 ⁹ ─

│⁸ ─ GPS♦כ●꜡♃כ Wireless GPS Logger M- 241 Holux №╢™│GARMIN GPSMAP64s

⌐╟╡ ⇔√ 2- 3 ⁹ ⌐⅔↑╢ ╩ ∆╢√╘⌐⁸ כ●꜡♃כ♦ JFE▪

♪Ᵽfi♥♇◒ DEFI- D5HG╩ⱦ♦○◌ⱷꜝ─ ⌐ ╡ ↑⁸ ─ ╩ ∫√⁹ 
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─ ┘ ↕╣√ ╩ ⌐⇔≡⁸ ╩⁸▪ⱴ⸗ ⁸ ⌐

∆╢ⱱfi♄꞉ꜝ ╛◖fiⱩ ⌂≥─ ⁸⅔╟┘ ⌐ 3 ⇔√⁹ ⅎ≡⁸▪ⱴ⸗ ⅜

≢⅝√ ≢│ ╩ ─ ╡ꜝfi◒ ↑⇔√⁹ ⅛╠─ ☿fi♅─ ↕⅛╠ ⅝

⌐ ⇔√◌ⱷꜝ─ ╩ ™⁸ ⌐ ╘╢▪ⱴ⸗ ─ ╩⁸ 0 0 ⌂⇔ ⁸ 1

1 10% ⁸ 2 11 25% ⁸ 3 26 50% ⁸ 4 51 75

⁸ 5 76% ─ 6 ⌐ ⇔√⁹⌂⅔⁸ ─ ⌐│⁸ ⅝

─ 4≈─◌ⱷꜝ─ ╙ ⌐ ⇔√⁹╕√⁸▪ⱴ⸗ ╛ ─ ─ ⁸▪ⱴ⸗─

╛ ─ ⌂≥ ╩ ⌐ ⇔√⁹⌂⅔⁸ ⇔√ │⁸ ─▪ⱴ⸗

─ 2-4 22 ─╖ ⇔√⁹ ⁸ ⁸ ─▪ⱴ⸗─ │ ↕∏⁸ 2-4,5─ ⌐

⇔√⁹ 

 

-  ≤  

─▪ⱴ⸗ ─ 2- 4⁸ 2- 1⁸ 2- 4 22  

ᵑ ─ ⅛╠ ⅜ 44 ╩ ⇔√ ⁸▪ⱴ⸗ 18 ⁸ 17

⁸ 9 ≢№∫√⁹ 7 │ ⁸ 8 20 ─ ™ ⌐▪ⱴ⸗ ╩

⇔≡™√⁹▪ⱴ⸗│⁸ 8 20 ≢ ╩ ⇔≡⅔╡⁸ ≤ ⅜ ╘╠╣√⁹☻

◕▪ⱴ⸗│⁸↓─◄ꜞ▪─ 15 ≢ ╩ ⇔≡™╢─⅜ ≢⅝√⁹►Ⱶⱥꜟ⸗│⁸

10 23 ≢ №╢™│▪ⱴ⸗≤─ ≢ ↕╣√⁹ 

ᵒ ⅛╠ 23 ╩ ⇔√ ⁸▪ⱴ⸗ 8 ⁸ 11 ⁸ 4

≢№∫√⁹▪ⱴ⸗ │⁸6 16 ─ ≢ ╘╠╣⁸ 4 5 ⌐ ⇔≡™╢

⅜ ↄ ↕╣√⁹▪ⱴ⸗⌐│⁸ ≤ ⅜ ╠╣ ™ ≢│ ⅜ ↄ ╘╠╣

√⁹☻◕▪ⱴ⸗│⁸ ─ 12 ≢ ╠╣√⅜⁸↓↓╟╡ ─ ≢│ ≢⅝⌂⅛∫

√⁹►Ⱶⱥꜟ⸗│⁸ 18 ─ 1 ─╖≢ ≢⅝√⁹ 

ᵓ ⅛╠ 74 ╩ ⇔√ ⁸▪ⱴ⸗ 46 ⁸ 6 ⁸

19 ⁸ ╡≢ ⌂ 3 ≢№∫√⁹ 2 7 ⌐◖▪ⱴ⸗⁸3 15 ⌐▪ⱴ⸗⁸

7 15 ⌐►Ⱶⱥꜟ⸗─ ⅜ ╘╠╣⁸ ≤ ⌐⁸ ⅛╠ ╕≢─ 12

⌐│▪ⱴ⸗─ ⅜ ≢⅝⁸ ╟╡╙ ™ ≢╙▪ⱴ⸗ ⅜ ╘╠╣√⁹⌂⅔⁸

⌐⁸▪ⱴ⸗⌐│ ≤ ⅜ ╠╣⁸ ⅜ 6 ╟╡╙ ™ ≢│ ⅜

ↄ ╘╠╣⁸ ⅜ ╣≡™╢№╢™│ ╣⅛↑≡™╢╙─⅜ ↕╣√⁹ 

ᵔ ⅛╠ ╕≢ 33 ╩ ⇔√ ⁸▪ⱴ⸗ 15 ⁸ 2

⁸ 16 ≢№∫√⁹▪ⱴ⸗│⁸ 6 14 ≢ ╠╣⁸ ⅛╠ ⌐⅛↑≡

⌐ ╩ ⇔≡™√⁹►Ⱶⱥꜟ⸗│⁸ 9 12 ≢ ╘╠╣√⁹◖▪ⱴ⸗│ ╘╠╣

⌂⅛∫√⁹⌂⅔⁸ ⅜№╕╡ ↄ⌂⅛∫√√╘⁸ ≢─ │≢⅝⌂⅛∫√⁹ 

 

─▪ⱴ⸗ ─ 2- 5 ⁸ 2- 2⁸  

ᵓ⁸ᵔ ⅛╠ 99 ╩ ⇔√ ⁸▪ⱴ⸗ 18 ⁸ 6 ⁸ 67

⁸ ╡─√╘ ⅜ 8 ≢№∫√⁹ 

≢⁸▪ⱴ⸗│ 3 6 ≢ ⅜ ≢⅝√⅜⁸ ⌐ ─ ⌐

═ ╙ ↕ↄ⁸ ⌐│ ╩ ⇔≡™√ 6 ─▪ⱴ⸗ ⅜ ⇔≡™√⁹◖▪



 

12 

 

ⱴ⸗│⁸ ≤ ⌐ ─ 2 4 ─ ─╖≢ ↕╣√⁹►Ⱶⱥꜟ⸗│⁸

5 ─ 1 ─╖≢ ⅜ ╘╠╣ ⅛⌐ ⇔≡™╢─⅜ ≢⅝√⁹ 

⅛╠ ≢│⁸▪ⱴ⸗│⁸7 12 ─ ⌐ ⇔≡™√⅜⁸ │ ⅛∫√⁹

☻◕▪ⱴ⸗⁸◖▪ⱴ⸗ ┘►Ⱶⱥꜟ⸗│⁸ ⅜ ≢⅝⌂⅛∫√⁹ 

 

─▪ⱴ⸗ ה ─ 2- 5 ⁸ 2- 3  

ᵓ⁸ᵔ ⅛╠ 74 ╩ ⇔√ ⁸▪ⱴ⸗ 30 ⁸ 1 ⁸

13 ⁸ ╡─√╘ ⅜ 30 ≢№∫√⁹ ™ │⁸ ╡─√╘▪ⱴ⸗─

╩ ≢⅝⌂™ ⅜ ⅛∫√⅜⁸ ™ ≢│ ╠⅛⌐ ─ ╟╡╙▪ⱴ⸗─

⅜ ≢⅝▪ⱴ⸗ ⅜ ⇔≡™√⁹▪ⱴ⸗│⁸ 2 13 ≢ ⅜ ≢⅝⁸ ─

╟╡╙ ⌐▪ⱴ⸗ ⅜ ⅜∫≡™√⁹ ⌐⁸ ⌐╒≤╪≥ ⅜ ╘╠╣⌂∫√ 6

≢╙⁸ │∕╣╒≥ ↄ⌂™⅜⁸ ─ ™▪ⱴ⸗─ ⅜ ─ ≢ ╘╠╣

√⁹►Ⱶⱥꜟ⸗│ ─ 6 ─ 1 ⅛ ─╖≢ ↕╣√⁹ ─◖▪ⱴ⸗│⁸

─ ╡⅜ ↄ ≢⅝⌂⅛∫√⁹☻◕▪ⱴ⸗│⁸ ⅜ ≢⅝⌂⅛∫√⁹ 

 

─▪ⱴ⸗ ─ 2- 5 ⁸ 2- 4  

ᵓ⁸ᵔ ⅛╠ 95 ╩ ⇔√ ⁸▪ⱴ⸗ 60 ⁸ 2 ⁸

32 ⁸ ╡─√╘ ⅜ 1 ≢№∫√⁹▪ⱴ⸗ │⁸ ─ ╟╡╙ ╠⅛⌐

⇔≡⅔╡⁸ ╙ ™≤↓╤⅜ ⅛∫√⁹ ⌐ 6 12 ≢ ≤ ⅎ╠╣╢▪ⱴ

⸗─ ™ ⅜ ≢ ⇔≡™√⁹╕√⁸↓─ ≢↓╣╕≢ ╩ ≢⅝≡™⌂⅛∫

√ 18m≢╙▪ⱴ⸗─ ™ ⅜ ↕╣√⁹◖▪ⱴ⸗│⁸ 1.4 ─ 1⅛ ≢ ╠╣√⁹

☻◕▪ⱴ⸗≤►Ⱶⱥꜟ⸗│⁸ ⅜ ≢⅝⌂⅛∫√⁹ 
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▪ⱴ⸗ ─ ⌂  

⅛╠ ⌐⅛↑≡─ ─▪ⱴ⸗ ─ ╩ ⌐ ⇔√ 2016

7 ⅛╠ 2018 3 ─ ╩⁸ 2- 6 ⌐ ⇔√⁹ ⌐│⁸ 6 ≢╒≤╪

≥⅜ ≤⌂╡⁸ ⌐│ │ ╣≡⇔╕™⁸ ─ ≤⌂∫√⅜⁸ ─ ╦╡↔╤⅛

╠ ⌐⅛↑≡ ⇔™ ™ ⅜ ⇔ ╘⁸ ⌐│↕╠⌐ ⅛╠ ⇔√≤ ⅎ╠╣╢ ™ ⅜

⇔⁸ ™ ≤⌂∫√⁹ ⁸ 2 6 ⌐ ∆╢▪ⱴ⸗│⁸ ⌐│ ⅜ ↄ⌂

╢≤↓╤╙№╢⅜⁸1 ⅜ ╘╠╣√⁹↓─ ⅛╠⁸ ─▪ⱴ⸗ ⌐

⅔™≡⁸ ⅔╟┘ ⅜ ╘╠╣⁸ ™ ─▪ⱴ⸗│ ─▪ⱴ⸗⁸ 6

─▪ⱴ⸗│⁸1 ─▪ⱴ⸗≢№╢≤ ⅎ╠╣√⁹ 

 

 

2- 6  

 

Ᵽכꜙ◐☻ ⌐╟╢▪ⱴ⸗  

Ᵽכꜙ◐☻ ⌐╟╢ ⌐╟╡⁸ ⅛╠ ⌐⅛↑≡─ ─ ™ ⌐

6m ≢│ ⁸ ⌐╒≤╪≥⅜ ≤⌂╡ ╩ ⇔≡⅔╡ 2- 7 ⁸ ⌐╒≤╪

≥─ ⅜ ⇔≡ ╙ ⇔≡™⌂⅛∫√⁹ ⌐ ─ ™ ╒≥ ↄ⁸100

2№√╡ 2 ≤ 3 ≢ 0 ⁸6 ≢ 2.5 ⁸9 ≢ 19 ─ ╩ ⇔√ 2- 8 ⁹╕√⁸

⅛╠ ⌐⁸ 2 ⁸3 ┘ 6 ≢│ ⅛╠ ⇔√ ⁸ 6 ≢│ ⅛╠

⇔√ ─ ↄ ⇔≡™⌂™ ─ ⅜ ↕╣√ 2- 9,10 ⁹ 

↓─ ⌐╟╡ ≢│↓╣╕≢╒≤╪≥ ─ ™ 1 ▪ⱴ⸗─ ╩ ↑√

≤⌂∫√⁹⌂⅔⁸↓╣╕≢⌐ ⌐⅔↑╢ ▪ⱴ⸗⌐≈™≡─ │⁸─≤ ┤

╣№™☿fi♃₈╡╟∞כ ─  2017.No46₉⌐ ↕╣≡⅔╡⁸ ─▪ⱴ⸗ │

─▪ⱴ⸗≤ ⅛╠⌂╡⁸ ≤ ─ ⅜ ⅝ↄ ∆╢≤ ↕╣≡™╢⁹ 

│⁸↓─ ⌐ ∆╢ ─▪ⱴ⸗⅜⁸ ⅛╠ ⇔√─⅛⁸№╢™│⁸ ⁸

╛ ╡⌂≥─ ⌐╟╡ ⇔√─⅛⁸ ─ ⅛╠ ≢⅝╢ ╙№╡⁸

─ ╙ ╘⁸↕╠⌐ ⌂ ╩ ℮ ⅜№╢⁹ 
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