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0.5m)≤ ( 2.0m)─ ⅜ №√╡≢ 0.5 1.2ϴ≤ ⅝⅛∫√⁹ 

B ─ ( 4.0m)─ DO │ A⁸ C ⌐ ═≡ ⅜╖╠

╣⁸DO ─ │ ≢ 3.5 4.0mg/L ≤⌂∫√⁹╕√⁸ 3.0m ≢─

DO ─ │ mg/L ≢⁸ ≢│ 8 12mg/L ≢№∫√⁹ 

⁸ ─ ⌐≈™≡│⁸ ( 0.5m)≤ ( 4.0m)─ ⅜

≢ ⅝ↄ⁸2 2.5 ϴ ≢№∫√⅜⁸8 ⌐│ ⅜1.2 ϴ≤ ↕ↄ⌂∫≡™√⁹ 

 D ≢│⁸DO ⅜ 4.0m⁸ 5.0m ≢ DO<3.0mg/L ─

⅜╖╠╣√⅜⁸ 0.5m ≢│ ⅝⌂ │ ╠╣⌂⅛∫√⁹ 

⁸ ─ ⌐≈™≡│⁸ (0.5m)≤ (5.0m)─ ⅜ ≢ ϴ

≢№╡⁸ ─ │ ⅜ ↕⅛∫√⁹ 

 E ≢│⁸DO ≢ ⌐ 3.0mg/L ╩ ╢ DO ⅜╖╠╣√⁹ 3.0 

m ≢│ mg/L ╕≢─ DO ≢№∫√⁹ ≢│ ⅝⌂ │╖╠╣⌂⅛∫√⁹ 

⁸ ─ ⌐≈™≡│⁸ (0.5m)≤ (4.0m)─ ⅜ ≢ 2 3ϴ

≢№∫√⁹∕─ ≢⁸ ─ │ 1.3ϴ≤ ↕⅛∫√⁹ 

≢│⁸DO ─ ⅜ ─ 4.0m ≢ DO<3.0mg/L ≤⌂╡⁸

│ 4.0m⁸ 5.0m ≢∕╣∙╣ 1.2mg/L⁸0.3mg/L ≢№∫√⁹∕⇔≡ 9 ⁸

│ ⇔≡™∫√⁹╕√ 3.0m ≢│ 7 8 ─ ─ ⅜ 4.3mg/L

≢№∫√⁹ 

⁸ ─ ⌐≈™≡│⁸7 8 ─ (0.5m)≤ (5.0m)─ │ 3.4 4.0ϴ

≢№∫√⅜⁸ ─ │ 2.3ϴ≤ ↕⅛∫√⁹ 

 

 ╕√⁸DO ⅜ mg/L ≤⌂∫√ ─ ╩ ⌐ ⇔⁸ ─

╩ ∫√ ⁹ 

 ─ ╩╖╢≤⁸ ⌐│ 

  D ֕   E  B  A  C  ≢№∫√⁹ 

 7 8 ╕≢─ ─ │⁸ D ─ 5.0m ≢ 90 ⁸

─ 5.0m ≢ 80 90 ≢№╡⁸ 4.0m ≢│ ≤╙ 80 ≢№∫√⁹√∞⇔⁸8

│ ─ ╩ ↑≡⁸ D ─ 5.0m ≢ 60 ⁸ 4.0m ≢ 20 ⁸ ─

5.0m ≢ 70 ←╠™⁸ 4.0 m ≢ 30 ←╠™⁸≤ │ ⌐№∫√⁹ 

 E ≢│⁸ 4.0m ≢ ─ │ 60 70 ≢⁸8 │ D ╛

≤ ⌐ ⌐№╡ 40 ╩ ╢ ≢№∫√⁹ 

 B ≢│ 4.0m ≢ 7 8 ─ ─ │ ≢ 50 ≢№∫√⁹ 

 A ≢│ 2.0m ≢ 7 8 ─ ─ │ ≢ 20 ≢№∫

√⁹ 

 C ≢│ 2.0m ≢ 7 8 ─ ─ │ ≢ 10 ≢№∫

√⁹ 
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28

 

 

  

ⱪꜝfi◒♩fi 

│ ─ ⅛╠ ⁸ │ ⅛╠ 0.5m⁸ │ ⅛╠ 0.5m ≢

⇔√⁹ ⇔√ ╩ ∟ ╡⁸ ⱱꜟⱴꜞfi ╩ ≤⌂╢╟℮

⇔ ⇔√ ⁸ 2011  м. ╩ ⌐⁸

╩ ™≡ ה ⇔⁸ mL √╡─ ╩ ⇔√⁹ │ ꜠ⱬꜟ╕

≢ ⇔⁸ ⁸ ⁸ ⁸ ⌐ ⇔≡ ⇔√⁹ 

 

ợ (╠╪∕℮) ╙ ⁹ ⌐●☻ ╩ ∆╢ ⅜№╡⁸ ⌐ ⅝╛∆™⁹ 

        ▪○◖─  

        ─ ≢╙ ─◘▬☼⅜ ─╙─ 

ợ (↑™∕℮) ─ ≢⁸ ─ ⌐ ╕╣≡™╢⁹ ⁹ 

ợ (╡╞ↄ∕℮) ─ ≤ ─ ╩ ∟⁸ ⅜ ™⁹ ╛⅛⌂ ⁹ 

ợ (═╪╙℮∕℮) ─ ╩ ∟⁸ ⌐ ⅝ ╢⁹ 

₈ ─  ≤  ₉ 2008  

       ─ ₈╛↕⇔™ ─ ⱪꜝfi◒♩fi ₉ 2008  

 

 

ⱪꜝfi◒♩fi 

≢ ╕≢─ ╩ ⌐ ⇔⁸NXX25 63ɡm ─ⱪꜝfi◒♩fi

Ⱡ♇♩≢╤ ⇔√⁹ ⇔√◘fiⱪꜟ╩ ה ⇔⁸ √╡─ ╩ ⇔

√⁹ ⁸ ⁸꞉ⱶ◦ ⁸ ⌐ ⇔≡ ⇔√⁹ 

 

ợ (∑╪╙℮∟╜℮) ─ ⁹ ─ ⌐ ⅛™ ╩ ≈⁹ 

ợ (⌐ↄ⇔≈∟╜℮) ─ ⁹ ─ ⅜╛╦╠⅛ↄ⌂∫≡⁸ ╣ √ ╩ ≈ 

▪ⱷכⱣ╛ ─ ╩ ≈ ⅜ ╕╣╢⁹ 

ợ꞉ⱶ◦ ─ ≢⁸ ─ ⌐ ⅛™ ⅜ ⅎ≡™╢⁹ 

ợ (↓℮⅛ↄ) ™ↄ≈⅛─ ⌐⌂∫√ ╩ ≈ ─ ⁹ 

      ◌▬▪◦ ≢⁸◄ⱦ⌐ √ ╩⇔≡™╢⁹ 

      Ⱶ☺fi◖ ↄ─ │ ╛ ╩⇔√ 2 ─ ≢ ⅜ ╦╣⁸∕↓⌐ ⅜≈™≡™╢⁹ 

─╟℮⌐ ™ ╩ ≈⁹ 

ה  ₈ ⱪꜝfi◒♩fi ₉  1991  

─ ₈╛↕⇔™ ─ ⱪꜝfi◒♩fi ₉ 2008  
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  ₃ 12  

─ ─Ⱪꜟכⱶ ⅜ ╕∫≡⅔╡⁸ │ ⁸ ≤

╙⌐ ─ ≤ ↄ⌂∫≡™╢⁹╕√⁸ ╙⁸ ≢│ 10% ≢

│№╢⅜⁸ ⅝ ⅝ ↄ ╠╣≡™╢⁹ ─ │⁸ ⌂⅛∫√⁹ 

≢│⁸ 11 ⅛╠ ⅜ ╠╣⁸12 ⅛╠ ╕≢ ⇔≡™

╢ Fragilaria ⅜↕╠⌐ ⇔⁸ ╙ ⅝ ⅝ ≤⌂∫√⁹ ™≢⁸

Synedra ⅜ ≤ ⁸Aulacoseira ⅜∕─ ⌐ ™√⁹

⌐⁸ ⌐ ⅜ ╠╣√ Asterionella │ ⌐ ∂√⁹

─ ⅜⁸ ⌐ ═⁸Fragilaria ⅜ ↄ ↕╣√⁹ 

≢│⁸Ankistrodesmus ⅜ ⇔≡™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 ⱪꜝfi◒♩fi    



- 18 - 

 

H29.5.10 Chroococcus
Synedra Aulacoseira Fragilaria
Gloeocystis

Chroococcus Aphanocapsa
Synedra Aulacoseira
Gloeocystis

Chroococcus Aphanocapsa
Synedra Aulacoseira
Gloeocystis

H29.5.22 Chroococcus
Fragilaria
Gloeocystis

Chroococcus Aphanocapsa
Fragilaria Aulacoseira
Gloeocystis

 ₃ 10 ⁸22  

 

 

 

 

 

 

 

 

ᵑ │ ⌐ ⁸ ⌐ ═ 20 ⁸ ⁸ 13   

ᵒ ⅜ ⇔√⅜⁸ ⌐│ ה ⅜ ⇔≡™╢ ⅜ ↕╣ 

≡™╢⁹ 

ᵓ ≤╙ ─ ╩ ⇔⁸ ─ Gloeocystis⅜ ∫≡™╢⁹   

ᵔ ≢│ ╕≢ ⅛∫√ Fragilaria ⅜ ⇔⁸Synedra ─  

⌐ ⁹ 

ᵕ⌂−↓╣╕≢⌐⌂™╒≥ ⇔√⅛⁸ ╛ ╙ ─ ⅜№╢⁹

      

 

 

 

 

 

 

ᵑ5/10⅛╠ ⇔≡ ⁸ ⌐ ═ ה │ 1/2⁸ ╙  

─ ⁹ 

ᵒ ≤╙ ─ ⁹ ה ─ ⅜ ⁹    

ᵓ ─℮∟ ≢│ ╕≢ ⅛∫√ Fragilaria ⅜ ≈ ⁸Synedra │ 

⁹  

ᵔ⌂− ⇔√⅛⁸ ╛ ╙ ∆╢ ⅜№╢⁹   

  

₆ ₇ ⌂       

 Chroococcus⁸Aphanocapsa      

 Fragilaria ⁸Aulacoseira ─ ╩ ∆╢    

 Synedra ─      

 Gloeocystis ⁸ ─       
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H29.6.7 Chroococcus 

Asterionella
Aulacoseira 

Microcystis Chroococcus 

Asterionella
Aulacoseira 

Chroococcus Aphanocapsa 

Microcystis 

Aulacoseira 

Asterionella

H29.6.20 Phormidium Microcystis 

Aulacoseira 

Chroococcus Aphanocapsa 

Phormidium 

Aulacoseira 

₃ ⁸20  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

       

ᵑ ─ ⅜ ⇔⁸ ─ ⌐ ⇔√⁹    

       

ᵑ ╩ ⌐ (Microcystis aeruginosa  )⅜ ⇔ ╘√⁹ 

ᵒ │ ≤╙ ⌐ ⌂ↄ⁸ ─ % ⁹    

ᵓ │ ⌐ ⇔≡™╢⅜⁸ ⌐ ≢ ⌐ ⁹ ≢│ ─ 1.5 2  

─ ⅜╖╠╣≡⅔╡⁸ ─ ╖ ╖⅜ ↕╣√⁹     

─ ─ ╩ ╗      

ᵑ ─ ─ ≤ ⌐ ⅜ ⁹     

ᵒ ⌐ ─ ⅜ ⇔⁸⌐│ ─ ⌐ ⁹  

ᵓ ⅛╠ ⌐⅛↑≡⁸ ╛ ⅜ ⇔⁸ ⌐ ⅜  

⇔≡™╢⁹       

  

₆ ₇ ⌂         

Microcystis aeruginosa  ) ⁸ ≤⇔≡ ⇔≡™√▪○◖─

Chroococcus ⁸Aphanocapsa     

Phormidium Mi crocystis ≤ ⌐ ∆╢↓≤╙№╢ ╩ ∆╢

Aulacoseira ╠∑╪ №╢™│™⅛∞ ─ ╩ ∆╢   

Asterionella ⁸ №╢™│ ─ ╩ ∆╢ 

      

      

        

           



- 20 - 

 

H29.7.5 Chroococcus

Aulacoseira

Anabaena Chroococcus

Aulacoseira

Chroococcus

Aulacoseira

H29.7.20 Chroococcus Aphanocapsa

Aulacoseira

Chroococcus Aphanocapsa

Aulacoseira

Fragilaria

₃ ⁸20  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

ᵑ │⁸ ≤⇔≡ ⌂™ ⅜ ™≡™╢⁹    

     

ᵑ ╩ ⌐⁸ Anabaena⁸Microcystis ⅜ ⇔ ╘√⁹  

ᵒ ⁸ ≤╙⌐⁸ ⌐ ⌂™ ⅜ ™≡™╢⁹    

 

₆ ₇ ⌂      

Anabaena ⅜ ⌐ ⌂∫≡™╢ ⁹╛╛ ∫╔™ ╩ ∆▪○◖⁹ 

         ─ ╩ ≢⅝╢⁹  

Chroococcus ⁸Aphanocapsa     

Aulacoseira ╠∑╪ №╢™│™⅛∞ ─ ╩ ∆╢  
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H29.8.2 Chroococcus

Fragilaria

Scenedesmus

Chroococcus

Fragilaria

Pediastrum Scenedesmus

Chroococcus Microcystis

Fragilaria
Aulacoseira

Spondylosium
Pediastrum

H29.8.17 Microcystis Chroococcus

Fragilaria
Aulacoseira

Pediastrum

Chroococcus

Fragilaria

Pediastrum

₃ ⁸17  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

⌐ ═⁸ ≢ ⅜ ⇔√⁹    

     

ᵑ ⌐ ═⁸ ─◒꜡○◖♇◒☻ ╛Ⱶ◒꜡◐☻♥▫☻ ⅜ ⇔√⁹  

ᵒ ╙ ≢⁸ ─ ╩ ∆╢ⱨꜝ◑ꜝꜞ▪ ○ⱦ◔▬♁► ⅜  

⇔√⁹   

ᵓ │ ⌐ ⌂™⅜⁸Ɑ♦▫▪☻♩ꜟⱶ ◒fi◦ꜛ►⸗ ╛☿Ⱡ♦☻ⱶ☻ ▬ 

◌♄⸗ ⌂≥─ ⅜ ∫≡™√⁹ 

ᵔ8/2⁸8/17≤╙⌐⁸ ≢ ─►꜡◓꜠♫ ⅜ ↕╣√⁹  

   

₆ ₇ ⌂        

Chroococcus ─ ⁹      

Microcystis ⁸ ≤⇔≡ ⇔≡™√▪○◖─ ⁹   

Fragilaria ⁸ ─ ⅝⌂ ╩ ∆╢ ⁹    

Aulacoseira ╠∑╪ №╢™│™⅛∞ ─ ╩ ∆╢ ⁹ 

Pediastrum ⁸ ╕∫√ ─ ⅜ ⌐ ⌐ ┘⁸ ╩ ∆ 

╢ ⁹ ─ ⅜ ≢ ─╟℮⌂ ⅛╠⁸₈ ₉≤╙ ┌╣≡™╢⁹  

Scenedesmus ⁸ ╕√│ ─ ⅜ ⇔≡ ╩ ∆╢ ⁹ 

  ™⅛∞─╟℮⌐ ╪∞ ╩ ∆╢√╘⁸₈ ₉≤╙ ┌╣≡™╢⁹  

       

 

         

   



- 22 - 

 

H29.9.6 Chroococcus Aphanocapsa

Microcystis

Aulacoseira Fragilaria

Pediastrum 

Chroococcus Aphanocapsa

Microcystis

Aulacoseira Fragilaria

Pediastrum 

Chroococcus Microcystis

Aulacoseira Fragilaria

Pediastrum 

H29.9.21 Chroococcus Microcystis

Aulacoseira Fragilaria

Paulschulzia 

Chroococcus Aphanocapsa

Microcystis 

Aulacoseira Fragilaria

Paulschulzia

₃ ⁸21  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

⅜⁸ ≤⇔≡ ™ ⅜ ™≡™╢⁹ ⌐⁸ ⌐ ↄ╙─⅜ ↄ⌂∫≡™╢⁹ 

      

ᵑ ─ │⁸ ≤ ┌™⅛ ≢№╢⁹ ─◒꜡○◖♇◒☻  

╛▪ⱨ□ⱡ◌ⱪ◘ ─ ⁸ ≢│⁸ Ⱶ◒꜡◐☻♥▫☻ ─ ╡─ ⌂ 

כꜞ♀ ─ ⌐ ⱨ◊ꜟⱵ♦▫►ⱶ ⅜ↄ∫≈™≡ ⇔≡™╢╙─⅜ 

ↄ ╠╣√⁹     

ᵒ ╙ ┌™≢⁸▪►ꜝ◖☿▬ꜝ ╛ⱨꜝ◑ꜝꜞ▪ ○ⱦ◔▬♁► ⅜ ⇔√⁹ 

ᵓ │⁸ ≢№╢⁹      

ᵔ ⌐⁸9/6⁸9/21≤╙⌐⁸ ≢ ─►꜡◓꜠♫ ⅜ ╠╣√⁹  

 

₆ ₇ ⌂       

 Chroococcus ─ ⁹     

 Microcystis ⁸ ≤⇔≡ ⇔≡™√▪○◖─ ⁹  

 Fragilaria ⁸ ─ ⅝⌂ ╩ ∆╢ ⁹  

 Aulacoseira ╠∑╪ №╢™│™⅛∞ ─ ╩ ∆╢ ⁹ 
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₃10 11 ⁸26  

 

 

 

 

 

 

 

 

 

 

 

 

 

       
⅜⁸ ≤⇔≡ ™ ⅜ ™≡™╢⁹ ≢╙⁸10/11─ ≢│⁸ ⱪꜝ

fi◒♩fi ─ 99%╩ ┘ ╗⁹ ⅜ ╘≡™√⁹ ⌐⁸
Ⱶ◒꜡◐☻♥▫☻ ⅜ ⌐ ⇔⁸Ⱶ◒꜡◐☻♥▫☻ ⌐╟╢▪○◖⅜ ⌐

↕╣√⁹ 

      
ᵑ │⁸10/11─ ≢ ─Ⱶ◒꜡◐☻♥▫☻ ⅜ ⌐ ⇔⁸  

23 ⁸ ≢№∫√⁹10/26⌐│ ─ ⌐ ∟ ™√⁹Ⱶ◒꜡ 

◐☻♥▫☻ ╩ ⌐ ╢≤⁸ 27 ⁸28 │⁸ ⌂ ─ ╩ ∆╢ 

Ⱶ◒꜡◐☻♥▫☻ ◄ꜟ◑ⱡכ◙ Micro cystis aeruginosa ⅜ ≢№∫√⅜⁸  

│◄ꜟ◑ⱡכ◙⅜ ⌂ↄ⁸ ╦╡⌐ ─ ⅜│∫⅝╡ ↕╣╢Ⱶ◒꜡◐☻ 

♥▫☻ ⱬכ♀fiⱬꜟ◑כ Microcystis wesenbergii ⅜ ⇔≡⅔╡⁸ ─ ⅜  

╠╣╢⁹     

ᵒ ─ │ ≤╙⌐ ⌐ ═ ⌐№╢⁹ ≢╙⁸ ⌐ ⇔≡ 

™√ⱨꜝ◑ꜝꜞ▪ ⅜  

ᵓ │⁸ ≢№╢⁹      

ᵔ ≢│№╢⅜⁸ ─►꜡◓꜠♫⅜ ≤⇔≡ ╠╣≡™╢⁹ 

 

₆ ₇ ⌂       

 Chroococcus ─ ⁹     

 Microcystis ⁸ ≤⇔≡ ⇔≡™√▪○◖─ ⁹  

 Fragilaria ⁸ ─ ⅝⌂ ╩ ∆╢ ⁹  

 Aulacoseira ╠∑╪ №╢™│™⅛∞ ─ ╩ ∆╢ ⁹ 

    Cyclotella ⁸ ⅛╠ ╢≤ ≢⁸ ⅛╠ ╢≤ ⌐ ⅎ╢ 

    Synedra ⁸ ─ ⁹ ⌐⌂∫≡™╢√╘ ≤ ┌╣╢⁹ 
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₃11  

 

 

 

 

 

 

 

 

 

       

ⱪꜝfi◒♩fi ─ │ 10 ⅛╠ ⇔⁸ ╖─ ╕≢ ∟ ™ 

√⁹↓╣│⁸10 ≤ ⇔≡⁸ ─Ⱶ◒꜡◐☻♥▫☻ ⅜ ⇔√ ⅜ ⅝ 

™⁹ │ ⇔≡⅔╡⁸↓╣│ ≤ ─ ≢№╢⅜⁸ │↓╣⌐ ⅎ⁸  

⌐ ∆╢ ⌐№╢ ⅜ ⇔⁸↓╣╕≢╟╡ ™ ⅝╩ ⇔≡™ 

╢⁹ ─ ─ │⁸ ┘ ⌐ ⇔√ ≢№∫√⁹ 

      

ᵑ │⁸10 ⌐ ⇔≡™√ ─ Ⱶ◒꜡◐☻♥▫☻ ⅜ ─1/110 ⌐

╕≢ ⇔√⁹ ─▪ⱨ□ⱡ◌ⱪ◘ ╛◒꜡○◖♇◒☻ ─ ⅜ ╠╣⁸

╙ ╖⌐╕≢ ⇔√⁹ 

ᵒ │⁸ ≤╙ 10 ⌐ ═ ⇔≡⅔╡⁸ ≤ ─ ⅜ ╠╣√⁹ ≢ 

╙⁸ ≢№╢▪►ꜝ◖☿▬ꜝ ⅜ ↄ ╠╣⁸ ─ ≤⌂∫≡™╢⁹ 

ᵓ ╙⁸ ≤ ⁸ ≤╙ 10 ⌐ ═ ⇔≡™╢⅜⁸ ⌐ ≢⁸ 

╩ ⇔≡ ∆╢ ─ ⅜ ⌐ ⇔⁸ ─ ≤⌂∫ 

≡™╢⁹ │⁸ 12 ⅛╠ ⇔ ⌐ ∆╢ ≢№∫√⅜⁸ │∕╣

╟╡ ™ ⅝╩ ⇔≡™╢↓≤⁸╕√⁸ ╙↓─ ≤⇔≡│

─ ↕≢№╡⁸ ≤│ ⌂╢ ≢№∫√⁹ 

ᵔ ─►꜡◓꜠♫│⁸ ≤⇔≡ ╠╣≡™╢⁹ 

 

₆ ₇ ⌂       

 Phormidium ─ ⁹ 

Aulacoseira ╠∑╪ №╢™│™⅛∞ ─ ╩ ∆╢ ⁹ 

    Chlamydomonas ─ ≢ ⁹ ─ ╩ ∫≡ ⅞ ╢ ⁹ 
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H29.12.6 Phormidium Chroococcus

Aulacoseira Synedra 

Cyclotella

Chlamydomonas Paulschulzia

Phormidium Chroococcus

Aulacoseira Synedra 

Chlamydomonas Coelastrum

Paulschulzia

Phormidium Chroococcus

Aulacoseira Synedra 

Asterionella 

Fragilaria

Cyclotella

Chlamydomonas Paulschulzia

Coelastrum

₃12  

 

 

 

 

 

 

 

 

 

       

ⱪꜝfi◒♩fi ─ │ 11 ╟╡↕╠⌐ ⇔⁸ ╖≤⌂∫ 

√⁹↓╣│⁸ ─▪ⱨ□ⱡ◌ⱪ◘ ≤◒꜡○◖♇◒☻ ⅜ ⇔√ ⅜ ⅝ 

™⁹ ⁸↓╣╕≢ ⌐ ∆╢ ⌐№∫√ │ 11 ╟╡↕╠ 

⌐ ⇔≡⅔╡⁸↓╣╕≢╟╡ ◌ ™ ⅝╩ ⇔≡™╢⁹╕√⁸ │⁸ ╙ 

↓─ ╟╡ ↄ ↕╣√⅜⁸ │ ╟╡ 1.5 ≤↕╠⌐ ↄ ⇔≡ 

⅔╡⁸ ─ ⅜ ≡≤╣╢⁹ 

      

ᵑ ─ ⌐ ™⁸ │↕╠⌐ ⇔⁸╒≤╪≥ ↕╣⌂⅛∫√⁹╕√⁸ 

─▪ⱨ□ⱡ◌ⱪ◘ ≤◒꜡○◖♇◒☻ ╙ 11 ─ 1/5 1/10⌐ ⇔√ 

⅜⁸ ∂ↄ ─ⱨ◊ꜟⱵ♦▫►ⱶ │╒╓ ┌™≤⌂╡⁸ ≤⌂∫√⁹↓ 

╣│ ≤ ─ ≢№∫√⁹ 

ᵒ │⁸ │○ⱦ◔▬♁► ⅜ ≢№∫√⅜⁸ │▪►ꜝ◖☿▬ꜝ 

⅜ ⇔≡⅔╡⁸ ≤ ─ ≢№∫√⁹  

ᵓ │⁸ ⌐ ┘ ≢ ⇔≡™√⁹ ≢╙⁸11 ⌐ ⇔≡™√ 

◒ꜝⱵ♪⸗♫☻ ─ ™│ ╕╠∏⁸ ┘ ≢ ⌐ ⇔≡™√⁹ 

∕─ │⁸ ╩ ∆╢◖◄ꜝ☻♩ꜟⱶ ╛Ɽ►ꜟ◦ꜙꜟ☺▪ ⁸♥♩ꜝ☻ⱳꜝ  

─ ⁸ ≢ ™ ─╟℮⌂ ⅛╠▬♩◒☼⸗≤╙ ┌╣≡™╢▪fi◐☻♩ 

꜡♦☻ⱶ☻ ╛⁸ ⅜ ↄↄ┘╣√ ⅛╠♠♣Ⱶ⸗≤╙ ┌╣╢◖☻ⱴꜞ►ⱶ ─ 

⅜ ╠╣╢⁹ 

 

₆ ₇ ⌂       

 Phormidium ─ ⁹ 

Aulacoseira ╠∑╪ №╢™│™⅛∞ ─ ╩ ∆╢ ⁹ 

    Chlamydomonas ─ ≢ ⁹ ─ ╩ ∫≡ ⅞ ╢ ⁹ 
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H30.1.10 Phormidium
Chroococcus 

Aulacoseira Asterionella
Synedra 
Cyclotella

Paulschulzia Chlamydomonas
Gloeocystis
Tetraspora
Ankistrodesmus

Phormidium Chroococcus

Asterionella Synedra 
Aulacoseira
Cyclotella
Chlamydomonas
Gloeocystis
Tetraspora

Phormidium
Chroococcus 

Asterionella Synedra 
Cyclotella
Aulacoseira
Tetraspora
Gloeocystis
Chlamydomonas

₃ 10  

 

 

 

 

  

 

 

 

 

 

  

↓╣╕≢ │⁸ ≢ ⱪꜝfi◒♩fi─ ⅜ ⌂⅛∫√⅜⁸ 28 ─꞉◌◘ 

◑ ─ ⅛╠ ™ ⌐№╢⁹ ╙ ⁸ │ 12 ─ 1.2 1.5 ⌐  

⁸ ≢╙⁸ ⅜ ≤⇔≡ 50 ╩ ╘⁸ ≤⌂∫√⁹ │⁸12  

⌐ ═ 21 ⌐ ⇔≡⅔╡⁸ ⌐│⌂™ ≢№╢⁹     

      

ᵑ │⁸↓╣╕≢≤ ⁸ ⅜ ∆╢↓─ ⁸ │╒╓ ↕╣⌂⅛∫√⁹  

│⁸ ≤ │ ≢№╢⅜⁸ │ ≤╙11 ⅛╠╒╓ 

┌™≢ ⇔≡⅔╡⁸12 ⅜ ≤⌂∫√⁹   

ᵒ ↓─ ─ │⁸ ≤ ∆╢ ─ ⌂™꜠ⱬꜟ≢ ⇔⁸ ╛ 

⅜ ∆╢ ≢№∫√⅜⁸ │∕╣╕≢ ╠╣⌂⅛∫√ ─ 

⅜ ⇔⁸ ⅜ ≢50 ⁸ ≤│ ⌂╢ ╩ ⇔≡ 

™√⁹ │⁸ 20 ⁸ ≢╙⁸ ╛ 

⅜ ⇔⁸ │╒≤╪≥ ↕╣≡⅔╠∏⁸ ≤ ─ ≢№∫√⁹ 

ᵓ │⁸꞉◌◘◑ ⅛╠ ╩ ⇔≡ ⌐№╢⅜⁸ ╙ ⌐  

23 ─Ⱨכ◒╩ ⇔√ ⁸ ⇔√╙──⁸11 ⅛╠ ⌐№╢⁹  

╙ ≢ 12 ╟╡ ⁸ ⌐⁸ ┘ ≢│ ⇔≡⅔╡⁸ ╟╡ ↄ  

↕╣√ ─ ≤↕╠⌐ ↄ ⇔≡™√⁹ ⌐ ╢≤⁸↓╣╕≢№╕╡ ╠╣⌂⅛ 

∫√ ╩ ∆╢ ─ ⅜ ≢⁸ ≤╙ ─ ≤⌂╡⁸ 

─ ⅜ ≡≤╣╢⁹ ⌐╙⁸ ╛ ╩ ∆╢ ⅜ ⇔≡™√⁹ ⁸ 

12 ⌐ ⇔≡™√ │ ⌐№╡⁸ ≢│⁸12 ⌐ ═ ⇔≡™╢⁹ 

ᵔ │⁸ ─ ≤↕╣╢ ⅜ ⌐ ∫≡ ∆╢ ⌐№╢⅜⁸12 

⌐ ╠╣⌂⅛∫√╙── ⌐│ ┘ ⇔≡™√⁹╕√⁸ ─ ╙ ≢ 

№∫√⁹╕√⁸ ↄ ─ ⌐ ∫≡™╢ ⅜ ≢⁸ ─ ─╟℮⌂ ╩ ∆╢↓≤⅛ 

╠ ≤╙ ┌╣╢ ╙⁸ ≢│№╢⅜ ≢ ↕╣≡™╢⁹  

     

₆ ₇ ⌂      

 Phormidium ─ ⁹    

 Asterionella ⁸ ─ ╩ ∆╢ ⁹    

 Paulschulzia 4 ─ ⅜ 1≈─ ™ ⌐ ╕╣⁸ ╩ ∆╢ ⁹
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H30.2.14 Phormidium

Chroococcus

Synedra Asterionella

Cyclotella

Gloeocystis

Ankistrodesmus 

Trachelomonas

₃ 14  

 

 

 

 

 

 

 

 

       

⅔╟┘ │⁸ ─√╘ ≤⌂∫√⁹ ─ ⱪꜝfi◒♩fi │⁸ ≤

═╒╓ ┌™≢№∫√⅜⁸ ≢№∫√ ─ │ ╕╡ ╙ 25 ≤

⁸ ╦╡⌐ ⅜ 30%╩ ╘⁸ ≤⌂∫√⁹ ⁸ ⌐ ⇔≡™√ │↕╠⌐

⇔⁸ ≤⇔≡ 20% ╩ ╘≡⅔╡⁸ ≤│ ⌂╢ ╩ ⇔≡™╢⁹ 

      

ᵑ │⁸ ≤╒╓ ─ ╩ ⇔√⁹ │ ↕╣∏⁸ ⅜ ⇔≡⅔╡⁸ 

⁸ ─ ⅜ ≤⌂∫√⁹ 

 ᵒ │⁸ ─◦Ⱡ♪ꜝ Ɫꜞ◔▬♁► ⅜ ─ ≤ ⇔≡ ⱪꜝfi◒♩fi  

─ 20%╩ ╘⁸ ─ ≤⌂∫√⁹ ⁸↓─ │⁸◦Ⱡ♪ꜝ Ɫꜞ◔▬♁►

╛▪☻♥ꜞ○Ⱡꜝ ⱱ◦●♃◔▬♁► ⅜ ∆╢ ≢№╢√╘⁸↓╣│ ≤ ─

≢№╢⁹ 

 ᵓ │⁸ ⌐ ═ ⇔⁸ 12 ╖─ ≤⌂∫√╙──⁸ ≤⇔≡ ╟╡  

™ ⅜ ™≡™╢⁹ ≢│⁸ ⅜ ─ ≤ ⇔√╙──⁸ ⁸ ╩ ∆╢

Ɽ►ꜟ◦ꜙꜟ☺▪ ⅜ ⇔√⁹ 

 ᵔ │⁸ ╩ ∆╢↓≤≢ ╠╣╢►꜡◓꜠♫ ⅜⁸ │ ⌐ ∫≡ ∆╢ 

⌐№╢⅜⁸12 ⌐ ╠╣⌂ↄ⌂∫√╙── ┘ ⇔⁸ │ ⅜↕╠⌐ ⇔

≡™╢⁹ ≢│⁸ 10 ⌐ ─ ⅜ ↕╣√⅜⁸∕╣⌐ ™≢

™⁹ ─♩ꜝ◔꜡⸗♫☻ ╙⁸ ─ 7 ≤ ⇔≡™╢⁹ 

 

₆ ₇ ⌂       

    Phormidium ─ ⁹     

    Synedra ⁸ ⅜ ≢⁸ ↄ│ ≢ ∆╢ ⁹ 

    Paulschulzia 4 ─ ⅜ 1 ≈─ ™ ⌐ ╕╣⁸ ╩ ∆╢ ⁹

 Uroglena ( ) ╕√│ ─ ⅜ ╩ ⁹ ─ ╩ ∟⁸  

╩ ⇔⌂⅜╠ ∆╢ ⁹   
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H30.3.7 Phormidium Chroococcus

Synedra Asterionella

Chlamydomonas Ankistrodesmus 

Trachelomonas

Phormidium Chroococcus

Synedra Aulacoseira

Asterionella

Cyclotella

Navicula

Gloeocystis

Ankistrodesmus 

Trachelomonas

Phormidium Chroococcus

Synedra Aulacoseira

Cyclotella

Asterionella

Oocystis 

Ankistrodesmus 

Trachelomonas

₃  

 

 

 

 

 

 

 

 

 

       

│ ⅜ ≢ ∞∫√√╘⁸ ≤─ ⌐⌂∫≡⇔╕℮⅜⁸ ⱪꜝfi◒♩fi │

⌐ ═ 1.5 ⌐ ⁸ │⁸ ⅛╠ ┌™≢ ⇔≡™╢⁹↓↓ │ ⅜

╩ ⇔≡ ╠╣≡™╢⅜⁸ │ ⌐ ⌐⅔™≡⁸ ─ ⅜ ⇔≡™√⁹

⅛╠ ─ │ ╕╡⁸ ⅜ ⇔ ╘≡™√⅜⁸ │↕╠⌐∕─ ⅜ ╕╡⁸

≢ ⅜ ⇔⁸ ≢╙ 40%╩ ⅎ≡™√⁹     

      

ᵑ │⁸ ≢ │ ⌂ↄ⁸ ⅜ ⇔≡⅔╡⁸12 ⅛╠ ⌂ ⅜ ™

≡™╢⁹ ⌐ ⌐⅔™≡│⁸ ─ ⅜2 3 ⌐ ⇔≡⅔╡⁸

─ ≤⌂∫√⁹     

ᵒ │⁸ ─ ⅜ ⅛╠ ≢№╢⅜⁸∕─ ™│ ╕╠∏⁸

≢│ ⱪꜝfi◒♩fi ─ 15% ⁸ ≢│ 20%╩ ╘⁸ ≢ ─

≤⌂∫√⁹╕√⁸ ≢│⁸ ╙ ≢№∫√⁹ ⌐ ∆╢ ⌐№╢⅜⁸

│ ﬞ ™ ⅝╩ ⇔≡™╢⁹     

ᵓ │⁸ ≢│ ⌐⅔↑╢ ─ 40 60%╕≢ ⇔⁸ ≤ ╕≢ ∟ ™√⁹

⁸ ≢│ ≤ ┌™≢⁸ ≤⇔≡ ╟╡ ™ ⅜ ™≡™╢⁹ ≢│⁸ ≢│

⁸ ╩ ∆╢ ⅜ ⇔⁸≢│ ─ ⅜ ⇔√⁹ 

ᵔ │⁸ ╩ ∆╢↓≤≢ ╠╣╢ ⅜⁸ │ ⌐ ∫≡ ∆╢

⌐№╡⁸ ⌐ ⅝ ⅝ ⇔≡⅔╡⁸ ┌™⅛ ⇔≡™╢╙──⁸ ≤⇔≡ ╟╡ ™

⅜ ™≡™╢⁹     
₆ ₇ ⌂       

    Phormidium ─ ⁹     

    Synedra ( ⁸ ⅜ ≢⁸ ↄ│ ≢ ∆╢ ⁹ 

    Paulschulzia( ) 4 ─ ⅜1≈─ ™ ⌐ ╕╣⁸ ╩ ∆╢ ⁹    

Uroglena ) ╕√│ ─ ⅜ ╩ ⁹ ─ ╩ ∟⁸ ╩ 

⇔⌂⅜╠ ∆╢ ⁹     
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₃ 12  

꞉ⱶ◦ ─ ─ │ 1,604.1 /L ≢№∫√⁹ ⅜ ⅛∫√꞉ⱶ◦ │

Ⱶ♠►♦꞉ⱶ◦ ⁸◌ⱷⱡ◖►꞉ⱶ◦ ≢№∫√⁹ ─ ─ │ 150.8

/L ≢№∫√⁹ ⅜ ⅛∫√ │◌▬▪◦ ─ⱡכⱪꜞ►☻ ≢№∫√⁹

─ ─ │ 38.7 /L ≢№∫√⁹ ⅜ ⅛∫√ │◖♪Ⱡ

ꜝ ≢№∫√⁹ 

 

₃  

꞉ⱶ◦ ─ ─ │ 3,994.9 /L ≢№∫√⁹꞉ⱶ◦ ─ ╩ ╘≡™√

─│◌ⱷⱡ◖►꞉ⱶ◦ ≢№∫√⁹ ™≢Ⱶ♠►♦꞉ⱶ◦ ⁸ⱢⱠ►♦꞉ⱶ◦ ⅜ ⅛

∫√⁹ 1L№√╡─ ─ ─ │ 643.1 /L ≢№∫√⁹ ⅜ ⅛

∫√ │♂►Ⱶ☺fi◖ ⁸◌▬▪◦ ─ⱡכⱪꜞ►☻ ⁸◔fiⱵ☺fi◖ ≢№∫

√⁹ ─ ─ │ 250.7 /L ≢№∫√⁹ ⅜ ⅛∫√ │

◄Ⱨ☻♥▫ꜞ☻ ≢№∫√⁹ 

 

₃ 22  

  ꞉ⱶ◦ ─ ─ │ 391.3 /L ≢№∫√⁹꞉ⱶ◦ ─ ╩ ╘≡™√─

│◌ⱷⱡ◖►꞉ⱶ◦ ≢№∫√⁹ ─ ─ │ 1,336.1 /L ≢№∫√⁹

─ ╩ ╘≡™√─│♂►Ⱶ☺fi◖ ≢№∫√⁹ ─ ─ │

109.0 /L ≢№∫√⁹ ─ ╩ ╘≡™√─│◄Ⱨ☻♥▫ꜞ☻ ≢№∫√⁹ 

 

₃  

   ꞉ⱶ◦ ─ ─ │ 164.1 /L ≢№∫√⁹ ⅜ ⅛∫√꞉ⱶ◦ │Ⱶ

♪ꜞ꞉ⱶ◦ ⁸Ⱡ☼Ⱶ꞉ⱶ◦ ⁸ⱨ◒꜡꞉ⱶ◦ ≢№∫√⁹ ─ ─ │

 ⱪꜝfi◒♩fi    
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1,336.1 /L ≢№∫√⁹ ─ ╩ ╘≡™√─│◌▬▪◦ ─ⱡכⱪꜞ►☻

⁸Ⱶ☺fi◖ ≢№∫√⁹ ─ ─ │ 99.9 /L ≢№∫√⁹

─ ↄ│◄Ⱨ☻♥▫ꜞ☻ ≢№∫√⁹ 

 

₃ 22  

   ꞉ⱶ◦ ─ ─ │ 467.8 /L ≢№∫√⁹ ⅜ ⅛∫√꞉ⱶ◦ │Ɫ

Ⱡ►♦꞉ⱶ◦ ⁸◌ⱷⱡ◖►꞉ⱶ◦ ⁸Ⱶ♪ꜞ꞉ⱶ◦ ≢№∫√⁹ ─ ─

│ 257.8 /L ≢№∫√⁹ ─ ╩ ╘≡™√─│Ⱶ☺fi◖ ⁸◌▬▪◦

─ⱡכⱪꜞ►☻ ≢№∫√⁹ ─ ─ │ 10.2 /L ≢№∫√⁹

─ ↄ│♫ⱬ◌ⱶꜞ ≢№∫√⁹ 

 

₃  

   ꞉ⱶ◦ ─ │ ⅛╠ ⇔⁸ ⌐⅛↑≡Ⱨ⁸⅜√∫⌂≥◒כ

⌐ ⅝ↄ ⇔√⁹∕╣ │ ⌐ ⅝⌂ │ ╠╣⌂⅛∫√⁹ ─

│ ⅛╠ ⇔⁸ ⌐Ⱨ⁸⅜√∫⌂≥◒כ ⌐│ ⇔√⁹

∕╣ │ ⌐ ⅝⌂ │ ╠╣⌂⅛∫√⁹ ─ ≤⌂╢꞉ⱶ◦ ⅜ ⌐

⇔⁸ ╣≡ ⅜ ∆╢

≤™℮ ⌂ ≢№∫√⁹

⁸ │ ⅛╠

⇔⁸ ⌐Ⱨכ◒≤⌂∫√ ⁸

╕≢ ⅜ ™√⁹

─ │ ─

≤ ═≡ ╛⅛≢№∫√⁹ 

 

 

₃ 17  

↕╣√ ⌂ ⱪꜝfi◒♩fi  2017 17  

 ꞉ⱶ◦  Conochilus  ♥ⱴꜞ꞉ⱶ◦  

 ꞉ⱶ◦  Trichocerca  Ⱡ☼Ⱶ꞉ⱶ◦  

 

 

 

 

 

 

 

 

 

0

500

1000

1500

2000

2500

3000

3500

4000

4
/1

4
/1

1

4
/2

1

5
/1

5
/1

1

5
/2

1

5
/3

1

6
/1

0

6
/2

0

6
/3

0

n
/L

♥ⱴꜞ꞉ⱶ◦  Ⱡ☼Ⱶ꞉ⱶ◦  



- 31 - 

 

₃  

   ─ ─ │ 22.4 /L ≢№∫√⁹ ─╒≤╪≥│◄Ⱨ☻♥

▫ꜞ☻≢№∫√⁹ ─ ─ │ 586.0 /L ≢№∫√⁹ ─╒≤

╪≥│ ─▪ⱷכⱣ≢№∫√⁹꞉ ⱶ◦ ─ ─ │ 847.9 /L ≢№∫√⁹

⅜ ⅛∫√꞉ⱶ◦ │ⱢⱠ►♦꞉ⱶ◦ ⁸Ⱡ☼Ⱶ꞉ⱶ◦ ⁸ⱨ◒꜡꞉ⱶ◦ ≢

№∫√⁹◌▬▪◦ ─ ─ │ 138.6 /L ≢№∫√⁹◌▬▪◦ │ⱡכⱪꜞ

►☻ ⁸ ™≢◖Ɑⱳ♦▫♪ ⅜ ⅛∫√⁹Ⱶ☺fi◖ ─ ─ │ 48.9

/L ≢№∫√⁹Ⱶ☺fi◖ │○♫●Ⱶ☺fi◖⁸ ™≢♬☿♂►Ⱶ☺fi◖⅜ ⅛∫√⁹ 

 

↕╣√ ⌂ ⱪꜝfi◒♩fi  2017  

  Aconchulinida   

 ꞉ⱶ◦  Polyarthra  ⱢⱠ►♦꞉ⱶ◦  

 

 

 

 

 

 

 

₃ 21  

   ─ ─ │ 10.2 /L ≢№∫√⁹ ─╒≤╪≥│♠ꜞ●Ⱡ

ⱶ◦≢№∫√⁹ ─ ─ │ 2.0 /L ≢№∫√⁹ │♠Ⱳ◌ⱶ

ꜞ⅜╦∏⅛⌐ ↕╣√∞↑≢№∫√⁹꞉ⱶ◦ ─ ─ │ 294.5 /L ≢№

∫√⁹ ⅜ ⅛∫√꞉ⱶ◦ │▪꞉꞉ⱶ◦ ⁸ⱢⱠ►♦꞉ⱶ◦ ⁸Ⱡ☼Ⱶ꞉ⱶ◦

≢№∫√⁹◌▬▪◦ ─ ─ │ 112.1 /L ≢№∫√⁹ ⅜ ⅛∫√

◌▬▪◦ │ⱡכⱪꜞ►☻ ⁸ ™≢◔fiⱵ☺fi◖ ≢№∫√⁹Ⱶ☺fi◖ ─

─ │ 138.6 /L ≢№∫√⁹Ⱶ☺fi◖ ─╒≤╪≥│♬☿♂►Ⱶ☺fi◖⁸ ™

≢○♫●Ⱶ☺fi◖≢№∫√⁹ 

 

↕╣√ ⌂ ⱪꜝfi◒♩fi  2017 21  

 ꞉ⱶ◦  Pompholyx  complanata ▪꞉꞉ⱶ◦  

 Ⱶ☺fi◖  Bosmina  fatal is ♬☿♂►Ⱶ☺fi◖  

 

 

 

 

 

 

 ⱢⱠ►♦꞉ⱶ◦  

▪꞉꞉ⱶ◦ ♬☿♂►Ⱶ☺fi◖ 
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₃  

   ─ │ ⅛╠ ⌐⅛↑≡ ⇔√⁹ ─ │

⌐ ⌐ ⇔√⅜⁸ ⌐│ ⇔√⁹꞉ⱶ◦ ─ │ 8

⅛╠ ⌐⅛↑≡ ⇔√⁹◌▬▪◦ ⁸Ⱶ☺fi◖ ≤╙ │ ⇔√⅜⁸

∕─ │ ↕⅛∫√⁹ ⱪꜝfi◒♩fi ─ │⁸ ─ ⌐ ™

╕≢ ⇔√⅜⁸ ⌐│ ⁸꞉ⱶ◦ ─ ⌐ ™ ⇔⁸

⌐ ™≢ ⌂⅛∫√⁹ 

 

 

₃10 11  

  ─ ─ │ 40.8 /L ≢№∫√⁹ │◄Ⱨ☻♥▫ꜞ☻─╖≢ 

№∫√⁹ ─ ─ │ 1.0 /L ≢№∫√⁹ │ ─▪ⱷכ

Ᵽ─╖≢№∫√⁹꞉ⱶ◦ ─ ─ │ 259.9 /L ≢№∫√⁹ ⅜ ⅛∫

√꞉ⱶ◦ │ⱢⱠ►♦꞉ⱶ◦ ⁸Ⱶ♠►♦꞉ⱶ◦ ⁸▪꞉꞉ⱶ◦ ≢№∫√⁹◌▬▪◦

─ ─ │ 34.6 /L ≢№∫√⁹◌▬▪◦ │ⱡכⱪꜞ►☻ ⅜ ⅛∫

√⁹Ⱶ☺fi◖ ─ ─ │ 62.2 /L ≢№∫√⁹Ⱶ☺fi◖ ─╒≤╪≥│♬☿

♂►Ⱶ☺fi◖≢№∫√⁹ 

     

↕╣√ ⌂ ⱪꜝfi◒♩fi  2017 10 11  

 ꞉ⱶ◦  Polyarthra ⱢⱠ►♦꞉ⱶ◦  

 ꞉ⱶ◦  Filinia  longiseta ♫●Ⱶ♠►♦꞉ⱶ◦  

 

 

 

 

 

 

 

₃10 26  

   ─ ─ │ 16.3 /L ≢№∫√⁹ ─╒≤╪≥│◄Ⱨ☻♥▫

ꜞ☻ ≢⁸ ⌐◖♪Ⱡꜝ ⅜╦∏⅛⌐ ↕╣√⁹꞉ⱶ◦ ─ ─ │ 119.2

/L ≢№∫√⁹ ⅜ ⅛∫√꞉ⱶ◦ │ⱢⱠ►♦꞉ⱶ◦ ⁸Ⱶ♠►♦꞉ⱶ◦ ⁸▪

꞉꞉ⱶ◦ ≢№∫√⁹◌▬▪◦ ─ ─ │ 17.3 /L ≢№∫√⁹ ⅜

⅛∫√◌▬▪◦ │ⱡכⱪꜞ►☻ ⁸ ™≢ⱥ◕♫●◔fiⱵ☺fi◖ ⁸◔fiⱵ☺fi◖

≢№∫√⁹Ⱶ☺fi◖ ─ ─ │ 15.3 /L ≢№∫√⁹Ⱶ☺fi◖ │♂►Ⱶ

☺fi◖⁸♬☿♂►Ⱶ☺fi◖⅜ ⅛∫√⁹ │ ≢│ ↕╣⌂⅛∫√⁹ 

 

 

ⱢⱠ►♦꞉ⱶ◦  ♫●Ⱶ♠►♦꞉ⱶ◦ 
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↕╣√ ⌂ ⱪꜝfi◒♩fi  2017 10 26  

 ꞉ⱶ◦  Polyarthra ⱢⱠ►♦꞉ⱶ◦  

  Epistylis ◄Ⱨ☻♥▫ꜞ☻  

 

 

 

 

 

 

 

 

₃ 10  

   ⅛╠ 10 ⌐⅛↑≡│ ─ ≢⁸10 ⅛╠ 10

⌐⅛↑≡│ ≡─ ≢⁸ ⅜ ⇔√⁹∕╣⌐ ∫≡ ⱪꜝfi◒♩fi

─ ╙⁸ ⅜ ⅝⁸10 ⌐│ ─ ≤⌂∫√⁹ 

 

 

₃11 10  

  ─ ─ │ 4.1 /L ≢№∫√⁹ ─╒≤╪≥│♅fi♅♬♦

▫►ⱶ ≢⁸ ⌐◖♪Ⱡꜝ ⁸☻♩꜡ⱦꜞ♦ꜙ►ⱶ⅜╦∏⅛⌐ ↕╣√⁹ ─

─ │ 3.1 /L ≢№∫√⁹ ↕╣√ │♫ⱬ◌ⱶꜞ ╛ ≢

№∫√⁹꞉ ⱶ◦ ─ ─ │ 64.2 /L ≢№∫√⁹ ⅜ ⅛∫√꞉ⱶ◦

│ⱢⱠ►♦꞉ⱶ◦ ⁸♥ⱴꜞ꞉ⱶ◦ ⁸◌ⱷⱡ◖►꞉ⱶ◦ ≢№∫√⁹◌▬▪◦ ─

─ │ 17.3 /L ≢№∫√⁹ ⅜ ⅛∫√◌▬▪◦ │ⱡכⱪꜞ►☻

⁸ ™≢◔fiⱵ☺fi◖ ≢№∫√⁹Ⱶ☺fi◖ ─ ─ │ 20.4 /L ≢№∫

√⁹Ⱶ☺fi◖ │♂►Ⱶ☺fi◖⁸ ™≢♬☿♂►Ⱶ☺fi◖⅜ ⅛∫√⁹ 

 

↕╣√ ⌂ ⱪꜝfi◒♩fi  2017 11 10  

 ꞉ⱶ◦  Polyarthra ⱢⱠ►♦꞉ⱶ◦  

 ꞉ⱶ◦  Conochilus ♥ⱴꜞ꞉ⱶ◦  

 

 

 

 

 

 

 

 

ⱢⱠ►♦꞉ⱶ◦  ◄Ⱨ☻♥▫ꜞ☻  

ⱢⱠ►♦꞉ⱶ◦  ♥ⱴꜞ꞉ⱶ◦  
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₃ 11  

   ─ │ 10 ≤ ═⁸ ⁸Ⱶ☺fi◖ │ ⁸◌▬▪◦ │

⁸ ⁸꞉ⱶ◦ │ ≢№∫√⁹꞉ⱶ◦ ─ │ ╟╡ ⅝

ↄ⁸ ─ │ 10 ⅛╠╦∏⅛⌐ ⇔⁸ ─ ≤⌂∫√⁹ 

 

 

₃12  

   ─ ─ │ 22.4 /L ≢№∫√⁹ ─╒≤╪≥│☻♩꜡ⱦ

ꜞ♦▫►ⱶ ≢⁸ ⌐♅fi♅♬♦▫►ⱶ ⅜╦∏⅛⌐ ↕╣√⁹ ─

─ │ 4.1 /L ≢№∫√⁹ ↕╣√ │ ≢№∫√⁹꞉ⱶ◦ ─

─ │ 308.8 /L ≢№∫√⁹ ⅜ ⅛∫√꞉ⱶ◦ │ⱢⱠ►♦꞉ⱶ◦

⁸♪꜡꞉ⱶ◦ ≢№∫√⁹◌▬▪◦ ─ ─ │ 12.2 /L ≢№∫√⁹

⅜ ⅛∫√◌▬▪◦ │ⱡכⱪꜞ►☻ ⁸ ™≢◖Ɑⱳ♦▫♪ ≢№∫√⁹Ⱶ

☺fi◖ ─ ─ │ 41.8 /L ≢№∫√⁹ ↕╣√Ⱶ☺fi◖ │♂►Ⱶ☺

fi◖≢№∫√⁹ 

 

↕╣√ ⌂ ⱪꜝfi◒♩fi  2017 12  

 ꞉ⱶ◦  Polyarthra ⱢⱠ►♦꞉ⱶ◦  

 ꞉ⱶ◦  Synchaeta ♪꜡꞉ⱶ◦  

 

 

 

 

 

 

 

 

₃ 12  

   │ 11 ≤ ═ ⇔√⁹↓╣│ ⌐꞉ⱶ◦ ─ ⌐╟╢╙─≢⁸

⁸ ⁸◌▬▪◦ │ ⁸Ⱶ☺fi◖ │ ≢№∫√⁹ 

 

 

 

 

 

 

 

 

ⱢⱠ►♦꞉ⱶ◦  ♪꜡꞉ⱶ◦  
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₃ 10  

   ─ ─ │ 5.1 /L ≢№∫√⁹ ↕╣√ │☻♩꜡ⱦꜞ

♦▫►ⱶ ≢№∫√⁹ │ ↕╣⌂⅛∫√⁹꞉ ⱶ◦ ─ ─ │ 881.5

/L ≢№∫√⁹ ⅜ ⅛∫√꞉ⱶ◦ │ⱢⱠ►♦꞉ⱶ◦ ⁸♪꜡꞉ⱶ◦ ≢№

∫√⁹◌▬▪◦ ─ ─ │ 37.7 /L ≢№∫√⁹ ⅜ ⅛∫√◌▬▪◦

│ⱡכⱪꜞ►☻ ⁸ ™≢◖Ɑⱳ♦▫♪ ≢№∫√⁹Ⱶ☺fi◖ ─ ─

│ 17.3 /L ≢№∫√⁹ ↕╣√Ⱶ☺fi◖ │♂►Ⱶ☺fi◖≢№∫√⁹ 

 

↕╣√ ⌂ ⱪꜝfi◒♩fi  2018 10  

 ꞉ⱶ◦  Polyarthra ⱢⱠ►♦꞉ⱶ◦  

 ꞉ⱶ◦  Synchaeta ♪꜡꞉ⱶ◦  

 

 

 

 

 

 

 

 

 

₃  

  │ 12 ≤ ═ ⇔√⁹↓╣│ ⌐꞉ⱶ◦ ─ ⌐╟╢╙─≢⁸↓

─ │ 11 ⅛╠ ™≡™╢⁹ │ ⁸ │ ⁸◌▬▪◦ │

⁸Ⱶ☺fi◖ │ ⇔√⁹ 

 

 

 

 ₃  

  ⌐╟╡  

 

 

 

 

 

 

 

 

 

ⱢⱠ►♦꞉ⱶ◦  ♪꜡꞉ⱶ◦  
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 ₃ 12  

   ─ ─ │ 5.1 /L ≢№∫√⁹ ↕╣√ │♫ⱬ◌ⱶꜞ

≢№∫√⁹꞉ⱶ◦ ─ ─ │ 1227.0 /L ≢№∫√⁹꞉ⱶ◦ ─╒≤╪

≥│ⱢⱠ►♦꞉ⱶ◦ ≢⁸ ™≢Ⱶ♠►♦꞉ⱶ◦ ⁸◌ⱷⱡ◖►꞉ⱶ◦ ⅜ ⅛∫√⁹

◌▬▪◦ ─ ─ │ 106.0 /L ≢№∫√⁹ ⅜ ⅛∫√◌▬▪◦ │

ⱡכⱪꜞ►☻ ⁸ ™≢◔fiⱵ☺fi◖ ≢№∫√⁹ ⁸Ⱶ☺fi◖ │ ↕

╣⌂⅛∫√⁹ 

 

↕╣√ ⌂ ⱪꜝfi◒♩fi  2018 3 12  

 ꞉ⱶ◦  Polyarthra ⱢⱠ►♦꞉ⱶ◦  

 ◌▬▪◦  Nauplius ⱡכⱪꜞ►☻  

 

 

 

 

 

 

 

 

₃  

   ⱪꜝfi◒♩fi ─ ╩ ⌐ ⇔√⁹ │ 1 ≤ ═ ⇔√⁹↓

╣│ ⌐꞉ⱶ◦ ─ ⌐╟╢╙─≢⁸↓─ │ 11 ⅛╠ ™≡™╢⁹

│ ⁸ │ ⁸◌▬▪◦ │ ⁸Ⱶ☺fi◖ │ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱢⱠ►♦꞉ⱶ◦  ⱡכⱪꜞ►☻  
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15  ⱥ◦─ 80cm  

 ⱥ◦─ 30cm  

15  

  

   

   

 

 

 ⱥ◦  

  

   ─ 10ha─ ≢⁸ ⇔√ ─ⱥ◦ ╩ ⅛╠

╡╟⌐◐כ꜠ ↔≤ ╘≡ ⇔√⁹╕√⁸∕─ ⇔√ⱥ◦╩

╡≢ ⇔√⁹    

 ꜟכꜙ☺◔☻ 

      

 
⁸15 ⁸17 ⁸20  

22 ⁸24 ⁸27  
    

╡  20 ⁸23  
11 ⁸14  

28  
⁸21  

⁸  

26  

  

₃ ⇔√ ─ⱥ◦ │⁸ 2,740kg ≢ 

№∫√⁹ 

  ₃ ⌐ ⇔√ ─◄ꜞ▪│⁸ ⱥ 

◦⅜ ⌐ ⇔⁸ ⅜ ↑╠╣⌂™ ⌐⌂∫√ 

⅜⁸ ⌐ ⇔√ ◄ꜞ▪│⁸∕─ ─  

─ ─ ╙№╡⁸ⱥ◦ ╩ ∆╢↓≤⅜ 

≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⱥ◦  
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 ⇔√ⱥ◦ ╖ ♪כꜘ  ╖ ≢─ⱥ◦ ⇔ 

24  ⱥ◦─ 240cm  ⇔√ⱥ◦ ╩ ⇔  

22  ⱥ◦─ 240cm  20  ⱥ◦─ 180cm  17  ⱥ◦─ 90cm  

27  ⱥ◦─ 260cm  

29  ─ ◄ꜞ▪ 

⇔√ⱥ◦⅜ ≈ 

 

14  ─ ╡  
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 ⸗♬♃ꜞfi◓  

ⱥ◦  

⌐⅔™≡ⱥ◦ ≤∕─ ─ ╩ ⇔⁸ⱥ◦ ─

╩ ⇔√⁹ 

 

28 ─ ⁸ ─ ─ ∞↑≢│⁸ ⌐ ∫√ⱥ◦⅜ ⇔⁸

⌐│ √⌐ ↕╣√ ⅜ ∆╢√╘⁸ ⌐ ∟ ↕╣╢ │ ⇔

⌂™↓≤⅜ ╠⅛⌐⌂∫√⁹∕↓≢⁸ │ ≤∕─ ─ ⌂ ╡ ╡

⌐╟╡⁸ⱥ◦─ ⅜ ⅛≥℮⅛╩ ─ ⅛╠ ⇔√⁹ 

 

▪  

─ ≢ⱥ◦⅜ H≢ ⇔≡™√ ─ ≢⁸

29 ⌐ ╩ ⇔∕─ ╡≤ ╡ ╡ ⌐╟╢ⱥ◦─ ╩ ∫√

113,000 260m× 500 ⁸ 350m ≤⇔√ ⁸ ⁹ ⁹ 

─ │⁸ │ ─ ⌐ 10⅛ ≢ ∫√⁹ ⌐≈™≡│⁸

─ⱥ◦─ ⅜ ≢⌂⅛∫√√╘⁸ ─ⱥ◦─ ╩

≤⇔≡⁸ⱥ◦⅜ ⇔√ ⅛ ⁸ ⇔≡™⌂⅛∫√ ⅛ ⁸ ─

⅛ ⅔╟┘ ⅛ ─ 28⅛ ≤⇔√⁹ 

 

 

 

 

 

 

  

        

β11 : ⱥ◦ ⁸ : ⱥ◦ ⁸ 

     : ⱥ◦ ⁸ :  

▬  

  21  

 27  

 

ⱥ◦ 11 13  

►  

ⱥ◦ ─ │⁸ 36cm─ ╩ ⌐ ⇔ ╖⁸ ─ ╩♃⸗  

≢∆ↄ™≤╡⁸ ≡⇔◓fi▫♥כ♁≢ ⅛╠ ╩ ⇔⁸ ─ ⌐

↑≡ ⇔√⁹ 
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37 16 53
29 15 44

0 44 44
0 7 7
0 10 10
0 76 76

 

─ ↔≤─ⱥ◦ ─ ╩ ⌐⁸ ─ⱥ◦ ╩

⌐⁸ ─ⱥ◦ ╩ ⌐ ⇔√⁹ 

─ ─ⱥ◦ ─ │⁸ 53 /m2⌐ ⇔≡⁸ 44 /m2≢

№∫√⅜⁸ ⌐ │⌂⅛∫√ Mann-Whitney─ U ⁸p 0.05 ⁹

↓╣│⁸ ─ⱥ◦ ─ ⅜ ┘ ⌐ ⇔≡ ↕⅛∫√√╘≤

ⅎ╠╣√⁹ 

─ ≢─ │⁸ ⅛╠ 13 ≤ ≢┌╠≈⅝⅜ ╠╣√⅜⁸

≢ ⌐ ─ │ ╠╣⌂⅛∫√⁹ ─ ≢─

╙⁸ ⅛╠ 18 ╕≢┌╠≈⅝⅜ ╠╣⁸ ⅛╠ ≢ ™ ⅜ ╠╣√⁹↓╣

│⁸ ─ ╩ ─ ™ ⌐ ⌂∫√√╘⁸ ⅜ ⇔≡™⌂™

⅜ ↄ ⅜ ⅛∫√ ⅜ ⅎ╠╣╢⁹ 

 

  

 

 

 

 m2     m2  

 

 

 

 

─ⱥ◦ ─ │⁸ ─ⱥ◦⅜ ⇔≡™⌂⅛∫√ ≢ 7 /m2⁸

─ⱥ◦─ ≢ 10 /m2⁸ ─ⱥ◦⅜ ⇔√ ≢ 44 /m2⅔

╟┘ ≢ 76 /m2≢№∫√⁹ ─ⱥ◦⅜ ⇔≡™⌂⅛∫√ ≤

⁸ ─ⱥ◦─ ≤ ≢ ⅜ ╘╠╣√ Steel-Dwass ⁸

p 0.05 ⁹ ─ⱥ◦⅜ ⇔≡™⌂⅛∫√ ≢│⁸ ─ ≤∕─ ─

⌐╟╡ ↕╣╢ ─ ╩ ∆╢↓≤⅜≢⅝√⁹ 

⁸ ≤ ─⌂⅛∫√ ─ⱥ◦⅜ ⇔√ │⁸ ─

1 0 0 6 1 0 6
2 7 2 16 0 3 7
3 3 9 1 0 1 9
4 2 18 1 0 0 8
5 7 3 5 2 3
6 8 0 7 1 9
7 6 5 0 0 7
8 8 0 0 2 13
9 0 2
10 13 6
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╡ ╡⅜ ╦╣⌂⅛∫√ ≢⁸ ─ ╩ ╠∆√╘⌐│⁸ ≤

∑≡∕─ ─ ╡ ╡⅜ ≢№╢↓≤⅜ ↕╣√⁹ 

╕≤╘  

₃ ─ │⁸ ⅜ 53 /m2⁸ ⅜ 44 /m2≢№∫√⅜⁸ ⌂

│ ╘╠╣⌂⅛∫√⁹↓╣│⁸ ⌂ ─ ⌐╟╢≤ ⅎ╠╣

√⁹ 

₃ ≤∕─ ─ ╡ ╡⌐╟╡ⱥ◦─ ⅜ ™ ╩ ≢⅝√

≢│⁸ ─ ╩ ─ 10 ─ 1⌐ ∆╢↓≤⅜≢⅝√⁹ 

₃ ─ ╩ ╠∆⌐│⁸ ≤ ∑≡∕─ ─ ╡ ╡⅜ ≢№╢↓≤ 

⅜ ↕╣√⁹ 
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DO Tw

  ⱥ◦ ┘ ⌐⅔↑╢ ⁸ ─  

DO ה ─  

 

≢─ⱥ◦ ─ ─√╘⁸ ≢◐כ꜠╩ ⇔⁸ ─ⱥ◦  

╡╟⌐◐כ꜠╩ ↔≤ ╘≤╡ ∆╢ ╩ ⇔≡™╢⁹ 

∕↓≢⁸ⱥ◦ ⌐╟╢ ─ ╩ ∆╢√╘⁸ⱥ◦  

≤∕─ ≤⌂╢ ⌐⅔™≡ ─ DO ≤ ─

⌐╟╢⸗♬♃ꜞfi◓╩ ∫√⁹ 

 

ⱥ◦ ─ ⁸ⱥ◦ ≤ ─ ⌐ ╩ ∟ ╖

⇔√⁹↓─ ╩ ≤⇔≡⁸ ≢ⱪכ꜡╩ ⅛╠ 50cm ─

⌐ ⇔⁸DO ≤ ─

╩ ∫√  10 ⁹ 

│ ╟╡ 11    

╕≢≤⇔√⁹ 

 

 

      DO ≤ ╩⸗♬♃ꜞfi◓⇔√ ╩ ⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      ─ DO≤ ─ ╩ ─ ≢ ⇔√ ⅔╟┘ ⁹ 

ⱥ◦ ─ ─ DO │ ⌐ ═≡╛╛ ™ ≢ ⇔⁸11 ⌐⌂╢

≤ │╒╓ ∂ ≤⌂∫√⁹ 

   

ⱥ◦ ( ᵗ) 2.42 1.92 

ᵘ  2.45 1.95 

H29 26  
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⁸ ─ ⌐≈™≡╖╢≤⁸ⱥ◦ ≤ ≢│╒≤╪≥ ⅜╖

╠╣⌂⅛∫√⁹ 

 

      ╕√⁸DO ⅜ mg/L ≤⌂∫√ ─ ╩ ⌐  

⇔⁸ ⇔√ ⁹ 

      ─ ─ │ ⅛╠ ⌐⅛↑≡ 90 ≤⌂∫≡

™√⅜⁸ⱥ◦ ─ ─ │ ⌐ 50 ⌐⌂╢⌂≥⁸

⌐ ═≡ ⇔≡™√⁹ 
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─ⱥ◦ ⅔╟┘∕─ ─ ─ ╩ ⇔√⁹ 

 

ⱥ◦─ ⇔√ ≢│ ⅜ ⇔⁸ ⅜ ⇔ ↄ⌂╢√╘⁸

─ ⌐ ⅜№╢≤ ⅎ╠╣≡™╢⁹∕↓≢⁸ ─ ⌐⅔™≡⁸

─ ⌐ ⅜ ╠╣╢⅛ ∆╢√╘⌐ ╩ ∫√⁹ 

 

 16 ⁸ 18  

 ⱥ◦─ ⁸  

  

 10mm⁸ mm ┘ mm─ ╩  

 

™ ⅝↕   

10mm 67×67×12cm   

5mm 45×30×15cm   

3mm 45×30×15cm  ⁿ 

 

 

⅔╟┘∕─ ≢│⁸ⱥ◦─ ─ ⌐⅛⅛╦╠∏⁸ │ ↕╣ 

⌂⅛∫√⁹ 
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ⱥ◦ ⌐⅔↑╢ⱥ◦─ ⅔╟┘ ╡ ╡⌐╟╢⁸ ─

─ ╩ ⇔√⁹ 

 

28 ─ ⁸ ─ ─ ∞↑≢│⁸ ⌐│ ≤

⌐ⱥ◦⅜ ⇔⁸ⱥ◦─ ╛ ─ ─ ⌐│ ≢№╢↓≤⅜ ╠⅛

⌐⌂∫√⁹∕↓≢⁸ │ ╙ ⌐ ╡ ╡ ╩ ⇔⁸∕─

╩ ─ ─ ⅛╠ ⇔√⁹ 

 

▪  

─ ≤⇔⁸ ─ ⅛╠ 100m─ ╩ ≤⇔√⁹ 

▬  

30 ⁸ 27 ⁸ 28 ⁸ 21 ⁸ 25 ⁸10 24 ⅔╟

┘ 11 13 ⌐⁸ ─ ≢ ╩ ⇔√⁹ 

►  

─ ≤ ⌐⁸ ⅛╠─ ≢⁸ ─  

─ ╕√│ ╩ GPS≢ ⇔√⁹ⱥ◦⌐≈™≡│⁸ ⌐╟╡

⁸ ⁸ ─ ─ ⌐

⇔√⁹ ╠╣√ ⅛╠ ⅜ ⇔≡™╢►▼Ⱪ◘▬

♩⁸ http://maps.gsi.go.jp ─ ╩ ™≡⁸ ─ ╩

⇔√⁹ 

 

⅔╟┘∕─ ⌐⅔↑╢ ⅛╠ 10 ╕≢─ ─ ╩

⌐ ⇔√⁹⌂⅔⁸11 │ ⅜ ↕╣⌂⅛∫√√╘⁸ ╩ ⇔√⁹ 

10 ╕≢ ⇔≡⁸ ─ │ⱥ◦─ ⅜ ⅛∫√⅜⁸ⱥ◦─ ⌐

⇔≡™⌂™ ≤⌂∫≡™╢√╘≢№╡⁸ⱥ◦─ ╛ ╡ ╡─ ≢│⌂

™≤ ⅎ╠╣╢⁹╕√⁸ ╕≢ ≤∕─ ≢ ⌐⁸ ⅜ ™ ⅜

╠╣√⁹ ≢│ ╡ ╡ ⌐╟╢ ⅜ ↕╣≡⅔╡⁸∕─ ≤

ⅎ╠╣╢⅜⁸ │ ╙ ⌐ ⇔√⁹ 

─ⱥ◦─ │⁸ ≢ H⁸ ─ ≢ M ≤⌂∫√⁹∕╣

─ │ ≢№∫√⁹ │ ⅜№∫√√╘⁸ ─ ⅜≢⅝∏⁸

⅜ ↄ⌂∫√≤ ⅎ╠╣╢⁹╕√⁸ ─ ⅜ ⅛∫√─│⁸ ─

─ ⅜ ⇔√╙─≤ ⅎ╠╣╢⁹ 

─ⱥ◦─ │⁸ ─ ⅜╟╡ ⌐⌂∫√ ╩ ⇔√⁹

⁸ ─ ╕≢⌐ ╡ ╡⅜ ╦╣√─│ ─╖≢⁸↓─ ─ⱥ

◦─ │ L≢№∫√⁹↓╣╩ ↄ≤⁸ ⌐ M ─ ⅜ ╘╠╣╢╙─

─⁸ ⌐│ ≤ ≤⌂∫≡⅔╡⁸ ⌐╟╢ │⁸ ⌐
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H
M
L

│ ↕ↄ⌂∫√≤ ⅎ╠╣╢⁹ 

⅛╠ ─⁸ ≢ L ╛ⱥ◦⅜ ╠╣⌂™ ⌐≈™≡│⁸ ╡

⅔╟┘ ╡ ╡ ⌐╟╢ ╩ ⇔√╙─≢⁸ ⅜ⱥ◦─ ⌐

≢№∫√↓≤╩ ⇔≡™√⁹ ⁸ ≢│ⱥ◦⅜ ⌐⌂╡⁸ ╡≢│

≢⅝⌂ↄ⌂╢ ⅜ ╠╣√⁹ 

│ⱥ◦ ─ ≢ ⌐╟╢ ⅜ ╕╡⁸ⱥ◦⅜ ╠╣⌂™ ⅜ ⅜

∫√⁹ 

10 ⌐│ⱥ◦─ ⅜ ╖⁸ ⌐ ∫√ L ─ ╩ ⅝⁸ⱥ◦⅜ ╠╣⌂

ↄ⌂∫√⁹ 

ⱥ◦ ─ │◄ⱦ⸗⁸◒꜡⸗⅜ ↕╣√⁹◄ⱦ⸗│ ⌐│

≢ ↕╣≡™√⅜⁸∕╣ │ ⌐ ─ ≢ ↕╣√─╖≢№

∫√⁹↓─ │⁸◄ⱦ⸗⅜ ∆╢ ⌐ √╢√╘⁸ ⌐ ⇔√√╘≤ ⅎ

╠╣╢⁹ ⁸◒꜡⸗│ ⌐⁸ ─ⱥ◦─ ⅜ ™ ≢ ⌐ ↕╣

╘√⁹ ⌐│ ≤⇔≡ ↕╣⁸ ⌐ ─ ≢ ⅜ ⇔√⁹

⌐⅔™≡ⱥ◦─ ≢ ⌐ ⇔≡™√⅛⁸ √⌐ ⇔≡ ⇔√◒꜡⸗

⅜⁸ⱥ◦─ ─ ™≤↓╤≢ ⇔√╙─≢⁸ⱥ◦─ ╡ ╡⅜ ─ ⌐

⅜№∫√╙─≤ ⅎ╠╣╢⁹ 

   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

  

╕≤╘ 

₃ ─ │⁸ ─ ─ ⌐ │ ╠╣⌂⅛∫√⅜⁸ ─ 

⌐ ─ ⅜╖≤╠╣√⁹⇔⅛⇔⁸∕─ │ ⌐│ ↕ↄ⌂∫√⁹ 

5  6  7  

8  10  9  
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₃ ⅛╠ⱥ◦⅜ ≢ ⇔√ ≢│⁸ ╡≢│ ≢⅝∏⁸ ⌐  

╩ ↕∑╢↓≤⅜∕─ ─ ─ ╩ ∆╢℮ⅎ≢ №╢⁹ 

₃ⱥ◦─ ⅜ ⇔√ ─ ≢│◒꜡⸗─ ⅜ ↕╣⁸ⱥ◦╩  

∆╢↓≤≢ ─ ⅜ ≢⅝╢≤ ⅎ╠╣√⁹ 
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⌐ ⇔√ ╩♪כꜘ ⇔≡⁸◦☺Ⱶ─ ⌐ ⇔√ ╩ ∆╢√╘⁸

╩ ℮⁹ 

 

▪  

⌐ ⇔√ ≢ ⇔√⁹  

  

  

 

╡  
6 5 ⁸7 25 ⁸9 27 ⁸12 19  

 

▬  

╟╡ 20cm ─ ╩ ⇔√⁹ 

►  

ⱳfiⱪ RYOBI RMG-3000 ⌐╟╡ ╩ ⅝№→⌂™╟℮⌐╝∫ↄ╡≤

⇔√ (20mL/s )⌐☻ꜝ▬♄♇◒≢ ⇔⌂⅜╠ⱳꜞⱣ◔♠⌐ ⇔⁸ ↄ

⇔√ ⁸ⱳꜞ ⌐ ⇔ ╣⁸ ∟ ∫√⁹ 

◄ ┘  

┘ ╩ ⌐ ⇔√⁹ │●ꜝ☻ ╤ GF/B≢╤

⇔√╤ ╩ ™√⁹ 

  

  
  

 

▬○fi pH  

EC  

 

 

 

DO) 

SS  

(COD) 

(COD) 

 

 

╡╪ 

╡╪ 

╡╪ ╡╪ 

▪fi⸗♬▪  

 

 

(TOC) 

(DOC) 

כ♃☻Ⱶכ◘ JIS K 0102 7.2  

●ꜝ☻ JIS K 0102 12.1  

JIS K 0102 13  

 

2011 и-3-5  

JIS K 0102 9  

╟℮ JIS K 0102 32.1  

59 9 

ⱴfi●fi ◌ꜞ►ⱶ  (JIS K 0102 17) 

ⱴfi●fi ◌ꜞ►ⱶ  (JIS K 0102 17) 

JIS K 0102 45.2) 

JIS K 0102 45.2) 

Ɑꜟ○◐♁ ◌ꜞ►ⱶ JIS K 0102 46.3.1) 

Ɑꜟ○◐♁ ◌ꜞ►ⱶ JIS K 0102 46.3.1) 

⸗ꜞⱩ♦fi JIS K 0102 46.1.1) 

▬fi♪ⱨ▼ⱡכꜟ (JIS K 0102 42.2) 

JIS  K0102 43.1.1  

▬○fi◒꜡ⱴ♩◓ꜝⱨ JIS K 0102 43.2.5) 

TOC JIS K 0102 22.2)  

TOC JIS K 0102 22.2)  
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○  

╩ ⅔╟┘ ⌐ ⇔√⁹ 

   

   ( )    

 ᵑ ꜘכ♪ ה  1.1  H27  

ᵒ ⅛╠ 100  2.3   

╡  ᵓ ꜘכ♪ ה ⅛╠ 25  0.8  H28.11  

ᵖ ꜘכ♪ ה ⅛╠ 135  1.7   

1 │ ≢ ⇔√  

 2 7 25 ─ ᵖ│◒꜡⸗⅜ ⇔≡™√√╘⁸◒꜡⸗╩ ↑≡↕╠⌐ 100m ─ ≢ ⇔√⁹ 

 

  

 

 

 

 

 

 

                     

 

▪ ᵑ⁸ᵒ   

27 ⌐ ⇔√ ⌐⅔™≡ ⅛╠ 20cm─ ╩ ⇔⁸ ⌐

╟╢ ┼─ ╩ ⇔√⁹ ᵑ╩ ⁸ ᵒ╩ ≤⇔≡ pH⁸DO⁸

COD⁸SS⁸T-P⁸T-N ⁸NH4-N⁸EC─ ╩∕╣∙╣ ⌐ ⇔√⁹ 

™∏╣─ ≢╙ ─ ⌂ │╖╠╣∏⁸ ⌐╟╢ ─

⌂ │ ≢⅝⌂⅛∫√⁹ 

 

  

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

6 5 7 25 9 27 12 19

pH

H27

0

2

4

6

8

10

12

14

6 5 7 25 9 27 12 19

mg/ DO

H27

 ╡  



- 50 - 

 

 

 

 

  

  

  

 

▬ ╡ ᵓ⁸ᵖ  

28 ⌐ ⇔√ ╡ ⌐⅔™≡⁸ ⅛╠ 20cm─ ╩ ⇔⁸

⌐╟╢ ┼─ ╩ ⇔√⁹ ᵓ╩ ⁸ ᵖ╩ ≤⇔≡ pH⁸

DO⁸COD⁸SS⁸T-P⁸T-N⁸NH4-N⁸EC ─ ╩ ⌐ ⇔√⁹⌂⅔

25 ─ ⌐≈™≡⁸ ᵖ│◒꜡⸗⅜ ⇔≡™√√╘⁸◒꜡⸗╩ ↑≡↕╠⌐

100m─ ≢ ⇔√⁹ 

▪fi⸗♬▪ ⌐⅔™≡│⁸ ─ ─ ᵓ─ ⅜ ─ ᵖ⌐

═ ⅛∫√⁹↓╣│⁸ ⌐╟╡ ⅛╠─▪fi⸗♬▪ ─ ⅜ ↕╣√

╙№╢⅜⁸ ─ ᵖ│◒꜡⸗╩ ↑╢√╘⁸ ─ ᵖ╟╡↕╠

⌐ 100m≢ ⇔≡™╢↓≤╙№╡⁸ ⌐╟╢ ≤ ⅎ╢⅛≥℮⅛

│ ≢№╢⁹ 

25 ─ ᵖ│◒꜡⸗╩ ↑╢√╘⁸ ╟╡↕╠⌐ 100m─ ≢  

─ ≢│ ─ ⌂ │╖╠╣∏⁸ ⌐╟╢ ─ ⌂

│ ≢⅝⌂⅛∫√⁹ 
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╕≤╘ 

▪  

™∏╣─ ≢╙ ─ ⌂ ™│╦⅛╠∏⁸ ⌐╟╢ ─ 

⌂ │ ≢⅝⌂⅛∫√⁹ 

▬ ╡  

─ ─ ᵓ≢▪fi⸗♬▪ ⅜ ─ ᵖ╟╡ ⅛∫√⁹↓╣

│ ⅛╠─ ⅜ ⅎ╠╣√↓≤⅜ ⅎ╠╣⁸ ⌐╟╢ ≢№╢

⅜№╢⅜⁸ ─ ≢│ ─ ⌂ ™│╦⅛╠∏⁸ ⌐╟╢

─ ⌂ │ ≢⅝⌂⅛∫√⁹ 
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⌐ ⇔√ ╩♪כꜘ ⇔≡⁸◦☺Ⱶ─ ⌐ ⇔√ ╩ ∆╢√╘⁸

╩ ℮⁹ 

 

▪  

╩ ⌐ ∆⁹ 

ₒ ₓ  

27 ⌐ ⇔√ ─ ᵑ≤⁸ ─√╘ ♪כꜘ ─

─ ᵒ≢ ∫√⁹  

ₒ ╡ ₓ 

28 ⌐ ⇔√ ─ ᵓ ᵕ≤⁸ ─√╘ ♪כꜘ ─

─ ᵖ≢ ∫√⁹ 

 

 

 

 

 

 

 

 

 

    

 

▬  

⁸ ╡╪⁸ ⁸ ⁸  

►  

⁸ ⁸10 ⁸12 15  

◄  

⁸ ⁸ ╡╪ │⁸◄◒ⱴfiⱣכ☺ ≢ ⇔⁸☻♥

fi꜠☻ Ᵽ♇♩ ≢ ⇔⁸ mm ─┤╢™≢ ⌂≥─ ╩ ⅝⁸●ꜝ☻ (

)⌐ ╣≡ ∟ ∫√⁹ │⁸◄◒ⱴfiⱣכ☺ ≢ ⇔⁸

╩ⱳꜞ◄♅꜠fi (12 )⌐ ╣≡ ∟ ∫√⁹ 

○  

─ ╩ ⌐ ∆⁹ 

 

 

 

 ╡  
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♃☻Ⱶכ◘   

 
 

⅛╪  ─ ⱴ♬ꜙ▪ꜟ  

  и΅4.2 

  и΅4.8.1 .1  

╡╪  и΅4.9.1  

 4.75mm⁸2mm⁸425ɡm⁸75ɡm─ ┤╢™⌐╟╢  

 

 

▪ ⌐╟╢ ─ ( ᵑ⁸ᵒ)  

27 ⌐ ⇔√ ⌐≈™≡ ⇔√ ⌐≈™≡ ∆╢≤≤

╙⌐⁸ ─ ╩ ⇔≡⁸ ╩⇔√↓≤⌐╟╢ ╩ ⇔√⁹

⌂⅔⁸ ᵑ│ ⁸ ᵒ│ ≢№∫√⁹ 

ᵑ  

╩ ⌐ ∆⁹ ⇔√ ─ │⁸ ( 27

)⅜ 14 ≢№∫√⅜⁸ │ ⌐ ⇔√⁹ ⇔√

─ ᵑ│ ╩ ⇔≡™√⁹╕√⁸ ─ ᵒ⌐⅔↑╢ 11

⌐ ═≡╙ ™ ≢№∫√⁹ 

 

 

 ( ) 

 

ᵒ  

│ ⌐╟╡ ≢ ™ 12 │ ∟ ∫≡ ⁸ ─ │

∟ ∫≡ ⇔⁸ ⇔√⁹ 

╩ ⌐ ∆⁹ 27 ⌐ ╩⇔√ ─ ᵑ│⁸

<0.01mg/g ╩ ⇔√ 29 ╙ ⇔≡™√⁹╕√⁸ ─

ᵒ≢│ 0.2 0.3mg/g ↕╣√⁹ 
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( )

(%
)

6 5

8 4
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ᵓ  

─ ╩ ⌐ ∆⁹ 27 ⌐ ⇔√ ⌐⅔↑╢

│⁸ 27 │ 0.08 0.16mg/g≤ ⌐ ™ ≢№╡⁸ ⇔√ 28

╙ 0.15 0.17mg/g≤ ™ ≢№∫√⁹ ⇔√ 29 ╙ ─

ᵑ│ 0.12 0.23mg/g≤ ™ ╩ ⇔≡™√⁹ ─ ᵒ│ 2.0 2.8mg/g≢№

∫√⁹ 

 

 ( ) 

 

ᵔ ╡╪ 

╡╪─ ╩ ⌐ ∆⁹ 27 ⌐ ⇔√ ⌐⅔↑╢ ╡

╪│ 27 │ 0.54 0.64mg/g≤ ™ ≢№╡⁸ ⇔√ 28 ╙

0.56 0.58mg/g≤ ™ ≢№∫√⁹ ⇔√ 29 ╙ ─

ᵑ│ 0.55 0.59mg/g≤ ™ ╩ ⇔≡™√⁹ ─ ᵒ│ 1.4 1.7mg/g≢№

∫√⁹ 

0.0
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( )

(m
g

/g
)
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 ( ) 

ᵕ  

╩ ⌐⁸ ( ) 4750ɡ ⁸ ( ) 2000 4750ɡ ⁸ ( )

425 2000ɡ ⁸ ( ) 75 425ɡ ⁸ ♩ꜟ◦ה 75ɡ ─ ≈─

╩ ╘√⁹ 

⌐ ∆╢ 2000ɡ ─ ─ ⌐≈™≡│⁸ ─ ─ ≢

─┌╠≈⅝⅜╖╠╣╢⁹↓↓≢│⁸2000ɡ ─ ⌐≈™≡ ⇔√⁹

─ ╩ ⌐ ∆⁹ 

27 ─ ⌐⅔↑╢ 75ɡ ─ │ 71

≢№∫√⅜⁸ ⌐│ ⌐⌂∫≡™√⁹ ⇔√ 29 ─ ⌐

⅔™≡╙ ─ ᵑ─ │ ≢№∫√⁹ ⁸ ─ ᵒ⌐⅔

↑╢ │ 40 ≢№∫√⁹ 

 

  

 

▬ ⌐╟╢ ─ ( ╡  ᵓ ᵖ)  

28 ⌐ ⇔√ ╡ ⌐⅔™≡⁸ᵓ ᵕ╩ ⁸ᵖ╩ ≤⇔≡ 

⌐╟╢ ─ ╩ ⇔√⁹⌂⅔⁸ ᵓ ᵕ│ ╕√│ ⁸ ᵖ│

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0
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≢№∫√⁹ 

ᵑ  

╩ 10⌐ ∆⁹ ─ │⁸ 28 ─ │

≢№╡⁸ 29 ╙ ᵓ ᵕ⌐⅔™≡ ╩ ⇔≡™√⁹ ⁸

─ ᵖ│ 12 14 ≢№∫√⁹ 

 

 

10  ( ) 

ᵒ  

╩ 11⌐ ∆⁹ ─ │⁸ 28 ─ │

<0.01mg/g ≢№╡⁸ 29 ╙ ᵓ ᵕ⌐⅔™≡

<0.01mg/g ╩ ⇔≡™√⁹ ⁸ ─ ᵖ≢│ 0.2 0.4mg/g ↕╣√⁹ 

 

  

11  ( ) 

 

ᵓ  

╩ 12⌐ ∆⁹ ─ │⁸ 28 ─ │ 0.4mg/g
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≢№╡⁸ 29 ╙ ᵓ ᵕ⌐⅔™≡ 0.4mg/g ╩ ⇔≡™√⁹ ⁸

─ ᵖ│ 3.1 3.5mg/g ≢№∫√⁹ 

 

 

12 ( ) 

 

ᵔ ╡╪ 

╩ 13 ⌐ ∆⁹ ─ ╡╪ │⁸ 28 ─ │ 0.5

0.7mg/g ≢№╡⁸ 29 ╙ ᵓ ᵕ⌐⅔™≡ 0.5 0.7mg/g ╩ ⇔

≡™√⁹ ⁸ ─ ᵖ│ 1.6mg/g ≢№∫√⁹ 

 

 

13 ( ) 

 

ᵕ  

╩ ⌐⁸ ( ) 4750ɡ ⁸ ( ) 2000 4750ɡ ⁸ ( )

425 2000ɡ ⁸ ( ) 75 425ɡ ⁸ ♩ꜟ◦ה 75ɡ ─ ≈─
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─┌╠≈⅝⅜╖╠╣╢⁹↓↓≢│⁸2000ɡ ─ ⌐≈™≡ ⇔√⁹

╡ ─ ╩ 14⌐ ∆⁹ 

─ 75ɡ ─ │ 28 ─ │ %≢№╡⁸

29 ╙ ᵓ ᵕ⌐⅔™≡ % ╩ ⇔≡™√⁹ ⁸ ─ ᵖ│

70 ≢№∫√⁹ 

 

 

14  

 

╕≤╘ 

⌐⅔™≡│⁸ 27 ⌐ ╩ ⇔√ ᵑ⌐⅔™≡ ⌂ ─

⅜ ╠╣⁸ ╩ ⇔≡╙∕─ ⅜ ↕╣≡™╢↓≤⅜ ╠⅛⌐⌂

∫√⁹ 

╡ ⌐⅔™≡╙ 28 ⌐ ╩ ⇔√ ᵓ ᵕ⌐⅔™≡ ⌂

─ ⅜ ╠╣⁸ ╩ ⇔≡╙∕─ ⅜ ↕╣≡™╢↓≤⅜ ╠

⅛⌐⌂∫√⁹ 

⁸ ⅝ ⅝ ╩ ⇔≡ ™⁸ ╩ ⇔≡™ↄ↓≤⅜ ≤ ⅎ╠╣╢⁹ 
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 ◦☺Ⱶ  

⌐╟╢ ╩ ∫√ ♪כꜘ ┘ ⌐⅔™≡⁸◦☺Ⱶ╩ ⇔⁸

┘ ╩ ≤⇔≡⸗♬♃ꜞfi◓╩ ∫√⁹ 

 

27 ┘ 28 ⌐ ⇔√ ─ⱴ♩◦☺Ⱶꜘ⁸≡™⅔⌐♪כꜘ

╩ ™⁸ ─ ≤ ∆╢↓≤⌐╟╡◦☺Ⱶ ─ ╩ ∆

╢⁹ 

 

 

  

29 19 11 10  

  

      ╩ ⌐ ∆⁹ ⌂ │ ─ ⅜ ™ ⌐ ═≡№╢⁹ 

  

  ⌂  

 

ᵑ 

╡ ᵓ 

╡ ᵔ 

╡ ᵕ 

⁸  

⁸  

⁸  

⁸  

 
ᵒ 

╡ ᵖ 

⁸  ♩ꜟ◦ה

⁸♩ꜟ◦ה

 

 

  

⌐ ™╢ ┘ ╩ ⌐ ∆⁹ ⁸ ┘ 11 ⌐◦ 

☺Ⱶ╩ ⇔⁸ ⇔√⁹ ⁸ │ ⁸ ∂ ⌐ ⇔√⁹ 

 

 ┘   

 
─ꜘⱴ♩◦☺Ⱶ╩ 5 10 ⌐ ⁸ ≢  

┘   1.05g⁸13.91mm 

 

 ☻♥fi꜠☻ ⅛↔ 40× 29.5× ↕ 10cm 

 ∕╣∙╣─ ─ ╕√│ ↕ 8  

 

⅛↔⌐ 20 ─ ⱳ♇♪╩ ⇔⁸ 

◦☺Ⱶ≤ ╩  

▪fi◓ꜟ─ ⌐ ⅛↔∏≈ ⇔⁸ 

1cm─ ≢ ™ ⌐  

 
7 27 ⁸9 19 ┘ 11 10 ⌐ ⌐ ╩ ⇔⁸

┘ ה ╩ ⇔⁸ ─ ┘ ╩ ⇔√⁹ 
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▪  

⇔√◦☺Ⱶ─ ╩ ⁸ 15 ⌐ ∆⁹ ─ ─

│⁸63 98 ≢№∫√⁹ ─ │ᵒ⅜ᵖ╟╡ ⌐ ⅛∫√⅜⁸∕

╣ ─ ⌐ │ ╠╣⌂⅛∫√ ɬ ⁸Ⱳfiⱨ▼꜡כ♬ ⁸

% ⁹ 

 

  

 

 

15  

▬  

⇔√◦☺Ⱶ─ ⁸ ╩ ⁸ 16⌐ ∆⁹ │⁸ ⅜

1.04 1.05g⁸ ⅜ 1.79 2.33g≢™∏╣─ ≢╙⁸ │ ╟╡

≢ ⅝ↄ⌂∫≡™√⁹ ≢ ∆╢≤⁸ │ ⅜⌂⅛∫√⅜⁸

│ᵖ⅜ ─ ⌐ ═≡ ⌐ ↕⅛∫√ Tukey-Kramer  % ⁹╕√⁸

⌐⅔™≡╙⁸ ─ 13.54 14.05mm⅛╠ ─ 16.40 18.01mm≤⁸™∏

╣─ ≢╙ ⅜ ╠╣√⁹ ≢ ∆╢≤⁸ │ᵑ⅜ᵕ⁸p ⌐ ═≡

⌐ ↕⅛∫√⅜⁸ │ᵖ⅜ ─ ⌐ ═≡ ⌐ ↕⅛∫√⁹ 

 

  

 

100%100%100%100%100%100%
95%100% 95% 95% 95% 93%
95% 98% 85% 93% 90% 73%
85% 98% 80% 88% 85% 63%

0%

20%

40%

60%

80%

100%

5 19 7 27 9 19 11 10

%

1.05 1.05 1.05 1.04 1.04 1.05 1.48 1.55 1.57 1.52 1.54 1.33 1.95 1.96 2.06 2.04 2.00 1.62 2.22 2.15 2.33 2.30 2.26 1.79

0.18 0.15 0.16 0.15 0.15 0.17 0.25 0.21 0.23 0.17 0.20 0.17 0.41 0.31 0.31 0.25 0.37 0.24 0.40 0.36 0.33 0.31 0.46 0.28

13.54 13.91 13.97 13.96 14.05 14.05 15.43 15.60 15.85 15.57 15.84 15.03 16.91 16.77 17.35 17.10 17.19 15.93 17.58 17.31 18.01 17.67 17.84 16.40

0.90 0.66 0.68 0.73 0.57 0.79 0.81 0.73 0.75 0.76 0.68 0.86 1.07 0.94 1.01 0.92 1.10 0.75 1.08 1.04 0.94 1.00 1.32 0.77
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16  

 

─◦☺Ⱶ─ ⅔╟┘ │⁸ ♪כꜘ ᵑ⁸ᵓ ᵕ ≢

ᵖ ╟╡ ⌐ ⅝⅛∫√⁹ ⁸ ╡ ≤╙⌐ ─ │⁸ᵖ≤

⌐ ♩ꜟ◦ה 70% ─ ≢№∫√↓≤⅛╠⁸ ≢─◦☺Ⱶ─

⌐│ ⅜№∫√≤ ⅎ╠╣╢⁹ 

⁸ ─ ─♪כꜘ ≤⇔≡ ⇔√ ᵒ │⁸

─ ⅜ ╟╡ ⌐ ↄ⁸ ⅔╟┘ ⅜ ≥♪כꜘ ⅜⌂

⅛∫√⁹ │ ∆╢≤ ─╟℮⌐ ⅎ╢⅜⁸ ≤│ ⅜ ⌂∫≡™

╢√╘⁸◦☺Ⱶ─ ╛ ⌐ ™⅜ ∂√≤ ⅎ╠╣╢⁹ ╩ ∆╢ ⌐

│⁸ ─ ⅔╟┘ ∆╢ ─ ⌐ ⇔≡⁸ ╩ ℮

⅜№╢⁹╕√⁸ ─ ≢ ⇔√◦☺Ⱶ│⁸◦ꜟ♩ה ⅜№╢ ⇔≡

╙ ⅜ ⌂ꜘⱴ♩◦☺Ⱶ≢№╢√╘⁸ │ ⌐ ⇔√ ◦☺Ⱶ

╩ ⇔≡⁸ ─⸗♬♃ꜞfi◓╩ ∆╢⁹ 

 

╕≤╘ 

₃ ─ ⅔╟┘ ─ ⅝↕│⁸ ⅜♪כꜘ ╟╡ ⌐ ⅝ↄ⁸

≢─◦☺Ⱶ─ ⌐│ ⅜№∫√⁹ 

₃ ≤ │ ⅜ ⌂╢√╘⁸◦☺Ⱶ─ ╛ ⌐ ™⅜ ∂√⁹  

╩ ∆╢ ⌐│⁸ ─ ⅔╟┘ ∆╢ ─ ⌐ ∆╢

⅜№╢⁹ 
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 ◦☺Ⱶ  

╩ ⇔√ ≢♪כꜘ ↕╣√⁸ ◦☺Ⱶ─ ╩ ⇔√⁹ 

 

─ ≢⁸ 27 ♪כꜘ ⅛╠ ─◦☺Ⱶ

⁸ ◦☺Ⱶ ⅜ ↕╣√⁹◦☺Ⱶ─ ─ ⅔╟┘ ≢─ ─

╩ ⌐⁸ ╩ ⇔√⁹ 

 

▪  

  

31 ⁸ 10 ⁸10 17  

  

⁸ ╡ ≢ ⌐ ╪∞ 5  

  

15cm× 31cm× ↕ 23cm ─⅛↔─ ⌐ mm× mm ─ ™─ ╩

∫√☺ꜛ꜠fi≢⁸ ≢ ─ ⁸ ⅛╠ ∏≈ ─ ╩ ⇔√

17 ⁹↓─ ╩ ™ mm ─┤╢™≢┤╢™⁸ ◦☺Ⱶ╩ ╡ ⇔√⁹ 

  

     ⁸  

 

17  

▬  

  

11  

  

27 ♪כꜘ ≢ ⌐ ╪∞  

  

    m ─ ≢⁸ ↕ 20cm─ ╩ ⌐ ⇔⁸ ─ ⅛╠ ↕

10cm ╕≢─ ╩ ⇔√⁹↓─ ╩ ™ mm ─♃⸗ ≢┤╢™⁸ ◦☺

Ⱶ╩ ╡ ⇔√⁹ 

  

    ⁸  

 

 

▪  
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≢│ ⅛╠ 10 ╕≢─ ≢⁸16 20 ─ ◦☺Ⱶ⅜ ↕╣√

⁹ ⁸ ╡ ≢│◦☺Ⱶ│ ↕╣⌂⅛∫√⁹ ╡ ─ ⅜

⇔√─⅜ 29 ≢⁸10 ─ ≢╙ ⇔≡⅛╠ ⇔⅛ ⇔≡™⌂

™⁹ ≢ ╘≡ ◦☺Ⱶ⅜ ↕╣√─⅜ ﬞ ≢№∫√─≢⁸ ⅝

⅝ ╩ ∆╢⁹ 

─ │⁸ 10 ╕≢ ⌐ 0.2g ─ ⅜ ⇔≡™√

18 ⁹ ─ ⌐≈™≡│⁸ ⁸ ≢│ 4-5mm─ ⌐ ⌂Ⱨכ◒⅜

╠╣√⁹ ⁸ ≤╙ ╟╡ ─ │ ≢⁸ ⌂Ⱨכ◒│ ≢

⅝⌂⅛∫√⁹ 
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   ≢ m2№√╡ 13 7.3 ─ ◦☺Ⱶ⅜ ↕╣√

10⁸ 19 ⁹ ─ ≢─ ◦☺Ⱶ─ │ m2№√╡

3.3 ≢№∫√↓≤⅛╠⁸ ╟╡ ⅜ ⇔≡™√⁹ 

≢ ⇔√ ◦☺Ⱶ╩ ⇔√ │⁸ ≢ 0-0.2g⅔╟┘ 0.6-

0.8g⌐⁸ ≢ 5-6mm ⅔╟┘ 12-13mm ⌐Ⱨכ◒⅜ ╠╣⁸≤╙⌐ ≤⌂∫≡

™√ 20 ⁹ 

10  

 

 

 

19 ≢ ↕╣√ ◦☺Ⱶ 

 

  

20  

 

⅜ ™ 10 ─ ≤ 11 ─ ─ ◦☺Ⱶ─ ╩ ╦

∑√ ⅔╟┘ ─ ╩ 21⌐ ∆⁹ ─ ⌐ ⅎ⁸

╟╡ ─ ╙ ╠╣√⁹╕√⁸ ↕╣√ │ 28 ⅜ 1.16g⁸

15.25mm ≢№∫√─⌐ ⇔≡⁸ 29 │ 4.18g⁸19.52mm ≤ ≢№╢↓≤⅛

╠⁸ ⌂ↄ≤╙ ≈─ ⅜ ∆╢≤ ⅎ╠╣╢⁹ ↕╣≡™√ ≈─

⅜ ה ⇔√─⌐ ⅎ≡⁸ ™ ⅜ ⌐ ⇔√≤ ⅎ╠╣╢⁹ 
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21 10 11  

 

╕≤╘  

₃ ≢│ ⅛╠ 10 ╕≢─ ≢⁸16 20 ─ ◦☺Ⱶ⅜ ↕

╣√⅜⁸ ╡ ≢│◦☺Ⱶ│ ↕╣⌂⅛∫√⁹ 

₃ ─ ⁸ ≢ m2№√╡ 4 13 7.3 ─ ◦☺Ⱶ⅜

↕╣√⁹ ─ ≢─ ◦☺Ⱶ─ │ m2№√╡ 2 5 3.3

≢№∫√↓≤⅛╠⁸ ╟╡ ⅜ ⇔≡™√⁹ 

₃10 ⁸11 ⌐ ⇔√ ◦☺Ⱶ─ ≢─ ⅛╠│ ⌂ↄ≤╙ ≈─

⅜ ∆╢≤ ⅎ╠╣╢⁹ ↕╣≡™√ ⌐ ⅎ≡⁸ ™

⅜ ⌐ ⇔√≤ ⅎ╠╣╢⁹ 
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╩ ⇔√ ⁸♪כꜘ ┘∕─ ─ ─ ╩ ⇔√⁹ 

 

⌐╟╢ ─ ╩ ─ ⅛╠ ∆╢⁹ ⌐№√∫≡│⁸

─♪כꜘ ⅜ ∆╢╕≢⌐№╢ ─ ╩ ∆╢↓≤⅜ ↕╣╢√╘⁸

⌂ ⅜ ≤ ⅎ╠╣╢⁹ │⁸ 27 ⌐ ⇔√ ─♪כꜘ

┘ 28 ⌐ ⇔√ ─♪כꜘ ─ ─ ╩ ⇔⁸

─ ≤ ⇔√⁹ 

 

 

 20 ⁸ 23  

 14 ⁸ 16  

 10 11 ⁸10 13  

 ᵑ ┘ᵒ⁸ ╡ ᵓ~ᵖ  

 12mm⁸ mm ┘ mm─ ╩  

 

™ ⅝↕   

12mm 67×47×12cm   

mm 45×30×15cm   

mm 45×30×15cm  ⁿ 

 

 

 

≢ ↕╣√ ╩ 11⁸ 22 ┘ 23⌐ ∆⁹ ─ ↄ│

─ ≢№∫√⅜⁸ ─⸗♠◗⁸ⱦ꞉ⱥ●▬⁸Ⱪꜟכ◑ꜟ╙ ↕╣√⁹ 

│ ⁸ ╡ ≤╙⁸ ─♯ⱴ♅♅Ⱪ╛♥♫●◄ⱦ⅜ ↄ ↕╣√⁹

│ ⁸ ╡ ≤╙⁸♥♫●◄ⱦ⅜ ↄ ↕╣√⁹10 │ ⁸

╡ ≤╙⁸♥♫●◄ⱦ⅜ ↄ ↕╣√⁹ ≤╙♯ⱴ♅♅Ⱪ⁸♥♫●◄ⱦ⅜ ≤

ⅎ╠╣╢⅜⁸ ⌐│ ⅜ ╠╣√⁹╕√⁸∕╣ ≢ ↄ ↕╣√ │⁸

─ᵒ≢☻☺◄ⱦ⁸10 ─ᵒ≢Ⱪꜟכ◑ꜟ─ ≢⁸ │ №√╡ ≤

│ ⌂⅛∫√⁹ 

  ⅜ ─ ≢─╖ ↕╣√ │ꜜ◦ⱡⱲꜞ⁸ⱦ꞉ⱥ●▬⁸▪ⱷꜞ◌◙ꜞ●

♬⁸ⱥⱷ♃♬◦≢№∫√⁹ ⁸ ⅜ ─ ≢─╖ ↕╣√ │►♫◑⁸☻

☺◄ⱦ⁸⸗ⱡ▪ꜝ●▬⁸♃♬◦ ≢№∫√⁹ 
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11 29  

 

─ ╩⁸ ─ ⌐ ∆╢╟℮⌐ 12⌐ ⇔√⁹ ─

╡ ─ │⁸ ─ ≤ 40m ╒≥ ⌐ ╣≡⅔╡⁸ │

⌐ ∫√⁹ 

 

12 28  

 

28 ≤ 29 16 ─ ╩ ∆╢≤⁸ 28 ─

╡ ─ ♪כꜘ ≢│ ⅜ ↄ ↕╣≡™⌂⅛∫√⅜⁸ 29 ⌐│⁸►

◐◗ꜞ⁸♯ⱴ♅♅Ⱪ⁸ꜜ◦ⱡⱲꜞ─ ⅜ ↕╣√⁹ ⌐╟╡↓╣╠─ ⌐

⇔√ ⅜ ∫√√╘≤ ⅎ╠╣╢⁹ ⁸♥♫●◄ⱦ⌐≈™≡│⁸ 28

╟╡ ⅜ ∆╢ ≤ ∆╢ ⅜ ╠╣⁸ ─ │ ╘╠╣⌂⅛∫√⁹

⁸ ⅜ ∆╢╕≢⌐│ ⅜⅛⅛╢≤ ⅎ╠╣╢√╘⁸ ─

┼─ ╩ ∆╢─⌐│⁸ ╙ ⇔≡⸗♬♃ꜞfi◓ ╩ ℮ ⅜№╢⁹ 

 

0 0 10 0 0 0 0 6 0 0 0 0 0 16

0 1 7 0 0 0 0 3 10 0 1 0 0 22

0 0 9 0 0 0 0 5 0 1 0 0 0 15

0 0 8 0 0 0 0 6 0 0 0 0 0 14

0 0 13 0 1 0 0 6 0 0 0 0 0 20

0 0 4 0 0 0 0 15 2 0 0 0 1 22

0 0 1 0 0 0 0 26 0 0 0 0 0 27

0 0 0 0 0 0 0 2 0 0 0 0 0 2

0 1 0 1 0 0 0 22 0 0 0 0 0 24

0 0 2 0 0 0 0 16 0 0 0 0 0 18

0 0 3 0 0 0 0 1 0 0 0 0 0 4

2 3 0 0 1 0 0 5 0 0 0 0 0 11

0 0 0 0 0 0 0 4 0 0 0 0 0 4

0 0 0 0 0 0 12 4 0 0 0 0 0 16

0 0 1 0 2 0 1 4 0 0 0 0 0 8

0 0 0 0 0 1 0 1 0 0 0 1 0 3

0 0 0 0 0 0 2 1 0 0 0 0 0 3

0 0 0 0 0 0 0 3 0 0 0 0 1 4

0 0 4 0 0 0 0 1 0 0 0 0 0 5

0 0 12 0 1 0 0 2 0 0 0 0 0 15

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

0 0 0 0 0 0 0 43 1 0 0 0 0 44

0 0 0 0 0 0 0 5 0 0 0 0 0 5

0 0 2 5 0 0 0 2 0 0 0 0 0 9
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22 ≢ ↕╣√  

1 ⅛╠ 6 ─ᵑ⁸ᵒ⁸ᵓ 
2 ⅛╠ 6 ─ᵔ⁸ᵕ⁸ᵖ 
3 ⅛╠ 8 ─ᵑ ™ 3mm⁸ᵑ5mm⁸ᵒ5mm 
4 ⅛╠ 8 ─ᵓ ™ 3mm⁸ᵓ5mm⁸ᵓ12mm 
5 ⅛╠ 8 ─ᵔ ™ 3mm⁸ᵔ5mm⁸ᵔ12mm 
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23 ≢ ↕╣√  

1 ⅛╠ 8 ─ᵕ ™ 3mm⁸ᵕ5mm⁸ᵖ3mm⁸2 ᵖ5mm 
3 ⅛╠ 10 ─ᵑ ™ 3mm⁸ᵒ3mm⁸ᵒ5mm⁸4 ⅛╠ᵓ3mm⁸ᵓ5mm⁸ᵓ12mm 

5 ⅛╠ 10 ─ᵔ ™ 3mm⁸ᵕ5mm⁸ᵕ12mm⁸6 ⅛╠ᵖ3mm⁸ᵖ5mm⁸ᵖ12mm 
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27 ⌐ ≢⁸ 28 ⌐ ╡ ≢ ⇔√

⌐≈™≡⁸ ≤ 30 ─ ─ ╩ ∆

╢⁹ 

  

  ⌐╟╡ ⇔√⁹ 

  

   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24  H30.3 ⌐╟╢ 3D  
     │ H27.6 ─   

25  
─ ↕≤ ⇔≡⁸ ─ ↕─ ╩   

─ ™⌐╟╢  

ה │⁸ ⅜ ™  

ה │⁸ ⅜ ™  
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  ─ │⁸ ⌐ 25cm 0cm ─ ⇔≡™╢⁹↓─ ↕╣√ 

⅜ ≤ ─ ⌐ ⇔≡™╢ ⅜№╡⁸ ⅛╠ m ─ ⅜  

≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ─ │⁸ ⌐ 10cm cm≤╦∏⅛⌂ ⅜ ≢⅝√⅜⁸

⌐ ╕╣╢ ≢№╢⁹ │⁸ ⌡ 30cm ─ ⅜ ↕╣√

⅜⁸ ≤ ∆╢≤ │ ↕ↄ⁸ ⌐╟╢ ⌂─⅛ ⅜ ⁹ 

 

26  H30.3 ⌐╟╢ 3D  
     │ H29.4 ─   

─ ™⌐╟╢  

ה │⁸ ⅜ ™  

ה │⁸ ⅜ ™  

27  
─ ↕≤ ⇔≡⁸ ─ ↕─ ╩   
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─℮∟ ─ ⅝™ ⌐⅔™≡⁸ ┘ ─ ⌐

╟╡ ─ ™ ╩ ∆╢⁹ 

 

▪  

 │⁸ ≤ 21 ╩ ≤⇔√⁹ │

┘ ─ ⁸ │ ⌐ ∆╢ ─ ≤⇔√⁹ 
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─ │ ─

25000╩ ⇔≡◌◦Ⱶכꜟ≢ ⁹
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