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з. 48    

 14 00  

 1.  

 2.  

  3.  

  4.  

  5. ─  

  6.  

   2023 ⌐≈™≡ 

   2023 ─ ⌐≈™≡ 

   2024 ( )  

   2024 ( )  

  ∕─  

 14 50   

 14 50   ↔   ↔ ↔  

 15 20    

 15 40   

  15 50   ₈ ─ ╘ ₉₈GX₉ 

 : ( )  

  

  17 00   

  17 00     4 THE ORIENTAL ROOM (19 00 ╕≢)  

 

и. ꜠ⱳכ♩ 

 ╢ 2024 5 24( )⌐⁸ 48 ⅜⁸↕™√╕ ⌐№╢₈The Marks Grand 

Hotel₉⌐≡ ↕╣╕⇔√⁹↓─1 ─ ≤ ┘ ─ ⁸

⅜ ↕╣╕⇔√⁹ 

 ─ ≢│⁸ │ ⌐ⱨ□▬ꜟ◦☻♥ⱶ╩ ⇔≡ ⇔⁸ⱪꜞfi♩▪►

♩⇔≡ ∆╢╟℮⌐ ╘≡™╕⇔√⁹ 

 ↓─√╘⁸ ⌐│ ⌐│ ⌐╟╢ ─ │№╡╕∑╪≢⇔√⁹ 

  

. ₡ ̝Ḹףף 



   

─  

  ╟╡⁸ ─℮∟⁸

─ ⁸ ≢№╡⁸ ╩ ╘≡ ⌐╟╢ ─2/3

─ ╩ √⇔≡⅔╡⁸ ⅜ ⇔≡™╢↓≤⅜ ↕╣╕⇔√⁹ 

 

  ╟╡ ⅜№╡╕

⇔√⁹ 

 2023 ─ ⁸ ⁸2024 ─

⁸ ⌐≈™≡ ∆╢╟℮ ⇔╕⇔√⁹ 

 

 16 ⌐╟╡⁸ ⅜ ╩ ╘╕⇔√⁹ 

─  

 21 ─ 2⌐╟╡ │⁸ ⇔√

⅛╠▪ꜟⱨ□כꜝⱲꜝ♩ꜞכ ─ ≤

☿fi♃כ─ ⅜ ↕╣╕⇔√⁹ 

 

 ₈2023 ₉⌐≈™≡│⁸

(  ⅛╠─ ⅜№╡⁸

╛ ≤─ ╛ ≤─ ⁸ ⅛

╠─ ⌐ ⅎ≡⁸ √⌐ ─PR ╩ ⇔⁸Web

≢ ⇔≡ ∆╢╟℮⌐⌂∫√↓≤ ⅜ ↕╣╕⇔√⁹ 

 ₈2023 ₉⌐≈™≡│⁸

 ⅛╠─ ≤⌂╡╕

⇔√⁹ 

 ─ ⌐⁸ (  ╟╡⁸

┘ ─ ⅜№╡⁸ ⌐ ⅜ ╘╠╣√≤

⅜№╡╕⇔√⁹ 

 ┘ ⌐≈™≡ ─ │⌂ↄ⁸

⌐≡ ↕╣╕⇔√⁹ 

 ₈2024 ( )₉⌐≈™≡│⁸

╟╡ ⅜№╡╕⇔√⁹

⌐⅔™≡⁸ ≤⇔≡ ╩ ∆╢√╘⌐ ╛

╩ ⌐ ⅝ ╘⁸∕─ ⁸ ╩

╡⁸ ↕╣╢ ⌐╙ ≢⅝╢╟℮⌂

╩⁸ ╛ ≤╙ ↄ ╩⇔⌂⅜╠ ╘≡™ↄ

√╘─ ⌂ ⅜⌂↕╣╕⇔√⁹ 

 ₈2024 ( )₉│⁸ ⅛

╠─ ≤⌂╡╕⇔√⁹ 

 ┘ ⌐≈™≡╙ ─ │⌂ↄ⁸

⌐≡ ↕╣╕⇔√⁹ 

 

 

 

 



   

 ─ ─ ─ │⌂ↄ⁸ ─ ╩ ≡ ⇔≡ 48 │

≤⌂╡╕⇔√⁹ 

 ─ ⌐⁸ ─ PRⱦ♦○⅜ ↕╣⁸ ⅜ ─ ╩

⅜fiכ◦╢™≡⇔ ↕╣╕⇔√⁹ 

 

 ─ ⌐│ ─ ─ ⅜№╡╕⇔√⁹ 

    ⱡ    

       

      

 ⇔≡ ⱡ ⅛╠⁸ ⌐ ⌐⅔↑╢ ⸗ꜞ♃♬fi◓⌐ ∆╢ ⌐ ⇔≡⁸

∕─ ⌐≈™≡ ╣╠╣⁸↔ ╩ ⅝╕⇔√⁹ 

 

 ─ ₁─ ⅜ ╦╣⁸ ╟╡ ⅜ ↕╣╕⇔√⁹ 

     ♥◒ⱡ  

      

     

    

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 ≤ ה  



   

 

₈ ─ ╘ ₉₈GX₉ 

   

⁸  

 ⁸  ꜘⱴ♄ ▪fi♪ Ɽכ♫♩כ☼ 

 

 

⌂  

ה │⁸ ⌐ ⇔⁸ ─ ╩ ↑≡

─ ╛ ─ ─◘ⱳכ♩╩⇔

≡™╢⁹ 

ה ╙Ɽכ♫♩כ◦♇ⱪ ╩⇔≡⁸

─ ╩ ↕∑╟℮≤⇔≡™╢⅜⁸↓─ ─ ╙ ∫≡™╢⁹ 

ה ⅛╠ ≢ ₈ ₉╩ ↑≡ ╩ ↑≡™╢⁹ 

ⱪ♇◦כ♫♩כⱤה ≤│⁸ ⁸ ≢ ⇔⁸◘ⱪꜝ▬☼♅▼כfi

─ ╛⁸ ≤ ≤─ ╩ ⇔≡™╢⁹ 

ה ─ ≢ ─ ⌐№╢ ⅜ ה →⁸↓╣╩ ⌐≈⌂→≡™ↄ

⅜№╢⁹ 

ה ⅜ ™ ⅜ ⇔╛∆™⅜⁸ ⅜ ⌂™≤⌂⅛⌂⅛ ⅜ ⇔ↄ⌂

╢↓≤⅜ ™⁹ 

ה ⅜ ⇔√ ⁸╡№⅜─╙℮™≥ꜟכ♠ ↕╣≡™╢⁹╕√⁸

◦Ⱶꜙ꜠כ♃כ╙ ⇔≡⅔╡ ╙⇔≡™╢⁹ 

ה ꜟכ♠ ─webⱭכ☺ ⁹ │ ⌐ ↑≡ ╡ ╪≢⅔╡⁸

─⸗♦ꜟ⌐⌂∫≡™╢⁹ ╙⁸ ≢ ≤ ⌐ ⌐ ∫≡™╢⁹ 

ה ─ ≤ ╩╗∆┘⁸ ⁸ ≤╙ ⇔⌂⅜╠ ╘≡™╢⁹ 

ⱪ♇◦כ♫♩כⱤה ─ ╛⁸▪fi◔כ♩╩ ⇔≡™╢⁹ 

ה ⌐ ∆╢ ≤⇔≡⁸ ≢│⁸2024 │ ╕≢ ≢

⇔≡ ⅜≢⅝╢╟℮⌐⌂∫≡™╢⁹ 

ה ⌐ ≈ ─ ⁸ꜟכ♠ ⌂ ─ ─ ⅜⁸ כ♦─

♃╩ ⌐⇔≡⁸○fiꜝ▬fi≢ ⌐ ╣╢╟℮⌐⇔≡™╢⁹ 

╙ꜟ▪ꜙ♬ⱴה ↕╣≡™╢⁹ 

ה ◦Ⱶꜙ꜠כ♃כ╙ ↕╣≡⅔╡⁸ ─ ⌂≥⅜ ⌐≥─╟℮⌐

∆╢─⅛◦Ⱶꜙ꜠כ◦ꜛfi∆╢↓≤⅜≢⅝⁸ ≤─ ⌐ ≢⅝╢⁹ 

─╣∙╣⧵⁸│≢כ♃כ꜠ꜙⱵ◦ה ↔≤⌐⁸ ─ ╛ ⁸ ⌂≥─

╩♃כ♦ ∆╢↓≤⌐╟∫≡⁸₈ ₉⅜ ↕╣⁸≥─ ─ ⅜ ⅛

≢⅝╢╟℮⌐⌂∫≡™╢⁹ 

ה ≢│⁸ ⌐ ⅜ ⅛ ⅛⁸≢⅝╢⅛ ⅛─ ╩ ⅜∆╢─╩

∆╢⁹ 

ה ⌐│⌂⅛⌂⅛≢⅝⌂™ ╙№╡⁸╕√⁸ ⌐ │ ⅎ╠╣∏ ╩∆╢

╙№╢⅜⁸ ─ ╙№╢ ≢⁸ ≤│ ⅛⌂™╕≢╙ ⅜≢⅝√



   

╙№╢⁹ 

⁸√╕ה ◦Ⱶꜙ꜠⁸│כ♃כ ∞↑≢⌂ↄ⁸ ⌐ ↑≡─ ⌐╙

≢⅝╢⁹ 

ה ╩∆╢≤⅝⌐│⁸ ⁸ ⅜ ⅜∫√≤⅝⌐│ ╩ →╢≤™℮↓

≤╙ ∆≤⁸ ⌐╙ ↑ ╣╛∆ↄ⌂╢⁹ 

ה ⌐ ─ │ ←╠™⌂─≢⁸ ⌐│ ─ ╩ ⌐ ≢⅝⌂™

≤ ⇔™≤ ℮⁹ ∂ ╩╛∫≡™≡╙⁸ ⅜ ⌂ↄ⌂∫≡ↄ╢↓≤╙№╢⁹ 

ה ─ ≢│⁸ ⌐ ⅜ ─ ⌐⁸ ─ ⅜

╘╠╣╢↓≤⅜№╢⁹ 

√↑≈╩☻ⱦ♦fi◄ה ╩ ∫√ ⅜⁸ ╙ ╩№→╛∆ↄ ╙⇔╛∆™⁹╕√⁸

☻ꜝ▬♪╩ ⇔≡⁸ ⅜ ⅜∫√ ⌐│ ╙ ⅜╢⅜⁸ ⅜∫√ ⌐

│ →╢≤ ℮≤⁸ ╛∆™⁹ 

ה ⅎ┌ ─╟℮⌐ ≤ ∆╢ ≢│⁸ ⌐ ╩ →╢∞↑≢│

⅜ ╣≡⇔╕℮─≢⁸ ⅛ ╩≈↑╢ ─☻ⱦכ◘⁸ ╩ →╢ ╙

≤⌂∫≡ↄ╢⁹ 

─☻ⱦכ◘ה ╩ →╢ ≢│⁸ ╩ ∆╢⌂≥⁸ ╩ꜟכ♠─ ∆╢↓

≤╙ ⌐⌂∫≡ↄ╢⁹ 

ה ⅜≢⅝√╠ ╦╡≢│⌂ↄ⁸ ─ ⌐ ─ ⅜♩כ♃☻ ╕╢⁹

⌐╙ ⅜ ≈≤ ╛ │ ⅜∫≡ↄ╢─≢⁸ ╩ ∆╢

╖─ ⅜ ⌐⌂∫≡ↄ╢⁹ 

ה ─ ╩ ∆╢↓≤╙ ∆╢⁹ ≢╙⁸ │ ─ ⅜ ╠

╣≡™╢⁹ ╙ ⅎ┌꜡Ⱳ♇♩ ⌂≥╙ ⅎ≡™╢ ≢№╢─≢⁸

⇔≡⅔ↄ↓≤⅜╟™⁹ 

ה fiꜛ◦כⱠכfi♩ꜝfi☻ⱱכꜞ◓ ⁸ ┼─ ╡ ╖╙ ╩ →≡ ╘╠╣

≡™╢⁹ 

ה ⅎ┌ ─webⱭכ☺╩ ↄ≤⁸ ◄Ⱡה ◄Ⱡ ─ ⅜ ↕╣≡™

╢⁹ 

ה ◄Ⱡꜟ◑כ╛ ◦☻♥ⱶ⌂≥─ ╙ ╘╠╣≡™╢⁹ 

 

  

  



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



   

 

 ╟╡⁸ ⸗ꜞ♃♬fi◓─ ⌐ ⇔≡⁸∕─ ╩ ─ ☿

Ⱶ♫כ ≢ ⇔≡⁸ ─ ╡ ╖╩ ⇔√⁹ 

 ☿Ⱶ♫⁸│≢כ ╙ ╘≡ ─ ⅜ ≢№╡⁸ ─

⌐╙ ⅛╠─ ─ ╩ ∂√ 

 ╙ ⌐╟∫≡ ╛ ⅜ ╦∫≡ↄ╢⁹↓╣⅛╠╙⁸ ⌂ ╩ ⇔≡

™⅝√™⁹ 

 

 

 ⁸ ─ ⌐│⁸ ╩ ⇔≡─ ⅜ √╣╕⇔√⁹ 

  ─ ─╙≤⁸ ─ ⌐

╕╡⁸ ─ ╛ ⅛╠─▪Ⱨ⁸≤⌂ꜟכ ╛⅛⌐ ⅜ √╣╕

⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⌐ ⌐╟╢ ╘≢⁸24 ─ ≡─ ⇔╩ ⅎ╕⇔√⁹ 

 

 

  

  



   

 

 

2023  BOD ─ ⌐≈™≡ 

 

 

 1⁸  2⁸  3 

 

1. │∂╘⌐ 

BOD│⁸ ⌂≥ ⅜ ⌐ ↕╣√≤⅝⁸

⌐⅔↑╢5 ─ ─ ╩ ∆╢√╘⌐ ↕╣⁸ ≢╙ ↄ⅛╠

─ №╢™│ ⱳ♥fi◦ꜗꜟ ─ ≤⇔≡ ™╠╣≡⅝√⁹ 

│⁸ ⌐ ∆╢ ⅜ ╘╢ ⅜ ↄ 2 ≢⁸₈ ─ ₉≤

⇔≡ ⌐▪Ⱨ⁹╢™≡╣↕ꜟכ↓─╟℮⌂ ⅛╠BOD ⅜☼כ♬─ ™⁹ ⅎ≡

─ ─ ⌐ ™⁸ ─ ─√╘─ ─

│ ™⁹ ≢│⁸ ─ ⌐╟╢ ╛ DO ─

⅜ ≢№╡⁸ ≤⌂╢ ─ ╙ ↕╣╢√╘⁸BOD─ │ ╙

⇔≡ ∆╢ ≢№╢⁹ 

│⁸ ⅛╠ 12 ≤⌂╢₈2023 BOD ₉─ ╩ ╡╕≤╘√╙

─≢№╢⁹ 

 

2.  

2.1   

ₒ  x

2023 11 15 ꜘⱴ♩ ꜟכ◒ ⁸ ≢11 16  

2023 12 20  

 

ₒ  x

ה JIS K 0102(2019) 21⌐ ∆╢  

ה ╩50 1Lⱷ☻ⱨꜝ☻◖≤20ml ⱧⱭ♇♩╩ ™╢ ⇔

√╙─╩ ╩♃כ♦⁸1⇔≥ ∆╢⁹ 

ה 50 ─BOD ⁸ ה ⁸ ⇔√ ≤DO ⁸

─ BOD ⁸ ─ BOD Ⱶfi♃ꜟ◓-☻כ◖ꜟ◓⁸

JIS K0102(2019) 21 3─ ⁸ ─BOD ⁸

⇔√ ─ ⁸DO ⁸ ─ ┘ DO ⌐

╟╢ ─ ≤ ⁸ ─  

                                                
פֿ 1  
 פֿ 2
 פֿ 3

. ḩ ӲВֿὕ Ḹף 



   

2.2   

╩⁸ 1⌐ ⇔√⁹ 

⁸ ⌂≥─30 ⅜ ⇔√⁹ 

 

1.   

 

 

2.3 ─  

 ─ ה │⁸ ⌐ ⇔√⁹╕√⁸ ─

│⁸ WG⅜ ⇔√⁹ 

 

ₒ  x

 ╩ 2⌐ ⇔√⁹ 

 

2.   

 

 

▪ꜟⱨ□כ ꜝⱲꜝ♩ꜞפֿכ פֿ

◄♯◄☻ פֿ פֿ  ◖fi◘ꜟ♃fi♩

פֿ פֿ

פֿ ☿fi♃כ ☿fi♃כ פֿ

פֿ ⁷ ♥◒♬◌ꜟ☿fi♃כ פֿ

פֿ פֿ ☿fi♃כ

פֿ פֿ

פֿ ♥◒ⱡ פֿ

פֿ (

פֿ ☿fi♃כ ( ⁷ ☿fi♃כ

פֿ ( ⁷ ☿fi♃כ

( ) ⱱכꜟ♦▫fi◓☻ֿפ

( ) ⁷ פֿ ⁷

◗ⱶ פֿ פֿ ☿fi♃כ

פֿ פֿ ☿fi♃כ

β1 ⌐ ⇔√ No≤─ │№╡╕∑╪⁹

β2 │ ⌐ ↕╣√ ≢∆⁹

30

♪כ꜠◓

ᵑ D(+)-◓ꜟ◖כ☻ פֿ

ᵒ L-◓ꜟ♃Ⱶfi פֿ

ᵓ ♫♩ꜞ►ⱶ פֿ

ᵔ פֿ ΅



   

ₒ ┘ ₓ 

ⱳꜞ◄♅꜠fi ⁸ 100ml 

 

ₒ  x

─ ╩ 3⌐⁸ ⱨ꜡כ╩ 1⌐ ⇔√⁹ 

BOD ≤⇔≡ D(+)-◓ꜟ◖⁸☻כL-◓ꜟ♃Ⱶfi ╩ ™⁸ⱴ♩ꜞ♇◒☻≤⇔≡ ♫♩

ꜞ►ⱶ╩ ⇔≡ ─ ⌐ ⁸ ⇔√⁹ 

⌐│⁸ 2⌐ ⇔√ᵑ⁸ᵒ⁸ᵓ─ ╩∕╣∙╣ ╡⁸ ᵔ 8L⌐ ⇔⁸

⌐ ╩ ⅎ≡ ╩10L≤⇔≡⁸60 ╩ ⌐ ⇔√⁹ 

 

3.  ─  

 

 

 

1.  ⱨ꜡כ 

D(+)-◓ꜟ◖כ☻ 1200

L-◓ꜟ♃Ⱶfi 1200

♫♩ꜞ►ⱶ 30000

mg/Є

⁷

≢

D(+)-◓ꜟ◖⁷12☻כg

L-◓ꜟ♃Ⱶfi  12g

♫♩ꜞ►ⱶ⁷300g

ה

⁷ 10L╕≢

100ml-PE

60 ╩ ⁸ ╩ ⌐ ⁸5 ╩ ⅝ ╡
╩



   

ₒ  x

╩ 4⌐⁸ ─ ╩ 5⌐ ⇔√⁹ 

│⁸50 ⌐BOD≤⇔≡ L ≤ ≤⌂╢↓≤

╩ ≤⇔√⁹ ⇔√ ─BOD │ 1500 L≢№╡⁸50 ─

│⁸ 30 mg/ L≢№╢⁹ 

 

4.   

 

 

5.  ─  

 
 

2.4 ─  

─ ╩ 6⌐ ⇔√⁹ 

⇔√60 ─ ─5 ╩ꜝfi♄ⱶ⌐ ⅝ ⇔⁸TOC ╩ 3 ™⁸

─ ⅛╠ ─ ╩ ⇔√⁹ 

─┌╠≈⅝│ RSD=1.3 ⁸ ─┌╠≈⅝│ RSD=1.2 ≢№∫√⁹ ─┌╠

≈⅝│ ≢ ≈BOD ─┌╠≈⅝ ⁸RSD=22.5 ⌐ ⇔≡ ↕⅛∫√

─≢⁸ ─ ⌐ │⌂™≤ ⇔√⁹ 

50

BOD 30

NaCl 600
/L

☻כ◖ꜟ◓ C6H12O6

C6H12O6 + 12O Ҝ 6CO2 + 6H2O

L- HOOC(CH2)2CH(NH2)COOH

⁷BOD─ │

56%

58%

│ 77% Ҝ 68%
╟∫≡⁸ ─BOD │

∫≡⁸50 ⇔√ ─ │

1200×1.0657×0.56+1200×0.9787×0.68
1514.77 O/L

1514.77÷50 30.2953 ԇ 30 /L

 -◓ꜟ♃Ⱶfi

☻כ◖ꜟ◓⁷⁷

1☻כ◖ꜟ◓ ─ ⌐ ∆╢ │

(12×15.9994)÷180.1572 1.0657

HOOC(CH2)2CH(NH2)COOH + 9O Ҝ 5CO2 + 3H2O + NH3

(9×15.9994)÷147.1307 0.9787

( ╠_1970_ ≤ ⁸Vol.12,No.2,P90-)╟╡ 

L-◓ꜟ♃Ⱶfi 1 ─ ⌐ ∆╢ │



   

       6.  ─  

 

 

3  

3.1 ≤  

╩ 7⌐⁸ ╩ 8⌐⁸ ╩ 9⌐⁸z☻◖▪╩ 10⌐⁸

─ⱥ☻♩◓ꜝⱶ╩ 2⌐ ⇔√⁹ 

─ BOD─ │⁸21.58 61.38mg/L ─ ≢⁸ │ 32.88mg/ L⁸ │

32.21mg/L≢№╡⁸ 30 L ╟╡╛╛ ⅛∫√⁹ │ 7.39mg/ L⁸

│22.5 ≢⁸ 5 ─ 18.3 ⁸23.6 ⁸26.4 ⁸16.6 ⁸21.1

≤ ≢№∫√⁹ⱥ☻♩◓ꜝⱶ╩ ╢≤⁸ ⌐Ⱨכ◒╩ ≈⅜⁸ ⌐ ╣

√ ╩ ∟⁸┌╠≈⅝─ ⅝™ⱪ꜡ⱨ□▬ꜟ╩ ⇔√⁹↓─ ╩ ⇔꜡Ᵽ☻♩⌂

╙12.3 ≤ ≤│™ⅎ⌂™ ≢№∫√⁹ 

╟╡ ╩ ╘⁸Grubbs─ ╩ ∫√≤↓╤⁸ 5 ≢ ↕╣√

⅜ ⁹z√∫№♃כ♦1 ☻◖▪⌐╟╢ ≢│⁸₈ ╦⇔™₉ 2 ֔3 ≤

↕╣√ ⁸₈♃כ♦2⅜ ₉ 3 ≤ ↕╣√  ⁹√∫№♃כ♦2⅜

TOC Avg. SD RSD
No. No. mg/L mg/L mg/L
ᵑ 1 983.8 969.3 13.323 1.4%

2 966.5
3 957.6

ᵒ 1 984.8 977.8 7.998 0.8%
2 979.6
3 969.1

ᵓ 1 973.0 964.4 8.407 0.9%
2 964.0
3 956.2

ᵔ 1 978.2 974.0 8.822 0.9%
2 980.0
3 963.9

ᵕ 1 968.0 974.9 6.051 0.6%
2 977.4
3 979.3

972.1 - - -

─┌╠≈⅝ 13.06 1.3%

─┌╠≈⅝ 11.28 1.2%



   

7.   

 

 

8.              9.  Grubbs─  

                         

 

 

 

 

 

 

 

 

 

 

 

 

10 ─ z☻◖▪ 

                                     

 

 

 

 

 

 

 

 

 

 

 

2.  ─ⱥ☻♩◓ꜝⱶ 

1 2 3 4 5 6 7 8 9 10

35.75 24.85 35.45 29.98 32.78 31.01 45.15 33.92 21.58 31.65

11 12 13 14 15 16 17 18 19 20

25.56 35.06 25.21 28.37 61.38 37.89 36.47 32.12 34.10 32.85

21 22 23 24 25 26 27 28 29 30

33.52 27.48 30.96 32.29 31.81 40.12 35.34 31.70 21.82 30.36

No

BOD (mg/L)

No

BOD (mg/L)

No

BOD (mg/L)

♃כ♦

♃כ♦ 30
32.884

max 61.380
min 21.580

39.800
7.393

RSD 22.5
( ) 32.205

1 29.980
3 35.340

IQR 5.360
IQR×0.74133.973

꜡Ᵽ☻♩⌂ 12.3
1578.578
54.661

No. STA. No. STA.

1 0.388 16 0.677 
2 -1.087 17 0.485 
3 0.347 18 -0.103 
4 -0.393 19 0.164 
5 -0.014 20 -0.005 
6 -0.254 21 0.086 
7 1.659 22 -0.731 
8 0.140 23 -0.260 
9 -1.529 24 -0.080 
10 -0.167 25 -0.145 
11 -0.991 26 0.979 
12 0.294 27 0.332 
13 -1.038 28 -0.160 
14 -0.611 29 -1.497 
15 3.854 30 -0.341 

5
n=30 ±2.745

0

1

2

3

4

5

6

7

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

1 (n=30)

״

онΦнмƳƎκҚ

No. z No. z
1 0.892 16 1.431 
2 -1.851 17 1.073 
3 0.817 18 -0.021 
4 -0.560 19 0.477 
5 0.145 20 0.162 
6 -0.301 21 0.331 
7 3.258 22 -1.189 
8 0.432 23 -0.313 
9 -2.674 24 0.021 
10 -0.140 25 -0.099 
11 -1.672 26 1.992 
12 0.719 27 0.789 
13 -1.760 28 -0.127 
14 -0.965 29 -2.614 
15 7.343 30 -0.464 



   

3.2 ∕─ ─   

BOD ─ ⌐ ╦╢▪fi◔כ♩ ╩ 11⌐ ⇔√⁹ 

─ ↑│⁸ ⅜ 11 11 15 ╩ 1 ≤∆╢ ⁸ ה

ה ─BOD⅜JIS ה ⅛╠ ⁸ ה 20± ϴ⅛╠

⁸╩♃כ♦√⇔ │⁸ ╩♃כ♦╢№⅜ ∆⁹ 

 

11.  ∕─ ─ ⌐ ╢▪fi◔כ♩  

 

1 2 3 4 5 6 7 8 9 10

11/17 11/15 11/30 11/22 11/16 11/22 11/16 11/22 11/16 11/16

11/22 11/20 12/5 11/27 11/21 11/27 11/21 11/27 11/21 11/21

7.00 5.00 10.00 8.16 8.00 6.67 16.00 10.00 5.00 8.00

55.27 62.93 44.00 52.20 50.50 63.04 41.97 45.87 50.10 52.98

0.33 0.02 0.20 0.18 0.35 0.16 0.20 0.07 0.05 0.21

0.69 1.02 103.27 0.47 0.96 0.89 0.62 0.43 0.96

153.09 222.15 209.96 224.47 204.34 227.80 207.68 197.20 208.70

RO

19.8 20.4 21.0 23.0 20.4 21.4 20.2 24.0 19.8 21.3

DO1 20.0 20.1 21.0 23.0 20.4 21.4 20.0 24.2 19.7 21.3

DO2 20.0 20.2 21.0 23.0 20.1 21.1 20.0 23.1 19.8 18.5

DO1 19.0 20.1 19.8 21.0 21.1 20.3 19.7 21.3 20.1 20.1

ϴ DO2 20.1 20.3 20.1 20.0 19.4 20.2 19.8 20.3 19.2 19.9

BOD BOD BOD BOD BOD BOD BOD

11 12 13 14 15 16 17 18 19 20

12/8 11/15 11/22 11/16 11/16 11/20 11/15 12/13 11/15 11/15

12/13 11/20 11/27 11/21 11/21 11/25 11/20 12/18 11/20 11/20

10.00 6.38 5.00 8.00 16.00 8.00 8.00 8.00 8.00 6.00

67.81 68.17 58.74 43.31 49.83 59.40 51.30 48.00 54.00 66.30

0.19 0.16 0.02 0.05 0.23 0.16 0.07 0.17 0.15 0.19

0.92 0.64 0.51 0.96 0.97 0.68 0.41 1.10 0.80 0.57

212.45 211.15 205.87 219.50 218.94 223.41 221.00 177.27 188.64 211.71

RO

23.0 22.0 20.5 20.0 22.5 22.0 20.0 19.5 21.0 20.0

DO1 23.0 20.0 20.5 20.0 22.2 22.0 21.7 21.0 20.0

DO2 22.0 20.0 20.3 20.0 22.4 20.5 21.1 20.8 20.0

DO1 20.0 20.3 20.2 20.0 20.0 20.7 - 20.8 20.0

ϴ DO2 20.0 20.1 20.0 20.0 19.9 20.4 - 20.2 20.0

BOD BOD BOD BOD BOD BOD

21 22 23 24 25 26 27 28 29 30

11/17 11/16 11/20 11/15 11/16 11/17 11/17 11/22 11/15 11/30

11/22 11/21 11/25 11/20 11/21 11/22 11/22 11/27 11/20 12/5

8.00 8.33 7.00 8.00 8.00 10.00 8.00 8.00 5.00 8

56.00 45.45 57.21 58.00 45.64 47.00 54.53 54.00 52.40 48.8

0.04 0.02 0.15 0.19 0.27 0.19 0.14 0.28 0.13 0.09

0.80 120.41 0.65 0.60 0.41 0.78 0.72 0.61 0.47 0.66

208.34 174.90 219.55 210.00 210.41 224.66 193.13 222.00 173.22 217.58

RO RO

20.0 20.5 21.0 22.0 23.4 20.0 20.0 20.0 21.0 19.8

DO1 20.0 20.5 21.0 22.0 23.6 20.0 20.0 20.0 21.0 20.2

DO2 20.0 20.0 21.0 22.0 22.2 20.0 20.0 20.0 22.0 19.8

DO1 20.5 20.8 22.0 20.0 20.6 20.0 21.1 20.0 20.0 20.1

ϴ DO2 20.4 18.5 22.0 20.0 20.2 20.0 20.4 20.0 20.0 19.8

BOD BOD BOD BOD BOD BOD BOD BOD

≡™≈⌐♃כ♦√╣↕↑

ủ ⅜ 11

No

DO

BOD

BOD
- BOD

─ⱬכ☻

DO

ϴ

─

No

BOD

BOD
- BOD

─ⱬכ☻

DO

BOD

BOD
- BOD

─ⱬכ☻

DO

ϴ

─

No

DO

ủ ─BOD ♃כ♦╢№⅜ ≥♃כ♦─ ↕╣╢

DO

ϴ

─

ủDO ⁸ BOD⁸ BOD⁸ - BOD JIS─ ⅛╠─

ủ ⁸ ± ϴ⅛╠─

≡™≈⌐♃כ♦─



   

ₒ  x

─ 19 ⅜ 3 ⌐ ⇔≡™√⅜⁸11 │

4 ─ ≢№╡⁸∕─ 11 ⌐ ⇔√ ╙4 №∫√⁹ 

 
 

ₒDO  x

⇔√DO │⁸ ≡─ ⅜ ─ 40 70 ≢№∫√⁹ 

 

ₒ ⁸ ┘ ─BODx  

─ BOD│⁸ ⅜ ≢№∫√⅜⁸6 ⅜ ─ ֔0.2 /L ╩

⇔≡™√⁹ 

 

ῇ3 ӟ

19

ῇ4-10 ӟ

7

ῇ11 ӟ

4

ˢ ︣ ˣ

0.2 ˗Lӟᴞ

24

0.2 ˗L ᵃ

6

ˢṆּת χBODx



   

─BOD│⁸9 ⅜ ─ 0.6 1.0 /L ╩ ╣≡⅔╡⁸ ≤

⌐ ─ 1/3 ╩ ╘√⅜⁸╒╓ ─ ⌐ ⅛∫√⁹2 │ ╠⅛⌂

103.27 ┘120.41 /L ╩ ⇔≡⅔╡ │ ≡⇔≥♃כ♦╢№─ ╡ ∫√⁹

─BOD╩ ⇔√╙─≤ ↕╣╢⁹ 

 

        β30 ─ 1 │ ╩ ∫≡™⌂™─≢n=29≢№╢⁹ 

 

─BOD│⁸ 220±10 /L ⅜ ─13 ⌐ ╕╡⁸ │

╩ ╣≡™√⁹↓─℮∟⁸ ╟╡ ™─│1 ≢⁸ ─15

≢ ╟╡ ™ ≢№∫√⁹ 

 

β30 ─ 1 │ ╩ ∫≡™⌂™─≢n=29≢№╢⁹ 

 

0.6 L

6

0.6 1.0 L

19

1.0 L

3

1 BOD

210 /L

15

210 230 /L

13

230 /L

1

- BOD



   

ₒ ⇔√ ─ ₓ 

⇔√ ─ │⁸▬○fi ⅜ 11 ≢ ™╠╣ ╙ ↄ⁸

™≢ ≢ 9 ≢№∫√⁹⅛≈≡│ COD⁸BOD ≢ ↕╣≡™√ │ 4

⌐≤≥╕╡⁸RO ⅜ ∂ↄ4 ⁸∕─ ⅜2 ─ ≢№∫√⁹ 

≢ ─ ⅜ ⌂▬○fi ⅜ ≤⇔≡ ↄ ↕╣≡™√⅜⁸

─ ╩ ≈RO ─ ⅜ ⇔≡™╢⌂≥ ─ ⅜╖╠╣√⁹ 

 

 

ₒDO  x

DO │⁸ ⅜ 26 ≤ ╩ ╘⁸ ⌐ ⅝ ⅝ ≤⌂∫≡

™√⁹ ─ │3 ≢№∫√⁹ 

 

ϱϷрῖḊ

11

9

4

RO

4

2

ˢṆּת ˣ

ᶖ ớ

26

Ίᶘ꜠

3

1 ˢDO ˣ



   

ₒ ─  x

│⁸ ⅜ 21 ╩ ╘⁸ ≤ ⌐ ≤⌂∫≡™╢↓≤

⅜ ↕╣√⅜⁸ ≢⁸ ╙ ↄ ⅜ ↕╣≡™╢↓≤╙ ↕╣√⁹ 

 

 

ₒ ⁸DO1הDO2 ≤ DO1הDO2 ─  x

 ⌐≈™≡│⁸ ─ ⅜ 20±1ϴ ≢ ⇔≡™√⁹ 

⌐ ∆╢≤ ╦╣╢ DO ─ ⌐≈™≡│ ⌐ ↄ 3/4 ─ ⅜

≢ ⇔≡™√⁹ 

 

 

 

Ῥ

21

8

►

1

ˢ χ ˣ

19-21ᴈ
17

Ӥᵰ

12

ᵕ

1

ˢעᴛḚ ˣ

19-21ᴈ
25

Ӥᵰ

2

ᵕ , ᵰ

2

ˢ ᴛḚ ˣ



   

3.3 ─  

ₒ  x

─BOD z☻◖▪ ≤ ─ ╩ 3⌐ ⇔√⁹ 

BOD ≤ ⌐≈™≡⁸ ⌂ │ ╘╠╣⌂⅛∫√⁹ 

 

 

3.  ─ BOD z☻◖▪ ≤ ─  

 

ₒ ⇔√ ≤DO  x

 ─ BOD≤ ⇔√ ─ ╩ 4⌐⁸ ─ BOD≤ ⇔√DO ─

╩ 5⌐ ⇔√⁹ 

 ─ BOD≤ ⇔√ ─ ⌐│ ≤ ⌐ ─ R=0.809 ⅜ ╘╠

╣√⁹ ≢│⁸BOD─ ⌐ ─☻♥♇ⱪ╩ ⅛ↄ∆╢↓≤ 1.5

∏≈⌂≥ ⅜ ≢№╢↓≤⅜ ↕╣√⅜⁸ ╙ ─ ≢ ⌂ │ 7

8 ≤ ↕╣√⁹ 

 DO │⁸ ─ 40 70 ⌐№∫√⅜⁸ ⌂ │ ╘╠╣⌂⅛∫√⁹ 

                                    

 

 

 

 

 

 

 

 

 

 

4.  BOD≤ ─ R=0.809      5.  BOD≤ ⇔√DO ─  

 

ₒ ≤ ─BOD  x

-4

-3

-2

-1

0

1

2

3

4

Θ
І
Ѐ
ϯ

⁮ ˢΊ=30x

ῇ3 ӟ

ῇ4-10

ῇ11 ӟ

︣

y = 0.2796x - 1.0094
R² = 0.6539

0

5

10

15

20

10 15 20 25 30 35 40 45 50 55 60 65

⅜
ΰ
θ
Ṇ
תּ

♯ χBOD(mg/L)

Ῥ

״ 32.21mg/L

20

30

40

50

60

70

10 15 20 25 30 35 40 45 50 55 60 65

D
Os
̋
ˣ

♯ χBOD(mg/L)

Ῥ

״ 32.21mg/L



   

─BOD≤ ה ─BOD≤─ ╩ 6⌐⁸ ─BOD≤

─BOD─ ╩ 7⌐ ⇔√⁹ 

─BOD≤ ┘ ─BOD─ ⌐≈™≡│⁸ ≤ ⌐ ⌂

│ ╘╠⌂⅛∫√⁹ 

─BOD⌐ ⇔⁸ ─ │JIS ─ ֔0.2 L ≢№╡⁸

∆╢ │ ⌂⅛∫√⁹ 

─ BOD⌐ ⇔≡│⁸ ─ 0.6 1.0 L ─ ⅜ ╩ ╘√⅜

∆╢ ╙ ⅛∫√⁹ ⌐ ⇔√ │⌂⅛∫√⅜ ─ ⅛╠ ╣≡╙⁸

─BOD⌐│ ≤ ⌐ ⅜⌂™ ≢№∫√ №╡⁸

│○Ⱶ♇♩⇔≡ ⁹ 

≤ ─BOD⌐│⁸ ╠⅛─ ⅜№╢≤ ↕╣╢⅜⁸ ⌂ │

╘╠╣⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 ─BOD≤ ה ─  

 

 

 

 

 

 

 

 

 

 

 

 

7 ─BOD≤ ─BOD─  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

10 15 20 25 30 35 40 45 50 55 60 65

Ṇ
תּ

χ
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g
/L

)

♯ χBOD(mg/L)

Ῥ

״ 32.21mg/L
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)
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Ῥ״ 32.21mg/L
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Ṇּת χBOD(mg/L)

Ῥ



   

ₒ ─BOD ₓ 

─ BOD≤ ─ BOD─ ╩ 8⌐⁸ ╩ ╗ 8⅛ ─ - ─

BOD─ ┘ ─BOD─ ╩ 12⌐ ⇔√⁹ 

─ 210 230 L ─ │ ─ ╩ ╘√⅜⁸ ⌂ ╙

№∫√⁹ ╟╡ ⌂ ⅜ ™↓≤⁸ ≢╙ ─BOD ⌐№╕╡ ⅜⌂

™↓≤│ ─ ≤ ≢№∫√⁹⌂⅔⁸ ─ ⌐ ⇔√ ⌐ ≠⅝

─BOD╩ ∆╢≤⁸170 200 / ≢ ╟╡ ™⁹ ─ ↄ⅜

╩ ╢─│↓↓⌐ ⅜№╢≤ ╦╣╢⁹ 

─ ⌐≈™≡⁸ │ ™ ─ R=0.470 ⅜ ╘╠╣√⁹ ╩

╘√ 8ﬞ ─ ╩ ═≡╖╢≤⁸2019⁸2020 │ ─ ⅜ ╘╠╣∏⁸2022⁸

2023 │↔ↄ ™ ─ R=0.422⁸R=0.470⁸2017⁸2018⁸2021 ≢│ ™

R=0.555 R=0.636 ╩ ⇔√⁹ ─ ≤ ─ ╩ ∆╢≤⁸

─ BOD─┌╠≈⅝⅜ ↕ↄ⌂╢≤ ⅜ ↄ⌂╢ ⅜ ╘╠╣√⁹↓─ │⁸

─ ⌂╢2 ─ ╩ ∆╢ ⌐ ∏╢ ╩ ≈≤ ⌂∑╢─≢⁸

⅜╡─ ─ ╩ ∆ │ ⅜ ↄ⁸┌╠≈⅝⅜ ⅝™ │ ⅜

ↄ⌂╡ ─ ╩ ↕⌂ↄ⌂╢↓≤⅜ ↕╣╢⁹ 

JIS K0102─ ⌐╟╣┌⁸ │₈ ─ ₉╛₈ ─ ╛

─ ─ ₉⌐ ≢⁸₈220±10 /L⅛╠ ⅜ ⇔™ ₉⌐ ⌐₈ ⅜№

╢₉≤↕╣≡™╢⁹⇔⅛⇔⁸ ╙ ╘⁸ ─ ─ ⅜ ╟

╡ ↄ⁸ ⅛╠─ ╙JIS ╟╡ ™─≢⁸ ⌐≈™≡│ ≤⇔

∆╢ │№╕╡⌂™≤ ╦╣╢⁹ ─╟℮⌐⁸ ≤ ─BOD ─ │

™⌂⅜╠╙№╡∕℮≢⁸ ↔≤─ ⁸ ─ ⁸ ⌂≥ ⌐╟∫

≡┌╠≈™≡™╢ ⅜№╢⁹ ∫≡⁸ ⌐⅔™≡ ╩ ⇔⁸JIS

⌐№╕╡↓∞╦╠∏⌐ ─ ⌐ ⇔≡ ╩∆╢╒℮⅜ ™≤ ╦╣╢⁹ 

 

                       12. ≤ BOD  

─ (2017- 2023) 

 

 

 

 

 

 

 

                       β - ─BOD─  

≤ ─BOD─ ╩ ∆ 

8.  ─ BOD≤ ─BOD─  

2023 ⁸R=0. 470  

y = 1.137x + 169.59
R² = 0.2207
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♯ χBOD(mg/L)

Ῥ

״ 32.21mg/L

R
2017 0.612 11.8
2018 0.636 18.3
2019 0.222 23.6
2020 0.030 26.4
2021 0.555 16.6
2022 0.422 21.1
2023 0.470 22.5



   

ₒ ⇔√ ─ ₓ 

⇔√ ≤ ⁸ ⁸ ─BOD─ ╩ 9⌐⁸ ─BOD z☻◖▪

≤ ⇔√ ─ ╩ 10⌐ ⇔√⁹ 

≤ ─ⱬכ☻≤⌂╢ ─ ⌐≈™≡│⁸ ⁸ ⁸

─BOD⌐≈™≡™∏╣╙ ⌂ │ ╘╠╣⌂⅛∫√⁹ 

⌐│⁸ ⌂ ⅜⌂↕╣≡™╣┌⁸ ∆╢ ⌐╟╢ │⌂™≤ ╦╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.  ⇔√ ≤ ה ה ─BOD─  

  

0.0 0.2 0.4 0.6 0.8 1.0

Ṇ
תּ
χ

Ṇּת χBOD(mg/L)

RO

ϱϷр

ῖḊ

ζχ
Ῥ

ˢJISṛ
Ḷ0.2mg/Lx

0.0 0.5 1.0 1.5

Ṇ
תּ
χ

Ṇּת χBOD(mg/L)

RO

ϱϷр

ῖḊ

ζχ
Ῥ

ˢJISṛ 0.6̇
1.0mg/Lx
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10.   ─ BOD ☻◖▪ ≤ ⇔√ ─  

 

ₒDO  x

─BOD z☻◖▪ ≤DO ─ ╩ 11⌐ ⇔√⁹ 

 ╙DO ─ │ ≢⁸∕╣ ─ ╩ ⇔√─│4 ─╖≢

№∫√⁹ ⌐╟╢ ⌂ │⁸ ⅜ ≢№∫√↓≤╙№╡⁸ ╘

╠╣⌂⅛∫√⁹ 

2018 ⌐ ╘≡ ⅜№∫√ ─ │3 ≢⁸ │ ∟≢№∫√⁹

⌐ ═≡ ⅜ ™ ⁸ ─≢⁸ ─ ⌐ ⇔√™⁹ 

 

 

 

 

 

 

 

 

 

 

 

11.  ─ BOD≤DO ─  
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ₒ ⌐≈™≡  x

─BOD≤ ┘ ─ ⌐≈™≡ 12⁸ 13⌐ ⇔√⁹ 

 ↓─ │ ≢│⁸ ─ ─╖╩ ℮╙─≢№∫√⅜⁸ ⌂ │ ╘

╠╣⌂⅛∫√⁹∕↓≢⁸ ⅛╠│ ⌐ ─ ┘ ⌐≈™≡ ™√

∞™√⁹ 

BOD ⌐ ∆╢ ⅜ ⌐ ⅝™≤ ╦╣╢ DO ─ ≤ ─ ⌐≈™≡

⇔√⅜⁸ ⌂ │ ╘╠╣⌂⅛∫√⁹ ╟╡ ⌐≈™≡ ⌐ ⇔≡™╢

⅜ ™ ⅜ ╘╠╣√⁹ 

╛ DO ─ │⁸DO ⌐ ∆╢ ⅜ ⅝™ 20ϴ ─ 2ϴ─

│DO 0.34 L⌐ ─≢⁸ ≤╙ ∆═⅝ ≤⇔≡ ⇔≡™⅝√™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

12.  ─ BOD≤ ─  

 

 

 

 

 

 

 

 

 

 

 

 

13.  ─ BOD≤ ─ ─  
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ₒ ─  x

─ BOD≤ ⇔√ ─ ≤ ─ ╩ 14 ⌐⁸ ╩

⇔√ⱥ☻♩◓ꜝⱶ╩ 15⌐ ⇔√⁹ 

≤ ≤BOD─ ⌐≈™≡│⁸ ╟╡ ⌐ ⇔

≡ ╩ ⇔√ ⌐⇔┌⇔┌ ⅜ ╘⌐⌂╢ ⅜ ↕╣≡™╢⁹ ─

≢│ ⌐ ⅜ ↕╣√ ╙№╡⁸ ⌂ ≤ ⅎ╠╣≡™√⅜⁸

≢│ ≢№╡⁸╗⇔╤ ⌐ ╢ ⅜№∫√⁹ ─ ╩ ⇔√ⱥ☻

♩◓ꜝⱶ⅛╠╙ ─ ⅜ ╘╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

14.  ─ BOD ☻◖▪ ≤ ⇔√ ─ ─  
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4. ─╕≤╘ 

2023ה BOD │⁸ 

⁸ ⌂≥─ 30 ─ ╩ ≡ ⇔√⁹

│⁸ ╩50 ⇔√╙─╩ ╩♃כ♦1≡⇔≥ ∆╢ ≢

⇔⁸ ─ │ 30mg/ L≢№∫√⁹ 

ה ─ │⁸ 

21.58 61.38mg/L─ ≢⁸ │ 32.88mg/ L ≢⁸ │ 7.39mg/ L⁸

│22.5 ⁸ │32.21mg/L⁸꜡Ᵽ☻♩⌂ │12.3 ≢№∫√⁹ 

Grubbs─ ≢ ↕╣√ 5 │ ⁹z√∫№♃כ♦1 ☻◖▪⌐╟╢

≢₈ ╦⇔™₉ 2 ֔3 ≤ ↕╣√ ⁸₈♃כ♦2⅜ ₉ 3

≤ ↕╣√  ⁹√∫№♃כ♦2⅜

─⧵ה ─ ╩ ╘√ ╟╡⁸ 

ủ ⌂ ⌂⇔ 

ủ ⇔√ BOD ≤ №╡ 

ủDO ≡ ⁸ ⌂ │7 ≤  

ủ ─BOD ⌂ ⌂⇔ 

ủ ─BOD ⌂ ⌂⇔ 

ủ - ─BOD BOD ≤ ™ №╡⁸

╡ ™─ ⅜  

ủ ─ ⌂ ⌂⇔ 

ủDO ⌂ ⌂⇔ 

ủ ה ─ ה ⌂ ⌂⇔⁸ ╟╡ ─ ⅜ ≢№╢

№╡ 

ủ ⇔√ ─ ⌂ ⌂⇔ 

ה ≢│⁸ 

╩ ⌐BOD─ ╩ ⇔≡™ↄ─≢⁸ ≤╙ ™√

∞⅝⁸ ─ ה ┘ ─ ≤⇔≡ ↑╣┌ ™≢№╢⁹ 

 

 

ה ≤∕─ ┼─ ⁸ ,27,6 ,P.551 1973  

ה ╠ ─√╘─ (11), ≤ ,Vol.12,No.2,P10 1970  

ה ─BOD≤ ⁸ , 6, P.1

1970  

ה 2008  

)ה ) ☻כꜙ♬ 226 ⁸229 ⁸232 ⁸235 ⁸238

⁸241 ⁸244 ⁸248 ⁸249 ⁸251 ⁸253 2013 2023  

ה 23 2012  
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2.  ─       3.  ⁸ ⁸ ─  
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                         5.BOD≤ ─  

  

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

30 28 28 27 28 28 31 35 36 33 29 30

1 1 1 1 D(+)- D(+)- D(+)- D(+)- D(+)-
D(+)-

1
D(+)-

1
D(+)-

L- L- L- L- L- L- L- 1 1 L-◓ꜟ♃Ⱶfi L-◓ꜟ♃Ⱶfi L-

ⱴ♩ꜞ♇◒☻ NaCl KNO3+NaCl NaCl NaCl NH4Cl NH4Cl NaCl

№╡ №╡ №╡

( /L) 26 52 32 36 11 20 15 8 6 10 23 32

( /L) 30.2 59.6 37.6 35.6 10.2 18.9 12.8 9.4 6.7 11.3 26.6 32.9

( /L) 39.3 80.7 52.2 46.3 17.2 23.8 18.2 15.0 9.4 16.0 42.8 61.4

( /L) 19.3 40.2 23.1 21.2 6.9 13.5 7.8 5.4 2.8 7.2 11.7 21.6

( /L) 20.0 40.4 29.1 25.0 10.3 10.3 10.3 9.6 6.6 8.8 31.1 39.8

( /L)4.5 9.5 5.1 6.2 2.1 2.1 2.3 2.2 1.8 1.9 5.6 7.4

(%) 14.8 16.0 13.6 17.3 21.0 11.8 18.3 23.6 26.4 16.6 21.1 22.5

( /L) 30.7 58.4 37.5 36.3 10.1 19.1 12.8 9.2 7.0 11.4 26.7 32.2
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6.  BOD ─ⱥ☻♩◓ꜝⱶ 
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5 ┘ ─ ⌐≈™≡  

https://www.pref.saitama.lg.jp/a0505/r05koukyouyousuiikikekka.html  

 

ⱱכⱶⱭכ☺╟╡  

  

 

⁸ ⁸ ┘ ≢│⁸ ─ ─

─ ╩ ∆╢√╘⁸ ⌐ ≠⅝⁸ ─ ⌂ ╛ ⌐ ╢

╩ ⇔⁸ ─ ╩ ∫≡™╕∆⁹ 

↓─√┘⁸ 5 ─ ╩ ╡╕≤╘╕⇔√─≢⁸ 17

─ ⌐ ≠⅝ ⇔╕∆⁹ 6 7 23  

 

1 ─  

1  

─ ⌂ ╩ ∆╢↓≤⌐╟╡⁸ ─ ╩ ⇔⁸

─ ─ ≤ ─ ╩ ╢↓≤╩ ≤⇔╕∆⁹ 

 

2 ┘  

5 ⌐ ≠⅝⁸44 94 ⁸3 3 ⌐⅔™

≡ ╩ ⇔╕⇔√⁹ │⁸ ⁸ ⁸ ↕™√╕ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

┘ ⅜ ™╕⇔√⁹ 

 

3  

│ ─≤⅔╡≢∆⁹ 

 

     

 

 

 11 
⁸ ה ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ β⁸ ⁸  

 13 

▬○fi ⁸ ⁸

⁸ ⁸

⁸ ⁸ⱡꜟⱴꜟⱫ◐◘fi ⁸ ⁸

╡╪⁸ ⁸ⱡ♬ꜟⱨ▼ⱡ⁸ꜟכ ▪ꜟ◐ꜟⱬfi♀fi☻ꜟⱱ

fi ┘∕─ ⁸ β 

.ḩ Ḹ 
 



   

 

 

 

 27 

◌♪Ⱶ►ⱶ⁸ ◦▪fi⁸ ⁸ ◒꜡ⱶ⁸ ⁸ ⁸▪ꜟ◐

ꜟ ⁸ ⁸☺◒꜡꜡ⱷ♃fi⁸ ⁸1,2 ☺◒꜡꜡◄

♃fi⁸1,1 ☺◒꜡꜡◄♅꜠fi⁸◦☻ 1,2 ☺◒꜡꜡◄♅꜠fi⁸

1,1,1 ♩ꜞ◒꜡꜡◄♃fi⁸1,1,2 ♩ꜞ◒꜡꜡◄♃fi⁸♩ꜞ◒꜡

꜡◄♅꜠fi⁸♥♩ꜝ◒꜡꜡◄♅꜠fi⁸1,3 ☺◒꜡꜡ⱪ꜡Ɑfi⁸♅

►ꜝⱶ⁸◦ⱴ☺fi⁸♅○ⱬfi◌ꜟⱩ⁸ⱬfi♀fi⁸☿꜠fi⁸

┘ ⁸┤≈ ⁸╒℮ ⁸1,4 ☺○◐◘fi 

 5 ⱨ▼ⱡכꜟ ⁸ ⁸ ⁸ ⱴfi●fi⁸◒꜡ⱶ 

∕─ ─  14 

▪fi⸗♬▪ ⁸ ⁸ ⁸ ⁸╡

╪ ╡╪⁸ ⁸ ⁸ ⁸ ▬○fi⁸ ▬○fi

⁸♩ꜞⱢ꜡ⱷ♃fi ⁸◒꜡꜡ⱨ▫ꜟ ⁸

⁸  

 32 

◒꜡꜡ⱱꜟⱶ⁸♩ꜝfi☻ 1,2 ☺◒꜡꜡◄♅꜠fi⁸1,2 ☺◒꜡

꜡ⱪ꜡Ɽfi⁸ ☺◒꜡꜡ⱬfi♀fi⁸▬♁◐◘♅○fi⁸♄▬▪☺

ⱡfi⁸ⱨ▼♬♩꜡♅○fi⁸▬♁ⱪ꜡♅○ꜝfi⁸○◐◦fi

⁸◒꜡꜡♃꜡♬ꜟ⁸ⱪ꜡Ⱨ◙Ⱶ♪⁸ ⁸☺◒꜡ꜟⱲ☻⁸

ⱨ▼ⱡⱩ◌ꜟⱩ⁸▬ⱪ꜡ⱬfiⱱ☻⁸◒꜡ꜟ♬♩꜡ⱨ▼fi⁸♩ꜟ◄

fi⁸◐◦꜠fi⁸ⱨ♃ꜟ ☺◄♅ꜟⱫ◐◦ꜟ⁸♬♇◔ꜟ⁸⸗ꜞⱩ♦

fi⁸▪fi♅⸗fi⁸ ⱦ♬ꜟ⸗ⱡⱴ⁸כ◄Ⱨ◒꜡꜡ⱥ♪ꜞfi⁸

ⱴfi●fi⁸►ꜝfi⁸ⱨ▼ⱡ⁸ꜟכⱱꜟⱶ▪ꜟ♦ⱥ♪⁸4 t ○◒

♅ꜟⱨ▼ⱡ⁸ꜟכ▪♬ꜞfi⁸2,4 ☺◒꜡꜡ⱨ▼ⱡ⁸ꜟכⱭꜟⱨꜟ

○꜡○◒♃fi☻ꜟⱱfi ┘Ɑꜟⱨꜟ○꜡○◒♃fi  

 1  

 19 

◌♪Ⱶ►ⱶ⁸ ◦▪fi⁸ ⁸ ◒꜡ⱶ⁸ ⁸ ⁸▪ꜟ◐

ꜟ ⁸ ⁸♩ꜞ◒꜡꜡◄♅꜠fi⁸♥♩ꜝ◒꜡꜡◄♅꜠fi⁸

⁸ ⁸ ⁸ ╡╪⁸ ⁸◒꜡ⱶ⁸ ⁸

⁸  

 1 ⁸ ⁸  

β ┘ ─ │ ─╖ 

 

2  

1 ─ ─ ⌐ ∆╢  

⌐≈™≡│⁸ ╩ ⌂∫√ 44 93 ≡≢ ╩ ⇔╕⇔

√⁹ 

 

2 ─ ⌐ ∆╢  

─ │⁸ 5─≤⅔╡≢∆⁹ 

 



   

 



   

  



   

BOD─ ⌐ ∆╢ ה ╩ ∆╢√╘─75 │⁸ 6─≤⅔╡

≢∆⁹ 

 



   

⌐≈™≡│⁸ ⌐ ╢ ─ ⅜↕╣≡™╢ 42

─℮∟⁸41 ≢ ╩ ⇔╕⇔√( 7)⁹ 

 

 



   

╕√⁸ ─ BOD ─ ™ ┘ BOD ─ ⅝™ │ 8

─≤⅔╡≢∆⁹ 

 

 



   

3 BOD─  

─ ⅜↕╣≡™╢34 44 ─℮∟⁸40 ≢ ╩

⇔╕⇔√ 1 ⁹β ≤│⁸  

 

1 ─ BOD  

ἷ AA A B C D E ὓ 

ệ 2/2 12/14 8/10 16/16 2/2 0/0 40/44 

˲ ӽ˳s ̋  x 100 86 80 100 100 -  91 

 

  

 

 

 

 

 

 

 

1 ─ ה  

1 75 ≤│⁸1 ⌐ ╩ ⌂∫√ a ─ ╩∕─ ─ ↕™╙─⅛╠ ⌐

═√≤⅝⁸0.75×a → ⌐ↄ╢ ≢∆⁹ ⅎ┌ 1 ⇔√

⁸12 ─ ╩∕─ ─ ↕™╙─⅛╠ ═√≤⅝⁸ ⅛╠9 ─ ⅜75

≤⌂╡╕∆⁹ 

2 │⁸ ⁸ ╩∕─ ⌐ ∂≡ ╘≡™╕∆⁹ 

3 1 ≈─ ≢╙ ≤ ≢ ⅜ ⌂╢ │⁸ ╩™ↄ≈⅛─ ⌐ ↑≡

⅜ ↕╣≡™╕∆⁹ ⅎ┌ ≢│ ⅛╠ ⌐ ↑≡ AA⁸A⁸C─ ⅜ ≡

│╘╠╣≡™╕∆⁹ 

 

3  

1 ─ ─ ⌐ ∆╢  

⌐≈™≡│⁸ ╩ ⌂∫√3 ≡≢ ╩ ⇔╕⇔√⁹



   

2 ─ ⌐ ∆╢  

─ │⁸ 10─≤⅔╡≢⇔√⁹ 

 

 

COD│⁸ ─ ⅜↕╣≡™╢3 2 ≢ ╩ ⇔╕⇔√

11 ⁹ 

 

 

╡╪⌐≈™≡⁸ ─ ⅜↕╣≡™╢3 ─℮∟⁸2 ≢

╩ ⇔╕⇔√ 12 ⁹ 

 



   

│⁸ ⌐ ╢ ─ ⅜↕╣≡™╢ 2 ≡≢

╩ ⇔╕⇔√ 13 ⁹ 

 

 

3 ∕─  

∕─ ⁸ ─ ⌂ ╩ ≤⇔√ ╩ 2 ה ⇔≡

™╕∆⁹ ⌐≈™≡│⁸₈ ─ ⌐≈™≡₉╩ ⇔≡ↄ∞↕™⁹ 

https://www.pref.saitama.lg.jp/a0505/kosyo.html  

 

4 ─  

1 ╙↓─ ╩ ⇔⁸ ─ ─ ─ ⌐ ╘╕∆⁹ 

2 ⅜№∫√ ⌐≈™≡│⁸ ─√╘─ ╩ ⇔╕∆⁹ 

3 ─ ╩ ∆╢√╘⁸ ─ ╩ ╘╕∆⁹ 

▪ ─ ─ │ ≤⌂∫≡™╕∆⁹ ╩│∂╘

⁸ ⌂≥─ ╩⁸∕─ ─ ╛

─ ⌐ ∂≡ ⅛≈ ⌐ ⇔╕∆⁹ 

▬ ⌐╟╡⁸ ⁸ ─ ה

⌐ ∆╢ ─ ╩ ⇔╕∆⁹ 

► ≤ ⌂ ╩ ╡⌂⅜╠⁸ ─ ⌐ ∂√ ⌐ ⌐

╡ ╖╕∆⁹ 

◄ ≤─ ╛ ⌐ ↑√ ╩ ∆╢√╘⁸ ─ ⁸ ⁸ ⅜

⇔≡ ╡ ╗₈SAITAMAꜞ Ᵽכ◘ⱳכ♃כ☼ⱪ꜡☺▼◒♩₉╩ ⇔╕∆⁹ 

ủ₈SAITAMAꜞ Ᵽכ◘ⱳכ♃כ☼ⱪ꜡☺▼◒♩₉⌐≈™≡ 

≢ ─ ╛ ⌂≥⌐ ╡ ╪≢⅝√ ₈ ─ ₉⁹ ≢

│⁸∕─ ╩ ה ╛ ╩ ∂≡◘ⱳ⁹√⇔╕⅝≡⇔♩כ 

2021 ⁸↓─ ╩↕╠⌂╢ ≤ ┼≈⌂→╢═ↄ⁸₈SAITAMAꜞ Ᵽ

☼כ♃כⱳ◘כ ꜞⱣ◘ⱳ ⱪ꜡☺▼◒♩₉≤⇔≡Ɽ꞉כ▪♇ⱪ ⌐╕≈╦╢ ה

⌂ ⅛╠ SDGs╩ ⇔≡™↑╢╟℮⁸ ─╖⌂╠∏ ה ─ ╡ ╖

╩╙ ⌐ ⇔≡™⅝╕∆⁹ 

ꜞⱣ◘ⱳLINE ▪◌►fi♩╩ ∞∟ ∆╢∞↑≢ ◘ⱳכ♃כ╙

⇔≡™╕∆⁹https://saitama - riversupporters.pref.saitama.lg.jp/about/individual/  

  



   

 

 

⌐≈™≡ 

https://www.pref.saitama.lg.jp/a0505/jiko.html  

https://www.pref.saitama.lg.jp/a0505/jikojyoukyou.html  

 

ⱱכⱶⱭכ☺╟╡  

  

 

╛ ⌐ ╛ ⁸ ⌂≥⅜ ╣╢⁸ ⅜┼™ ∆╢⌂≥─

⅜ 200 ⇔≡™╕∆⁹ ⅜ ∆╢≤⁸ ╛ ⌂

≥⌐ ⅝⌂ ╩ ╓∆↓≤⅜№╡╕∆⁹ 

 

   

─                ─┼™   

 

⌐⅔↑╢ ─  

1. ─ ≤  

 

4 ⌐⅔↑╢ ─ │⁸ ─ ⅜73 ≤ ╙ ↄ⁸ ─┼

™ ⅜9 ⁸ ה ─ ⅜57 ⁸∕─ ─ ⅜17 ≢⇔√⁹ 



   

2. ─  

 

  4 ⌐⅔↑╢ ─ ≤  

  
Ῥ ʾ 

ⱧỘ  
ῬⱧᾝ  ṏ ῖ Ⱨᾮ ꜛ ᾝ  ζχ  ᾖԍ  ›ὓ 

χ  20 0 2 18 1 0 32 73 

ậχϒΜ♂ 1 0 1 0 0 0 7 9 

ʾ

χ  
30 2 0 0 0 0 25 57 

ζχ  12 0 0 0 2 0 3 17 

›ὓ 63 2 3 18 3 0 67 156 

 

 ⌂  

1 ─  

ⱣꜟⱩה ╩ ╡⁸ ⌐ ⅜ ⇔√⁹ 

ה ꜝ▬fi─ ⅞ ─ ⌐╟╡⁸ ⅜ ⇔√⁹ 

ה ─ ⌐√╕∫≡™√ ⅜ ⌐╟╡ ⇔√⁹ 

ה ─ ─ ⌐╟╡ ⅜ ⇔√⁹ 

2 ─┼™  

ה ⌂ ⌐ ™ ⌐╟╡⁸ ⌐ ∆╢ ⅜ ⇔√⁹ 

ה ─ │ ╣⌐╟╡⁸ ⅜┼™ ⇔√⁹ 

ה ╩ ⌐ ⇔√⁹ 

3 ה ─  

ה ⅛╠─ ⅜ ⇔√⁹ 

ה ⌐ ⇔≡⁸ ⅜ ⇔√⁹ 

ה ─ⱳfiⱪ⅜ ⇔≡⁸ ⅜ ⇔√⁹ 

ה ◒ꜞⱪ♩⸗♫☻ ⌐╟╡ ⅜ ↄ ⇔√⁹ 

ה ─ ♃fi◒⅜ ⇔⁸ ─ ⅜ ⇔√⁹ 

4 ∕─ ─  

ה ─ Ⱶ☻⌐╟╡⁸ ♃fi◒⅛╠▪ꜟ◌ꜞ ⅜ ⇔√⁹ 

ה ─ Ⱶ☻⌐╟╡⁸ ─ ⅜ ⇔√⁹ 

ה ꜝ☺◖fi⅜ ⌐ ⇔⁸ ⅜ ⇔√⁹ 

 

╩ ⇔√  

╛ ⌐⅔™≡ ╛ ─ ⁸ ─┼™ ╩ ⇔√≤⅝│⁸ ─

⌐↔ ─ ⁸ ∟⌐ ∆╢ │ ╕≢↔ ↄ∞↕™⁹ 



   

™≈ ≢∆⅛  

ќ ⅜ ↓∫√⁸ │ ⇔√ ╩ ⅎ≡ↄ∞↕™⁹ 

≥↓≢∆⅛  

ќ ╛ ≤⌂╢ ╩ ⅎ≡ↄ∞↕™⁹ 

≥─╟℮⌂ ≢∆⅛  

ќ ⅜ ╪≢™╢⁸ ⅜ ╣≡™╢⁸ ⅜ ↄ ⇔≡™╢⌂≥─ ╩ ⅎ≡

ↄ∞↕™⁹ 

≥∟╠↕╕≢∆⅛  

ќ ⇔ ⅎ─⌂™ ≢↔ ╩ ⅎ≡ↄ∞↕™⁹ ╛ ─√╘

⌐↔ ↕∑≡™√∞ↄ ⅜№╡╕∆⁹ 

 

─ ⌐↔ ↄ∞↕™ 

─ ↕╕┼ 

Ɑfi◐ה ה ה ╩ ⌐ ≡╢≤⁸ ┼ ╣ ≡ ⌐

⌂╢ ⅜№╡╕∆⁹ ⌐⌂∫√Ɑfi◐ │ ⌐ ⇔≡ↄ∞↕™⁹ 

 

─ ↕╕┼ 

⅜ ⇔√╙──℮∟⁸ 7 ⅜ ה ≢─ ⌐╟╢╙─≢∆⁹

─ ↕╕│⁸ ─↓≤⌐ ⇔≡⁸ ─ ⌐ ╘≡ↄ∞↕™⁹ 

ה ╩ ℮≤⅝│∕─ ╩ ╣⌂™╟℮⌐⇔╕⇔╞℮⁹ 

─◒fi♃ה ╡⌐ ╩≈↑⁸ ─ ⅝ⱣꜟⱩ─ ╩ ⇔╕⇔╞℮⁹ 

ה ⌂≥─ ╛ ⅜⌂™⅛╩ ⌐ ⇔╕⇔╞℮⁹ 

◒fi♃ה ─ ─ ⅜ ⌐ ∫≡™⌂™⅛⁸ ╩ ⇔╕⇔╞℮⁹ 

ה ⅜ ⌐ ⇔≡™╢⅛╩ ⌐ ⇔╕⇔╞℮⁹ 

ה ⌐ ⅎ⁸○▬ꜟⱴ♇♩⌂≥─ ╩ ⇔≡⅔⅝╕⇔╞℮⁹ 

 

─ ↕╕┼ 

⌂≥⅛╠─ ─ ╛⁸◖fi◒ꜞכ♩⌐ ∆╢ ▪ꜟ◌ꜞ ─ ⅜

⇔≡™╕∆⁹ ≢ ⇔√ │∕─╕╕ ⌐ ↕∏⁸ ⌐

⇔≡ↄ∞↕™⁹ 

⌂⅔⁸ ⌐╟╡⁸ ⅛╠─ ⌐│ ─≤⅔╡

⅜ ╘╠╣≡™╕∆⁹ 

ρσϥῬⱧ ṛ ‮  ṁ  

˓ ῬⱧ 

˓ ᵠ ῬⱧ 

˓₢ ϤῬⱧ 

˓Є˔иЖῬⱧ 

˓ϯрϸ˔ῬⱧ 

ϱϷр ˢpHx  5.8̇8.6 

ל ˢSSx  180s150̞ˣ mg/L 

ЛиЫиХϺЂр ḯל ˢ… ḯ  x 5 mg/L 

β ─ ─ ⌂ ⌐ ╢  

 



   

⌐╟╢ ─  

⌐≈⌂⅜╢⁸╕√│∕─⅔∕╣─№╢ ╩ ↓⇔√ ⁸ ╛⅛⌐

╩ ™⁸ ∆╢ │ ╕≢↔ ↄ∞↕™⁹⌂⅔⁸ ┘

│ ∂√ ─ ╩ │ ⌐╟╡ ⌐ ⇔⌂↑╣┌⌂╡

╕∑╪⁹ 

 

⌐╟╢ ┼─  

⅜ ⇔√ ⁸ ⁸ ⁸ ─ ⅜ ™⌐ ⇔⁸

┘ ─ ╩ ™⁸ ─ ╛ ⌂≥⌐ ╘╕∆⁹ 

⅜ ⇔√ ⌐│ ⌐ ⇔≡ ─ ╩ ™╕∆⁹╕√⁸ ⌐╟╡⁸

─ ה ┼─ ⌂≥╩ ™╕∆⁹ 

 

  

Ᵽ◒♥ꜞ▪ 

Ᵽ◒♥ꜞ▪│ ⌐ ↄ ⇔⁸ ╛ ─ ╩ ⇔

╕∆⁹↓╣╠│ ≢№╡⁸ ≢│№╡╕∑╪⁹ 

⌂≥≢≈≈™√≤⅝⌐⁸ │ ∟⌐ ⇔╕∆⅜⁸ │ ╣√╕╕ ⇔╕∑

╪⁹╕√⁸ ⅜⇔⌂™─╙ ≢∆⁹ 

 

Ᵽ◒♥ꜞ▪⌐╟╢  

 

 

  



   

 

 

SNS ◘ⱳכ♃כ┼↔ ─⅔ ™ 

https://www.pref.saitama.lg.jp/a0402/20190405sns.html  

 

ⱱכⱶⱭכ☺╟╡  

  

 

 ⁸ ≢ ╩ ╘√ ⅜ ⇔≡⅔╡╕∆⁹ ≢│ ─ ─ ╩

⇔⁸ ⌂ ╩∆═ↄ⁸SNS⌐╟╢ ╩ ┘ ↑≡⅔╡╕∆⁹∕

─ ╩ ⌐ ↕∑≡™√∞⅝╕∆⁹ 

 

SNS ◘ⱳכ♃כ┼↔ ─⅔ ™ 

 

 

1 SNS ◘ⱳכ♃כ 

─ ≢ ⇔√ ⌐⅔™≡⁸ ─ ╩ ⇔√℮ⅎ≢ ⌂

╡╟⌐כ♃♇▬♠⁸≢ ─ ╩ꜞ▪ꜟ♃▬ⱶ≢ ∆╢↓≤⌐↔ ™

√∞↑╢ ─ ↕╕─↓≤≢∆⁹ 



   

2  

▬fi♃כⱠ♇♩╩ ™√SNS│⁸ ⌐ ↄ ≢╙ ⌐ꜞ▪ꜟ♃▬ⱶ≢

⅜ ≢∆⁹SNS≢ ⅜ ↕╣╢↓≤⌐╟╡ ─ ⅜ ≢⅝⁸ ⁸

─ ⌐≈⌂⅜╡╕∆⁹ 

╕√⁸ ⌐⅔™≡╙ ─ ⅜ ⅝ↄ⌂╣┌⌂╢╒≥⁸ ─ ⅜ ≤

⌂╢√╘⁸SNS⌐╟╡ ╩ ⇔⁸ ⌂≥ ⌂ ⌐ ⅛⇔≡™

⅝√™≤ ⅎ≡™╕∆⁹ 

 

3 ─  

≢ ⇔√ 

 (1) │ 5 ↓╣ ─ ≢╙ ╩ ⇔√  

 (2) ≢│ ⁸ ⁸ ⅜ ↕╣√  

 (3) ⁸ ⁸∕─ ─ ≢⁸ ⌐ ⅜ ≡™╢ ≤⇔≡™╕∆⁹ 

 

4 ⌐№√╡ ™√∞⅝√™  

1 ╛ ┼─  

⌐ ∆╢ ╛⁸ ─ ╣─№╢ ─ │⇔⌂™≢ↄ∞↕™⁹ 

֘ ⇔⌂™≢™√∞⅝√™ ֙ 

ה ─ ╛ ⌐ ∆╢ ⁸  

ה ─ ⌂≥╩ ∆╢ ⌐│⁸ ─ ⌐≈™≡⁸ ╛ ─

⌂ │ ∑∏⁸₈ủủ ủủ ₉╛₈ủủ ₉⌂≥ ⅜

↕╣⌂™╟℮⌂ ≤⇔≡ↄ∞↕™⁹ 

ה ╛ ─ ⁸  

ה ╛ ─ ╩ ⇔⌂™≢ↄ∞↕™⁹╕√⁸ ╛

─ ╩ ה ⇔⌂™≢ↄ∞↕™⁹ 

β ⌐≈™≡│ ╛ ⌐ ╦╠∏⁸ ⌐ ─ ⅜▪♇ⱪ≢ ⇔

╕⌂™╟℮⌐∆╢⌂≥⁸ ⅜ ≢⅝╢╟℮⌂╙─│ ⇔⌂™≢ↄ∞↕™⁹ 

2 ⌂ ─  

╛ ─№╕╡⌐╙ ⌂ ⌂≥⁸ ⌐ ╩ ╓∆

╣⅜№╢╟℮⌂ ─ │⇔⌂™≢ↄ∞↕™⁹ 

֘ ⇔⌂™≢™√∞⅝√™ ֙ 

ה ╛ ⌐ ∆╢ ─ ⁸  

ה ╛ ⌐ ⇔≡⁸∕─ ╩№╕╡⌐╙ ⌐ ∆╢↓≤│⁸ ⌂

≤╖⌂↕╣╢√╘⁸₈ ה ₉⌂≥─ ⌐≤≥╘≡ↄ∞↕

™⁹ 

ה ╛ ─  

╛ ─ ╩ ה ⇔⌂™≢ↄ∞↕™⁹ 

3 ∕─  

∕─ ⁸ ⌐ ╩ ╓∆ ╣─№╢ ─ │⇔⌂™≢ↄ∞↕™⁹ 

 



   

5  

(1) │⁸ ⌐ ⇔≡ Ɫ♇◦ꜙ♃◓╩ ⇔√

╩♩כ▬♠ ⇔╕∆⁹ 

 (2) │⁸ ─ ╩ ┘ ╩ ╘∏⁸ ™╕∆⁹ 

 (3) │⁸ Ɫ♇◦ꜙ♃╩ ⌐♩כ▬♠√⇔ ⇔ ⌐

⇔╕∑╪⁹ 

ה (4)  ה ⌂≥ ╛ ⌐ ╦╢↓≤⌐ ⇔√ │⁸119 ╛ 110

⌐ ⇔≡ↄ∞↕™⁹ 

─♩כ▬♠ (5)  ╢∆♩כ▬♠⁸│ ─ ≤⌂╢↓≤⌐ ⇔≡ↄ∞↕™⁹ 

 

6 SNS ◘ⱳכ♃כ Ɽfiⱨ꜠♇♩ 

SNS ◘ⱳכ♃כ╛ ─ⱳ▬fi♩ה ╩╦⅛╡╛∆ↄ ⇔√Ɽfiⱨ

꜠♇♩ ┘ ╩ ⇔╕⇔√─≢⁸ ∆╢ ⌐↔ ↄ∞↕™⁹ 

1 Ɽfiⱨ꜠♇♩ 

SNS ◘ⱳכ♃כⱤfiⱨ꜠♇♩ ◖Ᵽ♩fi  

https://www.pref.saitama.lg.jp/documents/149860/kobatonbousai1.pdf  

2  

₈◘▬♃ⱴ≥℮⅜₉ YouTube ▪◌►fi♩  

https://www.youtube.com/watch?v=ZTatVz9Rjaw 

 

 

  



   

 

 

⸗♬♃ꜞfi◓⌐ ∆╢   

 

 

⅜ ≤ ⇔≡™╢₈

⌐⅔↑╢ ⸗♬♃ꜞfi◓⌐ ∆╢ ₉ 2018 11 6 ⌐ ⌐ ≠⅝⁸

─ ╩2024 5 27 ⌐ ⇔╕⇔√⁹ ─ ≢│⁸ ⌐ ⅝ ⅝⁸

☿fi♃כ─ ╩⸗♬♃ꜞfi◓ ≤⇔≡ ⇔╕⇔√⁹ 

╕√⁸ ⅜ ╩ ↑≡⸗♬♃ꜞfi◓⅜ ≢⅝⌂™↓≤╩ ⇔⁸◘ⱳכ♩≤⇔

≡ ─ ╖⌐ ∫≡™╢ ⅛╠╙ ⅜

⌐ ⇔⁸ ─ ─ ₁⌐╙ ™√∞⅝╕⇔√⁹ 

↕╠⌐⁸ ≢№╢ ╛ ╙ ⇔⁸ ─╟℮

⌂⸗♬♃ꜞfi◓≤ ╩ ⅜ ≤⌂╡ ⇔╕⇔√⁹ 

 

    

  2024  ⅛╠  

 β  │ ⌐ ⇔⁸ ─ │ ╕≢⌐  

     ⅜ ↕╣√√╘⁸ ╩ ⅜№╢ ⌐ ⇔√ 

 

  

☿fi♃כ  

 

  

   

ה   ⁸   

ה  ⌐⅔↑╢ ─  

ה   

ה ⁸ ⌐╟╢   

 

  

 (1)  ☿fi♃כ   

 (2)  ⅜ ☿fi♃כ─ ╩ ≡   

 (3)    ≢ ╘╢ ה  

☿fi♃כ  

 (4)  ─≤⅔╡⁹▪☻ⱬ☻♩⸗♬♃ꜞfi◓ⱴ♬ꜙ▪ꜟ  

⌐ ∆╢⁹ 

ה ┘ ╩ ⌐ ↑≡  

ה ∆╢   

.ḩ Ӳ ҲḸף 



   

 (5)  ─ ─ ⌐≈™≡  

         ☿fi♃כ   

≢─  

ה      

ⱴ☻◒─ⱨ▫♇♩♥☻♩⌐ ∆╢  

  

       β ╩ ⇔≡ ⁹ 

 

─ ☿fi♃כ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⸗♬♃ꜞfi◓ ─  

ᵑ ⸗♬♃ꜞfi◓ ─ ↔ ─  

ᵒ ─ ќ ה  

ᵓ ⸗♬♃ꜞfi◓ ה ה  

ᵔ ⸗♬♃ꜞfi◓ ה ќ  

 

 ꜟכꜙ☺◔☻─

 

 
 

 

 

 

⸗♬♃ꜞfi◓  

 

13:00 13:10  13:15 13:20 14:50 14:10 15:10 

☿fi♃כ⅛╠

─  

 

ⱡ   

(5)      

  

  

  

  



   

─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 ⱡ  ─↔    ─  

  ─↔  

 ╟╡↔  

☿fi♃כ ╟╡↔  

⸗♬♃ꜞfi◓  

   



   

ה   

ה   

ה   

פֿ   

◄♯◄☻   פֿ

פֿ ☿fi♃כ  

פֿ   

פֿ ♥◒ⱡ  

( )   

( ) ≠ↄ╡   

  פֿ

  פֿ

  פֿ

פֿ  β   

▪♪Ᵽfi☻ֿפ β   

ה   ה   
β ה ה   

β  

 

  

   

    

    

    

  ☿fi♃כ  

 

⁸ ⌐╟╢   

   

↕™√╕     

    

    

   

  



   

 ⸗♬♃ꜞfi◓  

 ⸗♬♃ꜞfi◓ │ ⌐⅔™≡ ─ ╩ ∆╢≤™℮ ≢ ╩

℮ ╩ ⇔⁸ ☿fi♃כ─ ╩ ≤ ≡≡ ─ ╩

⇔╕⇔√⁹ │ ≤ ⌐ ◄◖꜡♇☺ ≢⸗♬♃ꜞfi◓∆╢ ≢

⇔√⅜⁸ ⅜ ↕╣≡™√↓≤⅛╠ ─№╢ ⌐ ⇔≡ ⇔╕⇔√⁹ 

╙ ⌐ ╩ ⌐≤╣⌂⅛∫√ ⌐⁸≥─ ─ ≢ ╩ ⅎ╢

─⅛╩ ∆╢√╘⁸ ≤ ─ ⌐ ⅛╣≡ ⇔╕⇔√⁹ ⅝⌂≥

─ ╩ √№≤⌐⁸ ─↓⁸⇔♩כ♃☻╩ ╩ ⇔≡ ╩ ™╕⇔√⁹ 

 

  

─ ─ ⌐≈™≡  

☿fi♃כ    

₈R5 ─ ≤ ─ ₉≤⇔≡⁸ ─ ⅛╠ ╛ ⌐╟╡

─┌╠≈⅝⅜№╢≤™∫√ ⅜№╡╕⇔√⁹ 

⌐ ≤ ≢│ ≤ ╩ ≢ ⇔╕⇔√⅜⁸

─ ─╒℮⅜ ─ ─ ⅜ ↄ⌂∫≡™╕∆⁹╕√⁸

≢│ ⅜ ⌂∫≡™╢↓≤⅛╠⁸ ⌐╟╢ ⅝ →─ ⅜№∫√─≢│⌂™⅛≤

⅜№╡╕⇔√⁹ 

⌐│ ─ │ ⅜2.3 2.6m/s≢№∫√─⌐ ⇔⁸ ─

│ ⅜6.3 7.2m/s≢№∫√⁹∕─√╘⁸ │↓─ ╩ ╘╢╟℮⌂

╩ ⇔≡™ↄ↓≤⅜≢⅝╣┌⁸ ≢ ⇔√ ╩ ─ ⌐ ⅛∑╢─≢

│⌂™⅛≤ ↕╣≡™╕⇔√⁹ 

 

⌐⅔↑╢ ─ ⌐≈™≡  

ה     

11 ⌐ ↕╣√ ⅛╠ ⅜ ╕╢ ─

≢ ⅛╠₈ ─ ⌐⅔↑╢ ─⸗♬♃ꜞfi◓ ⌐≈™≡₉≤ ⇔≡ ⇔

√ ⌐ ≠⅝⁸ ─ ╛ ─⸗♬♃ꜞfi◓ ⌐≈™≡ ⇔√ ─

⅜№╡╕⇔√⁹ 

╕√⁸ ─ ⌐ ⅎ√⸗♬♃ꜞfi◓ ─ ╛ ─ ≤ ─

⌐ ∆╢ ⌐≈™≡ ⅜№╡╕⇔√⁹ 

 

  



   

ⱴ☻◒─ⱨ▫♇♩♥☻♩⌐ ∆╢  

  

⌐ ∆╢ⱴ☻◒─ⱨ▫♇♩♥☻♩─ ⌐ ⇔≡─ ╩ ™╕⇔

√⁹╕√⁸ ╙ ⌐ⱴ☻◒╩ ⇔ ⌐╟╢ ╩◒♇▼♅ꜟכ◦⌂

⇔╕⇔√⁹ 

 ╕√⁸ ─╟℮⌂ ⅜№╡╕⇔√⁹ 

 

 

Q1: ⱨ▫♇♩♥☻♩─ ⌐≈™≡ 

A1:  ⱨ▫♇♩♥☻♩─ │ ⅜ 10 ≤⌂╡⁸╛╡ ⇔╩ ╘╢≤ 15

30 ⅛⅛╡⁸ ⱨ▫♇♩♥☻♩⌐ ⇔≡│⁸ ≢№╣┌2 ≢ │

∆╢⁹ 

 

 ▪fi◔כ♩─  

 ≢│ ⌐ ⇔√ ╩ ⌐▪fi◔כ♩ ╩ ⇔⁸ ╛ ╩ ╘⁸

∑≡ ─ ⌐≈™≡ ╩ ™╕⇔√⁹ 

 ▪fi◔כ♩ │ ─ ⁸ ≤╙ ─ ╩ ™⁸

─ ─ ⌐⇔≡™√∞™≡⅔╡╕∆⁹ 

  



   

▪fi◔כ♩─  

 ─▪fi◔⁸│♩כ ─ ≢ ™╕⇔√⁹ 

 

⌐≈™≡ ẽ ╟™ ẽ ╦╢™          

⌐≈™≡  ẽ ™ ẽ ╟™ ẽ ™ 

  ẽ ™ ẽ ╟™ ẽ ™ 

⌐≈™≡ 

─ ⌐≈™≡ 

ᵑ ─ ─ ⌂≥⌐≈™≡  ẽ ╟™ ẽ ┤≈℮ ẽ  

ᵒ ─ ≈™≡ ẽ ╟™ ẽ ┤≈℮ ẽ  

≢⁸₈ ₉≤ ⇔√ ה ╩ ⅎ≡ↄ∞↕™⁹ 

⸗♬♃ꜞfi◓ ⌐≈™≡ 

ᵑ ─ ⌐≈™≡  ẽ ╟™ ẽ ┤≈℮ ẽ  

ᵒ ─ ⌐≈™≡ ẽ ╟™ ẽ ┤≈℮ ẽ  

ᵓ⸗♬♃ꜞfi◓─ ⌐≈™≡ ẽ ╟™ ẽ ┤≈℮ ẽ  

ᵔ⸗♬♃ꜞfi◓ ⌐≈™≡ ẽ ╟™ ẽ ┤≈℮ ẽ  

≢⁸₈ ₉≤ ⇔√ ה ╩ ⅎ≡ↄ∞↕™⁹ 

⌐≈™≡ 

ᵑ ─ ─  Ɗ ⌐⌂∫√ Ɗ┤≈℮ Ɗ  

ᵒ ⅛╠─  Ɗ ⌐⌂∫√ Ɗ┤≈℮ Ɗ  

ᵓⱴ☻◒─ⱨ▫♇♩♥☻♩─  Ɗ ⌐⌂∫√ Ɗ┤≈℮ Ɗ  

≢⁸₈ ₉≤ ⇔√ ה ╩ ⅎ≡ↄ∞↕™⁹ 

≢│ ╩ ╩ ∫≡™√∞™≡™╕∆⁹↓╣⌐ ⇔≡↔

╩⅔ ™⇔╕∆⁹ 

ẽ ≢№╡⌂⅜╠╙№╡⅜√™ ẽ ⌂─≢ ∆═⅝∞ 

ẽ ╙ ↑≡╒⇔™ ẽ ∕─          

─ ≢ ∂√↓≤╩ ╕√│ ⇔≡ↄ∞↕™⁹o ₓ 

ẽ ─ ⅜╟ↄ╦⅛∫√ ẽ⸗♬♃ꜞfi◓⅜ ─ ⌐≈⌂⅜╢ 

ẽ ─ ⅜ ↕╣√ ẽ ≢ ∆═⅝ ⅜№╢ 

ẽ ╩ ╛∆═⅝≤ ∂√ ẽ ⅜ ↕╣≡™╢↓≤│№╡⅜√™ 

ẽ ─⸗♬♃ꜞfi◓ ⅜ ⌐⌂∫√ ẽ ─⸗♬♃ꜞfi◓ ⌐≈™≡╙∫

≤ ╡√™ 

ẽ ⌐≈™≡ ╦∑⇔√™ ẽ ─⸗♬♃ꜞfi◓ ≢ ─

⅜  

ẽ ⌐ ⌂ ⅜ ⇔√ ẽ ⌐ ⌂ ⅜№╢ 

ẽ ─ ╖⅜ ≢⅝√ ẽ ─ ╖≢ ⌂ ⅜№╢ 

ẽ ≤─ ╩ ╘╢═⅝∞ ẽ ╛ ≤ ⇔√™ 

ẽ∕─                 

 

  



   

 

 

⌐≈™≡⁸ ─ ╛ ─√╘─ ─ ⌂≥ ↔ ⅜

⇔≡™╕∆⁹ ─ ╩ ∆╢⌐№√╡⁸↔ ╛↔ ╩⅔ ™⇔╕∆⁹o

 x

ẽ ╕≢ ╡ ⇔√ ─ ≢╟™ ẽ ⌐ ⇔√ ─∕┌≢

⇔≡╖√™ 

ẽ ⅜ ™ ≢ ⌐ ⇔≡╖√™ ẽ ─ ⌐⌂╡℮╢

≢ ⇔√™ 

ẽ ∕─           

─ ╩≥─╟℮⌐ ™√™⅛⁸↔ ╛↔ ╩⅔ ™⇔╕∆⁹o

 x

ẽ ╛ ╟╡ ↄ─ ╩ ┘√™ ẽ ⌐≈™≡ ⇔√™ 

ẽ ╗ ≤ ⇔√™ ẽ ≤ ⌐ ∆╢

⇔√™ 

ẽ ─ ⌐ ⌡√™ ẽ ∕─       

╟╡ ╛ ™ⱴ♬ꜙ▪ꜟ⅜ ↕╣≡™╕∆⁹ ⌐ │№╡╕∆

⅛ ─ │⁸ ⌐ ↄ∞↕™⁹ 

ẽ ╛ ╡ ™ⱴ♬ꜙ▪ꜟ≢ ⌂ ≢№╢ 

ẽ ╛ ╡ ™ⱴ♬ꜙ▪ꜟ≢│⁸ ≢№╢ 

ẽ ╛ ╡ ™ⱴ♬ꜙ▪ꜟ╩╟ↄ ╠⌂™ 

ẽ ∕─       

─⸗♬♃ꜞfi◓ │⁸ ─ⱴ♬ꜙ▪ꜟ ∂≡⁸ ≤

≢ ↑≡ ™╕⇔√⁹↓─↓≤⌐ ⇔⁸↔ ╛↔ ╩⅔ ™⇔╕∆⁹o

 x

ẽ ─ⱴ♬ꜙ▪ꜟ ╡⌐∆═⅝≢№╢ ẽ ╩ ∆╣┌ ≢№╢ 

ẽ ╙∫≤ ↄ∆╢═⅝≢№╢ ẽ ⌐ ⅜ ≢№╢ 

ẽ ∕─       

⸗♬♃ꜞfi◓ ╩ ☿fi♃כ⅜ ⇔≡™╕∆⁹ ╛ ⌐

↑√ ⅜№╡╕⇔√╠⅔ ™⇔╕∆⁹o ₓ 

 

⌐ ™ ≢ ╩ ∆╢ ⌐≥─╟℮⌂ ⅜№╡╕∆⅛

ₒ  x

 

─ ≢ ╗ ╛ │№╡╕∆⅛ ₒ ₓ 

 

 

 



   

▪fi◔כ♩─  

▪fi◔כ♩│ ╙ ╘⁸∕─ ╩ ⌐ ⇔╕∆⁹ ≢│⁸⸗♬♃ꜞfi◓

╛ ⌂≥│ ⌡ ⇔≡™╢ ≢⇔√⁹ ╛ ≢│⁸ ⅜ ╩ ⇔≡™

╢↓≤⌐ ⇔≡™╢↓≤│ ⌐ ↄ⁸ ─⸗♬♃ꜞfi◓ ⌐ ⅜ ↄ

⌐⌂∫√≤™℮ ╙ ↄ ╠╣╕∆⁹ 

⌂≥─ ⅜ ╟╡ ↄ⁸ ─ ─ ⌐⇔√™≤ ™╕∆⁹ 

 

2024  ─▪fi◔כ♩ (1/3)  

     

⌐≈™≡ 

  

 ╟™ 15 

  ╦╢™ 0 

⌐≈™≡ 

  

  

  

  

  

 ™ 1 

  ╟™ 13 

  ™ 1 

 ™ 1 

  ╟™ 13 

  ™ 1 

⌐≈™≡ 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  ╟™ 11 

  ┤≈℮ 4 

   0 

  ╟™ 12 

  ┤≈℮ 3 

   0 

⸗♬♃ꜞfi◓   ╟™ 10 

  ┤≈℮ 5 

   0 

⸗♬♃ꜞfi◓   ╟™ 8 

  ┤≈℮ 7 

   0 

⸗♬♃ꜞfi◓   ╟™ 8 

  ┤≈℮ 7 

   0 

⸗♬♃ꜞfi◓   ╟™ 9 

  ┤≈℮ 6 

   0 

 ─   ⌐⌂∫√ 12 

  ┤≈℮ 3 

   0 

  ⌐⌂∫√ 13 

  ┤≈℮ 2 

   0 

 ⱴ☻◒─ⱨ▫♇♩♥

☻♩ ⌐⌂∫√ 11 

  ┤≈℮ 4 

   0 

  



   

2024  ─▪fi◔כ♩ (2/3)  

ה     

─ ⌐≈™≡ ≢№╡⌂⅜╠╙№╡⅜√™  10 

⌂─≢ ∆═⅝∞  0 

╙ ↑≡╒⇔™  6 

∕─  

ה ⌐ ™ ≢─ ⅜≢⅝╢≤╟™  

─ ה  ─ ⅜╟ↄ╦⅛∫√ 8 

⸗♬♃ꜞfi◓⅜ ─ ⌐≈⌂⅜╢ 8 

─ ⅜ ↕╣√ 0 

≢ ∆═⅝ ⅜№╢ 0 

╩ ╛∆═⅝≤ ∂√ 1 

⅜ ↕╣≡™╢↓≤│№╡⅜√™ 1 

─⸗♬♃ꜞfi◓ ⅜ ⌐⌂∫√ 9 

─⸗♬♃ꜞfi◓ ⌐≈™≡╙∫≤ ╡√™ 5 

⌐≈™≡ ╦∑⇔√™ 1 

─⸗♬♃ꜞfi◓ ≢ ─ ⅜  1 

⌐ ⌂ ⅜ ⇔√ 0 

⌐ ⌂ ⅜№╢ 1 

─ ╖⅜ ≢⅝√ 1 

─ ╖≢ ⌂ ⅜№╢ 0 

≤─ ╩ ╘╢═⅝∞ 0 

╛ ≤ ⇔√™ 0 

⌐≈™≡ ╕≢ ╡ ⇔√ ─ ≢╟™ 8 

⌐ ⇔√ ─ ≢ ⇔≡╖√™ 3 

⅜ ™ ≢ ⌐ ⇔≡╖√™ 3 

─ ⌐⌂╡℮╢ ≢ ⇔√™ 6 

─ ╩

≥─╟℮⌐ ™√™⅛ 

╛ ╟╡ ↄ─ ╩ ┘√™ 10 

⌐≈™≡ ⇔√™ 0 

╗ ≤ ⇔√™ 1 

≤ ⌐ ∆╢ ⇔√™ 4 

─ ⌐ ⌡√™ 6 

∕─  

ה ⌐ ─◘fiⱪꜟ≢ ─ ∑⅜≢⅝╣

┌╟™  

╛ ╡

™ⱴ♬ꜙ▪ꜟ⌐≈™≡ 

╛ ╡ ™ⱴ♬ꜙ▪ꜟ≢  11 

╛ ╡ ™ⱴ♬ꜙ▪ꜟ≢│  0 

╛ ╡ ™ⱴ♬ꜙ▪ꜟ╩ ↄ ╠⌂™ 3 

∕─  

ה ⅜ ∆╢↓≤⌐⌂∫≡™╢⅜ ☻כ◔™⌂╣╠

│ ⇔≡™⌂™─⅛  

ה ⌂ ⇔╩ ℮↓≤╙ ≢№╢  

╛  ─ⱴ♬ꜙ▪ꜟ ╡⌐∆═⅝≢№╢ 2 

╩ ∆╣┌ ≢№╢ 13 

╙∫≤ ↄ∆╢═⅝≢№╢ 0 

⌐ ⅜ ≢№╢ 0 

 



   

2024  ─▪fi◔כ♩ 3/3  

ה     

∕─ ─ ה  │ ⌐╟╢ ⅜ ⅝™≤ ╦╣╢√╘ ─

╖─ ≢╟™≤ ℮ 

⌐ ™

≢ ╩ ∆

╢ ─  

ה ≢─ ─ ⁸ ╛ ─ ⅜ ⇔™

≤ ⅎ╠╣╢ 

ה ⌐ ⅜ ≢⅝╢ ⅜  

ה ⁸ ╕≢─  

ה ─ ⌐╟╡ ╛ ⅜ ∆╢↓≤╩ ← 

ה ≢─ ─ ⅜ ≢⅝╢⅛⁸ ─

⌐╟∫≡ ⅜ ∆╢─≢│ 

ה ─ ─ ╩ ⇔≈≈ ╩ ∆╢ ⅜№╢⅜⁸

≢│ ─ ╩ ⇔⅝╣≡™⌂™ ⅜№╢√╘⁸

─ ─ ╛ ─√╘─ ⅎ ╩↔ ↑╢≤

⅛╢ 

ה ┼─ ╛ ─ ⅜ ≢№╢ 

ה ⌐╟∫≡│ ⅜ ⇔ↄ⌂╢⅜ ╩ ⅎ╢≤

╦⌂™≤ ℮ 

ה ≢│ ─ → ─ ⅜№╡∕℮ 

ה ─ ─ ⌐≈™≡ ╛ ─√╘─ ╩

℮ ⅜№╢⁹ ─ⱴ♬ꜙ▪ꜟ╩ ∆╢≤ ≢⅝╢≤

ⅎ╠╣╢ 

ה ╩ ∆╢ ⅜№╢√╘ ∆╢ ╕√│

─  

─ ≢ ╗

 

ה ⅜ ⇔≡™╢ ⁸ ─ ⌐ ╦∑√

╩ ⅎ╢√╘ ≢─ ─ ─№╢ ⌐ ╩ ™

≡╖√™ 

ה ≤⇔≡₈ ⱴ☻◒₉╩ ⌐ ∆╢↓≤╩

⇔≡™╢─≢№╣┌⁸ ⅜ ⇔√ ⌐⌂∫≡™≡

⌐│ ⅜ ⇔ↄ⌂∫≡™╢ ⅜ ∆╢─≢│⌂

™⅛≤ ℮⁹ ─☻♩♇◒╩ ⅎ╢≤₈ ™ ≡ⱴ☻◒₉

─ ╙ ⌐ ∫√╒℮⅜╟⅛∫√─≢│ 

◓fiꜞ♃♬⸗ה ─ ╩™√∞↑╢≤ ™√ ⅜∆

╢⅜ ≡™⌂™─≢ⱷכꜟ ≢™√∞↑╢≤ ⅛╢ 

ה ⁸ ⅔╟┘ ⅜ ⇔≡ ╩ ⇔√⅜

⅛╠─ ╩ ╛⇔≡│≥℮⅛ 

 

  



   

 ╕≤╘ 

 ─ ≢ ⌡⁸ ─ ⅎ⌐ ∆╢ ⅜ ⇔≡⅝√≤ ™╕∆⁹╕√⁸

─ ╙№╡ ∞↑≢⌂ↄⱣ♇◒▪♇ⱪ ─ ╙ ⅎ╕⇔√⁹⸗♬♃

ꜞfi◓ ╛ ⌂≥╙ ╘ ≢│⁸ ─♃כ♦╢™≡⇔ ╩ ⌐⇔√

⌐ ∆╢↓≤╙≢⅝⁸ ╩ⱴכ♥─ ∑╕⇔√⁹ 

╕√⁸ ⅜ ⇔√ ⌐│ ╩ ╘╢ ─↔ ╛

─↔ ⌐≤∫≡╙⁸ ─ⱴ☻◒╩ ⇔≡ⱨ▫♇♩♥☻♩╩ ™⁸≥─╟℮

⌐ ∆╢─⅛ ╩ ╘≡╙╠ⅎ√≤ ™╕∆⁹ ⅛╠ ≢╙

⌐ ⇔√ ⌐▪fi◔כ♩╩ ⇔⁸↓─ ⅜ ≢№∫√≤ ™≡⅔╡╕

∆⁹ 

╙⁸ ≤ ╩ ⌡⁸ ╡╕≤╘ ─ ╛▪fi◔כ♩ ╩

╕ⅎ⁸ ⇔√≤⅝─ ⅎ≤⇔≡ ╩ ∆╢ ╩ ⇔ ⇔≡™⅝√™≤ ™╕∆⁹ 

 ≤⇔≡⁸↓─╟℮⌂ ─ ╛ ╩⇔≡™√∞™√ ⁸

┘⁸↔ ─ ⌐ ™√⇔╕∆⁹ 

↓╣⅛╠╙ ≤⇔≡⁸ ⅜⇔∫⅛╡ ∆╢╟℮⌐ ╛ ─ ≤

⇔√™≤ ™╕∆⁹ 

  



   

 

 

2024  ☿Ⱶ♫כ  

 

  

   

 

⌐ ⁸ ⁸ ⁸ ─

⁸ ─₈ ☿

Ⱶ♫₉כ⅜ 3כⱲ◘הfiⱣ♇Ɫכ▼◦ ₈ ₉⌐≡ ↕╣╕⇔√⁹ 

⌐ ╛ ─ ╩ ⌐⁸

─ ≤⇔≡─ ⅎ⁸ ⁸

◘fiⱪꜞfi◓─ ⌂ ⌐≈™≡

⅜ ╦╣╕⇔√⁹ │○fiꜝ▬fi ⌂

⇔─ ─╖─ ≤⇔⁸ │4

≢71 ≢№╡⁸ ⁸ ⁸ ⁸

─ ─ ⅜ ⇔≡─ ≤

⌂╡╕⇔√⁹ 

 

10 30  ≢№╢  ─  

10 40  1₈ ≢ ╘╠╣╢ ₉ 

             

─ ⅝⌐ ╢ ─ ⅜№╡⁸∕─ ⅛╠ ⌐ ↑≡⁸

≤™℮ ─ ⁸ ⌐≈™≡⅔ ⅜№╡╕⇔√⁹ ≢│⁸ │ ─

⌐ ╩ ╘≡™╢─⅛⁸ ─ ⌐ⱥ▪ꜞfi◓⇔√ ╩ ⌐ ⌐⅔™≡

⌂↓≤⁸ ↄ═⅝ ⁸ ≢ ™≡™ↄ ≢≤≡╙ ⌂ ⅎ╩

ⅎ≡™√∞⅝╕⇔√⁹╕√⁸ ⌐ ⌂ ⁸ ⁸ ─ ╩ ≤⇔≡∞↑≢│

⌂ↄ ≤⇔≡╙ ∆═⅝≤™℮⁸ ⁸ⱬ♥ꜝfi ⌐≤∫≡╙ ⌂⅔ ⅜№╡

╕⇔√⁹ ─ ⌐ ↕╣√ ╩ ╕ⅎ≡─⅔ ⁸ ─╠⅛╣↓ה

⁸ ─⅔⅛╣≡™╢ ⁸ⱴ▬◒꜡ⱪꜝ☻♅♇◒ ╩ ⇔⁸ ↄ

⌐ ╘╠╣╢ ⌐≈™≡ ⅎ╩ ℮↓≤⅜≢⅝╕⇔√⁹ 

 

12 00  ⅛ → ≢⁸≤≡╙ ≢⇔√  

12 50  ₈ ─ ₉ 

          

JEMCA▬fi☻♩ꜝ◒♃כ    

≤│⌂⌐⅛ ⱴ⌐≈™≡⁸כ♥℮™≥ ─ ≤ ⁸ ⁸ ⌂≥─

≢─ ⌐≈™≡↔ ⅜№╡⁸ ─ ⁸ ─↔ ╙№╡╕⇔√⁹∕

─ ⁸ ⌐≈™≡ ⅜≥─╟℮⌐ ╪≢⅝√⅛⁸1878 ⅛╠─ ╩ ⌐⁸



   

─ ≢─ ⅛╠⁸▬♃▬▬♃▬ ⁸ ⌂≥╩ ╕ⅎ⁸ ─ ─

╕≢─ ─ ⅜↔↨™╕⇔√⁹ ™≡⁸ ─ ─♩Ⱨ♇◒┼≤⅔ ⅜

╡⁸↕╕↨╕⌂ ⁸ ⁸ ⁸ ⌂≥─ ⅜№╡⁸ ─ ≢│

≤ ─Ᵽꜝfi☻⅜ ≢ ─ ⅜ ≢№╢⁸≤─⅔ ⅜№╡╕

⇔√⁹ ⌐≈™≡⁸ ╩ ⌐⇔√ ─ ⅜№╡⁸ ⌐

⌐≈™≡│ ⅛╠ ⁸ ⌐≈™≡─ ⅜№╡⁸ ⌐ ─

⌐≈™≡ ╩ ∆╢⅔ ⅜№╡╕⇔√⁹ 

 

14 00  ₈ ─ ₉ 

ה           

     

─ ♥◐☻♩й ─₈ ™ ─√╘⌐₉╩ⱬכ☻⌐

─ ╣⌐≈™≡ ⅜ ╦╣╕⇔√⁹ ◘fiⱪꜞfi◓ ≤ ─

│ ≢№╢≤⁸ ─ ⌐≈™≡ ⅜№╡╕⇔√⁹∕─ ╩ ╕ⅎ⁸

◘fiⱪꜞfi◓⌐≈™≡⁸ ≤─ ќ ─ ќ◘fiⱪꜞfi◓─ ≤ ≡─

⅜ ≢№╡≥↓╙⅔╤∕⅛⌐│≢⅝⌂™≤™℮↓≤╩ ⌐⁸ ╩ ⌐ ⁸

─ ⁸ ─ ⁸ ─ ⌂≥ ─ ╙ ╘≡⅔ ⅜№╡╕⇔√⁹

⌐≈™≡│⁸ ─ ⅛╠⁸ ─ ⁸ ≤ ⌐≈™≡ ⁸↓∟╠╙

╙ ╕ⅎ⁸⅔ ⅜№╡╕⇔√⁹∕─ ─♃כ♦ ╡ ™⌐≈™≡⅔ ⅜№╡⁸ ⌐≤

⅛ↄ ⅜╡⅜∟⌂ ─⸗♅ⱬכ◦ꜛfi─ ⌐≈™≡⁸ ⌂⅔ ⅜↔↨™╕⇔√⁹ 

 

15 00   ─  

15 10   

15 30  ⁸ⱨꜞכ♩כ◒ 

 

─ │⁸ ⇔ ⅜ ⅛∫√

╩ ╕ⅎ⁸80 ─ ╩≤∫≡ ╦╣╕⇔√⁹ ─20

│ ⅜ ⅛╣╢╟℮⌐ ↑↕╣≡ ↕╣⁸

⅜ ⌐ ⁸ ⇔≡™╢ ⅜ ↑╠╣╕⇔

√⁹ ─60 │ ─ ≤⌂╡⁸ ─╛╛

⇔√ ∟╙ ∟ ↑⁸ ⁸ ─╙≤┼╙

⌐ ⌐™ↄ ⅜ ↑╠╣⁸ ⇔╖⌂⅜╠╙ ₁

⌂ ─ ≤ ⌐ ⇔≡™╢ ⅜ ∟⁸≤≡╙

╟™ ⌐⌂∫√⌂≤ ∂╕⇔√⁹ 

⌐≈™≡╙⁸ ⌐╙╦⅛╡╛∆ↄ ╡╛∆™ ≢⁸ ™ ─⅔ ╙№╡⁸

↓╣⅛╠─ ─ ⅎ⅜≢⅝╢╟™ ≢№∫√≤ ™╕∆⁹ 

⇔√ √∟⅜⁸ ⁸ ╩ ╡ →≡⁸ ┼─ ╩ ╛⇔⁸

ⅎ№╢ ─√╘⌐ ∫≡╒⇔™≤ ∂╕⇔√⁹ ─ ⁸ ─ ⁸

─ ⁸ ⌐⅔≈⅛╣↕╕≢⇔√⁹ 

  



   

☿Ⱶ♫כ ▪fi◔כ♩  

 

 

 

  



   

 

ễṨỄḰễṨể  ṡּט צּ קּ פּ Ṣṡ קּ פּ Ṣ  אל
 

Ū ǵḨ Ǔ ȑǭǋǱǒǪǦǦȈƳ 

 

 

 
ỆṨỄḰỆṨ1  ṡּט צּ קּ פּ Ṣṡ קּ פּ Ṣ  אל

 

3  ̏ǵᶥ  

Ū ȐǓѝ ҵș ǪǭǋȒ ǮǶǱǋǦȈƲǉȅȑѝ ǵ ǲ ȒǖǱǖƲ

˗͈ș ǋǭȉ ϑǓǞǲǖǒǪǦǦȈ 

ū ȆǵǱǋ ǯƲ ἬǓẉǒǪǦǵǮȢɟɶȶǓǫǔǲǖǖ ǓǞǬȐǒǪ

ǦƳ 

Ŭ ǵḨ Ǔ ȑǭǋǱǒǪǦǦȈƳ 

 



   

 

 

1 = ₡ǲ   2  3 ǼǫǍ 4 ʥ  5 = ₡ǲʥ  

 

1 = ₡ǲ   2  3 ǼǫǍ 4 ʥ  5 = ₡ǲʥ  

 
 
ỈṨỄḰỈṨể  ṡ4Ṭ Ṣṡ5 = Ṣ אל ךּ  

 2 ̏ǵᶥ  

Ū׀Ѵ˧ șʴ ǞǭƲ ᶥȹɝɈɶǵ ǓǉǪǦǚǯƳ˗Ѽǲ ǪǭȂǞǒǪǦƳ 

ū ṑș ǏȒǑ ἧǵ ͑ǵ ǯ Ƕ ǖǞǭ ǵ ǲ►ǭǭȉ ǋǵǮǶǱ

ǋǒǯƳ 

 

1  

2  

3  

1  

2  
3  

1  

1  

2  

3  

2  

1  

2  3  

4  

1  

4  

1  

2  

2  

3  

1  

2  
3  

3  

4  

4  

1  

2  

3  

1  

2  

3  

3  

1  
3  

2  

4  



   

 

 

ịḰ ḭ לּ טּצּ ︡ ךּ ךּ  Ḵפּ︣

Ū ȋȳɱɕɩ ֝ǵḨ ǲǫǋǭǵ ʹ̝ 

ū ǲȉɓȧɶȩȷș►ǭǦ ʹ̝ȉǉȓǷ֓қǞǦǋƳ 

Ŭ˹ᶥǵȏǍǲƲֿ ̀ ǵ ǯǑ ǓǮǔȒ ̝ǓǉȓǷƲ ֓қǞǦǋǯדǋȅǞǦƳ 

ŭ ṑ ǵѝ ̊Ẇǵ ҵǲ ȖǪǭǋȒ ǵ ˧ ̝ 

Ů ѝǵȷȫɩȠɁɕǲǫǱǓȒȏǍǱКὦ  

ů ǲ ǠȒү▌̝ǵȨɱɧȢɱƳ 

ŰʴḬׄǘǵȹɝɈɶ ֿʫ̈Ǔ ȅȓȒ   

ű ΒẀҲșɄɶɜǲǞǦ ʹ̝ǓǉȓǷ ֓қǞǦǋ 

Ųѝ Ǯ ǠȀǔ Ʋ Ǟǋ ǱǰЕ̱ Ǳ ǓǉȓǷƳ ʹ̝Ƴ 

ų ȋᶽṦƲȠȷɗȷɆǯǋǪǦѝ ˗ǵ ʹƳ  

Ŵ ᶅѝ ǲ ǠȒ ș ǔǦǋƳɟɨɁɆƲɅɟɨɁɆȋ ǯǞǓǨǱ ǱǰḨ

Ǳ ѝș ǔǦǋƳ 

ŵ ṑ ǵᵣ ɜɱׄǘ ʹ 

Ŷ ṑSDGs ǲ ǠȒ ʹ 

 

 

 



   

10Ḱ ךּ ṇ ךּ︠פֿצּ ︡ פֿ שּ  Ḯךּאל

  13 ̏ǵᶥ  

Ū ṑ șǠȒǲǉǦǪǭǵⱲ Ǐȋ ֒ǒȐ ᷀ǵ ṑǿǵ֝ȑ Ȇǲǫǋǭ Ȓ

ǚǯǓǮǔү▌ǲǱȑȅǞǦƳ ṑѝ ǵḨ Ǳ șɟȢɱǲ Ǟǭ ǔȅǞǦǓƲ

ѝ ș ►ǞǭǋȒǯКὦș ǞȋǠǋǘȓǰ ș ►ǞǭǋȒ˲Ƕ ȐǱǋ Ǔẉ

ǖǭ Ǟǲǖǋ ѝȉǉǪǦǵǮǶǱǋǒǯדǋȅǞǦƳ 

ūѝ ǲǫǋǭǵǑ ǓɟȢɱǮǉǪǦǓƲ ǲȉ ǡȒȉǵǓǉȑƲȅǦ ʹǮѝ

ҵș ǞǦǚǯȉǉȒǚǯǒȐѝ ̸ ǲǫǋǭȏȑʝ῁ Ǔ ȅȒ ʹ̝ǯǱǪǦƳ

3 Ƕ̸ КǮ ǔȒɝȷș͈ǲ ǙǭǑ ǞǞǭǋǦǧǘǦǚǯȉ ȅǪǭǯǭȉү▌

ǲǱǪǦƳ 

ŬȷɧȢɇș˗Ѽ ⁹ǞǭǋǦǧǘȒǵǶɟɠȉǯȑȋǠǖǉȑǓǦǋ֚ ƲɏȻȱɱș Ẇ

ǲ ǨїǢǱǋǦȈƲЋǭșӽѱǠȒǯǱȒǯǒǱȑǵ ǲǱȑƲSDGS ǲ ǲ ǖ Ȗ

Ǫǭǋǖ ṑ ǯǞǭǶ ἁ̱ǵǉȒ ↓ǵѹ Ƕⱳ ǲǱǪǭǖȒǵǮǶǱǋǒǯ ǟ

ȅǞǦƳЊ ǠȒѼǶ ṑѝ șἶȚǧǚǯǓȂǯȚǰ ǒǪǦǦȈƲ ֲǒȐƲⱲ ǏƲ

˗ ȋѝ ǲǫǋǭǵḨ șἶȀȒǯǭȉ Ǳ ̝șǋǦǧǘǦǯדǪǭǋȅǠƳ

σǋǦǧǔǉȑǓǯǍǛǝǋȅǞǦƳ 

ŭЊ 3 ₴ ǮǠǓƲȱɫɈ ȉǉȑƲǚǵȏǍǱȨɓɧȢɱǵȹɝɈɶǲѧȈǭ֓қǞȅǞ

ǦƳϼ ǵȹɝɈɶȉƲ Ƶǵ ҵǲὭ ǲ ȖȒКὦǓ ῇǉȑƲү▌ǲǱȑȅǞǦƳ

˧ ̝ǶƲȉǍᾜǞ Ǔ ǞǋǯדǍǖȐǋϹὕǞǦ ǮǞǦƳǉȑǓǯǍǛǝǋ

ȅǞǦƳ 

Ů׀Ѵ˧ ̝ǵ Ǔ ȅǪǦ ǲᾍǞǭᾜǱǋȏǍǲ ǟǦƳ 3 ǵӓἶѝ ǵḨ ǲ

ǞǭƲКὦǓǧǋǽѝ ǲ ȖǪǭǋȒ ǲ ȈȐȓȒ ǲǱǪǭǋǦǯדǍƳ ș ǖ

ǧǘǮǱǖƲ֓қḌǵȹɝɈɶǓǱǑ ǋƳ 

ů˗ѼǲȠɩȱɶɩǓ ρǜȓȒǯǋǍ ș ǋǭǋǱǋ˲Ǔẉ ǋǦƳʴǲǶ Ǯ ǭȒ˲

ȉǋǦǵǮƲ КǶїǞǦȂǍǓ ǋǒǯדǋȅǠƳ 

Ű׀Ѵ˧ ̝ƲɓɨɶɆɶȭǮ ƵǱ̔ ǵ ҵКὦǓ ǘǭǯǭȉ Ǳ ǯǱȑȅǞ

ǦƳ 

ű ǵ ҵǶѝ ǲ ȖǪǭǋȅǢȚǓƲ ṑ ș ǪǭǋȒ̝ Ǯϐǖ ǯǞǭǵ

Ḩ ș Ǐǭ ǔƲǯǭȉү▌ǲǱȑȅǞǦƳ ǋ ̝ș ǔƲǉȑǓǯǍǛǝǋȅǞǦ  

ŲȱɱȹɱɆǓ̓ǏȒǯǜȐǲ ǋ ṑǧǯ ǟȅǞǦƳ ʹǉȑǓǯǍǛǝǋȅǞǦƳ 

ųἶӰׄǘǵḨ ǱКὦǯ ǟȅǞǦƳ ṑ ǵḨ Ʋѝ ӓἶǵḨ ǲǫǋǭǶȉǍᾜ

Ǟὕ Ǳ Ǔ ǔǦǒǪǦǮǠƳ 

Ŵ ǲ ǝȐǢǭǋǦǧǔǱǓȐǵ ʹǮǞǦǓƲү▌ǲǱȑȅǞǦƳǉȑǓǯǍǛǝ

ǋȅǞǦƳɎɁȭȨɓȡȷǵ ȉ֓қ֯ ǮǉȒǚǯș ȐǱǋ ȉǑȐȓȒǯ ǟȅǞǦ

ǵǮƲǛ Кǵ ǲǤǵ Ǳ ǓǉǪǭȉ ǋǯ ǏȅǠƳ 

ŵ ǲǱǞ 2 ̏  
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