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1- 1 ὑ  

─ │⁸ 17 11 ─ 5 ⁸ ⁸ ⁸

⁸ ─ ⌐ ™⁸ ⁸ ⁸ ─ 3 ─ ╩

⇔ ≤⇔≡ ⇔⁸ ⁸ ─ 2 ─ ╩ ⇔

≤⇔≡ ⇔╕⇔√⁹ 

│ ╩ 2 ⁸ ╩ 4 ┘ 1 ╩

⇔≡⅔╡⁸ 19 3 ⌐│₈ ─ ₉╩ ⇔⁸↓╣╕≢⁸

─ ╩ ⇔⁸ ╛ ─ ⁸ ─

⌂≥╩ ∆╢≤≤╙⌐⁸ ─ ⌐╟╢ ─ ⌂≥⌐╟╡⁸

⌂ ⌐ ╘≡⅝╕⇔√⁹ 

⇔⅛⇔⌂⅜╠⁸ │ ╛ ─ ⌂≥⌐╟╡⁸ ─

⅜ ↕╣≡™╢≤≤╙⌐⁸ ↄ─ ╛ ⅜⁸ ⁸ ╩ ⅎ╕∆⁹

╕√⁸ ─ ⌐ ∆╢ ─ ─ ⅜ ↄ ╘╠╣≡⅔╡⁸

╩≤╡╕ↄ │⁸ ⇔™ ≤⌂∫≡™╕∆⁹ 

↓─╟℮⌂ ⁸ ≢│⁸ ─ ⱦ☺ꜛfi╩ ⌐ ⇔⁸

╩ ⅎ⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ∆═⅝ ╛

╩ ⇔√₈ ⱦ☺ꜛfi₉╩ 25 3 ⌐ ⇔╕⇔√⁹↓╣⌐ ™⁸

⌐ ⇔≡╙⁸ ⌐☼כ♬─ ⇔√ ─ ™ ╩ ⌐

⇔≡™ↄ√╘─₈ ⱦ☺ꜛfi₉─ ╩ ⇔≡™╕∆⁹ 

⌐⅔™≡╙⁸ ─₈ ─ ₉─ ⅜ ╩

ⅎ╢↓≤⁸ ─╟℮⌐ ╩≤╡╕ↄ ⅜ ⅝ↄ ⇔√↓≤╩ ╕ⅎ⁸

₈ ─ ₉─ ⁸ ⇔╩ ™⁸ √⌐ₐ ─

ⱦ☺ꜛfiₑ╩ ∆╢↓≤≤⇔╕⇔√⁹ 
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1  ─ ⱦ☺ꜛfi─ ⌐ √∫≡ 

 

1- 2 ˗ ̬ ̂  

ₐ ─ ⱦ☺ꜛfiₑ ⁸ ⱦ☺ꜛfi≤™℮⁹ ≢│⁸₈ ─

₉╩ ≤⇔⁸ 19 3 ⌐ ⇔√₈ ─

₉─ ⁸ ⁸ ⁸ ─ ╩ ℮≤≤╙⌐⁸ ─₈

ⱦ☺ꜛfi₉─ ≢№╢₈ ₉⁸₈ ₉⁸₈ ₉─ ⅛╠ ≤

╩ ⇔╕∆⁹ 

≤ ─ ⌐ √∫≡│ ⱦ☺ꜛfi─ ⌐ ∑≡ ⇔√

₈ 2  ─ ₉≤─ ╩ ╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- 3 ₴  

ⱦ☺ꜛfi│⁸ ⌂ ╩ ⇔≈≈⁸ │ 38 ≤⇔⁸

29 ⅛╠─ 10 ╩ ≤⇔≡ ╡ ╖╕∆⁹

ᶫ 1-1 ɑȶɥɱǵ̬ ̂ǘ 



 2  
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2- 1 ˗  

─ ⌐│⁸ 17 11 ─ 5 ⁸ ⁸ ⁸

⁸ ─ ⌐ ™⁸ √⌐ ↕╣√ ≤

─ 2 ≤⁸4 ┘ 1 ⅜№╡╕∆⁹ 

│⁸ ⁸ ╩ ╦∑≡ 89,884 ≢№╡⁸

27 │ 61,217 ≢∆⁹ 

│ ⁸ ╩ ╦∑≡ 26,044m3/ ≢№╡⁸

│ 8,000,874m3/ ≢∆⁹ 

⌂⅔⁸4 ┘ 1 ⌐≈™≡│⁸ 30 ⌐

⌐ ≢№╡⁸ ≤ ─ 2 ≢ ⇔≡™⅝

╕∆⁹ 

 

 

˗  ׀

 

˲֥ 

᷀ 

˲֥ 

ʝ Ẏ 

 

₴  

 
ρ  

˲  ˲  m3/  m3/ ₴  

Ӕ ˗  46,609 31,518 13,165 4,209,030  

ӳ ˗  38,400 27,391 11,275 3,504,912  

˗  1,390 645 343 96,738 H30  

˗  2,550 1,196 910 147,820 H30  

ᵎ Ẏԍ ˗  530 242 162 20,744 H30  

′ ˗  345 194 136 17,942 H30  

ʴ ͑  60 31 53 3,688 H30  

ֻ  89,884 61,217 26,044 8,000,874  

 

 

 

2-1 ˗ ǵ ₳ 27₴↓  
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2  ─  

 

2- 2  

2-2-1 ֝  

│⁸ ⁸ ⁸ ─ ╩ ∆╢√╘─ ╩™™╕∆⁹ 

≢│ ⅜ ↄ⁸ ─ │ ≢ 16

⁸ ≢ 9 ⁸ ≢ 7 ≢∆⁹ 
 

 

˗ ֝ ѩ ׀ ׀  ┴  

Ӕ 

˗  

 1   2,250m3/   51  

 2   2,250m3/   51  

˝  1   400m3/   51  

˝  2   500m3/   51  

˝  3   3,000m3/   14  

˝  4   3,500m3/   14  

 1 ֵ   1,500m3/   51  

 2 ֵ   1,100m3/   51  

 1   700m3/   33  

 2   1,700m3/   33  

 3   2,500m3/   51  

 5   1,000m3/   60  

 6   1,000m3/   60  

′֝   1,620m3/   15  

׀   3,505m3/   3  

̚   2,074m3/   15  

ӳ 

˗  

ⱷ′ 1   3,410m3/   51  

ⱷ′ 2   3,410m3/   51  

ⱷ′ 3   2,640m3/   5  

ⱷ′ 4   2,640m3/   5  

ⱷ′ 5   2,640m3/   23  

ῇ 1   1,200m3/   54  

ῇ 2   2,000m3/   54  

ῇ 3   2,000m3/   9  

ῇ 4   2,000m3/   9  
 

2-2 ֝ ǵ 1/2  
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˗ ֝ ѩ ׀ ׀  ┴  

 

˗  

 1   200m3/   57  

 2   200m3/   57  

 

˗  

  450m3/   53  

  460m3/   6  

ᵎ Ẏԍ 

˗  
Ẏԍ   280m3/   3  

′ 

˗  
′   164m3/   9  

ʴ  

͑  
  38m3/   4  

 

2-2 ֝ ǵ 2/2  
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2  ─  

 

2-2-2  

│⁸ ╟╡ ⇔√ ╩ ⌐ ∆╢╟℮⌐ ∆╢ ╩

™™╕∆⁹ ⌐⁸ ⁸ ⁸╤ ⁸ ─ ╩ ™╕∆⁹ 

─ │ ─ ה ⌐╟∫≡ ⌂╡╕∆⅜⁸ ─╖─

⁸ ╤ ⁸ ╤ ⁸ ╩ ╗ ⌂≥─℮∟⁸ ⌂

╙─╩ ⇔╕∆⁹ 

≢│ ⌐╟╡ ₁⌂ ╩ ⇔≡⅔╡⁸ ─ │

≢ 3 ⁸ ≢ 3 ⁸ ≢ 5 ≢∆⁹ 

 

 

˗ ы ׀ḹ ׀   ┴  

Ӕ 

˗  

ḹ  14,500m3/   51  

ḹ 
 3,620m3/   7  

 5,880m3/   60  

̚ ḹ 
 3,505m3/   8  

 2,074m3/   25  

ӳ 

˗  

ⱷ′ ḹ  14,740m3/   51  

ῇ 1 ḹ  3,200m3/   54  

ῇ 2 ḹ  4,000m3/   9  

 

˗  
ḹ  400m3/   57  

 

˗  
  910m3/   53  

ᵎ Ẏԍ 

˗  
Ẏԍ ḹ  280m3/   3  

′ 

˗  
′ ḹ  164m3/   9  

ʴ  

͑  
ḹ  38m3/   4  

 

2-3 ǵ  
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2-2-3  

ⱳfiⱪ │⁸ ≢ ↕╣√ ╩ ⌐⁸ ⅛╠ ┼

∆╢⌂≥⁸ ⌐ ╩╙√∑╢√╘⌐⁸ ╩ ∆╢ ≢∆⁹ 

─ⱳfiⱪ │ ≢ 15 ⁸ ≢ 16 ⁸

≢ 10 ≢∆⁹ 

 

 

˗ ┴  ׀ ׀  

Ӕ 

˗  

ḹ  14,500m3/   51  

1  ʴ  4,320m3/   51  

ʴ ′ʴ  370m3/   57  

ḹ  9,500m3/   8  

ʴẔ  ʴ  1,580m3/   54  

ʣқᶿ  100m3/   22  

′ԍқᶿ  490m3/   23  

′ԍʴ  490m3/   5  

̚ ḹ  5,579m3/   25  

ῇʴ  1,150m3/   56  

3 ʴ  290m3/   16  

׀ ʣ̭Ӣқᶿ  220m3/   6  

̩ʴ  140m3/   53  

ʴ  200m3/   16  

׀ ʣқᶿ  240m3/   22  

 

 

 

 

 

2-4 ɛɱɕ ǵ 1/2  
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2  ─  

 

 

 
 

˗ ┴  ׀ ׀  

ӳ 

˗  

ⱷ′ ḹ  14,740m3/   51  

ῇқᶿ  4,900m3/   51  

ῚὟ 1 ʴ  70m3/   51  

ῚὟ 2 ʴ  580m3/   9  

ⱷ′ ῇʴ  730m3/   51  

˝ ֥ʴ  820m3/   51  

ԍқᶿ  390m3/   13  

ῇ 1 ḹ  3,200m3/   54  

ῇ 2 ḹ  4,000m3/   9  

ῇ 2 ʴ  1,640m3/   9  

ῇ 3 ʴ  320m3/   9  

ʴ  200m3/   25  

ԍʴ  220m3/   11  

ʴ  90m3/   12  

ԍʣʴ  140m3/   12  

ʴ ḹ  200m3/   8  

 

˗  
ḹ  480m3/   9  

 

˗  

қᶿ  130m3/   11  

қᶿ  90m3/   7  

̭Ӣқᶿ  40m3/   7  

ᵎ Ẏԍ 

˗  
Ẏԍ ḹ  280m3/   3  

′ 

˗  

′ ḹ  164m3/   9  

′ʴ  40m3/   17  

ʴ  40m3/   17  

′̭Ӣқᶿ  290m3/   9  

қᶿ  130m3/   23  
 

2-4 ɛɱɕ ǵ 2/2  
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2-2-4  

│⁸ ─ ⌐ ∂≡ ⌂ ╩ ℮√╘⌐⁸ ╩ ⌐

ⅎ╢ ╩™™╕∆⁹ │⁸ ─12 ⅜ ≤↕╣≡™

╕∆⁹ │ ╛◖☻♩⌐╟╡ ↕╣⁸ ⌐│ ◖fi◒ꜞכ♩

RC ⁸ⱪ꜠☻♩꜠☻♩◖fi◒ꜞכ♩ PC ⁸ ⌐ ↕╣╕∆⁹ 

─ │ ≢ 24 ⁸ ≢ 11 ⁸

≢ 15 ≢∆⁹ 
    

˗ ┴  ὦ   ׀ ׀  

Ӕ 

˗  

 1 1 ֵ PC  3,000m3  51  

 1 2 ֵ PC  3,000m3  3  

 2 1 ֵ PC  1500m3  52  

 2 2 ֵ PC  1500m3  8  

 Ӕⱷ  RC  670m3  57  

 ʴ ′  RC  100m3  57  

 ʴẔ 1 ֵ PC  1,500m3  54  

 ʴẔ 2 ֵ PC  1,200m3  16  

 ʴẔ 3 ֵ PC  1,200m3  16  

 Ӣ  RC  1,280m3  54  

 ′ԍ 1 ֵ RC  98m3  59  

 ′ԍ 2 ֵ  60m3  23  

 ′ԍ̭Ӣ  RC  99m3  5  

 ′ԍ Ӣ   30m3  23  

 ῇ 1 ֵ  660m3  23  

 ῇ 2 ֵ  930m3  24  

 ῇ 3 ֵ  660m3  25  

 ў 1  RC  240m3  63  

 ў 2  RC  53m3  42  

 3   177m3  16  

 4  RC  100m3  9  

 5  RC  100m3  6  

 6  RC  100m3  6  

   71m3  16  
 

2-5 ǵ 1/2  
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2  ─  

 

 

 

˗ ┴  ὦ   ׀ ׀  

ӳ 

˗  

ⱷ′ 1  PC  1,175m3  52  

ⱷ′ 2  PC  1,850m3  51  

ⱷ′ 3  PC  2,000m3  5  

ῇ 1  PC  1,300m3  55  

ῇ 3  PC  2,077m3  9  

ῇ 4  PC  832m3  9  

ῇ 5  RC  160m3   

ῇ ԍʤ  RC  122m3  11  

ῇ  RC  45m3  11  

ῇ ԍʣ  RC  113m3  11  

  RC  242m3  8  

 

˗  
  RC  288m3  57  

 

˗  

  RC  85m3  6  

 ̭Ӣ  RC  79m3  12  

 Ӣ  RC  8.8m3  12  

  RC  250m3  3  

   64m3  11  

  RC  91m3  6  

ᵎ Ẏԍ 

˗  

Ẏԍʤ  RC  108m3  3  

Ẏԍʣ  RC  96m3  3  

ᵎ  RC  120m3  3  

′ 

˗  

′̭Ӣ  RC  132m3  9  

′ʴӢ  RC  72m3  9  

′ Ӣ   8m3  9  

 RC  96m3  17  

ʴ  

͑  
 RC  60m3  4  

 

 

2-5 ǵ 2/2  
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2-2-5  

│⁸ ⅛╠ ┼─ ⁸ ⅛╠ ┼─ ⁸

⅛╠⅔ ─ ⌐ ╩ ┬ ─ ╩™™╕∆⁹ 

─ │ 702 ≢∆⁹ 

⌐│ ₁⌂ ╩ ⇔≡™╕∆⁹ ≢│ⱦ♬כꜟ ⅜ ╙ ↄ⁸

⌐♄◒♃▬ꜟ ⅜ ™ ≤⌂∫≡⅔╡⁸↓─ 2 ─ ≢ 97 ╩ ╘╕

∆⁹ 

 

 

  ├ m  Ҋ ֻ 

 249,028 35.6  

 4,483 0.6  

 15,679 2.2  

 430,035 61.3  

̀ 2,399 0.3  

ֻ  701,624 -  

 

 

─ │ 1963 ╟╡ ⇔≡⅝╕⇔√⁹ 

1960 ⅛╠ 1970 ⌐ ⇔√ ≢ 30 ╩ ╘⁸1980 ⅛╠

1990 ⌐ ⇔√ ≢ 56 ╩ ╘≡™╕∆⁹ 

 

 

₴ ↓ ├ m  Ҋ ֻ 

1961 1970 ₴ 20,818 3.0  

1971 1980 ₴ 187,817 26.8  

1981 1990 ₴ 106,918 15.2  

1991 2000 ₴ 288,544 41.1  

2001 2010 ₴ 69,120 9.9  

2011 ₴  28,407 4.0  

ֻ  701,624 -  

 

 

ᶫ 2-1 ǵ  

ᶫ 2-2 ǵ⁹ ₴↓ 



12 

 
  

2  ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ 2-3 ̬ ᶫ 
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ᶫ 2-4 ɓɫɶᶫ 1/3  
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2  ─  

 

ᶫ 2-4 ɓɫɶᶫ 2/3  



 

 

 

15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ 2-4 ɓɫɶᶫ 3/3  
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 3  
─  

 
 

 

3- 1 Ḩ ̱  

≢│⁸₈ ─ ₉ 19 3 ╩ ⇔≡⅔╡⁸↓

─ ╩ ≤⇔≡⁸ ╩ ⇔≡⅝╕⇔√⁹ ─ ⌐ ∫≡⁸

─↓╣╕≢─ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ᶫ 3-1 Ƽ ǵ′⁸ ˗ Ḩ ƽ ₳ 19₴ 3 ǵ ̱  
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3- 2 1 ˗ ᵣḨ ▌ӓ 

1-1 ҧ ρ ὑ 

  

 

ὕ   ͔  

 

 

 

 

 

1-2 ӓ 

  

 

ὕ   ͔  

26 2  

2  

1

2 1   

 

 

 

1-3 Ḹ ↓ӓ 

  

 

ὕ   ͔  

20  

23  
  

  



18 

 
  

3  ─  

 

1-4 ᵣ ᵎ  

  

 

ὕ   ͔  

18 24

27 19

 

25

 

 
 

 

 

1-5 ӓ 

  

 

ὕ   ͔  

22

 

22

 
 

 

      

3- 3 2 ὄὑ ͪ ὡ ₡ ᾍ Ϲὕ 

2-1 ӓ  

  

 

ὕ   ͔  

 

26  

26
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2-2 ᾍ ὕ  

  

 

ὕ   ͔  

 

 

2  
 

 

 

 

2-3 ὡ Ϲὕ 

  

 

ὕ   ͔  

20    

 

 

 

 

3- 4 3 Ϲὕ 

3-1 ⁸ ᾍꜘ 

  

 

ὕ   ͔  

 
 

 

 

 



20 

 
  

3  ─  

 

3-2 Ḹ  

  

 

ὕ   ͔  

27  

 
 

 

 

3- 5 4 ὄЋ ͪ 

4-1 ᷂ʤ ͪ ͪЋ 

  

 

ὕ   ͔  

   

 

 

4-2 ӓ 

  

 

ὕ   ͔  

26

 

 
 

 

 

 



 4  
─ ≤  
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4- 1  

4-1-1 ˲֥ Ҳׄ 

⅜ ─ │ ╩ ⅎ≡⅔╡⁸ ⌐⅔™≡╙ ⁸ ⅜

∆╢ ⇔≢∆⁹ ≤ ─ ≢⁸ 27 ⌐ 58,909

≢№∫√ ─ │⁸ 30 ⌐ ╩ ⇔≡╙⁸

38 ≢│ 56,160 ⌐╕≢ ∆╢≤ ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
₴ ↓ 

₳  

17₴↓ 

₳  

18₴↓ 

₳  

19₴↓ 

₳  

20₴↓ 

₳  

21₴↓ 

₳  

22₴↓ 

₳  

23₴↓ 

₳  

24₴↓ 

₳  

25₴↓ 

₳  

26₴↓ 

₳  

27 ₴↓ 

˲֥ ˲  62,494 62,319 61,832 61,449 61,041 60,554 60,157 59,921 59,405 59,595 58,909 

₴ ↓ 
₳  

28₴↓ 

₳  

29₴↓ 

₳  

30₴↓ 

₳  

31₴↓ 

₳  

32₴↓ 

₳  

33₴↓ 

₳  

34₴↓ 

₳  

35₴↓ 

₳  

36₴↓ 

₳  

37₴↓ 

₳  

38 ₴↓ 

˲֥ ˲  58,460 57,980 60,370 59,890 59,400 58,870 58,330 57,790 57,250 56,720 56,160 

 

 

ᶫ 4-1 ˲֥ǵҲׄ 
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4  ─ ≤  

 

4-1-2 Ҳׄ 

─ │⁸ ─ ⁸ ─ ╕╡╛ ─

⌂≥⌐╟╢ ─ ⌐╟╡⁸ ⌐№╡╕∆⁹ 

⌐⅔™≡╙⁸ ≤ ─ ≢⁸ 27 ⌐

21,1 30m3/ ≢№∫√ ─ │⁸ 30 ⌐ ╩

⇔≡╙⁸ 38 ≢│ 19,200m3/ ⌐╕≢ ∆╢≤ ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
₴ ↓ 

₳  

17₴↓ 

₳  

18₴↓ 

₳  

19₴↓ 

₳  

20₴↓ 

₳  

21₴↓ 

₳  

22₴↓ 

₳  

23₴↓ 

₳  

24₴↓ 

₳  

25₴↓ 

₳  

26₴↓ 

₳  

27 ₴↓ 

ʝ ₳᷈ 

m3/  
23,562 24,071 24,194 24,006 24,137 23,586 22,208 22,074 21,776 21,402 21,130 

₴ ↓ 
₳  

28₴↓ 

₳  

29₴↓ 

₳  

30₴↓ 

₳  

31₴↓ 

₳  

32₴↓ 

₳  

33₴↓ 

₳  

34₴↓ 

₳  

35₴↓ 

₳  

36₴↓ 

₳  

37₴↓ 

₳  

38 ₴↓ 

ʝ ₳᷈ 

m3/  
20,850 20,590 21,300 21,040 20,770 20,510 20,250 19,980 19,720 19,460 19,200 

 

 

ᶫ 4-2 ǵ Ǟ 
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4- 2  

─ │⁸↓╣╕≢⁸ ⁸ ⁸ⱳfiⱪ ⁸ ─

ↄ─ ╛ ─ ╩ ╘⁸ ⌐ ╩ ⇔≡⅝╕⇔√⁹ 

│⁸↓╣╠─ ╛ ⅜ ⁸ ╩ ⅎ ⇔≡™⅝╕∆⁹ 

⌐╦√╡ ╩ ⌐ ∆╢√╘⌐│⁸ ⇔√ ╛ ─

⅛≈ ⌂ ╩ ╘≡™ↄ ⅜№╡╕∆⁹ 

≢ ⇔≡™╢ ╛ ─ ╩⁸ ⇔√ ⁸∆═≡─

╛ ╩⁸ ≤ ≢ 1 ∆╢√╘⌐│ 780 200 ⁸

580 ─ ⅜ ≢№╢↓≤⅜╦⅛∫≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ 4-3 ȋ ǵ֝♬ ǯⱳ  
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4  ─ ≤  

 

4- 3 ˗ ѝ ͔ 

─ ─ ╩ ∆╢√╘⁸ ⱦ☺ꜛfi≢│⁸a ⁸ea ⁸e

ₐ ₑ─ 3≈─ ⌐ ∫≡ ╩ ™╕∆⁹ 

⌐ √∫≡│ PI ╛ ─₈ ─ ₉

╙ ⇔╕∆⁹ 

⌂⅔⁸ PI ≢─ ⌐⅔™≡│⁸ ─ ─ ⌐ ⅎ⁸

ↄ ⁸ ⁸ ≤╙⌐ 26

≤─ ╩ ™╕⇔√⁹ 

⌐≈™≡│⁸ ≤ ⅜ ⇔™ ╩ ⇔⁸

╩ ⇔╕⇔√⁹ │ ⁸ ∕╣∙╣≢

∆╢↓≤╩ ≤⇔╕⇔√⅜⁸ ⌐ ∆╢ ⌐≈™≡│⁸ ─ ≢

─ ⅜ ≢№╢√╘⁸ ⌐≈™≡│ ⁸ ╩

∑√ ╩ ⇔╕⇔√⁹ ─ ⌂ │ ─≤⅔╡≢∆⁹ 

 

 

Ӕ ˗ ̧ᶧ̱ ˲֥ 3 ʠ˲̊ʣ 5 ʠ˲  

̧ᶧ̱ʝ  

Ћᶮ 197 ᶧ̱ 

 

 

  
 

ӳ ˗ ̧ᶧ̱ ˲֥ 1.5 ʠ˲̊ʣ 3 ʠ˲  

̧ᶧ̱ʝ  

Ћᶮ 260 ᶧ̱ 

 

 

 
 

ᵣ ̧ᶧ̱ ′⁸Ћ̱ ˲֥ 5 ʠ˲̊ʣ 10 ʠ˲  

̧ᶧ̱ʝ  

Ћᶮ 218 ᶧ̱ 

 

  
 

2 4  

 

4-1 ̧ᶧ̱ʝ 2↑ 4  
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4-3-1 ὄЋ  

1)  

≢│⁸ ─ ╩ ∆╢√╘⁸ ⁸ ┘

⌐≈™≡╕≤╘√₈ ₉╩ ⇔≡™╕∆⁹ 

╕√⁸ 28 ⌐│₈ ₉─ ⌐ ⇔⁸ ⅛╠ ⌐ ╢

╕≢─ ─ ╩ ∫≡™╕∆⁹ 

 

2) ─ ה  

─ ה ─√╘⁸ ⇔√ ⌐ ⇔ ה ╩ ⁸

⌐ ∂≡ ╩ ⇔≡⅝╕⇔√⁹ ╙⁸ ╩ ╡≈≈⁸ ה ⁸

╩ ∆╢ ⅜№╡╕∆⁹ 

 

3)  

│ ⌐ ⅜ ∑∏⁸ ≤℮ ⁸ ⌐ ╖⁸ ה ⅜

≢№╢√╘⁸ ≢│⁸ ⌐ ╩ ⇔≡⅝╕⇔√⁹⇔⅛⇔⁸

⌐ ⅜ ∆╢≤⁸ ≢№╢ ⅜ ∆╢ ⅜№╡⁸

─ ⅜ ⌂ ≤⌂∫≡™╕∆⁹ 

≢╙ ─ ⌐ ─ ⅜ ↕╣≡⅔╡⁸ ─ ⌐

╡ ⅎ╩ ∫≡⅔╡╕∆⁹ 

 

 



26 

 
  

4  ─ ≤  

 

4) ─  

ⱦꜟ╛ⱴfi◦ꜛfi ─ ≢│⁸

⅛╠ ↕╣√ ╩™∫√╪

⌐ ╘⁸↓╣╩ⱳfiⱪ≢

⌐№╢ ⌐ↄ╖ →≡⅛╠

⌐ ⇔╕∆⁹↓─ ≤

╩ ╦∑√ ╩ ⌐

≤™™╕∆⁹ 

↓─ ─ ⅜ ⌐

╦╣≡™⌂™ ⁸ ─ ⌂≥

⌐⅔↑╢ ⅜ ∂╢ ╣⅜

№╡╕∆⁹ 

≢│⁸ ─ ─ ╩ ⇔⁸ ה ╩ ∫≡™╕∆⁹ 

 

5) ─  

≢│⁸ ⇔≡™╢ ╩ⱱכⱶⱭכ☺≢ ⇔≡™╕∆⁹⅔

⌐╟╡ ⇔≡ ╩ ╪≢™√∞ↄ√╘⌐⁸ ∞↑≢⌂ↄ⁸

─ ⌂≥⁸ │⁸ ─ ─ ╩ ╢ ⅜№╡╕∆⁹ 

 

 

ᶫ 4-4  
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4-3-2 ▌  

1) ─  

↔≤⌐ ╩╖╢≤⁸ 27 ─ ─ │ 7.0% ⁸

0 ⁸ⱳfiⱪ ─ │ 17.6% ⁸5.0 ⁸ ─

│ 27.2% ⁸24.3 ≢∆⁹ 

─ │⁸ ⌐ ∆╢≤ ™ ⌐№╡╕∆⁹↓╣╕≢│⁸

─ ╩ ה ⇔≡⅝╕⇔√⅜⁸ │⁸ ─ ה ⌐ ⅎ⁸

⌐≈™≡╙ ∆╢ ⅜№╡╕∆⁹ 

 

 

PI ֵ B602  ӓ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

0.0  0.0  7.0  7.0  7.0  

23.4  10.1  

15.2  

ӳ ˗  ̧ᶧ̱ 

0.0  0.0  0.0  0.0  0.0  14.9  

PI ֵ B603  ӓ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

17.6  17.6  17.6  17.6  17.6  

35.0  3.3  

5.4  

ӳ ˗  ̧ᶧ̱ 

3.1  3.1  3.1  5.0  5.0  4.0  

PI ֵ B604  ӓ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

27.2  27.2  27.2  27.2  27.2  

46.3  38.8  

33.9  

ӳ ˗  ̧ᶧ̱ 

24.3  24.3  24.3  24.3  24.3  29.2  

 

 

 

4-2 ǵ ӓ  



28 

 
  

4  ─ ≤  

 

2) ─  

⁸ ≡─ ⌐≈™≡⁸ ─№╢ ⌐╟╢ ╩ ⇔≡™╕∆⅜⁸

27 ─ ─ │ 2.3 ⁸2.2 ⁸ ─

│ 18.7 ⁸17.4 ≢∆⁹≤╙⌐ ╟╡ ™ ⌐№╡╕

∆⁹ ⌐⁸ ⅜ ─ ╩ ↑√ ⁸ ⌐ ╩ ∆╢↓≤⅜ ™

√╘⁸ ─ ╩ ⌐ ∆╢ ⅜№╡╕∆⁹ 

 

 

PI ֵ B605   

₳ 23 ₴↓ ₳ 24₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

2.3  2.3  2.3  2.3  2.3  

13.5  15.8  

8.1  

ӳ ˗  ̧ᶧ̱ 

2.2  2.2  2.2  2.2  2.2  7.2  

PI ֵ B606- 2  Ḩ℅ ֻ  

₳ 23 ₴↓ ₳ 24₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

-  -  -  -  18.7  

34.0  22.6  

31.0  

ӳ ˗  ̧ᶧ̱ 

-  -  -  -  17.4  19.7  

27 26  

 

3) ─  

│ ♩ꜝⱨ ⌐ ↕╣≡⅔╡⁸ ∆╢≢№

╤℮ ┼─ ⅎ⅜ ⌐⌂∫≡™╕∆⁹ ⌐╙ ═╕⇔√╟℮⌐⁸ ╛

─ │ ≢│⌂ↄ⁸ │⁸ ⌂ ╩ ⇔≡™ↄ ⅜

№╡╕∆⁹∕─√╘⁸ 28 ⌐ ╩ ⇔╕⇔√⁹ │ ─

⌐ ≠⅝⁸ ╩ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

4)  

≢│⁸ ─ ⌐ ≠⅝⁸ 20 ⌐ ─

ⱴ♬ꜙ▪ꜟ╩ ⇔╕⇔√⁹ │⁸ ≢─ ⌂≥⌐ ⌐

⇔≡™╕∆⅜⁸ ≤⇔≡─ ⌐≈™≡╙ ╩ ∆╢ ⅜№╡╕∆⁹ 

╕√⁸ ⌐⅔™≡ ⌐ ⅜ ≤⌂╢╟℮⁸ ─

╩ ╢≤≤╙⌐⁸ ⱴ♬ꜙ▪ꜟ ─ ⅜ ≢∆⁹

4-3 ǵ  
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5)  

─ ⅜ ™╒≥⁸ ╛ ─ ─ ⅜ ↄ⌂╡

╕∆⁹ 27 ─ │ 1.60 ⁸1.13 ≢∆⁹

⌐ ⇔ ─ ⌐№╡⁸ ⌐ ↕╣≡™╢ ─ 0.5

╩ ⇔≡™╕∆⁹⇔⅛⇔⁸∆═≡─ ⅜ ↕╣≡│™╕∑╪⁹

∕─√╘⁸ │⁸ ╛ ─ ⌐╟∫≡⁸ ─ ⅜ ╣ ╢↓

≤╩ ∆╢ ─ ╩ ≤≤╙⌐ ∆╢ ⅜№╡╕∆⁹ 

 

 

PI ֵ B113  Ҙ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

1.36  1.57  1.70  1.63  1.60  

0.93  0.98  

1.04  

ӳ ˗  ̧ᶧ̱ 

1.03  1.04  0.98  0.98  1.13  1.06  

 

 

 

 

 

 

 

 

 

 

4-4 Ҙ 

ᶫ 4-6  ῇ  ᶫ 4-5  1  
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4  ─ ≤  

 

4-3-3  

1) ─  

27 ─ │⁸ ⁸ ≤╙⌐ 0 ≤⌂∫≡

⅔╡⁸ ⁸ⱳfiⱪ ⁸ ─ ⌐≈™≡│⁸ ⌐│ ⇔

≡™⌂™╙── ◖fi◒ꜞכ♩ ─ │ 60 ⁸ │ ╪≢

™╕∆⁹ 

⁸ⱳfiⱪ╛ ─ ⌐≈™≡⁸ 10 20 ╩ ⅎ

√ ─ ╩ ∆ │ 27 ≢ 41.4 ⁸

62.2 ≤⌂∫≡⅔╡⁸ ╟╡ ─ ≢№╡⁸ ⅜

⇔≡™╕∆⁹ 

⌐╦√╡ ╩ ⇔≡™ↄ√╘⌐│⁸ ⇔√ ╛ ─

╩ ⌐ ∆╢≤≤╙⌐⁸ ╩ ⌐ ⇔⁸ ⌐╙ ╘╢

⅜№╡╕∆⁹ 

 

PI ֵ B501  ὑ ₴  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

0.0  0.0  0.0  0.0  0.0  

3.3  9.0  

0.9  

ӳ ˗  ̧ᶧ̱ 

0.0  0.0  0.0  0.0  0.0  7.2  

PI ֵ B502  ὑ ₴ ρ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

-  -  -  -  41.4  

42.8  40.3  

42.4  

ӳ ˗  ̧ᶧ̱ 

-  -  -  -  62.2  41.7  

 

 

 

 

 

 

 

 

4-5 ὑ ₴ Ʋ ὑ ₴ ρ  

ᶫ 4-7 ӓǞǦɛɱɕ 

27 26  
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2) ─  

─ ─ │ 702 27 ⌐ ⇔≡™╕∆⁹ 

─ │ 40 ≤↕╣≡⅔╡⁸↓╣⅛╠ 40 ⇔

≡™╢ ⅜ ⇔≡™⅝╕∆⁹↓╣╠─ ╩ ≢ ⇔

√ ⁸ ─ │ ⌐⌂╢↓≤⅜ ⅎ╠╣⁸ ⅜ ∟ ⅛⌂

ↄ⌂╡╕∆⁹ 

∕─√╘⁸ ≢│⁸ ─ ⁸ ╩ ⇔√ ─ ╩

∆╢≤≤╙⌐⁸ ≢ ⇔⁸ ⌐ ╩ ∆╢↓≤≤⇔╕⇔√⁹

│⁸ ─ ™ ─ ╩ ⌐ ∆╢ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ 4-8 ₴↓ѩ ⁹ ├  

ᶫ 4-9 ӓǞǦ  
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4  ─ ≤  

 

3) ─  

∆╢ ה ⁸ ─ ╩ ⁸ ⌐ ∆╢√╘⁸

28 ⌐▪☿♇♩ⱴⱠ☺ⱷfi♩ ╩ ╡ ╣√ ╩ ⇔╕⇔√⁹

─ ⌐ √∫≡│⁸ ─ ╛ ─ ╩ ⇔√▪☿♇♩ⱴ

Ⱡ☺ⱷfi♩ ♃▬ⱪ ╩ ⇔╕⇔√⁹ 

 

 

 

  

 

 

 

 

 
 

4) ─  

┘ │⁸ ⅜ ⌐ ↕╣≡™╢≤ ⅜ ↄ⌂

╡╕∆⁹ ─ │ 27 ≢∕╣∙╣ 40.1 ⁸46.6

┘ 44.9 ⁸54.7 ≢№╡⁸ ₁ ⇔≡™╕∆⁹ 

│ ⇔√ ╩ ∫≡™╕∆⅜⁸ ─ ─ ┘ ╖ ⁸

─ ⌂≥╩ ⅎ╢≤⁸ ⌐ ⅜ ⇔≡™ↄ↓≤⅜ ⅎ╠╣╢√╘⁸

─ ⌐│ ─ ⇔╛ ╩ ∆╢ ⅜№╡╕∆⁹ 
 
   

 PI ֵ B104  ѫ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

44.0  42.7 41.7 40.6 40.1  

59.0 55.8 

57.5 

ӳ ˗  ̧ᶧ̱ 

46.3  47.4 47.4 47.1 46.6  54.4  

 PI ֵ B105  Ẏ ϐ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

41.8  50.8 46.0 46.6 44.9   

66.9 69.2 

68.0  

ӳ ˗  ̧ᶧ̱ 

53.4  54.2 58.9 54.9 54.7  66.8  

ᶫ 4-10 ȠȹɁɆɜɋȶɟɱɆǵȢɟɶȶ 

4-6 ѫ Ʋ Ẏ ϐ  
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5) ⌂  

│⁸ ╛ ⅛╠─ ⌂≥⌐╟╢ ≢

╛ ─ ╩≥─ ⅎ≡™╢⅛╩ ∆ ≢⁸100 ╩ ⅎ≡

™╢↓≤⅜ ≢∆⁹ ─ │⁸100 ╩ ⅎ≡™╕∆⅜⁸

─ 26 ≢ ∆╢≤⁸ ╟╡ ™ ⌐№╡╕∆⁹ ─

─ ╛ ─ ╩ ⇔√ ⁸ ⅜ ⇔≡™ↄ↓≤│ ╠⅛≢

№╡⁸ ⌂ ╩ ╘╢ ⅜№╡╕∆⁹ 

 

 PI ֵ C102  ₡֛  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

′⁸ ˗ Ӕ ӳ  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

102.2  108.6 106.0 103.3 111.2 113.0 111.8 112.0 

 

 

6) ─  

≤│⁸ ⌐ ∆╢ ─ ╩ ∆╙─≢⁸ ─

─ ╩ ∆ ≢∆⁹↓─ ⅜ 100 ╩ ∫≡™╢ ⁸ ⌐

⅛⅛╢ ⅜ ─ ≢ ╦╣≡™╢↓≤╩ ⇔≡™╕∆⁹ 

─ │⁸100 ╩ ⅎ≡™╕∆⅜⁸ ≤ ⌐⁸ ⅜

⇔≡™ↄ↓≤│ ╠⅛≢№╡⁸ │⁸ ╩ ╘╢ ⅜№╡╕∆⁹ 

 

 PI ֵ C113  ᶥ֛  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

′⁸ ˗ Ӕ ӳ  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

97.6  102.5 97.0 103.9 103.1 104.6 111.7 105.2 

 

╕√⁸ ─ 1⅛ √╡ 20 3 │⁸ 27 ≢ 2,980 ≢

∆⁹ 26 ⌐ ⇔≡™╕∆⅜⁸↓╣│ ⅜ 5 ⅛╠ 8 ⌐ ↕

╣√√╘≢∆⁹╕√⁸ ─ 1⅛ √╡ 20 3 │ ─

≤ ∆╢≤⁸╛╛ ™ ≤⌂∫≡™╕∆⁹ 

╙ ⌐ ╩ ⇔≡™ↄ⌐│⁸ ⌐ ⌂ ⌂≥╩ ⇔

√ ⌂ ⌐≈™≡ ∆╢ ⅜№╡╕∆⁹

4-7 ₡֛  

4-8 ᶥ֛  
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4  ─ ≤  

 

 

 PI ֵ C117  1 ► ὤ↨ (20m3 (Л) 

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

′⁸ ˗ Ӕ ӳ  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

2,900  2,900 2,900 2,980 2,980 3,178 2,751 2,982 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7) ─  

─ ⌐│⁸ ⌐╟╢ ╩ ™╕∆⁹ ─ ⌐

∆╢ ─ │ ⌐№╢≤≤╙⌐⁸ ⌐ ⇔≡╙ ™

⌐№╡╕∆⁹╕√⁸ 30 ─ ⌐╟╡ ⅜ 700 ╕

≢ ∆╢ ╖≢∆⁹ 

│ ─ ⌐ ∑⁸ ─ ⌐≈™≡╙ ∆╢

⅜№╡╕∆⁹ 

 

 

 

 PI ֵ C112  ֛ ᾍ ̔ ψ Ҋֻ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

′⁸ ˗ Ӕ ӳ  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

438.0 448.0 491.4 536.4 567.7 283.7 460.5 319.8 

4-9 1ǒ ►Ǧȑὤ↨ 20m3  

ᶫ 4-11 ᴇ ῇ ǵ 20 3 ₳ 26₴↓  

4-10 ֛ ǲᾍǠȒ̔ ψ ǵҊֻ 

ᶫ 4-11 Кǵ 1ǒ ►Ǧȑὤ↨ 20m3  

₳ 28₴ 4 1 ȏȑ 
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8) ─  

≢│⁸ ⌂ ╩ ⇔⁸ ─ ⌂≥╩ ╢√╘⁸ ⁸

⁸ ⁸ ─ ╛ ─ ╩ ⌐ ⇔≡™

╕∆⁹∕─√╘⁸ 1 √╡ │ ⌐№╡╕∆⁹ 

≤╙⁸ ⌂ ╩ ╢√╘⁸ ╩ ╘√ ─

⁸ ⌐ ╢♦◙▬fiⱦꜟ♪ ─ ⁸ ⌐⅔↑╢◖fi☿♇

◦ꜛfi ─ ⌂≥⁸ ─ ╛ ─ ╩⁸ ה ∆╢↓≤⅜

≢∆⁹ 

 

 

9)  

│⁸∕─ ─ ⅛╠ ─ ⅜ ╘╠╣╕∆⁹╕√⁸™⅛

⌂╢ ⌐⅔™≡╙ ⌐ ≢⅝╢╟℮⌂ ≤ ╩ ≤⇔╕∆⁹

⌐⅔™≡│⁸ ⅜ ⇔≡™╢ ╛ ⌐ ∆╢⌂

≥⁸ ⌐ ╘≡™╕∆⁹ 

│⁸ ─ ─ ה ─ ה

─ ─ ─⧵ה ⁸ ⌐⅔™≡╙ ⅜ ⌐⌂∫≡

ↄ╢↓≤⅜ ↕╣╕∆⁹∕─√╘⁸ ╖≤⇔≡⁸ ⌐ ↑⁸

⌐ ╩ ∆╢ ⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 PI ֵ C124  ᴣʝ˲► ֛ m3/ ˲  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

′⁸ ˗ Ӕ ӳ  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

296,550  309,573 307,434 334,338 300,238  372,917 286,832 420,063 

ᶫ 4-12 ᴣ₴ ᴣ ǖ ₳ 27₴↓  

4-11 ᴣʝ˲►Ǧȑ ֛  
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4  ─ ≤  

 

─☻ⱦכ◘(10  

≢│⅔ ♬ⱦ☻≤⇔≡⁸◖fiⱦכ◘─┼ ─ ╩ ∫≡™╢≤≤╙

⌐⁸ ─↓≤╩ ∫≡™√∞ↄ√╘─ ⁸ ↑─ ╩

∫≡™╕∆⁹ 

╙⅔ ─ ╩ ╡ ╣≈≈⁸ ─☻ⱦכ◘ ⌐ ╘╢ ⅜№

╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

11) ◄Ⱡꜟ◑כ  

◄Ⱡꜟ◑כ │⁸ ─ ⌐ ∆╢ ◄Ⱡꜟ◑כ

─ ─ ╩ ∆╙─≢⁸ ⌐ ∆╢ ╖ ™╩ ∆ ≢∆⁹ 

─ │⁸ 27 ≢ 0%≤⌂∫≡™╕∆⁹ 

⁸ ◄Ⱡꜟ◑כ ╩ →╢↓≤≢⁸ CO2 ─

╛ ─ ◄Ⱡꜟ◑כ⌐╙ ∆╢√╘⁸ ◄Ⱡꜟ◑כ ╩

∆╢ ⅜№╡╕∆⁹ 

 

 

 PI ֵ B304  П ֯ ѫ  

₳ 23 ₴↓ ₳ 24 ₴↓ ₳ 25 ₴↓ ₳ 26 ₴↓ ₳ 27 ₴↓ ₳ 26 ₴↓ 

Ӕ ˗  Ћᶮ₳᷈ ₳᷈ ̧ᶧ̱ 

0.0  0.0 0.0 0.0 0.0 

0.6 0.0 

0.1 

ӳ ˗  ̧ᶧ̱ 

0.0 0.0 0.0 0.0 0.0 0.2 

 

 

4-12 П ֯ ȦɋɩȬɶѫ  

ᶫ 4-13 ἶǵ ἧ 



 5  
≤  
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5- 1 ϑ 

─ │⁸ ⌐╟╡⁸ ⌐ ⅜ ⇔╕∆⅜⁸ ⇔

√ ─ ⁸ ─ ⌂≥⁸ ╡ ╗═⅝ │ ↄ⁸ ⅜

⇔ↄ⌂╢↓≤│ ™№╡╕∑╪⁹↓─╟℮⌂ ⌐⅔™≡╙⁸ ≢

⌂ ╩ ⌐ ∆╢↓≤╩ ⇔╕∆⁹ 

ⱦ☺ꜛfi≢│⁸ ⌐⅔™≡╙ ≢ ⌂ ╩ ⇔ ↑╢↓≤╩

≤⇔⁸ 

 

 

 

╩ ≤⇔╕∆⁹ 

 

 

5- 2 ὑ 

⇔√ ╩ ∆╢√╘⌐⁸₈ ₉⁸₈ ₉⁸₈ ₉─∕╣∙╣─

⅛╠ ─ ╩ ╕ⅎ√ ─ ╩ ™╕∆⁹ 

 

5-2-1 ὄЋ  

⌐⅔™≡│⁸ ≢ ⅝⌂ │№╡╕∑╪⅜⁸ ╙ ≢⅝╢

╩╙∫≡ ╩ ⇔╕∆⁹╟╡ ⌂ ─ ─√╘⁸ ─ ⌐≈

™≡ ─ ╩ ⇔╕∆⁹ 

 
 

ὑ   
PI 

ֵ 
Ӵ ̬ Ϯ  ̬ר ₳ 27₴↓ ₳ 38₴↓ 

 

 
   

 
  

    
 

  

 
          

38  

5-1 ș Ǡ ȅǦǶ ǵ ƼὄЋ ƽ 

ₐ  ™≈╙№⌂√─∕┌⌐™╢⁸ ה ⌂   ₑ 
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5  ≤  

 

5-2-2 ▌  

⌐⅔↑╢ │ ─ ≢∆⁹╕√⁸ ─ ⌐ ⅎ⁸

⌐ ╛⅛⌐ ⅜ ↑╠╣╢╟℮⁸ ─ ╛ ⱴ

♬ꜙ▪ꜟ─ ╙ ╡╕∆⁹∕─√╘⁸ ─ ⌐≈™≡ ─ ╩

⇔╕∆⁹ 
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ὑ  
PI 

ֵ 
Ӵ ̬ Ϯ  ̬ר ₳ 27₴↓ ₳ 38₴↓ 

 

 B602  
 

7.0 7.0 

 B603  
 

17.6 17.9 

 B604  
 

27.2 35.3 

 B606- 2  
 

18.7 20.3 

 

 B602  
 

0.0 0.0 

 B603  
 

5.0 7.8 

 B604  
 

24.3 43.6 

 B606- 2  
 

17.4 40.9 

 

   

 
0 1 

 
 

1 1 

    
 

  

5-2 ș Ǡ ȅǦǶ ǵ Ƽ▌ ƽ 
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5-2-3  

⌐⅔↑╢ │ ⌂ ≢∆⁹╕√⁸ ─ ⌂ ⌐│

─ ↑╙ ≢№╡⁸ ─ ╙ ≢∆⁹∕─√╘⁸ ─

⌐≈™≡ ─ ╩ ⇔╕∆⁹ 

╕√⁸ ─√╘─ⱴ♬ꜙ▪ꜟ ⌐╙ ╡ ╖╕∆⁹ 

 

 

ὑ  
PI 

ֵ 
Ӵ̬ Ϯ  ̬ר ₳ 27₴↓ ₳ 38₴↓ 

  B502  
 

41.4 52.3 

  B502  
 

62.2 56.3 

  C113  
 
 103.1 100.0  

 
 

 
C112  

 
567.7 440.0 

    
 

0.0 50.0 

 
          

38  

 

 

 

 

 

5-3 ș Ǡ ȅǦǶ ǵ Ƽ ƽ 
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 6  
 

 

6- 1 ′⁸ ˗ ̱  

ₐ ─ ⱦ☺ꜛfiₑ─ ⌐ √╡⁸ 25 3 ⌐ ↕╣√

─₈ ⱦ☺ꜛfi₉─ ≢№╢₈ ₉⁸₈ ₉⁸₈ ₉─ ⅛╠

╩ ⇔╕⇔√⁹ 

─ ⱦ☺ꜛfi─ ╩ ⌐ ⇔╕∆⁹ 

⌂⅔⁸₈4.3 ─ ה ₉─ ⌐ ≠⅝⁸ ⌐⁸ ⌐ ⌐

╡ ╗ ╩    ≢ ⇔≡⅔╡⁸ ─ ≤ ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ 6-1 ǵ′⁸ ˗ ɑȶɥɱǵ ̱  
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╟╡⁸ ─ ╩ ∫≡™√∞ↄ√╘⁸₈ ₉⌂≥╩

ⱱכⱶⱭכ☺≢ ⇔╕∆⁹ 

6- 2 ὄЋ ͬ  

1-1 ׄʣ 

1- 1- 1 ⌐ ∆╢ ─  

─ ╩ⱱכⱶⱭכ☺≢ ⇔≡™╕∆⁹ │⁸ ⁸

┘ ⌐≈™≡╕≤╘√₈ ₉─ ⌂≥⁸

⌐ ∆╢ ─ ⌐ ╡ ╖╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ 6-2 əɶɞɘɶȶ 
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6   

 

29 ⌐ ╩ ⇔╕∆⁹ 

╙ ⌂ ⌐ ╘╕∆⁹ 

⅝ ⅝⁸ ─ ⌐ ⇔≡⁸ ⁸ ⁸ ─

⌂≥⌐≈™≡⁸ ה ╩ ™╕∆⁹ 

 

1- 1- 2 ─  

⅛╠ ⌐ ╢╕≢─ ─ │⁸ ─ ─ ⌐

∆╢╙─≢∆⁹ 28 ╟╡⁸ ⅜ ⇔√₈ ●▬

♪ꜝ▬fi₉ 20 5 ⌐ ≠⅝⁸ ─ ⌐ ⇔≡⅔╡⁸

─ ╩ ╘╢╟℮ ╘≡™╕∆⁹ 

 

 

 

 

 

1- 1- 3 ─  

│⁸ ⌐ ≠ↄ ⁸ ⌐≈™≡

⇔≡™╕∆⁹╕√⁸ ↔≤⌐⁸⅔ ≤ ⇔⁸ ⁸

╡⁸ ╩ ⇔≡™╕∆⁹ 

 

 

 

 

 

1-2  

1- 2- 1 ─  

ה ─ ╩ ∆╢√╘⁸↓╣╠─ ⁸ ה

─ ⌐≈™≡⁸ ה ╩ ∫≡™╕∆⁹ 
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ה ⱳfiⱪה ה ה ⌐≈™≡⁸ ⌐

╩ ╘╕∆⁹ 

 

─ ⌐ ∑⁸ ╩ ⇔╕∆⁹ 

6- 3 2 ὡ ▌  

2-1 ӓ  

2- 1- 1 ─  

╛ ⌐ ⇔≡╙⁸ ⇔√ ╩

℮√╘⌐│⁸ ─ ╛ ⅜ ≢∆⁹

⁸ ⌂ ╩ ∆╢√╘⁸ 28

⌐ ⇔√₈ ₉⌐ ≠⅝⁸

╩ ⇔╕∆⁹ 

⌐≈™≡│⁸ ◄ꜞ▪─⁸ ≤

⅛╠ ╕≢╩ ⌐ ⇔

╕∆⁹ ⌐≈™≡│⁸ ⅛╠ ╩

┬ ⌂ ⅛╠ ⌐ ╩ ╘╕∆⁹ 

 

 

 

 

 

 

 

 

2- 1- 2 ─  

│⁸ ⌐ ╩ ╣╢

╛ ─ ╩ ⇔≡ ≢ ⌐

∆╢╙─≢⁸ ⅛╠─ ─ ╩ ⅎ╢

⅝╩⇔╕∆⁹ 

⌐ ⅎ√ ─ ─ ≤

⇔≡⁸ ─ ⌐ ∑≡ ╩ ™⁸

⌐⅔↑╢ ─ ⌐ ╘╕∆⁹ 

 

 

 

 

ᶫ 6-3 ›˗ǵ ἧ 

ᶫ ל 6-4 ╓ 
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6   

 

ⱴ♬ꜙ▪ꜟ╩ ⇔╕∆⁹ 

─ ⌐ ⅎ⁸ ╩ ⇔╕∆⁹ 

לꜘ 2-2 ρ 

2- 2- 1 ⱴ♬ꜙ▪ꜟ─  

─ ┘ ⁸♥꜡⁸ ─ ⌂≥⌐ ⅛≈ ⌐

∆╢√╘⌐│⁸ ─ ⌐ ╘╢╙──╒⅛⁸ ┘ ⌐

╢ ⁸ ⁸ ⁸ ─ ⌐ ⇔≡

─ ⌂ ╩ ╘≡⅔ↄ↓≤⅜ ≢∆⁹ 

↓╣╕≢⁸ ≢│⁸ ─ ⌐ ⇔⁸ ─ ⱴ♬ꜙ▪ꜟ╩

⇔≡⅝╕⇔√⁹ │⁸ ⌂ ─ ⌂≥╩≤╡╕≤╘√ ⱴ

♬ꜙ▪ꜟ╩ ⇔⁸ ─ ╩ ⌐ ↕∑⁸ ⌐ ⅎ≡™⅝╕∆⁹ 

 

 

 
 
 
 
 

2- 2- 2 ─ ─  

─ ⌐⅔™≡⁸ ⌐ ⅜

≤∆╢√╘⌐│⁸ ⅛╠ ╩ ╡ ∆⁸

╩ ╢√╘─ ─ ⅜ ≢∆⁹ 

│⁸ ─ ⌐ ∑⁸

─ ⁸ ⌐⅔↑╢ ─√╘─

─ ⁸ ⌂ ─ ╩ ™⁸

⌐ ⅎ≡™⅝╕∆⁹ 

 

 

ᶫ 6-5 ș̓ǪǦ  
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⅝ ⅝⁸ ≢─ ⌂≥⌐ ⌐ ∆╢╒⅛⁸ ≤

⇔≡─ ─ ╩ ╡╕∆⁹ 

─ ╩ ⇔√ ⌐ ╡ ╖⁸ ─ ─ ⌐ ╘╕∆⁹ 

2-3Ӿ ᾍ ▌ӓ 

2- 3- 1 ⌐ ∆╢ ─  

≢─ ⌂≥⌐ ⇔⁸ ─

⌂ ╩ ⇔≡ ╡ ╪≢™╕∆⁹ │⁸

√⌐ ∆╢ ⱴ♬ꜙ▪ꜟ ╙ ⇔⁸

≤⇔≡─ ╙ ↕∑╕∆⁹ 
 

 

 

 

 

 

 
 

6- 4 3  

3-1 ӓ  

3- 1- 1 ⌂ ─  

│⁸ ≢№╢⅔ ⌐ ╩ ∆╢√╘─ ≢∆⁹

⌐ ╩ ∆╢√╘⌐│⁸ ⌂ ─ ⅜ ≢∆⁹⇔⅛⇔⁸

─ ⌐│ ⌐ ⅝⌂ ╩ ∆╢√╘⁸ ⁸ ⌂ ⌐

╘⌂↑╣┌⌂╡╕∑╪⁹∕─√╘⁸ ─ ╩ ⇔√₈ ₉╩

28 ⌐ ⇔⁸ ─ ╩ ⇔╕⇔√⁹ │⁸↓─₈ ₉⌐

≠⅝⁸ ╩ ⇔⁸ ─ ─ ─ ⌐ ╘╕∆⁹ 

 

 

 

 

 

ᶫ 6-6 ǵ ἧ 
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6   

 

⅝ ⅝⁸ ─ ⌂ ╩ ™⁸ ╩ ╡╕∆⁹ 

⅜ ↕╣╢ ─ ╛ ─ ⌐≈™≡ ⅎ ╩

⇔≈≈⁸ ⌂ ⌐≈™≡ ⇔╕∆⁹ 

 

3-2 ├ᴁӓ 

3- 2- 1 ─ ⌂  

─ │⁸ ⅛╠ 50 ⅜ ⇔⁸ ─ ⅛╠ ─

⌐ ∫≡™╕∆⁹ ⌐╦√╡ ╩ ∆╢√╘⌐⁸ ─ ⅜

™ ⌐⅔™≡ ⌐ ╘╢ ⅜№╡╕∆⁹ 

╛ ─ ⌐≈™≡│⁸ ⌐ ∂≡⁸ ╩ ™⁸

⌐ ╘╕∆⁹ 

ⱳfiⱪ╛ ─ ⌐≈™≡│⁸ ⌐╟╡ ⅜ ∂⁸ ⌐

╟∫≡│ ╛ ─ ╙№╢√╘⁸ ─ ╩ ⇔⌂⅜╠⁸ ≢⅝

╢╙─⌐≈™≡│ ╩ ╡⁸ ─ ⌐ ╘╕∆⁹ 

 

 

 

 
 

3-3 Ḩ ▌ӓ 

3- 3- 1 ⌂  

─ ⌂≥⌐ ™ ⅜ ⇔⁸ ⅜ ₁ ∆╢↓≤⅜ ╠⅛≢

∆⅜⁸ │ ─ ⌐ ┘≈⅛⌂™ ╛ ╩ ⇔≡™ↄ

⅜№╡╕∆⁹ 

28 ⌐ ⇔√₈ ₉≢│⁸ ⌐ ∫√₈

₉⁸ ⌐ ⇔≡ ⌐ ╩ ℮₈ ₉╩ ⇔≡™

╕∆⁹™∏╣─ ⌐⅔™≡╙⁸ ─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔√

⁸ ─ ≢│⁸ ⅜ ∟ ⅛⌂ↄ⌂╢ ≤⌂∫≡™╕∆⁹ 

⌐╦√∫≡ ⌐ ∆╢√╘⌐⁸ ⌂ ⌐≈™≡ ∆

╢ ⅜№╡╕∆⁹∕─√╘⁸ ⁸₈ ─ ₉⌐⅔™≡

─ ╩ ™╕∆⁹╕√⁸ ─ ⌐ ∑⁸ ─ ─

╙ ⇔√ ─ ⅎ ╩ ⇔⁸ ─ ⌐≈™≡╙ ⇔╕∆⁹ 
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⅝ ⅝⁸ ─ ⌂≥╩ ⇔≈≈ ─ ⌐ ╡ ╖╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-4 ˗ ҧ ӓ 

3- 4- 1 ─  

⌂ ╩ ⇔⁸ ─ ⌂≥╩ ╢√╘⁸ ⌂

⌂≥╩ ™ ⇔≡ ⇔⁸ ╩ ⇔⁸ ╩ ╘≡⅝╕⇔√⁹ 

⅜ ╠╣╢ ≢⁸ ╛ ─ ╩ ∆╢√╘⌐│⁸

≤╙⁸ ╩ ⇔√ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

│⁸ ⌂ ╩ ╢√╘⁸ ╩ ╘√ ─ ⁸

⌐ ╢♦◙▬fiⱦꜟ♪ ─ ⁸ ⌐⅔↑╢◖fi☿♇◦ꜛ

fi ─ ⌂≥╩ ∆╢≤≤╙⌐⁸ ⌐⅔↑╢ ─

─ ⅝⌐≈™≡╙ ⇔╕∆⁹ 

 

 

 

 

 

 

ᶫ 6-7 ᾓ ȵɝɣɪɶȵɥɱ ѰḌ  
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6   

 

ⱴ♬ꜙ▪ꜟ╩ ⇔⁸ ⌐ ╡ ╖⁸ ⌂ ╩

⌐ ™╕∆⁹ 

─ ⌐⁸ ◄Ⱡꜟ◑כ ╩ ⇔╕∆⁹ 

3-5  

3- 5- 1 ⱴ♬ꜙ▪ꜟ─  

│⁸∕─ ─ ⅛╠ ─ ⅜ ╘╠╣╕∆⁹╕√⁸™⅛

⌂╢ ⌐⅔™≡╙ ⌐ ≢⅝╢╟℮⌂ ≤ ╩ ≤⇔╕∆⁹

↓─√╘⌐╙⁸ ─ ╩ ╡⁸ ⌐ ⅛╠ ↕╣ ⅝ ⅜╣≡⅝√

⌂≥╩ ⌐ ┼╙ ⅎ╠╣╢╟℮⌐⁸ ⅜≢⅝╢ ה

╩ ℮ ⅜№╡╕∆⁹ 

 

 

 

 

 

3-6 ṑ ᾍ ▌ӓ 

3- 6- 1 ◄Ⱡꜟ◑כ ─  

─ ⌐ ↑⁸ ≢ ◄Ⱡꜟ◑כ─ ה ⅜ ⇔≡

™╕∆⁹↓─╟℮⌂ ╩ ╕ⅎ⁸ ⌐⅔™≡╙ ─ ╛

─ ◄Ⱡꜟ◑כ ⌐ ╡ ╗√╘⁸ ◄Ⱡꜟ◑כ─ ╩ ∆╢

⅜№╡╕∆⁹ 

 

 

 

 

 

 

 

 

ᶫ 6-8 П ֯ ȦɋɩȬɶǵ͈ 
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ⱦ☺ꜛfi⌐╟╢ ╛ ╩

⌐ ∆╢√╘⁸ ⁸ ╛

─ ה ╩ ™⁸ ╩

∆╢≤≤╙⌐⁸ ⌐ ∂≡

╩ ∆↓≤⌐╟╡⁸ ⱦ☺ꜛ

fi─ ╩ ↕∑≡™⅝╕∆⁹ 

↕╠⌐⁸∕╣╠⌐ ≠⅝⁸5

─ 33 ╩ ⌐ ⱦ☺ꜛfi

─ ⇔╩ ™╕∆⁹ 

 

 

 

 

 

ᶫ 7-1 ˗ ǵ PDCAȳȢȭ

ɩ 
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 8  
 

 

8- 1  

�6  /œ 

�í �x�­
� 6 � I � 8

�^
�]

 

╩ ∆╢ ≢∆⁹ ⌐ │ 10 30m ─ ™

╩ ╖ →╢↓≤⅛╠⁸ ≤™™╕∆⁹ 
 

�í�”�­�µ�º�Ð�¿�ª�Ó�å�º>& 2(#Ø
� K � I � ‡

'ö#.
� ? � ‡ � ~

>'   

⌐⅔↑╢▪☿♇♩ⱴⱠ☺ⱷfi♩ │⁸ ⌂

╩ ∆╢√╘⌐⁸ ⌂ ⌐ ∟⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦

√∫≡ ⅛≈ ⌐ ╩ ∆╢ ↕╣√ ≤

↕╣≡™╕∆⁹ 

⅜ ⇔√₈ ⌐⅔↑╢▪☿♇♩ⱴⱠ☺ⱷfi♩

⌐ ∆╢ ⅝₉⌐⅔™≡│⁸▪☿♇♩ⱴⱠ☺ⱷfi♩─ ꜠ⱬꜟ⌐╟∫≡₈

1A ┘ 2B ₉⁸₈ 3C₉⁸₈ 4D₉╩ ⇔≡™╕∆⁹ 
 

�í �M�¥
�8�U�_�U

�¹�’
�l�8�A�‡

4 Ä � È 5 �
�c�8�M�8�~�{�:
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