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ƨȼɶɉɱȮǵ ǯ

Ƥ

ʣ ɜɁɕǲȏȒǯƲ ӳ⁸ǵ ḢǶ ʣ Ҙ ǲ ǞǭǋȒǯ ǏȐȓ
ǭǑȑƲ̊ѼǒȐ ʣ Ҙ ǲ ǠȒ Ǔ ӳ⁸ǲὫǢȐȓǭǋȅǞǦƳ

ʝ ǮƲ Ҙ ǲǫǋǭǶƲ ȋɎɶɇȷɆɧȢȭ ǵ ṑ◙ ȋ ◙
Ǔ ꜠ǜȓǭǋȅǠƳ

ǚǍǞǦ ǿǵᾍꜘȋ ṑᵂ ǵɨȷȭ̭ ǵǦȈǲǶƲ ṑ Ḹǵ Ǵֻ
ȖǢș ǋƲ᷂Ḣǵֻ ◐ ǵʤǮƲ ṑͪЋșϮϼǠȒȦɨȠ ș ὑǠȒȼɶ
ɉɱȮ Ǔ ҧǮǉȒǯ ǏȐȓȅǞǦƳ

. ȼɶɉɱȮǵ Ʋ

1 ◓fi♬כ♂ ─

Ƥ
ӳ⁸ ǲǒǒȒ ⅜Ǳ ș ǞƲ ṑͪЋǯ ᾽ǵʰ ǲȏȒ᷂

Ḣ ș ǯǞǭ ṑ Ỗ ˗ ǮǉȒƼ Ҙ ǲ͜ȒȼɶɉɱȮὕ ˗ ƽ
șὕ ǠȒǚǯǲǱȑȅǞǦƳ
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. ȼɶɉɱȮǲ ȖȒḨ Ǳ˗

ƨ᷂Ḣ ȼɶɉɱȮᾍ ᶪǵ

◓fi♬כ♂ │ ⌐⅔™≡⁸ ⅛╠30km⁸ 200m ─ ≤
⇔≡™╕∆⁹√∞⇔⁸ ⌐≈™≡│⁸ ≤ ─ ⁸ ⅛╠─
╩ ≤⇔≡™╕∆⁹ 1,096
β │⁸ ╛ ╩ ⇔≡™╢╙─≢│№╡╕∑╪⁹

2 3

4 5 ─ ⁸



ρ̝

3

1ᶥӲ ̝

Ӳ ̝ ˗

ɵͪЋȦɨȠ
ɵ ȦɨȠ
ɵ ȦɨȠ

ɵ ר
ɵȼɶɉɱȮɜɁɕ
ɵ ȦɨȠ

Ǥǵ̀

1ᶥү▌̝

H ₴

R ₴

RϷ₴

ϼ ᷂ ό
2ᶥү▌̝

˧ ̝

1ᶥ ̝
ѝ ̝

ƨȼɶɉɱȮǵȷȯȶɣɶɩ

2ᶥӲ ̝

─◓fi♬כ♂ ⁸ │ꜟכꜙ☺◔☻─ ─≤⅔╡≢∆⁹

ɵ ȦɨȠКǲǑǘȒ
Кὦɵ

ɏɔɨɁȭȱɟɱɆ

ɵȼɶɉɱȮɜɁɕ ̸

ɵḸף ̸
ɵȪȢɇɧȢɱ ̸

R ₴

4ᶥӲ ̝

3ᶥү▌̝

2ᶥ ̝
ѝ ̝

3ᶥӲ ̝

ȼɶɉɱȮḸף
Џ

ɵȼɶɉɱȮ
ɵȪȢɇɧȢɱ ὑ

. ȼɶɉɱȮǲ ȖȒḨ Ǳ˗

ᶥү▌̝

᷂Ḣ

ὕ
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. ȼɶɉɱȮǵǦȈǲὕ ǞǦ

ƨ ᷂ ǵὕ

╩◓fi♬כ♂ ∆╢√╘⌐ ⁸ ⁸ ⁸
⁸ ─ ⁸ ╩ ⇔╕⇔√⁹↓╣╠─ ⌐≈™

≡ ⁸ ─ ╩ ∫√ ≢⁸ ─ ⁸◄ꜞ▪─ ╡ ╖─ ─
≤⇔╕⇔√⁹

6 ─



ӳ⁸Ӳ ̝ ⱩῬ

Ӳ ̝ ̝

ɵ ͜ ǵֻ ◐
ɵȼɶɉɱȮǵ ὑ

ṑͪЋ

ɵ˗ ǯ
ɵӲ ̝ǵ ᵣ
ɵᶮǯǵ
ɵ ͜ ǯǵ

ǀ ͜ ᾯǁ

ɵ̔
ɵ
ɵᵀ› Ͻҥ
ɵȅǨǬǖȑ

ɵ ͜ ǯǵӲ ɵ
ɵ ͜ ǵ Ḹ֛ Ʋ Ḹ ͑
ɵӲ ̝ǵ֓қ

͜ ᾯ

ɵӲ ̝ǵ֓қ
ɵү▌̝ǵ֓қ
ɵ ͜ Ʋ ḸǵВ

Ỗ

ɵ˗ ǯ
ɵӲ ̝ ǵ ᵣɵ ̸ ǵ Ҟ
ɵḸף ǵ̸
ɵ ᷂ ǵὕ
ɵ ͜ ǯǵ

. ֻ ◐ Ӳ ̝ǵ σ

ƨӲ ̝ ǵὕ

─ ╩ ╢√╘⌐ ╩ ⇔╕⇔√⁹ │
⅜ ⇔⁸ │ ⁸ ≤∕╣∙╣ ⁸ ╩ ™⌂⅜╠
─ ╩ ∫≡⅝╕⇔√⁹

5

7 ⁸ ─

ү▌̝

̱

ѝ ̝
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ͪЋȦɨȠ

ȼɶɉɱȮ
̏

Ʋ ʣȢɱɓ
ɧƲ ʣͪὄ⅍
Ʋ ⅝ȯɶɔɩ

ȦɨȠ

ȦɨȠ
ȦɨȠA/ ȦɨȠB

͜ʺ̱ǯǵ

ȼɶɉɱȮɜɁɕ
ͪЋȦɨȠ/ ̝ ǲȏȑ Ẇ
ǞǦȦɨȠ/ ȦɨȠ/ ȦɨȠ

Ḹ֛ ɵ ρ
Ū Ἥ Ḹ
ū ṑ
ŬɐȠɨɱȮ

ȦɨȠК

ȦɨȠΉ

. ȼɶɉɱȮǵ

ƨȼɶɉɱȮɜɁɕǵ̸

─fi◓ⱴ♇ⱪ♬כ♂ ◓fi♬כ♂⁸│ ─ ╩ ∫√ ⌐⁸ ◄ꜞ▪⁸
⌐╟╡ ⇔√◄ꜞ▪⁸ ◄ꜞ▪ ◄ꜞ▪A⁸ ◄ꜞ▪B ⁸

◄ꜞ▪╩ ⇔⁸ ◄ꜞ▪╩ ⌡ fi◓ⱴ♇ⱪ≤⇔╕⇔√⁹⌂⅔⁸♬כ♂≡∑╦ ⇔
√ ◄ꜞ▪ ≢│◄ꜞ▪ ╩ ⇔⁸◄ꜞ▪ ⌐⅔↑╢ ╩◄ꜞ▪ ≤
⇔≡ ⇔╕⇔√⁹
⌂⅔⁸₈ ◄ꜞ▪₉│⁸ ≢ │ ∆╢ ◄ꜞ▪ β≤│ ⌂╡⁸

≢ ◄ꜞ▪≤⇔≡ ∆╙─≢│№╡╕∑╪⁹

β₈ ◄Ⱡ ₉ │₈ ⌐ ╢ )ꜟ▪ꜙ♬fi◓ⱴ♬כ♂╢╟⌐ 2 )₉
⌐ ╘╢ ◄ꜞ▪

₳

30
₴
↓

̉
ᴇ
Ϸ
₴
↓

̉
ᴇ

₴
↓

Ӳ

̝

ȼɶɉɱȮḸף Џ

8 ─fi◓ⱴ♇ⱪ♬כ♂

̝ ǲȏȑ
ẆǞǦȦɨȠ
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ֺ ̏ ŪͪЋȦɨȠɵū ̝
ǲȏȑ ẆǞǦȦɨ

Ƞ ș ǴֻȖǢȒ

ʣ ̏ș ẆǠȒǚǯǮ
Ŭ ȦɨȠș ї

Ŭ ȦɨȠșѫὡ ͜ ǯǵ
ǲȏȑŭ ȦɨȠAǯŮ
ȦɨȠBǲѝǘȒ

ŭ ȦɨȠAǒȐ ǲ
ȏȒ Ǔ֯ ǱȦɨȠșů

ȦɨȠǯǞǦ

ƨȼɶɉɱȮɜɁɕǵӢѝ

─fi◓ⱴ♇ⱪ♬כ♂ ◄ꜞ▪─ │⁸ ─≤⅔╡≤⇔╕⇔√⁹

─

ᵑ ◄ꜞ▪
⌐╟╡ │ ⌂ ⅜ ↕╣╢

⌐╟╡ ╩ ∆╢↓≤⅜ ⅎ╠╣╢◄ꜞ▪
⁸ ⁸

ᵒ
⌐╟

╡ ⇔√◄ꜞ▪
┘ ▬fiⱨꜝ ─ ⅛╠ ≤

↕╣╢◄ꜞ▪

6. 5 / ⁸ⱨ▼ꜞכ ⁸

⁸ ⅜151 / ⁸

⁸ ⁸ ⅛╠500

─ ⁸ ה ⁸

Ⱪꜟ⁸כ◔

ᵓ ◄ꜞ▪
◄ꜞ▪ ─ ─℮∟⁸ ⅛╠ ⅜
≤ ↕╣╢◄ꜞ▪╩ ⇔√◄ꜞ▪

ה ⁸ ⁸

⁸

ᵔ
◄ꜞ▪A
◄ꜞ▪A

⌐ ⅜ ╦╣⁸ ≤─ ⅜
⌂◄ꜞ▪

ה

ᵕ
◄ꜞ▪B
◄ꜞ▪B)

⌐ ⁸ ⁸ ⅜ ╦╣⁸
≤─ ─ ⅜ ™◄ꜞ▪ ≢│
⌂◄ꜞ▪

⁸ ⁸

ᵖ ◄ꜞ▪
◄ꜞ▪A─℮∟⁸ ⌐╟╢ ⅜ ⌂◄ꜞ

▪
ה

β
◄ꜞ▪

◄ꜞ▪ ⌐ ⇔⁸ ⌐∕─◄ꜞ▪ ⌐⅔™≡
─ ⅜ ↕╣╢ │⁸ ⌐ ∆╢
⅜№╢◄ꜞ▪≤⇔≡ ⇔√⁹ ─

─ │ ↑⌂™╙──⁸ ⌐№√∫≡│ ┼
─ ⌂ ⅜ ⌂◄ꜞ▪

⌂ ─╕≤╕╡─ ה ⁸

⁸ ─ ⌂ ♩כꜟ╡

. ȼɶɉɱȮǵ

1 ◄ꜞ▪ ─

9 ◄ꜞ▪─ ⌡ ╦∑ ─▬ⱷכ☺
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. ȼɶɉɱȮɜɁɕ

ƨȼɶɉɱȮɜɁɕ Ћ̱

─כꜘ▬꜠ ╩╙≤⌐ ⌡ ╦∑╩ fi◓ⱴ♇ⱪ≢∆⁹♬כ♂√∫
₈ ◄ꜞ▪₉│ ⌐ ⁸ ⌐ ◓fi♬כ♂⁹∆╕™≡∫⅜
─ │₈ ◄ꜞ▪B₉≤⌂╡╕∆⁹₈ ◄ꜞ▪₉│ ה
⅛╠ ─ ⌐⌂╡╕∆⁹
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ƨȼɶɉɱȮɜɁɕ ȦɨȠ Ẏ

. ȼɶɉɱȮɜɁɕ

₈ ◄ꜞ▪₉ ╩ ⇔√ⱴ♇ⱪ≢∆⁹₈ ◄ꜞ▪₉│₈ ◄ꜞ▪₉ ─
≢⁸ ⅛╠500 ╣√ ⌐ ⇔≡™╕∆⁹
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ƨȼɶɉɱȮɜɁɕ ȦɨȠ Ẏ

. ȼɶɉɱȮɜɁɕ

₈ ◄ꜞ▪₉─╖╩ ⇔√ⱴ♇ⱪ≢∆⁹ ─ ≢ ◌ ⁸
≢ ◌ ⁸ ─ ≢ ◌ ─◄ꜞ▪⅜ ↕╣╕⇔√⁹
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. ȦɨȠΉ ǵ

ƨ ȦɨȠǵӢѝ

ₒ ◄ꜞ▪─ ≤ ₓ

Å ◄ꜞ▪ᵑ 367ha

Å ◄ꜞ▪ᵒ 51ha

Å ◄ꜞ▪ᵓ ה 48ha
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ƨ ȦɨȠǵӢѝŪ

ₒ◄ꜞ▪─ ₓ
Å♂כ♬fi◓ ─ ─ ⌐ ⇔╕∆⁹◄ꜞ▪─ │

367ha≢№╡⁸ ◄ꜞ▪─ ≢ ╙ ⅝™◄ꜞ▪≢∆⁹ ─ │ ⌐ ה ≢
∆⁹
Å ⌐│ ╛ ⅜№╡⁸ ⅜ ⅜∫≡™╕∆⁹
Å◄ꜞ▪ ⌐│ ⅜№╡⁸ ╡─ ⌐│♅ꜙ►ⱥ╛ ↄ─ ⅜
↕╣╕∆⁹

Å ─ ה ⌐ ╕╣╕∆⁹

. ȦɨȠΉ Ū ′



. ȦɨȠΉ Ū ′

ƨ ȦɨȠǵӢѝŪ-

13

ȦɨȠŪ ′ Ћ̱ᶫ

ȦɨȠŪ

⅛╠─
─ │

500m ≢№╡⁸
─◄ꜞ▪
│ ╙ ™
≢ ⅛╠
1,700m ╣≡

™╕∆⁹
│20

─◄ꜞ▪≢∆⁹

◄ꜞ▪ ─
│ 7.0

7.5 m/s ≢∆⁹
Nedo

ⱴ♇ⱪ─100
─



. ȦɨȠΉ Ū ′

ƨ ȦɨȠǵӢѝŪ-

14

ȦɨȠŪǲǑǘȒ ˗ Ʋ ק̭ Ʋ ǵ◙ ̮ᾱ

ȦɨȠŪǲǑǘȒ ˗ Ʋ ק̭ Ʋ ǵ◙

─ ⌐
│ ⅜
⇔≡™╕∆─≢⁸

╩ ∆╢
⌐│⁸ ⅛

╠ ∑╠╣╢
ה

╛ ⌐╟╢
─ ─ ⌐

≈™≡ ∆╢
⅜№╡╕∆⁹

⌐│
─ ─

⅜
∆╢√╘⁸
╩ ∆╢
⌐│⁸↓╣╠

─ ⌐ ⇔≡
╙⁸ ⅛╠
∑╠╣╢ ה

╛
─ ─ ⌐

≈™≡ ∆╢
⅜№╡╕∆⁹



. ȦɨȠΉ Ū ′

ƨ ȦɨȠǵӢѝŪ-

15

ȦɨȠŪǲǑǘȒ ˗ Ǳ᷂◐֗Ǻ᷂

ȦɨȠŪǲǑǘȒ ˗ Ҳ Ʋʺ Ǳ ȑ ǵɩɶɆ

╡ ⌐≈™≡│⁸
꜠ⱬꜟA3 

[ ] 
IB ♅ꜙ►ⱥ⁸

[ ] 
VU ◘◦Ᵽ

─ ╡ ⌐
∆╢√╘⁸ ╩
∆╢ ⌐│⁸

╡ ┼─ ⌐
∆╢ ⅜№╡

╕∆⁹

⌐│
⅜

∆╢√╘⁸
╩ ∆╢ ⌐
│⁸ ─

⌐ ∆
╢ ⅜№╡╕
∆⁹



. ȦɨȠΉ Ū ′

ƨ ȦɨȠǵӢѝŪ-

16

ȦɨȠŪǲǑǘȒ ˗ Ǳ ṑǵȅǯȅȑǵḹ ḹɵ₲

ȦɨȠŪǲǑǘȒ ˗

─ ⌐꞉◌
ⱷ ⁸ ⅜ ∆
╢√╘⁸ ╩
∆╢ ⌐│⁸ ─

─ ⌐≈™
≡ ∆╢ ⅜№
╡╕∆⁹

≤⇔≡
⅜ ⇔╕∆⁹
─ ⌐

╟∫≡│⁸ ╩
∂╢╟℮⌐⌂╢

⅜10 
─◄ꜞ▪⌐⌂╢√

╘⁸ ╩ ∆╢
⌐│⁸ ┼─
⌐≈™≡ ∆╢
⅜№╡╕∆⁹



. ȦɨȠΉ Ū ′

ƨ ȦɨȠǵӢѝŪ-

17

ȦɨȠŪǲǑǘȒ ˗ ῚͪЋӢḢ

ȦɨȠŪǲǑǘȒ ˗ ʣ˧ Ʋ

◄ꜞ▪ ⌐│
│ ⇔╕∑╪⅜⁸

◄ꜞ▪ ⌐ⱨ▼
כꜞ ꜗ◦כ○
fi ⱨ▼ꜞכ ⅜

⇔╕∆⁹ ╩
∆╢ ⌐│⁸
─ ⌐ ╦

╢ ⌐≈™≡
⌐ ⇔⁸
⌂≥≤ ⌐
╢ ─
╩ ∆╢ ⅜

№╡╕∆⁹

⌐│⁸
┘

⅜ ∆╢√╘⁸
⌐⅔™

≡
─ │ ─

╩ ℮ │⁸
─ ⅜

≤⌂╡╕∆⁹



. ȦɨȠΉ Ū ′

ƨ ȦɨȠǵӢѝŪ-

18

ȦɨȠŪǲǑǘȒ ˗ ɵ

ȦɨȠŪǲǑǘȒ ˗ Ӣ ɵВֿ

꞉◌ⱷהⱡꜞ ⁸
↔⅛ה╓≈↓√ ⁸

⌂≥⅜ ↕
╣≡™╢√╘⁸
╩ ∆╢ ⌐

│⁸
⌐ ⇔≡⁸ ⌂

ה ╩ ™⁸
╩ ╘

√ ─ ─
╩ ℮ ⅜

№╡╕∆⁹

◄ꜞ▪ ⌐│
⁸ ⅜
⇔╕∆⁹
╛ ─
⁸ ┘

─ ⁸ ⁸
⌐ ╩

╓↕⌂™╟℮⌐
⇔⁸ ≤
⌂ ╩ ℮
⅜№╡╕∆⁹



. ȦɨȠΉ Ū ′

ƨ ȦɨȠǵӢѝŪ-

19

ȦɨȠŪǲǑǘȒ ˗ ֯ ɵ

◄ꜞ▪ ┘
≢│⁸ ה

≤⇔≡⁸Ᵽ♇
♅ ⁸
─ ╩ ⅝ↄ
℮ ─ ⅜

№╢√╘⁸ ╩
∆╢ ⌐│⁸

↓╣╠─ ⌐╙
∆╢ ⅜№

╡╕∆⁹
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. ȦɨȠΉ ū ′ ֥

ƨ ȦɨȠǵӢѝū

ₒ◄ꜞ▪─ ₓ
Å ה ⁸ ─ ⌐ ∆╢⁸ │51ha─◄ꜞ▪≢∆⁹
─ │ ⌐ ה ≢∆⁹

Å ה ⅜∕╣∙╣ ה ⌐ ⇔⁸ ↄ─ ⅜ ╠╣╕∆⁹
Å ⌐│⁸♩ⱦⱢ♀╛◦fiⱲꜟ ≢№╢◦○ⱴⱠ◐⁸Ɫⱴ◘☺ ─
⅜ ה ⇔╕∆⁹
Å◄ꜞ▪ │ ─ ה ⁸ │ ─ ה
⌐ ╕╣╕∆⁹



. ȦɨȠΉ ū ′ ֥

ƨ ȦɨȠǵӢѝū-

21

ȦɨȠū ′ ֥ Ћ̱ᶫ

ȦɨȠū

⅛╠─
─ │

500m ≢№╡⁸
─◄ꜞ▪
│ ╙ ™
≢ ⅛╠
1,000m ╣≡

™╕∆⁹
│20

─◄ꜞ▪≢∆⁹

◄ꜞ▪ ─
│ ⌡

7.0 7.5 m/s≢
∆⅜⁸ ≢│
7.5 8.0 m/s≤
╛╛ ↄ⌂∫≡
™╕∆⁹ Nedo

ⱴ♇ⱪ
─100 ─



. ȦɨȠΉ ū ′ ֥

ƨ ȦɨȠǵӢѝū-

22

ȦɨȠūǲǑǘȒ ˗ Ʋ ק̭ Ʋ ǵ◙ ̮ᾱ

ȦɨȠūǲǑǘȒ ˗ Ʋ ק̭ Ʋ ǵ◙ ṑ

─ │
≤⌂∫

≡™╕∆⅜⁸
╩ ∆╢
⌐│ ─
─ ╩
⇔⁸ ⅛╠
∑╠╣╢
ה

╛ ⌐╟╢
─ ⌐≈™≡

∆╢ ⅜
№╡╕∆⁹

⌐│
│ ╘╠╣

╕∑╪⅜⁸ ╩
∆╢ ⌐│⁸
─ ╩

⇔⁸ ⌐ ∂≡⁸
⅛╠ ∑╠╣

╢ ה
╛ ─ ─
⌐≈™≡ ∆

╢ ⅜№╡╕∆⁹



. ȦɨȠΉ ū ′ ֥

ƨ ȦɨȠǵӢѝū-

23

ȦɨȠūǲǑǘȒ ˗ Ǳ᷂◐֗Ǻ᷂

ȦɨȠūǲǑǘȒ ˗ Ҳ Ʋʺ Ǳ ȑ ǵɩɶɆ

⌐│
⅜

∆╢√╘⁸
╩ ∆╢ ⌐
│⁸ ─

⌐ ∆
╢ ⅜№╡╕
∆⁹

╡ ⌐≈™≡│⁸
꜠ⱬꜟA3 

[ ] 
IB ♅ꜙ►ⱥ⁸

[ ] 
VU ◘◦Ᵽ

─ ╡ ⌐
∆╢√╘⁸ ╩
∆╢ ⌐│⁸

╡ ┼─ ⌐
∆╢ ⅜№╡

╕∆⁹


