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ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק
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. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p 1  5Ʋ p  6  ǁ
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Ƥ›˗›

›♥ǵ₴ ₴ ₴ ₴ ₴ ₴

₴↓ 2018 2019 2020 2021 2022

Ћ̱›

ρ›˗

֝ ρ›˗

ρ
›
˗

Ḩ ɵ┴ ›˗
ֵ

ֵ

ᶅ ̂›˗
ֵ

ֵ

ɕɧɱɆ
֗Ǻ

ֵ

ֵ

ᵣ
ֵ

ֵ

›˗

›˗ Ồ ₳ 30 2018 ₴10
Ồ ֵ ̉ᴇ 2022 ₴

ֵ ̉ᴇ 2023 ₴

Ƣ›˗ › ֵ ỒƢ
ֵ ỒƢ

[Ḹף p6]
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[Ḹף p Ʋp 12  ǁ

ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǵ ȓֻǋ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗
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[Ḹף p 13  16  ǁ

ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗
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Ƥ˗♥ ǵὕ Кὦ ›˗ʴ Ћ₴↓ ˓

ṑ◙ ᶦǵӢѝ

₴↓ ₳ 30
(2018)

̉ᴇϷ
(2019)

̉ᴇ
(2020)

̉ᴇ
(2021)

̉ᴇ
(2022)

›
˗
К
ὦ

ρ›˗
֝ ρ›˗

ρ›˗
Ḩ ɵ┴ ›˗
ᶅ ̂›˗

›˗
ɕɧɱɆ ֗Ǻ

˗
♥

›
˗
ʴ

Ẏ

ӓ Ʋ
ἧ

ṑ Ẏ ↓ Ʀ Ʀ Ʀ
›˗ ͜ ʰ Ʀ Ʀ Ʀ
┴ Ʀ Ʀ Ʀ

ǟȚ
›˗ ͜ ʰ Ʀ Ʀ Ʀ
Ʋ Ʀ Ʀ Ʀ Ʀ Ʀ

ɵ Ҳ

ṑ
˧ Ʀ Ʀ Ʀ
᷂ṑ Ʀ Ʀ Ʀ
›˗ ͜ ʰ Ʀ Ʀ Ʀ
┴ Ʀ Ʀ Ʀ

Ҳ
ṑ

˧ Ҳ Ʀ Ʀ Ʀ
᷂ṑ Ҳ Ʀ Ʀ Ʀ
›˗ ͜ ʰ Ʀ Ʀ Ʀ
┴ Ʀ Ʀ Ʀ

ǵ ȑƲ

ṑ ǵ ȑ Ʀ
ы ρ Ʀ

Ʀ
ы ǵ Ʀ Ʀ Ʀ Ʀ Ʀ
ֻ ы ǵ Ʀ Ʀ Ʀ
ֻ ы ρ Ʀ

Ḣ Ʋ ♥ǵ Ʀ Ʀ Ʀ
˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ ›˗ ͜ ʰ Ʀ Ʀ Ʀ

∕
∕ ɵы Ʀ Ʀ Ʀ Ʀ Ʀ
ᶽ ы Ʀ Ʀ Ʀ Ʀ Ʀ

ʴǵƦǶḸף Ȇǵ ș ǠƳ

[Ḹף p15]



7

Ƥ˗♥ ǵὕ Кὦ Ἥ᷀ɵ͑ ̉ᴇ5₴↓

ṑ◙ ᶦǵӢѝ

₴↓ ̉ᴇ
(2020)

̉ᴇ
(2021)

̉ᴇ
(2022)

̉ᴇ
(2023)

̉ᴇ
(2024)

̉ᴇ
(2025)

ᵣ
ֵ
ֵ

˗
♥

Ἥ
᷀
ɵ
͑

Ẏ

ӓ Ʋ ӓ Ʋ
ἧ Ʋ ι

ǵⱨ

ṑ Ẏ ↓ Ʀ Ʀ ƨ Ɵ Ɵ
͜ ʰ [ƨ]
ȪȷƲ˗ ḹ ї Ʋ
ᾚЊ

Ʀ Ʀ ƨ Ɵ Ɵ

ǟȚ ͜ ʰ [ƨ]

ɵ̭ק
ɵ Ҳ

ṑ
˧ [ƨ]
᷂ṑ (ƨ)
ק ᷂Ḣ (ƨ)

͜ ʰ [ƨ]
ᶅ (ƨ)

ק̭
ṑ

᷂ṑ ק̭ (ƨ)
ק ᷂Ḣ̭ק (ƨ)
ק̭ ρ (ƨ)

Ҳ
ṑ

˧ Ҳ [ƨ]
᷂ṑ Ҳ (ƨ)
ק ᷂Ḣ Ҳ (ƨ)

͜ ʰ [ƨ]
Ҳ ᶅ (ƨ)

Ʋ ǵ ȓƲὰ
ӓƲ ׄɵ

ṑ
Ḣǵ Ʋ Ʀ Ʀ Ʀ ƨ Ɵ Ɵ
Ḣǵ Ҳ ƨ
֝ ↓⁪Ʋ ֻ ы
ǵ Ʋ Ṋ

Ʀ Ʀ ƨ Ɵ Ɵ

Ḣ ᷂Ʋ ӓ Ɵ

Ḣ
ṑ ₑ Ʋ Ʀ Ʀ Ʀ ƨ Ɵ Ɵ

֝ ↓⁪Ʋ Ṋ Ʀ Ʀ ƨ Ɵ Ɵ

Ҳ ɵ
Ḣ

ṑ Ɵ
ӓ Ɵ

Ḣ
ṑ

ₑ Ʋ⅝ ƲҲ
ƲԂɵ ˾

Ʀ Ʀ Ʀ ƨ Ɵ Ɵ

֝ ↓⁪Ʋ Ṋ Ʀ Ʀ ƨ Ɵ Ɵ
˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ ͜ ʰ [ƨ]

ṑ Ш ◙ (ƨ)
∕ ∕ ɵы Ʀ Ʀ ƨ Ɵ Ɵ

᷂ ӓ
ρǵ

ҧ Ʀ Ʀ
ҧ Ʀ Ʀ ƨ Ɵ Ɵ

Ὑҧ Ȫȷ
ї Ʋ їɵѹ Ʋ
᷂Ḣ֝

Ʀ Ʀ ƨ Ɵ Ɵ

ʴǵƦǶḸף ȆǵƲƨǶ˹ᶥḸףᾍ ǵƲƟǶḸף˔ὑǵ ș ǞƲ[ƨ]Ƕ ὑ ǲ ₴↓ ᶥ Ʋ(ƨ)Ƕ ὑ₡
ǲ ₴↓ ᶥ Ǎ ș ǠƳ

[Ḹף p16]
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ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p17 37  ǁ
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ƤẎ ǵ ᷂ ṑ ˘ ӓ Ʋ˘ ӓ ֗Ǻ ἧ

ṑ◙ ᶦǵӢѝ

[Ḹף p17]
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

˘ ӓ ǵ

̉ᴇ5₴↓ǵʝ ᾯǲǑǘȒ˘ ӓ ǵ ὑ ǶƲЋǭǵ ὑᾯǮ ṑḨ ǵ
͔֗Ǻ ͔ǲ ֻǞǭǋȒƳ

[Ḹף p18]

ᶫ
ʴ

ֵ

ὑ
ᾯ
׀

ʺ
̱
᷂
Ḣ

₴
↓

ҧ

ὑ
ὑ

₴
₳
᷈
Ι

1 ΙǓ
0.1ppm ș
ǏǦ
ǯ

ǤǵҊֻ

₳᷈ΙǓ
0.04ppm ș

ǏǦ
ǯ

ǤǵҊֻ

Ιǵ
Ι

₳᷈Ιǵ
ẆΙ

₳᷈ΙǓ
0.04ppm ș
ǏǦ Ǔ
̊ʣ
ǞǦ

ǚǯǵ

ṑḨ ǵ
͔

ǲȏȒ
₳᷈ΙǓ

0.04ppm ș
ǏǦ

( ) ( ) (ppm) ( ) (%) ( ) (%) (ppm) (ppm) ( ¥ɵ Ʀ) ( )

А
ȠȢɧɱɇ ⁸

̮ 5 366 8,670 0.001 0 0 0 0 0.009 0.002 Ʀ 0

⁸ ›
5 357 8,484 0.001 0 0 0 0 0.008 0.002 Ʀ 0

Г↕ӳ
⁸
̮ 5 363 8,595 0.001 0 0 0 0 0.009 0.002 Ʀ 0

11
ᾛἶ

ᾶ
⁸
̮ 5 364 8,679 0.001 0 0 0 0 0.011 0.002 Ʀ 0

12
ї
ᾛἶ

ᾶ
⁸
̮ 5 364 8,684 0.001 0 0 0 0 0.010 0.002 Ʀ 0

14
Ὗ

⁸☻
Ὗ
⁸
ᵀ 5 363 8,666 0.001 0 0 0 0 0.007 0.002 Ʀ 0

15 ἧᶸ Ὗ
⁸
̮ 5 363 8,679 0.001 0 0 0 0 0.009 0.002 Ʀ 0

ṑḨ ǵ ͔ ₳᷈Ιǵ₴ ẆΙǓ0.04ppm ̊ʤǮǉȒǚǯƳǦǧǞƲ ₳᷈ΙǓ0.04ppm ș ǏǦ
Ǔ ̊ʣ ǞǱǋǚǯƳ
ṑḨ ǵ ͔ Ιǵ ₳᷈ΙǓ0.04ppm ̊ʤǮǉȑƲǒǫƲ ΙǓ0.1ppm ̊ʤǮǉȒǚǯƳ

ṑḨ Ιǵ ₳᷈ΙǓ0.04ppm ̊ʤǮǉȑƲǒǫƲ ΙǓ0.1ppm ̊ʤǮǉȒǚǯƳ
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

˘ ӓ ǵ ᷂ [Ḹף p18 Ʋ19]

ᶫ
ʴ

ֵ

ὑ

׀
ʺ
̱

᷂
Ḣ

₴
↓

ҧ

ὑ
ὑ ₳

᷈
Ι

1 ΙǓ
0.1ppm ș

ǏǦ
ǯ

ǤǵҊֻ

₳᷈ΙǓ
0.04ppm ș

ǏǦ
ǯ

ǤǵҊֻ

Ιǵ
Ι

₳᷈Ιǵ
Ι

₳᷈ΙǓ
0.04ppm ș
ǏǦ Ǔ
̊ʣ
ǞǦ

ǚǯǵ

( ) ( ) (ppm) ( ) (%) ( ) (%) (ppm) (ppm) ( ¥ɵ Ʀ)

˜ ʸῇ
˗

5 28 672 0.001 0 0 0 0 0.006 0.002 Ʀ

ְ
˗

5 28 672 0.001 0 0 0 0 0.012 0.002 Ʀ

ṑḨ ǵ ͔ Ιǵ ₳᷈ΙǓ0.04ppm ̊ʤǮǉȑƲǒǫƲ ΙǓ0.1ppm ̊ʤǮǉȒǚǯƳ
ṑḨ Ιǵ ₳᷈ΙǓ0.04ppm ̊ʤǮǉȑƲǒǫƲ ΙǓ0.1ppm ̊ʤǮǉȒǚǯƳ

̉ᴇ5₴↓ǵ ᷂ ǲǑǘȒ˘ ӓ ǵ ὑ ǶƲ ₳᷈ΙǓ0.001ppm Ʋ
₳᷈Ιǵ ΙǓ0.002ppm Ʋ Ιǵ ΙǓ0.006 0.012ppm ǯǱǪǭ

ǋȒƳ
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

˘ ӓ ǵ

̉ᴇ5₴↓ǵʝ ᾯǲǑǘȒ˘ ӓ ǵ ὑ ǶƲЋǭǵ ὑᾯǮ ṑḨ ǲ ֻ
ǞǭǋȒƳ

[Ḹף p19 Ʋ20]

ṑḨ ǵ ͔ ₳᷈Ιǵ₴ 98 ΙǓ0.06ppm ș ǏǱǋǚǯƳ
ṑḨ Ιǵ ₳᷈ΙǓ0.04ppm ǒȐ0.06ppm ȅǮǵȼɶɱК֕ǶǤȓ̊ʤǮǉȒǚǯ

ᶫ
ʴ

ֵ

ὑ
ᾯ
׀

ʺ
̱

᷂
Ḣ

₴
↓

˘ ӓ

ҧ
ὑ

ὑ ₴₳᷈Ι Ιǵ
Ι

ΙǓ
0.2ppm ș
ǏǦ ǯ
ǤǵҊֻ

ΙǓ
0.1ppm ̊ʣ
0.2ppm ̊ʤ
ǵ ǯ
ǤǵҊֻ

₳᷈ΙǓ
0.06ppm ș
ǏǦ

ǯǤǵҊֻ

₳᷈ΙǓ
0.04ppm ̊ʣ
0.06ppm ̊ʤ
ǵ ǯǤǵҊֻ

₳᷈Ιǵ
₴ 98 Ι

98 Ι ͔
ǲȏȒ
₳᷈ΙǓ

0.06ppm
ș ǏǦ

( ) ( ) (ppm) (ppm) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) (ppm) ( )

⁸ ᵀ 5 362 8,627 0.009 0.054 0 0 0 0 0 0 0 0 0.021 0

А
ȠȢɧɱɇ

⁸ ̮ 5 355 8,446 0.013 0.065 0 0 0 0 0 0 0 0 0.030 0

⁸ › 5 349 8,142 0.014 0.061 0 0 0 0 0 0 1 0.3 0.032 0

ּ̮ӳ ⁸ ̮ 5 186 4,452 (0.012) (0.060) (0) (0) (0) (0) (0) (0) (0) (0) (0.026) (0)

Ῥ ⁸ › 5 360 8,592 0.013 0.055 0 0 0 0 0 0 1 0.3 0.031 0

⁸ ᵀ 5 301 7,154 0.009 0.051 0 0 0 0 0 0 0 0 0.024 0

Г↕
ӳ

⁸ ̮ 5 365 8,655 0.012 0.057 0 0 0 0 0 0 1 0.3 0.030 0

⁸ › 5 239 5,728 (0.090) (0.044) (0) (0) (0) (0) (0) (0) (0) (0) (0.026) (0)

10 ӳ˜ ⁸ ᵀ 5 365 8,671 0.005 0.040 0 0 0 0 0 0 0 0 0.016 0

11
ᾛἶ

ᾶ⁸ ̮ 5 364 8,684 0.012 0.077 0 0 0 0 0 0 0 0 0.029 0

12
ї
ᾛἶ

ᾶ⁸ ̮ 5 364 8,687 0.010 0.060 0 0 0 0 0 0 0 0 0.028 0

13
ɴʭ

ᾛἶ
Г↕ ̮ 5 314 7,521 0.008 0.055 0 0 0 0 0 0 0 0 0.019 0

14
Ὗ

⁸☻
Ὗ⁸ ᵀ 5 365 8,703 0.011 0.065 0 0 0 0 0 0 0 0 0.029 0

15
ἧᶸ

Ὗ⁸ ̮ 5 363 8,675 0.009 0.066 0 0 0 0 0 0 0 0 0.024 0
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

˘ ӓ ǵ ᷂ [Ḹף p19 Ʋ21]

ṑḨ Ιǵ ₳᷈ΙǓ0.04ppm ǒȐ0.06ppm ȅǮǵȼɶɱК֕ǶǤȓ̊ʤǮǉȒǚǯ

ᶫ
ʴ

ֵ

ὑ

׀
ʺ
̱

᷂
Ḣ

₴
↓

˘ ӓ

ҧ
ὑ ὑ ₳᷈Ι Ιǵ

Ι

ΙǓ
0.2ppm ș Ǐ
Ǧ ǯǤǵ

Ҋֻ

ΙǓ
0.1ppm ̊ʣ
0.2ppm ̊ʤ
ǵ ǯ
ǤǵҊֻ

₳᷈ΙǓ
0.06ppm ș
ǏǦ

ǯǤǵҊֻ

₳᷈ΙǓ
0.04ppm ̊ʣ
0.06ppm ̊ʤ
ǵ ǯǤǵҊֻ

₳᷈Ιǵ
Ι

( ) ( ) (ppm) (ppm) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) (ppm)

˜
ʸῇ

˗ ̮ 5 28 672 0.007 0.048 0 0 0 0 0 0 0 0 0.033

ְ ˗ ̮ 5 28 671 0.007 0.047 0 0 0 0 0 0 0 0 0.020

̉ᴇ5₴↓ǵ ᷂ ǲǑǘȒ˘ ӓ ǵ ὑ ǶƲ ₳᷈ΙǓ0.007ppm Ʋ
₳᷈Ιǵ ΙǓ0.020 0.033ppm Ʋ Ιǵ ΙǓ0.047 0.048ppm

ǯǱǪǭǋȒƳ
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ἧ ǵ

̉ᴇ5₴↓ǵʝ ᾯǲǑǘȒ ἧ ǵ ὑ ǶƲЋǭǵ ὑᾯǮ ṑḨ ǵ
͔֗Ǻ ͔ǲ ֻǞǭǋȒƳ

[Ḹף p21 Ʋ22]

ṑḨ ǵ ͔ ₳᷈Ιǵ₴ ẆΙǓ0.10mg/m 3̊ʤǮǉȒǚǯƳǦǧǞƲ ₳᷈ΙǓ0.10mg/m 3ș
ǏǦ Ǔ ̊ʣ ǞǱǋǚǯƳ
ṑḨ ǵ ͔ ΙǓ0.20mg/m 3̊ʤǮƲǒǫƲ ₳᷈ΙǓ0.10mg/m 3̊ʤǮǉȒǚǯƳ

ṑḨ Ιǵ ₳᷈ΙǓ0.10mg/m 3̊ʤǮǉȑƲǒǫƲ ΙǓ0.20mg/m 3̊ʤǮǉȒǚǯ

ᶫ
ʴ

ֵ

ὑ
ᾯ
׀

ʺ
̱

᷂
Ḣ

₴
↓

ҧ

ὑ

ὑ
₴₳᷈Ι

ΙǓ
0.20mg/m 3

ș ǏǦ
ǯǤǵҊֻ

₳᷈ΙǓ
0.10mg/m 3ș
ǏǦ
ǯǤǵҊֻ

Ιǵ

Ι

₳᷈Ιǵ

ẆΙ

₳᷈ΙǓ
0.10mg/m 3ș
ǏǦ Ǔ ̊ʣ
ǞǦǚǯǵ

ṑḨ ǵ
͔

ǲȏȒ ₳᷈Ι
Ǔ0.10mg/m 3

ș ǏǦ

( ) ( ) (mg/m 3 ) ( ) ( ) ( ) ( ) (mg/m 3 ) (mg/m 3 ) ( ¥ɵ Ʀ) ( )

⁸ ᵀ 5 360 8,676 0.014 0 0 0 0 0.077 0.031 Ʀ 0

А
ȠȢɧɱɇ

⁸ ̮ 5 363 8,730 0.014 0 0 0 0 0.116 0.031 Ʀ 0

⁸ › 5 364 8,626 0.011 0 0 0 0 0.097 0.030 Ʀ 0

Ῥ ⁸ › 5 358 8,597 0.013 0 0 0 0 0.164 0.031 Ʀ 0

⁸ ᵀ 5 364 8,728 0.012 0 0 0 0 0.071 0.028 Ʀ 0

Г↕
ӳ

⁸ ̮ 5 364 8,679 0.012 0 0 0 0 0.078 0.029 Ʀ 0

⁸ › 5 240 5,786 (0 .012 ) (0) (0) (0) (0) (0.086) (0.025) Ʀ (0)

10 ӳ˜ ⁸ ᵀ 5 363 8,725 0.014 0 0 0 0 0.106 0.033 Ʀ 0

11
ᾛἶ

ᾶ⁸ ̮ 5 364 8,732 0.014 0 0 0 0 0.097 0.031 Ʀ 0

12
ї
ᾛἶ

ᾶ⁸ ̮ 5 364 8,733 0.014 0 0 0 0 0.099 0.035 Ʀ 0

13
ɴʭ

ᾛἶ
Г↕ ̮ 5 314 7,561 0.016 0 0 0 0 0.104 0.039 Ʀ 0

14
Ὗ

⁸☻
Ὗ⁸ ᵀ 5 363 8,731 0.013 0 0 0 0 0.094 0.032 Ʀ 0

15 ἧᶸ Ὗ⁸ ̮ 5 361 8,697 0.013 0 0 0 0 0.091 0.032 Ʀ 0
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ἧ ǵ ᷂
[Ḹף p21 Ʋ23]

ṑḨ ǵ ͔ ₳᷈Ιǵ₴ ẆΙǓ0.10mg/m 3̊ʤǮǉȒǚǯƳǦǧǞƲ ₳᷈ΙǓ0.10mg/m 3ș
ǏǦ Ǔ ̊ʣ ǞǱǋǚǯƳ
ṑḨ ǵ ͔ ΙǓ0.20mg/m 3̊ʤǮƲǒǫƲ ₳᷈ΙǓ0.10mg/m 3̊ʤǮǉȒǚǯƳ

ṑḨ Ιǵ ₳᷈ΙǓ0.10mg/m 3̊ʤǮǉȑƲǒǫƲ ΙǓ0.20mg/m 3̊ʤǮǉȒǚǯ

ᶫ
ʴ

ֵ

ὑ

׀
ʺ
̱

᷂
Ḣ

₴
↓

ҧ

ὑ

ὑ
₳᷈Ι

ΙǓ
0.20mg/m 3

ș ǏǦ
ǯǤǵҊֻ

₳᷈ΙǓ
0.10mg/m 3ș
ǏǦ
ǯǤǵҊֻ

Ιǵ

Ι

₳᷈Ιǵ
Ι

₳᷈ΙǓ
0.10mg/m 3ș
ǏǦ Ǔ ̊ʣ
ǞǦǚǯǵ

( ) ( ) (mg/m 3 ) ( ) ( ) ( ) ( ) (mg/m 3 ) (mg/m 3 ) ( ¥ɵ Ʀ)

A ˜ ʸῇ ˗ ̮ 28 672 0.015 0 0 0 0 0.058 0.039 Ʀ

B ְ ˗ ̮ 28 672 0.015 0 0 0 0 0.048 0.040 Ʀ

̉ᴇ5₴↓ǵ ᷂ ǲǑǘȒ ἧ ǵ ὑ ǶƲ ₳᷈ΙǓ0.015
mg/ Ʋ ₳᷈Ιǵ ΙǓ0.039 0.040mg/  Ʋ Ιǵ ΙǓ0.048
0.058 mg/  ǯǱǪǭǋȒƳ
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ƤẎ ǵ ᷂ ṑ ι ǵⱨ

ṑ◙ ᶦǵӢѝ

[Ḹף p24]
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ι ǵⱨ ǵ

̉ᴇ5₴↓ǵʝ ᾯ֗Ǻ ᾯǲǑǘȒ ι ǵⱨ ǵ ὑ ǶƲ ΙǓὑ
ȈȐȓǭǋȒ ὑ ǶЋǭǵ ὑ Ǯ ΙșʤᶥǪǭǋȒƳ

[Ḹף p25 Ʋ26]

ΙǶƲƼ ṑʴǵ ὡẎ ǲȏȒβ∆ɨȷȭǵ̭ șᶫȒǦȈǵ ǯǱȒ ΙƽǲὑȈȐȓǭǋȒ Ιș ǠƳ
ǱǑƲƼ ƽǶ ΙǓὑȈȐȓǭǋǱǋǚǯș ǠƳ

⁸ ׀ ᶫʴ ֵ ὑ ׀ ₴₳᷈Ι ng/m 3 Ι ng/m 3

ɐ ֗Ǻ
Ǥǵӓֻ

⁸
0.80

6̊ʤ

Г↕ӳ 0.83
ῴ 0.85

Ὗ⁸
Ὗ⁸☻ 1.0
Ṋ 0.98

ᾫῴ⁸ Ɍ 0 .73

ɗɨɨȤɞ֗Ǻ
Ǥǵӓֻ

⁸
0.018

-

Г↕ӳ 0.012
ῴ 0.013

Ὗ⁸
Ὗ⁸☻ 0.029
Ṋ 0.024

ᾫῴ⁸ Ɍ 0.023

ȭɫɞ֗Ǻ
Ǥǵӓֻ

⁸
4.5

-

Г↕ӳ 4.1
ῴ 5.7

Ὗ⁸
Ὗ⁸☻ 4.1
Ṋ 2.8

ᾫῴ⁸ Ɍ 9.3

֗Ǻ
Ǥǵӓֻ

⁸
1.9

40 ̊ʤ

Г↕ӳ 1.8
ῴ 1.9

Ὗ⁸
Ὗ⁸☻ 1.9
Ṋ 1.6

ᾫῴ⁸ Ɍ 2.0

ɜɱȪɱ֗Ǻ
Ǥǵӓֻ

⁸
16

140 ̊ʤ

Г↕ӳ 17
ῴ 19

Ὗ⁸
Ὗ⁸☻ 21
Ṋ 16

ᾫῴ⁸ Ɍ 30

ɉɁȯɩӓֻ

⁸
5.5

25 ̊ʤ

Г↕ӳ 4.3
ῴ 4.1

Ὗ⁸
Ὗ⁸☻ 3.0
Ṋ 2.3

ᾫῴ⁸ Ɍ 6.0
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ὑ ⁸ ׀ ᶫʴ ֵ ὑ ׀ ₴₳᷈Ι ng/m 3 Ι ng/m 3

ɐ ֗Ǻ
Ǥǵӓֻ

⁸

˜ ʸῇ 0.85

6̊ʤӔ 0.99
ɛɶɆȠȢɧɱɇ 1.1
А ȠȢɧɱɇ 0.96

ɗɨɨȤɞ֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 0.012

-
B Ӕ 0.017
C ɛɶɆȠȢɧɱɇ 0.014
D А ȠȢɧɱɇ 0.018

ȭɫɞ֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 1.6

-
B Ӕ 3.1
C ɛɶɆȠȢɧɱɇ 2.4
D А ȠȢɧɱɇ 2.4

֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 1.7

40 ̊ʤ
B Ӕ 2.0
C ɛɶɆȠȢɧɱɇ 1.9
D А ȠȢɧɱɇ 1.7

ɜɱȪɱ֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 10

140 ̊ʤ
B Ӕ 15
C ɛɶɆȠȢɧɱɇ 15
D А ȠȢɧɱɇ 15

ɉɁȯɩӓֻ ⁸

A ˜ ʸῇ 1.7

25 ̊ʤ
B Ӕ 3.4
C ɛɶɆȠȢɧɱɇ 4.1
D А ȠȢɧɱɇ 4.0

ƤẎ ǵ ṑ ǵ ϐ

ι ǵⱨ ǵ ᷂
[Ḹף p25 Ʋ27]

ΙǶƲƼ ṑʴǵ ὡẎ ǲȏȒβ∆ɨȷȭǵ̭ șᶫȒǦȈǵ ǯǱȒ ΙƽǲὑȈȐȓǭǋȒ Ιș ǠƳ
ǱǑƲƼ ƽǶ ΙǓὑȈȐȓǭǋǱǋǚǯș ǠƳ

̉ᴇ5₴↓ǵ ᷂ ǲǑǘȒ ι ǵⱨ ǵ ὑ ǶƲ ΙǓὑȈȐȓǭ
ǋȒ ὑ ǶЋǭǵ ὑ Ǯ ΙșʤᶥǪǭǋȒƳ
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ι ǵⱨ ǵ ᷂

̉ᴇ5₴↓ǵ ᷂ ǲǑǘȒ ι ǵⱨ ǵ ὑ ǶƲ ΙǓὑȈȐȓǭ
ǋȒ ὑ ǶЋǭǵ ὑ Ǯ ΙșʤᶥǪǭǋȒƳ

[Ḹף p25 Ʋ27]

ΙǶƲƼ ṑʴǵ ὡẎ ǲȏȒβ∆ɨȷȭǵ̭ șᶫȒǦȈǵ ǯǱȒ ΙƽǲὑȈȐȓǭǋȒ Ιș ǠƳ
ǱǑƲƼ ƽǶ ΙǓὑȈȐȓǭǋǱǋǚǯș ǠƳ

ὑ ⁸ ׀ ᶫʴ ֵ ὑ ׀ ₴₳᷈Ι ng/m 3 Ι ng/m 3

ȩɇɝȤɞ֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 0.14

-
B Ӕ 0.16
C ɛɶɆȠȢɧɱɇ 0.16
D А ȠȢɧɱɇ 0.16

֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 3.0

-
B Ӕ 4.7
C ɛɶɆȠȢɧɱɇ 3.8
D А ȠȢɧɱɇ 4.1

֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 5.8

-
B Ӕ 9.3
C ɛɶɆȠȢɧɱɇ 11
D А ȠȢɧɱɇ 9.8

ɎɈȶȤɞ֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 1.9

-
B Ӕ 3.2
C ɛɶɆȠȢɧɱɇ 4.5
D А ȠȢɧɱɇ 5.1

ˡ ֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 21

-
B Ӕ 35
C ɛɶɆȠȢɧɱɇ 33
D А ȠȢɧɱɇ 38

ȹɪɱ֗Ǻ
Ǥǵӓֻ

⁸

A ˜ ʸῇ 0.6

-B Ӕ 0.8
C ɛɶɆȠȢɧɱɇ 0.9
D А ȠȢɧɱɇ 0.8

ΙǶƲƼ ṑʴǵ ὡẎ ǲȏȒβ∆ɨȷȭǵ̭ șᶫȒǦȈǵ ǯǱȒ ΙƽǲὑȈȐȓǭǋȒ Ιș ǠƳ
ǱǑƲƼ ƽǶ ΙǓὑȈȐȓǭǋǱǋǚǯș ǠƳ
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ƤẎ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

̉ᴇ5₴↓ǵ ᷂ ǲǑǘȒ ι ǵⱨ ǵ ὑ ǶƲ ΙǓὑȈȐȓǭ
ǋȒ ὑ ǶЋǭǵ ὑ Ǯ ΙșʤᶥǪǭǋȒƳ

[Ḹף p25 Ʋ28]

ΙǶƲƼ ṑʴǵ ὡẎ ǲȏȒβ∆ɨȷȭǵ̭ șᶫȒǦȈǵ ǯǱȒ ΙƽǲὑȈȐȓǭǋȒ Ιș ǠƳ
ǱǑƲƼ ƽǶ ΙǓὑȈȐȓǭǋǱǋǚǯș ǠƳ

ὑ ⁸ ׀ ᶫʴ ֵ ὑ ׀ ₴₳᷈Ι Êg/m 3 Ι Êg/m 3

ǼǪӓ
Ȫȷ

⁸

A ˜ ʸῇ 0.014

-
B Ӕ 0.020
C ɛɶɆȠȢɧɱɇ 0.012
D А ȠȢɧɱɇ 0.017

ǼǪӓ
ἧ

⁸

A ˜ ʸῇ <0.60

-
B Ӕ <0.60
C ɛɶɆȠȢɧɱɇ <0.60
D А ȠȢɧɱɇ <0.600

Ṋ ⁸

A ˜ ʸῇ 0.78

-
B Ӕ 1.3
C ɛɶɆȠȢɧɱɇ 2.0
D А ȠȢɧɱɇ 1.6

ι ǵⱨ ǵ ᷂
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ƤẎ ǵ ǵ ϐ

ṑ◙ ᶦǵӢѝ

Ȫȷʴǵ ӓ Ʋ ӓ ֗ǺǷǋǟȚ ↓ǵ ὑ

̉ᴇ5₴↓ǲǑǘȒ ǵ ϐǲ̢Ǎ Ȫȷʴǵ ӓ Ʋ ӓ ֗Ǻ
ǷǋǟȚ ↓ǵ ὑ ǶƲǋǡȓȉ ͔ ˔ ǵ ї ↓șʤᶥǪǭǋȒƳ

[Ḹף p29]

ӓ ֗ǺǷǋǟȚǶƲ = ΙǮǉȒƳ
ӓ ֗Ǻ ӓ Ƕ ὑƲǷǋǟȚǶɎɁȿ ὑ ֵ 11 ᶥƲ ֵ 11 ᶥ ǮǉȒƳ

ṑͪЋӲὑǶƲ ⁸ ͈ǲḨǬǔ Ʋȱɗɩȱɏɭɶ ֗Ǻȱɗɩȱɏɭɶ ˘ʱǺǲ ⁸ǲǑǋǭ
ǞǭǑȑƲ ӓ ǵ ↓ǲǫǋǭǶɚȢɧɶǵ Ҳ Ȫȷ ↓2//ħǲ ǠȒȅǮǵ ș ǋǦ ș
ᾍ ǯǞǭǋȒƳ

Ӵ̬

Ẏ ї ↓ ₴ ₳᷈ ↓

ֵ ֵ
͔ ˔

ǵ Ẏ ї ↓
ֵ ֵ

͔ ˔
ǵ₴ ₳᷈ ↓

ӓ ppm 3.9 4.9 13 2.5 2.5 4

ӓ ppm 10.3 10.7 20 9.0 8.9 11

ǷǋǟȚ g/m 3
N 0.001 0.001 0.005 0.001 0.001 0.003
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ƤẎ ǵ ǵ ϐ

ṑ◙ ᶦǵӢѝ˗ ḹЋ̱ǵ ӓ Ʋ ӓ ֗ǺǷǋǟȚǵ₴ ї

̉ᴇ5₴↓ǲǑǘȒ ǵ ϐǲ̢Ǎ˗ ḹЋ̱ǵ ӓ Ʋ ӓ
֗ǺǷǋǟȚǵ₴ ї ǶƲǋǡȓȉ ͔ ˔ ǵ₴ ї ǵ

ΙșʤᶥǪǭǋȒƳ

[Ḹף p30]

Ǆ ǅКǶƲ ֵ ֗Ǻ ֵ ǒȐǵ ї ș ǠƳ

Ӵ̬ ₴ ї
͔ ˔ ǵ₴ ї

ǵ Ι

ӓ /₴ 439 Ǆ168 ǅ 706 Ǆ289 ǅ

ӓ /₴ 1,055 Ǆ442 ǅ 1,457 Ǆ601 ǅ

ǷǋǟȚ /₴ 61 Ǆ 22 ǅ 199 Ǆ 80 ǅ
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ƤẎ ǵ ṑͪЋ ǵὕ

̉ᴇ5₴↓ǲǑǘȒ ǵ Ὶ

ṑ ̭ Ḍǵ ș̉ᴇ ₴↓ǲᾚЊǞǭǑȑƲ̉ᴇ5₴↓ǵ
ǵ Ҋș ǞǦƳ

[Ḹף p31]

̉ᴇ ₴ 15 ◙

̉ᴇ ₴ ◙
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ƤẎ ǵ ǵ ϐ

ṑ◙ ᶦǵӢѝ

Ȫȷʴǵ ι ǵⱨ ↓ǵ ὑ

̉ᴇ5₴↓ǲǑǘȒ ǵ ϐǲ̢Ǎ Ȫȷʴǵ ι ǵⱨ ↓ǵ
ὑ ǶƲǋǡȓȉ ͔ ˔ ǵ ї ↓șʤᶥǪǭǋȒƳ

[Ḹף p33]

͔ ǲ ǞǦ ǲқǏǭƲƼ ṑǵͪЋǯҍ ǲ ǠȒ ͈ƽǲǑǋǭ ѰḨ ǓὑȈȐȓǭǋȒ ὡ ǵǍǨƲ
̓ ǠȒ ǲדȅȓȒⱨ ǲǫǋǭȉ ǞǦƳ
( )Ǯ ǵ ї ↓ǶƲ ṑ◙ ͔ᾃ ̝ǲǑǋǭ ǞǦȉǵǮǉȒƳ

Ӵ̬ ֵ ֵ ͔ ˔ ǵ ї ↓
֗ǺǤǵӓֻ Êf/m 3

N
0.36 0.26 3.04

ɐ ֗ǺǤǵӓֻ Êf.l3 N
0.075 0.10 0.68

ȭɫɞ֗ǺǤǵӓֻ Êf.l3 N
0.12 0.11 1.00

ȩɇɝȤɞ֗ǺǤǵӓֻ Êf.l3 N
<0.005 <0.005 (0.018)

֗ǺǤǵӓֻ Êf.l3 N
0.17 0.089 1.83

ɗɨɨȤɞ֗ǺǤǵӓֻ Êf.l3 N
0.007 0.005 (0.090)

ɜɱȪɱ֗ǺǤǵӓֻ Êf.l3 N
0.15 0.14 2.85

ɉɁȯɩӓֻ Êf.l3 N
0.11 0.072 1.73

ǼǪ ӓֻ Êf.l3 N
20 15 (169)

Ṋӓ Êf.l3 N
34 26 (170)

֗ǺǤǵӓֻ Êf.l3 N
0.13 0.14 (1.01)

ɎɈȶȤɞ֗ǺǤǵӓֻ Êf.l3 N
0.33 0.25 (2.66)

ˡ ֗ǺǤǵӓֻ Êf.l3 N
0.6 0.55 (4.46)

ȹɪɱ֗ǺǤǵӓֻ Êf.l3 N
0.021 0.014 (1.07)
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ƤẎ ǵ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ι ǵⱨ ǵ₴ ї

̉ᴇ5₴↓ǲǑǘȒ ǵ ϐǲ̢Ǎ ι ǵⱨ ǵ₴ ї ǶƲ
ǋǡȓȉ ͔ ˔ ǵ₴ ї ǵ ΙșʤᶥǪǭǋȒƳ

[Ḹף p34]

͔ ǲǑǋǭ₴ ї ǵ ș ǪǦ ș ǞǦƳ

Ӵ̬ ₴ ї
͔ ˔ ǵ

₴ ї ǵ Ι

ɐ ֗ǺǤǵӓֻ kg/ ₴ 2.0 19

ɗɨɨȤɞ֗ǺǤǵӓֻ kg/ ₴ 0.13 2.5

ȭɫɞ֗ǺǤǵӓֻ kg/ ₴ 2.6 28

֗ǺǤǵӓֻ kg/ ₴ 7.4 84

ɜɱȪɱ֗ǺǤǵӓֻ kg/ ₴ 2.9 79

ɉɁȯɩӓֻ kg/ ₴ 2.1 48
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ƤẎ ǵ ǵ їЊ

ṑ◙ ᶦǵӢѝ

͜ ʰǵ

̉ᴇ ₴↓ǲǑǘȒ ͜ ʰְ ǵ ǶƲ ͔ ˔ ǵְ ș
șʤᶥǪǭǋȒƳ

[Ḹף p35]

ὑ ǵ˔ ְ ǶƲ ǲǑǘȒ Ẏǵְ ̉ᴇ ₴ 18 ș ǠƳ
͔ ˔ ǵְ ǶƲ ͔ ǵ˔ ǲ ǋǦὑ ǵ Ẏְ ș ǠƳ

Ӵ̬ ὑ ǵְ ͔ ˔ ǵְ

͜ ʰ ְ/ 74 220
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ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p38 83  ǁ
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Ƥ ɵ Ҳɵ̭ק ǵ ᷂ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

[Ḹף p38]
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Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ ǵ ᷂ṑ ₳

ṑ ǵ ǶƲ ͔ ˔ ǯ Ǵֿ ǮǉǪǦƳ

᷂ ǵӢѝ ὑ A5

͔
ѰḨ

ὕ Ι A5 ˔ A5

᷂

74 75 75 70
74 74 74 70

ẅ 74 74 74 70

ẋ 74 76 76 60

᷂

70 71 71 70
70 72 72 70

ẅ 66 69 69 70

ẋ 69 70 70 60

᷂

75 76 76 70
76 77 77 70

ẅ 73 75 75 70

ẋ 75 77 77 60

᷂

69 69 69 Ě
71 72 72 Ě

ẅ 68 68 68 Ě

ẋ 69 69 69 Ě

᷂

59 67 67 Ě
67 71 71 Ě

ẅ 65 65 65 Ě

ẋ 66 67 67 Ě

᷂

60 60 60 Ě
68 72 72 Ě

ẅ 66 65 65 Ě

ẋ 66 64 64 Ě

[Ḹף p40]

ǵӢѝǶƼ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽǲḨǬǔƲ Ǔ Ʋ
Ǔ 18 ƲẅǓ18 22 ǯǞǦƳ
ὑ ǵ A 5 Ƕֺ ӢѝǲǑǘȒ ɪɗɩǵ90 ɪɱȶʣ Ιǵ ẎΙș ǠƳ
ѰḨ ǶƲƼ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽƼ ṑǵͪЋǯҍ ǲ Ǡ
Ȓ ͈ƽǲȏȑḨ ș ǠƳ
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Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ ǵ ᷂ṑ ̜

ṑ ǵ ǶƲ ͔ ˔ ǯ Ǵֿ ǮǉǪǦƳ

᷂ ǵӢѝ ὑ A5

͔
ѰḨ

ὕ Ι A5 ˔ A5

᷂

72 72 72 70
73 73 73 70

ẅ 73 73 73 70

ẋ 72 73 73 60

᷂

63 67 67 70
64 68 68 70

ẅ 64 67 67 70

ẋ 62 65 65 60

᷂

72 73 73 70
72 74 74 70

ẅ 72 74 74 70

ẋ 71 74 74 60

᷂

67 66 66 Ě
70 68 68 Ě

ẅ 67 67 67 Ě

ẋ 66 66 66 Ě

᷂

66 58 58 Ě
62 65 65 Ě

ẅ 61 64 64 Ě

ẋ 61 65 65 Ě

᷂

67 65 65 Ě
68 70 70 Ě

ẅ 65 70 70 Ě

ẋ 66 67 67 Ě

[Ḹף p41]

ǵӢѝǶƼ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽǲḨǬǔƲ Ǔ Ʋ
Ǔ 18 ƲẅǓ18 22 ǯǞǦƳ
ὑ ǵ A 5 Ƕֺ ӢѝǲǑǘȒ ɪɗɩǵ90 ɪɱȶʣ Ιǵ ẎΙș ǠƳ
ѰḨ ǶƲƼ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽƼ ṑǵͪЋǯҍ ǲ Ǡ
Ȓ ͈ƽǲȏȑḨ ș ǠƳ
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Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ ǵ ק ᷂Ḣ ₳

ṑ ǵ ǶƲ ͔ ˔ ǯ Ǵֿ ǮǉǪǦƳ

᷂ ǵӢѝ
ὑ

Aeq

͔

ѰḨὕ Ι

Aeq

˔

Aeq

ק
54 57 57 60

ẋ 52 51 51 50

ק
61 62 62 60

ẋ 58 59 59 50

ק
56 56 56 60

ẋ 52 51 51 50

ק
56 56 56 55

ẋ 52 51 51 45

ק
57 57 57 55

ẋ 54 53 53 45

ק
56 57 57 55

ẋ 50 49 49 45

[Ḹף p42]

ǵӢѝǶƼ ǲ͜Ȓ ṑḨ ǲǫǋǭƽǲḨǬǔƲ Ǔ 22 Ʋẋ Ǔ22 ǯǞǦƳ
ὑ ǵ Aeq Ƕֺ ǵӢѝǲǑǘȒ ͔ ɪɗɩș ǠƳ
ṑḨ ǵ᷂Ḣǵ ḌǶƲק Ƕ ḌƲק Ƕ Ḍǲѝ ǜȓȒƳ



32

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ ǵ ק ᷂Ḣ ̜

ṑ ǵ ǶƲ ͔ ˔ ǯ Ǵֿ ǮǉǪǦƳ

᷂ ǵӢѝ
ὑ

Aeq

͔

ѰḨὕ Ι

Aeq

˔

Aeq

ק
50 53 53 60

ẋ 46 50 50 50

ק
57 59 59 60

ẋ 54 57 57 50

ק
53 54 54 60

ẋ 49 50 50 50

ק
52 54 54 55

ẋ 50 51 51 45

ק
57 56 56 55

ẋ 52 51 51 45

ק
56 57 57 55

ẋ 50 49 49 45

[Ḹף p42]

ǵӢѝǶƼ ǲ͜Ȓ ṑḨ ǲǫǋǭƽǲḨǬǔƲ Ǔ 22 Ʋẋ Ǔ22 ǯǞǦƳ
ὑ ǵ Aeq Ƕֺ ǵӢѝǲǑǘȒ ͔ ɪɗɩș ǠƳ
ṑḨ ǵ᷂Ḣǵ ḌǶƲק Ƕ ḌƲק Ƕ Ḍǲѝ ǜȓȒƳ



33

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ Ҳǵ ᷂ṑ ₳

ṑ Ҳǵ ǶƲ Ҳ Ѱ ǲḨǬǖ ὑ᷂Ḣǲ ►ǞǱǋǓƲ֓ ǯǞǭ
ӢḢǵ ѰḨ ΙșʤᶥǪǭǋȒƳ

᷂ ǵӢѝ
ὑ

10

͔
֓
ѰḨ

ὕ Ι

10

˔

10

᷂
55 53 53 (65)

ẋ 56 54 54 (60)

᷂
47 47 47 (65)

ẋ 44 44 44 (60)

᷂
50 51 51 (65)

ẋ 47 47 47 (60)

᷂
50 46 46 (65)

ẋ 48 45 45 (60)

᷂
31 33 33 (65)

ẋ 29 30 31 (60)

᷂
36 47 47 (65)

ẋ 33 40 41 (60)

[Ḹף p43]

ǵӢѝǶƼ Ҳ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽǲḨǬǔƲ Ǔ 19
Ʋẋ Ǔ19 ǯǞǦƳ
ὑ ǵ 10 Ƕֺ ǵӢѝǲǑǘȒ Ҳɪɗɩǵ80 ɪɱȶʣ Ιǵ ẎΙș ǠƳ
► ᷂ḢǶƼ Ҳ Ѱ ƽǲḨǬǖ ὑӢḢǲ ►ǞǱǋǓƲƼ Ҳ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ Ѱ
Ḩ ǵ ὑǲǫǋǭƽǮὑȈȒ ӢḢǵḨ ș֓ ǯǞǭ Кǲ ǞǦƳ



34

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ Ҳǵ ᷂ṑ ̜

ṑ Ҳǵ ǶƲ Ҳ Ѱ ǲḨǬǖ ὑ᷂Ḣǲ ►ǞǱǋǓƲ֓ ǯǞǭ
ӢḢǵ ѰḨ ΙșʤᶥǪǭǋȒƳ

᷂ ǵӢѝ
ὑ

10

͔
֓
ѰḨ

ὕ Ι

10

˔

10

᷂
52 49 49 (65)

ẋ 53 51 51 (60)

᷂
41 42 42 (65)

ẋ 41 41 41 (60)

᷂
42 44 44 (65)

ẋ 42 44 44 (60)

᷂
41 41 41 (65)

ẋ 41 41 41 (60)

᷂
28 34 34 (65)

ẋ 28 30 31 (60)

᷂
34 41 42 (65)

ẋ 32 40 41 (60)

[Ḹף p44]

ǵӢѝǶƼ Ҳ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽǲḨǬǔƲ Ǔ 19
Ʋẋ Ǔ19 ǯǞǦƳ
ὑ ǵ 10 Ƕֺ ǵӢѝǲǑǘȒ Ҳɪɗɩǵ80 ɪɱȶʣ Ιǵ ẎΙș ǠƳ
► ᷂ḢǶƼ Ҳ Ѱ ƽǲḨǬǖ ὑӢḢǲ ►ǞǱǋǓƲƼ Ҳ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ Ѱ
Ḩ ǵ ὑǲǫǋǭƽǮὑȈȒ ӢḢǵḨ ș֓ ǯǞǭ Кǲ ǞǦƳ



35

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ Ҳǵ ק ᷂Ḣ ₳

ṑ Ҳǵ ǶƲǠȀǭǵ᷂ Ǯ֓ ǯǞǦ Ҳ ΙșʤᶥǪǭǋȒƳ

᷂ ǵӢѝ
ὑ

10

͔
֓

Ҳ Ι
ὕ Ι

10

˔

10

ק
44 40 40

55 ̊ʤ

ẋ 45 41 41

ק
44 42 42

ẋ 41 39 39

ק
42 40 40

ẋ 41 38 38

ק
35 34 34

ẋ 32 26 26

ק
36 35 35

ẋ 35 33 33

ק
42 39 39

ẋ 38 31 31

[Ḹף p45]

ǵӢѝǶƼ Ҳ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽǲḨǬǔƲ Ǔ 19
Ʋẋ Ǔ19 ǯǞǦƳ
ὑ ǵ 10 Ƕֺ ǵӢѝǲǑǘȒ Ҳɪɗɩǵ80 ɪɱȶʣ Ιǵ ẎΙș ǠƳ
Ҳǲ͜Ȓ ṑḨ ǓὑȈȐȓǭǋǱǋǚǯǒȐƲʝ ǲ Ҳș ǟȒ ǟǱǋǵṑǵΙǮǉȒ Ҳ Ι Ƽ ɵЏ
ὡ ǵ ǯ 2023 ɵ Ҳ ƽ ᶧ ˲ ṑ Ӳ̝Ʋ̉ᴇ ₴ ș֓ ǯǞǭ Кǲ ǞǦƳ



36

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ṑ Ҳǵ ק ᷂Ḣ ̜

ṑ Ҳǵ ǶƲǠȀǭǵ᷂ Ǯ֓ ǯǞǦ Ҳ ΙșʤᶥǪǭǋȒƳ

᷂ ǵӢѝ
ὑ

10

͔
֓

Ҳ Ι
ὕ Ι

10

˔

10

ק
41 38 38

55 ̊ʤ

ẋ 41 36 36

ק
34 37 37

ẋ 34 36 36

ק
37 34 34

ẋ 36 34 34

ק
27 26 26

ẋ 25 25 25

ק
31 32 32

ẋ 31 30 30

ק
33 31 31

ẋ 33 27 27

[Ḹף p45]

ǵӢѝǶƼ Ҳ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽǲḨǬǔƲ Ǔ 19
Ʋẋ Ǔ19 ǯǞǦƳ
ὑ ǵ 10 Ƕֺ ǵӢѝǲǑǘȒ Ҳɪɗɩǵ80 ɪɱȶʣ Ιǵ ẎΙș ǠƳ
ʴǵ 25 ǶƲ Ҳɪɗɩ ǵ ὑʤ Ι 25 Ʌȵɗɩ ș ǠƳ
Ҳǲ͜Ȓ ṑḨ ǓὑȈȐȓǭǋǱǋǚǯǒȐƲʝ ǲ Ҳș ǟȒ ǟǱǋǵṑǵΙǮǉȒ Ҳ Ι Ƽ ɵЏ
ὡ ǵ ǯ 2023 ɵ Ҳ ƽ ᶧ ˲ ṑ Ӳ̝Ʋ̉ᴇ ₴ ș֓ ǯǞǭ Кǲ ǞǦƳ



37

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ק̭ ǵ G Ʋר ᷂ṑ ₳

ק̭ ǵ ǶƲǠȀǭǵ᷂ Ǯ֓ Ι ק̭ ș ǟ ◙ Ǔ ȓǶǟ
ȈȒǯǜȓǭǋȒ100 Ʌȵɗɩ șʤᶥǪǭǋȒƳ

᷂ ǵӢѝ
ὑ

Geq

͔

֓ Ιὕ Ι

Geq

˔

Geq

᷂
87 85 85

100

ẋ 82 79 79

᷂
86 86 86

ẋ 83 83 83

᷂
87 87 87

ẋ 81 82 82

᷂
95 94 94

ẋ 91 88 88

᷂
77 77 77

ẋ 75 77 77

᷂
80 86 86

ẋ 76 85 85

[Ḹף p46]

ǵӢѝǶƼ ǲ͜Ȓ ṑḨ ǲǫǋǭƽǲḨǬǔƲ Ǔ 22 Ʋẋ Ǔ22 ǯǞǦƳ
ὑ ǶƲ1 20 Hzǵק ₑǮ ǞǦƳ
ὑ ǵ Geq Ƕֺ ǵӢѝǲǑǘȒ ר ͔ ᶿɪɗɩș ǠƳ
֓ ΙǲǫǋǭǶƼ̭ק ǵ ὑ ǲ ǠȒɜɉɣȠɩƽǲȏȒǯƲ 100 Ʌȵɗɩș ǏȒǯ̭ק ș ǟƲ100
ɅȵɗɩǉǦȑǒȐ ◙ Ǔ ȓǶǟȈȒǯǜȓǭǋȒǚǯǒȐƲ100 Ʌȵɗɩ ǯǞǦƳ



38

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ק̭ ǵ G Ʋר ᷂ṑ ̜

ק̭ ǵ ǶƲǠȀǭǵ᷂ Ǯ֓ Ι ק̭ ș ǟ ◙ Ǔ ȓǶǟ
ȈȒǯǜȓǭǋȒ100 Ʌȵɗɩ șʤᶥǪǭǋȒƳ

᷂ ǵӢѝ
ὑ

Geq

͔

֓ Ιὕ Ι

Geq

˔

Geq

᷂
81 79 79

100

ẋ 79 77 77

᷂
81 82 82

ẋ 81 82 82

᷂
80 82 82

ẋ 77 81 81

᷂
88 86 86

ẋ 85 84 84

᷂
73 76 76

ẋ 71 75 75

᷂
75 86 86

ẋ 75 83 84

[Ḹף p47]

ǵӢѝǶƼ ǲ͜Ȓ ṑḨ ǲǫǋǭƽǲḨǬǔƲ Ǔ 22 Ʋẋ Ǔ22 ǯǞǦƳ
ὑ ǶƲ1 20 Hzǵק ₑǮ ǞǦƳ
ὑ ǵ Geq Ƕֺ ǵӢѝǲǑǘȒ ר ͔ ᶿɪɗɩș ǠƳ
֓ ΙǲǫǋǭǶƼ̭ק ǵ ὑ ǲ ǠȒɜɉɣȠɩƽǲȏȒǯƲ 100 Ʌȵɗɩș ǏȒǯ̭ק ș ǟƲ100
ɅȵɗɩǉǦȑǒȐ ◙ Ǔ ȓǶǟȈȒǯǜȓǭǋȒǚǯǒȐƲ100 Ʌȵɗɩ ǯǞǦƳ



39

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ק̭ ǵ G קƲר ᷂Ḣ ₳

᷂ ǵӢѝ
ὑ

Geq

͔

֓ Ιὕ Ι

Geq

˔

Geq

ק
75 76 76

100

ẋ 73 73 73

ק
80 82 82

ẋ 75 79 79

ק
75 74 75

ẋ 73 72 73

ק
78 79 79

ẋ 71 72 72

ק
74 75 75

ẋ 73 75 75

ק
70 72 73

ẋ 65 67 69

[Ḹף p50]

ǵӢѝǶƼ ǲ͜Ȓ ṑḨ ǲǫǋǭƽǲḨǬǔƲ Ǔ 22 Ʋẋ Ǔ22 ǯǞǦƳ
ὑ ǶƲ1 20 Hzǵק ₑǮ ǞǦƳ
ὑ ǵ Geq Ƕֺ ǵӢѝǲǑǘȒ ר ͔ ᶿɪɗɩș ǠƳ
֓ ΙǲǫǋǭǶƼ̭ק ǵ ὑ ǲ ǠȒɜɉɣȠɩƽǲȏȒǯƲ 100 Ʌȵɗɩș ǏȒǯ̭ק ș ǟƲ100
ɅȵɗɩǉǦȑǒȐ ◙ Ǔ ȓǶǟȈȒǯǜȓǭǋȒǚǯǒȐƲ100 Ʌȵɗɩ ǯǞǦƳ

ק̭ ǵ ǶƲǠȀǭǵ᷂ Ǯ֓ Ι ק̭ ș ǟ ◙ Ǔ ȓǶǟ
ȈȒǯǜȓǭǋȒ100 Ʌȵɗɩ șʤᶥǪǭǋȒƳ



40

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ ϐ

ק̭ ǵ G קƲר ᷂Ḣ ̜

᷂ ǵӢѝ
ὑ

Geq

͔

֓ Ιὕ Ι

Geq

˔

Geq

ק
72 70 71

100

ẋ 70 70 71

ק
73 79 79

ẋ 71 78 78

ק
71 70 71

ẋ 69 68 70

ק
71 72 72

ẋ 69 70 70

ק
70 72 73

ẋ 69 71 72

ק
65 67 69

ẋ 62 63 67

[Ḹף p51]

ǵӢѝǶƼ ǲ͜Ȓ ṑḨ ǲǫǋǭƽǲḨǬǔƲ Ǔ 22 Ʋẋ Ǔ22 ǯǞǦƳ
ὑ ǶƲ1 20 Hzǵק ₑǮ ǞǦƳ
ὑ ǵ Geq Ƕֺ ǵӢѝǲǑǘȒ ר ͔ ᶿɪɗɩș ǠƳ
֓ ΙǲǫǋǭǶƼ̭ק ǵ ὑ ǲ ǠȒɜɉɣȠɩƽǲȏȒǯƲ 100 Ʌȵɗɩș ǏȒǯ̭ק ș ǟƲ100
ɅȵɗɩǉǦȑǒȐ ◙ Ǔ ȓǶǟȈȒǯǜȓǭǋȒǚǯǒȐƲ100 Ʌȵɗɩ ǯǞǦƳ

ק̭ ǵ ǶƲǠȀǭǵ᷂ Ǯ֓ Ι ק̭ ș ǟ ◙ Ǔ ȓǶǟ
ȈȒǯǜȓǭǋȒ100 Ʌȵɗɩ șʤᶥǪǭǋȒƳ



41

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ їЊ

˧ ǵ

˧ ǵ ǶƲ ͔ ˔ ǯ Ǵֿ ǮǉǪǦƳ

᷂ ׀
ὑ

Aeq

͔

ṑḨὕ Ι

Aeq

˔

Aeq

⁸ ּ̮′ 72 72 72 65

⁸ 66 67 67 70

⁸ ּ̮′ 68 68 68 70

⁸ ּ̮′ 69 70 70 65

[Ḹף p78]

ὑ ǵ Aeq ǶƼ ǲ͜Ȓ ṑḨ ǲǫǋǭƽǲḨǬǖ 22 ǲǑǘȒ ͔ ɪɗɩș ǠƳ
֓ ǯǞǭƲ ǵ ↓ ⁸ ǶƲ ὑș ǪǦḹֻǲǑǋǭƲ ὑ᷂ḢКǲǑǘȒ Ҳ Ǔ ↓
ș ǏǭǋȒǚǯǲȏȑ ǵק ǵ ṑǓ Ǟǖ ǱȖȓȒǯ ȈȒǯǔǶƲ ↑ ЏὄỖᴣ̝ǲᾍǞ șḦȒ
Ȁǔǚǯș ǠȒȉǵǯǠȒƳ ǶƲǋǡȓȉ 75 dBǓὑȈȐȓǭǋȒƳ



42

Ƥ ɵ Ҳɵ̭ק ǵ ṑ ǵ їЊ

˧ Ҳǵ

˧ Ҳǵ ǶƲǠȀǭǵ᷂ Ǯ֓ ǯǞǦ Ҳ ΙșʤᶥǪǭǋȒƳ

᷂ ׀ ǵӢѝ
ὑ

10

͔ ֓
Ҳ
Ι

ὕ Ι

10

˔

10

⁸ ּ̮′
54 50 50 

55 ̊ʤ

ẋ 54 50 50 

⁸
46 44 44 

ẋ 41 40 40 

⁸ ּ̮′
42 42 42 

ẋ 35 34 34 

⁸ ּ̮′
46 45 45 

ẋ 40 40 40 

[Ḹף p79]

ǵӢѝǶƼ Ҳ Ѱ ǵ ὑǲḨǬǖ ֗ǺӢḢǵӢѝǛǯǵ ѰḨ ǵ ὑǲǫǋǭƽǲḨǬǔƲ Ǔ 19
Ʋẋ Ǔ19 ǯǞǦƳ
ὑ ǵ 10 Ƕֺ ǵӢѝǲǑǘȒ Ҳɪɗɩǵ80 ɪɱȶʣ Ιǵ ẎΙș ǠƳ
Ҳǲ͜Ȓ ṑḨ ǓὑȈȐȓǭǋǱǋǚǯǒȐƲʝ ǲ Ҳș ǟȒ ǟǱǋǵṑǵΙǮǉȒ Ҳ Ι Ƽ ɵЏ
ὡ ǵ ǯ 2023 ɵ Ҳ ƽ ᶧ ˲ ṑ Ӳ̝Ʋ̉ᴇ ₴ ș֓ ǯǞǭ Кǲ ǞǦƳ
֓ ǯǞǭƲ ǵ ↓ ⁸ ǶƲ ὑș ǪǦḹֻǲǑǋǭƲ ὑ᷂ḢКǲǑǘȒ Ҳ Ǔ ↓
ș ǏǭǋȒǚǯǲȏȑ ǵק ǵ ṑǓ Ǟǖ ǱȖȓȒǯ ȈȒǯǔǶƲ ↑ ЏὄỖᴣ̝ǲᾍǞ șḦȒ
Ȁǔǚǯș ǠȒȉǵǯǠȒƳ ǶƲǋǡȓȉ 70 dBƲẋ 65 dBǓὑȈȐȓǭǋȒƳ



43

Ƥ ɵ Ҳɵ̭ק ǵ

ṑͪЋ ǵὕ [Ḹף p80]

ᶅǶᾶК֛ Ʋ ȩɎɶǵ֝ȑ̂ǘƲ Ҳ ᶅǶ▌ᶭǱḨ ʣǵ Ʋ
ק̭ ᶅǶᾶК֛ ș ǋƲ ɵ Ҳɵ̭ק ǵ ș̭ ǞǭǋȒƳ

̉ᴇ ₴ ◙ ̉ᴇ ₴ ◙

̉ᴇ ₴ ◙ ̉ᴇ ₴ ◙



44

ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p84 194  ǁ



45

Ƥ˗♥ Ἥ᷀ɵ͑

ƨ 

ᾍ ˗ ὕ ӢḢǵק ḢǲǑǘȒ Ʋ ( Ḣ) ֗Ǻ 
Ҳ ( Ḣ)ǲǫǋǭǶƲƼ Ҙ ԍἧҘ ǲ͜Ȓ Ḣ ṑɠɉ
ȽɨɱȮ ǵḨ Ǐ ƽș֓ ǲƲ Ồ ₴Ѽ
ǒȐ ș ỒǞƲ Ồ♥ ₴ Ḩ ♥ ₴
șדȇƳ ǵ ș ǞƲ ₴ ǵ ș Ǎ˔ὑǮǉȒƳ

˹ᶥǵḸףᾍ ǶƲ ֵ ͑ Ồ ̉ᴇ ₴
ǒȐ ₴ ̉ᴇ ₴гἳ ἳ ǯǞǦƳ

ǱǑƲ̉ᴇ ₴↓гἳ ̉ᴇ ₴ ǲȉ ș ǪǭǋȒ
ǓƲ ᶥǲ ₴ ᶤἳ ș Ǟǭ șḸףǠȒƳ

[Ḹף p84 Ʋ144 Ʋ162]



46

Ƥ˗♥ Ἥ᷀ɵ͑ [Ḹף p46 Ʋ67 Ʋ75 Ʋ94]

ק ḢǲǑǘȒ ǯḸף ǲǫǋǭ

̉ᴇ3₴2 ǲ Ḣ ș ỒƳ ֵ Ƕ̉ᴇ ₴ Ʋ ֵ Ƕ̉ᴇ ₴
ǲ͑ ỒǞǦƳ

ѼᶥǵḸף ǲǶƲ̉ᴇ ₴↓гἳ  ̉ᴇ ₴↓ ἳ ǵᶤἳѝș Ƴ
˹ᶥǵḸף ǲǶƲ̉ᴇ ₴↓гἳ  ̉ᴇ ₴↓ ἳ ǵᶤἳѝș Ƴ

 
10 11 12

R4/2 R4/5 R4/8 R4/11 R5/2 R5/5

 

4 5

4 4

3

10 11 12

R5/ 8 R5/ 11
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Ƥ ǵ ᷂ ṑ ɵṊѝ

ṑ◙ ᶦǵӢѝ

[Ḹף p85]
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Ƥ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ʤ0.5 ῁ǵ Ƕ9.0 18-8ħƲ ʤ ῁
ǵ Ƕ9.0 18-5ħƲ ʤ ῁ǵ Ƕ9.1 2/-/ħǵ ᶪǲǉȒƳ

[Ḹף p87 Ʋ96]

ὑ῁ Ӵ̬
ἳ ẃἳ ἳ гἳ

̭ ₳᷈ ̭ ₳᷈ ̭ ₳᷈ ̭ ₳᷈

˗♥

(͑ 2₴ )

ʤ0.5 ῁ ħ 21.1 17.4 19.3 29.9 26.9 29.1 26.0 20.6 22.0 16.1 9.0 11.0

ʤ ῁ ħ 20.1 16.9 18.7 29.6 26.8 28.9 25.3 20.5 22.0 15.7 9.0 11.0

ʤ ῁ ħ 20.7 16.5 17.9 30.0 26.8 28.6 23.7 20.5 21.9 15.7 9.1 11.0

Ṋѝǵ ͑ 2₴

ὑ῁ Ӵ̬
ἳ ẃἳ ἳ гἳ

̭ ₳᷈ ̭ ₳᷈ ̭ ₳᷈ ̭ ₳᷈

˗♥

(͑ 2₴ )

ʤ0.5 ῁ 30.0 22.6 27.3 30.9 24.6 28.2 32.0 28.9 31.3 32.1 28.4 30.6

ʤ ῁ 30.9 23.6 28.3 31.0 25.1 28.5 31.9 29.2 31.3 32.1 28.8 30.7

ʤ ῁ 31.5 26.6 29.8 31.0 26.6 29.1 31.9 30.4 31.5 32.1 29.3 31.7

͑ ₴ ǲǑǋǭƲ ʤ0.5 ῁ǵṊѝǶ22.6 32.1 Ʋ ʤ ῁
ǵṊѝǶ23.6 32.1 Ʋ ʤ ῁ǵṊѝǶ26.6 32.1 ǵ ᶪǲǉȒƳ
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Ƥ ǵ ᷂ ṑ ǵ ȓƲὰ ӓ

ṑ◙ ᶦǵӢѝ

[Ḹף p105]
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Ƥ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ȢȨɱ ↓ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ȢȨɱ ↓Ƕ Ḍǵ2 ̱ 5.6 Ʋ
Ḍǵ9 ̱ 8.3 Ǔ ṑḨ Ιǲ ֻǞǭǑȐǡƲǤȓ̊Ẇǵ ̱Ƕ
ṑḨ ǲ ֻǞǭǋȒƳ

[Ḹף p106 Ʋ110]

ӓἶ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲӓἶ ǵ ↓Ƕ Ḍǵ ̱
22.2 Ǔ ṑḨ Ιǲ ֻǞǭǑȐǡƲǤȓ̊Ẇǵ ̱Ƕ ṑḨ ǲ

ֻǞǭǋȒƳ

Ӵ̬
Ḣ
Ḍ

ṑ
Ḩ ᷂ ̱

ṑḨ ǯǵ m/n
ᾛ Ẏ ₳᷈ ἳ ẃἳ ἳ гἳ ₴

˗♥

(͑ 2₴ )

7.8
8.3

3 36 7.9 8.4 8.1 0/9
( 0.0)

2/9
(22.2)

0/9
( 0.0)

0/9
( 0.0)

2/36
( 5.6)

7.0
8.3

9 108 7.8 8.5 8.1 7/27
(25.9)

2/27
( 7.4)

0/27
( 0.0)

0/27
( 0.0)

9/108
( 8.3)

Ӵ̬
Ḣ
Ḍ

ṑ
Ḩ ᷂ ̱

ṑḨ ǯǵ m/n
ᾛ Ẏ ₳᷈ ἳ ẃἳ ἳ гἳ ₴

˗♥

(͑ 2₴ )

mg/L

3mg/L
̊ʤ

3 36 1.4 3.7 2.6 4/9
(44.4)

2/9
(22.2)

0/9
( 0.0)

2/9
( 22.2)

8/36
(22.2)

8mg/L
̊ʤ

9 108 1.3 4.8 2.8 0/27
( 0.0)

0/27
( 0.0)

0/27
( 0.0)

0/27
( 0.0)

0/108
( 0.0)
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Ƥ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

Ἥ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ Ἥ ǵ ↓Ƕ Ḍǵ6 ̱ 12.5 Ʋ
Ḍǵ7 ̱ 4.9 Ʋ Ḍǵ4 ̱ 10 .0 Ǔ ṑḨ Ιǲ

ֻǞǭǑȐǡƲǤȓ̊Ẇǵ ̱Ƕ ṑḨ ǲ ֻǞǭǋȒƳ

[Ḹף p114 Ʋ118]

Ɍɩɜɩɖȫȳɱ ї ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲɌɩɜɩɖȫȳɱ ї ǵ ↓ǶƲ ṑḨ Ǔὑ
ȈȐȓǭǋȒ ḌǮǶЋǭǵ ̱Ǔ ṑḨ ǲ ֻǞǭǋȒƳ

Ӵ̬
Ḣ
Ḍ

ṑ
Ḩ ᷂ ̱

ṑḨ ǯǵ m/n
ᾛ Ẏ ₳᷈ ἳ ẃἳ ἳ гἳ ₴

˗♥

(͑ 2₴ )

mg/L

їǜȓ
Ǳǋǚǯ

3 36 <0.5 <0.5 <0.5 0/9
( 0.0)

0/9
( 0.0)

0/9
( 0.0)

0/9
( 0.0)

0/36
( 0.0)

9 108 <0.5 <0.5 <0.5

Ӵ̬
Ḣ
Ḍ

ṑ
Ḩ ᷂ ̱

ṑḨ ǯǵ m/n
ᾛ Ẏ ₳᷈ ἳ ẃἳ ἳ гἳ ₴

˗♥

(͑ 2₴ )

mg/L

5mg/L
̊ʣ

3 48 1.6 12 7.5 2/12
(16.7)

4/12
(33.3)

0/12
( 0.0)

0/12
( 0.0)

6/48
(12.5)

2mg/L
̊ʣ

9 144 1.2 12 6.8 0/36
( 0.0)

7/36
(19.4)

0/36
( 0.0)

0/36
( 0.0)

7/144
( 4.9)
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Ƥ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

Ћ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲЋ ǵ ↓Ƕĭ Ḍǵ ̱ 2.8 Ǔ ṑḨ
ǲ ֻǞǭǑȐǡƲǤȓ̊Ẇǵ ̱Ƕ ṑḨ ǲ ֻǞǭǋȒƳ

[Ḹף p122 Ʋ126]

Ћ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲЋ ǵ ↓Ƕĭ Ḍǵ3 ̱ 8.3 ƲĮ Ḍǵ5
̱ 4.6 Ǔ ṑḨ ǲ ֻǞǭǑȐǡƲǤȓ̊Ẇǵ ̱Ƕ ṑḨ ǲ

ֻǞǭǋȒƳ

Ӵ̬
Ḣ
Ḍ

ṑ
Ḩ ᷂ ̱

ṑḨ ǯǵ m/n
ᾛ Ẏ ₳᷈ ἳ ẃἳ ἳ гἳ ₴

˗♥

(͑ 2₴ )

mg/L

ĭ
0.6mg/L
̊ʤ 3 36 0.26 0.63 0.39

1/9
(11.1)

0/9
( 0.0)

0/9
( 0.0)

0/9
( 0.0)

1/36
( 2.8)

Į
1mg/L
̊ʤ 9 108 0.29 0.88 0.44

0/27
( 0.0)

0/27
( 0.0)

0/27
( 0.0)

0/27
( 0.0)

0/108
( 0.0)

Ӵ̬
Ḣ
Ḍ

ṑ
Ḩ ᷂ ̱

ṑḨ ǯǵ m/n
ᾛ Ẏ ₳᷈ ἳ ẃἳ ἳ гἳ ₴

˗♥

(͑ 2₴ )

mg/L

ĭ
0.05mg/L
̊ʤ 3 36

0.01
9

0.06
5

0.03
5

1/9
(11.1)

2/9
(22.2)

0/9
( 0.0)

0/9
(0.0)

3/36
( 8.3)

Į
0.09mg/L
̊ʤ 9 108

0.02
4

0.1
0 

0.04
6

0/27
(0.0)

5/27
( 18.5)

0/27
( 0.0)

0/27
( 0.0)

5/108
( 4.6)
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Ƥ ǵ ᷂ ṑ ׄɵ

ṑ◙ ᶦǵӢѝ

[Ḹף p134]



54

Ƥ ǵ ṑ ǵ ϐ

ṑ◙ ᶦǵӢѝ

ׄɵ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ǶƲ ᷂ 105 ǮǶƲ₳᷈3.4cm/s 11.3 
3.4cm/s Ʋ Ẏ27.7cm/s ǮǉȑƲ ᷂ 106 ǮǶƲ₳᷈4.7cm/s
7.4cm/s Ʋ Ẏ31.1cm/s ǮǉǪǦƳ

[Ḹף p134,135]

Ӵ̬
ἳ ẃἳ ἳ гἳ

₳᷈ Ẏ ₳᷈ Ẏ ₳᷈ Ẏ ₳᷈ Ẏ

˗♥
(͑ 2₴ )

105 cm/s 11.3 25.1 8.0 27.7 3.4 10.8 5.2 23.7

106 cm/s 7.4 31.1 5.2 21.9 4.7 22.7 5.3 17.4
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Ƥ ǵ ᷂

ṑ◙ ᶦǵӢѝ

[Ḹף p138]
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Ƥ ǵ ǵ ϐ ǵ ȓ

ֻ ы ρ ǵ ǵ ὑ Ἥ᷀ɵ͑

̉ᴇ ₴↓ǲǑǘȒ ֻ ы ρ ї֥ǵ ὑ ǶƲ Ȣ
Ȩɱ ↓Ǔ Ι Ἥ᷀ɵ͑ ǵΙ ǵ ᶪКǮǉȑƲǤǵ̀ǵ
Ƕǋǡȓȉ Ι Ἥ᷀ɵ͑ ǵΙ șʤᶥǪǭǋȒƳ

Ӵ̬ ὑ
Ι

(Ἥ᷀ɵ͑ ǵΙ)
ὑᶥ

ẎΙ
m3 /

1,661
1,890

₳᷈Ι 1,211

ȢȨɱ ↓
ẎΙ 8.0

5.8 8.6 50
ᾛΙ 7.4

ӓἶ
ẎΙ

mg/L
4.4

10 Ǆ 5ǅ
₳᷈ ẎΙ 3.8

ẎΙ mg/L 4 15 Ǆ10 ǅ 50

ד
ẎΙ

mg/L
5.4

30 Ǆ10 ǅ
₳᷈ ẎΙ 1.9

ד
ẎΙ

mg/L
0.17

2Ǆ 1ǅ
₳᷈ ẎΙ 0.10

Ɍɩɜɩɖȫȳɱ ї ד ẎΙ mg/L <1 1 50

ǼǪ ֗ǺǤǵӓֻ ד ẎΙ mg/L 1.6 15 50

Ι Ἥ᷀ɵ͑ ǵΙ ǶƲ Ẏ ї ↓ ș Ǡ Ǆ ǅКǶƲ ₳᷈Ιș ǠƳ Ƴ
ὑᶥ ǵ Ƕ ὑƲǤȓ̊ẆǶɎɁȿ ὑǵᶥ ș ǠƳ

[Ḹף p140]
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Ƥ ǵ ǵ ϐ

֝ ↓⁪֗Ǻ Ṋ ǵ ὑ

̉ᴇ ₴↓ǲǑǘȒ ǵ ϐǲ̢Ǎ ǵ ὑ ǶƲ Ιș
ǞǭǋȒƳ

Ƽ<ƽǶὑ ʤ Ι ș ǠƳ
ΙǶƲ֝ ↓⁪Ǔ ħ̊ʤƲ Ṋ Ǔ ֥ ǲǑǋǭ їǜȓǱǋǚǯǮǉȒƳ

Ƕ ὑƲ Ṋ ǶɎɁȿ ὑ ὑᶥ 50 ᶥ ǮǉȒƳ

[Ḹף p141]

ὑ

֝ ↓⁪ ħ
Ṋ

mg/L
ֵ ֵ

ẎΙ ẎΙ

̉ᴇ5₴↓ 6.7 6.5 <0.01
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Ƥ Ḣ ǵ ᷂ ṑ

ṑ◙ ᶦǵӢѝ

[Ḹף p145]
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Ƥ Ḣ ǵ ṑ ǵ ϐ

ₑ ɵ ό ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ₑ ɵ ό ǵ₴ ǵ ї
Ƕ11 ǮƲʺǱї ǶƲǤǵ̀ǵ Ʋ ǵȠȨȳι ȠȨȳ
ȽȢɕ ǮǉȒƳ

ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
ʺǱї ǵ Кǵ ΙǶƲ ↓ǲᾍǠȒ ↓ ș ǠƳ
ʺǱї ǶƲ ↓ǲᾍǠȒ ↓ Ǔʣ̬ ǵȉǵș ǠƳ

[Ḹף p145]

ἳ
(̉ᴇ ₴ 9Ʋ10,13 )

ẃἳ
(̉ᴇ ₴ 17 Ʋ19 Ʋ22 )

ἳ
(̉ᴇ ₴11 Ʋ Ʋ14 )

гἳ
(̉ᴇ ₴2 13 16 )

Ǆ5ǅ 3 3 3 4

Ǆ3ǅ 1 0 0 3

Ǆ1ǅ 0 0 0 1

Ǥǵ̀Ǆ2ǅ 1 1 1 2

ֻ Ǆ11 ǅ 5 4 4 10

ʺ
Ǳ
ї

ι( )  (10.7)
ι (8.3)

Ǥǵ̀
(100) (100) (89.3 ) (84.5)

(7.1)
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Ƥ Ḣ ǵ ṑ ǵ ϐ

ₑ ɵ ֝ȑ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ₑ ɵ ֝ȑ ǵ₴ ǵ ї Ƕ
12 ǮƲʺǱї Ƕ ǵɝɩƲȠȨȳι ȠȨȳȽȢɕ Ǯǉ
ȒƳ

ї ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
₳᷈ї ǵƼ ƽǶ0.1g/m 2 ș ǠƳ

ǵƼ ƽǶ0.1 ș ǠƳ
ʺǱї ǵ Кǵ ΙǶƲ ї ǲᾍǠȒ ș ǠƳ
ʺǱї ǶƲ ї ǲᾍǠȒ Ǔʣ̬ ǵȉǵș ǠƳ
₳᷈ї Ƕᶤ ˜Њǵ ͜ǮƲֻ Ǔʝ ǞǱǋǚǯǓǉȒƳ

[Ḹף p146]

ἳ
(̉ᴇ ₴ 9Ʋ10Ʋ13 )

ẃἳ
(̉ ᴇ ₴ 17Ʋ19Ʋ22 )

ἳ
(̉ ᴇ ₴11 3Ʋ4Ʋ14 )

гἳ
(̉ ᴇ ₴2 13 16 )

ї Ǆ19 ǅ 11 6 9 17

₳᷈
ї

(g/m 2 )

50.0 5.7 14.7 4.0
0.3 + + 4.4
0.2 0.0 0.0 7.2

Ǥǵ̀ + + + +
ֻ 50.6 5.7 14.8 15.6

98.9 99.9 99.7 25.5
0.6 + + 28.4
0.4 0.0 0.0 46.0

Ǥǵ̀ + + 0.2 0.1

ʺǱ
ї

                   (84.6)
ι              (7.4)

ι( )    (6.2)
ι( )   (0.6)

ι            (50.9)
ι( ) (46.4)
ι( )  (2.5)

ι( )  (64.3)
ι (25.7)

ι( )   (9.8)

ι( ) (8.8)
                      (8.6)

(0.5)
            (0.1)

(0.1) ι    (20.7)
           (6.2)

ι (45.7)

Ǥǵ̀ (0.2)
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Ƥ Ḣ ǵ ṑ ǵ ϐ

ɕɧɱȭɆɱǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ɕɧɱȭɆɱǵ₴ ǵ ї Ƕ166 ǮƲ
ʺǱї ǶɍɕɆ Ʋ ǵSkeletonema costatum complex Ǯǉ
ȒƳ

῁Ƕ ῁Ǔ ʤ0.5 Ʋʤ῁Ǔ ʤ10 ǮǉȒƳ ǦǧǞƲ Ǔ10 ̊ ǵḹֻǶ ⅝ʣ
ї ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
ʺǱї ǵ Кǵ ΙǶƲ῁ѩǵ ї ǲᾍǠȒ ș ǠƳ
ʺǱї ǶƲ῁ѩǵ ї ǲᾍǠȒ Ǔʣ̬ ǵȉǵș ǠƳ

[Ḹף p156]

ἳ
(̉ᴇ5₴ 16 )

ẃἳ
(̉ᴇ5₴ 1 )

ἳ
(̉ᴇ5₴11 2 )

гἳ
(̉ᴇ5₴ 7 )

ї Ǆ166 ǅ 82 107 108 108

῁ѩї

( /L)

Ћ
῁

₳᷈ 2,330,963 226,700 1,517,479 461,896

ᾛ Ẏ
74,500

8,745,600

30,200

682,000

12,400

4,943,600

280,900

648,000

ʺǱ
ї

Ћ
῁

ȭɨɕɆ (5.8)

ɧɓȡɇ

Skeletonema costatum
complex               (84.2)
Cerataulina pelagica

(6.4)
Chaetoceros sociale

(2.2)
Pseudo - nitzschia
pungens   (1.1)

Chaetoceros 
compressum (11.0)
Thalassiosira spp.   (8.6)

Skeletonema costatum
complex                 (4.0)
Rhizosolenia fragilissima

(0.9)
Pseudo - nitzschia spp.

(0.8)

Eucampia zodiacus (29.7)
Skeletonema costatum
complex                      (6.3)
Pseudo - nitzschia pungens

(5.3)
Chaetoceros constrictum

(5.0)

Ǥǵ̀         (1.3)
(9.3)

ⱨ    (8.9)
Ceratium furca (1 .4 )

       (87 .6 )
ⱨ     (32.8)
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ƤҲ Ḣ ǵ ᷂ ṑ

ṑ◙ ᶦǵӢѝ

[Ḹף p163]
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ƤҲ Ḣ ǵ ṑ ǵ ϐ

ₑ Ҳ ɵ ό ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ₑ Ҳ ɵ ό ǵ₴ ǵ ї Ƕ31
ǮƲʺǱї ǶΉ̱ ǮǶ ̱Ҳ ǵɞɧȳȫȢȪȢƲȱȤɫȦɱȩɭɐɎɨȪ

ȢƲ Ҳ ǵȠɟɨȩɓȶɂɚƲȢɭɓȶɂɚ ǮƲ ↓ǮǶ ̱Ҳ ǵɞɧȳȫ
ȢȪȢƲɜȪȫƲ Ҳ ǵȠɟɨȩɓȶɂɚƲȢɭɓȶɂɚ ǮǉȒƳ

ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǭǵ ї ș ǠƳ
Ή̱ ǵ+Ƕ ʥ ǵ ї ș ǠƳ
ʺǱї ǵ Кǵ ΙǶƲ ↓ǲᾍǠȒ ↓ ȅǦǶ Ή̱ ǲᾍǠȒΉ̱ ș ǠƳ
ʺǱї ǶƲ ↓ǲᾍǠȒ ↓ ȅǦǶ Ή̱ ǲᾍǠȒΉ̱ Ǔʣ̬ ǵȉǵș ǠƳ

[Ḹף p164]
ἳ

(̉ ᴇ5₴ 9Ʋ10Ʋ13 )
ẃἳ

(̉ ᴇ5₴ 17Ʋ19Ʋ22 )
ἳ

(̉ ᴇ5₴11 3Ʋ4Ʋ14 )
гἳ

(̉ ᴇ5₴2 13Ʋ15Ʋ16 )
◐Ҳ Ǆ 1ǅ 1 1 1 1
̱Ҳ Ǆ12 ǅ 8 9 8
Ҳ Ǆ 6ǅ 5 3 4 5

Ǥǵ̀Ǆ12 ǅ 10 5 12
ֻ Ǆ31 ǅ 24 16 19 26

Ή
̱

◐Ҳ + + + +
̱Ҳ 849 161 175 243
Ҳ 1,133 2,090 2,855 1,599

Ǥǵ̀ 184 347 576 127
ֻ 2,166 2,599 3,606 1,969

↓

◐Ҳ 1 1 1 1
̱Ҳ 21 4 4 9
Ҳ 26 30 45 41

Ǥǵ̀ 10 8 10 4
ֻ 58 43 59 55

ʺ
Ǳ
ї

(
)

Ή
̱

◐Ҳ

̱Ҳ (32.8)
(4.0)

(2.8) ɜȪȫ (1.7)             (7.6)
ɜȪȫ (3.8)

Ҳ   (35.6)
 (14.2)

 (52.6)
 (23.6)

                (4.3)

 (54.4)
 (22.3)

(2.4)

 (65.7)
 (11.7)

Ǥǵ̀ (6.9) (12.2) (14.3) (4.1)

↓

◐Ҳ

̱Ҳ (23.1)
(13.6)

(9.4)  (6.5 ) (13.4)

Ҳ  (35.3)
(8.1)

 (48.0)
(17.2)

                  (4.7)

 (63.2)
(9.3)
(4.0)

 (65.0)
(6.4)

Ǥǵ̀ (5.5) (13.7) (12.7) (3.6)
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ƤҲ Ḣ ǵ ṑ ǵ ϐ

ₑ Ҳ ɵ ֝ȑ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ₑ Ҳ ɵ ֝ȑ ǵ₴ ǵ ї Ƕ
163 ǮƲʺǱї Ƕ ̱Ҳ ǵȤȷȩɧȵȨɂȪȢƲɞɧȳȫȢȪȢ Ʋ

Ҳ ǵȢɭɓȶɂɚƲȽɄȶɜɓȶɂɚ ǮǉȒƳ

ї ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
ǶƲ ї Ή̱ ǲᾍǠȒΉ̱ ș ǠƳ

ʺǱї ǵ Кǵ ΙǶƲ Ή̱ ǲᾍǠȒΉ̱ ș ǠƳ
ʺǱї ǶƲ Ή̱ ǲᾍǠȒΉ̱ Ǔʣ̬ ǵȉǵș ǠƳ
₳᷈ї Ή̱ ǶƲᶤ ˜Њǵ ͜Ǯֻ Ǔʝ ǞǱǋǚǯǓǉȒƳ

[Ḹף p165]

ἳ

(̉ ᴇ5₴ 9Ʋ10Ʋ13 )

ẃἳ

(̉ ᴇ5₴ 17Ʋ19Ʋ22 )

ἳ
(̉ ᴇ5₴11 3Ʋ4Ʋ14 )

гἳ
(̉ ᴇ5₴2 13Ʋ15Ʋ16 )

ї Ǆ163 ǅ 121 86 115 108

₳᷈ї
Ή̱

(Ή /̱m 2)

◐Ҳ 5,054 1,374 2,173 3,403
̱Ҳ 24,078 11,697 14,073 6,737
Ҳ 14,727 13,488 17,235 10,793

Ǥǵ̀ 2,244 1,146 3,572 1,603
ֻ 46,102 27,706 37,052 22,537
◐Ҳ 11.0 5.0 5.9 15.1
̱Ҳ 52.2 42.2 38.0 29.9
Ҳ 31.9 48.7 46.5 47.9

Ǥǵ̀ 4.9 4.1 9.6 7.1

ʺǱ
ї

◐Ҳ

̱Ҳ

 (20 .5 )
(12 .7 )
(11 .2 )

         (6 .0 )

 (54 .6 )
(10 .9 )

(15 .8 )
(14 .0 )

 (17 .5 )
 (11 .8 )

Ҳ (21 .8 )
 (11 .5 )

ι (10 .7 )

       (9 .2 )
ι     (6 .6 )

         (5 .8 )

Stenothoe spp (9 .5 )
(6 .2 )

 (5 .7 )
Ǥǵ̀          (5.8)
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ƤҲ Ḣ ǵ ṑ ǵ ϐ

⅝ ɜȭɫɗɱɆȷ ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ⅝ ɜȭɫɗɱɆȷ ǵ₴ ǵ ї Ƕ74
ǮƲʺǱї Ƕ ◐Ҳ ǵȵɌɔɍɋȦɧȷɒȨƲɍɈȨȩȩȬȲȩȢƲ ̱Ҳ
ǵȵȸȭȪȢ ǮǉȒƳ

ї ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
ǵƼ ƽǶ0.1 ș ǠƳ
Ƕᶤ ˜Њǵ ͜Ǯֻ Ǔʝ ǞǱǋǚǯǓǉȒƳ

ʺǱї ǵ Кǵ ΙǶƲ ї Ή̱ ǲᾍǠȒΉ̱ ș ǠƳ
ʺǱї ǶƲ ї Ή̱ ǲᾍǠȒΉ̱ Ǔʣ̬ ǵȉǵș ǠƳ

[Ḹף p174]

ἳ
(̉ᴇ5₴ 11 )

ẃἳ
(̉ᴇ5₴ 18 )

ἳ
(̉ᴇ5₴11 15 )

гἳ
(̉ᴇ5₴2 2 )

ї Ǆ74 ǅ 44 25 24 37

₳᷈ї
Ή̱

(Ή̱/m 2 )

◐Ҳ 820 902 1,342 1,282
̱Ҳ 206 3 13 87
Ҳ 2 6 4 4
Ҳ 0 1 0 0

Ǥǵ̀ 8 1 0 3
ֻ 1,036 912 1,358 1,376
◐Ҳ 79.1 99.8 98.8 93.1
̱Ҳ 19.9 0.4 1.0 6.3
Ҳ 0.2 0.6 0.3 0.3
Ҳ 0.0 0.0 0.0

Ǥǵ̀ 0.8 0.1 0.0 0.2

ʺǱ
ї

◐Ҳ

 (53.6)
 (9.7)

Glycinde spp.  (5.7)
Oxydromus spp.  

(0.2)

(91.2)
(4.4)

Glycinde spp.  (1.8)
  (0.5)

(97.3)
(0.9)

       (0.4)
(0.2)

Glycinde spp . (0 .2 )

(81 .8 )
(2 .2 )
(1 .5 )

Glycinde spp . (1 .4 )

̱Ҳ (16.2)
            (0.5)

             (0.4)
(5 .4 )

Ǥǵ̀  (5.1)
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ƤҲ Ḣ ǵ ṑ ǵ ϐ

Ҳ ɕɧɱȭɆɱǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲҲ ɕɧɱȭɆɱǵ₴ ǵ ї Ƕ69 ǮƲʺ
Ǳї Ƕ ǵ ˡ ǵɌɶɕɨȤȷ ℗ ƲEvadne nordmanni Ǯǉ
ȒƳ

῁Ƕʣ῁Ǔ ʤ Ł Ʋʤ῁Ǔ ʤ10 Ł (ǦǧǞƲ Ǔ10 ̊ ǵḹֻǶ ⅝ʣ Ł )ǮǉȒƳ
ї ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
ʺǱї ǵ Кǵ ΙǶƲ῁ѩǵ ї Ή̱ ǲᾍǠȒΉ̱ ș ǠƳ
ʺǱї ǶƲ῁ѩǵ ї Ή̱ ǲᾍǠȒΉ̱ Ǔʣ̬ ǵȉǵș ǠƳ

[Ḹף p178]

ἳ
(̉ᴇ5₴ 16 )

ẃἳ
(̉ᴇ5₴ 1 )

ἳ
(̉ᴇ5₴11 2 )

гἳ
(̉ᴇ5₴ 7 )

ї Ǆ69 ǅ 36 42 45 34
῁ѩ
ї
Ή̱

(Ή̱/m 3 )

Ћ
῁

₳᷈ 13,739 155,063 161,161 26,197

ᾛ Ẏ 2,305 26 ,949 29,166 354 ,418 12,205 554 ,729 5,880 68,977

ʺǱ
ї

Ћ
῁

ẉ
ẉ ( ℗ )

(10.2)

˘
˘ Ƞɱɚ ℗

(3.2)
ˡ ℗

(18.7)
copepodite of Acartia
spp.                   (15.8)
copepodite of Oithona
spp.                   (15.5)
copepodite of 
Corycaeus spp.  (5.6)

ˡ ℗
(25.4)

Oithona davisae (18.6)
copepodite of Oithona
spp.                   (17.1)
Microsetella norvegica

(11.2)
copepodite of Acartia
spp.                     (8.2)

copepodite of Oithona
spp.                   (29.5)
ˡ ℗

(14.1)
copepodite of 
Paracalanus spp.  

(13.2)
copepodite of Acartia
spp.                   (11.2)
Oithona davisae (11.2 )

ˡ ℗
(26.9)

Evadne nordmanni
(21.0)

copepodite of Acartia
spp.                   (16.6)
copepodite of Oithona
spp. (10.9)
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ƤҲ Ḣ ǵ ṑ ǵ ϐ

Ԃǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲԂǵ₴ ǵ ї Ƕ27 ǮƲʺǱї Ƕ
ʥ Ԃș ǖǯƲȩȽȭȿȢɭȵƲɜȢɭȵ ǮǉȒƳ

῁Ƕ ῁Ǔ ʤ0.5 Ʋʴ῁Ǔ ʤ ǮǉȒƳ
ї ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
ʺǱї ǵ Кǵ ΙǶƲ῁ѩǵ ї Ή ǲᾍǠȒΉ ƲƼ+ƽǶ0.1 ș ǠƳ
ʺǱї ǶƲ῁ѩǵ ї Ή ǲᾍǠȒΉ Ǔʣ̬ ǵȉǵș ǠƳ

[Ḹף p183]

ἳ
(̉ᴇ5₴ 12 )

ẃἳ
(̉ᴇ5₴ 5 )

ἳ
(̉ᴇ5₴11 11 )

гἳ
(̉ᴇ5₴2 3 )

ї Ǆ27 ǅ 14 10 7 3

῁ѩї
Ή
(Ή

/1,000m 3)

῁

₳᷈ 35,023 320,523 16,095 1

ᾛ Ẏ 163 200 ,192 35,624
1,024,758 2,084 50 ,923 0 8

ʴ
῁

₳᷈ 74,522 270,202 23,375 6
ᾛ Ẏ 1,297 282 ,619 46,154 761 ,953 1,394 62 ,763 0 46

Ћ
῁

₳᷈ 54,772 295,363 19,735 4

ᾛ Ẏ 163 282 ,619 35,624
1,024 ,758 1,394 62 ,763 0 46

ʺǱї

῁

(99.5)
(0.2)
(0.2)

ι (+)
ʥ Ԃ- 5  (0.1)

(94.6)
ʥ Ԃ- 10 (3.8)
ʥ Ԃ- 11      (1.4)

 (+)
ʥ Ԃ- 12          (+)

(99.5)
ʥ Ԃ- 13      (0.4)

(80.0)
ʥ Ԃ- 2      (20.0)

ʴ῁

(88.5)
(5.4)

ʥ Ԃ- 5 (4.7)
ʥ Ԃ- 4 (0.6)

(0.3)

 (97.5)
ʥ Ԃ- 10      (1.6)
ʥ Ԃ- 11      (0.8)

(0.1)
ʥ Ԃ- 12          (+)

(99.9)  (81.3)
ʥ Ԃ- 1      (18.7)

Ћ῁

 (92.0)
 (3.8)

ʥ Ԃ- 5 (3.3)
ʥ Ԃ- 4   (0.4)

(0.2)

(95.9)
ʥ Ԃ- 10      (2.8)
ʥ Ԃ- 11      (1.1)

(0.1)
ʥ Ԃ- 12          (+)

(99.7)
ʥ Ԃ- 13      (0.2)

             (81.2)
ʥ Ԃ- 1      (16.5)
ʥ Ԃ- 2        (2.4)
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ƤҲ Ḣ ǵ ṑ ǵ ϐ

˾ǵ ͑ 2₴

͑ ₴ ǲǑǋǭƲ ˾ǵ₴ ǵ ї Ƕ57 ǮƲʺǱї
ǶȩȽȭȿȢɭȵƲȩȳȲ ǮǉȒƳ

῁Ƕ ῁Ǔ ʤ0.5 Ʋʴ῁Ǔ ʤ ǮǉȒƳ
ї ǵǄ ǅКǵ ΙǶƲᶤἳș ǟǦ ї ș ǠƳ
ʺǱї ǵ Кǵ ΙǶƲ῁ѩǵ ї Ή̱ ǲᾍǠȒΉ̱  ș ǠƳ
ʺǱї ǶƲ῁ѩǵ ї Ή̱ ǲᾍǠȒΉ̱ Ǔʣ̬ ǵȉǵș ǠƳ

[Ḹף p188]

ἳ
(̉ᴇ5₴ 12 )

ẃἳ
(̉ᴇ5₴8 5 )

ἳ
(̉ᴇ5₴11 11 )

гἳ
(̉ᴇ5₴2 3 )

ї Ǆ57 ǅ 26 26 21 10

῁ѩї
Ή̱
(Ή̱

/1,000m 3)

῁
₳᷈ 412 11,644 612 81
ᾛ Ẏ 162 1,019 1,245 31,999 210 1 ,590 2 553

ʴ
῁

₳᷈ 625 31,664 6,182 168
ᾛ Ẏ 68 2 ,178 3,669 99,789 1,899 16,476 3 545

Ћ
῁

₳᷈ 518 22,154 3,397 125
ᾛ Ẏ 68 2 ,178 1,245 99,789 210 16,476 2 553

ʺǱї

῁

(34.7)
(26.2)
(26.0)

(3.5)
  (2.9)

(35.9)
ι (33.8)

(13.4)
(9.0)

 (5.3)

 (81.0)
(9.5)
(4.8)
(2.1)

 (1.6)

(46.3)
ι (30.1)

(7.3)
(6.7)

               (5.6)

ʴ῁

(58.8)
             (11.3)

 (10.1)
(8.1)

  (5.5)

(64.8)
 (16.5)

(12.9)
(1.7)

ʥ Ǽӓ˾ (1.6)

 (88.3)
(8.9)
(1.8)
(0.5)
(0.2)

(71.5)
ι (13.5)

(6.1)
(2.4)

  (2.1)

Ћ῁

(45.9)
(19.8)
(11.8)

(8.2)
(5.8)

(98.2)
(0.5)

 (0.2)
(0.2)
(0.2)

 (87.6)
(9.0)
(1.8)
(0.6)
(0.6)

(63.3)
ι (18.9)

(6.3)
(3.4)
(3.0)
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ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p195  ǁ
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Ƥ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹǵ ǵ їЊ

[Ḹף p195]

ṑ◙ ᶦǵӢѝ

͜ ʰǵ

̉ᴇ ₴↓ǲǑǘȒ ͜ ʰְ ǵ ǶƲ ͔ ˔ ǵְ ș
șʤᶥǪǭǋȒƳ

ὑ ǵ˔ ְ ǶƲ ǲǑǘȒ Ẏǵְ ̉ᴇ ₴ 18 ș ǠƳ
͔ ˔ ǵְ ǶƲ ͔ ǵ˔ ǲ ǋǦὑ ǵ Ẏְ ș ǠƳ

Ӵ̬ ὑ ǵְ ͔ ˔ ǵְ

͜ ʰ ְ/ 74 220
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ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p196 209  ǁ
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Ƥ ǵ ᷂ [Ḹף p196]
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Ƥ ǵ ǵἭ᷀

ǵἭ᷀ǲ̢Ǎ ǒȐǵ ƲὈ ǵ

ʺ Ǳ ǲǑǘȒ ǵ ǶƲ ͔ ǵὈ ˔ ᶫǯȂȃֿ Ǯ
ǉǪǦƳ

[Ḹף p198 209]

͔ ǵ˔

А ῇʣ ᾽ ְ

⁸☻ ֵ
᾽ ɫɑɶ

̉ᴇ ₴ ◙ ₳ ₴ ◙

̉ᴇ ₴ ◙ ₳ ₴ ◙

ǵ ρ

ǵ ρ
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ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p210 211  ǁ
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Ƥ∕ ǵ ǵ ϐ

ǵ ϐǲ̢Ǎ ∕ ǵ ֗Ǻ

̉ᴇ ₴↓ǲǑǘȒ ∕ ǵ ҧѫ Ƕ99 ǮǉȑƲ ͔ ǵ˔ ǵ
ҧѫ 98 șʣᶥǪǭǋȒƳ

 ǶƲƼ∕ ǵы ֗Ǻ ǲ ǠȒ ♣ƽǲὑȈȒ ∕ ǵӢѝǯǞǦƳ
 ᶤ ˜Њǵ ͜Ǯ ΙǓֻȖǱǋǚǯǓǉȒƳ 

 ὑ ǵ Ǯ ǞǦǷǋǟȚǲǫǋǭǶƲ ҧѫ ϼǵ֞ǘЊȓḨ ș ǞǱǋǦȈḛ ыѝǞǦƳ

[Ḹף p210]

Ӵ̬ /₴ ͔ ǵ˔ Ӵ̬ /₴

ҧѫ ыѝ ҧѫ ыѝ

ǷǋǟȚ 258,257 258,118 139 293,000 293,000 0

ǏǓȐ 28,680 28,680 0 37,000 37,000 0

74,552 69,943 4,609 100,810 93,040 7,770

∕ 15 15 0 60 24 36

∕ɕɧȷȿɁȭ 7 7 1 95 95 0

∕ 0 0 0 660 0 660

∕Ƞɩȩɨ 23 23 0 2,300 0 2,300

ǖǡ 1 1 0 9 9 0
ιǖǡ 0 0 0 2 1 1

ȪɧȷǖǡƲȱɱȭɨɶɆ
ǖǡ֗Ǻ ᶅǖǡ

0 0 0 20 1 19

Ǔȓǔ 0 0 0 60 0 60

ֻ 258,257 258,118 139 293,000 293,000 0

ҧѫ 99 98



76

ƞ˗ ˗ Ʋᾍ ˗ ǵ Ʋ ƲКὦ
ƞ›˗› Ʋ›˗ǵ ǯ Ʋʺ Ǳ˧ ɩɶɆ
ƞ ṑͪЋ Ʋ ṑǲ◙ ș֗ȃǠ ǯ ṑ
ƞ˗♥ ǵὕ Кὦ
ƞ˗♥ Ἥ᷀ɵ͑

. Ẏ

. ɵ Ҳɵ̭ק

. 

. Ḣ

. Ҳ Ḣ

. ˲ǯ ǯǵ ȓֻǋǵ Ҳǵḹ

. 

. ∕

. ᷂ ӓ
ƞ˗♥ ὕ ̱Ѱ
ƞǤǵ̀˗♥ ǲ Ǟ֓ ǯǱȒ˗

[Ḹף p212 222  ǁ
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Ƥ᷂ ӓǵ ǵ ϐ

ɗɱȿɜɶȭ ǵ

̉ᴇ ₴↓ǲǑǘȒɗɱȿɜɶȭ ǲǫǋǭƲӴ ǮǶƼ2A ƽǵ ș
ʣᶥǪǭǑȑƲƼ2A ƽǵ șʤᶥǪǭǋȒǓƲȮɩɶɕ̝ șדȈǦВ
ֿ֝ ǮǶƼ2A ƽǵ șʣᶥȒ ȆǮǉȒƳȅǦƲƼ B ƽǲǫ
ǋǭƲ șʣᶥǪǭǋȒƳ

ҧ ȋ ǵ ΙǲǫǋǭǶƲ ˕ʣǵ᷂̬ǲ ◙ Ǔ֗ȃǜȓȒǑǤȓ ǓǉȒǦȈƲ Џ ǯǞǭǋȒƳ
Ȧɋ ɗɱȿɜɶȭ ǵВֿ֝ ǲǫǋǭǶƲ2018 ₴↓ 2ᶥ ֻ ȦɋɩȬɶ ̝ ȦɋɩȬɶɵ ȦɋɩȬ
ɶѝ ̝ ȦɋɩȬɶᾛỖᴣ̝ Ҙ ǲ͜ȒѨ Ḩ ɭɶȫɱȮȮɩɶɕ ƼВֿ֝ ǵ Ǐ ǲǫǋǭƽǲ ǜ
ȓǦ ї Ǯ ǞƲ ǮǔȒ ȆǮǉȒǯ ǏǭǋȒƳ

Ҙ ҧ
̉ᴇ5₴↓

2030 ₴↓
ǵ

ρ

A șʣᶥȒ 1.00 ̊ʣ

A șʤᶥȒ 44.3% ̊ʣ

Ӵ ǮǶ șʤᶥȒǓƲȮɩɶɕ̝ ǵȱ
ɗɩȱɏɭɶ Ҙ ֗Ǻȱɗɩȱ
ɏɭɶ ῎ Ҙ șדȈǦВֿ֝
ǮǶ șʣᶥȒ ȆǮǉȒƳ

B șʣᶥȒ 43.00% ̊ʣ

[Ḹף p212]
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Ƥ᷂ ӓǵ ǵ ϐ

̉ᴇ ₴↓ǲǑǘȒ ɵ ֵ ǵ ϐǲ̢Ǎ˘ ӓ ǵ ї
ǶƲ ͔ ǵ˔ șʤᶥǪǭǋȒƳ

ї ǶƲ ǵ ̓ ǒȐƲ Ȧɋ ǲḨǬǋǭ їǞǦƳ

ɵ ֵ ǵ ϐǲ̢Ǎ˘ ӓ ǵ ї

Ӵ̬ ̉ᴇ5₴↓
͔ ˔ ǵ

˘ ӓ ǵ₴ ї

₴ ˘ ӓ ї ʠt - CO 2 /₴ 637 692

К
К ►ѝ ї ʠt - CO 2 /₴ 30  34

►ѝ ї ʠt - CO 2 /₴ 607 658

[Ḹף p215]
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Ƥ᷂ ӓǵ ǵ ϐ

̉ᴇ ₴↓ǲὕ ǜȓǦ˘ ӓ ѹ ǵ֝ȑ ȆǲȏȒѹ ǶƲ ǵ
ϐǲ̢Ǎ˘ ӓ ǵ ї șʣᶥǪǭǋȒƳ

̉ᴇ5₴↓ К ►ѝǵ˘ ӓ ї ǲᾍǠȒ͑ Ϸǵ֝ȑ Ȇ
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̉ᴇ5₴↓ ►ѝǵ˘ ӓ ї ǲᾍǠȒ͑ ϼǵ֝ȑ Ȇ
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Ƥ᷂ ӓǵ ǵ ϐ

̉ᴇ ₴↓ǲǑǋǭǶƲʤ ɎȢȨɜȷǵ֞Њɵ ї ρǵ ר
ǲǉȖǢǦᾍꜘ Ʋ ρ ǵɪȢȠȤɆ ǵ ș ǪǦƳ

Ὑҧ Ȫȷǵѹ ǲׄǘǦ᷂ḢǮǵ֝ȑ Ȇ
[Ḹף p218]


