
̌ ̯ʿ ⁸
ֵӳ ̯ʿ

ṑ◙ ͔ ρ
̮ ̝

̉ᴇ ₴

ᶮᶽ˧ ᷂ ρᾯ



ṑ◙ ͔

ṑ◙ ͔

ρ ї

1

⅜



ṑ◙ ͔

2



3

- ˗ ֗ ˹♥

ṑ◙ ͔

ẇ ỄỈ ểỄ ṡ ṕ Ṍ Ṗ ︣
ṕ 3 3 1 אל
ṖṢ ︡ ḭ וֹ ḭ
Ị ḱ ḱ ︡ ṡ Ṣ

︡ḭ ḱ Ḯ

ẇ ḭṡ Ṣ Ị ︣ ḭ
ḭ פּ ︡ḭ ḱ

Ḯ

ẇ ḭ ḱ ḱ ḱ
︡ḭ ︣ נּ Ḯ

ẇ ḱ ︡ḭ ךּ ךּ
ḭנּ ךּ ︡ḭ ︢

︡ ḭ Ḯ



4

3
ṑ◙ ͔

ẇ לּ ḭ פּ ḭ ףּ︣
טּ ︡ḭ
קּ ︡ Ḯ

- ṑ◙ ͔

ẇḲ

ṑ Ӣѝ

◙ ᶦ Ӣѝ

Ẏ  ̭ 
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Ҳ
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ὡ
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ֻ

Ҳ

ḹ

 

ӓ 
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˘

ӓ

֗

ἧ

›˗ ὕ

ᶽ᷂֕
›̸
Ἥ᷀֗
͑

Ἥ᷀

Ҳ



ṑ◙ ͔

5



N8

N7N6N5

N4

N3

N2N1

Ẏ ┴ Ҳ ͜ ˘ ӓ ֗ ἧ

ֵ ˔ ᷂

N1 ӳ ῇ1

N2 ӳ ῇ2

N3 ӳ ᾪ1

N4 ӳ ᾪ2

N5 ᾛ 1

N6 ᾛ 1

N7 ᾛ 2

N8 ᾛ 2

ה ─ 1.5m ⌐⅔™≡⁸ β⌐ ─ ⌐╟╡ ה ╩
⁹

ה │⁸ ─℮∟⁸ ≢ ╩ ≤ ⁹
≤⇔≡⁸₈ ●☻ ─ ₉⁸₈ ™─ ₉╩

∆╢↓≤⌐╟╡⁸∆═≡─ ⌐⅔™≡ ┘ ⌐⌂╢≤ ⁹
│⁸∆═≡─ ⌐⅔™≡ ┘ ≤ ⁹

↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
A. ●☻ ─ B. ™─
C. ─ ─▪▬♪ꜞfi◓☻♩♇ⱪ⁸ ─ ה ╩

Ὣʦ ↓ ₳᷈Ι

˔ ֓ Ι ˔ Ḩ ṑḨ
˘ ӓ ppm 0.0010 0.040 0.004̊ʤ 0.014 0.018 0.04̊ʤ
ἧ mg/m 3 0.00007 0.00027 0.009̊ʤ 0.018 0.035 0.10̊ʤ

β ─

 8

 3

98% 2% 6



N8

N7

N6N5

N4

N3

N2N1

N9

 9

7

Ẏ ›˗ ʰ ͜ ˘ ӓ ֗ ἧ

ה ─ ⅜ ↕╣╢ ─ 1.5m ⌐⅔™≡⁸ β

⌐ ─ ⌐╟╡ ה ╩ ⁹
ה ┘ │⁸∆═≡─ ⌐⅔™≡ ┘

≤ ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹

─

β ─

ֵ ˔ ᷂

N1 ӳ ₳ 1

N2 ӳ ῇ1

N3 ӳ ῇ2

N4 ӳ 1֥

N5 ᾛ

N6 ᾛ

N7 ᾛ ӧ̈ 1

N8 ᾛ ӧ̈ 2

N9 Ўӧ ԍIĈ

Ὣʦ ↓ ₳᷈Ι

˔ ֓ Ι ˔ Ḩ ṑḨ
˘ ӓ ppm 0.00014 0.00145 0.004̊ʤ 0.012 0.015 0.04̊ʤ
ἧ mg/m 3 0.000005 0.00043 0.009̊ʤ 0.031 0.035 0.10̊ʤ

98% 2%



N8

N7
N4

N1 N2

N5 N6

N9

N3

8

Ẏ Ҳ ͜ ˘ ӓ ֗ ἧ

ה ─ ╛ ╩ ⇔⁸▬fi♃כ♅▼fi☺ ⁸♩fiⱠꜟ ⌂≥─
⁸ ⁸ ─

1.5m ⌐⅔™≡⁸ β⌐ ─ ⌐╟╡ ה ╩ ⁹
ה ┘ │⁸∆═≡─ ⌐⅔™≡

≤ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹

₳᷈Ι Ḩ ( ṑḨ )

˘ ӓ ppm 0.013 0.030 0.04̊ʤ

ἧ mg/m 3 0.031 0.036 0.10̊ʤ

β ─

 5 4

ֵ ˔ ᷂

N1 ӳ ῇ1

N2 ӳ ῇ2

N3 ӳ ᾪ1

N4 ӳ ᾪ2

N5 ᾛ 1

N6 ᾛ 1

N7 ᾛ 2

N8 ᾛ 2

N9 ̯ʿ ӧ̈

98% 2%



N8

N7N6N5

N4

N3

N2N1

9

Ẏ ┴ Ҳ ͜

ה ─ 1.5m ⌐⅔™≡⁸ β⌐ ─ ⌐╟╡ ה ╩
⁹

ה ─℮∟⁸ ≢ ╩ ≤ ⁹
≤⇔≡⁸₈ ₉╩ ∆╢↓≤⌐╟╡⁸∆═≡─ ⌐⅔™≡

⌐⌂╢≤ ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
A. B. ─ ─ ה ╩

›˗ Ӣѝ t/km 2/ Ḩ ֓ Ι

ᶽ› › 0.6 9.9 10

β ─

ֵ ˔ ᷂

N1 ӳ ῇ1

N2 ӳ ῇ2

N3 ӳ ᾪ1

N4 ӳ ᾪ2

N5 ᾛ 1

N6 ᾛ 1

N7 ᾛ 2

N8 ᾛ 2

 8

 3



N8

N7

N6N5

N4

N3

N2N1

N9

Ẏ ›˗ ʰ ͜

ה ─ ⅜ ↕╣╢ ─ 1.5m ⌐⅔™≡⁸ β

⌐ ─ ⌐╟╡ ה ╩ ⁹
ה ─℮∟⁸ ≢ ╩ ≤ ⁹

≤⇔≡⁸₈ ─ ₉╩ ∆╢↓≤⌐╟╡⁸∆═≡─
⌐⅔™≡ ⌐⌂╢≤ ⁹

↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
A. ─ ♃▬ꜘ B. ─

t/km 2/ Ḩ ֓ Ι

0.5 8.5 10

β ─

ֵ ˔ ᷂

N1 ӳ ₳ 1

N2 ӳ ῇ1

N3 ӳ ῇ2

N4 ӳ 1֥

N5 ᾛ

N6 ᾛ

N7 ᾛ ӧ̈ 1

N8 ᾛ ӧ̈ 2

N9 Ўӧ ԍIĈ

 9

 5

10



N8

N7N6N5

N4

N3

N2N1

11

┴ ϐ ͜

ה ─ 1.2m⁸4.2m ⌐⅔™≡⁸ β⌐ ─ ⌐╟╡ ה
╩ ⁹

ה ─℮∟⁸ ≢ ╩ ≤ ⁹
≤⇔≡⁸ ╩ ∆╢↓≤⌐╟╡⁸∆═≡─ ⌐

⅔™≡ ⌐⌂╢≤ ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ₉⁸₈

₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
A. ─ B. ™ ─
C. ─ ⌐ ∆╢ ─ ™─ ⁸ ─▪▬♪ꜞfi◓☻♩♇ⱪ⁸ ─

ה ╩

›˗ Ӣѝ 90 ʣ Ι A5 Ḩ ( ѰḨ )

ᶽ› › 76 82 B 85 B

β ─

 8

 7

ֵ ˔ ᷂

N1 ӳ ῇ1

N2 ӳ ῇ2

N3 ӳ ᾪ1

N4 ӳ ᾪ2

N5 ᾛ 1

N6 ᾛ 1

N7 ᾛ 2

N8 ᾛ 2



N8

N7

N6N5

N4

N3

N2N1

N9

 9

12

›˗ ʰ ͜

ה ─ ⅜ ↕╣╢ ─ 1.2m⁸4.2m ⌐⅔™≡⁸
β⌐ ─ ⌐╟╡ ה ╩ ⁹

ה ∆═≡─ ⌐⅔™≡ ┘ ≤ ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸

╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
A ─ ┘ ⌐╟╢ B ─
C ╩ ⇔√ ─

͔ Aeq
Ḩ

ṑḨ ↓

56 70 B 65 70 B̊ʤ 65 75 B

β ─

ֵ ˔ ᷂

N1 ӳ ₳ 1

N2 ӳ ῇ1

N3 ӳ ῇ2

N4 ӳ 1֥

N5 ᾛ

N6 ᾛ

N7 ᾛ ӧ̈ 1

N8 ᾛ ӧ̈ 2

N9 Ўӧ ԍIĈ



N8

N7
N4

N1 N2

N5 N6

N9

N3

Ҳ ͜

ה ▬fi♃כ♅▼fi☺ ⁸♩fiⱠꜟ ⌂≥─ ⁸
⁸ ─∕╣∙╣ ┘ ⌐⅔™≡⁸ ─ ↕╩

⇔⁸ β⌐ ─ ⌐╟╡ ה ╩ ⁹
ה ─℮∟⁸ ≢ ╩ ≤ ⁹

≤⇔≡⁸ ₈♩fiⱠꜟ ─ ₉╩ ∆╢↓≤⌐
╟╡⁸∆═≡─ ⌐⅔™≡ ⌐⌂╢≤ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
A. ─ B.♩fiⱠꜟ ─

Ӣѝ ˔ ̬ ͔ Aeq Ḩ ṑḨ

51 70 B 70 B̊ʤ

♥᷂ 50 65 B 65 B̊ʤ

ẋ
50 65 B 65 B̊ʤ

♥᷂ 49 60 B 60 B̊ʤ

β ─

ֵ ˔ ᷂

N1 ӳ ῇ1

N2 ӳ ῇ2

N3 ӳ ᾪ1

N4 ӳ ᾪ2

N5 ᾛ 1

N6 ᾛ 1

N7 ᾛ 2

N8 ᾛ 2

N9 ̯ʿ ӧ̈

 5 4

 6

13



14

ק̭ Ҳ ͜ ק̭

ה ⅜ ≤⌂╢ ─ 1.2 ⌐⅔™≡⁸ β⌐
─ ⌐╟╡ ה ╩ ⁹

ה ∆═≡─ ⌐⅔™≡ ≤ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹

50
ᶿ

L50

Ḩ ֓ Ι 5ר
ᶿ

LG5

Ḩ ֓ Ι

ԁ ṑʴ Ἥ᷀
ק̭ ᶿ L50

ISO7196 ὑ
ק̭ר LG5

58 65 B 90 B50 68 73 B 100 B

β ─

N7

N5N4N3
N2

N6

N1

ֵ ˔ ᷂

N1 ӳ ῇ

N2 ӳ ᾪ

N3 ᾛ 1

N4 ᾛ 1

N5 ᾛ 2

N6 ᾛ 2

N7 ᾛ 3

7



N8

N7N6N5

N4

N3

N2N1

 8

15

Ҳ ┴ ϐ ͜ Ҳ

Ҳ 80 ʣ Ι L10 Ḩ ѰḨ

50 64 B 75 B

ה ─ ⌐⅔™≡⁸ β⌐ ─ ⌐╟╡ ה ╩ ⁹
ה ∆═≡─ ⌐⅔™≡ ≤ ⁹

↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─ ₉⁸
₈ ─ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
A. ─
B. ─ ⌐ ∆╢ ─ ™─ ⁸ ─ ה ╩

β ─

ֵ ˔ ᷂

N1 ӳ ῇ1

N2 ӳ ῇ2

N3 ӳ ᾪ1

N4 ӳ ᾪ2

N5 ᾛ 1

N6 ᾛ 1

N7 ᾛ 2

N8 ᾛ 2



N8

N7

N6N5

N4

N3

N2N1

N9

16

Ҳ ›˗ ʰ ͜ Ҳ

ה ─ ⅜ ↕╣╢ ─ ⌐⅔™≡⁸ β⌐ ─ ⌐
╟╡ ה ╩ ⁹

ה ∆═≡─ ⌐⅔™≡ ≤ ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹

─

Ҳ 80 ʣ Ι L10 Ḩ ↓

30 47 B 65 B

β ─

 9

ֵ ˔ ᷂

N1 ӳ ₳ 1

N2 ӳ ῇ1

N3 ӳ ῇ2

N4 ӳ 1֥

N5 ᾛ

N6 ᾛ

N7 ᾛ ӧ̈ 1

N8 ᾛ ӧ̈ 2

N9 Ўӧ ԍIĈ



17

Ҳ Ҳ ͜ Ҳ

ה ─ ⌐⅔™≡⁸ β⌐ ─ ⌐╟╡ ה ╩ ⁹
ה ∆═≡─ ⌐⅔™≡ ≤ ⁹

╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹

Ҳ 80 ʣ Ι L10 Ḩ ↓

17 46 B 65 B

ẋ 17 46 B ẋ 60 B

β ─

N8 

N7 N6 N5 

N4 

N3 

N2 N1

N9ֵ ˔ ᷂

N1 ӳ ῇ1

N2 ӳ ῇ2

N3 ӳ ᾪ1

N4 ӳ ᾪ2

N5 ᾛ 1

N6 ᾛ 1

N7 ᾛ 2

N8 ᾛ 2

N9 Ўӧ ԍIĈ

9
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Ẵ ›˗ ὕ ⅝ ѹ ͜

WN1

WN2

WN4

WN4 WN5

WN6
WN7

WN8

WN9

WN9

WN11

WN12

WN15

WN16

WN15

WN14

WN17

WN19

WN18

WN21

WN23

WN13

ֵ ˔ ᷂

WN1 ʿͪ′

WN2 Ẏ ′ ′

WN4 їԍ′

WN4ʤ їԍ′ қ

WN5 ᵗῩ′

WN6 ᾛ ′

WN7 ′

WN8 ′

WN9 ′

WN9ʤ ′ қ

WN11 ′

ֵ ˔ ᷂

WN12 ′

WN13 ′

WN14 ′

WN15 Ẏ ′

WN15ʤ Ẏ ′ қ

WN16 ӧ ′ ʣ

WN17 ӧ ′ ʤ

WN18 ᾱʿͪ′

WN19 ′

WN21 ʢ ′

WN23 Ẏ ′

 22

ה ⅜ ≢ ∆╢ ╩ ⌐⁸ β⌐ ─№╢
─ ⌐╟╡ ה ╩ ⁹

β ─
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Ẵ ›˗ ὕ ⅝ ѹ ͜

ה │ ─ ─ ⁸ ─♪כꜘ ⁸ ─ ⌐
℮ ─ ⅛╠ ⌐╟╡ ⅜ ∆╢ ╛⁸♩fiⱠꜟ ⌐╟╢
⌐≈™≡╙⁸ ┼ ∆╢ ⅜ ⅎ╠╣⁸ ─ ╡⅜ ∆╢
⅜№╢≤ ⁹

≤⇔≡⁸₈ ─ ₉⁸₈ ╛⅛⌂ ┘ ₉⁸
╢╟⌐♩כ◦₈ ─ ₉⁸₈ ┼─ ⌐ ⇔√ ₉╩ ∆╢↓≤≢⁸

│ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡™╢╙─
≤ ⁹
A. ─
B. ╛⅛⌂ ┘
C.◦כ♩⌐╟╢ ─
D. ┼─ ⌐ ⇔√

β ─



WN1

WN2

WN4

WN4 WN5

WN6
WN7

WN8

WN9

WN9

WN11

WN12

WN15

WN16

WN15

WN14

WN17

WN19
WN18

WN21

WN23

WN13

 22

20

Ẵ ⅝ ѹ ͜

ה ─ ╩ ⇔≡™╢ ╩ ⌐⁸ β⌐ ─№╢ ─ ⌐╟╡ ה
╩ ⁹

ה ─ ╩ ⇔≡™╢ ≢│⁸ ⌐ ⇔⌂™ ⌐ ╩ ∆╢≤≤╙⌐⁸
⌐ ─ ╩ ⅝ↄ⇔⌂™ ≤∆╢⁹╕√⁸ ⌐╟╢ ⌐

⇔⌂™ ╩ ℮≤≤╙⌐⁸ ⌐ ∂≡ ⌐╟╢ ⌂ ─ ╡ ⇔ ╩ ℮⁹
√∞⇔⁸ ⌐№√∫≡│⁸ ─ ┼─ ⅜ ↕╣⁸ ─ ⌐ ™
─ ╡ ┘ ─ ╣⅜ ∆╢ ⅜№╢≤ ⁹

≤⇔≡⁸₈ ┼─ ⌐ ⇔√ ₉╩ ∆╢↓≤≢⁸ │
─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡™╢╙─≤ ⁹
┼─ ⌐ ⇔√

─ ⌐⅔™≡⁸ ─ ╛ ⌐╟╢ ─ ⌂ ╩ ℮⁹ 

β ─



WN1

WN2

WN4

WN4 WN5

WN6
WN7

WN8

WN9

WN9

WN11

WN12

WN15

WN16

WN15

WN14

WN17
WN19

WN18 WN21

WN23

WN3

WN13

WN10

WN20

WN22

21

Ἥ᷀ ›˗ ὕ ͜ ′

ה ⅜ ∆╢ ╩ ⌐⁸ β⌐ ⌐№╢ ⌂ ⌐╟╡
ה ╩ ⁹

ֵ ˔ ᷂

WN1 ʿͪ′

WN2 Ẏ ′ ′

WN3 їԍ′ ʤ

WN4 їԍ′

WN4ʤ їԍ′ қ

WN5 ᵗῩ′

WN6 ᾛ ′

WN7 ′

WN8 ′

WN9 ′

WN9ʤ ′ қ

ֵ ˔ ᷂

WN10 ′ ʤ

WN11 ′

WN12 ′

WN13 ′

WN14 ′

WN15 Ẏ ′

WN15ʤ Ẏ ′ қ

WN16 ӧ ′ ʣ

WN17 ӧ ′ ʤ

WN18 ᾱʿͪ′

WN19 ′ ʣ

 26

ֵ ˔ ᷂

WN20 ′ ʤ

WN21 ʢ ′ ʣ

WN22 ʢ ′ ʤ

WN23 Ẏ ′

β ─
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Ἥ᷀ ›˗ ὕ ͜ ′

₃ ─
₃♩fiⱠꜟ ─
₃ ─

₃ ⁸ ┘
₃ ≤ ⅜ ⇔⁸ ⅜ ─ ─
₃ ⌐╟╢ ─ ─ ⁸♩fiⱠꜟ ≢ ∆╢ ─

⁸ ─ ─

β ─

ה
⅜ ≢ ∆╢

ה ─ ╛⁸ ╩ ⁹╕√⁸ ─ ╣╩ ⇔⌂™ ╩ ∆╢⁹
⅜ ≢ ∆╢

ה ⌐ ⇔⌂™ ┼─ ╛⁸ ⌐ ─ ╩ ⅝ↄ⇔⌂™ ≤∆╢ ⁸ ┼─ ╩
⌐⇔≡⅔╡⁸ ─ │╒≤╪≥ ⇔⌂™≤ ⁹

⅜♩fiⱠꜟ ≢ ∆╢
ה ≤ ─ ⅜⌂™ ⁸ │ ⅜◖fi◒ꜞכ♩⌐╟╢ ╡ ≢№╢ ⌐≈™≡│⁸ ─

┼─ ⅜ ↕╣⁸ ─ │╒≤╪≥ ⇔⌂™≤ ⁹
√∞⇔⁸ ⅜ ─ ≢№╡⁸ ≤ ⅜ ⇔≡™╢ ⅜№╢ ⌐≈™≡│⁸ ─ ⅜

∆╢ ⅜№╢≤ ⁹
≤⇔≡⁸₈ ⌐╟╢ ⌂ ─ ₉╩ ∆╢↓≤≢⁸ │ ─

⌂ ≢≢⅝╢ ╡ │ ↕╣≡™╢╙─≤ ⁹
⌂⅔⁸ ─ ╩╟╡ ⌂╙─⌐∆╢√╘⁸ ╩ ⁹

⌐╟╢ ⌂ ⅔╟┘ ─ ─ ⌐ ℮ ┼─ ╩≢⅝╢ ╡ ∆╢√╘⁸

⁸ ─ ─ ╩ ⇔⁸∕─ ╩ ⌐ ⌂ ╩ ∆╢
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Ἥ᷀ ›˗ ὕ ͜ ᷂ʤ

ה ─ ─ ╩ ⌐⁸ β⌐ ─№╢ ⁸ ⌂ ⌐╟╡ ה
╩ ⁹

ῇ

₳

ḹ

₳ ˘

ῇ ʢ

ῇ ˘

ԍ

ԍ

֥

Ў ῗ ᾪ

ԍ

Ў ˝

˘

ʝ

ῑẏ

ῑ

ʣ ₳

₳ ₳

₳ ˘

ḹ

ῇ ʢ

ῇ ˘

ԍ

ԍ

˘

ʝ

Ў ˝

ʣ ₳

ῑ

ῑẏ

β ─

ʺ

₳ ₳

ῇ

ԍ

˘

ʝ

Ў ˝

ʣ ₳

ῑ

֥

Ў ῗ ᾪ



Ἥ᷀ ›˗ ὕ ͜ ᷂ʤ

ה
a.

100m

b.
   

1m 1.5m

c.
   

d.
   

1.65

≤⇔≡⁸₈ ⌐╟╢ ⌂ ┘ ─ ₉╩ ∆╢↓≤≢⁸ │ ─ ⌂
≢≢⅝╢ ╡ │ ↕╣≡™╢╙─≤ ⁹

⌐╟╢ ⌂ ┘ ─

₃ ─
₃ ─
₃♩fiⱠꜟ ─
₃ ─

₃ ⁸ ┘
₃ ≤ ⅜ ⇔⁸ ⅜ ─ ─
₃ ⌐╟╢ ─ ─ ⁸ ─ ─ ⁸♩fiⱠꜟ ≢ ∆╢ ─ ⁸

─ ─ 24



Ӕ
ӳ

ӳ

N2Ẏ ′ ḭ

25

ֵ ˔ ᷂

N2 Ẏ ′ ḭ

᷂◐֗ ᷂ Ἥ᷀֗ ›˗ ὕ ͜ ᷂◐֗ ᷂

ה ╩ ⌐⁸ ─ ≤∕─ ⌐≈™≡⁸ β⌐ ─
№╢ ⌐╟╡ ה ╩ ⁹

ה ╩ ∆╢ │♩fiⱠꜟ ≤⌂╡⁸ │♪כꜘ
╩⁸ │ ╩ ⇔⁸ ─ ⌐╟╢ ╩ ⌐

ⅎ√ ≤∆╢√╘⁸ │ ↕╣╢≤ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹

β ─
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ὡ Ἥ᷀ ͜ ὡ

ה ⅜ ≤⌂╢ ⌐⅔™≡⁸ β⌐ ─ ⌐╟╡ ה
╩ ⁹

ה ∆═≡─ ⌐⅔™≡ ≤⌂╢ ≤ ⁹
│ ─ ⌐⅔™≡⁸ ┘ ╩≢⅝╢ ╡ ⇔√ ≤⇔

≡⅔╡⁸ ─ ┼─ ⌐ ⇔⁸ ╩ ה ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹

β ─

N6
N5N4N3

N2

N1

ֵ ˔ ᷂ ˔ ֓

N1 ӳ ῇ ◙ 4

N2 ӳ ᾪ 1 ̊ʤ 4

N3 ᾛ 1 ◙ 4

N4 ᾛ 2 1 ̊ʤ 4

N5 ᾛ 3 ◙ 4

N6 ᾛ 4 4 4

 6



DN3
DN2

DN1

27

ʴ ᾯ ὡ˔ ᶪ

↑ᾯ 21 27ch Ẏ 300m

ῇʴ ᾯ 39 52ch Ẏ 200m

ӳ ʴ ᾯ 23 33ch Ẏ 600m

Ўӧ ʴ ᾯ 13 18ch Ẏ 900m

Ẹ ὡ Ἥ᷀ ͜ ὡ

ה ⅜ ≤⌂╢ ⌐⅔™≡⁸ ⅝β1⌐ ─ ⌐╟╡
ה ╩ ⁹

ה ─╒≤╪≥─ ⅜ ⌐Ⱪꜟ♥꜠ⱦכ◔│√╕⁸ ⁹
─ ⌐ ⇔≡⁸ ≤ ─℮ⅎ ⌂ ╩ ∂╢ ─ ╩ ℮

↓≤⌐╟╡⁸∆═≡─ ⌐⅔™≡ │⌂™≤ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹
⌂⅔⁸ ⌐ ∆╢ ⌐≈™≡│⁸ ⌐ ∂≡ β2⌐ ≠⅝
⌐ ⁹

β1 ₈ ─ ⅝ ♦☺♃ꜟ  2005.3 ₉ 17 3  CATV 
β2 ₈ ─ ⌐ ∆╢♥꜠ⱦ☺ꜛfi ⌐╟╡ ∏╢ ⌐ ╢ ⌐≈™≡₉ 54 10 12 35

ֵ ˔ ᷂

DN1 ӳ ₳ ӳ ῇק

DN2 ӳ ᾪק

DN3 ᾛ ᾛ ᾛ ק

 3
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Ҳ Ἥ᷀ ›˗ ὕ ͜ Ҳ
ה ┘∕─ ⌐⅔™≡⁸ ⌐╟╡ ↕╣√ ╩ ⌐

β1⌐ ─№╢ ⌐╟╡ ה ╩ ⁹
ה ⌂ ─℮∟⁸Ɫ♅◒ⱴ ┘Ɫ▬♃◌│⁸ │ ↕╣⌂™ ⅜№

╢≤ ⁹∕─ ─ ⌂ ─ │ ↕╣╢≤ ⁹
≤⇔≡⁸Ɫ♅◒ⱴ ┘Ɫ▬♃◌│₈ ─ ┘ ⌂ ─

₉⁸₈ ─ ₉╩ ∆╢↓≤≢⁸ ╩ ה ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ⁸ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹⌂⅔⁸Ɫ♅◒ⱴ ┘Ɫ▬♃◌⌐≈™≡│⁸ ─ ╩╟
╡ ⌂╙─⌐∆╢√╘⁸ ╩ ⁹
A: ♪כꜘ ┘ ─
B. ─ ┘ ⌂ ─ ◖fi♦▫◦ꜛ♬fi◓ β2

C. ─ D. ─
E. ┼─ ⌐ ⇔√

─ ⌐⅔™≡⁸ ─ ╛ ⌐╟╢ ─ ⌂ ╩ ℮⁹

F. ⌐╟╢ ⌂ ─
⁸ ─ ─ ╩ ⇔⁸∕─ ╩ ⌐ ↕∑╢⁹

G. ─ ╣ ⇔ Ⱪꜝ▬fi♪⁸ ─ ┘ ─ ™ ─
H. ─ ╣ ⇔╩ ⇔√ ┘ ─ ™ ─
I: ─ β2 β2 ⅜ ↕╣⌂™ ⅜№╢ Ɫ♅◒ⱴ ┘Ɫ▬♃◌

β1 ─
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─ ⌐ ℮ ≤ ⌂ ─ ⌂≥╩ ⌡ ╦∑⁸ ┘
╩ ⌐ ⇔≡⅔╡ ─ │ ↕™⁹╕√⁸ ⇔√ │⁸ ─
╛ ⁸ ─ ╩ ⌐ ╢↓≤⅛╠⁸ ─ │ ↕™⅜⁸

₈ ─ ┘ ⌂ ─ ₉⁸₈ ─ ₉⌐≈™≡⁸╟╡ ⌂
╙─⌐∆╢√╘⁸ ╩ ⁹

₃Ɫ♅◒ⱴ ┘Ɫ▬♃◌
─

₃ ⅛╠ ─ ─ ╩
₃ Ɫ♅◒ⱴ

Ɫ▬♃◌
₃ ⌐╟╢ ─

Ҳ Ἥ᷀ ›˗ ὕ ͜ Ҳ



ה ┘∕─ ⌐⅔™≡⁸ ⌐╟╡ ↕╣√ ╩ ⌐
β1⌐ ─№╢ ⌐╟╡ ה ╩ ⁹

ה ⌂ ─℮∟⁸ β2│ ⅜ ↕╣⌂™⁸╕√│ ↕╣⌂™
⅜№╢≤ ⁹∕─ ─ ⌂ ┘ ⌂ ─ │ ↕╣╢≤ ⁹

≤⇔≡⁸₈ ה ─ ₉⁸₈ ⌂ ─ │ ₉
╩ ∆╢↓≤≢⁸ ╩ ה ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─ ₉⁸₈
┼─ ⌐ ⇔√ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡
™╢╙─≤ ⁹⌂⅔⁸ ⌂ ⌐≈™≡│⁸ ─ ╩╟╡

⌂╙─⌐∆╢√╘⁸ ╩ ⁹
A. ה ─
◄ⱦꜝ◦♄⁸▬♩♩ꜞ◕⸗⁸♩ꜞ◕⸗⁸▬♩⸗⁸Ⱶ◒ꜞ⁸ⱥ꜡ⱢⱡⱢⱠ●ꜘ⁸Ⱳ♃fi ⁸♠ꜟ◌ⱷⱣ♁►

B. ⌂ ─ │ β2 β2 ◄ⱦꜝ◦♄⁸▬♩♩ꜞ◕⸗⁸♩ꜞ◕⸗⁸▬♩⸗⁸ꜚ►☻◕⁸
Ⱶ◒ꜞ⁸ⱥ꜡ⱢⱡⱢⱠ●ꜘ⁸Ⱳ♃fi ⁸Ɫ♫ⱶ◓ꜝ⁸♠ꜟ◌ⱷⱣ♁►⁸♩♄▬ⱢⱢ◖

C. ─
D. ┼─ ⌐ ⇔√

─ ⌐⅔™≡⁸ ─ ╛ ⌐╟╢ ─ ⌂ ╩ ℮⁹

β ⅜ ↕╣⌂™⁸╕√│ ↕╣⌂™ ⅜№╢ ─

Ἥ᷀ ›˗ ὕ ͜

30

β1 ─
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─ ⌐ ℮ ≤ ⌂ ה ─ ⌂≥╩ ⌡ ╦∑⁸ ┘
╩ ⌐ ⇔≡⅔╡ ─ │ ↕™⁹╕√⁸ ⇔√ │⁸

─ ╛ ⁸ ─ ╩ ⌐ ╢↓≤⅛╠⁸ ─ │
↕™⅜⁸₈ ⌂ ─ │ ₉⌐≈™≡⁸╟╡ ⌂╙─⌐∆╢√╘⁸
╩ ⁹

₃ │ ⇔√ ─ ₃ ─ ┘ ⌐ ∂≡
₃ │ ╩ ∂√ ─

◄ⱦꜝ◦♄⁸▬♩♩ꜞ◕⸗⁸♩ꜞ◕⸗⁸
▬♩⸗⁸ꜚ►☻◕⁸Ⱶ◒ꜞ⁸
ⱥ꜡ⱢⱡⱢⱠ●ꜘ⁸Ⱳ♃fi ⁸Ɫ♫ⱶ◓ꜝ⁸
♠ꜟ◌ⱷⱣ♁►⁸♩♄▬ⱢⱢ◖

₃ │ ╩ ∂√ ─
⁸ ⁸ ⁸ ⁸
┘⌐ ─

Ἥ᷀ ›˗ ὕ ͜
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Ἥ᷀ ›˗ ὕ ͜

Ӣѝ ѝ

ῇ

ʣ̬ר ( )

ЖḌר

ẎḌᴬˎ ( ) ˎʴḌᴬר ( ) ʣרᾛḌᴬˎ ( ) ῇ᷂ ῇ ( ) ῇ
᷂ ῇ ( ) ῇ᷂ ῇ ( ) ̸᷂ ῇ ̈ ( ר ) ר

( ᶽˡ) ⁹ ( ᶽˡ ᶽ )l ⁹ (
) ( ) (

)

ר
ר᷂ ( ) ᷂ ẎḌ ( ) ר

ῇ ԍ

ʣ̬ר ( )

ЖḌר
ẎḌᴬˎ ( ) ˎʴḌᴬר ( ) ῇ᷂ ῇ ( ) ῇ᷂ ῇ ( ) ῇ
᷂ ῇ ( ) ̸᷂ ῇ ̈ ( ר ) ר (

ᶽˡ ) ( ) ( )
ר ר᷂ ᷂ ẎḌ

ᾛ ῇ

ʣ̬ר ( )

ЖḌר

ẎḌᴬˎ ( ) ˎʴḌᴬר ( ) ʣרᾛḌᴬˎ ( ) ῇ᷂ ῇ ( ) ῇ
᷂ ῇ ( ) ῇ᷂ ῇ ( ) ( ) ᷂Ḣ ̈
( ) ̸᷂ ῇ ̈ ( ר ) ר (
ᶽˡ ) ⁹ ( ᶽˡ ᶽ )l ⁹ ( )

( ) ( )

ר ר᷂ ᷂ ẎḌ ( ) כֿ ( )

╩ ≠↑╢ ≤⇔≡₈ ₉⁸₈ ₉⁸
₈ ₉⌐ ⇔╕⇔√⁹



ה ┘∕─ ⌐⅔™≡⁸ ╩ ≠↑╢ ╩ ⌐ β⌐

─№╢ ⌐╟╡ ה ╩ ⁹
ה ₈ ₉⁸₈ ₉⁸₈ ₉│ ↕╣╢≤ ⁹

│⁸ ╩ ≠↑╢ ─ ה ─ ה ╩≢⅝╢ ╡
⇔√ ≤⇔≡⅔╡⁸ ╩ ∆╢ ≤⇔≡⁸₈ ─
┘ ⌂ ─ ₉⁸₈ ─ ₉ ╩ ∆╢↓≤≢⁸
╩ ה ⁹

⇔ ⌂™ ─ ⇔™ ⅜ ∂√↓≤⅜ ⇔√ │⁸ ⅜
≤ ⇔⁸ ─ ┘ ╩ ⌂⅜╠⁸ ⌐ ∂≡ ⌂ ╩ ∂╢

↓≤⅛╠⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣
≡™╢╙─≤ ⁹
A. ♪כꜘ ┘ ─
B. ─

   C. ─
D. ┼─ ⌐ ⇔√

─ ⌐⅔™≡⁸ ─ ╛ ⌐╟╢ ─ ⌂ ╩ ℮⁹

E. ⌐╟╢ ⌂ ─
⁸ ─ ─ ╩ ⇔⁸∕─ ╩ ⌐ ↕∑╢⁹

F. ─ ╣ ⇔ Ⱪꜝ▬fi♪⁸ ─ ┘ ─ ™ ─
G. ─ ╣ ⇔╩ ⇔√ ┘ ─ ™ ─

33

Ἥ᷀ ›˗ ὕ ͜

β ─
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Ἥ᷀ ͜

β ─

ה ─ ⁸ ╩ ≤⇔≡⁸ β⌐ ─№╢ ⌐╟
╡ ⌂ ╛ ─ ─ ⁸ ─ ─ ⌐≈™≡⁸ ה ╩ ⁹

N3

N1

N2

N4

N5

N6

N7

N8

N9

N10

N11

N12

N13

N14
N15

N16

N17

N18

N19

N20

N21

Ӣѝ ֵ ˔ ᷂

ֲ
ṑ

N1 ӧ ′ʣ

N2 Ў ῗ

N3
ῇ

N4 ԍ

ῇ N5 Ў ῗ

Ӣѝ ֵ ˔ ᷂

ῇר ԍ
ְ᷂

N6 ₳

N7 Ў ῗ ԍ

N8 ֥ ԍ

N9 ῇ ԍ

ῇ
N10

Ẏ ′
ḭ

Ӣѝ ֵ ˔ ᷂

N11 ԍ

N12

ῤ
N13 ֦

N14 ′

ῤ N15 Ẏ ′

Ӣѝ ֵ ˔ ᷂

Ό ῚṢ N16 Ό

N17

N18 ӧ

N19 Ẏ ′

ᶉ N20 ἧ

ᶮὑЏᶸ N21 Ў ῗʴͬ ԍᶮὑЏᶸ



JR
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Ἥ᷀ ͜

ה ⌐╟╢ ⌂ ─ │⌂ↄ ⌐≈™≡│⁸ ⁸ ⁸
─ ⌐⅔™≡⁸ ↕╣╢ ⅜№╡╕∆⅜⁸ │ ⌐ ╠╣╢≤ ⁹

⌂ ─ ⌐≈™≡│⁸ ﬞ ─1 ⅛╠─ ⌐ ⅜ ∂╕∆⅜
ה ─ ⌐№√∫≡│⁸ ≤─ ╛⁸ ⌐ ∆╢↓≤⌐╟╡⁸
─ ⌐╟╢ │ ↕╣╢≤ ⁹∕─ ─ ⌐≈™≡│⁸ │╒≤╪≥

√⌂™↓≤⅛╠⁸ ─ ⌐╟╢ │╒≤╪≥ ∂⌂™≤ ⁹
↕╠⌐⁸ ╩ ∆╢ ≤⇔≡⁸₈ ┘ ─ ⁸♦◙
▬fi⁸ ─ ₉⁸₈ ╗ ─ ₉╩ ⁹
╟∫≡⁸ │ ─ ⌂ ≢≢⅝╢ ╡ │ ↕╣≡™╢╙─≤
A. ┘ ─ ⁸♦◙▬fi⁸ ─
B. ╗ ─
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͑ ♥

Ἥ᷀ ͜

˔ Ў ῗ ᾪ ᷂



͑ ♥
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Ἥ᷀ ͜

˔ ₲ ׄ ֻ ̂
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˲ ֻ Ҳ ḹ
Ἥ᷀ ›˗ ὕ ͜ ˲ ֻ Ҳ ḹ

 ( )

 

( )

ה ─ ⌂ ≤ꜛ ≤─ ╣ ™─ ─ ╩ ≤⇔≡⁸
β⌐ ─№╢ ⌐╟╡⁸ ─ ╛⁸ ה ─ ⌐≈™≡⁸

ה ╩ ⁹

β │13 ≢ ⇔≡⅔╡╕∆⅜⁸ ≤⇔≡9 ╩ ⇔≡⅔╡╕∆⁹

β ─


