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►
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⌐ ∆╢ ─

╠
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2

ể

Ễ

ễ - ú

Ệ - ú

│⁸ ⌐⅔™≡⁸ ⌐ ∆╢ ⅜ ↕╣≡⅔╠∏⁸
⌐ ⁸ ⅜ ∆╢↓≤⌐≈™≡⁸∕─ ╩

═╢╙─≢№╢⁹

≢│⁸╕∏⁸ ⌐ ∆╢ ⁸ ─ ≤
─ ╡ ⌐≈™≡ ═√℮ⅎ≢⁸ ⌐ ⇔⁸ ─

≤ ─ ⌐≈™≡ ∆╢⁹
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ể 

3

╕∏⁸₈ ⌐ ∆╢ ₉⌐≈™≡ ═╢⁹

3



ể 4

⌐ ⇔≡│⁸ᵥ ⌐ ∆╢ ⌐ ∆╢ ─ ╘⁸ᵦ
↓╣╕≢─ ─ ⁸ᵧ ⌐ ∆╢ ─ ≈⌐ ↑≡ ∆
╢⁹

4



ể   5

44 4 3

44 2

9  

9  

2013 ṕH25 Ṗ.6.19
2017 ṕH29 Ṗ.11.29 ṕ Ṗ
2019 ṕR1Ṗ.12.18 ṕ ṖẔ D338

D203

D340

─ │ ─ ─ ≢№╢⁹
─ │⁸ ⌐╟╡⁸ ─ ⌐ ∆╢ ≢№╢

─ ⅜ ↕╣≡™╢⁹
│⁸₈ ─ ⁸ ┘ ⅜ ⁸ ⅛

╠ ↕╣√ │↓╣╠⌐╟≈≡ ↕╣√ ⌐╟╢ ─ ⅜⌂™╙─
≤⇔≡ ≢ ╘╢ ⌐ ∆╢╙─≢№╢↓≤₉╩ ≤⇔≡
╘≡™╢⁹
↓↓≢™℮ ─ ⅜⁸₈ ─ ⁸ ┘ ─ ⌐ ∆╢
₉ ≢№╢ ₈ ₉≤™℮ ⁹

│⁸₈ ╩ ∆╢ │⁸ ↕╣╢ ┘ ╩
ↄ⁹ ⌐⅔™≡ ∂⁹ ⅜ ⇔√ ⌐⅔™≡╙ ╩ ⌂╦⌂™╙─≢
⌂↑╣┌⌂╠⌂™⁹₉≤ ╘≡™╢⁹
∕⇔≡⁸ ─ 1311275 ⌐╟╣
┌⁸ ↕╣╢ ⌐⁸₈ ─ ₉⅜ ╕╣╢≤↕╣≡™╢⁹
╙∫≤╙⁸ ꜠ⱬꜟ≢│⁸ ─ ⌐≈™≡⁸ ⌐⁸≥─╟℮⌂ ⌐
╟∫≡ ⅜↕╣≡™╢↓≤╩ ∆╢⅛ ╘╠╣≡™⌂™⁹↓╣╩ ╘√─⅜

●▬♪≢№╢⁹↓╣│ ≢│⌂ↄ⁸ ─ ≤↕╣≡
™╢⅜⁸ ⌐ ─ ⌐⅔™≡ ↕╣√₈ ₉≢№╢⁹
╕√⁸ ●▬♪│⁸ ⌐ ↕╣√ ⁸ ⌐╦√∫≡ ↕╣≡™╢⁹
≢ ™╠╣√─│ ─╙─≢№╢⁹
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ể   6

D338 p24

↓─ │⁸ ●▬♪─ ╩ ⇔√ⱨ꜡כ ≢№╢⁹ ⅝ↄ ↑≡⁸
─₈ ₉≤⁸ ─₈ ₉⌐ ↑╠╣╢⁹
₈ ₉│⁸ ⌂≥⁸∕╣⅜ ⌐ ∆╣┌ ⌐╟∫
≡ ∆╢↓≤⅜ ⌂ ⌐ ∆╢ ≢№╡⁸ ┘

⅜ ↕™≤ ≢⅝⌂↑╣┌⁸ ≤⌂╢⁹
₈ ₉│⁸ ⌂≥⁸∕╣⅜ ⌐ ⇔≡╙ ⌐╟∫
≡ ⅜ ⌂ ⌐ ∆╢ ≢№╢⁹≥─╟℮⌂ ⅜⁸≥─
⌐ ∆╢⅛≤™℮ ╩ ⌐⁸ ≢ ─ ⅜ ≢⅝╢

⅛⅜ ↕╣╢⁹
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-1992ṕH4Ṗ.10.29

ṕ Ṗ

ṕ Ṗ
ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

ể   7

─ ╖⌐≈™≡│⁸ ─
⌐ ∆╢ ⅜ ↕╣╢═⅝≢№╢⁹
↓─ │⁸ ⌐≈™≡⁸ ⌐ ⅜№╢↓≤╩
⌐⁸ ─ ⌐ ⌂ ⅜№╢⅛ ⅛≤™℮ ⅛╠ ╦╣╢⁸™
╦╝╢ ◖fi♩꜡כꜟ╩ ⇔≡™╢⁹
╕√⁸ ─ ⌐≈™≡⁸ ⌂ ⅜ ⅜ ⌐╙ ↓╠⌂™╟℮⌐
∆╢≤⇔⁸ ╖≤⇔≡│⁸ ⌐⅔™≡⁸ч ⌐⅔™≡ ™
╠╣√ ⅜ ≢⌂™↓≤ ─ ⁸ш
─ ⌐ ⇔ ™ ⁸ ⅜⌂™↓≤ ─
╩ ⇔⌂↑╣┌⌂╠⌂™≤⇔√⁹
⇔√⅜∫≡⁸ ⅜ч ┘ш─ ⌐≈™≡™∏╣╙ ⌐ ⁸∆⌂╦
∟⁸ ─ ╩ ≢⅝╣┌ ⌐ ⅜⌂™↓≤≤↕╣╢⅜⁸ч
┘ш⌐≈™≡ ─ ╩ ≢⅝∏⁸ ≤⌂╣┌⁸ ⌐
⅜№╢↓≤≤⌂╢⁹
™∏╣⌐∑╟⁸ ─ ≤⌂╢─│⁸ч ─
≤ш ─ ≢№╡⁸ ⁸↓╣⌐ ∫≡ ∆
╢⁹
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155 182 183 190

137 154 162 176 184 190 195 197

162 176 184 195 197

176 184 195 197

137 176 184 195 197

ṕTo-OF To-HṖ 154 199

154 176 199

176

155

155

155

ể   8

╩ ≤⇔≡⁸ ⌐⅔↑╢ ╠─↓╣╕≢─ ╩ ⇔√╙─
⅜↓─ ≢№╢⁹

⁸ ⌐ ∆╢ ≤ ⌐ ∆╢ ≤╩ ↑⁸∕╣∙
╣ ─ ≤ ─ ⌐≈™≡⁸ з⌂™⇔к⌐
↑╢⁹

─ ─ ⌐⁸∕╣∙╣─ ↔≤⌐ ╩ ⇔√⁹ ⌐
⌂∫≡™╢╙─│⁸ ⌐ ⌐ ╪≢™√∞⅝√™ ≢№╢⁹

╕≢≢│⁸ ≤⇔≡ и╕≢╩ ⇔≡™╢√╘⁸ ≢╙
и╕≢╩ ∆╢⁹ й ⌐≈™≡│⁸ ⁸ ╩ ⇔≡
∆╢⁹
↓─℮∟⁸ ─ ─ ┘ ─ ⌐≈™≡│ ─
┘ ≢ ═╢⁹ з⌐≈™≡│ ≢ ═╢⁹ и⌐≈™≡│
≢ ═╢⁹
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-

ể   9

0.25 Ṿ
7%

https://www.cnh.shizuoka.ac.jp/research/barchive/mtfuji/001-2/

≢│⁸↓↓⅛╠ᵧ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹
ᵑ│⁸ ⅜ ─ ≢№╢≤™℮ ≢№╢⁹

│⁸ ─ ⌐ ∆╢ ≢№╡⁸ ™ ⅜ ╩ ⇔≡™╢⁹
⅜≥↓⌐№╢⅛ ⅛╠⌂™╒≥ ⅜ ⇔≡™╢↓≤⅜ ⅛╢⁹

⌐│⁸ ─ ≤™℮ ™ ⌐⁸ ╙─ ⅜ ⇔≡
™╢─≢№╢⁹ ─ ⅜ ≤™℮►▼Ⱪ ≢ ═╢╟
℮⌐⁸ ─ │ ≢№╢≤™℮ ╙№╢╒≥⁸ │⁸
╩ ╣⁸ ™⌂⅜╠⁸∕╣≢╙∕─ ╙ ⇔≡ ╩ ™≢⅝√⁹
─ꜞ☻◒╩ ה ∆╢≤™℮↓≤│⁸↓─╟℮⌂ ─ ⅛

╠─ ⌐ ∆╢╙─≢№╢⁹
│⁸ ⌐⅔↑╢ ⌐ ∆╢ ≢№╡⁸ ™ ⅜ ╩ ⇔≡

™╢⁹ ⅛╠ ⅛╢╟℮⌐⁸ │⁸ⱪ꜠כ♩ ⅛╠
⌐ ⇔≡™╢⁹↓─ ⇔≡™╢ ≤╖╠╣⌂ↄ⌂╢ ≤─
╩₈ ⱨ꜡fi♩₉≤™™⁸ ⱨ꜡fi♩─ │⁸ ⅜ ╘≡
⌂ ≤⌂╢⁹ ≢ ≤⌂╢ ╙⁸↓─ ⅜ ⌂

⌐№╢↓≤│⁸ ≤↕╣⌂↑╣┌⌂╠⌂™⁹
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- ṕ154 p11 Ṗ

https://gbank.gsj.jp/volcano/eruption/explanation/description2.html

ể   10

ᵒ│⁸ ⅛↑ ≤ⱴ◓ⱴ ─ ™⌐≈™≡≢№╢⁹↓╣
│⁸ ─ ⌐ ⌐ ⇔≡™╢⁹

⌐╟╢ │⁸ⱴ◓ⱴ⌐ ╩╙≈₈ ₉≤ ⌐╟∫≡
─ ╛ ⅜ ה ↕╣√₈ ה ₉⅜№╢⁹↓╣
╠─℮∟⁸ ─ ⅜ⱴ◓ⱴ ≢№╢⅜⁸↓╣╩ ╘╢↓≤│
≢│⌂™⁹∕↓≢⁸₈ ₉≤₈ ה ₉╩ ╦∑√╙─
╩₈ ⅛↑ ₉≤⇔≡₡ ₢≤™℮ ≢ ∆╢⁹
∕─℮ⅎ≢⁸↓╣╩ Dense Rock Equivalent ⇔√╙─╩₈ⱴ
◓ⱴ ₉≤⇔⁸₡ ₢≤™℮ ≢ ∆╢⁹
⌡⁸ ⅛↑ ≢ ─ │⁸ ≢ ≤⌂

╢⁹√∞⇔⁸ ⌐╟∫≡│⁸ ⌐₡ ₢≤ ⇔≡™≡╙⁸ⱴ◓ⱴ
╩ ∆ ⅜№╢↓≤⌐ ⅜ ≢№╢⁹
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- ṕ 154 p10 Ṗ

Ẕ
 

ṕVEIṖ

VEI6 VEI7

ṕ - 10. Ṗ

ể   11

D411 p2  

ᵓ│ ─ ≤ ≢№╢⁹
╩ ∆ ⌐│⁸₈ ₉≤₈ ⱴ◓♬♅ꜙ₉♪כ⅜

№╢⁹ ⌐╟╢ ╩ ≢ ⇔√╙─⅜ ≢⁸₈
₉≢ ∆⁹ ⁸ ╩ ≢ ⇔√╙─⅜ ⱴ◓♬♅ꜙכ♪≢
№╢⁹↓╣╠│⁸ⱴ◓ⱴ DRE ≤ ⱴ◓♬♅ꜙ⁸♪כ ─
╩ ⇔√╙─≢№╢⁹
⌐⁸ ─ ╩ ⁸ ─ ╩ ≤

™™⁸ ─ ╩ ⌂™⇔ ≤™℮⁹↓╣⌐
⇔⁸ ●▬♪⌐⅔↑╢₈ ₉≤™℮ │⁸₈ ─ⱴ◓ⱴ⅜
⌐ ⌐ ⇔⁸ ─ ≤⌂╢╟℮⌂ ≢⁸ ─ ⅜ ╩
ⅎ╢╟℮⌂╙─₉≤ ↕╣≡⅔╡⁸ ⌂ ≤ ⌂╢↓≤⌐ ⅜
≢№╢⁹
≢ ≤⌂╢ To-OF ⁸

To-H │⁸™∏╣╙ ≢│⌂™⅜⁸ ●▬♪⌐™℮
⌐ ∆╢≤↕╣≡™╢⁹
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- ṕ 154 p9Ṗ

ṕ : 2 3Ṗ

ể   12

154 p9 2

ᵔ│⁸ ─ ╛ ≢№╢⁹▪▬☻ꜝfi♪ ⅛╠ⱪꜞ♬כ
╕≢⅜ⱴ◓ⱴ ≢№╡⁸↕╠⌐⁸ ⌐≈™≡│₈►ꜟ♩ꜝⱪꜞ
כ♬ ₉⌂≥≤╙ ┌╣╢⁹

⌐│⁸ ╡ ⅜ ™ ─ⱴ◓ⱴ─ ⅜ ─ ⅝
™ ⌐⌂╡╛∆™≤↕╣╢⅜⁸ ⱴ◓ⱴ≢⌂↑╣┌
╩ ↕∑⌂™≤™℮╦↑≢│ ∏⇔╙⌂™⁹
⁸ ≤↕╣╢ ╛ │⁸ ╡ ⅜ ⌂
ⱴ◓ⱴ∞∫√≤™╦╣≡™╢⁹

12



- ṕ 154 p8Ṗ

ể   13

D338 p2 -3  

https://www.hrr.mlit.go.jp/jintsu/kids/sabo/sabo09.html

ᵕ│⁸ ⌐≈™≡≢№╢⁹
●▬♪ ⁸ │⁸ ≢ ∂√ ●☻⁸ ─
⅜ ╩ ╣ ╢ ─ ≤↕╣⁸ ⁸ ☺כ◘ ┘Ⱪꜝ☻♩

╩ ╗≤↕╣╢⁹
↓╣╠│ ●☻≤ ─ ≢№╢⅛╠⁸™╦╝╢ ─╟℮⌂
♪꜡♪꜡─ ≢│⌂ↄ⁸ ϴ╩ ⅎ╢ ─╟℮⌂ ⁸≤ ⅎ√
⅜▬ⱷכ☺⌐ ™⁹∕─√╘⁸ ⌐ ╖⁸ ╩ / ≤™℮ ☻
Ⱨכ♪≢ ↑ ╢⁹
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- ṕ 154 p8Ṗ

https://www.gqjapan.jp/culture/column/20160606/mount-aso-the-supervolcano

 

ể   14

∂ↄ ─ ⌐≈™≡⁸ ⅜ ⇔√ ≢№╢⁹
╙∟╤╪ ⌐╙╟╢⅜⁸ ⌂╙─⌐⌂╣┌⁸ ◒ꜝ☻─
₁╩ ⌐ ╡ ⅎ╢⁹ ⌐ ╦╣√ │⁸№╠╝╢ ⅜
╦╣╢⁸ ≢№╢⁸≤ ∆╢⁹

─ ─ │⁸ ⱶכ♪ ─ ≢⁸ ─ ≢│ ╙
⅜ ↕™ ≢№╢⁹ ⌂╙─⅜⁸ ─ ─ ─

≢⁸↓╣│ ─ ◌ꜟ♦ꜝ⅜ ╩ ↓⇔√ ─▬ⱷכ☺
≢№╢⁹ ─ ⌐ ⌐ ╕╣≡ ⅎ╢─⅜ ≢№╢⁹™⅛⌐ ⌂
≢№╢⅛⁸™⅛⌐ ⌂ ≢№╢⅛⅜ ⅛╢⁹

≢ ◒ꜝ☻─ ⅜ ∆╣┌⁸↓╣╟╡╙ ╡ ↕™╙
──⁸ ⌐ ⌂ ╩ ╓∆↓≤⌐⌂╢⁹
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- ṕ 162 p29 199 p10 Ṗ

ể   15

199 p10  5

ᵖ│⁸ ─ ≢№╢⁹
≤│⁸ⱴ◓ⱴ⅜ ⅎ≡ ╕∫≡≢⅝√ ≢№╡⁸ ⌐ ⅎ

╕∫√╙─╩ ⁸╝∫ↄ╡≤ ⅎ ╕∫√╙─╩ ≤™℮⁹
│ ≢№╢⌂≥⁸ ≢ ⇔√╙─≤ ╦╣╢⁹

│⁸ ◔▬ SiO2 ⅜ ╕╣╢ ⅜ ⅝™╙─⅛╠⁸
⁸♦▬◘▬♩⁸ ⁸ ⌂≥≤ ↕╣╢⁹ ┘♦▬◘▬♩
─ │ ∫╔™ ╩⇔≡⅔╡⁸ ≤╙ ┌╣╢⁹ ⁸ │∕─
⅜ ∆╟℮⌐ ∫╔™ ╩⇔≡⅔╡⁸ ≤╙ ┌╣╢⁹
◔▬ ─ ⅜ ™╒≥ ╡ ⅜ ↄ⁸ ⌂ ╩ ↓⇔

╛∆™⅜⁸ ⇔√≤⅔╡⁸ ⁸ ≢⌂↑╣┌ ╩ ↓↕
⌂™≤™℮↓≤│⌂™⁹
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ể   16

D338 p2

- ṕ 155 p5Ṗ

-2ј 22 4
ᴲ╦

-1ј 21 2

0ј 20 1

ᴲ╦ᵥ

PM10

PM2.5

1ј 2-1 0.5 500

2ј 2-2 0.25 250

3ј 2-3 0.125 125

4ј 2-4 0.0625 62.5

5ј 2-5 0.03125 31.25

6ј 2-6 0.015625 15.625

7ј 2-7 0.0078125 7.8125

8ј 2-8 0.00390625 3.90625

9ј 2-9 0.001953125 1.953125

ᵗ│⁸ ─ ≢№╢⁹
⅛╠ ↕╣╢ ⌐│⁸ ≤⇔≡ ↕╣╢ ●☻≤⁸
≤⇔≡ ↕╣╢ ⁸∕⇔≡ ≤⇔≡ ↕╣╢ ↕™∑

≈ ⅜№╢⁹ │⁸₈ ₉⌂≥≤╙ ↕╣╢⁹
│⁸ ─ ⅝↕⌐╟∫≡⁸ ⁸ ꜝⱧꜞ ⁸

▪♇◦ꜙ ⌐ ↕╣╢⁹ │⁸ ─ ⁸≤™℮
↓≤⅜≢⅝╢⁹

⌐╟╢ ≤│ ⌐⁸ ≢ ∫╔™╙─╩ ⁸ ∫╔™╙─╩
☻◖ꜞ▪≤™℮⁹

≤│⁸ ─℮∟≢ ∆╢╙─╩ ∆⁹
╕√⁸ ─ ╩ ∆─⌐⁸₈ɋ₉ ⱨ□▬ ≤™℮ ╩ ™╢↓
≤⅜№╢─≢⁸ ╩ ⌐ ⇔≡⅔ↄ⁹ɋ│⁸ ─ ╩≤∫√
≢№╡⁸ ⅜ ₡ ₢─≤⅝⁸- log2 ≤⇔≡ ╘╠╣╢⁹
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ể   17

- ṕ 155 p5Ṗ

D338 p2

D338 p2

ᵘ│⁸ ─ ╛ ⌐≈™≡≢№╢⁹
─ │⁸ ⌂ ─ ╩ ⇔√╙─≢⁸ ⅜ ⁸
⅜ ─ ≢№╢ │ ⁹

⅜ ╙ ⅝™─│ ɋ ≢№╢⅜⁸ ɋ ─
─ ⅜╗⇔╤ ↄ⁸ ɋ ╙ ⌐─╓╡⁸
⁸∆⌂╦∟ ɋ ─ ╙ ∆╢↓≤⅜ ⅛╢⁹
─ │ ⅜ ⌡≥─ ─ ⅛╩ ⇔√╙─≢№╢⁹ ⌐

╟∫≡ │№╢⅜⁸ ╘ ╘╠╣≡™⌂™ ≢ ₡ / ₢⁸
╘ ╘╠╣√ ≢ ₡ / ₢≤↕╣╢⁹ ─ │ ⇔
≡™╢⅜⁸ ⌡ ─ ╒≥─ ⅜№╢√╘⁸ ⅜ ╙∫√
─ │⁸ ─ ↕⌐ ∆╢≤ ⅎ≡╟™⁹
─ │⁸ ╩ ≢ ⇔√╙─≢№╢⁹ ⌐⁸ ╛ │
⅜ ≢№╡⁸ ─ ≢№╢↓≤⅜ ⅛╢⁹ │
⌐●ꜝ☻ SiO2 ─ ≢№╡⁸ ∫≡™╢⁹↓╣⅜ ꜟ♀כ▫♦
─ ⌐ ∆╢≤⁸ ≢№╢ ╩ ≈↑⁸ ↕∑╢↓≤⅜№
╢⁹
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ể   18

- ṕ 155 p6 -Ṗ

https://www.data.jma.go.jp/svd/vois/data/tokyo/STOCK/kaisetsu/qvaf/qvaf_class.pdf

D416 p5

https://www.ngk.co.jp/gaishi/gaishi1/

ᵙ│⁸ ─ ≢№╢⁹
⅜ ≢ ∆╢ ─ ≢№╡⁸ ⅜ ⌐⌂╣

┌₈ ₉≤↕╣⁸ ╩ ⅎ╢꜠ⱬꜟ≤⌂╢⁹ │ ⌐ ╦╣⁸
≤⌂∫≡⁸ ─ ה ה≤─ה ⌂≥⌐ ╩ ∂↕∑╢꜠ⱬꜟ≤

⌂╢⁹
─ ─ ⌐ ⅜ ∆╢≤ ⅜ ∆╢ ⅜

№╢⁹╕√⁸ ─ ╙ ⇔⁸ ⌐⌂╡⅛⌡⌂™⁹
─ │ ⅜ ╩ ╪∞ ─ ≢№╡⁸ ╩ ╗≤╟╡ ↄ⁸

─╟℮⌐⌂∫≡↓┘╡≈ↄ⁹↕╡≤≡⁸ ∆╢≤ ≢ ⇔≡
╩ ↓⇔√╡ ╩ ≈↑√╡∆╢√╘⁸ ⌐ ⌂ ╩ ≈╙
─≢№╢⁹
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ể   19

-

D417 p1

ᵚ│⁸ ⌐╟╢ ─ ≢№╢⁹
│⁸ ⌐ ╡ ⅞⁸ ─ ⌐ ╩ ╓⇔⁸ ╩ ↕

∑╢⁹ ⌐⁸ ⁸ ⁸ ≢ ∆╢ ⅜ ⌐ ∆╢≤⁸
╛ ⌐╙ ⇔≡ ⅝⌂ ⅜ ╢⁹↓─╟℮⌂

⌂ ⅜⁸ ─ ≢№╢⁹

19



ể   20

-

D338 p2

D338 p6 -8

─ ᵛ│⁸ ⌐ ∆╢╙─≢№╢⁹
≤│⁸ ⅛╠ ╕≢─ ≢№╢⁹↓─℮∟⁸

│ ⅛╠ ╕≢─ ╩™™⁸∕╣ ╩ ≤™
℮⁹

⌐ ∆╢ ⌂ ≢№╢ ─SSG-21⌐╟╣┌⁸
⌐ ⅜╖╠╣⌂™╟℮⌂ ⌐≈™≡│⁸ ⅜ ⇔√╙

─≤ ⅎ╠╣╢⅛╙⇔╣⌂™≤™∫√ ⅜№╢⁹
╕√⁸ ─ ≢№╢ ה │⁸
⌐≈™≡⁸ ≤ ⁸ ⌐ ≢╙ ⇔≡™╢ ⌐≈™≡
│⁸ ╙ ⅜№╢╙─≤ ∆═⅝≤⇔≡™╢⁹

20



Ễ 

21

⌐⁸₈ ─ ≤ ─ ╡ ₉⌐≈™≡ ═╢⁹

21



Ễ 22

ṕuncertainty Ṗ

ẓ ẓ ẓ

ẓ

ṕ
Ṗ

e.g.

A541 p5 -

╕∏⁸ ─ ≤ ⁸uncertainty ≢№╢⁹ ≤™℮
─│⁸ ╩ ≡⁸ ╩ ™⁸ ה ⇔≡⁸ ─ ⇔↕╩ ⇔√
╡⁸ ⇔√╡⇔⌂⅜╠ ╗⁹∕─√╘⁸ ─ ™ ⅜ ⇔≡≢⅝╢
⌐≈™≡│⁸ │ ╖╩ ∆╢⅜⁸ ⌐⁸ ╘≡─ ⁸

⅜♃כ♦ ⌂™ ⌐≈™≡│⁸ ╛ ─ ⌐ ─ ⁸
⁸ ⁸ ⅜ ╡ ╖⁸ ⅜ ↄ⌂╠⌂™ ⅜

№╢⁹↓╣⅜ ≢№╢⁹√∞⁸ ⌐ ⅜№╢≤⇔≡╙⁸ ≤⇔
≡│∕╣╩ ≤⇔√ ╩ ╠╣╢ ⅜№╢⁹ │↓─ ⌂
≢№╢⁹

22



Ễ 23

¬ º

Ṭ

Ṭ Ṭ

Ṭ

Ṭ

ṕ Ṗ

⌐ ⇔≡⁸ ─ │⁸ ⌐│ ⅜№
╢≤ ∆⁹ │ ⌐ ≢⁸ ⌐ ⌂ ⅜∕╙∕╙ ⇔™⁹
∕⇔≡⁸ │ ≢ ↓╢ ≢№╢√╘⁸ ≢ ≡ ∆╢↓≤⅜
≢⅝∏⁸ ╛ ⌐╟╠↨╢╩ ⌂™⁹⌐╙⅛⅛╦╠∏⁸ ⅜≢⅝⌂™
√╘⁸ ⌐♃כ♦─ ╠↨╢╩ ⌂™⅜⁸ ⅜ ↄ⌂™√╘⁸
♃כ♦ ⅜ ╠╣╢⁹
↓─╟℮⌂ ⁸ ─ ⌐⁸≥─╟℮⌐ ∕℮⌐ ⅎ╢ ╩
╖ ≡√≤↓╤≢⁸ ⌂ ─ ⅝↕⅛╠ ╣╢↓≤│≢⅝∏⁸™

╦┌ ─ ⌐∆⅞⌂™⁹↓╣│⁸ ⌐ ╠∏⁸ ⌐≈™≡╙
≢№╢⁹
╛ │⁸⇔┌⇔┌₈ ╟ↄ ╘╠╣╢₉⌂≥≤ ∆╢⅜⁸≥╪

⌂⌐₈ ╟ↄ₉≤™∫≡╙ ≤⇔≡ ⅝⌂ ⅜ ∆╢─≢№╡⁸
⌐ ∆╢Ⱶ☻ꜞ⁹╢№≢♪כ ─ ╩ ⇔≡⁸ ⌐╟∫≡

─ ™ ⅜ ≤ ⅎ╢─│⁸™╦┌₈ ₉≢№╢⁹↓
─╟℮⌂ ⌐ ╦↕╣≡│⌂╠⌂™⁹

23



Ễ 24

-

⌐╟∫≡ ╠⅛⌐⌂∫√╟℮⌐⁸з │
─ ─ ⌐ ℮ ≤│ ↄ ⌂╢⁹∆⌂╦∟⁸ │⁸ш

⌐⁸щ ⇔≡⁸ч ≢ ⌂ ╩ ╓∆⁹↕╠
⌐⁸ ⌐ ┼─ ┌ↄ╩ ╣╢≤⇔≡╙⁸ъ ⌂ ≤ ─
⌐╟∫≡ ◖Ⱶꜙ♬♥▫ ⅜ ↕╣╢ ⁹
↓─╟℮⌂ ⌂ ⅜ ∂╢⅛╠↓∕⁸ │ ⅜ ⌐╙ ↓⇔≡

│⌂╠⌂™≤↕╣╢─≢№╢⅜⁸∕℮≢№╢⌐╙⅛⅛╦╠∏⁸ │⁸и
∆╢◄Ⱡꜟ◑כ⅜ ≢ ∟⌐ ∆╢↓≤⅜≢⅝∏⁸й │
╩ ⅎ╢ ⌐ ⇔≡ ╘≡ ≢⁸к ╛ ⌂≥⁸

⌐ ⌂ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ │⁸ ≢
⌂╙─≤⌂╠↨╢╩ ⌂™─≢№╢⁹
∕─√╘⁸ ⅜№╢↓≤╩ ⌐⁸ ⅜ ™ ⌐ ↕╣≡╙
⌂ ⌐ ╠⌂™╟℮⁸ ⌂ ╩ ╪≢ ╩ ∆╢ ⅜№

╢⁹↓╣↓∕⅜⁸₈ ⌂ ⅜ ⅜ ⌐╙ ↓╠⌂™╟℮⌐∆╢₉≤™℮
↓≤─ ≢№╢⁹

24



Ễ 25

1 2 ṕ 4 3 p59 -Ṗ

ṕ Ṗṕ Ṗ

Ḵ

Ḵ

Ḵ

ṕṬ2 Ṗ
2012

ṕṬ1 Ṗ

⌐ ⅜ ∆╢≤™℮↓≤│⁸ ─ ⌐⁸ Ⱶ☻⅜ ∂╢↓≤ ↑╠
╣⌂™⁸≤™℮↓≤╩ ∆╢⁹ ⅛ ⅛│⁸ ─ ⅛╠│ ⅛╢⅛╙⇔╣⌂™
⅜⁸ ╝ⅎ ⅜Ⱶ☻⌂ↄ ≢⅝╢≤│ ╠⌂™⁹

Ⱶ☻⌐│ №╢⁹ ≈│⁸ ⌐│ ⌂─⌐⁸ ≤ Ⱶ☻╩⇔≡
╩⇔≡⇔╕℮⁸₈ ≡ ─ ₉≢№╢⁹↓╣╩ ⁸₈ ─ ₉≤

™℮⁹∑∫⅛∟⌐ ╩⇔≡⇔╕℮⁸≤™℮ Ⱶ☻≢№╢ ─ ⁹
↓╣⌐ ⇔⁸ ⌐│ ⌂─⌐⁸ ≤ Ⱶ☻╩⇔≡ ╩⇔⌂™⁸₈℮∫
⅛╡ ─ ₉≢№╢⁹ ⁸₈ ─ ₉≤™℮⁹╓╪╛╡⇔≡ ╩
╢⁸≤™℮ Ⱶ☻≢№╢ ─ ⁹

─≤⅔╡⁸ ─ ╝ⅎ⁸™∏╣⅛─ Ⱶ☻│ ⌐ ⇔ ╢⁹
∕─√╘⁸ ⌂─│⁸≥∟╠─ Ⱶ☻╩ ↓↕⌂™╟℮⌂ ╩ ℮⅛⁸≤™℮
↓≤⌐⌂╢⁹₈ ≡ ─ ₉∞↑│ ⌐ ↓↕⌂™╟℮⌐∆╢ ₈℮∫⅛╡ ─

₉│ ∆╢ ─⅜⁸₈ ╦⇔⅝│ ─√╘⌐₉≤™℮▪ⱪ꜡⁹╢№≢♅כ
⌐⁸₈℮∫⅛╡ ─ ₉∞↑│ ⌐ ↓↕⌂™╟℮⌐∆╢ ₈ ≡ ─ ₉
│ ∆╢ ─⅜⁸₈ ╦⇔⅝│ ─√╘⌐₉≤™℮▪ⱪ꜡⁹╢№≢♅כ

─ ─ ─ │⁸ ⌂ ╩ ≤ ↓↕⌂™╟
℮⌐∆╢≤™℮↓≤≢№╡⁸ ⌐│ ⌂─⌐ ≤ Ⱶ☻╩⇔≡ ╩⇔⌂
™⁸≤™℮₈℮∫⅛╡ ─ ₉∞↑│⁸ ⌐ ↓↕⌂™⁸₈ ╦⇔⅝│ ─√
╘⌐₉≤™℮▪ⱪ꜡כ♅ ─ ⅜ ↕╣╢═⅝≢№╢⁹

25



Ễ 26

 

Ṅ

Ṭ ú

Ḳ

Ḳ

↓─↓≤│⁸ ⌐ ╦╣√ ה ─ ⅛╠╙ ╠
⅛≢№╢⁹ ─ ╩ ⅛∆↓≤⅜ ─
─ ≢№╡⁸↓╣╠─ ─ ≤ │⁸ ⌐ √∫≡ ⌂
≤↕╣⌂↑╣┌⌂╠⌂™⁹↓╣╠⌐ ∆╢ │ ↕╣⌂™⁹

↓↓⌐ →√─│⁸ ⌐╟╢ ≢№╢⁹ ↄ⁸₈ ⌐│
─ ─ ╩ ⅎ╢╟℮⌂ ⅜ ↓╢↓≤⅜№╡⁸∕℮™℮ ╘≡╕╣⌂

┼─ ⅎ╙ ∏ ⇔≡ ⇔⌂ↄ≡│⌂╠⌂™≤™℮ ⌂ ─ ⅜
↕╣⌂ↄ⌂╡⅜∟⌐⌂∫≡™√₉≤ ╡ ╡⁸ч │ ⁸ ₁⌂ ⌐

╦╣≡⅝√ ≢№╢↓≤╩ ⌐ ∂⁸ ─ ⁸ ─ ≤
─ꜟכ◔☻ ⅝↕⌐ ⇔⁸ ⌐ ⅝ ℮↓≤⁸шꜞ☻◒─ ⅎ ╩ ⅝ↄ ∆╢
↓≤⅜ ↕╣≡™╢⁹
↓─℮∟⁸ш⌐≈™≡⁸ꜞ☻◒≤│⁸ ∞↑≢⌂ↄ⁸↓╣⌐ ─ ⅝↕╩
∂≡ ⅎ╢═⅝↓≤⅜ ↕╣≡™╢⁹≤↓╤⅜⁸ │⁸ ─ ╩
⌐ ⅎ⁸ ─ ↕™╙─│ ⇔≡⅝√⁹

⅜ ⇔√─│⁸√≤ⅎ ⌐ ⅜ ™≤↕╣√ ≢№∫
≡╙⁸™∫√╪ ה ⅜ ↓∫√ ─ ─ ⅜ ╘≡ ⅝™ ⌐│⁸⇔⅛
╢═⅝ ╩ ≡╢↓≤⅜ ≤™℮↓≤≢№╡⁸ ─╟℮⌂⁸ ⌐╦√∫≡
⌂ ╩╙√╠∆ ה ─ ⌐│⁸ ─ ⌐⅛⅛╦╠∏⁸⇔⅛╢═
⅝ ה ╩ ≡≡⅔ↄ═⅝≤⇔≡™╢⁹
╕↕⌐⁸₈ ╦⇔⅝│ ─√╘⌐₉≤™℮▪ⱪ꜡כ♅⅜ ╠╣╢═⅝↓≤╩
⇔≡™╢─≢№╢⁹

26



Ễ 27

2012 ṕ 24Ṗ

ṏ

ṕcf. 2

1 Ṗ

ṕ 1 1 Ṗ

ṕ 1 1 Ṗ

ṕ 1 Ṗ

↓─╟℮⌂ ╩ ╕ⅎ⁸ ─ ─ⱳ▬fi♩╩
∆╢⁹
↓─ ─ │⁸ ─╟℮⌂ ⌂ ╩ ≤ ↓↕⌂™╟
℮⌐∆╢⁸≤™℮ ⌐№╢⁹
╕∏⁸ч ─ ⁸ ⁸ ─ ╩ ≤∆╢↓≤⅜ ↕╣

⁸ ⁸ ─ ⌐ ↕╣⌂™↓≤⅜ ↕╣√
⁹

⌐⁸ш ⌂ ⌂≥⁸ ─ ╩ ⌐ ⇔⁸∕─ ⌐ ⅛≈
─ ╩∆╢↓≤╙ ↕╣√ ⁸ ⁹
╕√⁸щ ─ ⅜ ⌐ ⌐╙ ┘ ╢↓≤╩ ⌐⁸ ⌐ √∫
≡│⁸ ∞↑─ ⌂₈ ₉≢ ∆╢↓≤⌂ↄ⁸ ↕╣√ ⌂ ╩
╕ⅎ╢↓≤⅜ ↕╣√ ⁸ ⁹
↕╠⌐⁸ ─ ⁸≤™℮ ⅜ ↕╣√ ⁹ ╩
≤⇔√ ≢│⌂ↄ⁸ꜞ☻◒⅜№╣┌ ⌂ↄ ╘╢≤™℮↓≤⅜ ↕╣√≤™

ⅎ╢⁹
│⁸ ─ ─ ≤⇔≡⁸≥╪⌂⌐ ⁸

⌂ ─ ╩ ∫√≤⇔≡╙⁸∕╣╩ ╢╟℮⌂ ⅜ ↓╢ ∞≤ ⅛∫
√↓≤∞≤ ─ ╩ ═≡™╢⁹∕─ ≢╙⁸ ╩◌Ᵽכ≢⅝╢∞↑─
─ ⅜⁸ ⌐≤∫≡ ⌂─≢№╢⁹

27



Ễ 28

ṕ Ṗ ṏ

ṏ

ṏ

ṕ

Ṗ

1991 ṕ 3Ṗ

↓↓≢⁸ ─ ≤ ─ ⌐≈™≡ ═≡⅔ↄ⁹
─ ≢│⁸ ⌐ ⅜

∆╢↓≤⅜∕─ ─ ⌐⌂∫≡™╢ ╙∫≤╙⁸ ⌐╟╣
┌⁸↓╣│ ⌂ ה ≤│∕─ ╛ ⅜ ⌂╢╙
─≢№╡⁸ ╩ ↑╢√╘⁸ ≢│⁸№ⅎ≡₈ ₉≤™℮ ⅜ ™
╠╣≡™⌂™⁸≤™℮ ⁹
↓─ ⌐≈™≡⁸ ─ ⌐ ↕╣√ ≢│⁸

₈ ⅜ ⅛ ⅛│⁸Ν Ν ⌐ ╕∫≡ↄ╢ ≢№╡⁸
↓↓≢─ │⁸ ─ ─╟℮⌐⁸Ν Ν ⌐╟
╡ ≈⅛─ ⅎ⅜™∏╣╙ ╡ ∟ ╢⅜⁸∕─≥╣╩ ╢⅛│ ⌐
⌡╠╣≡™╢≤™∫√ ─╙─≢│⌂™Ν Ν⁹ ≤⇔≡│⁸

─ ⌐ ≠™≡ ⌐ ─ ╩ ⇔⁸ ⌐ ⇔™
╩∆╢═⅝≢№╤℮⁹₉≤↕╣≡™╢⁹
↓╣│⁸ ⅜ ⌐ ╕╢⌂≥≤⁸ ─ ╩ ⇔≡™⌂™≤
╦╣╢ ╙№╢╙──⁸ ─ ─ ⅜ ↕™≤™℮ ≢ ⇔™⁹

⅜ ⅝™⅛╠≤™∫≡⁸ ╩ ↄ ╘⁸ ⌐ ⌐⌂╢─
≢│⌂ↄ⁸ ⅜ ⅝™⅛╠↓∕⁸∕─ ╩◌Ᵽכ≢⅝╢∞↑─
⌂ ⅜ ↕╣≡™╢⅛≥℮⅛⁸ ⌂ ⅜ ⅜ ⌐╙ ↓╠⌂™╟
℮⌐∆╢≤™℮ ≢⁸ ⅜ ⌐♅▼♇◒∆╢ ⅜№╢⁹

28



Ễ 29

cf. 

⌐⅔™≡⁸ ⅜ ↕╣≡™╢≤™℮√╘⌐│⁸ ↕╣√ ⌂ ≢
№╢ ⅜ ⌐ ╠╣≡™╢↓≤⅜ ≢№╢⅜⁸ ─ ꜠ⱬꜟ
≢⁸ ─ ⅜ ∂╠╣≡™╢≤™™ ╢⅛≥℮⅛⁸ ─ ⅜ ⌂╙─⅛
≥℮⅛─ ≤⇔≡│⁸↓↓⌐ →√ ⁸ ─ ⅜
↕╣╢═⅝≢№╢⁹
↓╣│⁸ ─ ╩ ╕ⅎ⁸ ⅜ ה ≢№╢↓≤╩ ╕ⅎ√╙
─≢⁸ │⁸ᵑ∕─ ≢ ≢⁸ ה♃כ♦╢╣↕ ─∆═≡⅜
↕╣≡™╢↓≤⁸ᵒ ↕╣√ ה ┘ ─ ⁸ ⅜ ╘╠╣
╢↓≤⁸ᵓ ─ ╖╛ ⌂≥⌐ ╠⇔≡ ⌂ ה ─ ≡╩ ⇔≡
™╢↓≤⁸ᵔ ה ─ⱪ꜡☿☻⅜ ─ ≤ ⌐ ⌐ ↕╣≡™╢↓≤⁸
ᵕ ╩ ∂≡ ⌐ ╛ ⌂ ⅜ ╘╠╣⌂™↓≤╩♅▼♇◒⇔⁸ ≈
≢╙ ⅜№╢ ⌐│⁸ ─ ⌐ ╡⅜№╢╙─≤⇔≡ ╩ ≤∆╢⁸
≤™℮╙─≢№╢⁹
↓╣│⁸ ⌐♪▬♠≢ ↕╣≡™╢ ╖╩ ╕ⅎ√╙─≢№╢⅜⁸ ⌐⁸
ᵑ─ ⌐≈™≡⁸♪▬♠≢│⁸ ⌂ ≡─ ⅜ ↕╣⌂↑╣┌⌂╠
⌂™⁸≤↕╣≡™╢⁹∕↓≢│⁸ ⌂ ∞↑⌐ ╢↓≤⌂ↄ⁸ ⌂ ╛

─ ╙ ⌐⇔⌂↑╣┌⌂╠⌂™≤⇔⁸ ⌐≢⅝⌂™⁸≤™℮↓≤
╩⁸ ╩ ∂⌂™↓≤─ ™ ⌐⇔≡│⌂╠⌂™⁸≤↕╣≡™╢⁹ ⌐≢⅝⌂
™─≢№╣┌⁸ ≢™ⅎ┌ ╩ ⇔≡│™↑⌂™⁸≤™℮↓≤
≢№╢⁹
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Ễ 30

-2020ṕ 2Ṗ 1 17  

ṕ
Ṗ

ẖ

ṕṬ Ṗ

↓─ ⁸ ─ ⌐ ∆╢
⅜ ↕╣╢⁹

│⁸ ה ⌂ ⌐ ╡⅛⅛∫≡⁸ ≡─ ⌂
╩ ∆╢↓≤╩ ∫≡™╢ ⌂≥⌐│⁸ ⅜ ↕╣≡™⌂™

≤ ⅎ╢═⅝≤™℮ ╠─ ⌐≈™≡⁸₈∕─╕╕
∆╢↓≤│ ⌐ ≢№╢≤⇔≡╙⁸Ν Ν∕─ ⌂™⇔
⌐ ∫√ ⅜ ≤⌂╢↓≤│ ≢⅝⌂™₉≤⇔⁸₈№╢ ⌐

≈™≡ ─ ≢ ⅜ ⇔≡™╢ ⌐│⁸ ה ⌂ ≢
№╢≤™℮ ≢ ≢⌂™ ≤⌂╢ ╩ ⌐ ∆╢↓≤⅜№∫
≡│⌂╠⌂™₉≤⇔≡™╢⁹↓─ ╩╙≤⌐⁸ │⁸ ─
╩ ⇔ ╘√⁹
√∞⇔⁸ ╙⁸№╡≤№╠╝╢ ╩ ∑╟≤ ⇔≡™√╦↑≢

⌂ↄ⁸№ↄ╕≢╙ ⌐ ≡ ∆═⅝ │ ∆═⅝⁸≤™℮╙─≢
№╢⁹ ⌐ ╠⅛⌐ ⇔≡™√╡⁸ ⌐ ╠⇔≡№╡ ⌂
™╟℮⌂ ╕≢ ∆═⅝≤™℮╙─≢│⌂™⁹∕⇔≡⁸ ⌐♪▬♠≢
│∕─╟℮⌂ ╖⅜ ™╠╣≡™╢─≢№╡⁸↓─╟℮⌂ ⅎ ╩
∆╢↓≤⅜₈ ⌐ ₉≤™℮ │ ≢№╢⁹

30



ễ - ú

31

↓↓⅛╠⁸₈ з΅ × ─ ₉⌐≈™≡ ═╢⁹
⌐⅔™≡⁸ ─ ─ ≢⁸ ╠⅜ ╙ ≤ ⅎ╢ ≢

№╢⁹

31



ễ - ú 32

⌐≈™≡│⁸ᵥ≥─╟℮⌂ ⅜ ≤⌂∫≡™╢⅛╩ ⇔√℮ⅎ
≢⁸ᵦ ●▬♪─ ⌐≈™≡ ═⁸ᵧ ●▬♪⅜ ⅛≈
⌐ ↕╣⁸ ≤⇔≡╕∆╕∆ ⌂╙─≤⌂∫√↓≤╩ ═╢⁹

32



ễ - ú   33

D338 p24

╘≡⁸ з│⁸ ⌐ ∆╢ ≢№╢⅜⁸ ⌐⁸ ≢ ∫√
≤ ⅜ ≤⌂╢⁹

33



ễ - ú   34

D338 p5 -6

D338 p2

╕∏⁸ зᵑ│ ⅜ ⌂╙─⌐⌂∫≡™⌂™↓≤⌐ ∆╢
─ ≢№╢⁹
↓╣│⁸ ●▬♪ ᵥ─ -3.⅜ ⌐ ≤⌂╢⁹ ⌐≈
™≡⁸ ●▬♪│⁸╕∏ ⌐ ╩ ╓⇔ ╢ ╩ ⇔ ⁸
⇔√ ⌐≈™≡⁸ ─ ─ ⅜ ↕™≤

≢⅝∏⁸⅛≈⁸ ⌂ ⅜ ⌐ ⌐ ∆╢
⅜ ↕≤ ≢⅝⌂™ ⌐│⁸ ≤⌂╢⁸≤™℮ ╖╩
™≡™╢ ⁹
↓↓≢™℮ ≤│⁸ ⌐ ⅜ ∆╢ ≤ ↕╣≡
™╢ ●▬♪ ᵨ ⁹ ⅜ ╕∫≡™⌂™ ⌐⅔™
≡│⁸ ⌐ ⌐ ⅜ ↕╣╢ ∆╠№╡⁸∕╙∕
╙ ─ ╩ ™≡™╢⁸≤™℮ ╙№╢⁹
∕─℮ⅎ≢⁸ ⌂─│⁸↓─ ⌐≈™≡⁸₈ ⌂
⅜ ∆╢ ┘∕─ ╩ ⌐ ≢⅝╢↓≤╩ ≤∆╢╙

─≢│⌂ↄ⁸ ─ ─ ⌐ ╠⇔≡ ─ ─ ╩ ∆╢╙
─≢№╢₉≤ ⅜ ⅎ╠╣≡™╢ ≢№╢⁹ ─ ╩ ⇔√∞↑≢
│⁸₈ ₉≤™℮ ⌐╦√∫≡ ⅜ ↕™↓≤─
≤⇔≡│ ≢№╢⁹↓╣│⁸ ●▬♪⅛╠ ╛⅛⌂ ┼≤
↕╣√ ≤™ⅎ╢⁹

34



ễ - ú   35

D338 p9

зᵒ│⁸ ≤∕╣ ─ ╩ ⇔≡™╢↓≤⌐ ∆╢ ─
≢№╢⁹
●▬♪ ᵦ│⁸ ⌐≈™≡⁸₈ ⌐ ╢ ⅜ ⌐ ↕╣

≡⅔╠∏⁸╕√ ∆╣┌ ⌂ ⌐ ⅛≈ ⌂ ╩ ⅝ ↓∆
≢№╢⅜⁸ ⌂ ≢№╡ ⌐⅔™≡ ↕╣√↓≤⅜⌂™↓≤ ╩ ╕
ⅎ≡ ╩ ℮↓≤⅜ ≢№╢₉≤⇔⁸₈ ─ ─ │ ⅜
⇔ ∫√ ≢│⌂™≤ ₉≢⅝ ч ─ ⁸₈ ⌐⅔↑╢

─ ╩ ∆ ⌐ ─№╢ ⌂ ⅜ ╠╣≡™⌂™ ₉
⌐│ ш ─ ⁸₈ ⌐⅔↑╢ ─ │ ⌐
↕™≤ ≢⅝╢₉≤⇔√⁹
⇔⅛⇔⁸ ─ ●▬♪≢│ ≤∕╣ ╩ ⇔≡⅔╠∏⁸ ⌐
∫≡∕╣ ╟╡╙ ╛⅛⌂ ⌐╟∫≡ ╩ ∆╢─│ ╠⅛⌂
≢№╢⁹ ≤⇔≡╙⁸ч─ ─ │⁸ ⅜₈ ⇔ ∫√ ₉≢№╢─⅛
╠⅛≢⌂ↄ⁸ ╕≢⌐≥─ ╙⅛─╢№⅜ⱶ▬♃♪כꜞ─ ╠⅛≢⌂™⁹ ⇔
∫≡™⌂™⅛╠≤™∫≡⁸ ─ ⅜ ↕™≤™℮↓≤⌐│⌂
╠⌂™⁹
╕√⁸ш─ ─ ⌐≈™≡│⁸∕╙∕╙ ─ ≢│ ─
╩ ∆ ⌂ ╩ ∑╢≤│ ╠⌂™─≢№╡⁸ ╩ ∑⌂™⅛╠

≤™∫≡⁸ ─ ⅜ ↕™≤™℮↓≤⌐│⌂╠⌂™⁹
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ễ - ú   36

D338 p9 -10

зᵓ│⁸ ⌐ ╠⌂™ ─ ⌐ ∆╢ ─
≢№╢⁹

●▬♪─ ᵧ≢│⁸ ─ ⌐≈™≡ ╘╠╣≡™╢⁹
⅛╠ ╩ ∆╢⅜⁸ ≢⅝⌂™ ⌐│ ─

≤∆╢⁸≤ ╘╠╣≡™╢⁹ ─ ⌐⅔™≡⁸ ─ │
∆╢↓≤⅜ ≤↕╣≡⅔╡⁸ ⌐ ─ ≤↕╣╢═⅝≢№╢⁹
≤↓╤⅜⁸ ⌐ ⅜ ⇔√ ⌐⅔™≡⁸ ─
⅜ ↕™≤ ↕╣╢ ⁸ │⁸₈ ─ ─
─ ─ ₉≤ ╘╠╣≡™╢⁹

⇔⅛⇔⁸ ●▬♪╩ ≤⇔≡╙⁸ ⌐≈™≡ ⌐ ╛⅛⌂
™⅜ ↕╣╢─│⁸ ⌐≈™≡│∕─╟℮⌐ ∫≡╟™≤™℮
⅜ ⇔≡™╢⅛╠≤ ⅎ╠╣≡⅔╡⁸ ⌐│ ╠⌂™⅜↓╣⌐
∏╢ ─ ⌐≈™≡│ ╛⅛⌐ ℮≤™℮ │ ⇔⌂™⁹
∕℮≢№╢⌂╠┌⁸ ⌐ ⌐≈™≡ ⌐ ╛⅛⌂ ™╩∆╢≤⇔
≡╙⁸ ∆═⅝ │ ⌐│ ╠⌂™⅜↓╣⌐ ∏╢ ≤↕
╣⌂↑╣┌⌂╠⌂™│∏≢№╢⁹
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D338 p20 -21

⌐⁸ зᵔ│⁸⸗♬♃ꜞfi◓─ ≠↑╩ ⇔√↓≤⌐ ℮
─ ≢№╢⁹
↓╣│ ●▬♪ ≢№╢⁹ ●▬♪≢│⁸⸗♬♃ꜞfi◓│ ─
⌐ ≠↑╠╣≡™√⅜⁸ ─ ≢│⁸ ≤│ ─╙─≤↕

╣≡™╢⁹∕⇔≡⁸ │⁸ ╩ ⇔≡ ╩ ┼ ┘ ∆√╘
─ ≤↕╣≡™√─⌐⁸↓╣⅜ ↕╣⁸₈ ⅛╠ ─ ─
⌐╟╡ ─ ⅜ ↕╣≡™╢↓≤╩ ∆╢₉√╘─╙─≤↕╣√⁹
↓╣╙⁸⸗♬♃ꜞfi◓─ ≠↑╩ ⌐⇔√ ≤™℮═⅝≢№╢⁹
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195 p42 10

- ṕ 176 184 Ṗ

↓╣╠─ ─ │⁸ ●▬♪─ ⁸ ─ ╩ ⌐
⇔⁸⸗♬♃ꜞfi◓─ ╩ ⇔≡⁸ ─ ⌐│ ⅜

№╢⅜⁸⸗♬♃ꜞfi◓⌐╟∫≡ ─ ╩ ⌐ ⇔⁸ ╩ ┘ ∑
┌ ⌂ ╩ ≢⅝╢⁸≤ ⅎ√↓≤⌐╟╢⁹⸗♬♃ꜞfi◓⌐ ⌐
⇔√ ╖⌐⇔≡⇔╕∫√─≢№╢⁹
≤↓╤⅜⁸ ↄ─ ⁸№╢™│ ─ ⌐╟∫≡⁸⸗♬♃ꜞ
fi◓⌐ ⅜⌂™↓≤⅜ ╠⅛≤⌂∫√⁹∕℮≢№╢ ⁸ ≢№╣┌⁸
⸗♬♃ꜞfi◓─ ╩◌Ᵽכ∆╢╟℮⌂ ╩ ╪∞ ┼≤
∆═⅝⌂─⌐⁸∕─╟℮⌂ ╩∑∏⁸╗⇔╤ ⅝ ∫≡⁸⸗♬♃ꜞfi◓│
╙≤╙≤ ─ ⌐№∫√⁸≤ ™ ⇔√─⅜™╦╝╢₈ ⌂
ⅎ ₉≢№╡⁸ ─ ∞∫√⁹
↓╣↓∕⅜ ─ ≢№╡⁸↓╣⌐≈™≡⁸ ⁸∕─ ╩ ∆╢⁹
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ễ - ú   39

ṕ Ṗ

ṕ Ṗ

∕─ ⌐⁸ ⌐⅔↑╢ ─ ╩ ⇔≡⅔ↄ⁹
─ │⁸ᵑ ●▬♪─ │⁸ ●▬♪⅛╠ │⌂™⁸

ᵒ ⌐ ∆╢ │⁸ ⌐ ╠⇔≡ ⇔⌂ↄ≡╙╟ↄ⁸
≢⅝╢↓≤∞↑╛╣┌╟™⁸≤™℮ ⅎ╩ ≤⇔≡™╢⁹
⇔√⅜∫≡⁸↓─ ⅜ ╣╣┌⁸ ─ │ ≤⇔≡ ⌂╙
─≤⌂╢⁹

│⁸↓─ ⌐ ⇔≡ ╩ ℮≤╟™⁹

39



ễ - ú   40

9

ṏ

195

D397 p1

D397 p3

≢│⁸ ●▬♪─ ┘ ─ ≢№╢⁹ ⌂ │
⌐ ⇔≡™╢─≢⁸−└ ™√∞⅝√™⁹

●▬♪│⁸ ─ⱶכ♅ ⁸ ≢
↕╣≡ ╘╠╣√ ≢╙ ╣╠╣≡™╢ ⁹

⌐│⁸ ≤⇔≡ ⅜ ⅛╣⁸ ╩ ∫√⁹
↓╣╠─ │⁸∕─ ─ ─ ≢№╢⁹

│⁸ ─ ≢⁸ ⌂◌ꜟ♦ꜝ ⌐╟∫≡⁸ ⅜
⇔√ ≤⇔≡⁸ ─ ─ ╩ ⇔√℮ⅎ≢⁸₈↓℮™℮≤↓╤⌐│

│ ≡╢↓≤⅜≢⅝⌂™₉₈ ↕ⅎ ∑┌⁸ ─
│ ⌐│ ∞↑╣≥╙⁸◌ꜟ♦ꜝ ⌐≈™≡∞↑│⁸ ─
╩╙∫≡∕─ ╩∆╢ ⅜№╢₉≤ ═≡™╢⁹

│ ╕∂╘⌐ ⅎ⌂ↄ≡╙╟™─∞⁸⌂≥≤™℮↓≤
│ ╙ ═≡⅔╠∏⁸╗⇔╤ ─ ╩ ℮═⅝≤ ∫≡™╢─≢№╢⁹

│⁸ ╠⅛⌐↓─ ⌐ ⇔≡™╢⁹
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ễ - ú   41

ṕ Ṗ

20 21

D400 p3 D402 p1 -2

ⱶ≢│⁸כ♅ ⌂ ≤∕╣ ≤╩ ⇔⌂™
≢ ⅜ ╘╠╣√⁹ │ ⌐ ↕╣√●▬♪ ≢№╡

⁸ │⁸₈ ⅜ ∆╢ ₉≤⁸ ⌂
≤∕╣ ≤╩ ∆╢⅛─╟℮⌂ ⅜╖╠╣√ √∞⇔⁸↓─

│⁸ ⌂╙─╩ ╛⅛⌐ ∆╢≤™℮↓≤≢│⌂ↄ⁸╗⇔╤ ⌂
╙─⌐ ∆═⅝≤™℮ ≢№∫√ ⁹
≤↓╤⅜⁸ ⌐ ↕╣√ ⁹ ≢│⁸₈

₉≤™∫√ ⅜⌂ↄ⌂╡⁸ ⌐ ⌂ ⅜
⌐ ╩ ╓∆ ⁸≤↕╣√⁹
≤∕╣ ─ ≤╩ ⇔⌂™≤ ⅎ≡™√↓≤│ ╠⅛≢№

╢⁹
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ễ - ú   42

 20

R1.12 

R1.6 

H30.9 

H30.3 

H30.2 Ḳ

H29.12 

H28.4 

H27.8  

H27.7  TḲ

H26.8  T ẻ1

H25.6  

A568 p19

A568 p28

A568 p21 -22

≢│⁸↓↓⌐ ⇔√╟℮⌂ ⅜╖╠╣╢⁹
∆⌂╦∟⁸ ה │⁸₈ ─ ≢│
┘∕─ ⌐≈™≡│⁸∕─ ⌐ ╩ ℮≤™℮↓≤≢⁸⸗
♬♃ꜞfi◓╩∆╢≤⁹∕╣≢⁸ ─ ⅜ ╘╠╣√ ─ ⌐≈™≡
│⁸№╠⅛∂╘ ⌐⇔≡⅔ↄ≤₉≤⁸ ┘ ─ ⌐
⅜№╢↓≤╩ ╘⁸∕╣╩ ℮√╘⌐⸗♬♃ꜞfi◓╩ ℮↓≤╩ ⇔≡
™╢⁹
╕√⁸ ∂ↄ │⁸ ≤ ⇔≡⁸ ⌐≈™≡│⁸₈ ⇔
∫≡™╢₉≤⇔⁸₈∕─ ─ ⌐≈™≡│⅛⌂╡ ⅜ ⅝™≤⁹
⌐ ═╢≤⁸⅛⌂╡ ⅜ ™─∞╤℮≤ ⅎ≡⅔╡╕∆₉≤ ⇔≡

™╢⁹
⌂⅔⁸ ה │ │⁸ ─╟℮⌐⁸ ⅜
⇔√╠ ╦╡≤™℮╟℮⌂↓≤│⁸ ⇔⌂ↄ≡╙╟™─≢│⌂™⅛≤

™℮ ⌐ ⇔⁸₈∕╙∕╙ ≤™℮─│ ₉₈ ⇔≡
⇔╕℮⅛╠⁸∂╚№⁸№∫≡╙⌂ↄ≡╙ ⌂™≤⁸∕℮≢│⌂™─∞╤℮
≤ ™╕∆₉₈ ≤ ⅎ╢─⅜┤↕╦⇔™₉⌂≥≤⁸ ⌐
√⌂™↓≤╩ ⇔≡™√⁹

42



R1.12 

R1.6 

H30.9 

H30.3 

H30.2 Ḳ

H29.12 

H28.4 

H27.8  

H27.7  TḲ

H26.8  T ẻ1

H25.6  

 21

ṕ Ṗ

D401 p10

ễ - ú   43

≢╙⁸⸗♬♃ꜞfi◓⌐╟∫≡ ⅜ ⅛╢↓≤╩ ≤⇔√
⅜ ≢№∫√⁹
√≤ⅎ┌⁸ │⁸ⱳ▪♁fi ⌐ꜝfi♄ⱶ⌐ ∆╢
≤⁸ ≤│ ⌐ ℮⁸≤⇔⁸⸗♬♃ꜞfi◓⌐╟∫≡⅛⌂╡ ≤™℮
─│ ⌐ ⅎ╢⁸⸗♬♃ꜞfi◓⌐╟∫≡ ─ ⅜ ╠╣╢≤™℮
≢ ⅎ╢═⅝≢№╢⁸≤⇔≡™╢⁹
╠⅛⌐⁸⸗♬♃ꜞfi◓─ ╩ ⇔√ ≢№╢⅜⁸↓─╟℮⌐⁸
⌐ ─ ╩ ≢⅝╢≤™℮↓≤⅜⁸ ●▬♪─ ≤⌂∫≡⇔
╕∫≡™√↓≤│ ≢№╢⁹

43



ễ - ú   44

R1.12 

R1.6 

H30.9 

H30.3 

H30.2 Ḳ

H29.12 

H28.4 

H27.8  

H27.7  TḲ

H26.8  T ẻ1

H25.6  

D399 p568 -569

D399 p568

↓╣⌐≈™≡⁸ ⌐ ⇔√ │⁸ ⌐⁸ ●▬♪⌐≈
™≡⁸ ─ ≤ ↄ ∫√╙─⌐⌂∫≡⇔╕∫√↓≤╩ ⇔≡™╢⁹↓╣│⁸
∕─▬fi♃ⱦꜙכ⅜ ↕╣√ₐ ₑ─ ≢№╢ ⁹

│⁸ ─╟℮⌐ ═╢⁹₈ │⁸⌂╪╠⅛─ │≈⅛╕ⅎ╠╣╢≤│⁸
⅛⌐ ™╕⇔√⁹√∞⇔⁸∕─ ⅜ ⌐≈⌂⅜╢⅛≥℮⅛│⁸ ─
≢│╦⅛╠⌂™⁸≤™℮ ╩⇔√≈╙╡≢∆⁹ ⌐⌂╢─⅛│⁸ ⌐│
⅛╠⌂™─≢∆₉₈ ╛ ◌ ⌐│╦⅛╢≢⇔╞℮≤™℮ ╩ │⇔√─
≢∆⁹∕─ ⌐⌂╣┌⁸ ╠⅛⌐ ⅜ↄ╢─│╦⅛╢⅛╠⁸∕╣╕≢⌐
≤⇔≡ ─ ╩⇔⌂↕™⁸≤™℮ ╩⇔√─≢∆⁹∕╣│ ─ ≢∆⁹

⌐│ ≢∆⁹ ⅜№╡╕∑╪⅛╠⁹₉
∆╢⌐⁸ ⅜⁸ ⅛ ⁸ ⅛ ⌐│ ─ ⅜ ≢⅝╢≤ ⇔

√─╩⁸ ─ ⌐⅛⅛╢ ─ ≢ ─ ╩ ≢⅝╢⅛─╟
℮⌐ ה ⇔√╦↑≢№╢⁹
↓─╟℮⌂ ⅜№∫√⌐╙⅛⅛╦╠∏⁸↓─ ⅜ ⌐ ╡ →╠╣√
⌐ ∆╢ │⁸●▬♪⌐
⌂ │⌂™≤ ╩⇔√⁹∕─ ⌐ ⇔≡╙⁸₈ │ ─ ⅜ ╟ↄ
↕╣√≤™℮ ⅜№╢⁸≤™℮ ─ ╩ ⅝╕⇔√₉≤™℮▬fi♃ⱦꜙ

─כ▪ ™⅛↑⌐ ⇔≡⁸ │₈∕℮≢⇔╞℮⁹ ⌐ ╡ ⇔≡™≡⁸
─ ™≤↓╤╩ ↕╣√ ⅜№╡╕∆₉≤ ⇔≡™╢⁹
≢│⁸ ⌐↓─╟℮⌂ ╩⇔≡│⌂╠⌂™⁹
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ễ - ú   45

R1.12 

R1.6 

H30.9 

H30.3 

H30.2 Ḳ

H29.12 

H28.4 

H27.8  

H27.7  TḲ

H26.8  T ẻ1

H25.6  

ṏ

ṕp35 Ṗ

Ṅ VEI7

ṕp32 Ṗ

ṕp6Ṗ

ṕp28 Ṗ

 1 ṕ A565 Ṗ

≤╙№╣⁸↓─╟℮⌐⇔≡ ●▬♪│ ↕╣√⁹↓↓⅛╠│⁸∕╣
⅜ ─●▬♪┼≤ ↕╣√ ╩ ∆╢⁹
╕∏⁸ ●▬♪─℮∟⸗♬♃ꜞfi◓─ ⌐≈™≡│⁸ ↄ╙

⌐⁸ ⌐ ↕╣√⸗♬♃ꜞfi◓ ⱶ⌐⅔™≡⁸כ♅
⇔√ ⅛╠ ╩ ↑≡™╢⁹Ⱶ☻♃כ ─ ╩ ≈
ה │⁸₈№╢ ╩≈⅛╕ⅎ√≤⅝⌐⁸∕╣⅜
⌐ ╢─⅛⁸№╢™│ ↕⌂ ≢ ╦∫≡⇔╕℮─⅛⁸№╢™│
⌐⌂╢─⅛≤™℮⁸↓℮™℮ ╩∆╢ ╩ ≥╙│╕∞ ∫≡™

⌂™≤™℮┤℮⌐ ⇔╕∆⁹Ν Ν≢∆⅛╠⁸⌂⅛⌂⅛⸗♬♃ꜞfi◓
│ ⇔™₉₈ ₁│VEI7 ⌂╪≡™℮─│ ⇔≡ ╩⇔≡™⌂™─≢⁸
⅜ ↓╢─⅛│ ╦⅛╠⌂™≤™℮─⅜ ≢∆₉≤ ⇔≡™╢⁹
╕√⁸ ה │⁸ ●▬♪╩ ╢≤⁸ ⅜
₈ ─꜠ⱬꜟ⁸ ╩ⅎ╠ↄ ↄ ⇔≡⅔╠╣╢≤⁸ ⌐₉≤⁸
⅜ ─ ╩ ∫≡ ⇔≡™╢↓≤╩ ⇔≡™╢⁹
↕╠⌐⁸ ╙⁸₈ ─ ╛ ╩
∆╢↓≤│⁸ ─ ≢│ ╘≡ ⁸ ≢№╢≤™℮↓≤≢∆⌡₉
≤ ⇔≡™╢⁹
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R1.12 

R1.6 

H30.9 

H30.3 

H30.2 Ḳ

H29.12 

H28.4 

H27.8  

H27.7  TḲ

H26.8  T ẻ1

H25.6  

ṕ D230 p3Ṗ

ṕ D230 p3Ṗ

ṕ D230 p3Ṗ

VEI6

ṕ D230 p11 Ṗ

ṏṕ Ṗṏ ṕ Ṗ

ṕp30 - 31Ṗ

ṕ Ṗ

 2 ṕ A566 Ṗ

⸗♬♃ꜞfi◓ ─ⱶכ♅ ≢│⁸ ●▬♪─ ╩ ⇔√
─ ⅜⁸₈ ∞⅛╠ ⅝⌂ ⅜№╢≤⅛⁸ ⅝⌂

⅜№╢≤⅛≤™℮↓≤╩⁸ │ ⅎ≡™√╪≢∆↑≥╙⁸╛│╡∕╣│⁸
∏⇔╙ ↓╢≤│ ╠⌂™≤⁸∕℮™℮↓≤⌂─≢⁸Ν Ν ─
⅛╠ ≤™℮─⅜≥─ ⅛≤™℮─⅜⁸∕─ ⅝↕≤ ↕⌐≈™≡⁸№
╕╡ ⌂⁸ ⁸ ⅜⌂™≤™ⅎ┌⌂™ ∞≤ ™╕∆₉≤ ⇔≡
™╢⁹ ∆╢⌐⁸⸗♬♃ꜞfi◓─ ╩ ⇔≡™√↓≤⁸⸗♬♃ꜞfi◓⌐
╟∫≡ ⌐ ╩ ∆╢↓≤│≢⅝⌂™↓≤╩ ╘√╦↑≢№╢⁹

⌐⁸ ─ ─ ⌐ ↕╣√⸗♬♃ꜞfi◓ ⱶ─₈כ♅ ≤
╡╕≤╘₉ ≢╙⁸₈ ─ ╛ ╩ ⌐ ∆╢
∞↑─⸗♬♃ꜞfi◓ │⌂™₉₈ ⅜ ╘╠╣√≤⇔≡╙⁸≥─ ─
─ ⌐™√╢─⅛ ™│ ⅛╠─ₐ╝╠⅞ₑ─ ⌂─⅛

≢⅝⌂™⅔∕╣⅜№╢₉₈ ה ⌂ ─ │ ⇔≡™⌂™₉
⌂≥≤╕≤╘╠╣√⁹↓╣⅜⁸ ─ ─ ≢№╡⁸ ה
⌂ ⌂─≢№╢⁹
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R1.12 

R1.6 

H30.9 

H30.3 

H30.2 Ḳ

H29.12 

H28.4 

H27.8  

H27.7  TḲ

H26.8  T ẻ1

H25.6  

ṕp217 - 218 Ṗ

ṕ D231 Ṗ

Ệ

ṕp350 - 362 Ṗ

ṕ Ṗṕ D265 Ṗ

╒≥ ═√ │⁸№╕╡⌐╙ ⅛╠ ╩ ↑√ ≢
№∫√⁹ √∟│⁸ ╩ →≡↓─ ╩ ⇔√⁹∕─↓≤╙
№∫≡⁸∕─ ≢№∫√

│⁸ ●▬♪⅜ ≢№╢≤™℮ ⌐ ╖ ∫√⁹
√∞⁸ │⁸↓╣⅜ ≤⇔≡ ⇔ ≡╠╣√↓≤╩ ⇔√
─⅛⁸™╦╝╢₈ ₉╩ ╖ ⇔⁸↓╣⌐╟∫≡ ─ ╩ ╘
≡⇔╕∫√⁹↓─ ╩ ≤⇔≡ ⇔√─⅜⁸ ─ ●▬♪
≢№╢⁹∕─ ≢⁸ │⁸ ●▬♪╩ ⅝⌐∆╢↓≤╩
⇔√ ╘≡ ─ ⅝™ ∞∫√≤™╦↨╢╩ ⌂™⁹

⌐ ⇔⁸ ⌐ ∆╢
│⁸ ╩ ∑∏⁸ ●▬♪

─ ⌐ ⅎ┌⁸ ─ ⅜ ≢⅝∏⁸ ─ ╙ ≢⁸
≤ ⅎ⌂↑╣┌⌂╠⌂™≤™℮ ≢⁸ ─ ╘╩ ╘√⁹

↓↓╕≢─ │⁸ ≡VEI7 ─ ⌐ ∆╢╙─∞∫√↓≤│
⇔≡⅔ↄ⁹↓─ ─ ⁸ ⌐⁸ ╠ ─

│⁸ ⌐⅔™≡⁸ ⅜ ≤↕╣≡™╢─│∆═≡
≢№╢↓≤⁸ ─ ⌐≈™≡│VEI6≢№╡⁸ ╩ ™╢↓
≤⅜≢⅝⌂™↓≤⁸∕⇔≡⁸ ─ ⅜ ⌐ ⇔≡™╢↓≤⅛╠
∆╣┌⁸ │ ≢№╡⁸ ⅜ ↕╣╢═⅝↓≤╩ ≢ ⇔
≡™√⁹∕─╟℮⌂ ⁸ │⁸ ─ ╙№∫≡⁸™╦╝╢
₈ ⌂ ⅎ ₉─≤╡╕≤╘⌐ ⅝ ⇔√─≢№╢⁹
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R1.12 

R1.6 

H30.9 

H30.3 

H30.2 Ḳ

H29.12 

H28.4 

H27.8  

H27.7  TḲ

H26.8  T ẻ1

H25.6  

D266

─ ⁸ ─ ⅛ ⁸
⁸ │⁸ ●▬♪─ ╩ ⌐ ⅝ ↑

≡ ℮₈ ⌂ ⅎ ₉╩ ⇔√⁹
↓╣│⁸ ●▬♪≤│ ↄ ⌂╢ ≢⁸ ⇔√≤⅔╡⁸
─ ⌐ ⇔√╙─≢№∫√⁹⇔⅛╙⁸↓╣╕≢ ⌐

≈™≡ ↕╣≡™√ ╩ ⇔⁸VEI6─ ⌐╙
⅜ ↕╣╢⅛─╟℮⌂ ⌐⌂∫√⁹ ─ ⌐╙ ╠∑┌⁸↓╣│⁸
╠⅛⌐⁸ ─ To-OF ┘To-H ─ ╩ ∆╢↓≤╩
⇔√╙─≢№╡⁸╕↕⌐ ⌂ ─ ⌐╒⅛⌂╠⌂™⁹
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