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2017 年硕士研究生入学复试科目考试大纲 

 Ғҙ  
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ҍ ꜚ  
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Ὲ῍  

 

̂Ғҙ ᵝ̃ 
̔ Ԋ ̕ 

̔  
Ὲ῍ ̂Ғҙ ᵝ̃ 

̂Ғҙ ᵝ̃ 

 

 

₱  ҍ  
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 ᴰ ȁ └ ̂

∆ Ҭ

̃ ҍ ̂Ғҙ ᵝ̃ 

̂Ғҙ ᵝ̃ 

Ḡ ҍ ȁ

└ ̂ ∆ Ҭ

̃ 

ᴰ  
 

 

ҍ  

≢ҍ  

ȁ

 

ҍ  

ᴆ  

̂Ғҙ ᵝ̃ 

ᴆ  
ᴆ  ȁ ҍ

 ᴆ ̂Ғҙ ᵝ̃ 

ᾥ Һӈ  

Ҭ  ᾢ  

  

Ҭ῍ᾴ  Ҭ ף  

ᾥ Һӈ  ᴪҺӈ  

   

ҍ  
 

ҍ  
ҍ  

 

ҍ ̂Ғҙ ᵝ̃  

ҍ Ḥ ̂Ғҙ ᵝ̃ Ḥ ҍ Ḥ  

̂Ғҙ ᵝ̃ 
ȁ

 

 

 

    

  ֟   ҍ

Ḡ   ⅝  

̂ ̃̂ Ғҙ ᵝ̃ 
Ғҙ  

̂ ̃̂ Ғҙ ᵝ̃ 

 
 

ῃ ȁ

̆ԋ ѿ 

 

̔50101                ̔ⱬ  

ⱬ ѿ ̆ῒҬҺ ѿ ⱬ ̆ ᵣⱬ ̆ ᵣⱬ ҈ҩҒҙ

ῤ Ȃ ץ  

 

 

ѿȁ ᵣ  

¥ ѿ ⱬ ̔ 

ⱬ ȁ Ȃ ⱬ

ⱬ№ ȁ ⱬ ҍ ; ꜚ№ ȁ ꜚ

;ꜚⱬ № ꜚⱬ Ȃ 
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¥ ᵣⱬ ̔ 

ⱬ № ‗ ȁ↨ Ȃ 

¥ ᵣⱬ ̔ 

ᵣⱬ ȁ Ȃ ΐᵣ ᵣ

∞ ᵣ ꜚ Ȃ 

ԋȁ ῤ ̔ 

¥ ѿ ⱬ ̔ 

1) ⱬ ̔ ⱬ№ ȁ Ȃ 

2) ꜚ ̔ ꜚȁ↨ᵣ ꜚ ꜚ Ȃ 

3)ꜚⱬ ̔ ꜚⱬ Ҭ ⱬ ꜚ Ȃ 

¥ ᵣⱬ ̔ 

1)ԅ ȁ ȁ Ҋ ⱬ ̕ 

2) ᵬ₮ ᴆ Ҋ ῤⱬ ̆ ῒ ⱬ ̆ ↨ № Ȃ  

3) ≠ ⱬ ⱬ ̆ ҈

 

¥ ᵣⱬ ̔ 

1̃ ᵣ ̔ ȁ ꜚ ȁ Ȃ 

2̃ Navier-Stokes ̔ ꜚ Ȃ 

3̃ ̔ № ȁ ȁ ꜚ №῏ Ȃ 

҈ȁ ᶛ 

ȁ № ҹҺ̆ ȁ  

ȁ  

̔ Ȃ ̔1.5 Ȃ 

 

 

̔50105          ̔  

̔ └ȁ ȁ Ғҙ  

ѿȁ ᵣ  

ȇ └ Ȉȁȇ └ Ȉȁȇ ף ȈȁȇCAD/CAMȈ Ғҙ

ȁ ̕∆ ΐ № ȁ ‗ ⱬ̕ԅ

῏ Ȃ 

ԋȁ ῤ ᶛ̔̂ Ҋᴋץ 3 №̃ 

1. └ ̂33˿ ̃ 

└ ̆ ⱴ ҍ ⱴ ̆℗╝ ̆ └ № ҍ └̆

̆ └ ҍᾢ └ Ȃ 

2. └ ̂33˿ ̃ 

└ ̆ └ ̆ № ̆ № ̆ └ ̆

└ ҍ Ȃ 

3. ף ̂33˿ ̃ 

ȁ⇔ ȁᴨ ȁ ȁ ᾝ ȁ

Ȃ 

4.CAD/CAM̂33˿ ̃ 

CAD ̆CAPP ̆ ̆CAD/CAM Ȃ 

҈ȁ ᶛ 
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1. ̂ ̆ ̆ ̆∞ ̃-- 50˿  

2.Һ ̂ ̆ ̆№ ̃-- 50˿  

ȁ  

ҹ ̆ ҹ 1.5 Ȃ 

 

 

̔50111                   ̔ ҙ ȁ  

ѿȁ ᵣ  

1. ҙ ҍ ̆ ‗"ֲ̇ ̇ ̇ ᴪ"ӊ ̆

ӊױז ῏ ׆̆ ҙ ̆ΐ № ȁ ‗ ҙ

Ҭ ⱬ̕ 

2. ԅ ‗ ץ ᶭ ̆ ῏ ̆

ȁ ҹ№ ȁ ΐ Ȃ 

ԋȁ ῤ ᶛ 

1. ҙ ̔20˿ 

2. ҙ ῤ ̔10˿ 

3. ҙ Ҭֲ̇ ̇ ̇ ᴪ῏ ̔20˿ 

4. ֲ ̔10˿ 

5.  10˿ 

6.  ҹ 15˿ 

7.  ῤ 15˿ 

҈ȁ ᶛ 

1. ̂ ȁ ȁ ȁ∞ ̃̔ 50˿ 

2. Һ ̂№ ȁ ȁ ȁ ̃̔ 50˿ 

ȁ  

ҹ ̕ ҹ 2.5 Ȃ 

 

 

̔51301       ̔ᴰ ̂ ̃ 

ᵣ  

    ᴰ ȁ ῃ ԅ ̕

╠ᴰ Һ ꜚ ԅ Ȃ 

ѿȁ ῤ ᶛ̔̂ №̃ 

̂ѿ ȇ̃ᴰ Ȉ 80% 

 1. ̆ ̆Ҍ №

̆ ṿ ̆ № ̕ 

 2. ̆Һ ̆ ̆ ꜚ

̆ ‰↕ ̆‰↕ ̆ꜚ ᴰ ᴰ ̆ ῤ ̆ ᵌ

̕ 

 3. ̆ ῤ ̆ ᾟ№ ̆ ῤ

ꜚ ̆ ꜚ ̆ ꜚ ̆ ᴰ ̕ 

 4. ₀ ̆ ̆ ̕ 

 5. ̆ ̆ ̆ ̆ ̆ ᵣ ̆

̕ 



 8 / 92 
 

 6. ̆ ╝ ̕ 

    7. ᴰ  

 ̂ԋ̃  20% 

 1. ᴰ ̆ ̕ 

 2. ̆ᴰ ᾝ ̆ ᴰ ̕ 

ԋȁ ᶛ 

ȁ 25%̆ 30%̆№ 45% 

҈ȁҺ  

̆ᴋ ̆ . ᴰ ̂ ԓ ̃. ֤̔Ҭ ҙ₮ ̆2007. 

 

 

̔      ̔ꜚⱬ Ғҙ ̂ ̃ 

ѿȁ ᵣ  

     ȇ ҍꜚⱬ Ȉȁȇῤ Ȉ Ғҙ ȁ

̕∆ ΐ № ‗ ⱬ̕ԅ ῏  Ȃל

 

ԋȁ ῤ ᶛ̔̂ №̃ 

     1. ҍꜚⱬ  ̂50% ̃  

ת Һ ῒꜚ ;ῤ ᴰ ᵬ ; ȁ ⱬȁ ȁ

ⱳ ; ;

. 

     2. ῤ ̂50% ̃ 

     ῤ ȁҺ ;ῤ - ꜚ ȁꜚⱬ

; ȁ ȁ Һ ᴆ ; ꜚ ȁꜚⱬ €

. 

ԍ ӟҹ ҍꜚⱬ Ғҙ ῒזҒҙ ̆ ץ ῒ ῏Ғҙ

Ȃ 

҈ȁ ᶛ 

     1. ̂ ̆ ̆ ̆∞ ̃-- 50%  

     2. Һ ̂ ̆ ̆№ ̃-- 50%  

ȁ  

     ҹ Ȃ ҹ 1.5 Ȃ 

 

̔ ԍҒҙ ҹ"404 ῤ " ҉ ̆Ғҙ

ҹῒ ̆ Ғҙ ҙⱵ Ȃ 

 

 

ף ̔                     ̔ ҍ                                                                                      

ѿȁ ᵣ ̔ 

ῃ ˼ ˼ ˼ ˼ Ҭ ̆ ̆

№ ᴇ ῒ ҍ ̆ ῏ ̆ Һ

ᴆ ҍ ᵣ ѿ Ȃ 

ԋȁ ῤ ᶛ̔ 

˼ ˼ №̔̂ 50%̃ 
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1̈ ꜚⱬ ᴇ ̆ ꜚⱬҍ ⱬ̆ ꜚĺ ᴆҍ ⱬ̆ ꜚⱬĺ

ⱬ ҍꜚⱬ Ȃ 

2̈ ᴇ ̆ ’ ̆

̆ ꜚⱬ ҍ Ȃ 

3̈ ꜚⱬ ∆ ≠ ĺⱴ ꜚⱬ Ȃ 

4̈ └ꜚ ̔└ꜚ ᴇ ̆└ꜚ ⱬ̆└ꜚ ῒ ̆└ꜚ

̆╠ȁ └ꜚ └ꜚⱬ ᶛ῏ ̆└ꜚ Ȃ 

5̈ ̔ ᶷẒ ̆ ԋ ╠ ῀ ̆

ҍ ȁ ᴰꜚ ῏ ̆ └ ̆ ᶷ ̆

҉ Ȃ 

6̈ ֲ̔ ꜚ ᴇ̆  ̆ ꜚ̆

ҍ ꜚ̆ ꜚ̆˼ ֲᵣĺ ˼ ꜚ̆

Ȃ 

ľ Ŀ №̔̂ 50%̃ 

׃ .1 ᵣ ᴋⱵҍ ᵬ ̆ ȁҺ ̆ ꜚ

̆ ᴆ ̆ ꜚ Ȃ 

2. ̆ № ̆Һ ȁ ҍ ̆ ⁞

 Ȃ׃

4. № Һ ̆ Ȃ 

5. ҆ ᴰꜚ ꜚ№ ⱬ№ ̆҆ ȁᴰꜚ Ҭ Ȃ 

6. Һ⁞ ̆ ̆ ᴰꜚ ῏ ̆ ꜚ Ȃ 

7. Һ ̆ ᾝᴆ ̆ ̆⁞

Ȃ 

8. ҍ ̆ ’ Ȃ 

9. Һ ̆ ̆ꜚⱬ

῏ ̆ ᴨ ̆ Ҭ ᴴ ῃ ῏ Ȃ 

10.└ꜚ ̆└ꜚ ꜚ Ȃ 

҈ȁ ᶛ̔ 

̔№ ȁ ̂̑̏˿̃̕ ̂̌̏˿ Ȃ̃ ῒ ᶛ

ᴪ Ȃ 

ȁ ̔ 

̕ ҹ 1.5 Ȃ 

 

 

̔ᾣ ҍ Ἕᴰ  

ѿȁ ᵣ  

1̈ ᾣ ̆ ᾣ ᴰ ȁᾣ ᴰ ᴰ Ȃ 

2̈ CCD ᵬ ῒ Ȃ 

ԋȁ ῤ ᶛ 

1̈ ᾣ ̂
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̂1̃ᾣ  

̂2̃ῖ ȁ CCD ᵬ ῒ ꜚ  

̂3̃CCD ₮Ḥ A/D ҍ  

ҹ ȁ№ ҍ Ȃ 

҈ȁ  

̔  

̔90 №  

ȁҺ  

1.ȇᾣ ᴰ Ȉ̆ ̆ ҙ₮ ̆2007 

2.ȇ Ἕᴰ Ȉ̆ ̆ ҙ₮ ̆2003 

3.ȇCCD Ȉ̆ ̆ ₮ ̆2000 

4.ȇᾣ Ȉ̆ ̕ 

5.ȇ ᾣף Ȉ̆ ᾣ̆ ₮  

 

 

̔ᾣ  / ᾣ  

ѿȁ ᵣ  

ᾣ ᾣ Ȃ ᾣ ̔

ⱬ ᾣ ȁ ץ̆ ‗

ⱬȂ 

ԋȁ ῤ ᶛ 

1̈ ⱬ ̂50%̃̔  

̂1̃ ԋ ȁ ῏  

̂2̃ ₱  

̂3̃ ⱬ Ҭ ⱬ  

2.  ᾣ ̂50%̃̔  

̂1̃ └  

̂2̃ Q  

̂3̃  

̂4̃ ץ  

ҹ ȁ ȁ ∞ ȁ Ȃ 

҈ȁ  

̔  

̔90 №  

ȁҺ  

1ȁȇ ⱬ Ȉ, ҕּב , ḱ , ₮  

2ȁȇ ᾣ Ȉ, Ḥ , ₮    

 

 

̔  

ѿϴ ᵣ  

ת 1̈ ҍ ȁ Ȃ 

2̈ ⱬ ȁ № ӈ Ȃ 

3̈ ꜚȁ↨ᵣ ꜚ ꜚ ῏ ȁ № Ȃ 



 11 / 92 
 

4̈ ȁ ῏ Ȃ 

5.   ꜚȁ ꜚᾣ ȁ ᾣ ᾣ Ȃ 

ԋϴ ῤ ᶛ 

1̈ⱬ ȁ № ӈ ̂25%̃ 

̂1̃ ⱬ Ȃ 

̂2̃ⱬ ҍ Ȃ 

̂3̃ ӈ Ȃ 

2̈ ꜚȁ↨ᵣ ꜚ ꜚ ῏ ȁ № ̂25%̃ 

̂1̃ ꜚ Ȃ 

̂2̃↨ᵣ ꜚȂ 

̂3̃ ꜚ ῏ Ȃ 

3̈ ȁ ῏ ̂25%̃ 

̂1̃ ῏ Ȃ 

̂2̃ ῏ Ȃ 

̂3̃ ῏ Ȃ 

4̈ ꜚȁ ꜚᾣ ȁ ᾣ ᾣ ̂25%̃ 

̂1̃ ꜚ ῏ Ȃ 

̂2̃ ꜚᾣ ῏ Ȃ 

̂3̃ ᾣ ῏ Ȃ 

̂4̃ ᾣ  

҈ϴ ᶛ 

ȁ№ ң №̆ῒҬ̔ 

̂70%̃̕  

№ ̂30% Ȃ̃ 

ϴ  

̔  
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ѿϴ ᵣ  

1̈ Ḥ Ȃ 

2̈ Ḥ ȁ Ȃ 

3̈ Ḥ ȁ Ȃ 

4̈ ῒ ת Ҭ Ȃ 

ԋϴ ῤ ᶛ 

1̈ Ḥ ̂20%̃ 

̂1̃ Ḥ ̕ 

̂2̃ Ḥ ҍ Ȃ 

2̈Ḥ ҍ ̂20%̃ 

̂1̃ № ȁ ҍ Ȃ 

̂2̃ ᴰ ҍ№ Ȃ 

̂3̃ Ḥ № ȁ ҍ Ȃ 

3̈Ḥ ̂30%̃ 

̂1̃ / ȁ / ȁ / Ḥ № ȁ ҍ Ȃ 

̂2̃ ̆ ᵬ ȁ ҍ Ȃ 

̂3̃Ḥ ֟ № ȁ ҍ Ȃ 

̂4̃ ҍ ‰Ḥ ҍ Ȃ 

4̈ ת Ҭ ̂30%̃ 

̂1̃  

̂2̃ ת Ҭ  

҈ϴ ᶛ 

№ ң №̆ῒҬ̔ 

̂40%̃ ̔ ̆ ∞ ̆ ̆ Ȃ 

№ ̂60%̃ ̔ ȁ№ Ȃ 

ϴ  

̔  

̔60 №  

ԓȁҺ  

1.ȇ Ȉ̆ ↨Һ ̆ ҙ₮ ̆2008̆ISBN 978-7-121-07281-9 

2.ȇ ף Ȉ̆ ↨Һ ̆ ₮ ̆2004̆ISBN 7-04-013029-7 

 

 

ȇ └Ȉ  

ѿȁ  

ԍ " ҍ "ȁ" ⱬ ᴰꜚ "ȁ" ҍ "

Ғҙ Ȃ 

ԋȁ ῤ  

1. ⱬ ᵣ ᴆ 

ᵬ ȁ ̕ⱳ ᵣ ȁ ᵣ ᵬ ȁ

Ȃ 

2.  

ȁ ῃ ȁ ȁ҈ ȁ҈ ῃ ̕

̕ ᵬ Ȃ 
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3.  

̕PWM └ ȁ └ ̕ Ȃ 

4.  

̕ ̕ Ȃ 

5.  

ᵬ ̕ ̕ ̕ ꜚ Ȃ 

6.  

ȁ ȁ ̆ Ȃ 

7.  

҈ ꜚ ᵬ ̕ ̕ ̕ Ȃ 

҈ȁ ҍ ᶛ 

30%̕ 30%̕ ȁ ̂40% Ȃ̃ 

ȁ ҍ  

̆ 90 № Ȃ 

 

 

ȇ ⱬ Ȉ  

ѿȁ  

ԍ " ⱬ ῒ ꜚ " " ҍ "Ғҙ

Ȃ 

ԋȁ ῤ ᶛ 

1. ⱬ ̂5%̃ 

2. ⱬ ᾝᴆ ṿ ̂10%̃ 

̂1̃ ⱬ ṿ ҍ ̕ 

̂2̃ ṿ ҍ ̕ 

̂3̃ ṿ ῒ ṿ Ȃ 

3. ⱬ ̂20%̃ 

̂1̃ ѿᾝᴆ ⱳ ̕ 

̂2̃ ̕ 

̂3̃ ̕ 

̂4̃ Ȃ 

4. ⱬ ҍ └̂15%̃ 

̂1̃ ⱬ ⱳⱳ ҍ └̕ 

̂2̃ ⱬ ⱳⱳ └̕ 

̂3̃ ⱬ ҍ ᵞ Ȃ 

5. ⱬ ҍ ̂20%̃ 

̂1̃҈ № ̕ 

̂2̃ ҈ ̕ 

̂3̃ № Ҍ Ҭ ̕ 

̂4̃ ȁ ȁ ȁ ȁ ṿ ҍ ̕ 

̂5̃ ȁ ȁ └ ̕ 

̂6̃ ⱬ Ҍ № ҍ ̕ 

̂7̃Ҍ Ҭ ȁ Ȃ 

6. ⱬ Һ ҍ ̂10%̃ 
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̂1̃Һ ̕ 

̂2̃ ῒ Ȃ 

7. ⱬ Ḡ ̂20%̃  

̂1̃ Ḡ ᵬ ⱬ Ḡ ̕ 

̂2̃ Ḡ ᵬ ̕ 

̂3̃ Ḡ ̕ 

̂3̃ Ḡ ̕ 

̂4̃ ȁ Ḡ Ȃ 

҈ȁ ҍ ᶛ 

̔20%̕ ̔40%̕ ̔40%Ȃ 

ȁ ҍ  

̆ 90 № Ȃ 

 

 

̔        ̔ ҍ └ №  

 

" ҍ └ № "  

 

ѿȁ  

ԍ " └ ҍ " ̆∆ Ғҙ

Ȃ 

ԋȁ ῤ ᶛ 

̆ └ ̆ № ̆

Ȃ 

̂1̃ ῒ ȁ Ȃ 

̂2̃ Jordan ‰ ̆ ῒ∆ ̆Smith ‰ Ҍ Ȃ 

̂3̃ ҍ ̆₃ ҍ ̆ ῒ Ȃ 

̂4̃ -₣ , ῒ Ȃ 

̂5̃ ꜚ └ ѿ ̆ └ № ҍ ̆ ‖ ҍ ̆

└ ᴰ ₱ ̆ └ Ȃ 

̂6̃ ̆ѿ ҍԋ № ̆ № (Ꞌ

ҍ ∞ )ҍ № ȁ Ȃ 

ῤ ᶛҹ" "ҍ" └ № " 50%Ȃ 

҈ȁ ҍ ᶛ 

̔20%̕ № ̔40%̕ ҍ 40%Ȃ 

ȁ ҍ  

̆ 90 № Ȃ 

 

 

" └"  

ѿȁ  

ԍ " └ ҍ └ "Ғҙ Ȃ 

ԋȁ ῤ ᶛ 

Һ └ ҍ№ ȁ ȁ
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ȁ └ № ȁ ҍ Ȃ └ ῖ ҍ
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" ᴆ "  

ѿȁ  

ԍ " ≢ҍ "Ғҙ Ȃ 

ԋȁ ῤ  

̂1̃ԅ C ̆ C++ ̆

C++ ̕ 

̂2̃ԅ ̆ ȁ ȁ ̆ ȁԋ ȁ

ᶏ ̆ ̕ 

̂3̃ԅ ᵬ ⱳ ȁ ̆ ᵬ ȁ ȁ ᴆ

└̆ ᶏ ᵬ Ȃ 

҈ȁ ҍ ᶛ 

̔30˿̕ № ̔35˿̕ ̔35˿Ȃ 

ȁ ҍ  

̕ ̔90 № Ȃ 

 

 

̔                         ̔Ḥ ҍ Ḥ  

ѿȁ ᵣ  

⌠ Ḥ ȇḤ ҍ Ȉȁȇ Ḥ Ȉ ȇ Ȉ

̕ ȁ ΐ ȁ

ⱬȂ 

ԋȁ ῤ ᶛ 

"Ḥ ҍ  "ȁ" Ḥ " " "҈ №ῤ ȂῒҬ"Ḥ ҍ  "

" Ḥ "ԋ ѿ̆ᵖ ҍ∆ Ҍ ̆" "ҹ Ȃ 

ѿ №̔Ḥ ҍ №̂ 50%̃ 

̂ѿ̃Ḥ ҍ ̂5͘10%̃ 

1ȁ  Ḥ ῒң ̂₱ ̃ ̕ 

2ȁḤ ̕ 

3ȁ Ȃ 

̂ԋ̃ № ̂5͘10%̃ 

1ȁ ῀ ̕ 

2ȁ‖ ̕ 

3ȁ ῒ Ȃ 

̂҈̃ Ḥ ҍ № ̂10͘20%̃ 

1ȁ Ḥ ị ῒ ̕ 

2ȁḤ ị ῒ ̕ 

3ȁ Ḥ ȁ Ḥ ҍ ̕ 

4ȁ Ḥ № ̕ 

5ȁ ῒ ̕ 

6ȁḤ S № ̕ 

7ȁ ҍị ῏ Ȃ 

̂ ̃ Ḥ ҍ № ̂5͘10%̃ 

1ȁ Ḥ ῒ ̕ 
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2ȁ ̕ 

3ȁZ ῒ ̕ 

4ȁ Z № Ȃ 

̂ԓ̃ ₱ ̂5͘10%̃ 

1ȁ ₱ ҍ ӊ ῏ ̕ 

2ȁ ῒ∞ ̕ 

3ȁ ȁḤ Ȃ 

̂Έ̃ ҍ № ̂5͘10%̃ 

1ȁ ȁ ҍ ̕ 

2ȁ ҍ ̕ 

3ȁ ҍ ῀- ₮ ӊ ῏ Ȃ 

  

ԋ №̔ Ḥ №̂ 50%̃ 

1ȁ Ḥ ̔ ӈȁ ȁ № ȁ ȁ

ȁḤ ȁḤ Ὲ Ȃ5% 

2ȁ Ḥ ̔ └ └ № ̆֟ ̆ ⱳ

̆ № Ȃ № Ȃ5% 

3ȁḤ ̔ ȁPCM ËM ȁ № Ȃ10% 

4ȁ Ḥ ᴰ ̔ ᴰ ȁ ұ ᴰ ȁ

‰↕ȁ ̕ ᴰ № ȁ ᴰ ԋ └ └ ȁ

ȁ ᶃ ȁԋ └ └ ᶃ № ȁ └ └

ȁ֟ ȁ └ ̕ԅ ף └ Ȃ15% 

5ȁ ̔ ȁᵝ ȁ Ȃ5% 

6ȁḤ ̔ └ ̆₃ ̆ № ȁ

Ȃ   10%   

 

҈ №̔ №̂ 50%̃ 

1ȁ └̂ ȁԋ ȁ Έ ȁ̃ └̂ ȁ ȁBCD ȁ ̃ ̆

ף ȁ ̆ ̆ ₱ ȁ ̕ 10% 

2ȁTTLȁCMOS ȁ ȁⱳ ȁ ῀/ ₮ ᶏ ̆ ȁ

ȁ ȁ ̕ 10% 

3ȁ № ̆ ᴆ ⱳ ȁ ȁ ̕ 10% 

4ȁ № ̆ ᴆ̂ ̃ ⱳ ȁ ̆ ↓

№ ̕15%  

5ȁ Ữ ȁⱳ ȁ ̆ ᴆ Ȃ5% 

҉ץ̔ ᶛֽᶫ ̕ ѿ ᶏ ‰ GB/T4728.12-1996ȇ

  12 №̔ԋ └ ᾝᴆȈ Ȃ 

҈ȁ ᶛ 

1ȁ ȁ ̔                 10%̕ 

2ȁ                          15%̕ 

3ȁ№                          30%̕ 

4ȁ                          40%̕ 

5ȁῒ5%                            זȂ 

҉ץ̔ ᶛֽᶫ ̆ Ҍ №ῤ Ҍ ̆ Ҭᴪ ₮ Ȃ 
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ȁ  

ҹ ̆ 1.5 ̆ № 65 №Ȃ 

ԓȁ ӥ  

1ȁȇḤ ҍ № ̂ Ȉ̃̆ Һ ̆ ₮ ̕ 

2ȁȇ ף Ḥ Ȉ ԋ ̆ Ḡ ȁᶿ Һ ̆ ҙ₮ ̆2006̆ ֤̕ 

3ȁȇ Ȉ̂ ԋ ̃̆↔ Һ ̆ ₮ ĬSBN  ̔ 978-7-04-030696-5Ȃ 

 

 

̔                      ̔ ҍ ᵣ  

  

ң № ̆ ΐᵣ ’ᴋ ѿ № Ȃ 

 

 ѿ №̔ ᵣ ̂ ⱴ ̃  

ѿȁ ᵣ   

" ᵣ " Ғҙ Һ Ȃ " ᵣ "ȁ" ᵣ

"Ȃ ȁ ȁ № ‗ ⱬȂ  

ԋȁ ῤ ᶛ  

̂ѿ̃ ᵣ ̂40%̃  

1ȁ ᵣ ̔ ̆ ᵣ ȁ ҍ ̆

ᵣ ȁ ҍ ̕  

2ȁ ᵣᾣ ̔ ᵣᾣ ̆ ᵣᾣ , ᵣ ̆ ᵣ ᾣ

ҍ ̆ ᵣ ᾣ ̕  

3ȁ ᵣ ȁ ᵣ ῒ ȁ ᵣ Ȃ 

̂ԋ̃ ᵣ ̂60%̃  

1ȁMOS ῒ ᾝ E/D ȁCMOS ȁ ҽ ȁꜚ ȁ 

NMOS ȁᴰ Ȃ  

2ȁ  ԑ ȁ ȁ№ Ȃ 

3ȁCMOS  CMOS ȁꜚ CMOS Ȃ  

4ȁ  ȁꜚ ȁ ȁ

Ȃ  

5ȁ Ҭ  № ȁ ȁ ȁ Ҍ

Ȃ  

6ȁ ⱳ  Ҭ ȁⱴ ȁӗ ȁ ᵝ Ȃ  

҈ȁ ᶛ  

1ȁ ̆ ̔15%̕  

2ȁ ̔30%̕  

3ȁ ̔40%̕  

4ȁ ̔15%Ȃ  

ȁ  

ҹ ̆ 1.5 ̆ №65№Ȃ  

ԓȁ ӥ   

1ȁ ᵣ ̆̂ ҂ ̃̆  ↔ ȁ ȁ ̆ ҙ₮ Ȃ 

2ȁ ᵣ ҍ ᴆ̆  Neamen ̆ ̆ ҙ₮ ̕  

3ȁ -- ȁ ҍ ̆ ̆ ҙ₮ ̕  
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4ȁ ᵣ ȁ ̆ ₮ Ȃ  

 

 

ԋ №̔ ̂ ⱴ ᵣ Ғҙ ̃  

ѿȁ ᵣ   

" " ҍ ᵣ Ғҙ Һ Ȃ

ȁ ȁ ’̆ № ‗ ⱬȂ  

ԋȁ ῤ ᶛ  

1ȁ └ ̔  

1) ̔  

̆ ̆ Ȃ  

2) ̔  

̆ ̆ ̆ Ȃ 

ȁ ̆ Ȃ ȁ Ȃ  

3) ̔  

Ҍ  ̆ᵞ ̆

̆ ̆ᾣ Ȃ  

4) ̔  

̆ -₀ ̆LB └ Ȃ 

2ȁ ̔  

1̃ , ҍ Ȃ ̆ ⱬ ̆

Ȃ  

2̃ ҍ ̔ ȁ ᵣ ȁ ̆ ֟ Ȃ 

3ȁ ҍ №  ̔X ̆ ḇ̆  ̆X

ᾣ ̆ ҍ Ȃ  

҈ȁ ᶛ  

1ȁ ̆ ̔15%̕  

2ȁ ̔30%̕  

3ȁ ̔40%̕  

4ȁ ̔15%Ȃ  

ȁ   

ҹ ̆ 1.5 ̆ №65№Ȃ  

ԓȁ ӥ   

ҍ ̆ ̆ ₮ Ȃ 

 

 

 

̔                   ̔Ḥ ҍ Ḥ  

ѿȁ ᵣ  

"Ḥ ҍ " " Ḥ " Ḥ Ғҙ Ғҙ ̆Ӟ ῤ

Ғҙ Һ ӊѿȂ ң ȁ

№ ̆ ≠ ֓ ῖ № ȁ ѿ֓ Ȃ 

 

ԋȁ ῤ ᶛ 
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"Ḥ ҍ " " Ḥ "ң №ῤ Ȃ 

ѿ №̔Ḥ ҍ №̂ № 50%̃ 

̂ѿ̃Ḥ ҍ ̂5͘10%̃ 

1ȁ Ḥ ῒң ̂₱ ̃ ̕ 

2ȁḤ ̕ 

3ȁ Ȃ 

̂ԋ̃ № ̂5͘10%̃ 

1ȁ ῀ ̕ 

2ȁ‖ ̕ 

3ȁ ῒ Ȃ 

̂҈̃ Ḥ ҍ № ̂10͘20%̃ 

1ȁ Ḥ ị ῒ ̕ 

2ȁḤ ị ῒ ̕ 

3ȁ Ḥ ȁ Ḥ ҍ ̕ 

4ȁ Ḥ № ̕ 

5ȁ ῒ ̕ 

6ȁḤ S № ̕ 

7ȁ ҍị ῏ Ȃ 

̂ ̃ Ḥ ҍ № ̂5͘10%̃ 

1ȁ Ḥ ῒ ̕ 

2ȁ ̕ 

3ȁZ ῒ ̕ 

4ȁ Z № Ȃ 

̂ԓ̃ ₱ ̂5͘10%̃ 

1ȁ ₱ ҍ ӊ ῏ ̕ 

2ȁ ῒ∞ ̕ 

3ȁ ȁḤ Ȃ 

̂Έ̃ ҍ № ̂5͘10%̃ 

1ȁ ȁ ҍ ̕ 

2ȁ ҍ ̕ 

3ȁ ҍ ῀- ₮ ӊ ῏ Ȃ 

 

ԋ №̔ Ḥ №̂ № 50%̃ 

1ȁ Ḥ ̔ ӈȁ ȁ № ȁ ȁ

ȁḤ ȁḤ Ὲ Ȃ5%  

2ȁ Ḥ ̔ └ └ № ̆֟ ̆ ⱳ

̆ № Ȃ № Ȃ5%  

3ȁḤ ̔ ȁPCM ΔM ȁ № Ȃ10% 

4
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Ȃ10% 

 

҈ȁ ᶛ 

1ȁ ȁ ̔10%  

2ȁ 15% 

3ȁ№ 30%  

4ȁ 40%  

5ȁῒז 5%  

҉ץ̔ ᶛֽᶫ ̆ Ҍ №ῤ Ҍ ̆ Ҭᴪ ₮ Ȃ 

 

ȁ  

ҹ ̆ 1.5 ̆ № 65 №Ȃ 

 

ԓȁ ӥ  

1ȁȇḤ ҍ № ̂ Ȉ̃̆ Һ ̆ ₮ ̕ 

2ȁȇ ף Ḥ Ȉ ԋ ̆ Ḡ ȁᶿ Һ ̆ ҙ₮ ̆2006̆ ֤Ȃ 

 

 

̔ ̔  

 

ѿȁ ᵣ  

Ғҙ ̔ ⱬ ̕  

̕ Ҭ ̕ Ȃ 

ԋȁ ῤ ᶛ 

1ȁ № ̂10-20%̃ 

̕ ̆ ̆ № Ȃ 

2ȁ ⱬ№ ̂10-20%̃ 

ᵣ ⱬ ̆ ⱬ̆ ⱴ ⱬ̆ ⱬ Ȃ 

3ȁ ҍ № ̂0-10%̃ 

̆ ⱬ Ȃ 

4ȁ № ̂0-20%̃ 

ᵣ ̆ ̆ ѿ Ȃ 

5ȁ ̂10-20%̃ 

- ב ‰↕̆ ◄ ̆ ᵣ ῏ Ȃ 

6ȁ ꜚⱬ ̂ 0-10%̃ 

Ȃ 

7ȁ ⱬ̂10-20%̃ 

ב ⱬ ⱬ Ȃ 

8ȁ № ̂0-10%̃ 

№ Ȃ 

9ȁ ⱬ̂0-10%̃ 

̆ ҳ ȁҳ ̆ ⱬ Ȃ 

10ȁ ̂0-20%̃ 
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̆ ᴆ Ȃ 

 

҈ȁ ᶛ 

    100% 

ȁ  

ҹ ̆ ҹ 1.5 Ȃ 

 

 

̔                                  ̔ Ғҙ  

 ҍ ⱴ

Ғҙ ȂҒҙ № 65 №̆ ₀ ȁ ȁ ҍ

ῤ ̆ ῤ №ṿ ↕҉ 25%̆ᵖ Ȃ 

ѿȁ ₀  

1ȁ ᵣ  

₀ ᴆ ץ ῤ ᴆ ̆

‰ Ὲ ᴆ ̆ ῏ Ȃ 

2ȁ ῤ  

ῤ ҍ Ȃ ҹ Һ

ӥ 80˿Ȃ ȇ ₀ ȈȂ 

̂1̃ ₀ ↕  

ⱳ ̕ ̕ ץ

‰ṿȁ ṿ № ῏ Ȃ  

̂2̃ ⱬ ᴆ ⱬ  

( ) ⱬ Ȃ  

̂3̃ ᴆ ⱬ  

̕ ⱬ Ẋ ̕ ⱬ

̆ ᴆ Ȃ  

̂4̃ ᴆ ⱬ  

◄ ⱬ Һ ̕ └ ᴆ

̕ ◄ ⱬ ῒ ᴆ̕ ̆

↕Ȃ  

̂5̃Ẓ ⱬ ᴆ ⱬ  

Ẓ ᴆ ⱬ № Ẓ̕ Ẓ̕

ⱴẒ ӈ̕ Ẓ ᴆ ⱬ Ȃ  

̂6̃ ᴆ ⱬ  

Ẋ ̕ ◄ ᴆ ↕Ȃ  
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̂7̃ ₀ ᴆ   

ᴆ ↨ ↨ ץ ̆ ↨ ↕̕

Ȃ  

̂8̃ ⱬ ₀ ᴆ  

ⱬ ₀ ̕ ⱬ ⁞ ̕ ᾢ ᴆ

ⱬ№ Ȃ  

3ȁ   

№ ȁ ȁ Ȃ ȁ ̆ ԅ

Ȃ ̆ ҍ ῏ ԅץ̆

ᴆ Ҭ Ȃѿᴍ Ҭ̆ ȁ ȁ Ҍѿ ₮ Ȃ 

4ȁ ӥ 

 ̆ ₀ ̂ 5 ̃̆ ₮ ̆2013 8  

 

ԋȁ  

1ȁ ᵣ  

̂1̃ ΐᵣ ᴆȁ ᵬ Ҍ ̆ ̆

₮ Ȃ 

̂2̃ ̆ ̆ Ȃ 

̂3̃ ⱬ ᴆ̂ ⱬ ᴆȁ ᴆȁẒ ⱬ ᴆ̃

ȁ Ȃ 

̂4̃ԅ ῒ ̆

№ Ȃ 

2ȁ ῤ   

̂1̃  

̕ ⱬ ȁ Һ ̕

Ȃ 

̂2̃  

ץ ̕ ץ Ҍ

̕ ᵩ ⱬ ᵩ ֟ ⁞ ᵩ ⱬ ᵩ

̕ ȁ ᵬ Ȃ 

̂3̃ ⱬ ᴆ 

ⱬ ᴆ ̕ ᴆ ȁ ᵣ ץ ᵣ

̕ ᴆ ץ ̕ ⱬ ᴆ

̕ ⱬ ᴆῖ Ȃ 
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̂4̃ ᴆ 

ᴆ ↨ ; ᵣ ȁ ᵣ ץ ᵣ

̕ ȁ ץ ⱴ꞊ ̕

ץ ⱬ ̕ Ȃ 

̂5̃Ẓ ⱬ ᴆ 

Ẓ ⱬ ᴆ ̕ ᴆ ᵣ ȁ ץ ᵣ ȁ

̕ ȁ ᴆ ̕ ȁ ῖ ץ Ẓ ῖ

Ȃ 

̂6̃  

ῒ ̕ № ῒ ̕

̕ ῒ Ȃ 

3ȁ  

̂ ῤ ̃̆

Ȃ 

4ȁ ӥ 

 Ҁ ̆ ̂ 2 ̃̆ ₮ ̆2011 5  

 ̆ ̆ ₮ ̆2014 2  

 

҈ȁ ҍ   

1ȁ ᵣ   

ⱬ ̕ ⱬ ̆ ԍ

№ ‗ ̕ ⱬ ₃ҩ ‰̆

Ὲ Ȃ 

2ȁ ῤ   

ῤ ҍ Ȃ ҹ Һ

ӥ 80˿Ȃ ȇ ȈȂ  

̂1̃ ̔ ҍ ԑᵬ ̆ ̆ ӈ̆

Ȃ 

̂2̃ ᵣҬ ⱬ ̔ ᵣ ⱬ ̆ ⱴ ⱬ ̆ ⱬ ̆ ⱬ Ȃ 

̂3̃ ̔ ̆ Ȃ  

̂4̃ ◄ ̔ ◄ ̆ ◄ Ȃ 

̂5̃ ҉ ⱬ̔ ⱬ ̆ ⱬ ̂ᴪ ̃̆ ב ⱬ Ȃ  

̂6̃ ⱬ̔ ̆ ⱬ Ȃ  

̂7̃ ̔ ȁ ⱬ ȁ ȁ⁞
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Ҍ Ȃ 

̂8̃ ̔ ȁ ⱬȁ ȁ Ȃ 

3ȁ  

№ ȁ ȁ ȁ№ Ȃ ȁ ȁ ȁ№

Ȃѿᴍ Ҭ̆ ȁ ȁ ȁ№

Ҍѿ ₮ Ȃ  

4ȁ ӥ 

 Һ ̆ ҍ ̂ ҈ ̃̆ Ҭ ҙ₮ ̆2003 5  
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ҍ ↕Ȃ 

̂7̃ ȁ⁞ ҍ └ 

̔ ̕ԅ ̔ ⁞ ȁ ꜚ └ ⁞ ᵣ ȁ

Һꜚ └ᵣ Ȃ 

3ȁ  

№ ȁ ȁ Ȃ ȁ ԅ

̕ ԅ № ꜚ ⱬȂῒҬ̆

ҍ ῏ ԅץ̆ ᴆ Ҭ Ȃѿᴍ

Ҭ̆ ȁ ȁ Ҍѿ ₮ Ȃ 

4ȁ ӥ 

ῐ ̆ ̂ ԋ ̃̆ Ҭ ≠ ₮ ȁ ֟ ₮

̆2009Ȃ 

 

̔                                   ̔  

 

ѿȁ ᵣ  

҉ ᵣ ѿ ̆ ᵣ ȁ № ̆ ᵣ

ץ̆ ױ ᵬ ̆ ױ ῏ Ȃ ↕

Һ̆ ҍ ≠ ⅞ȁ ȁ ῏

Ȃ ץ ȁ ҹҺ̆

ῤ № ̆ № Ȃ 

 

ԋȁ ῤ ᶛ̂ №̃ 

1ȁ ̂10%̃ 

̆ Ȃ 

2ȁ ̂20%̃ 

ȁ ץ Һ ȁ ץ

ȁ Ȃ 

3ȁ ̂10%̃ 

̆ ᵝȁ ץ Ȃ 

4ȁ֟ № ̂20%̃ 

֟ ῒ ̆ ֟ ֟ ȁ ֟ ֟ ȁ

Ȃ 

5ȁ ̂20%̃ 

ῒ ȁ ȁ ȁ

ῒ Ȃ 

6ȁ № ̂20%̃ 

ȁ Ḡ ȁ Ȃ  

 

҈ȁ ᶛ 
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Һ ȁ ∞ ץ̆ № Ȃῒ ᶛ

50% Ȃ 

 

ȁ  

ҹ ̆ ҹ 1.5
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7ȁ ̆ ̕ ̆ ‖₯ ȁ

ȁ ꜚȁ ꜚ ̕ᶷ ᴆ ᶷ Ҭ ̕

Ȃ 10-15%Ȃ 

8ȁ ⱬ ̆ ᵣ ̂

̆ ̃ ⱬ ̕ ᵬ ̆ ῒ ⱬ̆

ⱬ ̕ ̆ ̕ ῏

Ȃ 10-15%Ȃ 

9ȁ ᵬ ᴆ̆ ̆ ᵬ ̆ ₮

Ԋ ̕ Ȃ 5% Ȃ 

10ȁ ⱳ ̆ ᵬ ̆ 5% Ȃ 

11ȁ ≠ ↕̆ ȁ ȁ ȁ ̆ ≠

Ȃ 5% Ȃ 

12ȁ ᶛᵬѿ ԅ Ȃ 

҈ȁ ᶛ 

1̈ ̂ ȁ ̃  15 № 

2̈                         15 № 

3̈               20 №  

ȁ  

̆ ҹ 1.5 Ȃ 

 

 

̔                                              ̔  

 

ѿȁ ᵣ  

҉ Һ ᵬ ȁᵬ ̕ ̆ ⱬ

ȁ ȁ ̆Һ ȁ ȁ ԍ

ҍ Ȃ 

 

ԋȁ ῤ ᶛ 

№ ᵬ ̆ ̔ № ῒ , ᵬ ῒᵬ , Һ ᵬ

̆ 15-30%Ȃ ⱬ ̆ ̔ ⱬ ῒ ̆ ⱬ

̆ ⱬ ̆ 15-30%Ȃ ̆ ̔ ῒ

̆ ̆ ̆ 15-30%Ȃ ̆ ̔

ῒ ̆ ̆ ̆ ̆ 15-30%Ȃ

̆ ̔ ῒ ̆ ҉ ⱬȁ ҍ ̆

ҍ ̆ 15-30%Ȃ 

 

҈ȁ ᶛ 

1ȁ  70-80% 

2ȁ 20-30% 

 

ȁ  

ҹ ̆ ҹ 1.5 Ȃ 
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̔  

 

ѿȁ ᵣ  

1ȁԅ ῏ԍ ⱬ ȁ ̕ 

2ȁ ᵀ ̆ ̕ 

3ȁԅ Ҍ ᴨ ̕ 

4ȁ ⱬ ꜚⱬ ⱬ ̕ 

5ȁԅ ⱬ  

 

ԋȁ ῤ ᶛ 

1ȁ ≠ ’̂5%̇10%̃ 

≠ ̕ ≠  

2ȁ ̂15%̇20%̃ 

̕ ̕ ⱬ ̕ ̕ ̕Ҭ № ̕

Ҭ ⅞ 

3ȁ ̂15%̇20%̃ 

ᵝ ̕ ̕ ̕ 

4ȁ ̂15%̇20%̃ 

̕ ̕ ̕ ₀ ̕ ҉  

5ȁ ⱬ ̂20%̇30%̃ 

ⱬ ᵬ ̕ ⱬ ꜚⱬ ̕ ⱬ Һ ᴆ̕ ⱬ ⱳ ̕

ⱬ  

6ȁ ⱬ ᵀ̂15%̇20%̃ 

ⱬ ̕ ⱬ ̕ ᵀ̕

҉  

7ȁ ̂5%̃ 

№ ᴇ‰↕̕Һ ̕׃  

҈ȁ ᶛ 

1ȁ ̂ ȁ ̃ 20%  

2ȁ   30% 

3ȁ  50% 

ȁ  

̆ ҹ 1.5 Ȃ 

 

 

̔            ̔ ҍ  

ѿȁ ᵣ  

ҍ ̆ ғΐ №

‗ ⱬȂ 

ⱬ № ȁ ⱬ ȁ ҍ ⱬ

Ȃ 

№ ȁ ̆ ҍ Ȃ 

№ ҍ ꜚ ҍ Ȃ 
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ԋȁ ῤ ᶛ 

1ȁ №̂30%̃̂ ̃ 

̂1̃ ⱬ ̂10%̃ 

̂2̃ ⱬ ⱬ ҍᵝ ̂10%̃ 

̂3̃ ҍ∆ ҍ ̂10%̃ 

2ȁ №̂70%̃̂ ̃ 

̂1̃ ᵣ ѿ ̂20%̃ 

̂2̃ ȁ ȁ └̂10%̃ 

̂3̃ ∆ ȁ ̂20%̃ 

̂4̃ ᵣ ̂20%̃ 

3ȁ №̂70%̃̂ ̃ 

̂1̃ ȁ ȁ ᴆȁ ȁҺ ̂10%̃ 

̂2̃ ȁ ȁ ↕ȁ ’ ̂10%̃ 

̂3̃ ↨ ȁ ⱬ ̂10%̃ 

̂4̃ ⱬ№ ҍ ̂15%̃ 

̂5̃ ꜚ ᵣ ῒ ̂10%̃ 

̂6̃ ꜚ ᵬ ȁ ҍ ȁ ᵣ ⱬ№ ̂15%̃ 

҈ȁ ᶛ 

1ȁ ̔70% 

2ȁ ̔30% 

ȁ  

̔1.5 Ȃ 

 

 

Ғҙ ̔ Ғҙĺĺ  

̔  

 

ѿȁ ᵣ  

1ȁ ̆ ѿ ⅞ ῤ

Ȃ 

2ȁ ҍ ῏ ᵬ₮ ̆ ᶭ ᴋⱵ ⌠ ⱳ

Ȃ 

3ȁ ΐ ̆ ᵣ ̆ ⌠ ҍⱳ ѿȂ 

4ȁ ΐ ̆Һᵣ ̆ ̆ Ȃ 

5ȁ ̆ ‰ ̆ΐ ̆ └ Ȃ 

6ȁ ѿ Ȃ 

 

ԋȁ ῤ ᶛ 

ҹҬ ȁ ῒ ̆

‗ Ȃ 

 

҈ȁ ᶛ 

1ȁ ѿץ ⱳ ҹҺ̆Ḃԍᾟ№ Ȃ ⱳ ̆

Ȃ 
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2ȁ ̔ ̂ ȁ̃ ᵣ ̂ ȁ ȁ╩ ȁ̃

҈ҩ Ȃ 

 

ȁ  

ҹ Ȃ 

̔ 3 Ȃ 

 

ԓȁҺ ӥ  

1ȁȇ Ȉ ѿ↨ ̆Ҭ ҙ₮ Ȃ 

2ȁȇ ̔ ȁ Ȉȍ Ȏ ȁD Kȁ ̆ ᶼȁ Ȃ 

3ȁȇ Ȉ̂ ԋ ̃1-9 ̆Ҭ ҙ₮ Ȃ 

4ȁ ῏ Ȃ 

 

 

Ғҙ ̔ Ғҙĺĺ ҍ  

̔2063               ̔ ף ӈ 

一、考试总体要求 

῏ Ҭ ף ȁ ȁ ̆ ΐ

№ ⱬȂ ᵣ ̆ ̆ ̆ ѿ

ף Ȃ Ҍ₮ ȁẒ Ȃ 

二、考试内容 

ȁ ȁ ȁ ̆ ῏ ̆ ῏ ᴪ ȁ

ף ӥȁ ȁ ȁ ῒ ̆ ῒ ӈ ῏№

Ȃ 

三、试卷题型及比例 

ף 2~3 ̆ Ȃ 

̔ Ҭ ѿ ᵣ ┘̆Ҍⱴ Ȃᵖ ף ӥΏȂ 

四、考试形式及时间 

̆ ҹ 1.5 ҩ Ȃ 

 

 

Ғҙ ̔ Ғҙĺĺ  

̔  

ѿȁ  ᵣ  

1ȁ ῤ ңҩ №Ȃ 

2ȁῃ ȁ ῤ ̕ 

3ȁ Ҭ ̕ ῒ ̕ԅ

ҙ ץ Ὲ῍ ̕

̆ ҹ Ҭ Ҋ Ȃ 

4ȁ ̆ ‗ Ҭ ̆ΐ ѿ ȁ῏

ⱬȂΐ № ҍ ⱬȂ 
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ԋȁ  ῤ ȁ ᶛ̔ 

1ȁ ῤ  

̂1̃  

ŵ ‰ ҍ ῏ ̕ 

Ŷ ϴ ϴ ̆ ΐᵣ ̆ ϴ ϴ

№( ᴆ)ӊ ῏ ץ̆ ᶏ Ạ Ạ₮ Ȃ 

ŷ ̆ ̆ ѿ

ѿ Ҭϴ ϴ ϴ ϴ╩ № ԅ̕

└ Ȃ 

̂1̃  

ŵ ‰ ȁᾣ ҍ ῏ ̕ 

Ŷ ȁᾣ ҍ ҍ ῏

̆ Ḡ ȁ ̕ ᾣҍ ̕ ᵣ

̕ ⁞ ̕ 

ŷ ҍ ̆ ȁ ȁ ץ ҍ

῏ Ȃ 

2ȁ ᶛ 

̂ ̃ 20˿̆ 30˿̆ ̂ ̃ 50˿Ȃ 

ȁᾣ ҍ ᶛ Ȃ 

҈ȁ  

ҹ Ȃ ҹ 1.5 Ȃ 

ȁ ӥ ̔ 

̂1̃ ӥ ̔ 

ῤ ȇץ Ȉ҉ȁҊΎ̆ ̆Ҭ ҙ₮ ₮ Ȃ 

̂2̃ ӥ ̔  

ȇ Ȉ̂ ҈ )̆қ ̆Ҭ ҙ₮ ₮ Ȃ 

 

 

Ғҙ ̔ ⅞ 

̔ ⅞  

ѿȁ ᵣ  

1ȁῃ ⅞ ȁ ȁ ⅞ ↕ ץ

⅞ ῏ ̕ 

2ȁԅ Ҭ ȁף ף ̆ԅ ̆ԅ

ῖ ȁ ῤ ̕ 

3ȁԅ ף ⅞ ̆ ╠ ⅞ ȁ ѿ

̕ 

4ȁΐ № ҍ ⱬ̆ץ ⱬ̕ 

5ȁ ⅞ ̆ ‗ ̆ΐ ѿ ȁ῏ ⱬȂ 

ԋȁ ῤ ȁ ᶛ̔  

̂1̃ ῤ  

ŵ ‰ ҍ ⅞ ῏ ̕ 

Ŷ ȁ ȁ ⅞ ↕ ץ ⅞ ῏

̕ 



 33 / 92 
 

ŷ ȁ ᶛȁ № ȁ ̆ ῏ԍ ⅞

ȁ ȁ ץ ⅞ ῏ Ȃ 

̂2̃ ᶛ 

ѿ №ҹ ̂ ̃ ȁ ₃ҩ №Ȃ 20%̆

30%̆ 50%Ȃ 

҈ȁ  

ҹ Ȃ ҹ 1.5 Ȃ 

ȁ ӥ ̔ 

1ȁȇ ⅞ Ȉ̆ Һ ̆Ҭ ҙ₮ 2̕ȁȇҬ Ȉ̆  

Һ ̆Ҭ ҙ₮ ̕3ȁȇ Ȉ̆ ̆Ҭ ҙ₮ ̕4ȁ

ȇ ⅞Ȉȁȇ ⅞ ℮̂ ℮ Ȉ̃ȁȇ ⅞Ȉ Ȃ 

 

 

Ғҙ ̔ ̂ ȁҒҙ ̃ 

̔  

ѿȁ ᵣ ̔ 

⅞ ̆ ⅞ Ȃ 

ԋȁ ῤ ̔ 

    ̔ ȁῈ ȁ ȁ Ȃ 

҈ȁ ̔ 

 

ȁ ̔ 

ҹ ̆ ҹ 3  

 

 

Ғҙ ̔ Ӡ ⅞  

̔ Ӡ ⅞ └ҍ Ⱶ 

ѿȁ ᵣ  

1ȁԅ Ӡ ⅞ └ ҍḱ ȁ Ӡ ⅞ ҍ ȁ Ӡ ⅞ ҍ ᴋ

ҙⱵ Ȃ 

2ȁΐ ⅞ ȁ ⅞ ῏ ȁ ⅞ ҍ ⱬ̆ΐ

ȁ ‰ ⱬȂ 

 3ȁΐ ‗ Ӡ ᵣ ⅞ȁ └ ⅞ȁḱ ⅞ Ҭ

῏ ⱬ̆ Ӡ ⅞ └ ῏ ҍ Ȃ 

 

ԋȁ ῤ ȁ ᶛ̔ 

̂1̃ ῤ  

Ӡ ⅞ № ȁ ᴇ ̆ № Ӡ ᵣ ⅞ȁ └ ⅞ȁḱ

⅞ Ҍ Ӡ ⅞ └ҍ ̕ ‗ Ҭ

Ӡ ⅞ ῏ Ȃ 

̂2̃ ᶛ̔ 

̔40%̆ ᴨ ̔60%Ȃ 

 

҈ȁ  
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̔  

̔ 3 Ȃ 

 

 

Ғҙ ̔ ̂ ȁ̃ ̂Ғҙ ̃ 

̔  

 

ѿȁ ᵣ  

    Ғҙ Ȃ 

ԋȁ ῤ ᶛ̔  

    ῤ ҹ ̂ ῤ ҍ ̃ ῏ ̆

Ὲ῍ ȁ ᵟ ῤ ̆ ȁῈ ȁ ȁ ̆

ץ ȁ Ȃ 

҈ȁ  

ҹ Ȃ ̔ 3  

 

 

Ғҙ ̔         ̔⇔ᵬ 

 

ѿȁ ᵣ  

    1ȁ ̔ ‰ 50%̕ 30%̕ 20% 

    2ȁ ΐ̔ ȁ ȁ Ȃ 

ԋȁ ῤ ᶛ 

ץ     ҹҺ̔ῤ Ἕȁֲ ȁ Ώ ̆⇔ᵬȂ 

҈ȁ  

ҹ Ȃ ҹ 3 Ȃ 

 

Ғҙ ̔ ̂ ̃     ̔Ғҙ  

ѿȁ ᵣ  

ԅ ̂ ≢ ̃ ȁ№ ȁ ȁ ̆ΐ

֟ ῏ ҍ ⱬ̆ ╠ ꜚ

Ȃ 

ԋȁ ῤ ᶛ 

ҍ ֟ ῏ ȁ Ȃ ̔100% 

҈ȁ  

̔ ̕ ̔3 Ȃ 

 

 

̔          ̔  

ѿȁ ᵣ  

ԅ ȁ ȁ ҍ ΐ̆

ҍ ̆ԅ ╠ ꜚ Ȃ 

ԋȁ ῤ  

1. ȁ ȁ ῒⱳ Ȃ 
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2. ̆ ȁ№ └ ⱳ Ȃ 

3. 
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ȁ ȁ ȁ Ȃ 

 

№ № (75 %) 

1. № ԑ῏ ̆ ױ Ȃ

ȁ̓̀ ↓№

Ȃ ᾟ ᴆ̆ ̆

Ȃ ̆ ᴆ̆ ̆

Ȃ 

2. № № ꜚ ̆ ҍ ῏ Ȃ

̆ ̆ ̕ ⱬ Ȃ 

3. ⱬ ̆ ̆ ȁḱ ץ

̕ ῖ ⱬ № ꜚ ̆ ̆

WLF Ȃ 

4. № ⱬ ̆Flory-Huggins № ̆ ᵝῈ

Ȃ ̆Flory-Huggins ᵬ ̆ ԋ ≠ ӈȁ

̆Flory Ïᵣ ӈ̆≠ № № ῒ

№ Ȃ 

    5̈ҍ ҍ ῏ № Ȃԅ ̆

῏ ῏ Ȃ 

 

҈ȁ  

 ҹ Ȃ 

 

 

̔            ̔  

ѿȁ ᵣ  

ȇ Ȉ ҍ └ Ғҙ ̆ ⱬ

ȁ ȁ ҈ ῖ ̆ῃ ҍ

└ Ғҙ ↓῀ҺḱҒҙ ῤ Ȃ ̆

Ҍ ῀̆ Ӟ Ҍ ȁ−ȁ ̆ ̆ᵖ

ῤ Ҍ Ȃ 

    Ғҙ ῀ ҙⱵ ȇ Ȉ ₃ Һ ῤ ҹ

῏ⱬ ╠̆ ҈ ῖ ȁ ȁ↨

῏ Ȃ ֓ῤ ̆ ҍ ף

Ҭ ⱬ№ ̆ᵞ Ꞌ̕ ῒ ȁ ҍ

̆ ᴆ Ȃ׆ ץ Ғҙ ץ № ‗

ⱬȂ 

ԋȁ ῤ ᶛ 

    ⱬ ̂Һ ᶷ ⱬ ̃ ῤ 20˿ ̕

ȁ ȁ ⱬ ץ ̆ 10˿ ̕ ȁ

ῌȁ ᴆȁ ȁ ȁֲ ȁ ᴆ 10˿ ̕ῖ ҍ

40˿ ׆̕ ᵬ ȁⱴ ȁ ȁ ȁ ḱȁ ̂ ȁᵞ ȁ̃ ῃȁ

ῖ ᴆ № ȁ 2̊˿ Ȃ 

ῃ ѿ № 30˿ Ȃ 
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  ῖ ᴆҺ  

̋̈ ȁ ᵣ ȁ̆ ̆Һ ȁ ҍ ȁ

ȁ ȁ ҍ ̆ ҍ ̆ ꜚҍ Ȃ 

̌̈ ̆ ᵣ ̆ ᴆ № ̆

ⱬ№ ̆ ̕ ⱬ№ ̆ ↨ Ꞌ ̆ ꜚҍ

Ȃ 

̍̈ ȁ ᵣ ̆ ̆ ᵣ̆ ̆ᴰꜚ №

Ȃ 

    ῤ ԍ҉ ӊҬȂ 

҈ȁ ᶛ 

₮ (1) ̆ ԅ ҩ ῤ ̂̕ 2̃ ̆

ѿῖ № ↨ № ̆ ȁ ȁ ḱ № ̕Ɓ ≢ҍ

̆ῖ ᴆ ҍ ≢ ̕Ƃ ̆ ȁ ↨

ȁ ꜚ №  

ȁ  

    ҹ Ȃ 

 

 

 

̔              ̔  

ѿȁ ᵣ  

̆ ∆ ⱬץ

ᵬ № Ȃ 

⌠ ӟ ᴨ Ȃ 

ԋȁ ῤ ᶛ̔̂ №̃ 

1ȁ ̂ 10%̃ 

ȁ ȁ ̆ ῏ ̆ Ȃ 

2ȁ ꜚⱬ ̂ 15%̃ 

ꜚⱬ ̆ Ỳ ꜚⱬ ꜚⱬ Ȃ 

3ȁ ̂ 30%̃ 

̆ῃ ̆  

4ȁẢ № ̂ 10%̃ 

Ả № ȁ ṿ̆ Ả № Ȃ 

5ȁ ꜚ ̂ 15%̃ 

̆ ұ ̆ № ̆ Ҭ ᵣ Ȃ 

6ȁ Ỳ ̂ 10%̃ 

ῤ ᴰ ̆ Ȃ 

7ȁ ᵬ̂ 10%̃ 

ᵬȁ ᵬȁ ᵬ̆ ҍ ȁ ҍ ᵬ̆

ᵬ Ȃ 

҈ȁ ᶛ 

    20% 

    70% 

    10% 
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ȁ  

ҹ Ȃ 

 

 

̔    ̔ ⱬ №  

     

ⱬ № ȇ ⱬ Ȉ ҍȇ № Ȉ ң ̆

AȁB ңҩ №̆A №ҹȇ ⱬ Ȉ №̆B №ҹȇ № Ȉ

№̆ ᴋ ῒҬѿ ̂ ץ A №̆Ӟ ץ B № Ȃ̃ 

 

Aȁ ⱬ № 

ѿȁ ῤ  

1̈ ᵣ PVT ῏ ̂͘15%̃ 

1.1 ᵣ PVT ῏  

1.2 ᵣ  

1.3 ῒ  

1.4 ᵣ PVT ῏  

2. ᵣ ⱬ ̂͘35%̃ 

2.1 ⱬ Maxwell ῏ ⱬ ҍ pVT ῏  

2.2 ȁ ץ Ҭ ⱬ ₱ ̂ ËHȁËS̃  

2.3 Ẓ  

2.4 ᵝ 

2.5 ▼ᵩ  

2.4  

2.5 ̂Ҍ ̃ 

3. ̂͘30%̃ 

3.1 ҍ №  

3.2 ⱬ ѿ  

3.3 ᵞ Ҋ ̔  

3.4 ̂ ȁҳ ҳ ̃ 

3.5 ̂ № ̃ 

3.6 ̂ ̃ 

4. № ̂͘10%̃ 

4.1 ⱬ  

4.2 ᾝ ⱳȁ ⱳ ⱬ №  

5. ̂͘10%̃ 

5.1 ᵣ  

5.2 ̂ Ạⱳ ̃ 

ԋȁ   

ԍ ῀ ̆ Ȃ ̔ ȁ

̆∞ ̆ ̆ ̆ Ȃ 

Bȁ №  

 

ѿȁ ῤ  
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1.1 № ҙ ֟Ҭ ᵝ ᵬ  

1.2 ᴰ № №  

1.3 ↕ 

1.4 ᴰ №  

1.5 ᴰ № ҍ  ל

1.6 ȇ № Ȉҍῒז ῏ ҍ ≢ 

1.7 № ↕ 

1.8 № ↕ № ᴨ  

1.9 № ȁ ҍ ҍ  

2.0 №  

2.1 №  

2.2 ᴰ № Ҥ Һ ῒ  

2.3 № Ҭ ѿ֓  

2.4 № ̂ ⱬ ᴰ ̃ Һ  

2.5 № ῖ ᶛ 

2.6 ῖ № ҍ  

 

ԋȁ №ṿ ᶛ 

 

̂ ȁ ȁ∞ ȁ̃ ȁ ̆ῒҬץ ҹҺȂ 

 

҈ȁ  

 

ԍ ῀ ̆ Ȃ 

 

 

̔       ̔  

ѿȁ ᵣ  

ȁ ȁ ȁ ȁ ᵣ Һ ȁ ȁ

ȁ ѿ Ȃ Ῑ ֟ ף

Ȃ ῖ Һ Ȃ

ԅ̆ ῖ Ȃ

ᵬȂ  

ԋȁ ῤ ᶛ̔ 

1ȁ Һ ̂20%̃ 

ȁ ҩᵣ ᵣ ȁ ̕ ѿ ̆Һ

֒ ȁ ⱳ ̕ 

2ȁ ̂10%̃ 

ѿ ȁ ȁ ̕₃

ῖ ̕ 

3ȁ Ῑ̂10%̃ 

₃ Һ Ῑ ̕ Ῑ Һ ̕ Ῑ ̕ 

4ȁ ף ̂20%̃ 
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Ῑ ֟ ף ̔₃ ֟ ף └ Һ ף ̕ 

5ȁ ̂10%̃ 

Һ Ῑ ȁ ȁ Һ ȁ

Һ ̕ 

6ȁ ̂10%̃ 

ᵣ Һ ȁ ṿ ̕ 

7ȁ ᴰ̂20%̃ 

ȁ ȁ ῖ ᶛ̕ 

҈ȁ ᶛ 

1ȁ ȁ ȁ ̔40% 

2ȁ ̔60% 

ȁ  

ҹ Ȃ 

 

 

῀  

̂ Ғҙ ̃ 

̔    ̔  

 

ѿȁ ᵣ  

1ȁ ȁ ᾝ Ȃ 

2ȁ № ҍ ‗ ⱬȂ 

3ȁ ᾝ ⱬȂ 

ԋȁ ῤ ᶛ 

֪ ף ҍ֪ ȁ ̕

ң ᵝ ȁ ҉ ᵝ ᵝ Ȃ ⱴ

ȁⱴ ᵝ Ȃ̂ 10%̃ 

╕ ῏ ȁ ╕ Ỳ Ȃ̂ 10%̃ 

ȁ ╕ȁ ȁꜚⱬ ȁ ̕

῏ ȁ ҙ҉ Ȃ̂ 10%̃ 

ȁ ȁ ҙ҉ ̆

Ȃ̂ 10%̃ 

ҍ ȁ ȁ ҍ ̆

῏ Ҭ ᵣ └ Ȃ̂ 10˿̃ 

╕ȁ ҍ Ȃ̂ 10˿̃ 

ԅ ֟ ҍ Ȃ̂ 40˿̃ 

҈ȁ ᶛ   

Һ ȁ ȁ ȁ ҍ ̆ ѿ ׆ ȁ ȁԋ ȁ

₮ ̆ └ ֟ Ȃ 

̂1̃ ȁ ȁ ȁ ̔60͘70˿̕ 

̂2̃ ̔30͘40˿Ȃ 

ȁ  

ҹ ̆ ΐᵣ Ȃ 

 



 41 / 92 
 

 

̔     ̔ ( Ғҙ ) 

ѿȁ ᵣ  

Ғҙ Ғҙ Ȃ ȁ ȁ

̆ԅ Ȃ 

ԋȁ ῤ ᶛ̂ №̃ 

1ȁ ̂15%̃ 

2ȁ ҍלꜚ ᵝ̂5%̃ 

3ȁ ̂20%̃ 

4ȁҌ ̂5%̃ 

5ȁ ̂10%̃ 

6ȁ ̂10%̃ 

7ȁ ᵣ ̂5%̃ 

8ȁ ̂10%̃ 

9ȁ ̂5%̃ 

10ȁ ̂15%̃ 

҈ȁ ᶛ 

    Һ ȁ ȁ ̆№≢ 20%ȁ20%ȁ40%ȁ20%Ȃ 

ȁ  

    ҹ Ȃ 

 

 

̔        ̔ ҙỲ  

 

ѿ̈ ᵣ  

ҙỲ ȁ Ỳ ᵬ ̆ԅ Ỳ ̆

ҙỲ ̆ Ỳ № ȁ ‗ѿ֓

Ȃ 

ԋ̈ ῤ  

ҙỲ Ғҙ Һ ῤ ̔ 

1. Ỳ ᵬ ̔ Ỳ ᵬ ȁ ҙỲ ╕ ҙỲ ╕

̕ Ỳ ̆ ᵬ ῒ Ỳ Ҭ ᵬ Ȃ 

2. Ỳ ╕ ῒỲ ᵬ ̔ Ỳ ╕̂ Ỳ ╕̆№ Ỳ ╕̆ Ỳ

╕̆ ȁ Ỳ ╕ Ỳ ╕ ̃ ῒỲ

ᵬ ̆ԅ ῖ ҙ ᶏ Ỳ ╕ ῒ ȁᵬ Ȃ 

3. Ỳ ╕ └ ҍᶏ ̔ ῖ Ỳ ╕└ ̂ ȁ ȁ ֜ ̃

̆ Ỳ ╕ᶏ Ҭ Ȃ 

4. Ỳ ╕ ᴇҍ ̔ ҙỲ ╕ ᴇҍ ѿ ↕ ̆

Ỳ ╕ Ȃ 

҈̈ ᶛ 

Һ ң № ̔ѿ №ҹ ȁ ̆ᶷ ҙỲ

’̆ 80˿̕ ѿ № ̆ᶷ Ỳ

№ ‗ ⱬ̆ 20˿Ȃ 

̈  
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Ȃ 

 

 

̔└ №  

ѿȁ ᵣ ̔ 

└ № ᾝ ᵬ ȁ ̆

ᾝ ᵬ ῏ ̕ └ № Ҭ ֓ № ̆ ΐᵣ

’ ᵬ ᴨ Ȃΐ Ғҙ ȁ № ‗

ⱬȂ 

ԋȁ ῤ ᶛ̔̂ №̃ 

̂1̃└ № ̂10%̃ 

└ № └ ֟ Һ ᾝ ᵬ̆ └ № ᾝ ᵬ ᵝȁ ѿ

ץ̆ └ ᾝ ῤ ȁ ȂҺ └ № ȁ

ץ № ᴋⱵ ᾝ ᶭ Ȃ 

̂2̃ ҍ ̂15%̃ 

̆ № № ̆

≢ȁ ȁ ҍ Ȃ 

̂3̃ ̂10%̃ 

̂  ̃̆

╕ȁ ᵩ № Ȃ ҈ ȁ ῏ ȁ

ȁ Ȃ 

̂4̃ ̂15%̃ 

ȁ ῏ ץ ̆

Ȃ - ῒ№ ȁ ֟ ᵣ ȁ

└ ȁ Ȃ        

̂5̃ ֜ ̂15%̃ 

֜ ̆ № ╕

֜ ╕̆ ῏ № Ȃ ȁ ȁ ֜

ȁῖ ╕ ֜ ╕Ȃ       

̂6̃ № ̂15%̃ 

№ ῏ ̆ №

Ȃ ῏ № ȁ ȁ ȁ

№ Һ ↕Ȃ 

̂7̃ № ̂15%̃ 

̆ № № ץ ᴆȂ

ȁ ȁ Ȃ 

̂8̃ ѿ № ̂5%̃ 

ң ̆ № № ̆

῏ Ȃ ⱬ ȁ ȁ Ȃ 

 

҈ȁ ᶛ 

Һ Ҋץ ̔ ȁ ȁ ȁ ̆ ᶛҹ̔

30͡40%ȁ 10%ȁ 20͡30%ȁ 10͡20%Ȃ 
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ȁ  

ҹ Ȃ 

 

 

̔     ̔ ᴰ ҍ№  

ѿȁ ᵣ  

Ғҙ ȇ̔ ᴰ Ȉ ȇ № ȈȂ

ῃ ȁ ȁ ῤ ̆ΐ ⱬȁ№

‗ ⱬȂ 

ԋȁ ῤ ᶛ̔  

ᴰ ῤ 60%̆ № ῤ 40%Ȃ 

1. ᴰ ̔ 

   ̂1̃ꜚ ᴰ ̂25%̃ 

ᴰ ̕ ҍ ꜚ ̕ ꜚ ̕ ̕ Ȃ 

   ̂2̃ ᴰ ̂15%̃ 

ᴰ ҍ ̕ ᴰ ̕ ᴰ Ȃ 

   ̂3̃ ᴰ ̂20%̃ 

ᴰ ҍᴰ № ̕№ ̕ ᴰ Ȃ 

2. № ̔ 

̂1̃ ̂5%̃ 

ᴰ ҍ№ № ҍ Ȃ 

  ̂2̃ ̂5%̃ 

̕ № ҍ ̕ Ȃ 

  ̂3̃ № № ̂10%̃ 

   ̕ № № ҍ Ȃ 

  ̂4̃ῒ № ̂15%̃ 

   № ̕ ҍ ֜ ̕ Ȃ 

  ̂5̃№ ̂5%̃ 

҈ȁ ᶛ 

1. ̂ 25%̃̔ ȁ ȁ∞ ̕ 

2. ̂ 25%̃̔ ȁ ̕ 

3.  ̂ 50% Ȃ̃ 

ȁ  

ҹ Ȃ ҹ 1.5 Ȃ 

 

 

̔                                  ̔  

ѿȁ ᵣ  

1. ̆ ⱴ ῏ ̆ ⱴ

̕ ⱴ ȁ ̕ 

2. Ῑ ̕ Ῑᴇṿ̕ⱴ Ҭ Ῑ № ̕

∆ ΐ № Ῑ ȁ ⱬȂ 

3. ̆ Ḡ ∆̕

Ȃ 



 44 / 92 
 

4. ῃ Һ ȁ ῃ ᴇ ԅ̕ ῃ └

Ȃ 

5. Һ ̆ Һ ⱴ Ȃ 

ԋȁ ῤ ᶛ 

̂ 25%̃̔ ȁ ȁ ῒᵬҹ֟ ⌠

ῃ └ ̕ ̕ ̕

└ ̕ ֟ ȁ ֟ ֟ ῖ ⱴ ֟ Ȃ 

Ῑҍ№ ̂ 25%̃̔ Ῑ ̆ Ҭ ȁ ȁ ⱳ

ῒ ⱴ ȁḠ Ҭ Ῑ ̕ Ῑҍ ῏ ̕ № Ῑ

ȁ ⱬ Ȃ̕ 

̂ 25%̃̔ ̕ ȁӘ ȁ № ȁ

̕ └‛ ̆ Ḡ ̆ Ḡ ̕ Ȃ 

ῃ̂ 25%̃̔ ̆ Ҭ Ҍ ῃ ̕

ҍ ῃ ֟ҍ ῃ̕ ῃ ̕ ῃ ᴇ ‰̕

ῃ └ Ȃ 

҈ȁ ᶛ 

ҹ ̆ ᶛ№≢ҹ 60% 40%Ȃ 

ȁ  

̆ №≢ҹ 20 № 1.5 Ȃ 

 

 

̔                                  ̔ ҍ  
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ȁ ȁ ҍ ̆ ҍ ̆ ꜚҍ Ȃ 

̌̈ ̆ ᵣ ̆ ᴆ № ̆

ⱬ№ ̆ ̕ ⱬ№ ̆ ↨ Ꞌ ̆ ꜚҍ

Ȃ 

̍̈ ȁ ᵣ ̆ ̆ ᵣ̆ ̆ᴰꜚ №

Ȃ 

    ῤ ԍ҉ ӊҬȂ 

҈ȁ ᶛ 

₮ (1) ̆ ԅ ҩ ῤ ̂̕ 2̃ ̆

ѿῖ № ↨ № ̆ ȁ ȁ ḱ № ̕Ɓ ≢ҍ

̆ῖ ᴆ ҍ ≢ ̕Ƃ ̆ ȁ ↨

ȁ ꜚ №  

ȁ  

ҹ Ȃ 

 

ԋ №   

ѿȁ ᵣ  

̆ ∆ ⱬץ

ᵬ № Ȃ 

⌠ ӟ ᴨ Ȃ 

ԋȁ ῤ ᶛ̔̂ №̃ 

1ȁ ̂ 10%̃ 

ȁ ȁ ̆ ῏ ̆ Ȃ 

2ȁ ꜚⱬ ̂ 15%̃ 

ꜚⱬ ̆ Ỳ ꜚⱬ ꜚⱬ Ȃ 

3ȁ ̂ 30%̃ 

̆ῃ ̆  

4ȁẢ № ̂ 10%̃ 

Ả № ȁ ṿ̆ Ả № Ȃ 

5ȁ ꜚ ̂ 15%̃ 

̆ ұ ̆ № ̆ Ҭ ᵣ Ȃ 

6ȁ Ỳ ̂ 10%̃ 

ῤ ᴰ ̆ Ȃ 

7ȁ ᵬ̂ 10%̃ 

ᵬȁ ᵬȁ ᵬ̆ ҍ ȁ ҍ ᵬ̆

ᵬ Ȃ 

҈ȁ ᶛ 

    20% 

    70% 

    10% 

ȁ  

ҹ Ȃ 

 

҈ № ⱬ №  
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 ⱬ № ȇ ⱬ Ȉ ҍȇ № Ȉ ң

̆ AȁB ңҩ №̆A №ҹȇ ⱬ Ȉ №̆B №ҹȇ №

Ȉ №̆ ᴋ ῒҬѿ ̂ ץ A №̆Ӟ ץ B № Ȃ̃ 

 

Aȁ ⱬ № 

ѿȁ ῤ  

1̈ ᵣ PVT ῏ ̂͘15%̃ 

1.1 ᵣ PVT ῏  

1.2 ᵣ  

1.3 ῒ  

1.4 ᵣ PVT ῏  

2. ᵣ ⱬ ̂͘35%̃ 

2.1 ⱬ Maxwell ῏ ⱬ ҍ pVT ῏  

2.2 ȁ ץ Ҭ ⱬ ₱ ̂ ËHȁËS̃  

2.3 Ẓ  

2.4 ᵝ 

2.5 ▼ᵩ  

2.4  

2.5 ̂Ҍ ̃ 

3. ̂͘30%̃ 

3.1 ҍ №  

3.2 ⱬ ѿ  

3.3 ᵞ Ҋ ̔  

3.4 ̂ ȁҳ ҳ ̃ 

3.5 ̂ № ̃ 

3.6 ̂ ̃ 

4. № ̂͘10%̃ 

4.1 ⱬ  

4.2 ᾝ ⱳȁ ⱳ ⱬ №  

5. ̂͘10%̃ 

5.1 ᵣ  

5.2 ̂ Ạⱳ ̃ 

ԋȁ   

ԍ ῀ ̆ Ȃ ̔ ȁ

̆∞ ̆ ̆ ̆ Ȃ 

 

Bȁ №  

ѿȁ ῤ  

1.1 № ҙ ֟Ҭ ᵝ ᵬ  

1.2 ᴰ № №  

1.3 ↕ 

1.4 ᴰ №  

1.5 ᴰ № ҍ  ל

1.6 ȇ № Ȉҍῒז ῏ ҍ ≢ 
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1.7 № ↕ 

1.8 № ↕ № ᴨ  

1.9 № ȁ ҍ ҍ  

2.0 №  

2.1 №  

2.2 ᴰ № Ҥ Һ ῒ  

2.3 № Ҭ ѿ֓  

2.4 № ̂ ⱬ ᴰ ̃ Һ  

2.5 № ῖ ᶛ 

2.6 ῖ № ҍ  

ԋȁ №ṿ ᶛ 

̂ ȁ ȁ∞ ȁ̃ ȁ ̆ῒҬץ ҹҺȂ 

҈ȁ  

ԍ ῀ ̆ Ȃ 

 

№ ( Ғҙ ) 

ѿȁ ᵣ  

Ғҙ Ғҙ Ȃ ȁ ȁ

̆ԅ Ȃ 

ԋȁ ῤ ᶛ̂ №̃ 

1ȁ ̂15%̃ 

2ȁ ҍלꜚ ᵝ̂5%̃ 

3ȁ ̂20%̃ 

4ȁҌ ̂5%̃ 

5ȁ ̂10%̃ 

6ȁ ̂10%̃ 

7ȁ ᵣ ̂5%̃ 

8ȁ ̂10%̃ 

9ȁ ̂5%̃ 

10ȁ ̂15%̃ 

҈ȁ ᶛ 

    Һ ȁ ȁ ̆№≢ 20%ȁ20%ȁ40%ȁ20%Ȃ 

ȁ  

    ҹ Ȃ 

 

 

ԓ №   

ѿȁ ᵣ  

1ȁ ȁ ᾝ Ȃ 

2ȁ № ҍ ‗ ⱬȂ 

3ȁ ᾝ ⱬȂ 

ԋȁ ῤ ᶛ 

֪ ף ҍ֪ ȁ ̕

ң ᵝ ȁ ҉ ᵝ ᵝ Ȃ ⱴ
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ȁⱴ ᵝ Ȃ̂ 10%̃ 

╕ ῏ ȁ ╕ Ỳ Ȃ̂ 10%̃ 

ȁ ╕ȁ ȁꜚⱬ ȁ ̕

῏ ȁ ҙ҉ Ȃ̂ 10%̃ 

ȁ ȁ ҙ҉ ̆

Ȃ̂ 10%̃ 

ҍ ȁ ȁ ҍ ̆

῏ Ҭ ᵣ └ Ȃ̂ 10˿̃ 

╕ȁ ҍ Ȃ̂ 10˿̃ 

ԅ ֟ ҍ Ȃ̂ 40˿̃ 

҈ȁ ᶛ   

Һ ȁ ȁ ȁ ҍ ̆ ѿ ׆ ȁ ȁԋ ȁ

₮ ̆ └ ֟ Ȃ 

̂1̃ ȁ ȁ ȁ ̔60͘70˿̕ 

̂2̃ ̔30͘40˿Ȃ 

ȁ  

ҹ ̆ ΐᵣ Ȃ 

 

Έ № ҙỲ  

 

ѿ̈ ᵣ  

ҙỲ ̆ Ỳ № ȁ ‗ѿ֓

Ȃ 

ԋ̈ ῤ  

ҙỲ Ғҙ Һ ῤ ̔ 

1. Ỳ ᵬ ̔ Ỳ ᵬ ȁ ҙỲ ╕ ҙỲ ╕

̆ Ỳ └̆ ᵬ ῒ Ỳ Ҭ ᵬ Ȃ 

2. Ỳ ╕ ῒỲ ᵬ ̔ Ỳ ╕̂ Ỳ ╕̆№ Ỳ ╕̆ Ỳ

╕̆ ȁ Ỳ ╕ Ỳ ╕ ̃ ῒỲ ᵬ ̆ԅ ῖ

ҙ ᶏ Ỳ ╕ ῒ ȁᵬ Ȃ 

3. Ỳ ╕ └ ҍᶏ ̔ ῖ Ỳ ╕└ ̂ ȁ ֜ ̃

̆ Ỳ ╕ᶏ Ҭ Ȃ 

4. Ỳ ╕ ᴇҍ ̔ Ỳ ╕ Һ ̕ Ỳ ╕

̂ N2 ᵞ - ȁXRDȁTPDȁTPR ̃ Ȃ 

҈̈ ᶛ 

Һ ң № ̔ѿ №ҹ ȁ ̆ᶷ ҙỲ

’̆ 80˿̕ ѿ № ̆ᶷ Ỳ

№ ‗ ⱬ̆ 20˿Ȃ 

̈  

Ȃ 

 

 

Ғҙף ̔ 080502ȁ080503ȁ080501 

Ғҙ : ȁ ⱴ ȁ ҍ  
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̔                     ̔  

ѿȁ ᵣ  

Ҭ Һ̆ Ҭ Ȃΐ Ҭ

̆№ ⱬȂ∆ №ȁ ҍ ӊ ῏ ̆

ΐ ѿ № ⱬȂ 

ԋȁ ῤ ᶛ 

ѿ          

̕ ̆ ̕ ӟ

ᵝ ῏ ȁ῍ ȁ ῍ ῍ ̕ ̕

Ȃ 

ԋ  Ҭ ᵣ          

    ⱴ ᵣ ̆P-A ⱬ ᴆȁ ȁ ꜚⱬ ̕

ⱴ ᵣ ̆֒̂ ̃῍ ᵣ Ȃ 

ᵣ ῒ └̆ ᵣ ̆ ᵣ ⱴ̆

Ȃ 

҈  ᾣᵣ           

    ᾣᵣ ̆ ȁ ᾣᵣ ̕ ᾣᵣ ꜚⱬ ῒ ; ֒

̂ ̃῍ Ҭ ῍ ȁ ꜚⱬ ̆ᴺ῍ ̕ ᾣᵣ ᾣᵣ

ῒ ̆ ᵣⱴ ᾣᵣ ̆ Ҭ ᵣ

̕ Ҭ Ȃ 

 ᵣ           

ᵣ ӈ̆ Ҭ ᵣ ᵣ ̆ ᵣ ̕ Ҭ ᵣ

̆ ᵣ ᵣ ȁ֒ ̕ ᵣ ⱬ ᴆ̕ ᵣ ꜚⱬ

̆ ᵣ ̕ ᵣ ῒ ̕ ᵣ ̆ ᵣ

Ȃ 

ԓ  ᵣ           

ᵣ ̕ ᵣ ⱬ ᴆ̕ Ҭ ᵣ ̕ ᵣ

̆ Ҭ ᵣ ̆ №ȁ Ȃ 

Έ  Ҭ ‛ ᵣ        

‛ ᵣ ̂TTT̃ ȁ ̕ ‛ ᵣ ‛ ̂CCT̃

ȁ ȁ Ȃ ‛ ᵣ‛ ҳ ‛

̕ ҳ ‛ .  

҂          

ӈ ̆ ̂Έҩ ̃̕ ᾝ ̔

ᵣ№ ȁ ᵣ ȁ Ῥ ̕ ̔

ȁ ȁ ȁ ̕ ѿȁ ԋ Ȃ 

ῇ           

  ̆ ⱬ ꜚⱬ ̆ Ȃ 

҈ȁ ᶛ 

1̈  20-30% 

2̈  30-40% 

3̈ № № : 30-40% 

ȁ  

ҹ Ȃ ҹ 90 № Ȃ 
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̔50804         ̔ Ғҙ                   

 

ѿȁ ̔ 

Ғҙ Ғҙ ԅ̆

ȁҺ ȁ Ȃ 

 

ԋȁ ῤ ̔ 

ѿ   №  

׃1̈ -- ׃ ̕ ׃ ̕ ׃

׃ , Ȃ 

2̈ -- ̆Al2O3 ȁ ȁ

ȁ ҍ Ȃ 

3̈ ᵣ --BaTiO3 ̕PTC Һ ̕ZnO Ȃ 

4̈ -- ̕ ̕ Ȃ 

ԋ №   

1̈ ᵣ Ȃ 

2̈ ̔№ ȁ ȁⱬ Ȃ 

3̈ ̔ ̆ ̆ /SiC Ȃ 

4̈Si3N4 ̔Һ └ ȁᵣ Ȃ 

5̈SiC ̔SiC ᵣ ȁSiC ᵣ └ ȁSiC └ ȁ Ȃ 

҈ №  Ғҙ  

1̈ ⱬ ̔ ȁ ȁ ȁ

Ȃ 

2̈ ̔ ȁ׃ ȁ׃ ȁ₯

Ȃ 

3̈ ̔ ȁ ȁ № ̕ᵣ

ȁ ȁ Ȃ 

4. №  

̂1̃ ᵬ ȁ Ἕ └ ̆ ⱬ

ᵬ ᵬ Ȃ 

̂2̃X № Ȃ 

̂3̃ ȁת ת ᵬ № ̆ X ᾣ № Ȃ 

̂4̃ ᾣ ῍ Ȃ 

 

҈ȁ ῤ ᶛ 

1̈ῤ ᶛ̔҈҉ץ № ҈№ӊѿȂ 

2̈ ᶛ̔∞ ȁ ȁ ȁ Ȃ 

 

ȁ   

1. ȇⱳ Ȉ̆ Һ ̆ ԋ ̆ ҙ₮ ̆2014.9Ȃ  

2. ȇ Ȉ̆ ȁ ̆ ₮ Ȃ 
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3. ȇ Ғҙ Ȉ̆ ̆ ₮ ̆2003.10 

4. ȇ № Ȉ̆ ̆ ̆ ₮ ̆2014.8 

 

 

 

ҍ  

ѿȁ ᵣ ̔ 

ҍ ȁ ̆ ҍ Һ

̕ ȁ № Ҭ ѿ ҍ ȁ ҍ

῏ ҹ ̕ΐ № ‗ ⱬȂ 

ԋȁ Һ ῤ ̂ Ғҙ ᶷ ̃ 

1ȁ ᵣ ̔ ȁ ̕ ȁ ̕ῖ ᵣ ̆ṕ ̆

̆ ᵣ ̆ ̆₃ᵥ ᾣ Ȃ 

2ȁ ᵣ ̔ ᵣ Ҭ ᵣ Ȃ 

3ȁ ᵣ ̔ № ̆ ᵣ № ̆ ̆ ᵣ

Ȃ 

5ȁ ᵣ ̔ ̆ ᵌ ̆ ̕ ȁ

ᵣȁ ᵣ Ȃ 

6ȁ ̔ ̆ⱳ₱  Ȃל

7ȁ ⱬ ѿ ȁ ⱬ ԋ  

8ȁ ꜚⱬ ̔ ȁ ᾝ ȁ № ȁ ̕ ȁѿȁԋ

ꜚⱬ № Ỳ̕ ᵬ ᾣ̕ ᾣ

ѿȁ ԋ Ȃ 

9ȁ ̔ Ҭ ȁ ȁ ҍ ̕ Ȃ

ҍלꜚ ⱬ ₱ ῏ ̆Nernst ̕ לꜚ ̕ ҍ

ל Ȃ 

10ȁ ҍ ᵣ ̔ ⱴ ⱬҍ Laplace ̕Kelvin ҍ ֒

̕ ҍ ̕ ҍ ̕Langmuir Ȃԅ ᵣ

ᾣ ȁꜚⱬ ̕ ̆ ᵬ ̕ԅ

Ӳ ҍ Ȃ 

11ȁ ₀ ̔ ‛ȁ ȁ ⱬ ̕ ̕ῖ

῍ ȁ Ȃ 

12ȁ ̔ ℗ ⱬ ꜚⱬ ᴆҍ Ȃ 

13ȁ ҍ ̔ᵝ ȁ ȁ ȁ Ῥ Ȃ 

14ȁ ᵣ ̔ ᵝ ᵝ ᵣȁ ȁ ȁ ↕

Ȃ 

15ȁ ȁ ҍ └  

16ȁ № ȁ ԑ῏ ̆ ױ Ȃ 

17ȁ № № ꜚ ̆ ҍ ῏ Ȃ

̆ ̆ ̕ ⱬ

Ȃ 

҈ȁ ᶛ̂ Ғҙ ̆№ҹ ̃ 

1. 40% 

2. 60% 
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ȁ  

ҹ Ȃ ҹ 90 № Ȃ 

 

 

№ ҍ  

ѿȁ ᵣ  

" № ҍ "῀ ҹ № ҍ

Ȃῒ ≠ԍ ΐ №

ֲ Ȃ № ץ ΐ

№ ‗ ⱬȂ 

ԋȁ ῤ  

1ȁ ҍ ȁ ȁ ῒ ̆

ȁ Ҙ Ә Ȃ 

2ȁ ҍ ȁ ȁ ῒ Ȃ 

3ȁ ҍ ȁ ȁ ῒ Ȃ 

4ȁ ᴍ ҍ ȁ ȁ ῒ ̆ ABS

SBS ᵣ Ȃ 

5ȁ ҍ ȁ ȁ ῒ Ȃ 

6ȁⱳ № № ȁ ȁ ῒ ̆ ⱳ ȁ№ ⱳ ȁᾣ

ⱳ № Ȃ 

7ȁ № ̆ ҍ ȁ ȁ ȁ

ȁ ȁ Ȃ 

8ȁ № ҍ ̆ № ̆ ҍ῏

῏ Ȃ 

Һ ӥ̔(1) № ̂ ̃̆ ֹҺ  

            (2) № ̆ᵥ ̆ ҈  

҈ȁ  

ҹ ̆ ҹ 90 № Ȃ 

 

 

 

 

̔               ̔ⱳ  

ѿȁ ᵣ  

    ⱳ ҍ ≢ Ȃ ⱳ ȁ ᾣ

Ȃΐ ⱳ ҍ ̆№ ⱳ ᴨⱷ ⱬ̆

ⱳ ΐ ѿ № ⱬȂ 

ԋȁ ῤ ᶛ 

ѿ   

    ⱳ ȁҍ ≢ȁ ȁ ꜚ Ȃ 

ԋ  ⱳ  

׆     ᵣ ׃ ֟ └Ȃ̂ ꜚ̇ ̆

̇ ̆ ̇ ᾣ ̆ ꜚ̂ ȁ Ȃ̃ 

҈   
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    ᵣ ̆ ף ȁ ȁ ᵣ ȁ №

ȁ ᵣ ҍ ᴆȁ ̆ Ȃ 

  

ȁ ȁ ȁ

Ȃ 

ԓ  ᾣ  

ᾣ ȁ ᾣ ̂ ᾣ ȁ̃ᾣᴰ ̆ᾣ ̆ᾣỲ Ȃ 

Έ   

6.1  

, ῒ ȁ ȁ , , ῒ└ ȁ ,

Ȃ 

6.2
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3ȁ  ̕ ⱬ ⱬ ̕

̕ ̕ └Ȃ  

 4ȁ ꜚ  ̕ ‚ ̕ ꜚ ̕

ꜚ ̕ Ҝ ̕ ̕ ꜚ

ᵬ ̕ ῒ ̕ ̕ Ȃ  

5ȁ  ̕ Ḡ ̕ ҍ ̕

ȁ ῒ ̕ ‖ Ȃ  

6ȁ  ̕ ҍ֒ ̕ ‖

̕ ̕ ᵣ ̕ Ҝ ῒ Ȃ  

7ȁCO2 ᵣḠ  CO2 ᵣḠ ̕‚ ̕CO2 ᵣȁ Ҝȁ

ῒ C̕O2 ̕ C̕O2 ̕ Ҝ

CO2 Ȃ  

8ȁ  ֟ ̕ ȁ℗◓ȁ Ȃ  

9ȁ  ȁ№ ȁ ̕Ҝ Ȃ 

҈ȁ ᶛ 

ץ ҹҺ̂ 60%~70%̃̆ ץ ȁ ∞ ̂ 30%~40% Ȃ̃ 

ȁ  

ҹ Ȃ ҹ 90 № Ȃ 

ӥ ̔ 

1ȇ Ȉ  ₮  

2ȇ Ȉ  ҙ₮  

 

 

̔ ҍ  

 

ѿȁ ᵣ  

ҹ Ȃ ῤ ȁ

ȂҺ ҍ ȁ №

’̆ ȁ № ⱬȂ ΐ № ⱬȁ

ⱬ ‗ ⱬ Ȃ 

ԋȁ ῤ ᶛ 

№̂50% ̃ 

1̈ ȁ └ ҍ≠  

2̈ ȁ ΐҍ  

3̈ ҍ  

4̈Ҭ ҙⱵҍⱳ  

5̈ ҍ  

№̂50% ̃ 

1̈  

2̈ѿᾝ ̔ 

̔ ῏№ ȁ ԋӗᵀ ȁ ȁ  

3̈ ᾝ  

̔ ᵀ ῒ ȁ ȁ ȁ

ȁ ȁ  
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4̈ Ẋ  

̔ Ẋ ӈȁ ῒ ‗ ȁ ῏ ῒ ‗ ȁ

῍ ῒ ‗ ȁ ‗  

5̈  

̔ ₱ ȁ ₱ ȁ ₱ ȁ ֟₱ ȁ № ȁ ȁ

ᴇ  

҈ȁ ᶛ 

1̈ ̆ ̆ 50% 

2̈ № ̆ ҹ ̆ № 20% 

3̈ № ̆ 30% 

ȁ  

ҹ Ȃ 

ԓȁҺ  

1̈ ̆ ҍ ̆ ₮ ̆2008 

2. ȁ ҕ ̆ ̆ ₮ ̆2009  

3. ̆ ̆ ₮ ̆2007  

4. ָ ̆ ̆Ҭ ֲ ₮ ̆2006̆ ҂  

5̈ ̆ ̂ḱ ̃̆ ֲ ₮ ̆1996 

ΈȁҒҙ  

 

 

̔  

 

ѿȁ ᵣ  

ҹ Ғҙ ΐ̆ ѿ

̆ Ҭ ’ ѿ ԅ ̆ ῃ

№ Ȃ 

ԋȁ ῤ ᶛ  

1̈ ᵣ ̂15%̃ 

2̈ ≠ ̂10%̃ 

3̈ ̂10%̃ 

4̈ ̂20%̃ 

5̈ ҍ ̂20%̃ 

6̈ ҍ ̂10%̃ 

7̈ ҍ ̂15%̃ 

҈ȁ ᶛ 

1̈ ̆ № 20% 

2̈ ̆ ̆ № 40% 

3̈ № ̆ ҹ ̆ № 40% 

ȁ  

ҹ Ȃ 

ԓȁҺ  

1̈ ָ ̆ ̆Ҭ ֲ ₮ ̆2006̆ ҂  

2̈ ̆ ̂ḱ ̃̆ ֲ ₮ ̆1996 
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ΈȁҒҙ  

 

 

̔  

 

ѿȁ ᵣ  

ȁ ȁ ̆ ̆ №

ῒ ȁῤ Һ ̆ № № ̆

₮ ‗ Ȃ 

ԋȁ ῤ ᶛ 

1̈ ̂15%̃ 

̂1̃ ҽᶛ ̔ 

a. ⱳ ῒ  

b. ῀ȁ ₮ 

c.  

d. ⱳ ҍ ȁ ῏  

̂2̃  

̂3̃ ᵥ  

̂4̃ ץ  

2̈ ҍ ̂15%̃ 

̂1̃ ῒ Ҭ  

̂2̃ ҈ ῒ  

̂3̃ ҈ ҍ℗ᾥῌ  

̂4̃ ῒ  

3̈ № ̂15%̃ 

̂1̃ № ῒҍ ῏  

̂2̃ № ῒ ӈ 

̂3̃ №  

̂4̃ ᵥ № ȁ № ץ ᵥ ȁ

ӊ ῏  

̂5̃ № Ҭ  

4̈ ҍᴏ ̂25%̃ 

̂1̃ Һ ῒ№  

̂2̃ ӈץ ᵬ  

̂3̃ № ӈ 

̂4̃  

̂5̃  

̂6̃ ᴏ ȁ ῒ № Ҭ ᵬ  

̂7̃ ꜚⱬ ῒ ̆ ҽᶛ  

̂8̃ ꜚⱬ ̆ ҽᶛ  

̂9̃ ꜚⱬ ᴪ Ҭ  

5̈ ᴇ ̂15%̃ 

̂1̃ ᴇ Ҭ ᵬ  

̂2̃ ᶛΐᵣ ᴇ Έ  
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̂3̃ ᴇ ץ ᴇ  

̂4̃₃ ᴇ ̂῏ ȁ № ȁ ᴇ ̃ ᴆ ⱳ

̆ ֓ ᶛ ᴇ 

6̈ ‗ № ̂15%̃ 

̂1̃‗  

̂2̃Ḥ ᴇṿ ῒ ‗ Ҭ ᵬ  

̂3̃ ₱ ‗ № Ҭ ᵬ ῒ ≢  

̂4̃ ‗ № ᶛ ‗ №  

҈ȁ ᶛ 

40%̆ 30%̆ № 30%Ȃ̂ ҉ץ̔ ᶛֽẠ ̃ 

ȁ  

ҹ Ȃ 

ԓȁҺ  

1̈ Һ ̆ ̂ 3 ̃̆ ֤̔ ҙ₮ ̆2003 

2̈ қ ȁ ̆ ̆ ₮ ̆2004 

3̈ Һ ̆ ̆ ֤̔ ₮ ̆2006 

ΈȁҒҙ  

 

 

̔  

ѿȁ ᵣ  

̆ ̆ ᴪ ҹ ȁ 

ҍ ȁ ҍḤ ῏ Ȃ ῀ ⅞ȁ  

ȁ └ Ȃ ԅ Ȃ 

ԋȁ ῤ ᶛ 

1̈ ̂20%̃ 

̂1̃ ȁ ҍ ȁ ҍ  

̂2̃ ȁ Һ  

̂3̃ ҍ  

2̈ ̂30%̃ 

̂1̃  

̂2̃ ҹ  

̂3̃ ҍḤ  

  ̂4̃ ᴪ ᴋҍ  

  ̂5̃ῃ ҍ  

3. ̂50%̃ 

̂1̃ ⅞̔ ⅞ ȁ ⅞ ȁ ⅞ ȁ ȁ ⅞ ᵬ ΐ  

̂2̃ ̔ ȁ ҍ ȁ ҍḤ ȁֲⱬ ȁ ҍ

⇔  

̂3̃ ̔ ȁ ȁ ᵣҍ ȁ ꞉  

̂4̃ └̔ └ ȁ └ ȁ └ ȁ  

҈ȁ ᶛ 

1̈ ̂10%̃ 

2̈∞ ̂10%̃ 
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3̈ ̂30%̃ 

4̈ ̂40%̃ 

5̈ ̂10%̃ 

ȁ  

ҹ Ȃ ȁ ΐȂ 

ԓȁҺ  

1̈ ·P.  (Stephen P.robbins)̆ Ҽ·  (Mary coulter)̆ ( 9 )̆ Ҭ

ֲ ₮ ̆2008 

2. Һ ̆ ̂1-8 ̃̆ ₮ ̆2012ȁ1 

ΈȁҒҙ  

 

 

̔       ̔ ₱ ̂ ̃ 

 

ѿȁ ᵣ  

№ №ף ̆ ץ № ҹҺ̆ ₱ ҍּי №

ӈȁ ῏ Ȃ 

ԋȁ ῤ ᶛ 

ῒ ̆ ̆ ̆ ̆ ȁ ȁῤ ȁ ̆ ҍ №Ȃ

Ҭ ↓̆ Ȃ ̆Banach Ȃ Ȃ

̆ Ȃ 60%Ȃ 

Lebesgue ̆ ̆ ₱ ̆ ₱ ₃ҩ ȂLebesgue

№ ӈ ̆ѿ ₱ ̆ № F̆ubini ̆ ₱ L̆^p Ȃ

40%Ȃ 

҈ȁ ᶛ 

ҍ 40%̆ 60%Ȃ 

ȁ  

ҹ Ȃ̂ № 65 № Ȃ̃ 

 

 

̔     ̔ ᴨ  

 

ѿȁ ᵣ  

⅞ ⅞ ̆ ῏ ̆ Ȃ 

ԋȁ ῤ ᶛ̂ №̃ 

1̈€ €₱ ȁ ῏ ̕€ ⅞̕ ᴨҍ ᵣ ᴨȂ 

2̈ ⅞ ҍ ‰ ̕ ⅞ ̕ ⅞ ᴨ ᴆ ̕

̕ ⅞ № Ȃ 

3̈ ⅞ Ẽ ⅞ ῏ ̕ Ẽ Ȃ 

4̈ѿ №◓ ȁFibonacci ȁ № ȁ Ȃ 

5̈ ᴨ ᴨ ᴆ̕ Ҋ ̕Newton ҍ Newton ̕῍

̕ ̕ Ȃ 

6̈ ᴨ ᴨ ᴆ̕ ₱ ̕ ̕ Ȃ 

⅞ ⅞ 50%Ȃ 
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҈ȁ ᶛ 

ȁ ̕ 40%Ȃ ȁ ȁ ̕ 60%Ȃ 

ȁ  

ҹ Ȃ̂ № 65 №̃ 

 

 

̔ XXX     ̔  

ѿȁ ᵣ  

ל ȁ ȁ ̆ԅ ̕

̇ ᴠ ȁ ȁ Ҭ ⱬץ ⱬ ̕

לꜚ , ̆ᴪ ԑ ̕ ׃

῏ ̆ ȁ ȁ ῒҍ

῏ ȁ׃ ̕ ᾥ Ȃ 

ԋȁ ῤ ᶛ̔ 

1.   ̂20%̃ 

ȁ ȁ ȁ ȁ ל ῒ ȁ ᵣ

 

2. Ҭ ᵣ ׃   (15%) 

Ҭ ᵣȁ ȁ ׃ ȁ ȁ ȁ ᵝ ȁ 
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Ғҙף ̔071011            Ғҙ :  

̔ XXX     ̔ Ḥ  

ѿȁ ᵣ  

ȁ Ḥ ȁ ȁ ȁҺ ῤ ץ

̕ ԍԑ Ḥ ᴆ ᵬᶏ ᾟ̕№ԅ

Ḥ Һ ל ╠ Ȃ 

ԋȁ ῤ ᶛ̔̂ №̃ 

1. Ḥ ȁ ҍ  ̂10%̃ 

Ḥ ӈȁ ῒ ̕ Ḥ ῤ ȁ ҍ

Ȃ ȁ ↓ ̕ ̕ ҽᶛȂ 

2. ↓ ҍ ᵌ ȁ ↓ №  ̂20%̃ 

↓ ̕ ᴆ̆ᶛ BLAST ̕BLAST ↓

ᴆ ᶏ ҽᶛȂDNAȁ ↓ № ̕ ῏ ᴆ ῒ ̕

ҽᶛȂ 

3. ҍⱳ № ̂20%̃ 

ҍⱳ № ҍῤ ̕ ԍ Ḥ ̕ ԍ

̕ ῏ ΐҍ G̕ene Ontology ῏ ΐ̕

KEGG ῏ ΐȂ 

 4. № ҍⱳ ̂20%̃ 

↓ҍ ̕׃ ↓ № ȁ ῏ ΐҍ ̕

ȁ ҍ№ ̕ ῏ ΐҍ ̕ ԍ ⱳ Ȃ 

5. № № ҍ  ̂20%̃ 

№ ҍ ̕ ҍ

̕ ῏ ᴆҍ ᶏ Ȃ 

6. Ḥ ╠  ̂10%̃ 

ԅ Ḥ Ҭ ╠ ҍ ⅞̆ ENCODE ԅ̕ ҍ

̕ԅ Ҭ Ȃ 

҈ȁ ᶛ 

̔ ȁ∞ ̆῍ 40%Ȃ 

Һ ̔ ȁ ̆῍ 60%Ȃ 

ȁ  

ҹ Ȃ ҹ 90 № Ȃ 

ԓȁ ӥ  

[1] Attwood ̆ ∆ ̆ Ḥ ̆ ֤ ₮ ̆2002 Ȃ 

[2] ̆ Ḥ ֲ̆ ₮ ̆2010 Ȃ 

 

 

 

̔51006       ̔ ᵣ  

ѿȁ ᵣ  

ȇ ᵣ Ȉ ȁ ̆ ᵣ Һ

̆ΐ ⱬȂ Һ ῤ ’ ⱬȂ 



 61 / 92 
 

ԋȁ ῤ ᶛ̔̂ №̃ 

ץ ᵣ ῤ ҹҺ̆₃ҩҒ ῤ ҹ Ȃ 

1̈ ᵣ ῒ ̔15% 

ῖ ᶛ̆ṕ ̆ ᵣ ̆ ᵣ ̆ ̆

₃ᵥ ᾣ Ȃ 

2̈ ᵣ ̔15% 

№ ̆ ᵣ № ̆ ̆ ᵣ Ȃ 

3̈ ꜚҍ ᵣ ̔30% 

̆ѿ ̂ ̃ ꜚ̆ ῏ ̆ ᵣ ꜚ̆ ᵣ ̆

̆ Ȃ 

4̈ ᵣ ̔30% 

̆ ᵌ ̆ Ȃ 

5̈ ̔10% 

̆ⱳ₱  Ȃל

҈ȁ ᶛ 

1̈ ῤ ̆~40%Ȃ 8~10 ̆ ҩ ̆ ȁ ȁ

ᵬ ȂҺ ’̆ ῤ Ҍ Ȃ 

2̈ ̆~60%Ȃ ̎̐͘ҩ Ȃ Һ

ױ ‗ ⱬȂ 

ȁ  

ҹ Ȃ( № 65 №)Ȃ 

 

 

̔51008     ̔ᾣ  

 

ѿȁ ᵣ  

    ᾣ ̆ ‗ ꜚᾣ Ȃ 

ԋȁ ῤ ᶛ̔̂ №̃ 

 1̈ᾣ ̔ ̕ ȁ ҉ № ̕

ᾥ ףҹת ң ᾣ ̕  .̂ 15 №̃ 

 2̈ᾣ ̔ № ̕ №Ὲ

№ № ̕ ᾣ Ὲ ,ԅ ȁ

№ ῏Ὲ ̆̂ 15 №̃̕  

 3̈ị≠ ᾣ ῃ ̔ԅ ╠ ҉ᾣ ị≠ ῏ ̕ԅ

̕ ῃ Ҭ Ȃ̂ 10 №̃ 

 4̈ᾣ Ẓ ᵣᾣ ̔ ԓ Ẓ ῒ№ ̕ᴪ Ὲ

ԅ̕ ᵣ ԅ̕ Ẓ

̕ Ẓ ᾣ Ὲ ῒ ̂ 15 №̃̕  

 5̈ᾣ ȁ ̔ԅ ᾣ Ȃ̂ ̏№̃ 

 6̈ᾣ ̔ԅ ᾣ ̕ ᾣ ꜚ Ὲ Ȃ̂

5 № Ȃ̃ 

҈ȁ ᶛ 

 ̂ ̃40˿̂ 5 №̃ 

 ̂   ̃60˿̂ 10 №̃ 
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ȁ  

    ҹ Ȃ (65 №)Ȃ 

 

 

̔ ̂ ̃ 

 

ѿȁ ᵣ  

ᾝ ᵬ  

’Ȃ 

ԋȁ ῤ ᶛ( №) 

῀ ȇץ ҙ Ȉҹ 

ᶭ ̆ ’̆ ῤ № ᶛ ҊȂ 

(ѿ) №(35͘45˿) 

1̈ Ҭ ῏   2̈ ȁ   3. Ҭ  4̈

 5̈ ᵝ  

(ԋ) №(15͘20˿) 

1̈  2̈№  3̈ ᵣ  

(҈) ᾝ №(30͘35˿) 

1̈Һ ᾝ ̔ ᾝ ̆ ᾝ ̆

Ȃ 

2̈ ᾝ ̔ ᾝ ̆ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

̆ Ȃ 

3̈ ᾝ ̕ ᾝ ῒ ̈ 

( ) №(10͘15˿) 

1̈ ᵬ ̔ Ҭ ᵬ ̈ 

2̈ ̔ԅ ѿ֓ ( ᵣ ) ( ) ̆∆

ᵬȁ ⱬȂ 

3 ᾝ̈ ῒ ̔ ᾝ ȁҩ≢ (҈ )

₮ ̆ ᾝ ῒ ȁ ȁ ȁ ᵝ ̆

Ῑ ȁ№ ⱬ̈ 

4̈ └ ȁ ̕ └ ̆ ӟ └ ȁ 

№ ̆ Ῑ ȁ ת ∆  

ⱬȂ 

 

҈ȁ ᶛ 

(͘10 %)̆ (͘ 25 %)̆ (͘10 %)̆ (͘20 %)̆ (͘20 %)̆

ȁ ᾟ(͘15 %)Ȃ 

 

ȁ  

ҹ ̈( ᶏץ )Ȃ 

 

 

 

1. Ғҙ  



 63 / 92 
 

̂̋̃ ᵣ  

Ғҙ Һ ῏ Ғҙ ԅ

ץ̆ № ȁ ‗ ῏ ⱬ Ȃ  

̂̌̃ ῤ ᶛ 

   

̂̍̃ ῤ ᶛ  

̔ 10%--20%  

̔ 40%--50%  

ᶛ№ ̔ 30%--40%  

̂̎̃   

ҹ ⱴ ̆ ҹ90№ Ȃ 

2̈ Ғҙ  

̂̋̃ ᵣ  

 Ғҙ Һ ῏ Ғҙ ԅ

ץ̆ № ȁ ‗ ῏ ⱬ Ȃ  

̂̌̃ ῤ ᶛ   

̂̍̃ ῤ ᶛ 

 ̔ 10%--20% 

 ̔ 40%--50%  

 ᶛ№ ̔ 30%--40%  

̂4̃   

ҹ ⱴ ̆ ҹ90№ Ȃ 

 

3. Ғҙ  

̂̋̃ ᵣ  

 Ғҙ Һ ῏ Ғҙ ԅ

ץ̆ № ȁ ‗ ῏ ⱬ Ȃ 

 ̂̌̃ ῤ ᶛ 

 ̂ Ὲ 20%ȁ 20%ȁ 60%̃  

̂̍̃ ῤ ᶛ 

 ̔ 10%--20% 

 ̔ 40%--50% 

 ᶛ№ ̔ 30%--40% 

 ̂4̃  

 ҹ ⱴ ̆ ҹ90№ Ȃ 

 

4. ֟ Ғҙ 

 ̂̋̃ ᵣ  

 Ғҙ Һ ῏ Ғҙ ԅ

ץ̆ № ȁ ‗ ῏ ⱬ Ȃ 

 ̂̌̃ ῤ ᶛ 

 ֟ ̂ Ғ≠ 50%ȁ ᵬ 30%ȁ 20%Ȃ̃  

 ̂̍̃ ῤ ᶛ  

 ̔ 10%--20% 
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 ̔ 40%--50% 

 ᶛ№ ̔ 30%--40% 

 ̂4̃  

 ҹ ⱴ ̆ ҹ90№ Ȃ 

5̈ ҍ Ḡ Ғҙ 

 ̂̋̃ ᵣ  

 Ғҙ Һ ῏ Ғҙ ԅ

ץ̆ № ȁ ‗ ῏ ⱬ Ȃ 

 ̂̌̃ ῤ ᶛ 

 ( 35%ȁ 35%ȁ 30%Ȃ) 

 ̂̍̃ ῤ ᶛ  

 ̔ 10%--20% 

 ̔ 40%--50% 

 ᶛ№ ̔ 30%--40% 

 ̂4̃  

 ҹ ⱴ ̆ ҹ90№ Ȃ 

6̈⅝ Ғҙ 

̂1̃ ᵣ  

 Ғҙ Һ ῏ Ғҙ ԅ

ץ̆ № ȁ ‗ ῏ ⱬ Ȃ 

 ̂2̃ ῤ ᶛ 

 ⅝  

 ̂3̃ ῤ ᶛ  

 ̔ 10%--20% 

 ̔ 40%--50% 

 ᶛ№ ̔ 30%--40% 

 ̂4̃  

 ҹ ⱴ ̆ ҹ90№ Ȃ 

 

 

̔                     ̔ Ғҙ  

 

( ȁ ̃ 

̂1̃ ᵣ  

 Ғҙ Һ ῏ Ғҙ ԅ ̆ ѿ

ⱬȁ № ⱬȁ ‗ ⱬ Ȃ 

̂2̃ ῤ ᶛ 

 Ғҙ ̂ ȁ⅝ ȁ , № 1/3Ȃ̃  

̂3̃ ῤ ᶛ  

̔ 10%--20% 

̔

1
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̔51105                 ̔  

 

ѿȁ ᵣ  

∆ ҉̆ ѿ ̔̂ 1̃ ԅ ’̂̕ 2̃ ׂ

̂̕ 3̃№ ⱬȂ 

 

ԋȁ ῤ ᶛ 

30%̆ 70%Ȃ 

 

҈ȁ  

ȁ ȁ Ȃ 

 

ȁ  

ң ̆ ῍ 90 № Ȃ 

 

 

Ғҙף ̔050211               Ғҙ :  

Ғҙ :  :  

 

ᵣ   

ⱬȁ ⱬȂ   Һ ҹ ̆

Ạ₮Ҍ ԍ 300 ̆ ᴪ ⌠ ȁ ȁ ῤ Ȃ

Ạ⌠ ȁῤ ᾟ ȁ ȁ ȁ ᵣȂ 

:  90 № Ȃ 

 

 

ῃ └ Ғҙ ᵝ̂MTĨ  

:  

ѿȁ ᵣ   

∆ ҉, ѿ Ғҙ ӟҍ ⱬ̆ץ Ҭ ԑ

ҍ Ȃ ῤ ᴪ ȁ ץ ᵣ ῤ ̆ Ạ⌠

ȁ ȁ ᵣȂ 

ԋȁ :   90 № Ȃ  

 

 

 

Ғҙף ̔050106       Ғҙ :Ҭ ף  

̔846              ̔Ҭ ף  

 

ѿȁ ᵣ  
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∆ ҉̆ ѿ ̔̂ 1̃ ף ╠ ҍ

̂2̃ ⱬҍ ⱬ̂ 3̃ – ᾢ ҍ

Ȃ 

ԋȁ ῤ ᶛ 

30%̆ 70%Ȃ 

҈ȁ  

ȁ ȁΏᵬ Ȃ 

ȁ  

ң ̆ 90 № Ȃ 

 

 

̔  

ѿȁ ᵣ  

ȁ ̆ №

‗ Ȃ 

ԋȁ ῤ ᶛ 

֟ 10%̕ 10%̕ Һף 15%̕ ҍ

20%̕ ҍ ᴪȁ ȁ ԑꜚ 20%̕ ҍ ҙ 5%̕ ҍ 5%̕

ҍ 15%  

҈ȁ ᶛ 

҈ ̔ ȁ № ̆ῒ ᶛ№≢ҹ̔20%ȁ30% 50%Ȃ 

ȁ  

̔ ȁ Ȃ 

ԓȁҺ  

    ῃ ԋ ȇ̔ Ȉ̆ ₮ ₮ Ȃ 

    Һ ȇ̔ ĺĺ Ȉ̆ қ ₮ Ȃ 

Ҭ Һ ȇ̔ Ȉ̆ ₮ Ȃ 

 

̔ ᴰ  

 

ѿȁ ᵣ  

Ҭ ҍ ᴰ ‗ Ȃ 

ԋȁ ῤ ᶛ 

1ȁ 50% 

2ȁ ᴰ ῏ 50% 

 

҈ȁ ᶛ 

ץ ⱬȂץ № ҹҺȂ№ ץ ῤ № ᶛҹ Ȃ 
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№    (10%) 

̕ ꜚⱴ ҍ ꜚⱴ ̕ ̕ ̕ ᵣ ̕

̕ ̕ ̕ ̕ ̕ ̕ ꜚ ̕ Ȃ

Ḥ ⱴ ȁ ֟ └ № ̕ ̕ Ҍ

̕ ᵀ ץ ̕ ꜚ Ҍ ̕

Ȃ 

ԓ №    (10%) 

ȁ ȁ ӈ ȁ ȁῤ ȁ ȁ ȁ ȁ

ȁ ȁ Ἕ ȁῬ ȁ ȁ ȁ╠ └ȁṕ └ȁ ‰

ȁ╠ Ȃ ᵬ ̕ № ̕ Ḡ ̕

ץ ̕ Ḥ Ữ ȁ ̕ ȁ Ữȁ

ȁ ̕ ץ ̕ῤ ῏ ̆

Ȃ 

Έ №  (10%) 

̕ ̕ ᵬ ̕ ⱳ ̕

̆ ҈̕ ȁ ᴆ ̕ ̔

‗Ҭ ̆ ‗ ⇔̕ № ‗

̕⇔ № ⇔ Ȃ ȁ ȁ ȁ№ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁῬ ȁ⇔ ȁ ȁ ȁ ȁ

‗ȁ ⇔ȁל Ȃ 

҂ №    (10%) 

̕ ̕ Һ ̕ Ȃ

ȁ ȁ ȁҌ ȁ ȁ ȁ ȁ ȁ№

̕ Ȃ 

ῇ №  (5%) 

ⱳ ̕ ҍ ≢ ̕ ҍң ̕

№ ̕ └̕ ̕ Ȃ 

Ӝ №   ҍꜚ (5%) 

ȁ ‖ ȁ ‖ ȁ ‖ ȁ ȁ ̆ ȁ ȁ ȁ └

ⱬȂ ꜚ ̕ ꜚ ‖ ̕ ꜚ ̕ ῒ ̕ Ȃ 

̆ꜚ ̆ῐ ȁ ȁḤ ȁҕ ̆ ҍ ̕ꜚ ̕

ῐ № ̕ꜚ ̕ ҍꜚ ῏ ῐ ᵬ Ȃꜚ ̕ꜚ ⱳ ̕ꜚ

ҍ ῏ ̕ ̕ꜚ ҍ ҹ ῏ ̕ꜚ Ȃ 

№ ҩ ҩ ẁ (10%) 

ҩ ҩ ẁ ῏ ̕ҩ ̕ ҩ ӈ̕ ҍ ̕ꜚ
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ץ ῐ № ̕ҩ Ȃҩ ̆ҩ ẁ ̆ҩ ῏

ҍ Ȃ 

ѿ №    ⱬ(10%) 

ⱬҍ ȁ ῏ ̕ ⱬȁ ̕ ⱬ ̕ ⱬ ̕

ⱬ ҩᵣ ̕ ⱬ ᴆȂ ⱬ ҍ Ȃ 

ԋ №  ֲ  (10%) 

ֲ ֲ̆ ̕ ֲ̕ Ȃ ȁ

̕ ȁ ҍ ȁ ⱬ ῏ ̕ ֲ ҍ Ȃ 

҈ȁ ᶛ 

ѿ №  (10%) 

ԋ №  (20%) 

҈ №  (40%) 

ѿ №  (30%) 

ȁ  

ҹ Ȃ 

ԓȁҺ  

ȇ Ȉ̆ Һ ̆ ֤ ₮ ̆2007 ₮  

ȇ Ȉ̆ Һ ̆ қ ₮ ̆2003 ₮  

 

̔  

 

ѿȁ ᵣ  

ῃ └ Ғҙ ᵝ ῤ

ȁ ῏ ‗ ⱬȁ

№ ⱬȂ 

ԋȁ ῤ ᶛ 

1. ᶛ№  (30 №) 

῏ ᶛ № ╩̆ ̆ ₮℗

Ȃ 

2. Ὲ Ώᵬ̂35 №̃ 

῏ ̆ ̆ Ὲ ΏᵬȂ 

҈ȁ ᶛ 

1̈ ᶛ№  :῍ 1 ̆῍ 30 № 

2̈ Ὲ Ώᵬ̔῍ 1 ̆῍ 35 № 

ȁ  

ҹ Ȃ 

ԓȁҺ  

ȁ ̆ ̆ ֤ ₮ ̆2008 

̆ ֲ̆ ₮ ̆2009 
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̔  

 

ѿȁ ᵣ  

ȁ ȁ ȁ ̆ΐ

‗ ⱬ̆ ȁ ᴇ ӟ ȁ ӟ ӟ

ⱬ̆ ᴇ ḱ ꜚ ⱬȂ 

ԋȁ ῤ ᶛ 

̂ѿ̃  

1.  

2. ѿ  

3.  

4. ῒ № 

̂ԋ̃ ӟ №  

1.№ ӟ ӈ 

2.№ ӟ  

3. ‗ №  

̂҈̃ ӟῤ №  

1. ӟῤ  

2.№ ӟῤ  

3. ӟῤ №  

4.ꜚᵬ ӟῤ №  

̂ ̃ ӟ №  

1. ӟ ѿ №  

2. ӟ ӟ №  

3. ӟ ∆ ⱬ  

̂ԓ̃ ӟ  

1. №  ׃

2. ӟ Ώ  

3. ӟ ӈ  

̂Έ̃ └   

1.  

2. ӟ Ḥ ⱴ  

3. ꜚ  
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4.  

5.  

6.└ ↕ 

̂҂̃ ᵣ   

1. ᵣ №  

2. ᵣ ᶭ  

3. ᵣ  

4.  

̂ῇ̃ ᴇ 

1. ᴇ  

2. ᴇ  

3. ᴇ 

4. ᴇ ΐ └ 

̂Ӝ̃ ԍ Һӈ ӟ  

1. Һӈ ӟ ῤ  

2. ԍ Һӈ ӟ ȁ Ȃ 

҈ȁ ᶛ 

1.     15 № 

2.     20 № 

3̈    30 № 

ȁ  

ҹ Ȃ 

 

ԓȁҺ  

ȇ ȈӋ  Һ  ₮  

 

̔ ҙ  

ѿȁ ᵣ  

ҙ ȁ ̆ ҙ

№ ‗ Ȃ 

ԋȁ ῤ ᶛ 

ҙ ȁ ҙ ҍ ᴪ ῏ 20%̕ ҙ ᵣ ȁⱲ ȁҒҙ ȁ

ȁ ȁ ȁ  60%̕ ҙ ȁ ᴇҍ 20% 

҈ȁ ᶛ 

҈ ̔ ȁ № ̆ῒ ᶛ№≢ҹ̔20%ȁ30% 50%Ȃ 
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̔  

 

ѿȁ ᵣ  

 ȁ ̆ ΐ ֓ №

‗ ⱬȂ 

 

ԋȁ ῤ ᶛ 

̂ѿ̃ ̂ 40%̃ 

1̈ ⅞ 

2̈ ᵣ└ 

3̈ ֲ  

̂ԋ̃ ̂ 60%̃ 

1̈  

2̈  

3̈ ֲԊ  

4̈  

 

҈ȁ ᶛ 

1̈ ̂ 20%̃ 

2̈ ̂ 35%̃ 

3̈ ̂ 45%̃ 

 

ȁ  

ҹ Ȃ 

 

ԓȁҺ  

Һ ̆ ̆ ֤ ₮ ̆2008 5 ҈  

 

῀   

ᵣ  

1. ȁ № ȁ ȁ ╕ ȁ ҍ ȁ Ԋ Έ

№ ̆ № 32.5 №Ȃ ῒҬᴋ ң №ᵬ ̆῍ 65 №Ȃ 

2. № 10 ̆ῒҬ 5 ҹ ̆5 ҹ Ȃ ῍ ᵬ

20 ̆ῒҬ 10 ҹ ̆10 ҹ Ȃ 

3. ̔  

4. ̕ѿ Ȃ 

̔  ̂῀ ̃ 

ѿȁ ᵣ  
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ԅ № ȁ ȁ ᵬ

ҍ ῏ ȁ ף ȁ ҍ ̆ Ώ₮

ȁ ȁ ȁ ῒ Ȃ∆ ΐ

└ ⱬȂ  

ԋȁ ῤ ҍ ᶛ 

ԅ ̆ ȁ ↕Ȃ  

1. № ȁ ̆ Ώ₮ ȁҬ Ȃ̂

 10%̃  

2. Ҭῖ ȁ ḱ Ȃ̂ 35%--45%̃ 

3. ԅ ῏ ȁᵬ └ȁף ȁ Ȃ  ̂30%--35%̃  

4. ԅ ⇔ ȁ Ȃԅ ȁ

̆ ȁ Ȃ̂ 10%--25%̃  

҈ȁҺ  

1. ȇ Ȉ̆ Һ ֲ̆ ₮ ̕ 

2. ȇ Ȉ̆ ̆ Һ ̆ ₮ ̕ 

3. ȇ Ȉ̆ Һ‏ ֲ̆ ₮ ̂ ҙ₮ ̃Ȃ 

 

̔ №  ̂῀ ̃ 

ѿȁ ᵣ  

ȁ ֟ ҳ Ҭ № └ Ȃ

№ף ̂ ȁ̃ᾣ ̂ / ȁ ȁ ȁ̃ №

ᵬ ȁת ץ № Ҭ Ȃԅ GLP/GMP Ҋ № ȁ

Ҭ № Ȃ 

ԋȁ ῤ ҍ ᶛ 

1. № ҍᴋⱵ̆ ‰└ ↕ Һ ῤ ̆ԅ Ҭ ῖ

₃ ῖ ῤ ԅ̆ Ȃ № ῏

Ȃ̂ 10%-20%̃  

2. ≢ ̔ ≢ ῒ ̕

Ȃ ̔ Ҭ 

̕ ѿ ̂ Ҭ ̃̕
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Ҭ ֟ № ȁ ҍ ף Ȃ  ̔

ȁᾣ № ̕ № ҍῤ Ȃ̂ 30%-40%̃ 

3̈ № ῏ № ת № ̂ ȁ ȁ / ȁ ȁ

̃ Ȃ̂ 30%-40%̃  

4. ԅ № ̆└╕№ Ȃ̂ 10%-20% ̃  

҈ȁҺ  

1 ȇ̈ № Ȉ ȁᵥҼѿȁ ȁ  ̆ ҙ₮ 2002  

2.ȇ № Ȉ ḍ Һ ֲ̆ ₮ 2011̂ ҂ ̃  

3. ȇHandbook of Modern Pharmaceutical AnalysisȈ̆ ed by S Ahuja & S Scypinski Ăcademic 

Press̆San Diego USA ̆2001  

4. ȇPrinciples of Instrumental AnalysisȈ̆  ed by DA SkooğFJ Holler and TA 

Nieman.  

 

̔  ̂῀ ̃ 

ѿȁ ᵣ  

ȁ№ ȁ ⱴ ȁ ≢ȁ └

ȁ ‰ └ ҍḠ ̆ ῖ ̆

ȁ ≢ȁ № ᵬ Ȃԅ ȁ ᵬ ԅ̕׃

ӈ DNA № ̕ԅ Ҭ ֟ ̂GAP Ȃ̃ 

̕ № ȁ

ȁ ̕ ȁ Ҙ ȁ Ȃԅ ȁ

ԋ ȁ Ҭ ԅ̕ Ҭ ῒ ̕

ԅ ȁ ᵣ ῒ ȁ Ȃ  

ԋȁ ῤ ҍ ᶛ 

1. ȁ№ ȁҺ № ῒ№ ȁ ⱴ

└ ̕ Ҭ ȁ ȁḠ ҍ≠

Ҭ Ȃ̂ 25%̃ 

2. ȁ ӈ ȁ ῤ Һ ̕

└ ̆ └ȁ ‰└ ȁ └

Ҭ Ȃ̂ 25%̃ 
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3. ȁ №ȁ ᵬ ȁ ⱳ Ȃ ֲ ȁ҈҂ȁ ȁ

ȁ ȁᵥ Ӌȁ ȁ ȁ ȁ ף Ȃ̂ 10%̃ 

4. ȁ Ҙ ȁ ȁ ץ

Ȃ̂  15%̃ 

5. № ȁ ╕ № , 

ȁ Ҙ ȁ ῒ Ȃ̂  

25%̃ 

҈ȁҺ  

1. ȇ Ȉ Έ ̆Һ ̔ ֲ̆ ₮ ̆2011. 

2. ȇ ȈҺ ̔ ´ֲ̆ ₮ ̆2007. 

 

̔ ╕  ̂῀ ̃ 

ѿȁ ᵣ  

╕ ῒ№ ᴋⱵ̕ ╕ № ̕ ╕

̕ ╕ ̕ ╕ ҍ└ ̆

ᾝ ᵬ Һ ץ̆ ̕ └╕ ҍ ╕ Һ

ᵬ Ȃ  

ԋȁ ῤ ҍ ᶛ 

1. ╕ ̔ ╕ ῤ ᴋⱵ̆ ╕ ȁ ╕ ̆ ῖ ’̆

ԅ ╕ ̆ ╕ ̆ № └ Ҭ

⌠ ȁ ᾝ ᵬ ̆ Ȃ̂ 10%̃Ȃ  

2. ╕ ̔ └╕ ╠ ᵬ̆

ῒ ӈ̕ ӈ ꜚⱬ ῏ ̆ └╕

‗└╕ ̕ ╕ └╕Ҭ

̕ ҍ ᵣ ῒ └╕Ҭ ̕ №

Ȃ( 30%̃  

3. ╕ ̔ ╕ ῏ ╕

ᴇ  ̂ 10%̃Ȃ 
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4. └╕ ҍ└ ̔ ȁ ȁӲ╕ȁ ╕ȁ₀ ╕ ȁ

№ ȁ ȁ└ ̂ ̃ ᴇ ̔ ȁ ᾝ ᵬ Ȃ

̂ 30%̃ 

5. └╕ ҍ ╕ ̔ ȁ ȁ ȁ ץ̆

̕ └╕ ̆ ᵣ№ ᵣȁ ȁ ᵣȁ

ᵣ№ ᵣ ̕ └╕ ᵬ Ȃ̂ 20%̃ 

҈ȁҺ  

1.ȇ ╕ Ȉ̂ ҂ ̃̆  Һ ֲ̆ ₮ Ȃ  

2.  ȇAultonĽs Pharmaceutics: The Design and Manufacture of MedicinesȈ Michael 

E. Aulton, and Kevin M.G. Taylor, 4th Ed. Churchill LivingstoneȂ 

 

̔ ҍ ̂῀ ̃ 

ѿȁ ᵣ  

1. ⱳ ̔ Ȃ ȁ ̆ ῤ̆ ꜚ

ᵝȂ ֓ ̆ ֓ ֲ Ȃ

῍ Ȃ 

2. ̔ ᵣ ȁ Ȃ └ Ȃ

ᵣ̆ᶛ ̆ ҹ №̆ᵖ ҍ Ҭ֟ ҩȁ ᵣ Ҍѿ Ȃ 

ף.3 ̔ ҹԅ ף Ȃ Ȃף ᶫꜚⱬ

Ȃ ףױ ױ ̆ҹ ױ ѿ ᶫ ̆ ᵣ Ḡ

Ȃ 

4.ῤ ̔ ץ ῒῤ Ȃ ῤ ᴆ

ῤ Ȃ 

5. ᴰ̔ ᶏ ̂DNA RNÃ ̆ףᴰ⌠Ҋѿףѿ׆ ’ ҹ ᴰȂ 

ԋȁ ῤ ҍ ᶛ 

1. ⱳ ̔ Ȃ ȁ ̆ ῤ̆ ꜚ

ᵝȂ ֓ ̆ ֓ ֲ Ȃ

῍ Ȃ(15% ) 

ä №  

№ ̂ ȁ ȁ ̃ ѿҩ ⱳ Ȃ 
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b̈ ֒ ױ ⱳ  

֒ ᴍ ꜚⱳ ῏ ȂԊ ҉̆ ῤ ⱳ

ѿҩҺ Ȃ ѿҩ ₃̆Ӎ

Ȃ ֓ 1 2 ᶏ̆ῒҍ ῒ № Ȃ ֓

ᴍᾛ ҩ ῤ ץ ̆ ѿ ץ pH ̆ᶏ

ץ ѿ ҹ ⱳ Ȃ 

c̈ ꜚ 

ῤ ⱳ Ȃ ֓ ҈ Һ № ꜚ

̂ Ҝȁ Ҭ Ҝ̃̆ ֓ ץ . Ṣꜛ

ԍ ̆ ꜚ̆ № ̆ ῤ Ȃ 

2. ̔ ᵣ ȁ Ȃ └ Ȃ

ᵣ̆ᶛ ̆ ҹ №̆ᵖ ҍ Ҭ֟ ҩȁ ᵣ Ҍѿ Ȃ

(20% ) 

ä  

№ ῤѿ ↓Ԋᴆ ῒ№ └֟ ңҩ ף

Ȃ Ҭ̆ ҹ҈ҩ№ץ ̔ ȁ Ҝ№ cytokinesisȂ 

b.  

Ȃ ҩ ׆ ҍѿҩ ̆ ̆

ѿ Ṑᵣ Ȃ Ҝ№ ̂Ӟ № ̃̆ № ̆

֟ Ȃ 

c̈  

ף.3 ̔ ҹԅ ף Ȃ Ȃף ᶫꜚⱬ

Ȃ ףױ ױ ̆ҹ ױ ѿ ᶫ ̆ ᵣ Ḡ

Ȃ(15% ) 

a. ̂ ̃ 

ᵣῤ̆ ҹ҈ ̂ATP̃ ף

Ȃ 

b̈ ᵬҹ Ỳ ╕ 

№ Ỳ ╕Ȃ ⱴ Ỳ Ȃ ᵞ

Ȃ 
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c̈ף  

ף ᵣ ῤ̆ Ȃ ֓ Ỳ ᶏ ᵣ ̆

̆ Ȃ 

4.ῤ ̔ ץ ῒῤ Ȃ ῤ ᴆ

ῤ Ȃ(30%) 

a. ῤ№  

ῤ№ ѿҩ ᵣ ᵣ ̆ ֓ ᵣ№ ⌠ ̆ ⌠

Ȃ 

b. Ḥ Ḥ ̔  

Ḥ ѿ №̆ └ ꜚ ᵬ Ȃ

Ạ₮ ȁ ḱ ̆ᾧ ץ̆ ῤ

Ȃ 

c. ᾧ  

ᾧ ᵣῤ Ȃҹԅ ⱳ ᾧ̆

Ҍ ̆ ҹ ׆̆ ⌠ ̆ ֓ ҍ ᵣ ẫ

№ Ȃ Ҍ ̆ᾧ №ץ ₃ҩ֒ ̆ ̆ ᾧ ҍ

ᾧ ̆ ᵣ ᾧ ҍ ᾧ Ȃ 

5. ᴰ̔ ᶏ ̂DNA RNÃ ̆ףᴰ⌠Ҋѿףѿ׆ ’ ҹ ᴰȂ

(20%) 

ä  

ҩ Ȃ ῤ ̆Ӟ ᵣ DNAȂ

ѿ №̆ ѿҩ Ȃ Ȃ ѿҩ ѿ  

̂ᴧ ѿ Ȃ̃ ҩ ҈ҩ Ȃ 

b̈DNA └ ḱ  

DNA └ ѿҩ׆ DNA № ֟ ңҩ ῃ └ Ȃ ҩ

ᵣҬ̆ ᴰ ȂDNA ̆ ᵬҹ ̆ ѿ ԑ ̆

ѿ ҹ Ḡ └Ȃ └Ḡ ԅ DNA └ ₃Ӎ Ḡ

Ȃ 

DNA ḱ ḱ Ҭ DNA № ᴴ Ȃ 

c̈ ׆̔ ⌠  
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Ḥ ⱳ ֟ Ȃ ֓֟ Ȃp

̆ ̆ᶛ tRNA snRNA ̆ ֓ ֟ ⱳ RNAȂ 

҈ȁҺ  

1. ȇ ף Ȉ ᶃҺ ̆ ₮ ̆ ₮ ̆ ̕ 

2. ȇ ף ȈῃѿΎ̆ ȁԍ ȁ ₇  ̆ ҙ₮ ̆2012

9 ҈ ̕ 

3. Biology (8
th

 Ed): Campbell & Reece, Benjamin-Cummings Pub Co(209). 

Additional Readings: 

Essential Cell Biology (4
th

 Ed): Alberts et al., Garland Science (2014) 

 

̔ Ԋ ̂῀ ̃ 

ѿȁ ᵣ  

ҹԅ ᴰ ѿ ̆ ῒ Ῑ ҹ ȁ Ԋ

ҍ ԍѿᵣ ֲ ̆ ף Ȃ

Ҭ ῏ ȁ ֟ ᵬ Ȃԅ ̂

ȁ̃ ᴇ Ԋ ῏ Ȃ 

ԋȁ ῤ ҍ ᶛ 

1. ȇҬ ֲ ῍ Ȉ ȇ ᶛȈ̂̕20%̃ 

2. ȇ Ύ Ⱳ Ȉ̂̕20%̃ 

3. ȇ ҳ Ȉ̂ GLP ȁ̃ȇ ҳ Ȉ 

̂GCP ȁ̃ȇ ֟ Ȉ̂ GMP̃Ҭ ῤ ̂̕ 30%̃ 

4. Ҭ῏ԍҬ ȁ ȁ Ԋ Ҭ ῤ ̆

ȇҬ Ḡ ᶛȈȁȇ Ḡ ᶛȈȁȇ ᶛȈȁȇ

Ҍ Ⱳ ȈҬ ῤ ̂̕ 20%̃ 

5. Һ ̂̕ 10%̃ 

҈ȁҺ  

1.ȇ Ԋ Ȉ̂ 5 ̃̆ ҕ Һ ֲ̆ ₮  ̆2011.07 

2.ȇ Ԋ ӟ ҍӟ Ȉ̆ ҕ Һ ֲ̆ ₮ ̆2007.08 

 

̔  ̂῀ ̃ 
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ֽ̂ ԍ Ԋҙҍ Ԋ Ғҙ ̃ 

ѿȁ ᵣ  

ҹ Ȃ 20 ̆ῒҬ 10 ҹ ̆10 ҹ

Ȃ 

ԋȁ ᵣ  

ᴇ ̆ ᴇ

ᴇ ȂҺ ȁ ҍᵀ ȁ № ȁ № ȁ

№ ȁҌ № ȁ‗ ȁ ץ̆ ẫ ῏ Ȃ 

҈ȁ ῤ ҍ ᶛ 

1ȁ ̂10%̃ 

2ȁ ҍᵀ ̂10%̃ 

3ȁ № ȁ № ȁ № ̂50%̃ 

4ȁҌ № ̂10%̃ 

5ȁ‗ ҍ ̂10%̃ 

6ȁẫ ῏ ̂10%̃ 

 

ȁ ᶛ 

20 ̆ῒҬ 10 ҹ ̆10 ҹ Ȃ 

 

ԓȁ  

 ̔  

 ̔ѿ  

ΈȁҺ  

1ȁȇEssentials of PharmacoeconomicsȈ̆ Karen L. RascatĭLippincott Williams & Wilkins̆2009 

2ȁȇ ̂ ҈ Ȉ̃̆ ≠ Һ ̆Ҭ ₮ ̆2010
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 6. ̆ ╝ ̕ 

    7. ᴰ  

 ̂ԋ̃  20% 

 1. ᴰ ̆ ̕ 

 2. ̆ᴰ ᾝ ̆ ᴰ ̕ 

ԋȁ ᶛ 

ȁ 25%̆ 30%̆№ 45% 

҈ȁ  Һ  

̆ᴋ ̆ . ᴰ ̂ ԓ ̃. ֤̔Ҭ ҙ₮ ̆2007. 

 

 

̔       ̔ └  

ѿȁ  ᵣ  

, ȁ ,Һ  

ᵬ ȁ ̕ , 

ΐ № ⱬ̕ԅ ῤ └ ꜚ Ȃ 

ԋȁ  ῤ ᶛ̔̂ №̃ 

1. ₀ȁ ȁ ҍ (20%) 

₀ ȁ ₀╕ȁ ₀ ₀ ̕ ԍ Ҭ 

ȁ ȁ ̕ ȁ ῒ ȁ ȁ  

ῒ ̕ ȁ ȁ

ҍ ȁ ҍ ᵬ Ȃ 

2. ҍ ̂15%̃ 

ȁ ȁ ᵬ ῒ ̕ῒ ᵬ ,ҍ  

Ȃ , ῒ ҍ Ȃ 

3. ̂15%̃ 

, ᵣ Ῑ , Ҭ ҍ  

̕ ῖ Ȃ 

4. (30%) 

‪ ȁ ȁ ̕ ҍ ꜚⱬ ̕ ᴰ  

ҍ ̕ ̕ Ȃ 

‪ ҍ ̕ ȁ ȁ ȁ ᵬ 

ҍ Ȃ ҍ ̕ Ȃ 

Ȃ 

5. ȁ ̂10%̃ 

, ⱬ ̕ ҍ , ᵬ ȁ ҍ  

̕ Ȃ Ȃ 

6. № (10%) 

ȁ ȁ ȁ ᵬ Ȃ 

҈ȁ  ᶛ 

 60%,  40%Ȃ 

.Һ ̔ 

1ȁȇ Ȉ ∆̆ ᾠүҺ ̆Ҥ ҕҺ ̆Ҭ ҙ₮ ̆2009 

2ȁȇ Ȉ̂ ̃̆ ̆ ̆Ҭ ҙ₮ ̆₮ ̔2000-6-1 
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̔51305    ̔ Ḡ ҍ  

 

ѿȁ ᵣ  

 Ḡ ȁ ȁ ȁῃ ȁ ȁ ȁ

ԅ ̆ № ‗

Ȃ 

 

ԋȁ ῤ ̔̂ №̃ 

1̈ Ḡ ȁ ̕ └ ̕ ȁ

⅞ȁ ץ̕ Ȃ 

2̈ ԅ ῏ֲ ȁ ѿ֓ ҉̆ῃ ̆

ԅ ȁ  Ȃל

3̈ ԅ ῃ ’Ȃ 

4̈ ῒ ̆ ᵣ ῒ ̆ ᵣ ≠ ῃ

Ȃ 

5̈ ԅ ҍ ̆ ‗ ≠ ȁֲ ҍ ȁ ȁ

῾ҙȁ ץ֟ ҍ ᴪ Ȃ 

҈ȁ ᶛ 

 30%, 30%, 40%Ȃ 

.Һ ̔ 

--֜ ῏ ̂ 10 ̃̆ [ ]Eldon D Enger  ̆   ̆ ₮

̆2009 

 

̔        ̔  

 

ѿȁ ᵣ  

ԅ ῏ ῏ Ȃ ȁ ῒ ̆

ΐ № ‗ ⱬȂ  

 

ԋȁ ῤ  

1ȁ ᵬ ̆ № ̆ ̆ ᶏ ̆

ᾥ ̆DNA ᵣ ̆ ᵣ ̆ ̆ ̆ ꜚ ̆ ᵣ

ҍ ̆ Ȃ 

2ȁ ╕ ȁ ȁ ῒ Ȃ 

3ȁ ≢̆ ̆cDNA ̆≠ PCR cDNA ̆

⁞ cDNA PCR ֲ̆ ᵣ ̆ Ȃ 

4ȁⱳ ̆ⱳ ↓№ ̆ⱳ № Ȃ 

5ȁPCR ҍ ̆RT-PCR ҍ ̆RACE Ȃ  

6ȁmRNA ̆mRNA № ≢

Ԋ Ȃ 

7ȁ ῀ № ᾥ Һ ̆ ῀ ᵣ̆ ῀ № ᾥ

̆T-DNA № ᾥ ̆ № ᾥ Ȃ 



 83 / 92 
 

8ȁ ᵝᾥ ̆ ᵝᾥ Ȃ 

9ȁ ֜ ῤ ̆ ֜ ᵬ ̆ ֜

№ Ȃ  

10ȁ ῾ Ti ҍⱳ ̆῾ Ti ̆ ᵣ Ҭ

Ȃ 

11ȁ Ῑ ȁ Һ ᵬ ̆ Һ ȁ ҍҺ

ᵬ Ȃ  

12ȁ ῾ ̆ ῾ ᵬ ̆ ῾ Ti

Ȃ 

13ȁ gfpȁ gusȁ cat ̆ Southern ֜ ̆

Northern ֜ Ȃ 

14ȁ ̆ ELISA ȁWestern ֜ Ȃ  

15ȁ ΐ Һ Ȃ 

 

҈ȁ ᶛ 

   Ȃ №ҹ ң ̆ №

20͘25˿̕ ѿ ҹ 5-7 ̆ № 60˿̆ ѿ ҹ 1 ̆ № 15͘

20˿Ȃ 

 

ȁ  

ҹ ̆ ΐᵣ Ȃ 

 

 

 

̔ ȁ ̂ ̃ 

ѿȁ №̂῍ 25 №̃ 

1. ᵣ  

῏ ̕ ᶏ SQL ӈ ȁ ̕

῏ ̕ ᶏ E/R ̕ ̕

ȁ Ữ ᶏ ̕ ῃ ̆ SQL ᶫ └̕

└ Ȃ 

 

2. ῤ ᶛ 

ῤ ̔ 

1̃ ̂10%̃ 

2̃῏ ף ̂10%̃ 

3̃SQL̔ ӈȁ ̂20%̃ 

4̃ ̂10%̃ 

5̃ER ȁER ῏ ̂15%̃ 

6̃ ȁ ȁ Ữ ̂10%̃ 

7̃SQL └̂5%̃ 

8̃ └̂10%̃ 

9̃ ̂10%̃ 
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3. ᶛ 

̔ ̂ ȁ∞ ȁ ̃̆ Һ ̂ ȁ ȁ ̃ 

ᶛ̔ ̂40%̃Һ ̂60%̃ 

 

4. ӥ  

(1) Jeff Ullman and Jennifer Widom. A First Course in Database Systems. Third Edition. Prentice 

Hall, 2007. ̂ȇ Ȉ̂  3 ̃ ҙ₮  ̃ 

(2) Hector Garcia-Molina, Jeff Ullman and Jennifer Widom. Database System Implementation. 

Second Edition. Prentice Hall, 2008. ̂ȇ Ȉ̂  2 ̃ ҙ

₮  ̃ 

 

ԋȁ №̂῍ 20 №̃ 

1. ᵣ  

 ҹ Ғҙ ḱҒҙ Ȃ ԅ ῒ

̕ Ҭ ᴆ ⱳ ȁ ̕ ᴆ

҉̆ № Һ ⱳ ᴆӊ ̆ ׆ ᵣ҉

Ȃ ̆ ᴆҍ ᴆӊ ̆ פ ᵣ

Ȃ ̆ ῏

ᴆ Ҭ ȁ№ ̆ ѿ֓ ᴆ ̕

( C )Ҭ ῏ № Ȃ 

 

2. ῤ ᶛ 

1̃ ̆ 20% 

2̃ פ 20% 

3̃ Ữ I/O ῍ 30% 

4̃CPU 30% 

 

3. ᶛ 

̔ ȁ ȁ ȁ  

ᶛ̔ 30%̆ῒ 70% 

 

4. ӥ  

ȇ Ȉ̆ ̆ ̆ԍ Һ ̆ ҙ₮ ̆2009.3 

ȇ ῀ Ȉ̆ ≠̆ ̆ ҙ₮ ̆2010.11 

ȇ ҍ - ᴆ/ ᴆ Ȉ̆ ᴯ ̆ ҙ₮ ̆2007.4 

 

҈ȁ №̂῍ 20 №̃ 

1. ᵣ  

ҍ Ғҙ Ғҙ ̆ ᵣ

Ȃ ֜ Ȃ ῖ ӟ̆

ȁ ץ № Ȃ ῖ ̆ HTTP T̆CP, IP C̆SMA

ץ ȁ ҍ № Ȃ ץ̂ ȁ̃

Ȃ  
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2. ῤ ᶛ 

ῤ ̔ 

1̃ ᵣ ȁ ֜ ̂30% Ȃ̃ 

2̃ ȁ № ̔HTTP̆P2P̆TCP̆CSMĂ  ̂70% Ȃ̃ 

 

3. ᶛ 

̔ ̂40% ȁ̃ ̂60%̃ 

 

4. ӥ  

[1]ľComputer Networking: A Top Down ApproachĿ , J. Kurose & Keith Ross 

[2]ľComputer NetworksĿ, 5  , A. Tanenbaum, ҙ₮ , 2011 .  

 

 

 

̔ ȁ ҍ  

 

1. ᵣ  

ᴆ Ғҙ Ғҙ ̆ Ώ ᴆ ̆

̆ ₃ ̆

‗ Ȃ Һ ₃ ‗ Ȃ ↕

ᶏ Ώ ⱬȂ 

2. ῤ  

ῤ ̔ 

 

1̃ Ữ ῏  

2̃ ↓ Ữ ȁ  

3̃ ұ  

4̃ ӈ ӈȁ Ữ  

5̃ԋ ӈȁ ȁ Ữ  

6̃ ӈȁ Ữ ȁ ῏  

7̃ ȁꜚ  

8̃ ῀ ȁ ȁ ȁ ȁ ῤ ȁ  

 

9̃   

10̃№   

11̃ꜚ ⅞  

12̃  

13̃№  

 

14̃  

15̃ ⇔ ȁ∆ ҍᶏ  

16̃ ̆ └ 

17̃ ҍ  

18̃₱ ̆  
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3. ᶛ 

̔ ̂ ȁ∞ ̃̆Һ ̂ ȁ ȁ ȁ  ̃

ᶛ̔ ̂60%̃Һ ̂40%̃ 

4.  

ҹ ̆ ҹ 90 № ̆ № 65 № 

5. ӥ  

ȇ Ȉ( ԋ )̆Ҥ ̆ ᴯ  ̆ ₮  

ȇ Ȉ( ӥ 3 ) (̆ ) · ̆ · ̆ · ̆ᾥ

≠ · ̕ : ̆ Ԑ̆ ↨̆↔ ᾣ̆ ̆ ҙ₮  

ȇC++ (ң ) Ȉ ᾥ (Bruce Eckel)ȁChuck Allisonȁ↔ ȁ ᾠ

 ҙ₮  

 

 

̔              ̔ᾢ  

ѿȁ ᵣ  

Һ ᾢ Ὢȁ ȁ ȁ ȁ ף ֲ ’̆

ΐ ѿ ⱬȂ 

ԋȁ ῤ ᶛ 

Ὢȁ 35%̕ῒז 30%Ȃ 

҈ȁ ᶛ 

1ȁ ȁ 40%̕ 

2ȁ 60%Ȃ 

ȁ  

̔ ̕ ̔1ҩ Ȃ 

ԓȁ Һ  

֤ Ҭ ȇ̔Ҭ Ȉ( ԋ )̆ ֤ ₮ ̆2003

Ȃ 

 

 

̔                ̔  

ѿȁ ᵣ  

Ғҙ Һ № ̂ ȁ ȁ

ȁ ҍ ᴪ̃ ԅ ץ̆ № ‗

ⱬȂ 
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ԋȁ ῤ ᶛ 

1ȁ ̆ 20ĺ30% 

Һӈ ̕ Һӈ ̕ Һӈ ̕ ֲ̕

̕ Ȃ 

2ȁ ҍ ̆ 20ĺ30% 

⅞ ̂ ᵥ № ҍ ̃̕ ̕ Ԋ ̕ ̕

̕ ̕ Ẋ ̕ ̕ ᴇ ̕ Ȃ 

3ȁ ҍ ̆ 20ĺ30% 

̕ № ̕ ᵣ ̕ ᵀ̕ ᴇṿ̕

ᴶ ᴶ ̕ ⇔ ֟ҙ ̕ ꜚⱬҍ Ȃ 

4ȁ ҍ ᴪ̆ 20ĺ30% 

ᴪ └̕ ᴪ ̕ ҍ ᴪ ̕ ⇔

̕ ҍ ̕ Ȃ 

҈ȁ ᶛ 

1ȁ ̔         10ĺ20% 

2ȁ ̔           30ĺ40% 

3ȁ ̔           20ĺ30% 

4ȁ ̔           20ĺ40% 

ȁ  

̔ Ȃ ̔1ҩ Ȃ 

ԓȁҺ  

1ȁ↔ ̂Һ ̃̆ȇ Ȉ̂ ԋ ̃̆ Ҭ ֲ ₮ ̆2008 Ȃ 

    2ȁ ȇ̆ ԓ Ȉ̆ ֤ ₮ ̆2005 Ȃ 

 

 

̔              ̔Ҭ ף  

ѿȁ ᵣ  

Ҭ 1840 ץ ̂ ≢ ̃ ԅ Ȃ 
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ԋȁ ῤ ᶛ 

    2 ҩ :Ҭ ף ̂1840-1949̃̆ 1 ҩ ̆50 №̕Ҭ ף ̂1949ĺ̃1

ҩ ̆50№Ȃ 

҈ȁ  

̆1ҩ Ȃ 

ȁҺ  

1.ȇҬ ף Ȉ̆ ₮ ̆2010 Ȃ 

2. ȁ Һ ȇ̆Ҭ ף Ȉ̆ ֲ ₮ ̆2009 Ȃ 

 

 

̔              ̔ ᴪҺӈ  

ѿȁ ᵣ  

Һ ᴪҺӈ ȁ ᾥ Һӈ Ҭ ᵝȁҕ

ᴪҺӈ ѿҩ ҕ ң ү ┴ ȁ ף Һӈ

’ ȁҬ ᴪҺӈ ⇔ ⱳ ȂҺ

№ ⱬȁ ≢ ⱬץ ‗ ⱬȂ 

ԋȁ ῤ ᶛ 

ҕ ᴪҺӈ 40%̆ ף Һӈ ’ 40% Ҭ̆

ᴪҺӈ 20 %Ȃ 

҈ȁ  

ҹ ̕ ҹ 1 ҩ Ȃ 

ȁҺ  

1ȁȇ ᴪҺӈ Ȉ̆ȇ ᴪҺӈ Ȉ Ώ  ֲ̆ ₮ ̆2011 5

₮ Ȃ 

2.ȇ ᴪҺӈ ҍ Ȉ̆ Ώ̆Ҭ ֲ ₮ ̆ Έ Ȃ 

 

 

 

̔           ̔  

̂A ȁ̃ ҍ№ ̂B̃ңҩ №Ȃ 

ѿȁ ᵣ  

A №̔  

ҍ ȁ ȁ ҍ └ȁ Ῑ ֟

ף ȁ ҍ ȁ№ ̕ ȁ ȁ Һ

ῖ ̕ ᵬ Ȃ ᾧ
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Ȃ 

B №̔ ҍ№  

ԅ ȁ № ̕ ҍ ̕ԅ ѿȁ

ԋȁ҈ ̕ ᵬ ̕ ҍⱳ ῏ ̕ῃ ԅ

ȁ ȁ ᵝץ ̕ԅ DNA └ ѿ ̕ԅ

̕ԅ RNA └̕ԅ ץ ᵬ └̕ ᵬ

ѿ ̆ ⱳ ѿ֓ ̆ԅ Ȃ 

ԋȁ ῤ  

A №̔  

1. ̔ Һ ȁ

ȁ ῖ ̕ ᵬȁ ῌ ᵬȂ 

2. Ῑȁף ȁ ῒ └̔ Ῑ ̆ Ῑ ̕

Ῑ Ῑ ף ȁ̓͂ ף ̕ Һ

̕ └ Ȃ Һ ȁ ⱬ ̆

ҙ ȁ Ȃ 

3. ̔ № ᶭ ̕Һ ȁֲ ꜚ ȁ ȁ

̆ Ȃ 

4. ᴰҍ ̔ ȁ ȁ ȁ

̕ └̕ Һ ᵬ

Ȃ 

5. ̔ № ȁ ꜚҬ ᵬ ̕

̆ Ȃ 

6. № ̔ № ᾝ ↕ȁҺ ᶭ ̆̔
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ҍ ῏ ̕ R̕NA ⱴ ӈ m̕RNAȁtRNAȁ rRNA

RNA ⱴ ̕ ̕ ᵣ ̃̕

RNA └̔ RNA RNA └̆ RNA RNA └ R̕NAᴰ ⱴ ᴰḤ ̕

ᵣ ̕ ᵣ ̕ D̕NA ̕ № ̕

ᵬ └̕ ᵬ ᴰ ̕ Ҭ ̕ Tnl0 └Ȃ 

4.  

DNAᾥ̕׃ ̕ № ȁ ̕ᾥ ̕

ȁֲ ⅞ № ̕ ⱳ ̂ ⱳ ῏

RNA ̆ ҍ ῖ ̃̕RNA DNA

ῒ ̕ Ȃ 

҈ȁ ӥ  

A №̔  

[1] ̆ ̂ 3 ̃̆ ₮ ̆2013. 

[2] ⱬ̆ ᾧ ̂ 3 ̃̆ ₮ ̆2012. 

B №̔ ҍ№  

[1] . ̂ 3 ̆҉ΎȁҊΎ̃̆ ₮ ̆2002. 

[2] Benjamin Lewin̆ᵩ .ȇ VIIIȈ̂ Ҭ ̃̆ ₮ ̆2005. 

̂№ №Һ ӥ ȇץ VIIIȈҹҺ̃ 

[3] . №ף ̂ 4 ̃̆ ₮ ̆2013. 

ȁ ҍ ᶛ 

̂Ãȁ ҍ№ ̂B̃ңҩ №̆ 1/2ȂῒҬ

̆ №ҹ ȁ∞ ң ̆ № 40%̕

№ 60%Ȃ 

ԓȁ  

ҹ ̆ ѿ Ȃ 

 

 

̔               ̔ ҍ  

ѿȁ ᵣ  

ҍ ῏ ȁ ȁ ȁ ȁ Ȃΐᵣ

̂ ȁ № ҍ ᾣᴰ ̃̆ ̆ ꜚ ̂ ȁ ҍῤ ̃̆

̆ ԑᵬ ̆ԅ ᾣ Ҭ Ȃ 

ԋȁ ῤ ᶛ 

1ȁ ̂10%̃̕ 

2ȁ ȁ № ҍ ̂10%̃̕ 

3ȁ Ҭ ҍᴰ ̂10%̃̕ 

4ȁ ҍῇ№ ̂10%̃̕ 

5ȁ ԑᵬ ҍ Ṝ ̂10%̃̕ 

6ȁҕ ̂15%̃̕ 

7ȁ ̂18%̃̕ 
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8ȁ ᾣ ̂17%̃̕ 

҈ȁ ᶛ 

̔100% 

ȁ  

̔1.5  

ԓȁ ӥ  

ȇ Ȉ̆ᵬ ̔– / ₇ / ̆ ₮  

 

̔     ̔ ῃ  

ѿȁ ᵣ  

Һ ȁ ȁ № ԑᵬ ꜚⱬ

̕ ȁ ȁ ȁ ȁ ̕

ȁ ҍל ׆̕ ῃ ֲ̕

ꜚҍῃ ӊ ԑᵬ ȁ └Ȃ 

ԋȁ ῤ ̔̂ №̃ 

1̈ ȁ ̆ Һ ҍ Ȃ

Ҍ ҉ ̆ ̕ 

2̈ ̂ ȁ ȁ ̃ ԑᵬ ̆

№ӊ ԑᵬ ̂ ȁ ȁ ᵬ ̃̕  

ῃץ3̈ ҹҺ ̆ ̔ ҍ ῃȁ ̇ ԑᵬ ȁ

ҍ ≠ ȁ ҍ ̕ 

4ȁ׆ ῃ ̔ῃ ̆ Ṝ ȁ

ῃ ῏ ̆ῃ Ṝҍ ҍ ꜚ └̕ 

5ֲ̈ ꜚҍῃ ӊ ԑᵬ ῏ ̔ῃ ῒ ֲ ̆

≠ ҍḠ ̆ ҍֲ ꜚȁ ӊ ῏ Ȃ 

҈ȁ ᶛ 

20%̆ 80%̂Έ Ȃ̃ 

ȁҺ  

̂W. Steffeñ ̕ ̆ ̆‏   ̆ῃ ҍ ̆

֤̆ ₮ ̆2010 Ȃ 

 ̆ ̆ ₮ ̆2005 Ȃ 

̆  ̆Ҭ ̂ ̃ ↓ ̔ ̆Ҭ

₮ ̆2009 Ȃ 

 

̔               ̔  

ѿȁ ᵣ  

Һ ̆ ≢ ῏ Ȃ

ȁ ȁ ץ̆ ҍ ῏ ῏ ̕

ῒ ᴆ ԅ̕ ╠ ԅ̕

ҍֲ ẫ ȁ ֟ ῏ Ȃ ̆

׆ № ‗ ⱬȂ 



 92 / 92 
 

ԋȁ ῤ ̔̂ №̃ 

1̈ ȁ ץ̆ Һ ῤ ȁ Ȃ

ץ ҍ ῏ ῏ ̆ ԅ̆

╠ Ȃ 

2̈ ȁ ȁ ֜ ̆

̂ ȁ̃ ᵣȁ Ȃ 

3̈ ֲҹ ᾝ ̂ / - -

- ̃ӊ № ȁ ȁ ȁ └ ῒ Ȃ 

4ȁ ҍֲ ֟ȁ ῏ Һȁ ᾝ ̂ ᾝ ̃

Ҭ ̂ ṿ ȁ̃ ȁ ȁ Ȃ 

5̈ ᾝ № ῒ Ҭ ȁ ̆ԅ ῒҍ

ᵣ ֲᵣẫ ῏ Ȃ 

҈ȁ ᶛ 

 20%̆  20%̆  60%̂ԓ ҈ Ȃ̃ 

ȁҺ  

̆ ̆ ̆ ֤̔ ₮ ̆1990 Ȃ 

̆ ̆ ֤̔ ₮ ̆1990 Ȃ 

̆ ף Ȃ ֤̔ ₮ ̆1999 Ȃ 

 


