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῏ᾼ  

Ӣ ᵓ Ӗ ὑӖ ỗד89 М Ӗ דּ

Ϡ ϚᾪᾼɦẐ Џᵂɧ╓іȲẦᵗ דּ Ẑ ϩ

’ Џᵂц ẁ צ ᾼ ᾼᾙ ȴ 

ϯẃȲד ›Ӄ ц Ӣᾼ ϩ БצϠ ᾼכ ȲῺ

ếῺ ⇔ Ϸ Ϡצ ᾼ ᵫȷᵀ 3C ₇ᾼ цȲ ҒϠῺ

Ṯᾙᾼ ⇔Ȳ Ӗ ὑ ứɦẐ ϩ ц ᾙ╓іɧП

ἤȲ ỗ Ӑ Ầᵗ ╓іȲ ∕ Ғ Пד ᴯ

ϩ’ ȳ ᾙ Џᵂᾼ Ȳṳ ἬԚצ Ȳԛ ֥ דּ ᾼ Ȳ

ṿῺ ṮᾙȳῺ ⇔ ᾼ ạḆכצ Ȳ ᴖḌ ֪ ⇔Ὼ ҷὙᾼכ

Ҡ Ⱥ 

    Ӑ Ὥԇ Ṷ цԓ Ṷȳ  ᾼќ═Ȳ

ϢὭ ԏȳᵦ ῨȳḚῆ ȳᵦẈὕȳ ╨ᶛȳ ᶳ ȳ ῀Ӑȳ

ϢȲцὭЀ ἆὭ ụⱷȳ ⱷӞȳḈ∂ ȳ— ȳ

ȳ ṃ Ȳ Ṃ Ἤ Ȳ їќ Ԛ֝ᶙכɦẐ ϩ

ц ᾙ╓іɧȴ ᵑ үЄ Ὥ ԏ ὑ╓ів ᾼ ╓

ӔȲṿ ╓ів ḆҒᶙ ȴ 

  ᶦ Ԍ╓іȲ ὑе ц Ϣ ȳ ᴔ ѿц דּ

Ϣ Ȳ ϩ ȳ ▲ц ᾙ ᵂϱצἬ ᵗȴԓ דּ

ѿ Ӄ ⱢАԉᾼ Ȳ═ Ἤצ цԓ

Ӗᾼ ȴ 

 

 

           М Ӗ דּ   

                       ϩ’ цṮιỗ ң Ϣ Ὥ≈  ϱ 
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Ϛ  ֢ Ẑ ϩ ᾓ 

ᵦ Ῠ 

Ϛȳּר  

רּ א51 МȲצ Ӵᾎא41 ứ Ẑ ϩ ȴҬצю ỮӑӴא

ᾎ ứȲᵀẔ҃א ӑӴᾎȲЬ∂ Ẑ ϩ Ȳѹצᾼא ứϠ

╓іȴ֢א ứᾼ ϩ ד )Л֝צ֢   Ϛ)ȴ֢א ứ ϩ ӭӼ

Л֝Ȳצ֢ ϩ ▲ⱢӇ ӭȲצṷא ứ Ғ Ӵ ▲Ȳצṷא ứ Ғ

▲( ᴯ ▲ȳ )Ȳצṷא ứ Ғ Ґ Ȳצṷא ứ Ғ

ᴥι ▲Ȳצṷא∂ photoscreening testȴ֢א ϩ ֥ П Ϸ Лצ

֝Ȳ֯ 3 Ӄ ֵѿ 0.4Ɫ Ȳ֯ 4 ᴟ 5 Ӄ ֵѿ 0.5Ɫ Ȳю ѿ 0.6ᴟ

0.7Ɫ ȴ֯ 5 ᴟ 6 Ӄ Єֵѿ 0.6ᴟ 0.7Ɫ Ȳ 6 ⁄ѿ 0.7ᴟ 1.0Ɫ

ȲЄֵ Ẓצא ϩד Ẓᴩѿϱ П ứȴּר 4 ᴟ 5 Ӄ ϩ֥

ᶺ Л֝Ȳᶺצ ֯ 0.6Ȳ╥֪Ɫ ҟү Ἤ ›Ӄ ϩ Ἴ

ṅשׁ ὨȲМ Ӄ ϩ 0.6Ȳ ἤ צ 5%Ȳ ԛ ᵅ ȲҠ Ғ

цữԏ ῏П ἤ Ȳ ᴖ ᵅ Џᵂנ נ ᾙ П ȴּר

Є иא╥ Ђ ᴩ Ȳצṷא╥ Ҡ᷄ắ ֥ ῏ Ȳצᾼא╥ ṎᶝṮ

ιМї ȴ֢אꞋ ứȲ ϩ ӑ ПẐ Ȳ דּ Ȳѹ ѿ

ц ῀  Ȳ᾿ẞᶙכ ⱢѦȴ 

ϡȳ ᴫ  

ứ 4 ϤӃẐ ἨῴװϤ (5 ᴟ 7 )῏Ȳ֯ ϩ ▲Ȳ

ԉϚ ϩӑ 6/9ПẐ Ȳ דּ ȷ Ϛ ϩ 6/9ҫϚ 6/6⁄

ὑ 3ᴟ 6ѣвԛװ ϩ ▲Ȳ Л ἨḆ Ȳ⁄ דּ ȴ 5 ᴟ 7

Ϥ ПẐ Ȳῴװ ϩⱢ 6/9Ȳ⁄ Ϛדвԛװ ▲ ϩȲ ӑẞ 6/6Ȳ⁄

דּ ȴ 

Ϯȳ Ғị 

ứӃẐ М ȳЄ ц ЊϚד Ẑ ֯ ϩ ▲Ȳҫҵ ЊϚד Ẑ

Ữ Ғ Ӵ ▲ȴ ϩ ▲֥ Ɫ 0.5ȴᴖ Њϡד ѿϱ Ȳ

ḕד ϩ ▲ דּ ▲ԛӻ֫ ȴ 

ҳȳ ẕ 

ד1970 ỞȲ ẕ Ở╟ᴩԓ Ẑ ϩ Ȳ4 ṷ֮צ) 5 ҙ)֯Ẑ
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Мї ϩ ▲Ȳ7 ц 10 ֯ Ӧ ϩ ▲ȴ ϩ ֥

Ɫȸӣ HVOT ϩῶ 3еѐ ϩȲ4 0.8Ȳ5 ҙ 1.0И֥ ȷӣ HVOT

ϩῶ 3еѐ ϩȲ7 1.0Ȳӣ Snellen E ϩῶ 5еѐ ϩȲ7 0.8И֥

ȷ10 ԉᴶ ϩῶꞋ 1.0И֥ ȴЛ֥ ῏Ꞌ דּ ȴ 

Хȳ  

֯ ҏӢ ếҏӢ∟ 6ᴟ 8 Ȳ Ẃᴩ ᾼ ▲Ȳѻ ԏчמּכ Ȳ

╥ᵡֽצԒщἤӪв Ю Ἠ ȷ֯ ҏӢ Ȳ Ɫ ᵅҏӢ ếנ

ẐȲӦ דּ נ Ẑ ȴϤ › 4 ᴟ 5 Ȳѻ ȳҫ

▲ữԏЛӔế ȴ ϩ ▲Ҕ╗ Keeler Crowded logMAR testȲ ϩӑ

logMAR 0.2 (Snellen 6/9)⁄ ϚḔ ȴ 

гȳ ☺ 

Л֝צעЛ֝ ứȲҔ╗ ȳנּד ӭȳ Ϣ ȴ ӭЄֵ ứ 3

ҙП› ѿ ᴯ ▲ⱢѻȲ3 ҙѿ∟⁄Ɫ ϩ ▲ȴ Ϣ ⁄Ɫе ЂἨ

ЂἨắ ᶾ (   ϡ)ȴ 

ϝȳѡӐ 

Ẑ ϩ צ װ3 Ȳ1 ҙȳ3 ц 5 ȴἬצ 1.5 (1.5 ᴟ 2 )ế 3

(3.5 ᴟ 4 )ᾼ™ ᶁ ▲Ȳ ὑѡӐ Ӄ Ӣᾎ ứẐ ▲ᾼϚ

иȴ5 ϩ ЊϤ › ПϚ иȴ3 ϩ ▲Ҕ╗Ϯ ◕Ȳ

Ϛ ◕ⱢḕᴯẐ 3 Ȳѯӕ ẞϚԌᴞᶺן ▲ Ȳв Ҕ╗ ẪȳẒ Cֿ

ϩῶ қцṿӣ Ὑ ȴ Ẫ ╥ᵡצ ȲҔ╗ ȷCֿ ϩῶ қϚ

ֿ Є 1еѐӣȲד ὑ 0.1 ϩȲҫϚ Cֿ ϩῶ қֿ Њ

2.5еѐӣȲד ὑ 0.5 ϩȴ   Ẫ֫ צ ẞ ᴿ Ἠ ϩ

▲ қ ϩЛẞ 0.5 ПӃẐȲ⁄ Ϥ ϡ ◕ȲӦ Мїᾼ Ђ ϩ(

)ȲṳӦẐּד ἨẔ҃ Ϣ ▲ ᴯ(ᵀЛ Ӧ ᴩ ▲)Ȳ צ

῏Ȳ Ϥ Ϯ ◕ דּ ▲ȴ 

ϥȳҒ Є 

Л֝עиẔ ϩ ӭȳѠהȳד цϢ ∂עṷצЛ֝ȴצ֢ ἬצӃ

Ẑ ᴟ דּ ᶙ Пԓ ▲ȲЄ иע ֯ 4 ᴟ 6 П Ӧе Ђ╟ᴩ

ϩ ▲ȲצṷעҒ Ӵ ȳ ᴯȳ (   Ϯ)ȴѿϱ֢ Ẑ ϩ

ᾓ ῶ   ҳȴ 
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ϡ  Ẑ ϩ ☼  

ᵦ ῨȳὭ ԏ 

ȳ Ẑ ϩ ☼  

Ϛȳῂ ц ϩ  

(Ϛ) ắ ד  

1.ῂ  ȸ 4 ц 5 ›ӑ Ẑ  

2.ӃẐ ȸ 4 ц 5 ›Ẑ  

3.   ȸ Њ ד1 ᴟ М ד3 (ḕ  (װ1

(ϡ) ϩ ᵂϢ  

1.е Ђ 

2.ӃẐ ’ὢ Ϣ  

3. Ϣ  

(Ϯ) ϩ Џẓ 

EֿἨ Cֿ ϩῶȳNTU Ӵ  

(ҳ) ϩ ☼ ϩӴ ѠᾎḔ  

ṓ Ӄ ϩцӴ ▲Ѡᾎ(P.13-15)ȴ 

(Х) Ю цῶ  

1. ›Ẑ ȲЛ װ Ἠứ ȲԉϚ П ϩȲ ϩ

ᵂϢ ∟Ȳӑ ד ϩ (ῶ 1)Ἠ ϩ ▲֯ ϩῶד Ẓᴩ

ѿϱцч ЬЛ ϩП Ȳ Юᴟ דּ ȴ 

2. Ẑ Ȳὑ ắḕ ϚװП ϩ Ȳ ὨП ӑ 0.9῏Ȳ

Юᴟ דּ ȴ 

ῶ ד֢ 1 ϩ֥  

ד  4  5  6  7 ѿϱ 

ϩ֥  0.6 0.7 0.8 0.9 

ʆ ϩ ▲֯ ϩῶד ẒᴩѿϱȲ Ю Ẃȸ5 Ϛ 0.9ȲҫϚ

0.7ȷ5 Ϛ 1.2ȲҫϚ 0.9(T Ϛ 1.2ҫϚ 1.0ȲҬ ϩῶד ϚᴩȲ

ṳẒᴩ)ȴ 

3. ›Ẑ ц ЊϚד ӢȲ ϩ ▲ҵȲӼ ᴩ NTUӴ ▲ȴ

NTU Ӵ ᾎ Ἠװ5 ѿϱװ5 ᶮ῏ȲἨч ЬЛ ῏Ȳ

Л ϩ ╥ᵡ ȲЬӇ Ю דּ ȴ 
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4. Юῶ  

(1) ῂ цӃẐ ( ›Ẑ ϩ Ю   Х) 

A. ϚȳϡȳϮ ȲӇ ԓ ᶙכȴ 

B. Ӄ Бצ ῏Ȳ Ԓ ▲ ϩȲԛ ϩȴ Ϛװ

ӑ Ȳ⁄ҫѡԛᴩ ϡװ ȴӑ ῏Ȳ ϡװ

ȲЛ Юȷ Ьӑ ẞ Ȳ ᾎ Ȳ⁄ Юȴᵀצ

῏Ȳ▲ ϩ∟ȲЛ ╥ᵡ ȲӼ Ю דּ ữԏ

⇔ ȴḕװ П ϩ נּ ὑ ϩ ȴ ὑ ╥ӃẐ

Л כ ϩῶἨẔ҃ (Ẃֽȸ ϩ ȳ Ẑȳ ἤ ȳ

)Ȳ⁄ ὑ  ȴ 

C. Ӄ Бצ ῏Ȳ⁄ ᴞАᾼ ԛҵҒּמ ( ) Ȳ NTU

Ӵ ȴ ӑ ῏Ȳ᾿ ϱּמ ( ) NTUӴ ȴ 

(2) Њ( ϩЛṏ ῀   г) 

Ӈ ϩ⇔ Ң   ҿ   ȷ ϩ⇔ Ң    ҿ   ȴ 

(г)  

1. ӃẐ Ӄ ц Њ ӢἨ ӢϤ Ȳ ∂ӴḕᴯӃ ϩ נּ▲

қȲ Ϥ Ȳ ϩ ▲ NTU Ӵ ▲ ὨȲṳḕ נּ ϩ

נּ Ȳц Ю ∟ ᾙ ᶮȴ 

2. Њ ӢϤ ∟Ϛ ѣв ᴩӴ ȷ ϩ  ὑ

ẞן ῀ ὑ в›Ἇ דּ ȴ 

3. ӑ ῏Ȳ ὑ в═ ῀  Ȳ ∂ ȴ 

4. ϩ ЮȲ Ӧ דּ ȲẂֽȸ ᴩȳ ϩ֫ М

ї Ȳ⁄Л ЮᶙכȲӇ ῀   Ӄ ᴟ דּ ȴ 

5. ⇔Ὼ ֚ Ẑ ᵑԝҌ (   ϝц  ϥ)ȴ 

ϡȳ ϩ  

(Ϛ) ắ ד  

3 ҙᴟ 4 Ẑ ҠӦ  Ԓ ṳѿњ ѩ Ἠṕ ҏ EἨCֿ

П ЀѠ֣Ȳԛ ᴟ דּ ắ ϩ ▲Ȳ∂ ḕדỆứ 1ᴟ װ2 ϩ ▲ȴ 

(ϡ) ϩ ᵂϢ  

1.  

2. Ϣ ( ὑ ╓ӱϯⱢП) 
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(Ϯ) ϩ Џẓ 

1. ה ϩῶ 

Ϛ ϩ ᾎȲϞ C ֿἨ E ֿ ϩῶ כ Ȳ ὑ ϱἨ

֯Ệứ▐ϱṿӣȴ ה ϩῶМѿ E ֿ ϩῶ ֵȴ Іоᾼ ☼Ȳ

ӭ› ה ϩ ▲ῶӼБ Ɫכ ϩ ▲ ȴ 

ṿӣ ה ϩῶ ᴩ ϩ ›Ȳ֯ӣᾬ ϱП ᾃ Ṷ  ȸצ

(1)ḟứṿӣП Џẓ∟Ȳ ᾃ ϩῶПὰ ┼ Ȳ‐⇔ ᶁлȲ

⇔ צ 500ᴟ 700 ᴏ ԏȲ ▲⅍ᾼԏ ЛҠᵅὑẔϫиПϚȴ 

(2) ϩῶ ὙȲֽ ἨЛ ‐Ȳ ∟ԛṿӣȴ ϩ

▲ ⁄ ╥ᵡӔ Ȳṳ ᶔ ᴃ ӣȴ 

(3) ϩῶᾼ ⇔Ȳѿ 0.9 Ἠ 0.8 ắ ῏ פּ ֝ ȴ 

(4) ⱢѤ ȳ Ἠ П Ȳ⁄ṿӣ› ѿ 75% ┼ ♃ ∟

ṿӣȲ ᵍ ╬ ȴ 

(5) Ӧ ᴞ ѱ Ȳ⁄ ╓ ѱЛừ ȲḕϢӣᶙἹ ȴ Ӧ

Ӣѿњ Ȳ⁄ ὑ П› њ♃ Ȳṳ ╓ њ Ȳפ ᵍ

ȲᵀЛҠӣ╓  ȴכ

ṷצ(6) ▲ ֮ Лц 6 еѐȲҬצ E ֿ ϩῶ ȲҠѿ ӣӂ

І᷉ ᾼ Ȳ ὑ ▲ Ϛҙ ( Ɫ 6еѐᾼ Ȳ⁄

›Ѡ 3еѐ Ὅ І)Ȳᵓӣ Іч ═֯Ӈ ᾼ вȴ 

(7) ắ ῏ ▲῏֯֝Ϛ Ȳ ▲῏Л ὔכẞắ ῏Ἤѩ ᾼњ Ȳ

Ӈ ֫ ȷᴖכ ▲Ϣ ֵȲ ▲῏ І᷁ ы Ȳὔ І ȳ

Ȳױ Ҡѿᵓӣ ІὍ֯ Ἠ ▲῏›ѠП ᴯ Ȳ Ӧч

ẃ ắ ῏ᾼњ Ȳѿ ▲῏ Іᾼװ ȴᵀ Њї Ṯắ

ᵓӣ Іч Ẕ҃כ ᾼ ӱᵂ ȴ 

2.᷾ ה ϩῶ 

᷾ ה ϩῶϷҠᵓӣ Ẑ ϩ Ȳ᷾ ᶮצ E ֿ C ֿѿц ֿȳ

ᾬ ᶮ о ֵȲЬ∂ ѿ E ֿῶⱢừȴ ҠṼῈ ЄЊ כ 3

ᴟ 6еѐȲֽὨ МїῈ ЊȲЬҠṿӣȴ ֿ ЄчП Ὼ

ֿ Њȴ ╥᷾ ᾼה ᾚ‐⇔ ứȲѹ᷾ ᾼה ᾚц’ ὔḆ ȴ

╥Ḇ ᷾ ᾼה ȴ 
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3. ϱ₤в ה ϩῶ( ứ֯כ Ѡ  (ה

ϱ₤в ה ϩῶצᴞ цϢЏ ᵂẒ Ȳ ӣὑ ЊМד ѿϱ ȴ

ṿӣὑ Њᵅד ⁄ ṶԒ Ғ ὙȲѿ ᵍẔ֪ ᾎ ▲Ѡᾎц

ᾼ ᴖ ȴЛ ừṿӣὑӃẐ ἬӃ ȴ 

ắ ῏Ӈ ’═ ᴞ ȴᵛṿ Ȳắ ῏ϷЛ Ἠ

ȲD ᴞ ᵒᵑ ҿȳҢ ȴᴖѹắ ῏ ֻЛ כ E / C ֿ

₤ᾼ ЀѠ֣Ȳ֪Ɫ ᾼ ἤȴ֯ Ȳắ ῏Л М ᷂ ᴞ

› ȲӇ ẞ ҏɦ ḇɧᾼ И Ȳᵡ⁄

ҷ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ҳ) ּד ▲Ḕ  

1. ӣ CֿἨ Eֿ ϩῶȲ и (ԒҢ ԛҿ ) (Ӄ) Ȳ

ϩц Ṿ Ӕ ϩȴ 

2. NTUӴ ӑ ἨЛ П (Ӄ) Ȳ NTUӴ ȲἨЊї

ứẒ ᵑᾼ ϩц Ԛ֝ Ϛ П ȴ 

3. ▲Ҕ╗ Hirschberg test(Ṕ ԏч )ȳCover tests( )ȳ

Duction and Version( ц ▲)ȴ 

4. Ṿ ϩ ӔȲNTUӴ ȳ ▲ᶁ ֯ (Ӄ) ›ᶙכȴ 

5. (Ӄ) ֪ӭ› ӣМȳ  (ẂֽȸAtropineἨ Cyclopentolate)Ȳ

ṿ эὍЄṳ ᵅ ϩȲᴖ ϩц NTU Ӵ ▲П ἤȲ⁄

ὑМȳ  ᾭᴜ ᶙԓ ҷ∟Ȳԛ⇔֫ ▲ Ṿ Ӕ ϩц

 

 

 

ה ϩῶ ᷾ ה ϩῶ ϱ₤в ה ϩῶ 
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NTUӴ ȴ 

6. (Ӄ) ữԏ⇔ ԏ ▲ȲӇ Ԓ ᾭᴜ Ȳԛᴩ ▲Ȳѿ

Tropicamide Ѭ Ȳḕ 5и Ϛ Ȳ 2ʲ3װȲὑ 30ᴟ 45и

ᾭᴜ ∟Ȳ╟ᴩ ԏц(Ἠ) ȲϠ ữԏ⇔ȴ 

7. ▲ҵ ȳṔ ȳ›ἪȳѬ ȳⱶ ȳ ȳ ╥ᵡצ ȴ 

8. ֥ϱ ֢ ▲ ὨȲ ứ (Ӄ) ᾙ ѠהȲ ›Ẑ

ϩ Ю ɦ ҳ Ю ᾙ ᶮɧἨ Њ ϩ Ὠ ῀ ϱɦ

▲ Ὠɧцɦ ∂ ɧȳɦᾙ Ѡהɧ ӭȴ 

(Х) ц  

֢ ϩ ( ȳ ȳῺ ȳЛ ȳ ȳ ԏ ) ȴ 

ȳ Ӄ ϩцӴ ▲Ѡᾎ                                      

Ϛȳ ϩ ▲ 

(Ϛ) ϩ ▲Џẓ 

ᾼ ϩ ▲ῶצ ѫֿ̽ ϩῶ(Landoltôs C Chart)ếҭỒẊѫEֿ

ϩῶ(Snellenôs E Chart)ȴ›῏Ɫе Пɦ ạɧȲ ѠהⱢЊ Ȳֽ 0.1ȳ0.2ȼ

1.0ȳ1.2 Ȳ ֥Ѿ Ϣ ȴϚ ṿӣП ϩ ▲ῶЄֵ ӣ῏Ȳ

Ɫ 5еѐ(Cֿῶ)Ἠ 6еѐ(Eֿῶ)ȴ5еѐ₤ᾼ 0.1 ЀЄЊ Ɫ 14.5ᴟ 15.0

ᴏȲᴖ 6еѐ₤ᾼ 0.1 ЀЄЊ⁄ּפ 17.5ᴟ 18.0 ᴏȴ 

▲Ӄ ϩ Ȳ֪Ɫ ֣ Ѐᾼ C ὑ Ԍ ῶצ ϱᾼᵺ Ȳᴖ E

ֿῶ⁄ ױ ȷ╝∂ ϩῶП ừѿֿ̿ ϩῶⱢ ԒȲẔ Ѡ

ה 20/200ȳ20/100ȼᾼ 20ᵛ╓ ╥ 20 ᵢȴ 

(ϡ) ϩ ▲ ֮ 

ϩ ▲ῶᾼ Ὑ⇔Ȳ צ 500ᴟ 700ᴏ ԏ(Lux)ȴ ▲⅍ᾼԏ ЛҠᵅὑẔ

ϫиПϚȲṳᾃ ắ ῏П в ֻЛ צ љἨẔ҃ы‐ᾼԏ ȴӭ›ɦ

ɧᾼה ϩ ▲ῶ цȲҬ ϩῶὰ‐⇔ᶁлȲ ᵛҠȴẔ

⇔Ȳ⁄ѿ 0.9Ἠ 0.8 ắ ῏ פּ ֝ ᵛҠȴ 

(Ϯ) ϩ ▲ᾼḔ  

1.ắ ῏ ֯Ӕ (֮ Ὑצ П )ϱȲᾃ ϩῶϱᾼ

ȴ 

2.ѿ (Ɫ ᵍ ╬ ȲừӣЛ ὙӪ ὰȲḕϢϚѱȴӼҠѿắ ῏

Пњ Ȳᵀ ᾃ њП Ȳ ᵍ Ȳṳ ї╓ ╥ᵡ )
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ᴰϚ (Ԓ ҿ Ȳ∟ Ң )Ȳ ắ ῏Ẓ ᴞ Л ҵȲ

ẔЛҠ ȳ Ἠ כ ȴ 

3. ắ ῏ Ἠѩҏ ▲῏Ἤ╓П ȲҠ Є (ֽ כ(0.1 ȲϚ ᴩ

Ϛ ᴩȲ᾿ẞ ▲῏Ἤ ẞᾼכ Њ ȲẔ֝Ϛᴩᾼ

ԌἬ ӱᾼ ϩ ֽ 0.8ȲᵛⱢắ ῏ᾼ ϩȴ֝Ϛᴩ ȲЄЊϚ Ȳᴖ

ЀѠ֣Л֝ Ȳצṷ ѩҏϱϯҿҢ ЀѠ֣Ȳ Л ѩ Ѐȷצ

ṷ⁄֪ ԏ֪ ᴖҬ ѩҏ█ Ѡ֣(Ẃֽϱϯ)ᾼ ЀȲᴖѩЛҏҫ Ѡ֣

(ẂֽҿҢ)ᾼ ЀȲ ױצ ᾓȲ ▲῏ ᵍ ֣ Ѐ цḆֹו

ї ▲ȴ ▲ Ὠ ϩ ᾼ Ϛ ∂ ҙ ⁄ȲἬ ҙ

⁄Ȳ Ẃ ὙȸϚ ᴩ צ 5 Ȳ Ң ắ 0.5ṪϚ ᴩԓ

ȳ0.6ṪϚ ᴩѩ 3 ( ҙ )ȳ0.7ṪϚ ᴩѩ 2 (ḥ ҙ Ȳ

Л )Ȳ⁄ ™ Ң ᾼ ϩ Ɫ 0.6Ȳᵛѿѩҏ ҙ П Њ ᴩ

Ɫ ϩ ȴ 

4. ▲ ȲӼҠԒ ứ█Ϛ᾿ᴩП ȲӦϱᴖϯ᾿ẞắ ῏ Ἠ ᾎ

ҏ ЀᾼṪϚԝȴ֫ẞ ᴩ›Ϛԝᾼ ȲֽὨЬЛᴩȲԛ╓֫Ṫ

Ϛᴩᾼ›ϚԝȷֽὨ ṪϚᴩᾼϯϚԝȲֽױẃ֫ ȷװ ᷄

ҏ ҙ ѿϱᾼ Њ ȴ 

5.ֽ Ὠắ ῏ ϩῶϱ Єᾼ (ֽ 0.1) ᾎ ҏȲ⁄Ҡ Ɫ<0.1 Ἠ

0.1ŹȴἨ῏ ắ ῏֣ › Ȳ ֯ 3еѐ И ẞכ 0.1ᾼ ⁄Ẕ

ϩⱢ 0.1*3/5(5еѐ C)Ἠ 0.1*3/6(6еѐ E)ȴ 

6. ϩ ӑ Ȳ ῀   Ἇ דּ ▲Ȳѿ ứ ϩЛ

ṏП Ȳṳ ắ ᾙȴ 

(ҳ) ϩ ▲ᾃ Ṷ  

1.Ɫ ᵍᵂ ἨД Ȳ н ∕ắ ᾼЊὣх ὑ ѿвȴ 

2. ᾼ╓ӱ ȷḆЛ ᴰ Ѐȴ 

3.Ϛ Ԓ ▲ ϩȲԛ ▲ Ӕ ϩȲ ᶮ ῏֪ậ Л―Ҭ

Ӕ ϩȴ 

4.ᴕ Ӄ ᾼכ ⇔Ȳ ϩ ᾼ֥ Ȳӭ› Ɫȸ7 0.9ȳ6 0.8ȳ

5 0.7ȳ4 0.6ȴ 

5. Лẞ֥ ṳЛ ὑῺ ȷ ẞ֥ ȲӼЛῶӱḥῺ ȴצ

ữԏ Ȳᶁ Ӧ דּ ᾭᴜ ∟ᾼ ữԏ ▲И ῀ȴ 
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6. Ӕ ϩӔ ṳЛ҅ῶ ḥ ȴ ᾼ⇔ Ȳ Ӧ דּ ḟ

ứȴ 

ϡȳӴ ▲ 

(Ϛ)Ӵ ▲Џẓ 

NTU300╥ ӣ Ӵ ᾼ ȲӦүЄ ᴞדּ ПӴ Ȳѻ ӣ

ⱢӃ Ӵ ȴḕ ԚХ Ȳ⅔ ╓Ὑ ( )ᴥ ֯Ң Ȳּמᴥ ֯ҿ

Ȳ Ὑ Ɫ 35еиȲӴ Ɫ ￼ṔȴẔה300ּ ╥ ›ӃẐṿӣᾼᵶ

ҳצ ᶮᾼדѱȲ҃ Ҡѿ╓ҏכẞᾼӴ ᶮ╥ҳ ПМᾼṪϚ ȴ

ắ ῏ ϱּמ ( ) ȲԒӱѿϚқѱ Ҡṓ ᶮᾼϚ Ȳ Ḗắ ῏ ҏᶮ

ᾭȴ Њὣх ᾎ ҏᶮᾭȲ⁄ӱѿҫᵶצҳ ᶮᾭᾼқѱ ҃╓ҏ╥ẔМᾼṪϚ

ᶮᾭȴ 

П∟ ҳ қѱ♃ Ȳҏӱ Ӵ ᾼϚ Ȳ Ḗắ ῏ ҏ Ӵ М

ᾼ ᴶᶮᾭȴ֯♃ ᾼ МȲ ῏ϷЛ῀ӭ› ᾼ╥ṪϚ ᶮᾭȲ

ᾎ ắ ῏ԉᴶ֫ ᾼ ӱ ȲҠѿ ẞ ι ᾼӭᾼȲᶺ ᾼ Ӵ

М ᾼ ᴶ ᶮȲ ֯қѱ￼ Ȳ Њὣхצ ᵂ Ӵᵛ ᾼ Ằ

ἤȴ ▲ Ȳ ХװИ ȷ ᾼȲ Сѿ╓ ԛ Ȳϭ ῏Ȳḕ

ᶁ Ғ ∟Ȳ♃ ȳ ẃȲ Ϯ Ἠ ᾎᵒứ῏Ȳ Ḃщԛ ȴ 

Ϛ ẃ Ȳ Ὑ ‐ ṾȲ֪ױ ᾿ Ὼ֯ ϯ ȲᵀӇ ᵍ

ԏếчԏȴ 

 

(ϡ)Ӵ ▲ᾃ Ṷ  

1. Ӵ ѻ ╥ ứẒ Ԛ(֝) ȴᵓӣ͈͎͏Ӵ Ҡ ᵍ

ϩ Ȳҫ ᾼכ Ȳ ᵗ ҏв Ἠ ȴ 

צ.2 ᶮЛ ҏ ֤ ȴ 

3.♃ ∟ ậȲḕװ М ⱢҳиПϚȲ Хװԓ ῏Ȳ ᾼ

Ҡ ἤ 1/1024ȴ 

צ.4 ῏Ȳừ ϱ ȲԛҒּמ ( ) ȴ 

5.ֽ ὨЊὣх ṴȲϷҠ ҃ᴞАњ═қѱȲḆὔὑ᷄ҏ֥ ᾼ ἨṔ⇔ȴ 

6. ȲЬ ᾎ ( Хװ)Ȳ⁄ Ю דּ ᾙȴ  
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ᴕѝ  

1. State-by-State Vision Screening Requirements 

http://www.aapos.org/resources/ state by state vision screening requirements 

 

2. Vision Screening Requirements by State 

http://northerncalifornia.preventblindness.org/Childrens-vision-screening-and-interventi

on  

3.National Vision and Hearing Screening Protocols 

http://www.health.govt.nz/pulblication/national-vision-and-hearing-protocols 

 

4.Primary School Health Screening 

http://www.hpb.gov.sg/HOPPortal/health-article/632  

5.Gun Kvarnstro m̈, Peter Jakobsson and Gunnar Lennerstrand ȸ Visual screening of 

Swedish children: An ophthalmological evaluation. Acta Ophthalmol. Scand. 2001: 79: 

240ï244 

6.Anna-Lena Hård, Lena Sjödell, Magnus P. Borres, Ingrid Zetterberg and Johan 

SjöstrandȸPreschool vision screening in a Swedish city region: results after alteration of 

criteria for referral to eye clinics.  Acta Ophthalmol. Scand. 2002: 80: 608ï611 

7.Ὥ ԏȳᵦ Ῠȴᴩ╜ Ӣ Ӗ ᶝϟϫשׁ⇔דṅ ȴ ›Ẑ ϩ(

) ѝ ṅשׁ ᵫȴ 

8. http://legacy.screening.nhs.uk/vision-child  

9. http://www.orthoptics.org.uk/  

10. Hopkins S, Sampson GP, Hendicott, et al. Review of guidelines for children's vision 

screenings.Clin Exp Optom. 2013 Sep;96(5):443-9.  

11. Matsuo T, Matsuo C, Matsuoka H,et al. Detection of Strabismus and Amblyopia in 1.5- 

and 3-year-old Children by a Preschool Vision-screening Program in Japan.Acta Med 

Okayama. 2007 Feb;61(1):9-16. 

12.Alberta STE Report-The safety and effectiveness of preschool vision screening  

November 2012 

13.Mema SC, McIntyre L, Musto R.,et al. Childhood vision screening in Canada: public 

health    evidence and practice.Can J Public Health. 2012 Jan-Feb;103(1):40-5 

14. nationalcenter.preventblindness.org/alabama-school-vision-requirements  

15.dhss.alaska.gov/.../VisionScreeningGuidelinesPre-schoolSchoolPopulati  

16.nationalcenter.preventblindness.org/arkansas-school-vision-requirement  

17.http://www.azed.gov/health-nutrition/files/2014/07/visionscreening2010.pdf  

18.www.cde.ca.gov/ls/he/hn/documents/visionreport.pd  

19.https://www.cde.state.co.us/sites/default/files/.../nurvisionguidelines.pd  

20.www.sde.ct.gov/sde/lib/.../Guidelines_Health_Screenings_CSDE.pdf  

http://www.health.govt.nz/pulblication/national-vision-and-hearing-protocols
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21.regulations.delaware.gov/AdminCode/title14/800/815.shtm  

22.nationalcenter.preventblindness.org/florida-school-vision-requirements  

23.www.gachd.org/Form%203300%20Revised.pdf  

24.nationalcenter.preventblindness.org/hawaii-school-vision-requirements  

25.nationalcenter.preventblindness.org/idaho-school-vision-requirements  

26.precision-vision.com/illinois-vision-screening-guidelines  

27.http://www.doe.in.gov/sites/default/files/health/new-vision-requirements-letter.pdf

 

28.https://www.educateiowa.gov/student-health-requirements  

29.www.kdheks.gov/bfh/download/VisionGuidelines2004.pdf  

30.nationalcenter.preventblindness.org/kentucky-school-vision-requirements  

31.nationalcenter.preventblindness.org/louisiana-school-vision-requirements  

32.nationalcenter.preventblindness.org/maine-school-vision-requirements  

33.www.mva.maryland.gov/_resources/docs/DL-043.pdf  

34.www.mass.gov/eohhs/docs/dph/com-health/school/vision-letter.pdf  

35.www.michigan.gov/.../0,5885,7-339-73971_4911_4912_6238_76134  

36.www.health.state.mn.us/divs/cfh/.../visionscreening/.../visionguidelines.  

37.www.asha.org/.../info/MS/Mississippi-Hearing-Screening-Requirements  

38.ohio.preventblindness.org/montana-school-vision-requirements  

39.www.sos.ne.gov/rules-and-regs/regsearch/.../Chapter-07.pdf  

40.nationalcenter.preventblindness.org/new-hampshire-school-vision-requi.  

41.nc.preventblindness.org/childrens-vision-screening  

42.nationalcenter.preventblindness.org/north-dakota-school-vision-require.  

43.www.nmschoolhealthmanual.org/.../10_NMVisionScreeningStandards  

44.164.64.110.239/nmac/parts/title07/07.030.0011.htm  

45.nationalcenter.preventblindness.org/new-jersey-school-vision-requirem  

46.www.p12.nysed.gov/sss/documents/VisionScreeningGuidelines2014.pdf  

47.https://www.odh.ohio.gov/~/media/ODH/ASSETS/Files/cfhs/hearing and vision 

screening  

48.www.ok.gov ü ... ü Child and Adolescent Health  

49.nationalcenter.preventblindness.org/oregon-school-vision-requirements  

50.www.pacode.com/secure/data/028/chapter23/chap23toc.html  

51.www.health.ri.gov/healthcare/screening/childhoodvision  

52.northerncalifornia.preventblindness.org/south-carolina-school-vision-re  

53.www.tennessee.gov/assets/.../csh_school_health_screening_guidelines.p.  

54.https://www.tn.gov/.../se_eligibility_vision-hearing_screening_guidlines.  

55.nationalcenter.preventblindness.org/texas-school-vision-requirements  

56.www.schools.utah.gov/.../School-Vision-Screening-Guidelines-2013.as  
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57.healthvermont.gov/local/school/documents/SP26_screening.pdf  

58.nationalcenter.preventblindness.org/virginia-school-vision-requirements  

59.northerncalifornia.preventblindness.org/washington-school-vision-requ  

60.northerncalifornia.preventblindness.org/west-virginia-school-vision-req.  

61.www.woa-eyes.org ü CHILDREN'S PROGRAMS 

62.nationalcenter.preventblindness.org/wyoming-school-vision-requirements  

63.Ὥ ԏȳ ȴᴩ╜ Ӣ ȸү ֮ ›Ӄ ϩ ӱ › Ȳ

ϥϫϮד⇔ ᵫȴ 
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 Ϯ  ӃẐ ϩ Ṏ ▲ᾃ Ṷ  

Ḛῆ  

ȳ ӃẐ ϩ  

╥ П Ȳ╥ḕ Ϣ ҵꜜ ᾼ ȲḆ╥ ᾼ ỪȲ

ֻ ϩ’ Ӈ Њ ȴ ṅȲϢשׁ ṳϚӢϯẃ― ЄϢֽצ 1.0П

ϩȲ ϩ╥ Ṏ ẃᾼȴ ẐҏӢ∟Ȳ ц ― Ở ṎȴҏӢᴟ 3

╥Ϣ ϩ Ṏ ᾼ ◕ȲẔ∟ᴟ 5 ϩЬ ᾼ ṎȲᴟ 10 ᾼצ)

῏ 12 ) ϩ Ṏ― ẞכ ◕Ȳֽ Ẕ҃ Ҡ ẔϚӢ ═Ӕ П ϩȴ 

Ϛȳ Ṏ 

Ṏ╥ Ӣ֯Є в ᾼ ȲӇ Ṝצ ᾼ ԈИ Ӕ

ᾼ Ṏ ẃȴ ԒȲד ᾼ ȲҔ╗ Ȳ цЄ Ȳ֯ ϱ Ӈ Ӕ ȷ

ẔװȲӇ ẓ ẛ Ṏᾼ Ԉȴ 

ᴶ ẛ Ṏᾼ Ԉȹᶺ ᷂ ᾼ Ṏиכ ϩ

иᵑ Ὑȸ 

(Ϛ) ϩ Ṏ 

ẛ ϩӔ Ṏᾼ Ԉ╥ ẐҏӢ∟ Ӈ ᾼ Ȳᴖ

⁄ ẓ Ϯ Ԉȸ(1) Ӈ ᷾ ֯ ᾼМї Њ

Ҏᴯ Ȳ Ұ ╥ Ӈ ӭ Ȳḥצ ȷ(2)֯׀ Ϥ ᾼ Ӈ

֯ ϱȷ(3) Ϥ ᾼ ḥצ ᴰȴẓ Ϯ ԈȲ ϩ

И Ӕ ᾼ Ṏ ẃȴ 

(ϡ) ϩ Ṏ 

ᴖẛ Ӕ Ṏᾼ ԈȲ⁄Лᵀ ϩ Ṏ Ӕ Ȳ Ӈ

֝ ֝Ϛ ӭ ȲϷ ╥ Л צ ȲИ֯׀ Ṏᶙԓȴ ᾼ

҅ῶ ╥Ӵ ȴ 

ϡȳӃẐ ϩ Ṏ ѻ֪ 

֯ Ṏ ◕ȲֽὨ ѽ ṷӔ ᾼẛ Ȳ ϩἨ╥ ― ᾎ

Ӕ ȴ ᴖṕȲԉᴶ ֪ṿ ᾎ ᾼ Ȳ ϩ Ṏ― ắ

 Ȳ Ἤכ ᾼ ȴ ᴖṕȲֽὨ֪ⱢϚ ᾼ ϩ ṎЛṏ(Ẃֽצ )ȲἨ

Ẓ ᾎ֝ ֝Ϛӭ (ֽ )Ȳ― כ ᾼ ( ѽӴ )ȴѿ

ϯЮ ӃẐכ ϩ Ṏ ᾼѻ ֪ȸ 
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(Ϛ)  

ᾼứ ╥Ẓ ᾎ֝ ֝Ϛӭ ȴ ӃẐ֯ ϩ Ṏ ◕ צ ׀

֯Ȳ֪ⱢẒ ᾼ ЛϚ ȲҠ כ Ἠ ᾼЛӔ Ȳ Є Ɫ

Ϡᵍ ṷЛӔ ᾼ Ȳ ᾼṪ ᾼ ɦ ḀɧϯẃȲṿ

ϩ ᾎӔ ṎȲ כ ᾼ ȴϭ֪ⱢẒ ᾎ֝ ֝Ϛ

ӭ Ȳ Ԛ֝ Ϸ ᾎӔ ᾼ ṎȲ Ӵכ ᾼ ҷȴ֪ױ ֯ӃẐ

ϩ Ṏϱ╥Ϛ −Єᾼ Ȳ֪Ɫһ ֝ כ ϩ Ṏắ ( )

ᾼ ( ҷӴ )Ȳ֪נױ נ ᾙ ╥ ᾼȲ╥ЊẐ ᾼדּ

ȴ 

(ϡ)ữԏ  

ữԏ ╥ɦ⇔ ɧȴҵꜜᾼ ᾼữԏṆ ᷉ Ȳ ֯

ϱȲ ПⱢɦӔ ɧȲ ֯ ϱ ӢϚ ᾼ ȲӃẐắẞ

ᾼẛ Ȳ ϩ― Ӕ ᾼ ṎȴצṷӃẐϚӢϯẃȲ צ ᾼῺ

Ἠ Ἠ ṷữԏ ᾼ Ȳѿ ὑҵꜜ ᾎ ֯ ϱȲ Ӣᾼ

╥Ϛ ᾼ Ȳ ѽӔ ᾼẛ Ȳ ṷӃẐᾼ ϩ Ṏ ắẞ  Ȳᴖ Ӣ

ȴ 

(Ϯ) Л  

Л ╥ữԏ ᾼἋᴼȲҬ╥Ẓ ᾼ⇔ ЛӂᶁȲẂֽẒ ╥Ὼ Ἠ

ȲᵀϚ ⇔ ȲϚ ⇔ ᵅȲṪ ⇔ ᾼṪϚ ― ὔצ ȴἨ╥Ϛ

Ӕ ȲҫϚ ⇔Ὼ Ἠ Ἠ Ȳצữԏ ᾼṪ ὔᶮכ ȴ 

(ҳ)  

֯ ẞ П›Ȳ֪Ɫԏ ᾼ ᴰϠȲ ᾎ ẞӔן

ᾼ ẛ Ȳ ϩᶙԓ ᾎӔ ṎȲ ὔ Ӣ ᾼ ȴ ṷ

ᾼ ȲẂֽԒщἤӪв ȲԒщἤ ϯ₣ȲṔ Ӫ ȴ 

(Х)Ẕ҃ 

Ẕ҃ ӃẐכ ϩ Ṏ ᾼ֪ ȲֽԒщἤ ȲӦὑ Лᴞѻᾼ

Ȳ ֯ Мї ЊҎᾼ − ȲϷ   Ӕ ᾼ ϩ Ṏȴ 

Ӧѿϱ ὙҠѿ῀ ȲЛ ╥ ϩἨ╥ Ȳ һכ Ṏ ᾼ

֪Єֵ╥ԒщἤᾼȲᶺ Ӈ цנ ṷ ֪ṳ һ Ȳ ᾼ ṎИ

⌠ Ӕ ȴӃẐ ϩ’ ȲϚӎ Ṏᾼ   Ȳ ЛҠ ᶙԓ⌠ ȴ

נ נ ᾙ Ȳ ∂Ӕ ᾼ ϩȲ╥ דּ ᾼ ԉȴ 
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ȳ ӃẐ ϩ ▲ᾃ Ṷ  

ᾼ Ḕ Ṯ’ ╜ ᾼ Ȳү Ἤצᾼ ›ӃẐ ắ

ᾼ Ȳṿ   ẞ ϩ’ Ӈ Њ Ȳὑ╥ ֯ӃẐ −Њᾼ

Ȳ― Ở ҃ ᴟ דּ Ḗ ϩ ▲ȴ ṷצ Л ѩ ϩῶȲꜙᴟᶙ

ԓ ᾎ ֥ᾼɦЊ ɧȲ דּ ֯ ῀ ϱ ‒ї Ȳצ Ϸ

ṷЊ™І ЄᴀȲᴖЊ™І Ϸ ₃₃Є ȴ Ὠ╥   ᴖḔȲ

Њ™ ЄҠѿ ֥∟ԛҏ ὑ ›Ȳ ᾼ╥צ Б ҷ ᾙ Ṿ

Ȳ ϯᾼ╥ Ồ ȴד‒ ᾼ ᾓ Л╥ṝ ϩ’ ṿỄᾼ דּ

Ἤ ṓȲֽ֪ױᴶ ṷ Л ѩ ϩῶȲꜙᴟᶙԓ ᾎ ֥ᾼɦЊ ɧȲ דּ

Ӈצ כ ᾼї ȲИה ц ᾼ ᵗ҃ ȴ 

ϚȳӃẐ ϩ ▲ᾼ  

ὑϚ ӃẐȲ דּ ᾼ ▲╥ҟ ╥ᵡצ ϱᾼ ц╥ᵡצ

ᾼ֪І֯׀Ȳ֪ױ ▲ᴟю Ҕ╗(1) ϩȳ(2) ᴯц ȳ(3)ữԏᾭ ȳ

(4) ›◕ȳ(5) Ἁȳ(6)צӇ ׄ ⅍ ▲ȲẂֽ ERGȳEOGȳVEPȳCTȳ

MRI ȴ ὑ 3ȳ4ȳ5ȳ6 Ȳv ṿӃẐ ᾎ Ȳ֥ϷҠѿᵓӣ Chloral hydrate sedation

ᾼѠᾎȲẃậ ᶺ ῀ ᾼ ȴᵀ╥ ὑ ϩц ᴯế Ȳ⁄ ֯Ӄ

Ẑ ᾼ ȲИצ ᾎᵒ ȴ 

ϡȳ∂Ӵṏֻ … 

Ȳױ֪ ֽᴶᶺ ╥ Њὣх ∂Ӵṏֻᾼ …ȲИ ẁ҃ ֻᾼ

ὢ ȴЊЊ™֯ ắ דּ ▲ ᴟюצϮ ╥ דּ Ϡ ᾼȲ Ϛ╥ᾃ

ϩ Мᾼ − Ȳ ϡ╥− ὔắẞҵꜜД ᾼ Ȳ Ϯ╥ᾃ ӭ ᾼ ϩѩ

ȴϠ ṷ ∟Ȳ ϯẃ ᵃ כᾼה№ Ȳ∂Ӵхה ȲЛὅ

ḇȲЛ≡ ᾼ כ Ȳה Њὣх ẞᵃ╥ ҃ ᾼȲᴖЛ╥ ҃ Ɫɦ

ᾼ ῏ɧȴ 

(Ϛ) Ӑ ⇔ 

ɚ ɛ Ϛ ṓᾼẂІȲẂֽצṷ Ѭ Ϡ ẛ Ȳᴖ  Ἠ Ϣ

ׄ ɦЛ ȳЛ ɧȲ ᾼЛ ȹᵃҠѿ ɦצϚ ẛẛ

ᾼɧȲ Њὣхї צ Ⱥ 

ɚ ɛרּ Њὣхרּ ֻᾼῶ ȲἨ ҃רּ █ṷ ȲἨ╥ҵῶ ȴ 

ɚ ɛЊὣх Л֥ᵂᴩⱢצ Сѿἴ ȲᵀЛ╥Ӎ Ἠ  (Ẃֽ
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҃Ӊ ἨЄ Ӎ )ȴ 

(ϡ) ֥  

Ϡצ ṷ Ӑᾼ ⇔Ȳ ׄ Ϛ ֥ ▲Њὣхᾼ Ȳѿϯ ҠẁЄ

ᴕȸ 

ṷצ .1 כ ᾼЊὣхϚכẞӪᴥ ὢ ἢ ᾂȲ֪צױ Ҡѿᴕ

Ӫ ȴ 

2. ϚṷҠѿᵮіЊὣхᾃ ϩᾼᾲẓȲ ֻ╥ ốᾼȲюṓᾼȲὔὑњ

ᾼȲ Њὣх Ҡ ẞ҃њ ᾃ ϩȴ 

3. Њὑ 4 ᾼЊὣхҠӦ  ὄ Ἠᶄ֯   ϱȴ 

4. ЊὣхᾼҊᶬỜỘ צ ֝›ẃȲ ֯ ⅍ҵȲѿᵍД Ȳ ЂЊ

ỜϷ ᵍ֯ ṛẃṛҟȲи Њὣхᾼᾃ ϩȴ 

5. ҭ Ȳ ᵍҬ   Ȳᴖ Њὣх Ȳ Њὣх

Лắ ȴ 

6. ▲ Ԓ ɦ ἤ ▲ɧ Ở(Ẃֽ ᴯȲ Ȳᾃ ᾲẓᾼ

ϩȲּמ ч  ἤ ▲)ȴяẔᶲ Л Ϛ Ở ҟ Њ Ϣᾼ

Ἠ ȲἨӣ ԏ ȴ 

7. ֻ Њὣхᶄ֯с ϱȲ ▲ Њὣхсᴟ ֝ ᴯ Ȳѿ

ᵍ҃ צ ȴɎϷ ֻᾲɏȴ 

(Ϯ) Ṏ ӐᶾҾ 

Ϡїצ ᾼ ц ᾼׄ Ȳ Ҡѿ Ở ᴩӃẐᾼ ▲Ϡȴ Ṏ

ӐᾼᶾҾ֯ Ϛ ӣϱȸ 

1. ᶩ (Observation)ȸ֯Ữӑ Ѐ ѿ›Ȳ ֢ ᾭȲẂֽЊ

῏ Ể ᾼч ╥ᵡ Ȳ ₤╥ᵡ (Hydrocephalus or 

microcephalus)Ȳ ҵ Ẓ ╥ᵡ Ȳ╥ᵡ ứḥצ (Motor or 

sensory nystagmus)Ȳṝ ╥ᵡצẔ҃ҵ (Child abuse)ȴ 

2. ҭ(History taking)ȸ Њ ῏ЀМἬ ᾼ ᾭֽ ϩ Ἠ Ȳ

ϚứЛҠἕ ȴẔ҃Ӈ Ϡ ᾼҔ╗ Ӣᾼד Ȳ ҏ ᾼ ȲӪв

╥ᵡ ֪ὑҵ Ἠ ᾬȲцӃẐӢ  Ṏ╥ᵡצ ᾼ Ȳ ҟᾙ ᾼᾭ

ᾓ ╥ Ϡ П ȴ 

דּ .3 ▲(Physical and ocular examination)ȸ ▲ӃẐἬӣẞᾼЏẓ

▲ЄϢ ṷצ Ȳ Ϡ› ᾼᾲẓҵȲ ֵֻṿӣϚṷњ ᾼה
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Ȳֽњ ה Ȳњ ה ԏ Ȳњ ה Ȳњ ה Ἁ Ȳ

Ҡ Ӵᵛ֯ ϱ― Ἤ ᾼ ȲᴖЛӇ ҪЊὣх ᴯ

ȴ֯ ▲ӃẐ Ȳ ᾼ―╥ ҃ ᾼ ϩȲᴖ−ֵ Њὣх

Л ѩ ϩῶἨꜙᴟ Л Ȳ ứἤ(Qualitative)֮ ứ҃ ᾼ

ч − ȴӭ› ӣᾼצẒ ῶӱѠᾎ ,ϚⱢF&F(Fixation and 

following)ȲϡⱢCSM(CentricȳSteadyȳMaintain fixation)ῶӱᾎȴF&F╥

Њὣхѿ ᾃ Ϛ ӭ צֽ) ᾼᾲẓ) Ȳ҃Ҡѿ ứ֮ᾃ ѹ ӭ

Ȳצ ᾼ ϩ ⱢF&F(+)Ȳ ⁄ ⱢF&F(-)ȴCSMῶӱ

ᾎϷ╥ Њὣхѿ ᾃ Ϛ ӭ Ȳᵒ ҃╥ᵡ эМҶ(Centric)Ȳ

ứ(Steady)֮ ᾃ ӭ ȲᴖMaintain fixation ⁄╥Ӧ ᾃ כ

ᾃ Ȳ╥ᵡ ═ӣ ẃᾼ ᾃ ȴ CSMẔМצϚ ᾎẓ Ȳ ֯

Ẕ›ѠҒϱ ѝЊ ɦuɧ,ῶӱun-CentricȲun-SteadyȲun-Maintain(uCuSuM 

or CSuMé)ȴֽױứἤ ▲ ᾼ╥ѩ Ẓ ч ᾼ Ȳ צ

ῶӱẔМч֯׀ Лṏᾼ Ҡ צ ȴ 

Ӑᾼ ▲ Ϡϱ ѿҵȲữԏᾭ ȳ ›◕ц ἉȲϷ ▲ȴ ṷ ӭ

ЊὣхЛ֥ᵂҠѿᵓӣChloral hydrate sedation Ȳ ῏֯ ᾼ ᶮϯ ▲Ȳ

ᵍӣ ᷿ᾼѠה(֪ⱢϚӎ ᷿Ȳϯװ Ḇᵺ ▲ϠȲЊὣх ᶹїṮצ

Ϡ)ȴϚ ᴖṕ Chloral hydrate sedationᾼ ד╥ ׄԓᾼȲᵀ╥Ϛṷ Ṏצ

ᾼЊὣх ᾃ Ȳҫҵ П∟ 4 Њ в ֻ (NPO)ȴ ᾼ ▲Ȳ

‒ד ╥ᵡצ ϱᾼ ц╥ᵡצ ᾼ֪І֯׀Ȳ דּ Ϡ Ȳṳ

ѹ ϯӔ ᾼ Ȳ ϯẃ ╥ СЊὣх Ӕ ᾼᾙ Ϡȴ Њὣх∂

Ӵṏֻᾼ … ӣϚṷ ▲Њὣх ᾼצ ⇔ ᶾҾȲד‒ דּ Ҡѿ᷊ ֻ

נ נ ᾙ ᾼṔᴥȲᴖὓѡṪ ẞЊὣхכ ֽ Є ᾼ Ɫכ ҭȲᴖ

Њὣх ẞὙщ ҟכ██ דּ Ȳ Ṕ ᾛ Ϛ ȲṪ כ ╥Ϛ

ᶶᾼФ ᴖЛԛ╥ ȴ 
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ҳ  ц  

╨ᶛ 

ȳ  

Ϛȳ Ю 

╥╓Ẓ ᾼ Л Ϛ֣֝כ ֮ѠȲẂֽϚ Ӕ›Ѡ֣כ ȲҫҵϚ כ

֣ ȴֽ֪ױὨȸ(Ϛ)ҵ ἡἡᾼȲᵀ╥Ẓ ֝צ Ϛ֣֝כ Ѡ֣ȷ(ϡ)

◒◒ᾼכὧᴫȲᵀ╥Ẓ ֝צ Ϛ֣֝כ Ѡ֣ȲѿϱẒ ᾓӐṝṳЛϚ

ứ╥ Ȳᵀ ϚḔ ▲Ȳѿ ╥ᵡⱢюṓᾼ ҵᴜ Ἠ₣᾿ ȼ ᾭᾓȴ 

вȳҵ ᾼ ᴩ Єּפ 2%ᴟ 4%Ȳ ṓᾼ ₤֪ ᾼЛ֝ᴖצἬЛ֝Ȳ

ѿвרּ ỰֵȲᵀ╥ү ȳѡӐȳ ֮ѿҵ Ựֵȴ 

ᾼ Ҡѿ иכѿϯ ֣ȸ(Ϛ) ṮἨᾙ ȷ(ϡ) Ӕ ᾼ

Ṕ⇔ȲϷ ╥ Ẓ ᾼ Ҡѿ ȷ(Ϯ) ғ ȲẂֽ ϩ

Ӵ ȷ(ҳ)Ḃ ҵ ȴ 

ᾼᾙ Ȳ֪ ᾼ ₤ᴖצἬЛ֝ȴἬѿ ὑ Ӈ צ ӐᾼϠ ȴҠѿ

иכȸв ȳҵ ȳϱϯ ȳ ҵᴜ (cranial nerves palsies)ȳ ҵ

ᴜ Ṏ (congenital cranial dysinnervation disorders) Ẕ҃ ȴ ֯∟ ᾼ◕

ṓ ᾼ ᵂЮ ȴ 

(Ϛ) Ẑ₤в  

ҏ ֯ 3 ᴟ 6 ѣЄȴ֯ 3 ѣЄἨ῏נּדḆЊᾼ ẐȲכẞצ ἤ

(intermittent Ƅ צᾼ ᾼצȳצ ḥצ)в ᾼ ᾓṳЛṇṓȲᴖѹӑӇ ֯

ѡ∟ ứ₤ᾼв⌡כ (constant esotropia)ȴ 

צ Ẑ₤в ᾼЊὣх ὔצ ᾼ Ȳᴖѹ ғ ѩ Ȳ

Ҡנּד ҏ ϱϯ ȳ ҵᴜ ᴜ(oblique muscles)ᾼᵂӣϩ ȳA Ἠ V

₤(A or V patterns) ȳἨ Ԇ₤ (latent nystagmus) ȴ 

(ϡ) ₤в  

ҏ ֯ 6 ѣЄП∟Ȳẕ₤ ᾼנּד╥֯ 1 ᴟ 5 П Ȳӂᶁ ד

╥ 2 ›∟ȴ Ϣ צ ȲᴖѹЄֵ צ 2ữԏ⇔(diopterȲDȲ1

ữԏ⇔ ὑү ‟ ᾼ 100⇔)ѿϱᾼ ȴ ғ ֯ ῴ Ҡ ╥Ӕ

ᾼȴֽὨ ϱṜ ⇔ ᾼ Ҡѿ Ẕв ᾼṔ⇔ȴ 

צ Ϣ ϱ ᾼ Ҭ כ ᾼв ȲכῺ ᾼв ⁄ Ғ

ϱ ҵᾼ ⇔ И Ȳ Ϣ╥ ἤв ϩ/ ϩѩᾼв Ϣ
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(high AC/A ratioȲϷצϢ П ѩв )ȴ 

ᾼצ Ϣ ϱ ᾼ Ҭ иᾼ Ṕ⇔Ȳ ṷ Ϣ ПⱢ и

₤в (partially accommodative esotorpia)ȴ 

(Ϯ) ἤҵ  

֯ ◕ ȴ Ϣ֯ ᾼ ȳӢ ᾼ ȳἨ῏╥иїᾼ Ἠ

ҏ Ϛ ѠȳҫϚ‹֣כ ҵ֣כ ȴצᾼ Ϣ֯ ԏϯ ϱϚ ȴ Л

צ ᾼ ȴҠ ╥ү ṓᾼ ȴẔᴞ Ҡצ ứȳᴞᴩḂ ȳ

Ἠ῏ ȴֽὨ ứ₤ҵ⌡כ Ȳ⁄Ҡ ȴ 

(ҳ) Ẑ₤ҵ  

ế Ẑ₤в ᴿȲ ҏ ֯ 3ẞ 6 ѣЄȴ֯ 3 ѣЄἨ῏נּדḆЊᾼ

Ẑכẞצ ἤҵ ᾼ ᾓṳЛṇṓȲᴖѹӑӇ ֯ѡ∟ ứ₤ᾼҵ⌡כ

ȴ 

צ Ẑ₤ҵ ᾼЊὣхϷҠ צ ᾼ Ȳ ғ Ȳ ד

ϷҠנּ ҏ ϱϯ ȳ ҵᴜ ᴜ(oblique muscles)ᾼᵂӣϩ ȴ 

(Х)в ϩЛṜ 

Ӣ֯ЄϚ ᾼẐ Ἠ῏╡ ѿ∟ȴכῺᾼὧᴫ Ȳᶺ ᾼ Ӈ

֝ ֣в Ϛ ЊṔ⇔И Ὼᾬ(Ẃֽ )Ȳצᾼ ϢכῺᾼὧᴫ ḥצ

ᾎ Ȳᵧ ҵ Ȳ ╥в ϩЛṜ(convergence insufficiency)ȴ Ϣ

ṶῺ ᾼЏᵂ ὔצ ᾼ ᾭȴ 

(г) ₤₣᾿ (dissociated vertical deviation) 

Ӣ֯ Ẑ₤ ᾼ ϢȲ Ϣ צ чᴮ ứ√(Hering 

Law)ȴ Ϣᾼῶ ╥ϱϯ ȴ Ϣᾼ Лֻȴצṷ Ϣ ֥Ẇ

Ѭӂᾼצ Ȳ ПⱢ ₤Ѭӂ (dissociated horizontal deviation)ȴ 

(ϝ)Ẕ҃  

Ẕ҃ Ẃֽ Ϯ ȳ ҳ ȳ г ȳḌ

(Duane syndromeȲ ֵ֯ẆϤɦ ҵᴜ Ṏ ɧ ẃ )ȳ

ҵᴜ Ṏ (congenital cranial dysinnervation disorders)ȳӁ (Brown 

syndrome)ȳ  ₤в (nystagmus blockage syndrome)ȳ ҷ∟ Ӣᾼ

(sensory strabismusȲ ἤ /Ϸ ӣἤ )ȳӧᾭ ד ȳ

ᴜ ϩ Ȳ Ю ϱ ᾼ Ӑ ⁄ᾼӭᾼ ȴЛ Ԛ ἤ

Ẃֽ і ᾼ Ȳ Ẕ ֪ᾼ ȴ 
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ϡȳ ᾼ ▲  

ᶙ ᾼ ▲ Ҕ╗ȸ(Ϛ)ᾃ ᾼ₤ Ἠ ϩȷ(ϡ)כῺ כ ᾼ ᴯȷ

(Ϯ) ғ ẂֽӴ ȷ(ҳ) ҵᴜᾼғ ᾼ₤ ȷ(Х) ᾭᴜ ∟ו

ԏ(cycloplegic refraction)ȷ(г) Ἁ ▲ȴиᵑ Ὑֽϯȸ 

(Ϛ)ᾃ ᾼ₤ Ἠ ϩ 

ӃẐ╥ᵡҠѿᾃ ᾬ (fixation)Ȳṳѹ ᾬ (following)ȴ ҃ ╥

ᵡצ ֻҬӣ█Ϛ ᾃ ᾬ ȴҠѿӣ CSMᾼѠᾎּנ ẞᾼ ᾓ(Ẕ҃

ɦ ᾼ ᾙɧ)ȴ 

ᵓӣ ϩῶ ứЊ™ᾼҫҵϚ צ ֻȴ ᵓӣᴶ ϩ

ῶ(CἨ῏╥ E) − ȴ צ ϩῶ ҏ ᾼᶮהϷ− (ϚװҬ ӱϚ

C ѩϚװ ӱϚᴩᾼ Cẃ )ȴ(Ẕ҃ ɦ ᾼ ᾙɧ)ȴ 

(ϡ) ᴯ 

Ҡѿᵓӣ HirschbergᾎȳKrimskyᾎẃᴷ Лы ֥ᾼ Ϣᾼ Ṕ⇔ȲЄϚ

Ҡѿ ֥ᾼЊὣхȲ⁄ᵓӣ ȴ∂ כ Ὼכ ᾼ Ṕ⇔ȴֽ

Ὠצ ᴯ(cyclotorsion)⁄ҠѿṿӣẂֽ double Maddox rod testȴ 

(Ϯ) ғ  

 Ӵ Ἠ ϩ(ẂֽWorth four dots test)ȴ 

(ҳ) ҵᴜғ  

ắẞצḥצ ạȲצḥצ ҵᴜ ᾼҠ ἤȴ ᵑᾼᾭᾓ

֝ ᾼᾭᾓȴצḥצ ἨẔ҃ᾼ Ẃֽϯ ᴜᵂӣ ⇔ȳ

Ḍ (Duane syndrome) ȴ 

ἤҵ Ҡѿ Мᾼ ϩ ᾭᾓȴ 

(Х) ᾭᴜ ∟ו ԏ 

 ᾼ ữԏ Ȳ ὑ Ἠ ᾼ ᾙ − ȴ ▲

ᾭᴜ ו (retinoscope)ȴ ὑẐ Ȳ ᵑ╥ 10 ѿ›ᾼẐ Ȳ

ᾭᴜ ∟ו ԏѠ ẞ ᾼ⇔ ȴ 

(г) Ἁ ▲ 

 Ἠ ᾼ ϷҠ (sensory strabismus)ȴ 

 

ֽ›Ἤ ȲԚ ἤ Ẃֽ і ᾼ Ȳ Ẕ ֪ᾼ Ȳ

ẂֽֽὨ֝ Ẓצ ѿϱᾼ ἨẒ ѿϱ ᾭȲ ᴕ М ᾼ
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ȷ Ϯ ֥Ẇצ э Ȳ ╥ вᴨ ᾼ ȷ ᾼ

Ẃֽ ἤ (internuclear ophthalmoplegia)⁄ ᾼ ȴ 

ᴜ ϩצҠ Ӿԉᴶ ₤ᾼ ȲֽὨ ᾼ ₤ ѿ ȲἨ῏ḕװ

▲ᾼ Ὠ ἤЄȲ⁄ ᴕ ╥ ᴜ ϩі ᾼҠ ȴẔ҃ᾼ ▲Ẃֽᴜ

ᴚ і ▲(forced duction testȳforce generation test) ֯њ › ᵂȴ 

Ϯȳ ᾼ  

₤ᾼЛ֝Ȳ ᾼѠהϷҠ Л֝ȴ ṓᾼѠᾎֽϯȸ(Ϛ)ᾙ ȷ

(ϡ) Ӕữԏ ȷ(Ϯ) Ἠֵ ȷ(ҳ) ȷ(Х) ҵᴜњ ȷ(г)ᴚ◖

ᾃ ȷ(ϝ)Ẕ҃ ȴ 

(Ϛ)ᾙ  

֯њ ᾙ П›ȲừԒ ᴩ ᾼᾙ ȴ֪ⱢֽὨ ϢצМ ẞ ⇔

ᾼ ȲẔњ ғכ Ϸѩ ᵅȴἬѿצ ⇔ ᾼữԏ ῏Ȳ Ԓ ȷ

צ і ᾼ ῏Ȳ ᴰ ѿ ȴ 

(ϡ) Ӕữԏ  

₤в Ȳцנ ѿ ᾭᴜ ∟ו ᾼ⇔ Ȳ Ҡѿ ᴯ֫ẞӔ

ᴯȴἬѿ ₤в ᾼ ϢẔ ẞṜИ ӔẔв Ṕ⇔Ȳᴖѹ

ֻ ├ᾼ И Ḃ Ẕ ᴯȴצᾼ Ϣ Ở ϱ Ҡѿ ᴯ֫ẞӔ

ᴯȲֽὨ ᾼ ֥⇔−ֻȲҠ╥֯∟ẃᾼ М в Ȳ֯ḟứ

њ П›Ȳ ԛ Ϛװ ᾭᴜ ∟ו ԏȴ 

ᾼ ϢϷצҠ ֥Ẇצữԏ Ȳֽ֪ױὨצ כ ᾼҠ ȲҠѿ

ȴצṷ֥Ẇצѩ ⇔ ᾼữԏ ᾼ ϢȲ ⇔ ᾼ ӔП

∟ȲҠѿḂ Ẕ ᾭ ȴ 

(Ϯ) Ἠֵ  

ᾼצ ϢכῺᾼв ⇔ ѩכ ᾼв ⇔ Ȳ ϢצҠ

ȴ ᾼѠᾎ Ϡכ ᾼ и ԓ ӔПҵȲ ֯ ѱᾼϯҙҒϱכ

Ὼᾼ⇔ ȴ ֯Ẑ ṿӣᾼῴ Ȳ Ϣצ ᾼ Ȳ ᵑ╥ֽᴶṿӣ

ѱᾼϯҙ ẃכῺᾼὧᴫȴ 

(ҳ)  

ṷצ Ṕ⇔ Њᾼ ϢȲҠѿ ѿ ᾼ ѱȲ юẔ ȴ 

Ϛṷ∟щἤв ᾼ ϢȲ֯њ ›Ҡѿᵓӣ Fresnel prism ֯ ѱᾼв Ȳ

ӣѿ᷄ҏ҃ ԓ ᾼ Ṕ⇔ȴ 
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(Х) ҵᴜњ  

ֽὨ ᾙ П∟ȲЬ Л Ḃ Ẕ Ȳ⁄Ҡѿ ᴩ њ ȴ

Ὑצ ᾭȲᵡ⁄ЊṔ⇔ᾼ (Њὑ 12 ⇔) Лᴕ њ ȴ 

Ẑ₤в ȲֽὨҠѿ֯Ẓ ѿ›њ ӔȲ ᾼṔ⇔ẞ 10 ⇔ѿ

вȲṪ њ ∟ᾼ ∟ ѩ ֻȴֽὨѡ∟ҏ ₣᾿ἤ Ἠϯ ᴜᵂӣ ⇔Ȳ⁄

Ҡѿᴕ ԛװњ ȴ 

и ₤в ϱԓ ⇔ ᾼ Ӕ П∟ȲЬ ᾼ׀ Ṕ⇔ȲИѿ

њ Ӕȴ 

њ ᾼѠᾎṼ ᾼ ₤ᴖЛ֝ȴ ӐϱҠиכ ҵᴜϩ ȳ ҵᴜ

ϩ ȳ Ḃ ҵᴜᵂӣϩᾼ֣ ȴњ ›ᾼ − Ȳ ᵍ֝ ֯Ϛ

ᵂϮ ѿϱᾼ᾿ᴜњ Ȳѿᵍ Ӣ › ᴨ (anterior ischemic 

syndrome)ȴњ ∟ᾃ Ѐᾼ Ȳ ᵍ ╬Ȳ ᾼ ∟ ╬Ҡ כ ϩắ

ȴצϢњ ∟ צ ᾼ⇔ Ḃ ȴҫҵ эȳזּ ҵᴜ ȳ ȳ

꜠ ȳ ȳ ȳ ᴯ Ḃ é Ȳ ╥Ҡ ӢᾼẆ ȴ 

ᴫ◦Ϣ ү Ϣвҵ ᾼ ᴩ ṳЛ֝דȲ ҵᴜᾼ ϷЛԓ֝דȲ

њױ֪ ᾼ Ҡ Ṽ ᾼ ᾼ ᾓ ȴ 

Ẕ҃ᾙ Ẃֽ ἤв ᾼ ᾬȲӦὑ ᵂӣЄȲҒϱ ᾬậ ЛὔȲӭ›

Б −юṿӣȴֽὨ╥Ẕ҃ԓṝἤ і ᾼ Ȳ ᾃ Ẕԓṝἤ

ᾼ ạɎẂֽ ᴨ ᶟ ᴨ ɏȲ ᴜ ϩ Сד ▲ ᾙ Ȳ

Ἠ Юᴟ דּ ᾙȴӧᾭ ∂ ṝ ᾭᾓ ứȳᴖѹ Ṕ⇔ ứҙ

П∟Иד њ ѿ Ғњ ғכ ȴ 

(г)ᾃ ᴚ◖  

ᾃ ᴚ⇔ Ҡѿ ἤᾼ ҵᴜᾼϩ Ȳᴖ ẞḂ ᾼӭᾼȴצ

ṷв ϢҠ Ҡѿ ᾼᾙ Ȳᴖ ẞ  ᾼ Ὠȴ 

(ϝ)Ẕ҃  

ὑ ἤҵ ȲҠѿ ӣ ᾙ Ȳᵛṿ Ϣḥצ Ȳ ֵ ϢЬ

Ҡѿ Ѡᾎ Ẕ ạᾼϩ Ȳᴖ ẞḂ ᾼӭᾼȴ 

ֽὨ╥в ϩЛṜᾼ ϢȲҠѿ ( )ẃḂ в ᾼϩ

ȴצᾼ ϢҠѿ ⇔ ᾼῺ ( ἤҵ )Ἠ῏ Ἁ֣ҵᾼ

(в ϩЛṜ῏)ẃ ᾼ Мϩȴ 

ҳȳ∟  
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ᾼ Ҕᵶȸ ϩȳ ᴯᾼ оц ȴֽὨ ϩϯ Ȳ⁄ ᴕ

ȲἨ῏ ԏȴֽὨ ẃ ᾼṔ⇔ ЊȲ Ṕ⇔ Єȳ

Ȳ⁄Ҡѿᴕ њ ȴњ ∟ᾼ ϢֽὨּט ӢЄṔ⇔ᾼ ֥Ẇ

Ȳ ᾃ ╥ᵡҠ ╥ ҵᴜ ȴ 

ȳ  

Ϛȳ Ю 

ЄּפᴾϠϢЀᾼ 2%ᴟ 5%ȲֽὨḥצц ᾙ Ȳ ϢᾼӢ♄₇

כ Ȳᴖѹ Ϛכ Іᾼ ϩЛṏȴЄּצפ 3ᴟ ᾼכ5 Ϣ צ ȷֽὨ

Ϣ╥נ ẐȳҏӢᾼ ȳ Ȳ ȲֽὨצ ֯ Һ צ Ἴ

ȳ ᾬȳἨ ȲЊ™І Ϸѩצ ᾼ Ἠ ᾼ ȴ 

Л эч ȳ ч ȳᵟ ч Ȳ™Іᾼ ϩṳЛ╥ Ӣ ẃȲᴖ╥Ӣϯ

ẃП∟ Ṏᴖ ẃȴӔ ᾼ ϩ Ṏ צ ᾼ Ҡѿ ֯ ϱȳᴖ

ѹ ᾼ Ӕ (ḥצ )ȴ ╥╓ Ϣᾼ ϩЛֻЛ ᶙԓ ễὑ ϱᾼ

ȴ ╥ Ϣ֯ ϩᾼ Ṏ МצЛӔ ᾼ (ḥצ ᾼ ֯

ϱȳἨ῏ ᾼ ḥצ )Ȳᴖ ϩᾼ Ṏ ȴ ᾼ   ᾙ Ȳ

֪Ɫ ₤ᾼЛ֝ᴖצἬЛ֝Ȳ֪ױ ᾼ ἤצ ӐᾼϠ ╥ ᾼ

ϚḔȴ ϱ Ҡѿиכϯ ₤ȸ ἤ (strabismic amblyopia)ȳữԏἤ

(refractive amblyopia)ȲϭҠ иⱢЛ (anisometropia)і ᾼ ⇔

(high refractive errors)і ᾼ ȳ ἤ (amblyopia due to visual 

deprivation)ȴ ֯∟ ᾼ◕ ṷ ₤ᵂ Юȴ 

(Ϛ) ἤ  

 ╥╓ ᾼ ḥכצἏ֝Ϛ Ѡ֣ȳḥ֣֝כצϚ ӭ ᾬȴ і

ᾼ Ӣ֯ӻ ἤᾼ ȲϷ ╥ ϢҬӣϚ ȲҫҵϚ

Лӣȴ ϩᾼ Ṏ ᶺ Л ᾼҟṿӣ ȲֽὨצϚ ЛӣἨ῏ѩ

Л ṿӣȲṪ ᾼ ϩ Ṏ Ҡ צ ȴἬѿ Іᾼ ᴰ

ȲϷ ╥ Ϣӂ ṿӣᾼ Ȳѿ Ϣᾼ ȲϷ ╥ Ϣӂ юӣἨ῏

ꜙᴟЛӣᾼ ȴϚ ᴖṕȲ і ᾼ Ȳцנᾙ ᾼ Ɫ 5 ᴟ 6 Ȳ

цנ цנᾙ צ ȴ ὑ ᾼЮ ɦ ᾼ ⁄ɧϚ ȴ 

(ϡ)ữԏἤ  

 ⇔ ᾼữԏ (Ὼ ȳ ԏȳ ) ᷾כ ֯ ᾼ ҷ Л Ȳ

ֽὨ֯ ϩ Ṏ ™Іᾼ ḥצ ᾼ ȲṪ ҃ᾼЄ ѿⱢ
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ѷꜜ╥ ᾼȲ ᾼ ⇔ έ⇔ᴞ ϷЛ Ṏ −ֻȴϚӎ Ϡ ϩ

Ṏᾼ   ȲЄ ᾼ  Єứ₤ϠȲ Ϛщצ҃ כ Ḇ ȲṪ Иҟ

ẃЛцϠȲᴖѹṪ ϱ ϷכЛ ȴӦὑữԏ і ᾼ ȲẔ

ᾙ ᾼ Ɫ 6 ᴟ 8 ȲצṷҠᴟ 10 ҿҢȴ 

ֽὨ ϢצЛ (Ẓ ᾼ⇔ Лד )Ȳ ẔМѩ ⇔ ᾼ צ

Ȳצᾼ ᴴ צ ȴ 

(Ϯ) ἤ  

 ╥ ᾼ ȴ і ᾼ ẕ₤ᾼẂІ ╥Ӫв ȴֽὨѬ

Ӣ Ȳ ╥Ӫв ȴᶺ ᾼѬ צ ᾼғ ȲӪв   ԏ

Ϥ Ȳꜙᴟ ᶙԓḥצ ᷾ Ȳ ϢҬ ẞὙ ᴖכЛẞẓצ₤

ᾼ ( ᶮᾭ )ȴ Ẑ₤ᾼӪв Ȳ ᾼӪв ∟ ЛֻȲצ њ Ȳ

ѡ∟ᾼ ϩ ṎЬ ḥצ ᾎ−ֻȷᴖ Ẑצ ᾼӪв ∟ϷЛֻȲֽὨ

Лњ ȲἏἏѡ∟ᾼ Ṿ ϩҠ Лẞ 0.1(6/6)ȴ 

ֽὨ ᾼӪв Ӣ֯ ӢẐȲ ᶶ֯ 2ᴟ 3 ѣвњ Ȳѿ ẞד

Ṿᾼ ϩ ∟ȴֽὨ Ӣ֯ѩ Єᾼ™ІȲᶺ ҠѿṼẔӪв ⇔ẃḟứ

╥ᵡ ϧ( Ӣ֯Ѭ ᾼМҶᴖѹ ᾼ᾿ ֯ 3mmѿϱȲ ϩЛẞ 0.5)ȴ 

(ҳ)Ẕ҃ 

Ϛṷצ ϱᾼ Ẃֽנ Ẑ ȳ ṎЛṏ Ȳ ᾼ

ạᾼ҃ ϩ ᾼ ∟ȴᵀ╥צ−ֵ ᵘϩᾼῈצ╥ ȴӉ ᾼѩ

ѠȲֽὨ ϱᾼ ҃ ϩᾼ Ṏ ֻҬ ẞ 0.5( ḕщ┬ ᾼ

)ȲҠ╥ֽὨЛᵘϩȲὍ Ὅ Ἠ ȲṪ ҃ ᾼ ϩ

ṎҠ 0.1 Лẞȴ 

ϡȳ ᾼ ▲  

 ᶙ ᾼ ҭȲҔ╗צ ᾼ ҭȲ╥ ᾙ Ϣᾼ ϚḔȴ 

▲Ҕ╗ȸ(Ϛ) ᾼּמ ч ▲(Bruckner test)ȷ(ϡ) ᴯ ᾼ ȷ

(Ϯ)ᾃ ᾼ₤ Ἠ ϩȷ(ҳ)ҵ ▲ȷ(Х) эч ȷ(г) ғ ẂֽӴ

ȷ(ϝ) ›◕ ▲ȷ(ϥ) ᾭᴜ ∟ו ԏ(cycloplegic refraction)ȷ(ϟ) Ἁ ▲ȴ

иᵑ Ὑֽϯȸ 

(Ϛ) ᾼּמ ч ▲(Bruckner test) 

Ҡѿכҏצ ᾼ⇔ ȳЛ ȳ ȳἨ῏Ӫв ȴ ὑנּדЊȳ

Л ֥ᾼЊ™Ҡѿ ᵂᶶ ᾼѠᾎȴ 



32 
 

(ϡ) ᴯ  

▲ Ϣ╥ᵡצ Ȳ ắẞצḥצ ạȲצḥצ ἨẔ҃

ᾼ ( ɦ ᾼ ⁄ɧ)ȴ 

(Ϯ)ᾃ ᾼ₤ Ἠ ϩ 

1. ᾃ ᾼ₤  

ӃẐ╥ᵡҠѿᾃ ᾬ (fixation)Ȳṳѹ ᾬ (following)ȲҠѿᵓӣ

ЊᾲẓȲ ԏ ȴ2ȳ3 ѣЄᾼ Ẑ Ҡѿᾃ ѯӕᾼ Ȳ ԏצч ȴϷ

Ҡѿӣ CSMᾼѠᾎּנ ẞᾼ ᾓȸѿМїᾃ (central)ȳ ứ(steady)ȳ

═ᾃ (maintained)ȴ 

ᾼ ϢȲ ҃ ╥ᵡצ ֻҬӣ█Ϛ ᾃ ᾬ ȲᴖὍ ṿӣ

ҫҵϚ ȴḥצ ᾼ ϢҠѿṿӣ 10ᴟ 14 ⇔ Ἁ֣ϯᾼ

Ϣᾼᾃ ᴩⱢȴ 

ứ ᾼѠᾎẂֽ Teller Acuity CardsἨ ϩῶ ȴ 

2. ϩ 

3 ѿϱᾼ™ІҠѿᵓӣ ϩῶ כ9) 5ѿϱ Ҡѿ )ȴ в ӣᾼצ

E ϩῶȳC ϩῶȳAllen ȳLEA ᶮ ȴ ϩ ᾼ − Ȳ

Ҭ צ ▲῏ ▲῏Ȳ ֵҒϱϚᴯ  ȲֽױҠѿ ᵍ−ֵЛӇ ᾼ

Д ȲẂֽ ᾼЊὣхӉ ȴ Ȳצ ứЊ™ᾼҫҵϚ צ

ֻȲ ᾼѠᾎ╥ӣ ᾼ Ӂ ɦ ɧỂ ᾼӫ ᴰȴԛẃȲ

▲῏ᾼ ֥⇔Ϸ− ȴ 

Л֝ᾼ ϩῶ֯ ›Ẑ Ҡ Л֝ᾼצ Ὠȴ֪ױ ᵓӣᴶ

ϩῶ ╥− ᾼȴẂֽ 3ẞ 5 ᾼЊὣхȲE ϩῶ ѩ C ϩῶ (E

ϩῶᾼ Ὠ ѩ ֻ)ȴᴖѹЛ֝ᾼ ϩῶП ᾼ ▲ ὨЛừФדѩ

Ȳ ֻḕװᾼ ▲ ֯֝Ϛ ֮Ѡ ▲ȲИ ῀ Њ™Іᾼ ϩ╥ᵡצ Ḕ

Ḕȴ 

ϩῶᾼ ҏ ᾼᶮהϷ− ȲϚװҬ ӱϚ (ẂֽϚװҬ ӱ

Ἠ᷾ Ϛ C) ѩϚװ ӱϚ ᴩᾼ Cẃ (ϚװҬ ӱϚ ᾼ Ὠ

ѩ ֻ)ȴֽὨ Ϛװ ӱϚ ѿ ז ϩ ▲ȲҠѿᴕ ᵓӣצɦ

ɧ(crowding bar)ᾼ ẃ ȴ 

ȲяẔ╥ ἤᾼ ϢȲҠѿ֯ɦ ɧӣ ᾎ(fogging)ẃ

ϩȴἨ῏ ֝ ṿӣᾼ ϩȴ ᾼ™ІẂֽ ῀
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῏Ȳ⁄ ▲῏ᾼᶾҾếֹוїἨ῏ᵓӣẔ҃ѻ ᴷᾼѠᾎȴ 

Ϣ╥ѿכ ϩ֯ 0.8(20/25)ѿϯⱢ ȴ ›Ẑ צ ҠѿṼ נּד

ϩ ȴֽὨ╥ E ϩῶȲҠ Ҡѿӣ 3 0.5ȳ4 0.6ȳ5 0.7ȳ6

0.8ᵂⱢ ȴЛ ẞϠ 5ᴟ 6 ѿ∟Ȳ ẞכ 1.0ȴצᾼ ╥ѿ 0.5(20/40)

ẞ 0.67(20/30)ᵂⱢ ›Ẑ ᾼ ȴ 

(ҳ)ҵ ▲ ›◕ ▲ 

▲ Ϣ╥ᵡצ ϱᾼ ȲẂֽϱ ᴨ ȳ ϯ₣ȳ ›◕ ṎЛ

ṏȼ ȴ 

(Х) эч  

צ▲  э Ϥᾼד ἤ (relative afferent pupillary defect)Ȳ צȲῶӱצ

ϡ ᾼ ȴֽὨצẒ ᾼ эЛ ЄЊ(Ϛ ╥Єὑ 1mm ѿϱᾼ )Ȳ

ᴕ ╥ᵡצ ἤᾼ ֪ȴ 

(г) ғ  

 Ӵ (Ẃֽ Ӵ )Ἠ ϩ(ẂֽWorth four dots test)ȴֽὨצԉᴶϚ

ᾼ ϩЛֻȲἨ῏╥צ ȲӴ Ҡ Лֻȴ 

(ϝ) ᾭᴜ ∟ו ԏ 

 ᾼ ữԏ Ȳ ὑ ᾼ ᾙ − ȴ ▲ ᾭ

ᴜ ו (retinoscope)ȴ ὑẐ Ȳ ᵑ╥ 10 ѿ›ᾼẐ Ȳ ᾭᴜ

∟ו ԏѠ ẞ ᾼ⇔ ȴ 

 Ϛ ᴖṕȲֽὨ ⇔ ֯+4 ᴟ+5 ữԏ⇔(diopterȷDȷ1 ữԏ⇔ ὑү ‟

ᾼ 100⇔)ѿϱȳῺ ⇔ -7Dᴟ-8DἨḆֵȳ ԏ⇔ 2Dᴟ 3Dѿϱȳ ⇔

ᾼ 1.5Dᴟ 2DѿϱȲ ᾃ ╥ᵡצҠ ֪Ɫữԏ ™כ ᾼ ȴ 

(ϥ) Ἁ ▲ 

 ▲ Ϣ╥ᵡצ Ἠ ᾼ ȴ 

Ϯȳ ᾼ  

ᾙנ  Ȳכғᾼ ЄȴЛ ᵛṿЊ™ІБ ѩ ЄϠИ צ Ȳ

╥ ҟᾙ ȴᾙ ᾼ Ҕ╗ ȳ ȳњ ȳ ȴ

ᾙ ᾼ ∟ −ֵ֪ צ ȲҔ╗ ᾼ ₤ȳ ⇔ȳ ᾼ ȳѿ›צ ᾙ

ȳ ᾙ ᾼ ֥⇔ȳצ Ẕ҃ד ᾼ ȴ Ѡה Ὑֽϯȸ 

(Ϛ) ϩ  

ϩ ╥ ᾼ ᾼѠᾎȴ֯ ›Ẑ (3 ᴟ 6 ᾼ ◕)Ҡѿ
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ᵓӣ ϩἨ ԏȳӴ ▲ȼ Ѡᾎẃ ҏẓצ ֚ ֪Іᾼ

™Іȴ 

(ϡ)ữԏ Ӕ 

 ԏ╥ Ȳ ҠѿṿЄ иẓצữԏ ᾼ ϩ Ḕȴ Є иᾼ™

І ὑ ṳḥצ ȴᵛṿ╥ ᾼ ϢȲԏ╥ ӔẔữԏ Ȳ

Ϸצ ḔᾼҠ ȴ 

ѱḊ ᾼ Ȳ֯Њ™І∂ ṿӣׄԓ ѱ(polycarbonate lens)ȴЊϚ ᾼ™

ІҠѿ֯ ▐ ϱצ ἤᾼ Ȳѩ Л ὔ ȴЊ Ẑ⁄Ҡѿṿӣẓ ἤȳϚ

ᶮᾼכ ▐ȴ 

 ֽ ›Ἤ Ȳ3 ᴟ 6 ᾼ™ІȲֽὨ ⇔ ֯+4ᴟ+5ữԏ⇔ѿϱȳῺ ⇔

-7Dᴟ-8DἨḆֵȳ ԏ⇔ 2Dᴟ 3Dѿϱȳ ⇔ ᾼ 1.5Dᴟ 2DѿϱȲ

ᾃ ╥ᵡצҠ ֪Ɫữԏ ™כ ᾼ ȴ 

ֽὨ ϩḥצ ẞ Ȳ (ᴟюḕ 2ᴟ 3 ѣϚװ)Ȳ ϩ

ᾼᾭᾓȲֽὨḥצ ḔἨ῏ ḔȲҠ ᴕ ȴ 

(Ϯ)  

 ᴰ ѿ ȴ Іᾼ ҠѿḂ ϩȲꜙᴟϷҠѿḂ

Ϛṷ Ϣᾼ ȴ ϩᾼ Ṏ ᾼӔ ṿӣȲֽὨצ█Ϛ ֪Ɫ Ԉ

ȲᴖЛҟṿӣȲṪ Њ™Іᾼ ϩЛᵀ Ṏ ЛֻȲҠ Ḕȴ 

 ᾼ ṾѠᾎᾼ╥ᵓӣ Ӂ᷂ Ể ᾼӫ ȲD І ᾼ

Ὠ ֻȴֽὨ֪Ɫ™Іᾼӫ Ӂצ ᾼ ( ᾼּמ ȲὍ

ѠᾎП›ȲҠѿԒ Л֝ ᾼ Ӂ)ȲᴖЛ Лṿӣ ֯ ϱᾼӁ Ȳ

⁄   ẘẘҟᾃ ȲЊ™І╥ᵡצᵓӣ Ӂ П ᾼῈ

ȲἨ῏֪Ɫכ ẞ ᵅᾼᴯ ᴖḥצᶙ ᴰ ȴֽὨḥצ ẘẘ

ҟᾃ Њὣх ֥ᾼᾭᾓȲᴖ ӢֽϱἬ ᾼᾭᾓȲ ᾼ ὨЛ ЛֻȲ Ӑ

ὑḥצ ȴ 

ᾼ ϵȲ ᾼ Ὠ ֻȴЛ ṅשׁצ ӱȲḕщ 6 Њ Ϛ

щ ᾙ ᾼ Ὠ ЛֵȴҠѿṼ Ϣ ᾼ ⇔ȳ ϩ ᾼ

ч ȳ צ ᾼ ֥ ⇔Ȳ ᴩ ϱᾼ ȴֽ Ὠ ậԓщ ᾼ Ȳ

⁄ ᾃ Ҡ כ ẃᾼֻ כ ( Ӣ֯═ Ϛ ѿϱᴖѹᶙ

ԓḥצԅ ᾼϢ)ȴ֪ױ ֥ ᾼ Ѡ ứ ֫ ╥− ᾼȴ 

(ҳ)ᵓӣ ᾬ ϩ  
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ṅשׁצ  ӱȲֽὨ ╥ ȲҠѿᵓӣ 1% atropine Ѭ ϩ

Ȳᴖ ẞ ᴿ ᾼ Ὠȴ֪ױ ѠᾎҠѿӣ֯ ⇔ẞМ⇔ᾼ ȲЛ ֥

ᾼЊὣхȴ 

ᾬצҠ כ ᾼ ϩϯ ȴế ᾙ Ϛ Ȳ ᾃ Ҡ

כ ẃᾼֻ ( ) כ ȴ֪ױ ֥ ᾼᾙ Ѡ ứ ֫ ╥−

ᾼȴҫҵ ᾬҠ Ѐכ ȳ ȳї Ғ ȳ ָȼ ᵂӣϷ ᾃ Ȳ

⌠ ȴ 

(Х)њ  

 ᴷȲֽ צ כ ᾼ ֪(ẂֽӪв ȳⱶ ҏᴨȳ ϯ₣ȼ

)ȲҠѿᵓӣњ ҟ ἨḂӔ ṷ כ ᾼ ֪ȴ 

(г)  

 ֵᾼׁשṅ ӱȲ ᾼẐ ԏ╥ Ȳ ϩ ḔȲ֪ױẔ҃ᾼ

Ἠ Ҡѿ Ɫ ᾙ ᾼ ᵗȴ 

 

ṷצ  ᾼ™І( )Ȳ ϚṷֹוїȳᶾҾ ȲѠ ▲ȴצṷצ

ᾃ ϩ ᾼ™ІȲҠѿб ҃ ֯ ⱢɦὍ ɧȴᴞ ᾼ™ІЄֵЛ ế

Ϣצӭԏ ȲϷֵЛ ế Ϣꜙᴟ ϢצἬФ Ȳ ֵὧᴫḥצ ϷЛ ɦ

ɧȲ֪ױ ѿⱢ ϩЛֻȲ ϩᾼ ▲ϷҠ ᵺצ ȴЛ ֽὨѿ ▄ᴖ

ѹ ứᾼ ⇔ ∕҃ Ȳצ−ֵ™І ╥Ҡѿ ẞȲҠѿ Ғ҃ ▲ᾼ ֥⇔ȴ 

ҳȳ∟  

 ắ ᾙ ῏ ḕ 2ᴟ 3 ѣ Ϛװ ϩȴֽὨ ϩḥצ ḔȲ⁄ Ṽ

Ϣᾼ ᾓȲᴕ Ἃ  ᾼ ῏ ᵓӣכ ᾬ Ѡᾎȴצ ԛ

װ ▲ữԏᾭ Ȳכ⇔ ╥ᵡצ оȷἨ῏כ╥ᵡצҠ Ẕ҃֝צ ṳ׀ᾼ ȴ 

 

ᴕѝ  

1. American Academy of Ophthalmology. Basic and Clinical Science Course. Section6. 

AAO 2014-2015. 

2. Wright KW, Spiegel PH. Pediatric Ophthalmology and Strabismus. 2nd ed. Springer. 

2003. 

3. Taylor D, Hoyt CS. Pediatric Ophthalmology and Strabismus. 3rd ed. Elsevier Saunders. 

2013 

4. American Academy of Ophthalmology. Preferred Practice Pattern: Esotropia and 
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Exotropia. AAO 2012. 

5. Lai YH, Wu WC, Wang HZ, HsuHT. Extraocular muscle insertion positions and 

outcomes of strabismus surgery: correlation analysis and anatomical comparison of 

Western and Chinese populations. British Journal of Ophthalmology. 2012;96:679-682. 

6. Lai YH, Wang HZ, Hsu HT. Development of visual acuity in preschool children as 

measured with Landolt C and Tumbling E charts. J AAPOS 2011;15;251-255. 

7. Lai YH, Tseng YH, Hsu HT, Chang SJ, Wang HZ. Uncorrected visual acuity and 

noncycloplegic autorefraction predict significant refractive error in Taiwanese preschool 

children. Ophthalmology. 2013;120:271-276. 

 

1. ԌѝԈҬ╥ ὑ ц ᾼ ⁄Ȳᴖ ứ ᾼ ȴ 

2. Ӑв Ҕᵶ ц Юȳד ▲ȳ ⁄  

3. Ӑ ⁄ᾼӭᾼ╥ᶦ Ҡѿ ֥ ᾙЄֵ Ϣᾼ ḖȲT ╥Ẕв ЛҠ ֥

ԓ ᾼ ϢἬ ȴ 

4. ѝМ ẞᾼ ᾬȳ ȳ ₇ Ҭ╥ⱢϠ ᾙᾼ ὙȲᴖⱢϠ ứᾼὧᴫ

￼ ȴ
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Х  Ὼ ᾼ  

ᵦẈὕ 

ȳ Ὼ Ю 

ϚȳῺ ᾼứ  

Ὼ ѻ ╥Ӧὑ ᾼ כ ֯ ›Ἤ ȴכ ԏ ᴖṕȲ

֪ҠиⱢữԏἨ Ἦ  Ȳכ Ὼ ѻ ѿ Ἦ ᾼ ἤῺ Ɫѻȸ 

(Ϛ)ữԏἤῺ ( юṓ)ȸṔ ữԏ⇔ Єȳ ᶮѬ ȳ ἤӪв ȴ 

(ϡ) ἤῺ ȸϚ ἤῺ ( МЊ)Ȳ ḕ   0.37 ᴏȲῺ Ғ-1.0Dȴ

(Ӕ ữԏ ПדכϢḽἤ פּ  23.5ᴟ 24.0 ᴏȲЅἤ פּ  23.0

ᴟ 23.5 ᴏ) 

ϡȳῺ ᾼ ֪ 

(Ϛ) Ὼ ᾼ֪  

Ԓщ(NatureȲּפ 20%)ц∟щ(NurtureȲּפ 80%)֪ Ẓ ȲἨϡ῏דФ ᵂ

ӣȴ 

(ϡ)Ὼ Ӣᾼ Ȳ Ɫ ῏ ắȲỮӑצ ứ ȴ 

1.  

2.  

3. в dopamine  

4. ио  

5. ⇔ ( ἤῺ ) 

(Ϯ)Ὼ Ӣӂᶁḕד Ғᾼ⇔ (ֽῶ 2) 

  ῶ 2 ֢ ◕ Ӣӂᶁḕד Ғ⇔  

 ӂᶁḕד Ғ⇔  

Њ ц М 100⇔(-1.0D) 

М 50⇔(-0.5D) 

Є  25⇔(-0.25D) 

(ҳ) ⇔Ὼ Ẇ  

Ϛ Ὼ ⇔ 600⇔ѿϱ Ȳ Ɫ ⇔Ὼ Ȳ ⇔Ὼ ὔ ӢדנἤӪв

ȳԏ ȳ ц ҏᴨȳ ȳ∟ ∟Ґц о Ȳꜙᴟ

צ 10%ᾼ ⇔Ὼ ϢЀ ֪ⱢῺ Ẇ ᴖ ҷὙȴ 
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ȳ Ὼ Ṯᾙ 

Ṽ ȲῺ ṮП ╟Ȳ ὑỮӑ ӢῺ ἨῺ › П ȲҔ╗љ

ҵ♄ цṮѦ  Ὼ ӣ Ȳẓצ ṮῺ П Ὠȴ 

ʆ гἵ 

(Ϛ)ḕѡљҵ♄ 2-3Њ ѿϱȴ 

(ϡ)ӑ 2 ӃẐЛכ Ȳ2 ѿϱḕѡЛ 1Њ ȴ 

(Ϯ)ӣ 30и Ȳԅ 10и Ȳכ ’═ 35-40еи ȴ 

(ҳ) ԏ ҉ṜȲᶄ₲ Ӕ ȴ 

(Х)ᶁ ȲщщХ Ὠȴ 

(г)ḕדỆứ װ1-2 ▲ ϩȴ 

ȳ Ὼ  

Ϛȳ ц  ═ӃẐ Ю Ἠ ϩЛṏ ῀ ᴟ דּ ἬȲСѿ ԏц

ϩɎᵶ Ӕ ϩɏц ▲ȴ 

(Ϛ)Ṽ ᵒ Ȳ ὑ Ὼ Ἠӑ П ԏП ⇔ Ɫ Ȳ֯

ᶲἨ ᾬ ᾼᾭᾓϯȲ ᴩ ᾭᴜ ( ) ԏȴ 

̔ ȸ ᾭᴜ ( ) ԏᾼ Ҕ╗Ὼ Пῴ ȳ ϩ оȳ⇔ Ғȳ

῏Ἠḕדừׄ ױ ▲ȴҫ ɦ דּ ᾭᴜ (

) ԏ ▲ Ὑцᾃ Ṷ ɧ С   Ὑȴ 

(ϡ) ȳ ԏ☼ ȸ ֢Ϛ ᶝ (┬ Ӄ ֥ᾭᾓ ӣ)Ąּפ

Ą∟ה10ּ ֢Ϛ ᾭᴜ Ȳ ϡ Ϛ 5и Ȳ Ϛ

Ở 30и ∟Ȳ э╥ᵡὍЄᴟ 6mmѿϱȲv Ҡ╟ᴩ ԏ ▲Ȳ

צ ῏Ȳ ᴩᴞ ה ԏ ▲ȴ 

(Ϯ) ԏП ⇔ Ɫ ᵛⱢῺ ȴ 

ϡȳ ҁ ᶔῶ ȲҔ╗צ ȳ( ) ԏ⇔ ц Ȳ С Пᾙ ц

ȲҤ ᾼ ἤȴ ὑӑ ϩЛṏ ῀ ῏Ȳ Ҡ

Ṏ ᾪӐ֝דП דּ ᾪӐ ῀ Ȳ  ӻ֫ ȴ 

ȳ Ὼ ᾙ 

ὑБ ӢῺ ῏Ȳ› ᾼῺ Ṯ ╟ ὨЬЛṜѿ ạ⇔ ᾼ оȲ

ӭ› צ ᾼ ѠᾎȲϚⱢ  ₤ ᾭᴜ ו ӂ(atropine)ȲϡⱢמ 

Ṕ ₤ ѱȲҠ Ὼ ⇔ ᾼ о ⇔Ȳ ᵍ ⇔Ὼ ӢȲᵀ Ẓ ױ ᴩ
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ⱢЬ ╟ȲѿṮѦҠ ПẆ ȴ ṿӣ  ₤ ȳ ȳṔ

₤ цῺ њ ᾙῺ ѠᾎȲиᵑЮ ֽϯȸ 

Ϛȳ מӂatropine  ₤ ȸⱢӭ› Ϛצ ᾼ ᾬȲᵀ֪ ꜛԏ

ц Ὼ ᾭȲ∂ ѿᵅ ⇔Ɫ Ԓᾙ ȴ 

(Ϛ)ṿӣ ӂמ 0.01% ѬȲḕ ›Ϛ Ȳᾙ › ṳ ӂѡ ᾭц

ꜛԏȳ Ὼ ᶮȴ 

(ϡ) ṏֻӢ♄ӣכ ȲҔ╗(1)ѡ љҵ♄ ḕѡ֥ 2Њ Ȳᵀ

Ṯ ֽ ȳы ( ᴥ) ȴ(2)Ὼ ♄ М Пӣ Ȳḕ 30

и ԅ 10и (3010)ȴ 

(Ϯ)Ϛ ѣ֫ Ȳ ṳ ӂѡ ᾭцꜛԏȳ Ὼ ᶮȲֽὨ ᾓ

ứȲ═ ȲҠϮ ѣ דּ ▲ϚװȴừḕҙדἨϚד ԏ ▲Ϛ

⇔Ȳװ ứᾼᾙ Пứ Ɫḕד Ғ֯ 0.5Dѿϯ⁄ ═ ⇔ȴ 

(ҳ)Ὼ ⇔ ḕҙד Ғ 0.5D῏Ἠḕד Ғ 1D῏Ȳ ӱ ӂמ 0.01% ὨЛ

ṾȲ∂ ṳḂ Ӣ♄ӣ ȲἨ ӂמ  ⇔ȴ⇔ Л ứȲֽḕҙ

דἨϚד Ғ֯ 0.5DѿϱȲ∂ ӂמ  ⇔ ᶧⱢ 0.1%, 0.25%, 0.5%, 

Ɫ 1%ȴ 

(Х)ӼҠԒ֯ ԏ Л ᾼủ (ֽȸּוȳҍ) 0.5%Ȳֽ צ ạ⇔ Ȳ ủ

ԛ 0.25%Ȳ ⇔ оȲ ֥ủ (ҍȳ ) С ⇔ȴ 

(г)ᾃ Ẕ ⱢюṓП ᵂӣȲֽ ҉ᴨȳ ϱсȳЀ ȳ ȳ ᾭἤṔ

ᾣȲМ Ṇ Д (ṇṓ) ȲҠ і ≡ἤԏ ᾼ ⱢẒ иПϮἨḆᵅ

(ֵ ӢὑᴔדϢ)ȴ 

(ϝ)֯љҵȳ ȳ щ ҵԏ ᾼ Ἠ ы Ȳн᾿ ы Ἠ

Єы ϯӉ ♄ ȴ 

(ϥ)Ὼ 300⇔ѿϱП Ȳừḕד ▲ Ể Ȳцᾃ ц

Ҏ П ▲ȴ 

ϡȳ  

(Ϛ) ϩЛṏ῏ ѡ Ӣ♄Ȳֽכ ὰ ȳῺ ⇔ 150⇔Ȳ∂ (

ẓ) ӔȲᵀ ц  Ȳ Ɫ ẓṳᾙ Ȳ⇔ Ь сȴ 

(ϡ)צ ῏Ȳừ ᴩᴞ ה ԏ ▲ṳ Ȳֽ Л ῏Ȳ Ӵ

Ѡȴ 
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(Ϯ)Ҡ ᴥ ѱȲϷҠ Ἠֵ ѱ(+1.5D)ȴ ⇔ ѿ ϩԓ Ӕ

Ɫ ⁄ȲֽⱢᵅ⇔(200 ⇔ѿϯ)Ȳ∂ Ὼ ♄ Л Ȳ ϩ

Ḗṿӣ ȷ ⇔Ὼ ῏Ҡ ⇔ ȷ ῺП Ἠֵ ѱ ӣὑ

⇔Ὼ ἨБ֯ṿӣ  צ Ὼ(כῺ)ᵺ ᾭȲᵀ ṷԏ ѱ Лы

צ ạῺ ⇔ сȴ 

(ҳ)Ϛ ה ᶮ ѿ Ӕכ ϩⱢѻȲӼ ᾎ ạῺ ⇔ сȴ 

ϮȳṔ ₤  

(Ϛ)Ṕ ₤ П ᾙῺ Ɫᵓӣ ה ᶮ Ṕ Ἅ⇔ ᴩ ӂȲḂ Ṕ

ữԏ⇔ᴖ юῺ ⇔ Ȳ╝ẓצ Ӕц ạῺ ⇔ сᾼ Ὠȴ 

(ϡ) ṿӣ ₤ ѱᾼ ᵅד ạ ┬ Ӣ ᵓ ứ ȴ 

(Ϯ) ₤ ѱ╥ ᴩⱢȲҬ Ӧ דּ דּ ╟ᴩȴὑ ᴩἨ ϩ ӔМ

ї Ȳ╥ ч ᾎᾼᴩⱢȲϷ ׄԓ’ ȴ 

(ҳ) דּ ᴷ ῏ ᾭᾓ∟(ֽȸữԏ⇔ȳṔ Ἅ⇔цЄЊ ֪ )Ȳ Ṕ

₤ ѱȲᵀ ᾃ ᶮ Ẇ П ӢȸṔ ȳ Ἠ ȴ

ϯԝצֽ ᾭᾓȸ(1)ּמ ȳẛ ȳḲ ȳ ȳ ȳꜛԏȳ ᾬ Ἠ

☼ ȴ(2)Ṕ Ạ ȳϱӫ ᾭ ȳ ╬ȳ ȴ(3) Ѭ ȴ(4) ϩЛ

ứȳԏ ȳ ԏȴ Ӵᵛ ѱȲṳ֫ ▲Ȳ ᾓӔ ∟ѠҠ

ȴ 

ҳȳῺ њ ὑדכϢȲẔ ֯ Ṕ ῶ й‹Ḃ ữԏἍ⇔Ȳᵀ ᾎḂ

Ὼ  П ᶮȲῺ ᾼ ἉЬ֯׀ȴ 

 

ᴕѝ  

1. Ӣᾎ╟ᴩ ⁄ц Ӣ ▲ЏᵂњҌ 

2. Ӗ Ẑ њҌ 

דּ .3 ϩ’ ᵂ ╓і ∂ Ṷ  

דּ .4 ᾭᴜ ( ) ԏ ▲ Ὑцᾃ Ṷ  

דּ .5 ᾭᴜ ( )ᾙ Ὑцᾃ Ṷ  

דּ .6 ϩ’  

דּ .7 Ṕ ₤  

8. Cochrane Database Syst Rev. 2011 Dec 7 

9. Ophthalmology. 2012 Oct;119(10):2141-51., 2013 May;120(5):1080-5. 

10. J Ocul Pharmacol Ther. 2011 Oct;27(5):461-6. 

11. J Ocul Pharmacol Ther. 2010 Aug;26(4):341-5. 

12. Ophthalmology. 2016 Feb;123(2):391-9. 

13. PLoS One. 2015 Oct 20;10(10):e0140419.
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г  Л ȳ ȳ ԏ 

ᶳ  

ȳ Ẑ Л ( anisometropia) ᾼ ᾙ 

֯Ϡ Л ȳ ȳ ԏП›Ȳᶺ Ӈ ῀  

1. ╥Ϛ ᾼԏ Ṇ Ȳṳ֯ϢᾼϚӢМ Л Ḃ Ẕᾭ ȴױԏ Ṇ Ҡѿ

᷾ ֯ ϱȲ Ӧ ẞὦ ᾼЄ ӫ ᶮכ ȴ 

2. ╥ ԏ Ṇ Ϡצ צữԏכ Ȳ⁄᷾ ֯ ϱᾼ Ȳ

ⱢữԏЛӔ(refractive error)ȴ ȳῺ ȳ ԏ ꞋҠ ⱢữԏЛӔȴữԏЛӔ

╥ḥ ӔȲ צ ϩ ᾼ Ȳ ὔ כ ȴ ὑẐ ẃ Ȳ

ᾼữԏЛӔ ḥ ắ ӔȲ⁄Ҡ צ ᾼ Ӣȴ 

3. Ϛ Ӕ ᾼ ᾼ כ֯ М ᴞАᾼữԏᾭ ֣ὑḥצ⇔ Ȳ Ҫ

Ӕ о(emmetropization)ȴ 

ϚȳЛ Ю 

Ẓ ᾼữԏᾭ ЛϚ ⱢЛ ȴ ᾼЛ Ӵכ ᾼ ҷȴϚ ᴖ

ṕȲῺ ἤЛ ד цῺ ⇔ Ғᴖ ҒȲẐ ữԏЛӔᾼ ⇔ Ȳ

⁄Л ᾼ ᴩ ȴϚ ⱢЛ צ Ȳᵀ ạỮЛϠ ȴҠ і

ᾼ Ԓщἤצ֪ Ἠ ṎЛӔ ȷ ֣Ὼ ᾼ ⇔Л

Ϛ ȷ ғ Л֝Ȳ ╥Ϛ Ȳ ҫϚ Ṏ ⇔ЛϚ ȷ ҵ Ἠњ

∟Ἤ  ȷכ ה ᶮ ȴ ӔБצᾼ Ẃֽ ȳ ᵍҵ Ἠ ϷҠ

ᵍЛ ȴ 

ᾼ Л Ẕ ṳЛ ὔ ӢЛ ᾭȴᵀ╥ ᾼЛ ὔ כ

Ȳ Ȳ ᾭȴ ╥Ẓ ᵧ ЛϚ ⇔ᾼ ȲṪ ᾼ ᵂ

ṿ כ ȲᵀẒ ᾼ ֵ Ҡ פּ 50⇔ҿҢȴ֪ױ Л

50⇔ѿϱ Ȳ ᾼṪ Ҡ ѩ Ȳꜙᴟ Ӣ ᾼ ȴ ╥

Ẓ ᵧ ЛϚ ⇔ᾼῺ ȲṪ ᾼ ᵂṳ ᾎ כ֯ ᾼ֮Ѡכᾼ

ȴᵀ╥ḕ ֯һᾼ צ ᾼ ȴ֪ױҬ ⇔ Л ᾼ Ṫ Є

ᾼ Ȳ╥Л Ӣ ᾼȴֽὨ╥Ϛ Ὼ ᴖҫϚ ȲṪ Ẑ ᾼЛ ὢἨ

╥ᵡ Ӣḟứὑ ᾼ⇔ ╥ᵡ Єȴ Ẑ Ṫ כ ᴖῺ Ṫ

ῺᾼὧᴫȴֽὨẔМϚכ ⇔ ἨῺ ⇔ Ȳ⁄⇔ ᾼṪ

צ ȴ 

ϡȳЛ ᾼ ▲ ᴷ 
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ԏἨ Ҡ ▲ҏЛ ȴ֯™ ṝϱȲ⁄ ֯҉иᾼ ᾭᴜ ᾭ

ϯ ᴩ ▲ȲИҠѿ ҏ ᾼ⇔ ȴ ᾼ ᾭᴜ ԏ╥֯ ԏ 24Њ

› С ӂ(atropine)Ȳמ  1% ╥Ϛщ Ẓװ ѬȲ═ Ϯщȴ ᶙ מӂ∟

ᾼ ᾭᴜ ֯פּ ᶙ∟ᾼ 6-24Њ Ȳᴖ═ Ҡѿ 10-15щȴᵀ╥

Ẑ ẃ Ȳ ▲›֯ ṷ Л ЛѠ―Ȳᴖ ⇔ᾼ Ҡ Ϸ Ϛṷᶼϛצ

ᾼ ᵂӣȲѹ ═  Ȳ ὑ ▲ẃ Ϛ Л ȴ֪ױ ᶩϱЄֵṿ

ӣ cyclopentolateȴ֯Ϛ ѿϱᾼЊὣхȲᵛҠṿӣ 1% cyclopentolate ᾭᴜ ȴ

ḕ 5и Ϛװ ѬȲԚ ẒװȲП∟ פּ⧵ 30и ȲᵛҠ ԏ ᵂȲẔ ᾭᴜ

ế ═ פּ 8ẞ 24Њ ȴ ὧѠϢẃ Ȳ ᾼᴥ ֵȲ

ᵮןᴖ Ȳצ ֵᾼ Ἠװ ẃ ẞếᴫѠЊ™Ϛ ᾼ ᾭᴜ

Ὠȴ 

ϮȳЛ ᾼ  

Л Ҡ Њ™ᾼ ғ Ṏȴ֯ 9 ѿϯᾼẐ Ҡ ȴẔ

Ӣד Њ ғ Єȴ֪ױȲ Ẑ נ Л Ȳ҉и ӔȲ

ṳ ȴϚ ẃ ᾙ ᾼ ἤṳЛֻȲяẔ╥ Ϛ ᾼ⇔ ╥Ӕ ᾼȴ֪

ױ  Ӈ Ϡ Ẕᾙ ᾼӭᾼᴶ֯Ȳṳѹ СẐ ẃ ҒẔ ᾼ

ȴ 

רּ דּ ∂ ╥ ꞋⱢῺ ᾼЛ Ȳ֯ 2 в 250⇔Ȳ2

ᴟ 3 200⇔⁄∂ ᾙ ȴẒ ꞋⱢ ᾼЛ Ȳ֯ 1 в 250⇔Ȳ1

ᴟ 2 200⇔Ȳ2 ᴟ 3 150⇔⁄∂ ᾙ ȴϚ ẃ ᾼЛ ╥ѩ

ὔ כ ᾼȴ ὑ ԏЛ ẃ Ȳ֯ 1 в 250⇔Ȳ1 ᴟ 3 200⇔

⁄∂ ᾙ ȴ 

╥Ẓ ữԏ⇔ Є Ȳ Ҡ ҵꜜᾬכ ֯Ẓ כ

ЄЊцᴯ Єᴖі Л ȴϚ ẃ ȲЊ™ ắἤוֹױ Ϣכ ȴᵀ ╥Ṽ

ᾎᶴắȲ⁄ ѿ ᶮ ӔȲИ юכ ЄЊЛϚцᴯ Єᾼ ȴҫҵϚ

ṷЛ Ҡѿ֯Њ™ Є∟Ȳữԏᾭ ứ∟ѿṔ ӔПȴ 

 

 



43 
 

ȳ Ẑ ( hyperopia)ᾼ ᾙ 

Ϛȳ Ю 

ᾼ   ѩӔ ᾼ ẃ ȴ ╥  ếӔ Ϛ ȲṔ

Ἠ╥Ѭ ѩ ӂϷ כ ȴ ֯Ѭ Л ᾼᾭᾓϯȲ

ẃᾼ כ ὑ П∟ȴ֯ ⇔ ᾼ™ ȲẔѬ ⇔ ᴖҠ

ѿכ Ὼᾬế ᾬȴМ⇔ ™ Ὼᾬכ Л Ȳכ ᾼṶᾬ⁄Ҡѿכ

ȴю и ⇔ ™ ⁄ כ Ὼכ Л Ȳꜙᴟ Ӣ ȴ 

ṜѣҏӢᾼЊ™ Ѿ ╥ Ȳ֪ױ ṳḥצ ᾎ ṮȴϚ Њ™ᾼӂᶁ⇔

Ɫ 125⇔ȲṳѹЄֵ ᾼЊ™ ⇔ ꞋЊὑ 400⇔ȴẐ ᾼ ϩד Ȳ

֯ 8 ѿϯЊ™ȲẔ ϩҠѿẞ 1000⇔ѿϱȲП∟ ϩ ד ȴ 

ϡȳ ᾼ ▲ ᴷ 

ԏἨ Ҡ ▲ҏ ȴ֯™ ṝϱȲ⁄ ֯҉иᾼ ᾭᴜ ᾭ ϯ

ᴩ ▲ȴ 

Ϯȳ ᾼ  

֯ 9 ᴟ 10 ѿϯ™ ṝϱȲ ╥Ӕ ᾼữԏᾭ ȴ200⇔ѿϯ Л

ԉᴶᵺכ ϷЛ ᾙ ȴ ᾼ ⁄ ӔȴяẔ╥ 400⇔ѿϱᾼ Ȳ

Њїᾃ Ẕ ϩᾼ Ṏᾭ ȴצ ṅשׁ 450⇔ѿϱᾼ ᾼ ḥ ắ

ӔȲּצפ 8.6%ᾼЊὣх צ ᾼ Ӣȴᵀ╥ 4 ›ᾼЊὣхצ

ѿ Ẕ ϩᾭ Ȳ֪ױϚ ẃ ⱢϠ ᵍ ẃӘϵἤᾼ ϩ ᾎ ṎȲ 450

⇔ѿϱᾼЊὣх ắ ᾙ ȴҫҵю и ⇔ ꜙᴟ ֥Ẇữԏἤ

ἤв ȴцנ Ӕ ⇔ ᾼ ȲϚѠ Ҡṿ Ὅ ᴖЛ ⇔ ȲϷҠ

ᵍ™ Ӣ ꜙᴟ ȴ 

Ɫ ᾼẐ Ϸ╥Ϛ ȴ ὑӐṝצ ᾼẐ Ҡ∂ ѿ ᾭᴜ

∟ᾼ ԏᵂ ȳ ӔẔԓ ⇔ ȴ֪ⱢֽὨ Ӕ и⇔ Ȳ Ϣḥ ᾎ

(accommodation)ẃ ӔᴞАӐṝ ∟ᾼ Ȳ⁄ ϩṼ ȴᵀ ╥֯Ϛ

Ểѿ∟ ᵘϩȲ Ь֪ⱢЛ ᴖἴ ϱ Ȳ⁄Ҡѿᴕ ᵅּפ 100ᴟ 200

⇔ᾼ ⇔ ȴ֯ ϩḥ ᾼϢȲ⁄ ֯Ϛ Ở С ᾼ⇔ ᴖЛ Сԓ

ӔȲֽ ὨП∟ ϩЛṾȲԛ ⇔ Ғᴟԓ Ӕᾼᾭ ȴϚ ỞЛ ԓ Ӕᾼ ֪╥Ȳ

ЊὣхЬ צ ғ Ȳ⁄Ẕ ╥ ὑ ᾭ ᴖ ᾎᶙԓὍ ᾼȲ֪ױ ϱ

ԓ Ӕᾼ Ҡ ṿẔ ϩ ᴖЛ ȴҫϚѠ Ȳ֯צṷ Ӑ צ
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ϩᾼẐ ȲẔכ ṳЛ Ȳ ╥ ϱᾼ╥ԓ Ӕ Ȳ֪Ɫӂ

ὑ ᾭ ȲϚӎ ϯ и ϢҠ чᴖ вצ ȴ֪֯ױ ṷ

Ϣṝϱ ᵍԓ Ӕȴּר דּ ∂ ⇔ צȲḥ֝ד ᾼẐ Ȳ֯

Ϛ ›⇔ 600⇔Ȳ1 ᴟ 2 ⇔ 500⇔Ȳ2 ᴟ 3 450⇔⁄

ắ ᾙȴᴖẆ в ᾼẐ Ȳ֯Ẓ ›⇔ 200⇔Ȳ2 ᴟ 3 150⇔

⁄ ᴕ ᾙ ȴ֯ḥצв ᾼ Ϣ ⇔ Ҡѿּפю 200⇔ȴᴖв

Ϣ⁄∂ ԓ Ӕȴ 

 

ȳ Ẑ ԏ( astigmatism )ᾼ ᾙ 

Ϛȳ ԏ Ю 

ԏϭ ᵂ ȴЄֵ ╥֪ⱢṔ ἨѬ ֯Л֝ᾼѠ֣Ἅ⇔ЛϚ Ἤ ȴכ

Є иᾼ ԏⱢ ⁄ἤ ԏȲᴖю и ԏⱢЛ ⁄ ԏȴἬѿ ԏ ϤṔ ԛ

ϤѬ ∟Ȳṳ ֯ Ϛ Ȳᴖ╥ ᾼ ȴ ԏЄֵ╥ ἤᾼȲṳѹ֯ҏ

Ӣ ׀ ȴ֯ ӫᾼ ȳӣ ᾼ₲ Ȳ ҵ Ἠ њ Ҡ ԏᾼ оȴ

ᴖ Ҡ ᾼ ԏҒ Ȳ֪ױ ᵍ ᾼ ᵂȴ 

ϡȳ ԏᾼ ▲ ᴷ 

ԏἨ Ҡ ▲ҏҔ╗Ṕ ếѬ ᾼ ԏȴ֯™ ṝϱȲ⁄ ֯

҉иᾼ ᾭᴜ ᾭ ϯ ᴩ ▲ȴצ ⱢϠ ᵑ ԏẃ Ȳ Ғ Ṕ Ἅ⇔

▲ȴ֯Њ™ṝϱȲЄ иᾼ ԏẃᴞὑṔ ȴю иṔ ԏ⇔ ᾼ Ғ

ᵂṔ ֮ᶮ ѿ Ҡ ᾼṔ ȴ ֯ ▲П›Ȳṿӣ Ṕ Ӑ

ṝ╥ᵡצ Ϸ╥ד ᾼȴ 

Ϯȳ ԏᾼ  

֪Ɫ ԏᾼ о╥ѩ ЄȲ֪֯ױЊὑ 1 ᾼẐ Ȳ⁄ᴟю ѿװ2

ϱᾼ ԏИ ѩ ȴϚ ẃ 150 ⇔ᾼ ԏȲяẔ╥ ֣ ԏ(oblique 

astigmatism)Ȳ צ כ ᾼҠ Ȳ֪ױ ᴕ ᾙȴ Ӕ ╥⇔ ṳЛ Ȳ⁄

и ᵛҠȲᵀ╥ Њї ứ ϩᾼ ṎȴϚ ẃ ֣ ԏЛὔ כ

ᾭȲᴖ ֣ ԏ ὔ כ ϩ᷁פц ᴖḆ ᾙ ȴѿּר דּ ᾼ∂ ẃ

Ȳ ⇔֝ד ᾼ ԏȲ֯ 1 ѿϯ ԏ⇔ ὑ 300⇔ȳ1 ᴟ 2 ὑ 250⇔ȳ

2 ᴟ 3 ὑ 200⇔⁄ Ӕȴ ╥ ԏ╥ ֣ᾼȲϷ ╥Ṕ⇔ 90⇔Ἠ 180

⇔ Єὑ 15⇔ѿϱᾼ ԏȲ⁄ 100⇔ ᴕ ᾙ ȴ 
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ѿ ԏᾼ ⁄ἤẃ Ȳ ⁄ᾼ ԏҠѿṿӣ Ȳ ᶮ (Ҕ╗ цה ẃ(ה

Ӕѿ ϩȲᴖЛ ⁄ ԏ⁄ ה ᶮ Иצ ᾎ Ӕ ϩȴ֯

⇔ϢȲᵅדכ ᾼ ԏ╥Ҡѿṿӣ ẃ ᵗ ӔᾼȴᴖϚṷ ᾼЛ ⁄ ԏȲֽ

Ṕ Ȳ Ϡ ᵍ ҵȲ ӣᾼ ה ᶮ ȳ ȳṔ в

ϤȳṔ ╥֯ Ғ Ἤ ᾼҠ ᾙ Ѡהȴ 

 

ᴕѝ  

1. American Academy of Ophthalmology. Basic and Clinical Science Course. Section3. 
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2. Barrett BT1, Bradley A, Candy TR. The relationship between anisometropia and 

amblyopia. Prog Retin Eye Res. 2013 Sep; 36: 120ï158. 

3. DM Albert, FA Jakobiec. Principles and practice of ophthalmology. 3rd ed. Elsevier 

Saunders. 2008 

4. American Academy of Ophthalmology. Basic and Clinical Science Course. Section6. 

AAO 2009-2010. 

 

http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23773832
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ϝ ד  П  

   

Ἠ Ȳ╥╓Ẑ Ừ Ṏᵅὑ ȷנ ṎȲ֯

Ẑ Є Ҡ ἤ Ṿ נ ȳЮϤᾙ ȳ Ȳ╥ ṷ™

ѹ צ ᾼѠᾎȴ ғ ֯Ẑ ᷊ − ᾼṔᴥȲ ғ ЛṏҠ

Ȳ֪Ɫ ₇ ЛṾȲ  ϠẐ ѷꜜᾼֻốế ϩȲ

῀ ϩᾼ⅔ Ȳṿ ᾃ ϩЛ Мȳ ⇔♄ ȳ ᴞ ᴩⱢȳ

ȴҫϚѠ Ȳ Ҡ ᾼ ד֪ ȲẂֽ נ Ẑȳ ắ Є

њ ȳ ἤ Ȳ ὔ֥Ẇ֝ צ ȴ֪ױȲ ὑ ᾼẐ

Ȳ ϩ ▲ц ғ ᴷ╥− ᾼϚ ȲϚѠ ֪Ɫ ṷ™ ᾼѩẂ

ȲϡѠ ╥ᶦ ғ ᾼḂ ‚ ᾼ Ḕȴ 

₤ц Ѡᾎ 

Ẑ ֥ ᵫ МȲ Ừ῀ - и᷂ иⱢ ȸ(Ϛ)

ữԏ refractionȸ ȳῺ ц ԏȳ(ϡ) amblyopiaȳ(Ϯ) ȸ ἨЮ

ȳ ȳ ȳ(ҳ) ғ Лṏȸ цẔ҃ ғ (

ϩ ȳв ҵ ҷ ȳ ḀạцӴ Лṏ)ȳ(Х) ῀ᶾҾЛṜц(г)М

ἤ ϩ ȴѿϯ ֢ ѠᾎЮ : 

Ϛȳ ữԏ ▲ (∂ ▲Ȳ Ϡᴞ ԏȲế█ṷ photorefractorЛ∂ )ȳ

ԏ ( ᴕӣȲ3 ѿϯצ ᾎ ֥)ȳ ᾎ(Retinoscopy)ȳ

Photorefraction ( ד ᾎȲẂֽ plusoptixȳMTI photoscreener)ȳᴞ ה

ԏ ( 4 ѿϱИ ֥Ȳ Ẑ ᾎ ᴩ)Ȳ ϯ ȴ 

ϡȳ ϩ ▲ 

EἨ C ϩῶȲ ֿἨ ϩῶȳLea Symbol ȴ Л ֥ҠѿϯԝѠה

▲: 

(Ϛ) Blink to light 

(ϡ) OKN (optokinetic nystagmus) 

(Ϯ) FFM/CSM (fix, follow, maintain or continuous, steady, maintained) 

(ҳ) Cover test ▲Ȳ ᴰֻ  

(Х) VEP (visual evoked potential) ᴯ ▲ 
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(г) Preferential looking 

(ϝ) 16 ʄ base down test 

Ϯȳ ȸּמч (ᵓӣ᾿ Ἁ )ᾼ − Ȳњ═ה ȳ ה Ἁ

ȴ Ҡׄ ԏ ֝ ȳERGȳEOGȳ ᾌ ᵗ ȴ 

ҳȳ ғ  

(Ϛ) Ҡ ᾼ : ȳ ȳ ֿ ᴩȷ ὔиїȷ Ὼ ⇔

Ҡ ᶻכ ὰ ⇔ ȴӴ Лṏ ᵒ ȳῈ ȳњ Ầ

ȴ 

(ϡ) Ѡᾎ:  

1. Ӵ  (Titmusȳ TNOȳ Ӵ Random-dot stereogramȸẂֽ NTU 

300) 

2. ᴯ (Hirschberg testȳcover-uncover testȳalternate cover testȳprism cover testȳ

Krimsky test)Ȳиᵑ ᾃ Ѡ(5-6еѐ)цᾃ Ὼ  (30-40 еи) 

3. ϩ ᴷ (Fusional reserveȳmotor range)ȸҠѿ ֯ › Ғ Ȳ

иᵑ ™ ᾃ ѠȳῺ ᾿ẞ ҏ ⱢѦȴ 

4. ϩ ▲ (Accommodation power)ȸNPA (near point of accommodation)ȷ 

Minus to blur (add minus lens to blur)ȷFused and Unfused Crossȴ 

5. ▲ (Accommodation facility)ȸ +/- 2.0D Flipper (Accommodation 

Rock) 

6. ῀ ȸWorth-4-dots test (иᵑὑ ȳῺ )Ȳred dot test 

Хȳ ῀ᶾҾЛṜ (Visual Perceptual Skills Defect) 

(Ϛ) и ȸ 

1. Visual discrimination ( и ϩ)ȸ ᾎ иדᴿֿᶮȲ ᴶ ϩ ȴ 

2. Visual memory ( ϩ)ȸ ᾎ ȳ ȴ 

3. Visual spatial relationshop ( Ὲ ): ѽҿҢῈ Ἐȳ ֿ ᵺ

Ȳ ᴶ ϩ ȴ 

4. Visual form constancy ( ᶮᾭ⌡ứ ϩ)ȸ ᾎ  

5. Visual sequential memory ( ᶧ ϩ)ȸ ϩ Ȳ ᵂ Ἷȴ 

6. Visual figure-ground ( ￼ иέ ϩ)ȸ ᾎ ᾼ ӭἨ

Ӑȴ 
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7. Visual closure ( ᶙᶮ ϩ)ȸ Ȳ ϩ ȴ 

(ϡ) Ѡᾎȸ4-14 Ҡᵂ  

1. TVPS (Tests of Visual Perceptual Skills): non-motor 

2. TVMS (Tests of Visual-Motor Skills): Visual-Motor Integration, иᵑ ᴷϟ

: Incorrect ClosuresȳIncorrect AnglesȳLine QualityȳLine LengthsȳLine 

ConnectionsȳModification of Size or PartȳAddition or Deletion of a Partȳ

Rotation or Reversal ế Shape Overlap Error. 

гȳ М ἤ ϩ  

(Ϛ) ứ ȸCerebral visual insufficiency is caused by damages to the retrochiasmatic 

visual pathways and visual association pathway, without damaging to the anterior 

visual pathways or any major ocular disease. 

(ϡ) ṓ ֪ȸ 

Ѭ  Hydrocephalus (>50% of cases) 

 tumor 

ὦ ҏ Occipital encephalocele 

╬ After meningitis and encephalitis 

 After head injury 

ᴨ  Vascular events 

ӢẐᵅᴨ  Neonatal hypoglycemia 

ἤ Ẑ  Children with cerebral palsy 

ӫ  Part of ócorticalô visual impairment 

 William syndromeȳFragile X  

ᴞ  Autism  

Ӫв ᾙ Ἃ  Delayed treatment of cataract 

(Ϯ) ᶩ ῶ ȸ 

ᾼ Ȳ ᾼ￼  Simultagnosia 

Ὼ ᾬ 

ӣ ᾬ 

ғ / Ԇ 

ɦ Ђṵ ɧ  

ᾃ ԏ Ϸ/כ ṓצꜛԏ ᾭȲяẔ╥ thalamic damageᾼ™ Ȳ֯
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ԏ ϯ ῶ Ṿȴ 

ɦ ᾼᾬ ɧἨɦ ᾬɧ ? ᾼᴯ צ ȷ dyskinetopsia

ֵ ᴥ ѩᶮ ȴ 

і ᵂ ȸñclumsinessòȴ 

(ҳ) ȸ 

Ϡϱ דּ ▲ҵ (ᵀЄֵ ᾎ ֥)ȲҠ ӣ ▲ȲяẔ╥ Ԛ

ȲἨ╥ Ԛ  (fMRI Ἠ DTI: Diffusion-weighted imaging; Ҡ

regional white matter development)ȲϠ М Ṏц ᾼᴯ ц ȴ 

ᴷֵЛὔȲӇ ѡ Ӣ♄ᴩⱢȴנ Ẑ֪Ɫ ẞ subcortical 

white matterȲҔ╗ the optic radiationȲ ϯצ  ᾼ ȴ 

(Х) ּד ᾼṔᴥȸ 

1.  SpectaclesȸяẔ╥ ȳ ϩ ᾼ™ Ȳ 

2. ɑ ẓ Low Visual Aidȸ Юד ȳ ԏ Ἠ - ῏  Ầ

ȳ ι   ȴ 

3. њ ȴ 

4. ӫњ ȴ 

5.  ȳ ֥Ȳ ẁ ∂ ȴ 
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ϥ דּ  ἬП ▲ 

ụⱷȳ ⱷӞȳὭ ȳḈ∂ ȳ— ȳ ȳ ṃ 

דּ Ἤᾼ ▲ иⱢϚ ▲ц ᵑ ▲( ῶ 3)ȲЊẐ דּ ế

▲Ϣ ѿֹוїếᶾҾȲ Њὣхᶙכ ▲Ȳᵀצ ᾼ ᾎ ᵓᶙכӇ

▲ ȲҠ ֯  Сׄԓᾼ ᾬ ЊὣхЊ ѱẘȲἨׄ ẞ ϧἪ֯

ᾼ ϯẃᶙכ ▲ȴϚ ▲ц ᵑ ▲Пв и ֽϯȸ 

    ῶ דּ 3 Ἤᾼ ▲ 

Ϛ ▲ ԏ ▲ 

ᴯ ▲ 

▲ 

▲ 

Ἁ ▲ 

ᴥ ▲ 

Ӵ ▲ 

Ṕ Ἅ⇔ ▲ 

▲ 

ᵑ ▲ Ṕ ֮ ▲ 

▲ 

ԏԚ ▲ 

ᾌ ▲ 

Ӣ ▲ 

▲ 

ȳ Ϛ ▲ 

Ϛȳ ԏ ▲ 

ԏ ▲╥╓ ữԏᾭ ᾼ ▲ȴ Ӑṝ╥Ϛ ốᶎᾼԏ Ȳҵ

ꜜ Ṕ ȳ›ἪȳѬ ȳⱶ ҳ Л֝Ю ԛẞ ȴԏ ᷉ ᵂ

ӣ Ӣ֯Л֝Ю П ᾼꜜ ϱȲ ҵꜜ ᴟ ϱȴᶙּרᾼữԏᾭ ╥

╓Ȳҵꜜᾼ ֻ ֯ ϱȲ ϩ − ȷד ᾼȲ ╥ҵꜜᾼ

Л ֻ ֯ ϱȲі ϩ Ȳ Ҫ ữԏЛӔȴ 

ữԏЛӔϭҠиⱢῺ ȳ ȳế ԏȴֽὨ ֯ẞ П› Б Ȳ
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і ϩ Ȳ ⱢῺ ȷṿӣҎ ҠМếϚ иᾼ᷉ ϩȲṿ ֯

ϱȲẔἬ ᾼҎ ⇔Ȳ ╥Ἤ ᾼῺ ⇔ ȴ ╥ ֯ẞ П∟

И ȲϷ і ϩ Ȳ Ɫ ȷṿӣҐ Ҡ ҒϚ иᾼ᷉ ϩȲṿ

֯ ϱȲẔἬ ᾼҐ ⇔Ȳ ╥Ἤ ᾼ ⇔ ȴֽὨṔ ῶ ᵧ

⁄ ԏȲֽὨṔ Ἅ⇔צ ȳἨѬ צ Ȳ і ԏȲ ⁄ἤ ԏ

Ҡṿӣ ▀ Ȳṿ ֯ ϱȲẔἬ ᾼ ▀ ⇔Ȳ ╥Ἤ ᾼ ԏ

⇔ ȴ 

Ӧ ԏ ▲ҠѿϠ ữԏЛӔᾼ ⇔Ȳṳ ϚḔ ứẔế ϩ ᾼ …ȴ ԏ

ѠᾎצẒ ȲϚ╥҃ ה ԏ (Objective refraction)ȲϚ╥ᴞ ה ԏ (Subjective 

refraction)ȴ 

(Ϛ) ҃ ה ԏ 

҃ ה ԏҔ╗ᴞ ữ᷉ (autorefraction)ц (retinoscopy)ȴиᵑ

Ὑֽϯȸ 

1.ᴞ ữ᷉ ╥ᶺ Ϛ Ἤ῀ᾼ ԏȲӭ›Б ṿӣȲ ▲῏Ҭ

ᶄ֯ ›Ȳϯђế ϱᾼỆứќ▐Ȳᾃ ᾼӭ Ȳ Ҡѿ

ᶙכ ᾼḔ Ȳ ᴞ ҏữԏ ᾼ ȴ 

2. ⁄ ӣὑӃẐȳἨ ▲῏ ᾎ֥ᵂ ȴ ▲ ▲῏

⅍ ȳ ▲῏Ȳӣ ế ѱ ▲῏ ἉᾼчԏȲ ṳ

ҏ ▲῏ᾼữԏᾭ ȴ 

(1) ПḔ  

ᴩ Ȳ ▲῏ ắ ῏ ᴖᶄȲẒ῏ד פּ 50Ἠ 66е

иȲϷ ╥Ϛ њ ᾼ ȲѠ― ▲῏Ϛњὑ › ᵂ ȲҫϚњὑắ

῏ › ᵂ ѱ ȴ֝ Ȳѿ ▲῏ᾼҢ ▲ắ ῏ᾼҢ Ȳҿ ▲ắ

῏ᾼҿ ȴ ᾼ᷾ ԏ Ҡ ắ ῏ᾼ ›ѠȲѿ ᵍṔ Ӕ

ᾼчԏȴ 

(2) П -Ὼ ⇔  

П … Ӧ ԏ ȲṿẔכ ᾭȲױ

ѿ  ᶮԏḇᵧ₣᾿ПѠ֣ Ȳ⁄ ▲῏Ҡὑ эМ ẞ Ἁᾼчԏȴ

Ἁчԏ ᾼѠ֣ế ᾼѠ֣֝דȲ Ɫ (with motion)ȷ Ѡ

⁄чȲד֣ Ɫ (against motion)ȴ֪Ɫ Ἁᾼчԏ ԏ Ю ᾼữ

ԏᵂӣ∟Ȳ ὑ ᾼ ȲἬѿ ὑ П∟ Ȳ⁄ Ἁч
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ԏБὑ ӻϿȲἬѿế ᾼ Ѡ֣ᵧ ȷ ὑ П

›Ȳ֪ԏ ḥצӻϿȲἬѿⱢ ȴӔ ᾼ ᴯὑ Ȳ ᾼ

ᴯὑắ ῏ ᾼ∟ѠɎԏ ϱⱢ ɏȲ֪ױὑ МҠѿ

ẞ ȴῺ ⁄֪⇔ ᾼЛ֝Ȳ ᵧ Ἠ╥ ȲẂֽ-1.0D ᾼῺ

Ȳ ֯ ›Ϛеѐ Ȳ 50еиȲ⁄ ᴯὑ П∟

50еиȲ╝ᵧ ȴ 

ᴯὑ Ȳ⁄ ἉчԏЛᵧ  ᾭȲ ҉ ắ ῏ᾼ

эȴױ чԏЛ ᾼ ᴖצ ȲἬѿḥצ Ἠ ᾼ ᶮȲ

ⱢМế(neutralization)Ȳᴖױ ⱢМế (neutral point)ȴ 

ᵂ ᾼӭ Ȳ ╥᷄ẞϚ ⇔ ᾼ ѱȲҠѿṿ ᾼ

Ӧ ѱᾼữԏᵂӣȲ ὑ ᾼᴯ ȲϷ ╥ᵧ Мếᾼ ȲԛӦ

ױ ѱᾼ⇔ ῀ắ ῏ᾼữԏᾭ ȴ ▲῏ ẞ ᾼ Ȳῶӱ

ᴯὑ ᾼ∟ѠȲױ ҒҐ (plus lens)Ἠ юҎ (minus lens)ᾼ⇔

Ȳṿ ֣› ȷ ẞ Ȳῶӱ ᴯὑ ᾼ›ѠȲױ

ҒҎ Ἠ юҐ ᾼ⇔ Ȳṿ ֣∟ ȴ֪Ɫ ӣᾼ ▲ Ɫ 50

еиἨ 66еиȲἬѿ ẞМế Ȳ⁄ῶӱ ᴯὑ 50еиἨ 66е

и ȴ ếӔ ᴯὑ ᾼ Ȳד +2.0DἨ+1.5D ѱ⇔ ȲϷ

╥Ἤ ᾼЏᵂ ѱ(working lens)ȴἬѿẞМế ᾼ ѱ⇔ Ȳԛ ҟЏᵂ ѱ

ᾼ⇔ Ȳ ╥ắ ῏ᾼữԏ⇔ ȴ 

(3) П - ԏ⇔  

ὑצ ԏ⇔ ᾼắ ῏Ȳ⁄иᵑ֯Ẓ ФⱢ₣᾿ᾼѠ֣ϱȲ ẞМ

ế Ἤ ᾼ ѱ⇔ ȴᴖ Ẓ῏⇔ ᾼ ╥ ԏᾼ⇔ ȴ֯ ᵂϱȲ֪

ⱢӦ ᾼѠ֣ ֣Мế ῺȲ Ἁᾼчԏ ὔᵒ ȴἬѿ ▲῏

ừԒ Ẓ ԏѠ֣ϱ ѱ⇔ ȲṿẒ῏ᶁᵧ ȴԛḂ ѱ⇔ ṿẒ

῏Ԓ∟ ẞМế ȴẂֽϚắ ῏֯ 180°ᾼѠ֣Ȳѿ+3.0Dᾼ ѱҠѿ ẞМ

ếȲ ֯ 90°ᾼѠ֣Ȳѿ+5.0D ẞМếȴ⁄ ὨⱢ+3.0D×180°ц+5.0D 

×90°ȴל 66 еи ▲ ᾼЏᵂ ѱ+1.5DȲἬѿắ ῏ᾼữԏ Ɫ

+1.5D×180°ц+3.5D×90°ȴԛ ữԏ Ϛכ ӣᾼ ἤ ԏᶮה

(minus cylinder form)ȲכⱢ ԏ 200⇔Ȳ ⇔ 90°(+3.5D/-2.0D×90°)ȴ 

∟ȲҠԛѿ ԏ ⇔ц⇔ ᵂԛ ȴ ⇔Ѡ Ȳѿ ᾼ

ԏ ѱ Ӕắ ῏ᾼữԏ ∟Ȳ  ᶮԏḇᾼѠ֣Ȳὑ ⇔ᾼҿҢ 45°Ѡ
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֣Ȳѩ чԏᾼ ᶮȴчԏ֝דȲ⁄ῶӱ ⇔Ӕ ȴ чԏЛϚ Ȳ⁄

ԏ ѱ ⇔ȲṿчԏϚ ȴ֯ Ȳ ▲῏Ҡѿ ṝ Ἇ› Ȳ Ӧ

ᾼчԏȲѠ―ѩ ȴ⇔ Ѡ Ȳѿ ᾼ ԏ ѱ Ӕắ ῏ᾼữԏ ∟Ȳ

 ᶮԏḇᾼѠ֣ȲὑẒ ФⱢ₣᾿ᾼ ⇔ϱȲѩ чԏᾼ ᶮȴ ╥Ӕ

ᾼ ԏ⇔ Ȳ⁄чԏ  ȴ֝ד

(ϡ) ᴞ ה ԏ 

ᴞ ה ԏ╥҃ ה ԏᾼד ֤ Ȳ ▲῏ ắᴞ ה ԏ ȲЛᵀ

ế ▲῏֥ ȲW ▲῏ ҏᾼ ҏ֫ ȲӼᵛ ▲῏╥ ɦ

ɧ∟Ȳ ҏ Пᴞ чה Ȳ╝ ᴞ ה ԏȴϚ ᴖṕȲᴞ ה ԏ֯

ᶧϱ╥ӣὑ҃ ה ԏП∟Ȳ ὑ҃ ה ԏᾼ Ὠצԛ ц Ḇכ ⇔

Пᵂӣȴ 

1.ᴞ ה ԏПḔ  

иᵑ╥ ϩП ạ( ᾭᴜ ᾎц о)ȳ ԏП ứȳּמ ӂ ȳ

ϩӂ П ứȴ ᾼ Ȳ ╥ ▲῏ᶄ֯ ϩῶ›Ȳ ▲῏Л Ḇ

ѱȳ כ῏▲ Ḇ ᾼ ȴ֯ МȲ ▲῏ ҏ Ȳṳ

Ṽ ▲῏ᾼ֫ Ӕ ѱȲ ∟ԛ ҏ Ȳ ɦ ʟч ʟ ӔɧᾼḔ

Ȳ᾿ẞװֵ ▲῏Ҡѿכ Њᾼ Ȳ ▲῏ṳ Ἤ ᾼ

Ὠԛ Ẕ҃ᾼ Ȳѿ ứẔ ἤȴ 

2.ᴞ ה ԏП  

(1) о(fogging) 

ᴞ ה ԏᾼ ϚḔ ╥ оȴἬ о╥ ⇔ ЛṜᾼҎ ѱ

( Ὼ ῏ᴖṕ)Ἠ⇔ ᾼҐ ѱ( ῏ᴖṕ) ▲῏Ȳ Ẕ

Ἁכ Ἦᴟ › Ȳֽױ ▲῏ ԛᴞᴩṿӣ ϩȲ⁄ ḆЛ

(֪ ֣›ȲḆ )Ȳֽױ ϢȲ ẞ ϢὍ ϩȲѿ

Ғ ԏᾼ ⇔Ȳᶙכ о∟Ȳ⁄ Ở ᴩ ԏ Ṕ⇔ᾼ ứȴ 

(2) ԏП ứ 

ԏצӔ ἤ ԏẒ ȲӔἤ ԏṿӣҐ ▀ Ἦ› Ȳᴖ ἤ ԏ⁄

ṿӣҎ ▀ ∟ Ȳ Ϛ ὑ оϯצ ԏᾼ ȲẔѬӂц₣᾿Ẓ

╥ ὑѬ ế П 2 Л֝ᴯ ȲẔ ( Ӫ)⇔Л֝Ȳ

Ὼ ῏ ( )ȲṿӣӔἤ ԏ(Ґ ▀ )╥ ẃ ( )ᾼ ֣›

Ἦᴟ ẃ Л (Л )ᾼҫϚ ᴖ Ӕ ԏȲ Ϣ ᾼᵒᵑ╥
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ɦẒ ╥ᵡϚ Л ( )ɧȲṿӣ ἤ ԏ(Ҏ ▀ ╥чȲד⁄( ẃ

Л (Л )П ֣∟ ᴟ ẃ ( )ᾼҫϚ Ȳ Ϣ

ᾼᵒᵑ╥ɦẒ ╥ᵡϚ ( )ɧȲṶ ϱ∟῏ ѩ›῏ẃᾼ ὔᵒ Ȳ

╝ӭ›Єֵṿӣ ἤ ԏȴ 

ἤ ԏ Ṕ⇔ᾼḟứ╥Ṽ ϩῶϱП ᾭ ԏ ῶȲ֪Ҏ ▀

Ѡ֣ếẔ (focal line)Ѡ֣╥ӂᴩᾼȲϷ ╥ Ҏ ▀ Ҭ ( ∟)

Ẕ ӂᴩѠ֣ᾼ Ȳ Ϛ Ϣᴞ ԏ ῶ 90⇔Ѡ֣ Ȳῶӱ 90

⇔ ֯ вכ Ὼ Ȳ180 ⇔ ( ῺѬ )Ȳϱ

ἤ ԏ╥ ( ∟) ᾼ Ȳᵛ ∟ 180⇔ᾼ Ȳ╝

ἤ ԏ Ṕ⇔ Ὅ֯ 180⇔Ȳ Ϸ ╥Ɫᴶ ἤ ԏ Ṕ⇔╥ ԏ ῶϱ

Ғ 90⇔ᾼ ֪ȴ Ғ ἤ ԏ⇔ ᾿ᴟ Ϛ Ȳᵛᶙכ

ԏ⇔ ứȲ ∟ ҒҎ ѱ( юҐ ѱ)⇔ Ȳ Б ᾼ

ᴟ ϱṿ Ϣ ẞ ( Ṿ Ӕ ϩ)Ȳᵛᶙכ ⇔ ứȴ

ᴞ ה ԏҠ ֪ ᵂЛ ᴖ ₇ (Ẃֽḥצ╟ᴩ оḔ ṿ Ὠ כ

⇔ Ȳ ⇔ Ӕ)ȲӼҠ ֪ Ϣч Л ᴖ Ӣ Ὠȴ 

מּ(3) ӂ  

ὑᴞ ה ԏ Ὠ צ ᾼ ╟Ȳѿ ứ ὨП ἤȴẔМ

ӣᾼⱢּמ ӂ ȲẔ ⱢӪԏ ϤӔ ȲӦὑּמ ԏᾌ Л֝Ȳ

Ӣᾼ᷉ Л֝Ȳ֯ Ἁᾼכ ᴯ ӼЛ֝ȲӔ ᾼכ ᶧⱢ Ƅ ƄּמȲ

ᴥԏכ ֯ ϱȲ ᴥԏכ ֯ ›Ȳּמᴥԏכ ֯ ∟Ȳѹּמ כ

ᴯ ᴟ ╥ Ȳ╝Ӕ ϢἨữԏ⇔ ӔӔ ῏Ȳּמ כ ẃ╥

Ϛ (ế )Ȳᴖ ӔЛṜᾼῺ ⁄ מּ ԏמּ) Ὼ

)Ȳᴟὑ Ӕ ⇔ᾼῺ ⁄ ( ԏ Ὼ )ȴṼϱ ȲҠ

ᴞ ה ԏ Ὠԛ ӔȲױᾎ ᴩȲϚ ᶙ∟Ȳԛ ҫϚ ȴ 

(4) ϩӂ П ứ 

∟ ᾃ ᾼ╥Ẓ Ӕ ϩᾼӂ ȲϚ Ẓ ϩӂ ᾼ Ҡ

ᾼ ⇔Ȳ ȴ Ẓ ϩ╥ᵡӂ ᾼѠᾎצӻ ᾎц

и ᾎȴӻ ᾎ╥ ϢϚ Ȳ҆Ẕӻ Ϛ Ȳѩ Ẓ Ἤכ

ẞᾼ ╥ᵡϚ Ȳ Ϛ█צ ѩ Ȳ⁄ ṪϚ ⇔ ѿ ӂ Ȳ

ᾎ ӂ Ȳ⁄ѿ (dominant eye) ϩȴ и ᾎ╥֯█Ϛ

›ҒϚ Ἁ֣ϯ Ȳṿ ϢẒ ֝ ṓẒכ ϱϯи ᾼ ȲẒ ֝
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ᴩѩ ȲẔ ⁄֝ӻ ᾎȴ 

(Ϯ) ᾭᴜ ᾎ 

П ϩ ԏ ▲ Ԓ ᾭᴜ ԛ ᴩ ▲Ȳ֪Ɫ 15 ѿϯᾼẐ

ᾭᴜ ϩ Ȳ ԏ ὔҏ ữԏ⇔ Л ἨῺ ⇔ ц ⇔

ᵅᾼ ȴ ▲› ᾭᴜ Ҡ ᾭᴜȲṿẔ ϩὍ Ȳ ԏ

ὨḆ ȴ 

Ϛ ᴖṕȲ ᾭᴜ ∟ᾼ ԏ Ὠ צ Ȳ⁄ Л

ԏȲ›∟Ẓװ ԏ Ὠ ѩ Ȳ Лᵀ ứ Ὼ Ἠ Ẑ ȲӼҠϠ

Ẑ ᾼ ữԏ⇔ ȲӔ ᵒ™Ẑשׁ ╥ᵡ ц ᴶ ⇔ ȴ 

ᾭᴜ ҠὍ ϩҵȲ ṿ эὍЄȲ ṿẐ ꜛԏȲ

ᵀ ṿ Ḇ ὔ ᴩ ц Ἁ ▲Ȳṿ ᾼ ▲Ḇᶙ ȴ ▲ӣᾼ ᾭ

ᴜ Ҭצ Њ Ȳᵀ֫ ᾼ ϱ ╥ ЊїȲЛ и ὑѡԏϯȴ 

(ҳ) ԏ ד▲  

1. ἤῺ  

Ἤ ἤῺ Ȳ╥Ӧὑ  Ὼכ ᾼᾬ Ȳ ᾭᴜ ן⇔ ȳ ᾎὍ Ȳ

Ѭ ⁴ȳữԏϩ Ȳ כ ᾼῺ ᾭ ȴ ᾭ ╥Ҡ ᾼȲẂֽ

ṿӣ ᾭᴜ ו ᾭᴜὍ ȲṿѬ ᾼ⁴⇔⌠ ᾭȲῺ ᾼ⇔ Ϸ

ҷϠȴ ἤῺ Ҭ╥Ϛ ἤᾼῺ ᾭ ȲᵀֽὨ ПЛ Ȳ  

Ὼ ЏᵂȲϵᴖϵП Ҡ ỞἮ Ȳ כ ᾼῺ ȴἬѿ Ὼ ⇔

ᾼֵюȳἨ Л ȲֽὨ Ϡ ᾭᴜ ∟ԛ ԏ ▲Ȳ ὨЬ

Ὼצ ⇔ ȲṪ ╥ ᾼῺ ϠȺ 

2. ϩ ⇔  

ϩ ⇔ П Ȳṳḥצ᾿ ᾼ …Ȳ ≈╥ Ȳԏ ϩᾼ Ȳ

ḥצШ еהҠѿ᾿ һ ⇔כ ȴᴖѹ כ ϩЛṏᾼữԏ ȲҔ╗Ὼ

ȳ ȳ ԏ Ҡצ ȲἬѿữԏ⇔ Ϛứ ԏ ▲И ῀ȴ Ӕ ᾼ

ữԏצ Ȳ С ᾼ⇔ ȲẔ ϩ Ҡѿ Ӕᴟ 1.0ȷчПȲ ╥

ϠṜ ᾼ⇔ Ȳ Ӕ ϩЬ ᾎ сᾼ ȲҠ ữԏѿҵᾼצ ȲẂֽ

ᾼ ἤ (ֽȸӪв ȳԏ ȳ ȳ )ȲἨ╥ ȴ 

3. ϩ ▲ᾃ Ṷ   

Њὣхᾼ ϩ Ϛứᾼᵺצ▲ ⇔ȲⱢϠ ҃ ϩȳ ҏ Ṿᾭ

ᾓȲצṷṶ  Ҡѿᾃ Ϛϯȴ 
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(1)Ṷ›ᾼ  

▲›Ȳ  Лᶋ ▲ᾼ ἤԛ ™І Ȳṳѹ ứ҃Ϡ ▲ᾼ

☼ ếѠᾎȴЛ ™Іыֵ ϩȲ  ҠṼ ™Іᾼѡ ᵂ ῶẃׄ ▲

ᾼ Ȳ ™Іӂ ὔ ᾼ ◕ȴ›Ϛ ֻЛ ỏȲѿᵍ ▲

Л ȴϷЛ Ὲ ṍІẃ ▲Ȳѿᵍᴨ ыᵅȳᾃ ϩЛ Мȴ 

(2)’═ֻї  

▲ ֻ ’═ֻї Ȳצᵗὑ ▲ᾼ ᴩȴᵀ╥ ᾭᴜ Є

ֵ ᾼẐ ᴖṕȲἨֵἨю ṷצ ϩȲצṷ™Іꜙᴟ ᶼἴױ֪ ϯẃἬצ

ᾼ ▲ȲⱢ ᵍ ᶮȲ  Ҡ Ȳ᷄ҏϚ ᾼ ἨѠ

ᾎȴҫҵ ▲ С ếרּ Ȳ ™Іצ‒їᶙכ ▲ȴ 

(3) ᵍД ▲ 

ⱢϠ ᵍ™ІиїȲ ▲ Л ҃ᾼҊᶬỠỘἨᾲᴴ֯ Ȳ ᵍД

▲ȴ   ֻϷҬ╥ ᾼ ֯∟ ᵛҠȲ֪Ɫצ  ԉᴶЛ ᾼῶ Ἠ

Ȳ ™Іᾼ כ ȴ 

(4)ֵ װ ᾼҠ ἤ 

צ ᵛṿ  Ҁҏ ếїϩȳ Ϡ֢ Ȳ ▲ щ צ╥ Пҵ

ᾼᾭᾓ ӢȲἨ╥ ▲Л ᶙ ᶙȲἨ╥  ế ὨЬצ ȴ

ᾭᾓ Ӣ ȲЛ ἡ™ІȲἨ╥ ҃Ϛ ԛ Ȳᶫ Њ™ếЄϢ ϩ

ȲЊ™ ױ כ ӢⱢꜛ Ȳ Ҡԛׄ Ϛ֫װ Ȳԛ ҃Ϛװ ȴṶ

ϱȲ™ ᾼ ▲Ӑẃ ѩЄϢᾼᵺ ȳ ֵȲ   ɦҠצ

װֵ ɧᾼї ȴ 

 

ϡȳ ᴯ ▲ 

ᴯ ▲ѻ ╥ ▲ ᾼᴯ ╥ᵡӔ ȳצḥצ ȴ ắ ῏ᾃ

Ϛ ӭ Ȳ ∟ ắ ῏ᾃ Ẓ ᾼᴯ ếẒ ᾼẦ ἤȴ 

Ϯȳ ▲ 

▲╥ ▲ ♄ ᾼ ᶮȲѿ Ἠ ҵᴜ╥ᵡצ ȴ

ӭ ắ ῏ӣӭԏ Ȳ ∟ ᾼ♄ ╥ᵡӔ ȴ 

ҳȳ ▲ 

╥ Ṫү ᷂ ϱҟᾼЄ Ȳһצ ᾼὍЄғ Ȳ



58 
 

ҁ ᾼ Ȳᴖѹ ᾼ ԏҠѿ ẞ Ȳ ᾼ ȳṔ

ȳ›ἪȳϚ᾿ẞѬ ȲҔᵶϠ ᾼ›ҙ ȲἬѿ Ӫв ȳṔ ᾼ ֯

ϯ Ἤ ᶮȴ 

Хȳ Ἁ ▲ 

Ἁ ▲ᾼЏẓҠиⱢ Ἁ ế᾿ Ἁ Ȳѻ ╥ Ἁ ȳ

ȳ Ἁᴨ ȳц ȴṿӣ᾿ Ἁ Ȳ Ὼắ ῏Ȳ

Ἁ ᾿ ắ ῏ᾼ ȳ ȴ Ἁ ṿӣ ⁄ ⅍ Ȳ ֯ắ

῏ Ȳ Ґ ế Ἁ ᵛҠ Ἁᾼ ȴ ╥Ϛ − ᾼ

▲Ȳ֪Ɫצṷ ֯ḥצ ϩ›Ȳ Ἁ ▲Б Ở ҏ оȲ נ ᾼԏ Ȳ

Ἠ ᾼ ᶟ ᴨ ȲἬѿЛ ™Іᾼ ϩ╥ᵡӔ Ȳ ᶙכ ▲ȴ 

гȳᴥ ȳӴ ȳṔ Ἅ⇔ц ▲ 

(Ϛ)ᴥ ▲ 

ᴥ Ȳ╥ ὑᾬ ч Ἠ ҏᾼԏᾼᾌ Ȳ иᾼ ϩȴᴥιἨᴥ (Ἠ

Ҫ ɦᴥ ɧ)Ȳ╥╓ ᾎӔ ᵑ иἨԓ ᴥ ᾼ ȴᴥ

ᾼ ֪ȲиⱢԒщἤ ∟щἤȴԒщἤᴥ צ Ȳѿ ȳמּ ᴥ

Ṇ ѿ ᵑᴾЄֵ Ȳѹֵ Ӣ֯ḽἤṝϱȴᴖẔ҃ᴥ ⁄Ҡ ȳ

ȲἨ צ ȴᴥ ▲ᾼӭᾼ֯ὑ ▲ ╥ᵡצᴥιȳᴥ ȲἨ῏צ

Ἠ ᾼҠ ȴӭ› ᶩϱ ӣᾼѠᾎצѿϯ ȸ 

 

1.Ӱ ѫᴥι  (Ishihara plates test) 

Ӱ ѫᴥι ╥ӦѡӐὧṺЄ Ӱ ᶴὑ Ἤד1917 ὙȲ╥

ӣẃ מּ ᴥιᾼѠהȴӰ ѫᴥι ҔᵶϚṆԝᾼ ᴥ (ἨҪ ɦӰ

ɧ)Ȳḕ вӁ ֵ ᴥếЄЊᾼ ȴẔМϚ и ѿᴥι῏Л

ὔ иᾼ ᴥ Ϛכ Ἠ ֿȴᴥ Ӕ ῏ − ὔи ҏ ṷ ֿȲᴖ

ᴥι ῏⁄ ᾎἨ− и ȴ 

֯ Ȳ ὑ⅍в ԏ҉Ṝ ȴ ╥֯ы ԏϯἨᵓӣ ԏ І

╟ȲҠ ᾼ Ὠȴ Ὅ ὑắ ῏ › 75еи Ȳṳ ᵂ

Ȳṿắ ῏ ד᾿₣ ȴẒ иᵑ ȴӰ ѫᴥι

ֵצ ᾪӐȲѿ ӣᾼ 24ᴥ ᾪӐⱢẂȲ› Ϛᴟ ϫϝᴥ Ӧ ֿ ȲӔכ

ᾼắ ῏ ὑϮּהв֫ ҏӔ ᾼ ֿȴ 
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ắ ῏Ɫ™ ἨЛ ֿȲ⁄Ҡᵓӣ ϫϥᴟ ϡϫҳᴥ Ȳ ắ

῏╓ҏẒ ɷ͒ɷП ᾼפ Ȳѹ ὑϫּהвᶙכȴ֯ Ὠᵒ ϱȲѿ Ϛᴟ

ϫХᴥ Ӕ ᵡᾼ ҅ῶӔ Ἠצᴥ ȴ ЄὑἨ ὑϫϮ ᴥ Ӕ

Ȳ⁄ ⱢӔ ȴ ЊὑἨ ὑϟ ᴥ Ӕ Ȳ⁄ Ɫᴥ ȴᴖṼ ֢ᴥ

ᾼ ȲҠ ᴕ  ԈȲ и╥ᵡⱢּמ ᴥιἨ῏╥ԓᴥιȴ 

2. ԝ  (arrangement test) 

Ӱ ѫᴥι Ҭ ╥ᵡמּצ ᴥιȲᴖ ᴥι⁄ Ẕ҃ᴥ

ẃᵒ ȴד ὑӰ ѫ ╥ ᾼ Ȳ ԝ ⁄╥Ϛ ᾼ ȴ

ẔМȲ ṿӣᾼ╥ PanelD-15Ἠ Farnsworth 100-Hue ԝ ȴ ắ

῏ ֢ ᴥ Ӧі ᴥ (pilot) ỞȲ Ὼᾼᴥד Ṽᶧ ԝȲԛ ᴥ ￼

∟҅ῶᾼ ֿȲṳ ắ ῏ ԝҏᾼᴥ ֿ҅ Ṽᶧ ẞ ᾼᵒᵑ ϱȴצ

ᴥ ᾼϢ ֯█ṷᴥ ᾎи ȲἬѿ ԝҏᾼ ᶧ ếӔ ϢЛ֝ȴ

Ӧиέ֯ᵒᵑ ϱᵧ ҏᾼ Ṕ⇔(confusion angle)Ἠ ⇔ᵛҠᵒ ╥ᵡצ

מּ Ἠ ᴥιȲѿцẔ ⇔ȴ 

(ϡ)Ӵ ▲ 

™ Ӵ ᾼ∂Ӵ Ԋ ᶙֻᾼ Ԛ ϩȲ ᾼ ⱢҏӢ∟ 6 ѣ

вȲ צ Ἠ ᾼᾭᾓȲ Ҡ Ӵ ᾼ ắẞ  ȴӭ› ӣᾼӴ

▲ȲҔ╗ȸNTU 300ȳTitmusȳLangц FrisbyȲҠṼ Л֝ᾼ ▲ẃ ҏ™

ᾼӴ ⇔ȴ 

1.NTU300ȸױ Ӵ ▲ӦүЄ Ȳӣὑ ᾼ ȴ ắ ῏

מּ Ȳ Ɫ 35cmȲẃ᷄ҏ ᾭ М ҏẃᾼ ᴶ ᶮ(Ӕ

ѠᶮȳϮṔᶮȳ ᶮȳ ᶮ)ȴ Ӧч ắ ῏֫ Ἠ╓ҏ ᴕ ϱ

ᾼᶮᾭȲ֝ד ᵛװ5 ȴ 

2.TitmusȸӦϮ⇔Ϣ ԏᾼӴ ѱἬ Ȳắכ ԏ ѱẃᵒ

ȲЊҌІвצЛ֝ ⇔ᾼӴ ȴ 

(1) ȸӣẃ ▲ Ӵ (ϮϾּהἍ⇔)ȴ כ ẃ╥Ӵ ᾼȲ

ắ ҟ᷿ һᾼ Ȳ ѽ Ӵ Ȳắ ῏

╥ϒ ӂ ᾼ ѱȲᴖ᾿ ѱҟ Ẕ ȴ 

(2) ᾬȸӦϮᴩ ᾬ ȲḕϚᴩכ ᾬצẔМϚ ҏẃȲԛ ắ ῏

Ẕ᷄ҏẃȴӴ ȸҳᴍּהἍ⇔ẞϚᴍּהἍ⇔ȴ 

(3) ȸӣẃ ▲Ḇ ᾼӴ ȲԚצ 9 Ѡ Ȳḕ Ѡ Мצ 4
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ȲẔМϚ ╥ ҏẃᾼȴӴ ȸ800ּהἍ⇔ẞ Ἅה40ּ

⇔ȴ 

3.Langȸױ ▲ṳЛ ᵑᾼ і ắ ῏╓ҏ֯қѱϱϚ

ᾼᶮᾭֽȸ╦╦ᶮᾭȲױ ֥ӣ֯ נּד▲ ЊᾼЊ™ἨЛ Ẕ҃ ▲

ᾼ ῏Ȳṿ҃ ᾿ ᴼҏњẃ ᴖ Ӵ ᾼצ . 

4.Frisbyȸױ ▲Ӧ 3 Ὑᾼ ὰ ȲЛכ ᵑᾼ Ȳḕ ὰ

Ҕᵶҳ Њ ₤ᾼӔѠᶮȲ Ӧ ὰ⁴⇔ᾼ ἤȲ ▲ҏ ῏ᾼӴ

ȴ 

(Ϯ)Ṕ Ἅ⇔ ▲ 

Ṕ Ἅ⇔ ▲╥ Ṕ ›ῶ Ἅ⇔Ȳṿӣᾼ ⱢṔ Ἅ⇔ ȴṔ Ἅ⇔

▲Ҡ юṔֵצ῀ ԏȲѻ ӣὑ ᶮ ᾼ цӪв њ › ϢЏѬ

⇔ ȴ 

(ҳ) ▲ 

Ȳ ╥ ᾼ ϩȴ ⱢϠ ═ ᾭȲ ═Ϛứᾼ ϩ֯ ȴ

ᵓӣ Ҡ Ȳ ҠиⱢ Ҏהȳ ӂהȳ цה ȴἬ

ԏ ╥   Ȳ ЛҠכ ᾼ Ὠȴ 

ȳ ᵑ ▲ 

ϚȳṔ ֮ ▲ 

Ṕ ֮ ▲ ╥ Ṕ ῶ ᾼ ᵅ Ԇ оⱢ ếּנ Ȳᵓӣ

Ṇ Ȳ Ṕ ᶮ ᴩ ᴯоиέȲṳ Ἤ ᾼ ѿЛ֝ ᴥẃῶӱȲһ

ӱҏṔ ԉ ᾼפ ҙ ȲӼᵛῶӱҏṔ ữԏϩȲ╥Ϛ ứ оׁשṅṔ ᾼṆ

ȴ 

ϡȳ ▲ 

ᾼứ ╥ Ϛ Ệ Ϛ Ệứ Ἤ ṓᾼῈכ ȴ ▲ὑ ᾼדּ

ӣ╥ צ Ȳ ᴖ ҏ ἨẔ҃ Ҡ ᾼ ȲẂֽ

ԏ ᾼ ҷἨ╥ ᴥ ἤ ᾼ Њ ȴ 

ϮȳԏԚ ▲ 

ԏԚ ▲╥ᵓӣԏᾼД ȲṿӣῺּמҵԏ ὁ Ȳѿ

Ϛ ȲẔ έ⇔Ҡ ᴏ ȴὑ דּ ӣ Ȳױ Ҡѿ ậ

Ἠ ᾼ ȲẂֽȸ ᾼ Ҡѿ ҏ Ѭ ȳ
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♂ȷ Ҡѿ ҏԏ о ȴ 

ҳȳ ᾌ ▲ 

Ṕצ ȳ›ἪҏᴨἨӪв ᾓȲ ᾎѿ Ἁ ᶙכ Ἁ ᾼ ▲

Ȳ ᾌ ▲Ҡ ẁ╥ᵡ֥ẆצẂֽ ȳⱶ ᾼ ȴ 

Хȳ Ӣ ▲ 

ᶙԓ ᾎ ᴷắ ῏ᾼ ч Ȳ ᵑ╥Ϛṷ Ṏ Ἠ֥ẆẔ҃

ᾼ ϢȲ Ӣ ▲ Ӧԏ ẛ Ȳּנ ẔЄ ӫ Ἠ ᾼч Ȳẃ

ᴷẔҠ ᾼ ᾭ ȴ 

гȳ ▲ 

Л ╥ ╥ Ȳ ạᾼМ Ṷ ϱ╥֯Є ȲἬѿӇ דּ

ׄ Ἠ ᾼ ȳ Ԛ ▲Ȳѿ ḱᾼҠ ế ȴ 
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 ϟ  ԏ ԏ     

῀Ӑ 

ȳ ԏ  

ϚȳԏᾼӐ (Nature of light) 

ϱԏ╥Ϛ ᾌȲ╥ ᾌȴҠṓԏ(Visible light)ᾼᾌ ╥֯ МϚ

ᾼ֮ Ȳ Єּפ 390nm( ԏ)ẞ 780nm(ּמԏ)ȴ ҵԏᾼᾌ ѩ 400nm Ȳᴖּמ

ҵԏᾼᾌ ⁄ѩ 700nmⱢ ȴԏᾌᾼ ⇔Л╥Ϛ Ȳᴖ╥Ϛ ȴһѻ

ѿϯϡ֪ צ ȸ1.Ю ᷉ Ɏnɏȳ2.ᾌ (ɚ)ȴv=c/n הМȲcⱢԏ֯ ῈМᾼ

⇔ȷnⱢЮ ᷉ ȴԏᾼӐ цῶ Ҡѿ Ӧ ІἨᾌ Ẓ῏ ὙẔ

ᾬ ȴ 

ᴶԏ ҳЄצ Ӑứ√ȸ1.̓ ứ√ȷ֢֣֯֝ἤᾼᶁлЮ МȲԏᾘ᾿

(ԏ ╥᾿ )ȴ2. Ӵ ứ√ȸ Л֝ԏ ҏᾼԏḇȲѿЛ֝ᾼѠ֣

Ὲ █ ȲἒױФЛ Ȳ֢ԏḇ Ӵ ȴ3.ч ứ√ȸϤ ԏ Ȳч ԏ Ȳ

᷾ ᾼᾎ Ϯ῏ᴯὑ֝Ϛӂ ȴϤ Ṕ ὑч ṔѹЄЊד ȳ ч(иד

Ựᾎ Ẓ )ȴ4.ԏᾼ᷉ ứ√ȴ 

ϡȳԏᾌ֯Ю Мᾼ᷉  

᷉ (Refractive Index)╓ ῈМԏᾼ ⇔ếЮ Мԏᾼ ⇔ᾼѩ Ȳ֪᷉ױ

Ә Єὑ 1ȴ᷉ ֝ Ϸ╥ᾌ ᾼẗ ȲЛ֝ᾌ ᾼԏᾌ֯֝ϚЮ М Л֝צ

ᾼ᷉ ȲϷ ╥ ȲЛ֝ ᴥᾼԏᾌ֯֝ϚЮ М Л֝ᾼ᷉צ Ȳױ ἤҠ

ѿ ᾼᶮכȲѿц ᷉ ѱ ὔ Ӣᾼᴥ ȴẕ₤ᾼ᷉ ṿӣᾌ

  589nmᾼ ԏ ẃ ứȴ 

Ϯȳ᷉ ứ√ц ꜜṔ 

᷉ ứ√(Snell's law)…╓Ϥ ԏϚ ᾼЮ ᷉ Ϥ ṔᾼӔἌ Ȳ ὑ

᷉ ԏϚ ᾼЮ ᷉ ᷉ ṔᾼӔἌ ȴԏ Ἤ ᾼ ȲӔֻ╥һἬ

ῧ ю ᾼ ȴԏ ֯Ẓ Ю ᾼЮ П ȲӦ᷉ … ᵅᾼЮ ẞ᷉ …

ᾼЮ Ȳ ֣ᾎ ᾼѠ֣ ᷉ȴӦ᷉ … ᾼЮ ẞ᷉ … ᵅᾼЮ Ȳ

ᾎ ᾼѠ֣ȴ 

ꜜṔ(Critical angles)ᾼ ȲԏḇӦ᷉ … ᾼЮ ẞ᷉ … ᵅᾼЮ

Ȳ ᾎ ᾼѠ֣ȴ ֽ ᾎ ᾼѠ֣ẞ ϟϫ⇔ Ȳ ḥ᷉צ ԏᾼ ӢȲ

ױ ᾼϤ Ṕ Ɫ ꜜṔȴ ꜜṔᾼϤ ԏᵧԓч ȴ Ӣԓч ȲӇ
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Ṝѿϯϡ Ԉȸ1.Ϥ ԏӇ ԏ Ю Ϥẞԏ Ю Ȳ2.Ϥ ṔӇ Єὑ

ꜜṔȴ 

ҳȳԓч ᾼ ӣ 

(Ϛ) ч ȸ ╥ԏ ṿӣᾼѩ ֵᾼϚ ԏ аԈȲᴖẔМᾼ и

ᵓӣϠԓч ᾼ Ȳֽȸ Ṕ Ȳ Ἁ цв ȴ 

(ϡ) ԏ ( ԏ )ȸһϷ╥ ὑԓч ᾼ Ȳѻ ӣὑԏ МȲԏ

ẓצ ԏȳ ц Ẕ҃‒ ᾼғ Ȳ֯ ȳЏ ȳ Ṯ ẞ ᾛᾼ

ӣȴ 

Хȳᾬ ȳכ ᾼ  

    ᾬ צ ПиȲכ Ϸצ ПиȲᾬ ȸ ҏϤ ԏᾌȲכ ȸӦҏ ԏ

ᾌᶮכȴ 

(Ϛ) ᾬȳ ȸӦ ԏ ᾼכӻᴖד Ɫ ȴ ҠѿӦϢ Ἠ ן (

ȳ ԏаԈȳἉѱȳԏ )Ἤ  ȴן

(ϡ) ᾬȳ ȸӦ ԏ ᾼἋ  ᾼȴכӻᴖד ЛҠѿ ן Ἤ Ȳן

ᵀ╥Ҡѿ Ϣ Ἤ ȴ 

гȳ (Mirrors) 

(Ϛ) ᾼ Ɫפ ҙ ᾼ 1/2Ȳ ᾼữԏ⇔Ɫ ᾼ ȴ 

(ϡ) ӂ ᾼכ ᴯ Ɫ ∟ ᾼᾬ ȲⱢ᾿ӴᾼҿҢדчᾼ ȴҬ Ϛ

ҙᾼ ᵛҠ ҏԓṝȴ 

ϝȳ ⁄( қ ⁄) 

ԏ╥ᴞҿ֣Ң Ȳ⁄צȸ 

(Ϛ) ₣ ◕ȸѿԏ Ɫ Ȳ֯ԏ ПϱⱢɦ+ɧȲԏ ПϯⱢɦʟɧȴ 

(ϡ) ᾘ ◕ȸѿ 0Ɫ Ȳ ẞԏ ԏ ӻ ᾼѠ֣ ԏᾼ Ѡ֣

 Ɫɦ+ɧȲчП⁄Ɫɦʟɧȴ⁄֝ד

(Ϯ) ԏ ԏ ᾼᶈṔ( Ɫэ Ṕ)ȸӦԏ ֣ԏ Ȳѿ ṔѠ֣ ᴩ⇔ Ȳ

Ɫɦ+ɧȲ Ɫɦʟɧȴ 

(ҳ) ᾎ ԏ ᾼᶈṔ( ɗ )ȸӦԏ ѿ Ṕ ֣ᾎ Ȳ ⱢɦʞɧȲ Ɫ

ɦʟɧȴ 

(Х) ԏ ᾎ ᾼᶈṔȸӦԏ ѿ Ṕ ֣ᾎ Ȳ ⱢɦʞɧȲ Ɫɦʟɧȴ 

(г) ᷉ П ᾼ ɎdɏȸӦ›Ϛ᷉ ᾼ ẞ∟Ϛ᷉ ᾼ Ѡ֣ ԏ
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ᾼ Ѡ֣Ϛ ⱢɦʞɧȲчПⱢɦʟɧȴ 

ϥȳԏ ᾼ ֥ц  

ԏ (Point source)╥╓Ϛ ԏᾼẃ ȲӦϚ Ὅҏ֢ Ѡᴯ֝ ‐⇔ᾼ

ԏȲԏᾼẃ Ҡצ ╥Ϛ Є ᾼ ԏ ᾼ֥כᾬȴԏᾼ᷉ ⇔ (Vergence)╥ Ϛ

ԏḇᾼῶ צ Ȳ ֥ԏ(Convergence)ѿӔ ῶӱȲ ԏ(Divergence)ѿ

ῶӱȲӂᴩԏ⁄ѿ ῶӱȴἬצᴞ ԏ ᶁⱢ ԏȲᵀᶺ Ҡѿ ѠϚ

ԏ ẃᾼ Ὼԏḇ ⱢӂᴩԏȲẓצ ữԏ⇔(vergence)ȴ 

ԏᾼ᷉ ⇔ (Vergence)ᾼ ᴯ╥ữԏ⇔ D(diopter)ȲⱢ ѱ᷉ ϩ(power)ȴ

ӣ 1.0DӼᵛү ‟ 100⇔ȲⱢԏ ᴟԏ Фד ѿеѐⱢ ᴯᾼ ȴ

ԏ в ⁄ữԏ⇔ⱢӔȲԏ ⁄ữԏ⇔Ɫ ȴD(Diopter)ữԏ⇔=Vergenceԏᾼ᷉

⇔ =̜/ (еѐ)ȴ 

ϟȳԏ ᾼכ цѻԏḇ  

█ ᾼԏ Ȳ ᷉ ∟Ȳ Ӣӂᴩԏ Пԏ Ȳ █ Ɫ Ϛ (F1)Ἠ

› Ȳ╥ ֯ ᶮכ (ӂᴩԏ)ᾼԏ ȴ ϡ (Secondary focal point)

Ἠ∟ ╥ԏ ֯ (ӂᴩԏ)Ϥ Ȳ ᷉ ∟ ὑ F2 Ȳᶮכ ᾼԏ ȴ 

(Nodal point)╥╓ԏḇ ᴖЛ Ӣ ᾼ ᴯȴ Ϛ ѱẃ Ȳ

ױ╥ ѱᾼԏ Мїȴ 

ѻԏḇ(Principal rays)╥ Ϛ ȳ ϡ ȳ ᾼϮ ԏḇȴ Ϛ

ᾼԏḇ ֯ ᶮכ (ӂᴩԏ)Ȳ ᾼԏḇЛ Ӣ ȲӦ

(ӂᴩԏ)ẃԏḇ ֯ ϡ ᶮכ ȴ 

ᵓӣѿϱϮ ѻԏḇП ȲҠѿᵂ ᶮᾼиέ(Graphical analysis)Ȳ ҏ М

їѻ (Off-axis)Пԏ Ȳ ѱц Ϯ῏ᾼᴯ …ȴ 

ⱢϠ ⱢϚԏ Ṇ Ȳ֝ ⱢϠ Ѡ―ȲGullstrand ϠϚ Ӿ

Ȳ֝ה Ϸ Ϡ ᾼד1911 ṙ ȲѿϯⱢ оᾼӾ ȸה ᾼ ữԏ

⇔Ɫ+60DȲẔМ Ṕ ᴾ+40DȲѬ ᴾ+20DȲ ›∟ ᾼ Ɫ 17mmȴ

᷉ ȸṔ 1.376ȲѬ 1.42ȲἪѬцⱶ 1.336ȴ 

ϫȳ ῏еה(Lens maker equation) 

ѻ ֯ ὙẒԈṶ ȸ1. ᾼᴯ ᾬ ᾼᴯ צ ȲӼᵛᾬ ᾼᴯ Ḃ

כ ᾼᴯ Ḃ ȴ2.∂ӴϚ ữԏῶ ᾼᶮᾭ ữԏ⇔ᾼ …ȴ 

Ґ Ҡѿ Ӣԏ ֥ᵂӣ(Convergence)Ȳữԏ⇔ѿӔ ῶӱȴҎ Ҡѿ Ӣ
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ԏ ᵂӣ(Divergence)Ȳữԏ⇔ѿ ῶӱȴ ѱᾼữԏ⇔ᵛⱢ Ϛ Ἠ ϡ

ѱП ѿеѐⱢ ᴯ ᾼ ȴ 

ϫϚȳ ῏еה(Lens maker equation) UʞPʦV 

Uʦԏ ᴟ ѱᾼ᷉ ⇔ ʦ1/uɎ ԏ ẞ ѱᾼ Ȳᾬ ɏȴ 

Pʦ ѱӐṝᾼữԏ⇔ P=[(nô-n) /r] ѱữԏ⇔=᷉ ᾼ ѿפ ҙ ȴ 

Vʦ ѱᴟ ᾼ᷉ ⇔ ʦ1/vɎ ѱẞ ᾼ Ȳ ɏȴ 

ѱеה ֮ Ɫȸԏ ᴟ ѱᾼ᷉ ⇔ Ғϱ ѱӐṝᾼữԏ⇔ ὑ ѱᴟ

ᾼ᷉ ⇔ ȴ ἤᾼ(Linear) ὍЄ Transverse magnification=U/Vȴ 

᷉ ϩᾼ᷉ ⇔  Reduced vergence: reduced vergence =᷉ ⇔ vergence ×

Ю ᾼ᷉ mdeiumП refractive index (RI)ȴ 

֪Ɫ᷉  ʨ 1ȲἬѿ ᷉ ϩᾼ᷉ ⇔ reduced vergence Пɦ ɧ ЄȲ

ᴖЛ╥ Њȴ 

ἤᾼ(Linear) ὍЄ ᵛ ᾼ(Linear) ὍЄ Ȳ╓ ⇔ ᾬ ⇔

ᾼѩ ȴϷ╥ ᴟ ѱ ᾬ ᴟ ѱ ᾼѩ ȴ ἤᾼ(Axial) ὍЄ ᵛ

ᾼ(Depth) ὍЄ Ȳ╓ ᾘ ԏ ѻ ⇔ ᾬ ᾘ ԏ ѻ ⇔ᾼѩ

ȴ 

ֽᶺ ѿϚ ᾼה Ἁ כ ῏ ᾼ Ȳ ἤᾼ(Axial)

ὍЄ ╥ ҵ ᾼ ⇔ ⇔ᾼὍЄѩ ȴ ἤᾼ(Axial)

ὍЄ ЄּפⱢ ἤᾼ(Linear) ὍЄ ПӂѠȴ 

ѿ Ἁ ▲ ȲѿϮ ᾼὍЄ כ) ῏ ᾼ Ȳ ἤᾼ

(Axial) ὍЄ ╥ϟ ȴ ᾼ ⇔ᾼὍЄѩ ѩ ᾿

⇔ᾼὍЄѩ Ϯ Єȴ( ȸѿϚ +20Dᾼ ѱᵂ ᾼה Ἁ ▲ Ȳ Ϯצ

ᾼ ἤ ὍЄѩ Ȳ60/20= ⇔ / ѱ⇔ )ȴ 

ҫϚ ṓᵓӣ ἤᾼ(Axial) ὍЄ ᾼ ὍЄה ὍЄ ᾼ ȸᵛὍЄ

ὍЄ ֯ ᴕ 25еи ⱢὍЄ ⇔ ᾼ 1/4ȴ 

ѱᾼҒכȲӦẒ ѿϱᾼ ѱ ԏכ֥ Ṇ ȲҠѿᵓӣ ῏еה Ẕ

כ ᴯ ȴ 

ȳ ԏ  

Ӑṝ╥Ϛ ốᶎᾼԏ Ȳҵꜜ Ṕ ȳ›ἪȳѬ ȳⱶ

ҳ Л֝Ю ԛẞ ȴֽὨ᷂ ѩ ד ȲṪ Ṕ ȲѬ ד ὑ Ȳ



67 
 

ד ὑἉѱȲ  ȴן

ԏ ᷉ ᵂӣ Ӣ֯Л֝Ю П ᾼꜜ ϱȲ᷉ ᵂӣᾼЄЊ Ẓױ Л֝Ю

ᾼ᷉ … Ӕѩכ …Ȳ ꜜ ᾼפ ҙ чѩכ …ȴ ֢ Л֝Ю ᾼ᷉

… Ɫȸ Ṕ (1.376)ȳ›ἪѬ(1.334)ȳѬ (1.42)ȳⱶ (1.334)ȴ 

Ӧὑ Ṕ ҵѠ╥Ὲ ȲῈ ᾼ᷉ … Ɫ 1.000Ȳᴖ᷉ … ѿῈ ц

Ṕ П ᾼꜜ ЄȲ╝᷉ ᵂӣӼ ЄȴṔ ∟ῶ Ӧὑ ›Ἢ П᷉ …

ЊȲ╝᷉ ᵂӣӼ ЊȴᴖӦὑ›Ἢ П᷉ … ѩṔ ᵅȲ╝צὂ ϚЊ

Ԍ ᷉ ᵂӣП ὨȴѬ ᾼ᷉ … ѩẔ›Ѡᾼ›Ἢ ц∟Ѡᾼⱶ Ɫ

ЄȲᶮכϚ вᾼҐ Ȳẓצ ԏПᵂӣȴ ᾼ᷉ ᵂӣȲҠѿ ѻ ╥

ѿṔ ›ῶ цѬ П ԏᵂӣẃᶙכȴ ҵꜜ ᴟ ϱȴ 

Ϛȳ  

(Ϛ) ứ ȸ֯ ӂ ϱἬ כ ᾼῈ ⇔ȴ 

(ϡ) ЛṜ Ӣ ֪ȸ ן ԈӐṝЛᶙ ἤ  ᾼȴכ

(Ϯ) ӂ ȸ ᶮכ ᾼ ᾼӂ ȴ 

(ҳ) ⇔ȸ ӂ ᾼ Ҫ ⇔ȴ 

(Х) Ὼ ӂ ȸ ᶮכ ᾼ Ὼᾼӂ ȴ 

(г) Ὼ ⇔ȸῺ ӂ ᾼ ҪῺ ⇔Ȳ эᾼЄЊצ Ȳ э

᾿ ЊȲ Єȴ 

ϡȳữԏЛӔ(Ametropia)ɲ ᾼԏכ ֪  

(Ϛ) Ὼ (Myopia)ȸҠѿ╥Ӧὑ ᷉ ϩы Ἤі Ȳӂᴩԏ ὑ ›ȴ

Ṕצ֪ ыҐֽ Ṕ (Keratoconus)ȲѬ ᷉ ϩы ֽ ἤῺ ϭ ữ

ԏἤῺ Ἠ ἤῺ (Pseudomyopia)ȲἨѬ צ оֽӪв ᷉כ ϩ

Ғі Ὼ (Secondary sight)ȲἨ῏ ы  כ ֯ ›ϭ ἤ

Ὼ Ȳ֪ױ כ ϩ ȴῺ Ҏ МếϚ Ԍ᷉ ϩṿ Ἇ

∟ ֯ ϱȴ 

(ϡ) (Hyperopia)ד ֮╥Ӧὑ ᷉ ϩы Ἤі Ȳӂᴩԏ ὑ П

∟ȴ Ṕצ֪ ыӂֽṔ ắ ꜠∟ȲѬ ᷉ ϩы ȲἨꜙᴟὑӪв

њ Ѭ ∟Ȳ᷉ ϩ ҷі ⇔ ȲἨ῏ ы כ כ

֯ П∟ȲϷ і ϩ ȴ Ґ ҒϚ Ԍ᷉ ϩ

ṿ ֣› ֯ ϱȴ 
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(Ϯ) ԏ(Astigmatism)ֵ ╥ӦὑṔ Ἅ⇔ᾼ Ἤі ȲѬ ᾼ Ӽ צ ԏ

ᾼ ȴֽὨṔ ῶ ᵧ ⁄ ԏȲṔ ῶ Єֵᵧ ╝ צ ⁄

ἤ ԏ(Regular astigmatism)ȲṔ ῶ ֽᵧЛ ⁄ᾭֽṔ ∟⁄ Лצ

⁄ἤ ԏ(Irregular astigmatism)ȴ ⁄ἤ ԏҠѿṿӣ ▀ Ӕ ϩȲЛ

⁄ἤ ԏṿӣ ▀ Ӕ ϩ ὨЬ ЛṾȴ ԏᾼ₤  ȸצ

1.ѿ ԏᾼ ⇔ẃиȸ 

(1) ԏȸ ԏ ⇔֯ 0±20⇔П Ȳד Ϣ ӫѩ Ȳ Ɫױ

ԏȴ 

(2) ԏȸ ԏ ⇔֯ 90±20⇔П ȲᴔדϢ ӫѩ Ȳ Ɫױ

ԏȴ 

(3) ԏȸ ԏ ⇔ ֯ϱ Ẓ ԏѿҵ ȴ 

(4) Ẓ ԏ Ғד⇔ 180⇔ҿҢȲ Ɫ ἤ ԏȲᵡ⁄ ⱢЛ ἤ

ԏȴ 

2.ѿ ԏẒ ᾼ ẃиȸ 

ה (1) ԏȸϚ ὑ ϱȲҫϚ ὑ ›Ἠ∟ȴ 

ה֥ (2) ԏȸẒ ᶁ ὑ ›Ἠ∟ȴ 

ה֥ (3) ԏȸϚ ὑ ›ȲҫϚ ὑ ∟ȴ 

Ϯȳ ϩ ▲ц ϩῶӱᾎ 

(Ϛ) ϩῶ: ӣ E chart Ἠ Snellen ϩῶȷҫҵ C chart Ἠ Landholt ϩ

ῶȴẔМ Cᾼ Ѐ҅ῶϚиṔȲEᾼḕϚ Ѐᶁ҅ῶϚиṔȴ 

(ϡ) Ẃẃ 6/10(0.6ɏᾼ ⱢȸױϢ֯ 6еѐ Ҡи Ӕ Ϣ֯ 10еѐ Ҡи

ᾼ ȴ 

(Ϯ) ӣẃ ϩᾼ Ɫ 6еѐἨ 20 ᵢȴ 

(ҳ) logMAR ϩ ӣẃᵂⱢׁשṅ ПӣȴMAR(minimal angle resolution)Ɫ Њ

Ṕ=1/ ϩȲlogMAR ╥ MAR ậ log ȲἬѿ 20/20 (v 1.0) ᾼ ϩȲ

logMAR = log(1/1.0) = log1 = 0Ȳᴖ 20/200 (ᵛ כ 0.1) ᾼ ϩ:  כ

logMAR = log(1/0.1) = log10 = 1ȴ֪ױ logMARᾼ ϩ Њῶӱ ϩ ֻȴ 

ҳȳᴔῧ (Presbyopia) 

Ϛ Ґ ҒϚ Ԍ᷉ ϩṿ ֯ ϱȴЛ֝ᾼ╥

ᴔῧ ╥ Ὼᾬכ╓ ȲӦὑ ᴟ ∟ѠȲֽὨѬ Л Ғד ᾼ
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᷉ ϩȲ⁄ ṿ ẃὍ֯Ὼ Ҡѿכ ᾼᾬ Л ȴד ϢᾼѬ Ӧὑ

צ ἤȲ֯כῺᾬ Ҡѿ ᵂӣȲ Ғד ᾼ᷉ ϩȲṿ ═

֯ ϱȴМדѿ∟Ѭ כ ἤ ѽȲ֯כῺᾬ ᵂӣЛṜȲ

Ґ ṿ ═ ֯ ϱȴ 

Accommodation ( )ȸ ᴯⱢ D(ữԏ⇔)ȲѿϯⱢ ᾼ֤ ȸ 

(Ϛ) ȸ ᾭᴜ Ὅ Ȳ᷾ ֯ ϱᾼᾬ ȴ 

(ϡ) Ὼ ȸ ᾭᴜ ן Ȳ᷾ ֯ ϱᾼᾬ ȴ 

(Ϯ) ϩ (Accmmodation Amplitude)ȸ Ἤ ᾼ Є ϩ= ᾭᴜ Ὅ

ן ᾼữԏ⇔П ȴ 

(ҳ)  (range of accommodation)ȸ Ὼ ᾼ ȴ֯ױ в Ҡѿ

Ӧ ᵂӣכ ᾬ ȴ 

(Х) ֯ Лṿӣ ϩц ѱ ᾓϯ֢ ᾓȸ 

1.Ӕ ᾼ ֯ ȴ 

2.Ὼ ᾼ ֯ צ‹ ȴ 

3. ᾼ ᴯ֯ ∟ȲⱢϚ ȴ 

Хȳ э (Pin hole)ѻ ӣ  

(Ϛ) Ғ ᾼ ȴ 

(ϡ) ю ȴ 

(Ϯ) צ э᾿ ȸ1.2mmҠ Ӕ 3Dᾼữԏ ȷ2mmҠ Ӕ 1Dữԏ ȴ 

(ҳ) Ҡ и ȸӣϚ ԏ ѱ ᾎ ӔֻȲ ϱ эȲ ϩ ḔῶӱṔ

ἨѬ Л ⁄ ԏȷ ϩЛ Ḕῶӱ ᾼ צ ȴ 

гȳ ȳ э ȳԏ ứ цẔ … 

(Ϛ)  (Visual axis)ȸ ẞ ЊҎᾼ ȴ 

(ϡ) э  (Pupillary axis)ȸӦ эМї ₣᾿Ṕ ᾼ ȴ 

(Ϯ) ԏ  (Optic axis)ȸ Ṕ Ѭ ԏ Мїẞ ЊҎ Ὼᾼ ȴ 

(ҳ) ẔМ э П ᾼᶈṔȲ ᵂ əȲ ᾼ Ṕ⇔ȷױ

ԏ П ᾼᶈṔȲ ᵂŬȴ 

ϝȳữԏЛӔ(Ametropia)ᾼ Ӕ 

Ϛ ᶙ ᾼ ѠȲҔᵶ ⇔ ȳ ▀ ⇔ ȳ ▀ Ṕ⇔ȳѿцẒ э

ȴֽὨצῺ ϩ Ӕᾼ ȲӇ Ὼצ  Ғ⇔ȴױҵȲֽὨצ Ӣ
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ᾼ Ȳ צ П⇔ цѠ֣ȴ Ϛ ṏֻᾼ Ȳ ϠӔ ᾼ ⇔

ѿҵȲ Ӈ ᴕ Ẕ֢҃ ֪ ȲẂֽ Knappôs Lawȸ ṿ ѱᾼ∟ Ȳᴯὑ

ᾼ› ᾼ Ȳ כ ЄЊṳЛ֪ ѱ⇔ ֵюᴖḂ ȴ ᾼ› ֯

› 17 mm ȴֽױҠѿḂ כ ЄЊד ыЄᾼ ȴ 

ϥȳ ҵԏᾼᵮן 

ҵԏṼᾌ Л֝Ȳ Ϣ ᾼ ⇔Л֝ȲҠиⱢϮ ᾌ◕ẃ ȸUV-A 

(400-320 nm) UV-B (320-290 nm) UV-C (290-100 nm)ȴṔ Ҡѿᵮן Ὼԓ ᾼ ҵ

UV-C(ᾌ  290 nm ѿϯ)Ȳᵀ╥ ὑ  ᾼᾌ  Ԍᾼ ҵ ԏᾌȲ ἤ ≡

ҒȴѬ ⁄Ҡѿ ϚḔᵮןЄ Ԍ Ϥ вᾼ ҵ (ᾌ  370 nm ѿϯ Ԍ)ȴ

ὑ UV-Bц UV-CҠ ῶӫἤכ ᾭṔ Ȳ ֯ ∟ 6Њ ӢȲẂֽ

Џᵂ ḥצ ӣ ᾼṮ ȲἨ῏  ֯ ֮Ἠ ҵ ч ԏ ᾼ֮Ѡ♄

Ȳ צ ȳ☼ ȳꜛԏȳּמ ȳ ϩ ᾭȴϚ ṏֻᾼ Ḋ ȲӇ

צ ҵԏᾼ ϩȴ 

ϟȳ ᾼד ᴯ  

Ȳ ѱ Ṕ П Ӕᾼ⇔ ὨȲῺ ṿӣᾼҎ

ῺṔ Ȳ Ӕ Ὠ ЄȲ ṿӣᾼҐ ῺṔ Ȳ Ӕ Ὠ⁄

ЊȲяẔ ⇔ ᾼ ѱȲ Єȴ ѱ Ṕ П Ḃ Ȳ Ӕ ѱᾼ⇔

Ӈ ⇔ᾼ ӔȴױҵȲ ѱ ѻ Ѡ֣ᾼ ᵅᴯ Ȳ ӢϮ

ȴῺ ṿӣᾼҎ ѱ ᾼᴯ Ȳ ѱԏ Мї ᾼϯѠȲ

ӢἉ ֣ϯᾼϮ Ȳ ֣ϱ ᴯȲ ӣ῏ ֮ צ ᾼ ȴчПȲ

Ҏ ѱ ᾼᴯ ᵅ Ȳ ѱԏ Мї ᾼϱѠȲ ӢἉ ֣ϱᾼϮ

Ȳ ֣ϯ ᴯȲ ӣ῏ ֮ צ ᾼ ȴ ṿӣᾼҐ ѱ ᾼ

ᴯ Ȳ ӢἉ ֣ϱᾼϮ Ȳ ֣ϯ ᴯȴҐ ѱ ᾼᴯ ᵅ

Ȳ ӢἉ ֣ϯᾼϮ Ȳ ֣ϱ ᴯȴױ ѱ⇔ צ Ȳ

Ϸ ѱԏ Мї ᾼ צ ȴ ҏ Ȳ כ ὔ

⇔ ȲЛᵀῺ ⇔ ὔ ҒȲϷҠ ᴯȲ╝ ЛҠἕ ȴ

ҫҵȲ֯ᶩϱᾲњ ȳ ӂὰȲ Ӈɦ ɧ ױȲכ ṝ ҿἨ ҢȲҠ

ӣ ҷ Ȳ ɦЛכ ɧȲ ϩ⇔ Л ҒȲᴖѹҿȳҢ ϩ ҒЄȴ

ϭ Ὼ Ȳԏ ȲṔ⇔Ḃ Ȳ Ӣɦ ɧȲ

Ṕ Ȳṿכ Ḇ ȲҠ Ғ ⇔ ц ԏȴҫҵ ὑ ⇔Ὼ ᴖϭ ȳ
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᷉ ᾼ ѱᾼ Ȳ ∂ ҃ ЊϚ ᾼ Ȳѿ ᵍ֪ Ἤ Ӣᾼ

ᴥד ȴᴖ Ἤ Ӣᾼữԏ⇔ҠѿӦ ѱᾼ еה(Prenticeǋs rule)ẃ

ȲᵛȸϚ ѱᾼ Ἤ Ӣᾼữԏ⇔ ὑ ѱᾼữԏ⇔ ѿ ԏ М

їѿеиⱢ ᴯᾼ ȴȴ 

ϫȳ ѱᾼ  

ѱᾼ צ ȳᴥ ȳ ╦ ȳ ֣ ԏȳ פ᷁ ȴ 

(Ϛ)  

╥Ӧὑԏ ѱМҶ Ể ᶮכᾼ ᴯ Л֝Ἤі Ȳ⇔

ᾼ ѱȲ ЄȲ ᵌὢױ Ҡѿ ӣ П ȴԉᴶ ᾼ

ԏ Ḋ Ȳ ὑЛ֝ ᴥᾼԏП᷉ ╥Л֝ᾼȴ֪ᴖȲϚ Л֝ ᴥᾼԏ

Л֝ᾼצ ȴ Ȳᵛṿ֯ ᾼ ᾓПϯȲ ԏ ϱᾼᾬ ҏֵᴥԏ

כ Ȳᵛṿ֯ Ϸ ẞϚṆԝ ֢ᴥԏ Пכ Ȳ ╥

Пᴥ Ȳ ᴥ (Chromatic Aberration)ȴ֯֯׀ᴥ ᾼ ᾓϯȲӪԏ

ᶮכ ᴥᾼ ȴ ᴥ ᾼѠᾎ╥ṿӣ ֥(Cemented Doublet) ȴ

╥Ӕ ế ֥ ẃᾼṆ ȴᶺ ֮и Ẓ П ẃ ᴥ

ȴ ⇔ ᾼ ѱȲᴥ ṿ ӣ῏ ᾬ ҏ Ȳ╝ ӣ ѱ

ѿᵅᴥ ᾼ ѱⱢṾȴԏ ҵȲ Ɫ Пԏ Ṇ П ӼҠ כ

╦ ȴ ҠѿᵓӣӔ ы ԏ Ȳ ᵛҠ ẞױ

П ȴ ╦ ╥Ӧ ѻ ᾼԏ ᶮֽכ ╦ᶈ ᶠђᾭȲᴖЛ╥Ὑ

ᾼϚ ԏ ȴ 

(ϡ) ֣ ԏ(Oblique Astigmatism) 

╦ Ӣ╥֪ⱢᾬПᴯ ԏ П ṷצ ȲԛҒϱἬ Пԏ▒Пэ

ПЄЊЛ֝ ᴖ ȴכ Ẓ ֪ (ᾬ )Ȳԏ Ϥᾼ ѱ

ᾼṔ⇔(ԏ▒Пэ ПЄЊ) Ȳ∟῏Лֽ›῏ Ȳцᾬ ԏ П − Ȳ

Ӣ ֣ ԏȲ ֣ ԏ⁄֪ԏ ᾼѠ֣ ѱѻ ᴖᶮכȴ╝

Ӕ ֣ ԏҬ ᶮהϱПḂ њȴ֪ױ Ȳ ѱᾼ ᵅᴯ ц

ѻ ᾼѠ֣ ֥ ȴ 

(Ϯ) פ᷁ (Distorsion) 

פ᷁ ╥Ӧὑ П ֣ὍЄ ПЛᶁлἬ ᾼȴכ Єᾬ כ

Ȳ֪ᾬ ԏ ῺЛ֝ȲҒϱ Ӑṝ ֣ὍЄ Л֝Ȳᵛ כ פ᷁

ȴ פ᷁ ⁄ҠиⱢҎ П ᾭ цҐ Пὦ₤ פ᷁ ȴⱢ
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Ϡӱ ױ ȲҠ ᾬ Ὅ ₣᾿ԏ Пϱ Ȳᾬ ѿӔѠᶮ ῶӱȲ Ϛ

ԏ▒ ὑ П Ȳ⁄ ӔѠᶮ ὍЄѹ᷁כפὦᶮȲ о

ПⱢὦ₤ פ᷁ (Pincushion Distortion)Ἠ Ӕ ȴ(Positive Distortion)פ᷁

ԏ▒ ὑᾬ П ⁄ ṿӔѠᶮѠ Њᴖ ᶮⱢ ᶮȲ ПⱢ ᶮ

╥Ἠ (Barrel Shaped Distortion)פ᷁  ȴ(Negative Distortion)פ᷁

ѱП⇔ Ἠ ѱ Ṕ П ЄȲ Ὼ ѱỂ Ӣᾼ ᷁

פ ȴ╝ Ȳ ѱ Ṕ П Лᵀ Ӕᾼ⇔

ὨȲϷ ӢЛ֝ᾼ פ᷁ ȴ 

ᴕѝ  

1. ╡ Џ Џ ԏ  

2. David L. Guyton M.D. etc. Ophthalmic Optics 

4. ӴῲᶠּדᶾЄ ὭṼ ᴔ ԏ в  

5.Clinical OpticsȸAmerican Academy of Ophthalmology 

╜ᴩד89 .6 Ӣ ỗ דּ דּ ԏ שׁ  
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ϫ  ϩ’ ₇ ╓ ∂  

דּ  

ᴕ ᴩ в ϩ’ ᵂ Ȳ∂ ᶺ ϩ’ ₇ ╓ ֽϯȸ 

Ϛȳ Ӣ ᵓ Ӗ ḕ ד5 ᴩϚװ ϩ ПῺ ᴩ  

ϡȳ ›Ẑ ( 4 ц 5 ) ϩ ц  

= 4 ц 5 Ẑ ϩ Ϣ / ᴰϢЀ  

= ᴿ ᶙכ Ϣ / ᴿ Ϣ  

Ϯȳ Ṏ ḕדеӁП ϩЛṏ  

ϩЛṏ =ắ Ӣ ϩЛṏϢ /ắ Ӣ  

(Ẓ ϩᶁ 0.9 ѿϱ῏Ɫ ϩӔ Ȳᵡ⁄Ɫ ϩЛṏȲ ϩЛṏҔ╗Ὼ ȳ

ȳ ԏцЛ ) 

ҳȳ דּ  

דּ =ᶙכ /═ Ю Ἠ ῀ Ϣ  

Хȳ ϩ ▲  

ϩ ▲ = Ю Ἠ ῀ (ῶ )ϱӦ м צ ᴩ ᾼ /ῶ

ן֫  
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  Ϛȳּר Ẑא֢ ϩ ӭ 

ϩ Ӵ ֤א  ᴯ ▲ ᴥ  Ẕ҃ 

Alabama Y N N N  

Alaska Y Y Y Y 
 

Arkansas Y N N N 
 

Arizona Y Y N Y 
 

California Y N N N 
 

Colorado Y N N N 
 

Connecticut Y N N N 
 

Delaware Y N N N 
 

District of Columbia Y N N N 
 

Florida Y N N N 
 

Georgia Y N N N 
 

Hawaii Y N N N 
 

Idaho N N N N 
 

Illinois Y Y Y O 
 

Indiana Y Y Y Y Refractive error test 

Iowa Y N N N 
 

Kansas Y O O O 
 

Kentucky Y Y Y Y Refractive error test 

Louisiana Y N N Y 
 

Maine Y Y Y N 
 

Maryland Y N N N 
 

Massachusetts Y Y Y N 
 

Michigan Y N Y N 
 

Minnesota Y N Y Y Plus lens test 

Mississippi Y N N N 
 

Missouri Y Y N N 
 

Montana N N N N 
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ϩ Ӵ ֤א  ᴯ ▲ ᴥ  Ẕ҃ 

Nebraska Y N N N Plus lens test 

Nevada Y N N N 
 

New Hampshire N N N N 
 

New Jersey Y N N N 
 

New Mexico Y Y O Y 
Photoscreen test Ἠ  

ữԏ ▲ 

New York Y N N N 
 

North Carolina Y N N N 
Photoscreen test Ἠ  

ữԏ ▲ 

North Dakota N N N N 
 

Ohio Y Y Y N 
 

Oregon Y N N Y 
 

Pennsylvania Y Y N Y Plus lens test 

Rhode Island Y Y N Y 
 

South Carolina N N N N 
 

South Dakota N N N N 
 

Tennessee Y N N Y Plus lens test(O) 

Texas Y N N N 
 

Utah Y N N N 
 

Vermont Y N N N 
 

Virginia Y N N N 
 

Washington Y N N N 
 

West Virginia Y N N N 
 

Wisconsin N N N N 
 

Wyoming Y N N Y 
 

YȸӇ      

Nȸӑ Ὑ 

OȸҠԝϤ  
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  ϡ̡ ☺Ẑ ϩ  

 

 

 

 



78 
 

  ϮȳҒ ЄẐ ϩ  
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  ҳȳ֢ Ẑ ϩ ᾓ ῶ 

 ӭ (ד )  ЏẓȳѠᾎ Ю /  ᾙ /ᵂᾎ צ ☼ ц╓і 

רּ  ϩ 

Ӵ  

ᴯ ▲ 

ᴥ  

 

3 ᴟ 17  ϩῶ 

Ӵ  

Hirschberg test  

 

ᴥι ▲ 

Plus lens test  

ữԏ ▲ 

3 Ӄ ֵѿ ϩ 0.4 Ɫ

Ȳ4 ᴟ 5 ֵѿ ϩ 0.5

Ɫ Ȳ5 ᴟ 6 ֵѿ ϩ

0.6 ᴟ 0.7 Ɫ Ȳ 6

⁄ѿ ϩ 0.7 ᴟ 1.0 Ɫ ȷ

Ἠ῏Ẓ ϩד Ẓᴩѿϱȴ 

Ἠắ ֥

ἨṮιМї Ϣ

Ȳӑ ῏ Ю

דּ ȴ 

ϩ ӑ ПẐ Ȳ

ᴟ דּ Ȳѹ ѿ ц

῀  Ȳ᾿ẞᶙכ

ⱢѦȴ 

רּ צאМȲ45א51

☼ Ἠ╓і(Ҭצ ȳ

҃ ȳ ṇӁ ȳҖ דּ ȳ

 דּ ȳқ ẃ ц№

 ȴ(צḥא7

ᴫ  ϩ 4 ᴟ 7  ϩῶ ԉϚ ϩӑ 6/9  Ȳӑ ῏

Ю דּ ȴ 

ԉϚ ϩӑ 6/9 ПẐ

Ȳ ẞ דּ ȷ Ϛ

ϩ 6/9 ҫϚ 6/6 ⁄ ὑ

3ᴟ 6ѣвԛװ ϩ ▲Ȳ

Л ἨḆ Ȳ⁄ ẞ דּ

ȴ 5 ᴟ 7 Ϥ

ПẐ Ȳῴװ ϩⱢ

6/9Ȳ⁄ Ϛדвԛװ ϩ

▲Ȳ ӑẞ 6/6Ȳ⁄ ẞ

דּ ȴ 

Ғị ϩ 

Ӵ  

ӃẐ ц 

ЊϚד  

ϩῶ 

Ӵ  

ϩ 0.5 Ɫ  Ȳӑ ῏

Ю דּ ȴ 

Њϡד ѿϱ Ȳ

ḕד ϩ ▲ דּ

▲ԛӻ֫ ȴ 
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 ӭ (ד )  ЏẓȳѠᾎ Ю /  ᾙ /ᵂᾎ צ ☼ ц╓і 

ẕ ϩ 4 ᴟ 5 ҙ 

7 ц 10  

ϩῶ HVOT ϩῶ 3еѐ ϩ-  

4 0.8Ȳ5 ҙ 1.0 ֥ ȷ 

7 1.0 Ɫ֥ ȴ 

Snellen E ϩῶ 5еѐ

ϩȲ7 0.8 И֥ ȷ10

ԉᴶ ϩῶꞋ 1.0 И֥ ȴ 

4 ᴟ 5 ҙе

Ђ Ȳ7 ᴟ 10

Ȳӑ ῏

Ю דּ ȴ 

Л֥ ῏Ꞌ Ю דּ

ȴ 

ԏчמּ.1 

 

2. ϩ 

1. ҏӢ ц 

  ҏӢ∟ 6ᴟ 8  

2. › 4 ᴟ 5  

ԏчמּ  

ϩῶ 

ϩӑ logMAR 0.2 

(Snellen 6/9) ⁄ ϚḔ

 

ắ ֥ ԏ

Ȳӑ ῏ Ю

דּ ȴ 

 

☺ 1. ᴯ 

2. ϩ 

1.3 ҙ› 

2.3 ҙᴟ 12  

ᴯ ▲ 

ϩῶ 

 Ἠе Ђ

Ȳӑ ῏ Ю

דּ ȴ 

 Л֝ȴעȲ֢צ

ѡӐ 1. ϩ 

2. ᴯ 

1.1 ҙ 

2.3  

3.5  

ϩῶ 

ᴯ ▲ 

3 ϩ 0.5 Ɫ   ῴ ῏Ȳ

Ю Мї Ȳӑ

῏ Ю דּ

ȴ 

3 Ӧ  ѿ 2.5 еѐ Cֿ

ῶ Ȳ ϩЛẞ 0.5 ПӃ

ẐȲ⁄ Ϥ ϡ ◕ȲӦ

Мїᾼ Ђ ϩ(

)ȲṳӦẐּד ἨẔ҃

Ϣ ▲ Ȳᴯ(ᵀЛ Ӧ

ᴩ ▲)Ȳ צ

῏Ȳ Ϥ Ϯ ◕ Ю

דּ ▲ 

Ғ Є ϩ 

ᴯ 

Ӵ  

4 ᴟ 6  ϩῶ 

ᴯ ▲ 

Ӵ  

 е Ђ Ȳӑ

῏ Ю דּ

ȴ 

13 ᴩ╜ МȲ9 צ

ứȲᵀ֢Л֝דȴ 
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   Хȳ ›Ẑ ϩ Ю  
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  гȳ ϩЛṏ ῀  

ϩ ▲ Ὠ ῀ Ẃ 

 

           ( ԓ ) ϩ ▲ Ὠ ῀  

ІЅ  Ӑ ▲ Ὠ :  

Ң  ҿ  ϩҢ ҿ    

ϩ’ ∂ Ṷ  

1. ḕщế ѡ ♄љҵצ Ȳḕщ 2-3Њ ѿϱȴ 

2. љҵ♄ ֻṮ ╟ȲẂֽṿӣ ІἨы ȴ 

3. ӣ ḕ 30и ԅ 10и Ȳ І ₇ӣ ḕщ юὑ 2Њ ȴ 

4. ϯ Ӈṛҏ ⅍ҵ♄ ԅ ᴟю 10и ȴ 

5. ḕҙדứ ϩ ▲  ȴװ1

6. ẞ ϩ ӑ ֥ П ῀Ȳ ᴟ֥ דּ ắ ȴ 

7. ϩҏ Ȳ ╓ӱ ֥ ᾙȲứ ֫ ȴ 

8. ⇔Ὼ ҷὙ֯׀ Ȳ   Ầᵗ ⇔Ṯιȴ 

ʂʂ         Мї  ѣ   ѡ   ד    

ϩ ▲ ᾙ֫  

Ȳ      ד        Ӣở֤ȸ          Ȳ 

▲ Ὠȸ 

ʋ ϩ  ( Ң:      ҿ:      ) 

צ Ȳ Ӊм(Ҡ ) 

1. ʋ  

2. ʋữԏЛӔ   ʋ╥  ʋᵡ 

  (1) ʋῺ :Ң (       )⇔ҿ (      )⇔ 

  (2) ʋ :Ң (       )⇔ҿ (       )⇔ 

  (3) ʋ ԏ(+/-):Ң (       )⇔ҿ (      )⇔ 

3.Ẕ҃ ( Ὑ)          

 

∂  

ʋ1. ᾙ  ʋ2. ᾙ ʋ3.Ḇ ѱ ʋ4. ᾙ  ʋ5. ᶮ  

ʋ6.ứ ▲ (ϯ֫װ ѡ ȸ ד  ѣ  ѡ)  ʋ7.Ṕ ₤ѱ ʋ8.Ẕ҃ȸ 

 

֤ ȸ                 ּד ȸ       ▲ѡ                 ѣ ѡȸ ד 

  Ṷ ȸ                                        ֤ȸ 

֫ ֫  ѣ ѡȸ ד 
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   ϝȳẐ ϩ ᵂ ☼  

 

 


