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ⱪ⅜ ⁸ ⌐ ↕╣╕⇔√⁹ ─

≤™℮↓≤≢⁸ ─ ⱨ□fi⌂≥

ↄ─ ⅜ ∆╢ ⁸U18 ☺ꜗⱤfi─

⁸PT ≤⇔≡ ↕∑≡™√∞⅝╕⇔√⁹

│ 8 28 ⅛╠ 9 6 ─ 10 ⁸ ה

─ ⁸ ⱬכ☻Ⱳכꜟ☻

♃☺▪ⱶ⁸ ⁸ ☼כ꜡ ⌐≡

⅜ ╦╣╕⇔√ a⁸b ⁹╕√⁸ ─ 8

22 ╟╡ 6 ⁸ ╙ ╦╣╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

⁸│≡⇔≥ꜟכꜙ☺◔☻ 12 ╩ⱶכ♅ 2 Ⱪ

꜡♇◒⌐ ↑⁸╕∏│ ╢↑⅔⌐ⱶכ♅6 √╡─

ꜝ►fi♪╩ ™⁸ Ⱪ꜡♇◒─ ─ⱶכ♅3

╩♪fi►ꜝכⱤכ☻≢ⱶכ♅6 ™⁸ כ♅2

ⱶ⅜ ┼≤ ╗ ≢⇔√⁹ ⱶ│⁸כ♅

─Ⱪꜝ☺ꜟ ♪ꜟכ◖⌐ ∟⇔⁸2 ─ ▪

ⱷꜞ◌ ≢╙ ∟╩ ╘⁸ ™∕─╕╕⌐

≢ ╕≢ ╩ ╘╕⇔√⁹ ╕≢ ╢↓≤⅜

─ⱡꜟⱴ≢№╡⁸ ─ ⌐ ≈↓≤⅜

─ ≢⇔√⁹ │⁸ ≢─

≤ ⱶ≢⇔√⁹כ♅◌ꜞⱷ▪╢№≢♪כ◌∂

⁸1 2 ≢ ╩ ⇔⁸2 ─ ≢

╩ ∂╕⇔√⁹ ≤™℮↓≤≢ ⅜ ≢╙

╩ ⇔ →√™⁸ ⇔ →⌡┌⌂╠⌂™≤™

℮ ≢⁸ ≤ ∂ ≡⇔⧵⁸♅כ◖⁸

≢─ⱬ☻♩⌂ ╩ ⇔≡ ╪∞ כ♅

ⱶ⌐ PT ≤⇔≡ ⇔√ ╛⁸∕─ ⌂≥

╩↔ ↕∑≡™√∞⅝╕∆⁹ 

 

ₒ ⌐⅔↑╢ ₓ 

ה ─   

 │⁸ PT2 ⁸▪◦☻♃fi♩ PT2 ─

4 ≢ ╩ ⌐ⱶכ♅≡∂ ⇔╕⇔√⁹

─ ─ⱶכ♅ √√∫№≢כ♃▬♫╓╒│

╘⁸ ⌐ⱶכ◕♩▬♫⌐₁ ╣╢√╘─ ꜞ☼ⱶ

╩ fi◓↕╣≡™╕⇔√⁹ꜞכꜙ☺◔☻℮╟╢ ₁

☻♃♇ⱨ│⁸ ─ ⅝ ⌐◖fi♦▫◦ꜛ♬fi◓⁸

◓Ⱨfiכ♥⌐ ─ ╛ Ⱶfiכ◊►─≢

◓▪♇ⱪ⁸ ─▪◒◦♦fi♩┼─ כ꜠♩⁸
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♬fi◓ ⁸ ─▪▬◦fi◓╛◔▪⌂≥ ⁸

₁⌂ ╩ ™╕⇔√⁹╕√⁸ ≤⇔≡

│⁸ ─Ᵽ♇◒▪♇ⱪ─╙≤⁸☻ⱳכ♠♪ꜞ

fi◒╛ ≤⌂כꜞ♀─ ⌐ ⌂

─ ╩ ⇔≡™√∞⅝╕⇔√⁹

⌐ ≢♪ꜞfi◒╩ ⇔⁸ ☼כ▬◒☻⌐₁

Ⱳ♩ꜟ╩ ⇔ ⌐ ╘╕⇔√ ⁹ 

 

 

 

─ ≢│ ╟╡ ≤─◖Ⱶꜙ

fi╩│∂╘⁸ꜛ◦כ◔♬ ─≤⌂♅כ◖╛

≤╙ ╩ ╘╢╟℮ ╘╢ ⅜№╡╕∆⁹

ⱶ≢№╢↓≤⅛╠⁸כ♅ ⌂ ⅛↑╩ ℮↓

≤≢ ₁─ ╛ ⌂≥ ⌐ ∆╢

⅜№╡⁸PT ≢─ ╙ ⌐ ≢⇔√⁹ 

 

 

ה ⌐ ⇔√↓≤⌂≥  

 ∆╢ ⅜ ╕╡⁸ PT2 ≢ ╕≢─

╩ ⌐⅔ ™⅜ ╡ ╪≢╖√™ ╩ ⇔╕

⇔√⁹PT ≤⇔≡ ┘ ─◔▪╛▪◒◦♦

fi♩⌂≥┼─ ⌐ ⅎ⁸Ɽⱨ◊כⱴfi☻ ╩

╛◓fi♬כ꜠♩√⇔≥ ┼─ ╦╡╙

⌐ ╡ ╪≢™↓℮≤ ⇔≡⅔╡╕⇔√⁹ ⌐

│⁸ ⅛╠ ≢ ─ ─◖fi♦▫

◦ꜛfi╛ ⌐◓fi♬כ꜠♩╛▪◔─₁ ∆╢ⱥ▪ꜞ

fi◓≤ ⌐ ∂√ ┘ ╩ ™╕⇔√⁹

∕─ ≢╙ ─ │⁸ ה ─ ╛

ה ⌂≥ ₁⌂ ╩ ⅎ≡™╕⇔√⁹∕─

╒≤╪≥─ ⅜◔▪ ⌐≈™≡ ꜠♩─ⱶכ♅

╛כ♫כ ≢№╢ ⁸ ╩ ↑≡™╕⇔

√⁹ │∕↓⅛╠⁸≥℮╛∫≡ⱪ꜠כ┼ ⌐

⇔≡™ↄ⅛⅜ ₁⌐ ╘╠╣≡™╕⇔√⁹

⌐╟∫≡│ ≢ ┼─ ╩ כ♥⁸⇔

Ⱨfi◓⌐╟╢ ─▪◦☻♩╛ ─ ╩ ™╕⇔

√⁹╕√ ╛ ╩ ™⁸ ┘

─ ─◓fi♬כ꜠♩ ╛ ╩ ⇔

√ ─ꜟכ♁fi◓⁸▬fi♬כ꜠♩ ╙ ™╕

⇔√⁹ ⁸ ₁≢ ≢⅝√Ɽⱨ◊כⱴfi☻

─ │№∫√≤ ™╕∆⅜⁸ ⌐ ⅜ ≤

⌂╣╢ ⅜ √≤ ™╕∆⁹ 

 

ₒ ─ ₓ 

fi♅כꜟה    

 │⁸PT2 ≢─ ≤⌂╡╕⇔√⁹ │

≢⇔√⅜⁸ ┼ ╢↓≤│⌂ↄ⁸ ≤ ∂

ⱨ꜡▪≢ ╩ ⌐⇔╕⇔√⁹ ₁PT ─ │⁸

◖fi♦▫◦ꜛ♬fi◓ꜟכⱶ⅛≈ ─ ≤⌂

╡╕⇔√⁹ ⌐ⱶכ◕♩▬♫⁸│ꜟכꜙ☺◔☻─

↑≡╒╓ ∂ꜞ☼ⱶ≢ ↕╣ 1 ⁸ ⅛

╠ ⌐ ⅛℮╕≢⁸╕√ ⇔≡⅛╠

╕≢─ ⌐◖fi♦▫◦ꜛ♬fi◓╛♩꜠כ♬

fi◓ ╩ ↑╟℮≤ ↄ─ ⅜ ⇔╕⇔√

⁹ 

 

 

 

≢─◖fi♦▫◦ꜛ♬fi◓  ─◒כꜞfi◓♄►fi 

 

 

◓fi♬כ꜠♩      ◓fi♬כ꜠♩  

 

 

 

 ⌐⅔↑╢ ─  
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⌐ ⅛℮ Ⱨfi◓╛ⱴⱷכ♥│⌐

╩ ∆╢ ⌐ ⇔ ╩ ⇔ ⁸

⌐│ Ⱶfi◓▪♇ⱪכ◊►─≢ ⅜№╣┌

⇔╕⇔√⁹ 

 

─ ⌐⅔™≡│⁸◖fi♦▫◦ꜛ♬fi◓

╩ ⅜◓fi♬כ꜠♩∞╪ ≢№╡⁸ ₁─ ╩

⇔√ ╩fi◓ⱪ꜡◓ꜝⱶ♬כ꜠♩≢ ⇔╕⇔

√ ⁹ 

 

 

╩ ⌐∆╢─≢││ↄ⁸ ─ PT

─ ≢ ╩ ⇔ ™⁸ ∆╢↓≤≢

─ ╛◖fi♦▫◦ꜛfi─ ╩ ™╕

⇔√⁹∕─√╘⁸ ⌐ ╩ ≡™ↄ↓≤⅜≢

⅝⁸ ─ ™ ⅜≢⅝√─≢│⌂™⅛≤ ∂╢≤

⌐⁸ ↄ╩ ┬↓≤╙≢⅝╕⇔√⁹╕√⁸

⌐│▪▬◦fi◓╛◒כꜞfi◓♄►fi╩

⇔⁸ ⌐ ⇔≡│ ⁸ כ◒─≢

ꜞfi◓♄►fi╩ ⇔╕⇔√⁹ 

 

 

─ ╙ ₁─ ⌂ ≢№╡⁸

⌐ ⁸ ⁸ ⌐≈™≡

⅔╟┘ ⇔╕⇔√⁹ 

≢№╡⁸ ╛ ⌂≥─

│⌂⅛∫√ ⁸ ⌐╟╢ ─Γ◐꜠Δ╛

─ΓⱩ꜠Δ⌂≥Ɽⱨ◊כⱴfi☻─ ⅜ ↕

╣╕⇔√⁹ ⁸ ⅜ ⅎ ⅞≡Γ ⅜ ™Δ

≤™℮ ⅜⅔╡⁸ ╩ ↄ ╙№╡╕⇔√⁹

◖fi♩꜡כꜟ╛ ─ ⌂≥ ₁PT ⌐≤

 ◖fi♦▫◦ꜛ♬fi◓ꜟכⱶ≢─  

 

  

 

◓fi♬כ꜠♩   

 

 fi◓♄►fiꜞכ◒ 

 

 ꜟכꜙ☺◔☻─  
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∫≡ ╣⌂ ≢│№╢╙──⁸ ─ ≤

⇔≡│ ⌐ ⌂ ≢№╢√╘ ⌂╢ ─

⅜ ≢№╢≤ ∂╕⇔√⁹ 

 

─┼♩fi♦◦◒▪ה  

 ⁸ ─ ⅝⌂▪◒◦♦fi♩⅜ №╡

╕⇔√⁹ ≈ │⁸♦♇♪Ⱳכꜟ⌐╟╢ ─

≢∆⁹♦♇♪Ⱳכꜟ │ ⅜╡⌂⅜╠╙ꜝ

fi♫כ≤⇔≡ ⇔ ↑╕⇔√⅜⁸ⱬfi♅⌐ ∫√

⌐│ ⅛╠₈ ╣⌂™₉≤ ⅎ⅜№╡╕⇔

√⁹∆←⌐ ⇔√ ⁸ ─ ⅜№╢≤

⇔⁸ ⌐ ⇔≡ⱬfi♅⌐ ⅜╢↓≤⌐⌂╡╕

⇔√⁹ │⁸ ─ ╩ ⇔√ ≢▪▬◦

fi◓≤ ╩ ⇔⁸ ╙ ╩ ™

╕⇔√⅜⁸ ╙ ⅜ ⇔⌂⅛∫√√╘ ∆

╢↓≤≤⌂╡╕⇔√⁹ ⁸ ⅜№╢↓≤⅜ ⅛

╡⁸∕─ ─ ⌐│ ≢⅝╕∑╪≢⇔√⅜⁸ꜝ

fi♫כ◖כ♅≤⇔≡ ─ⱶכ♅≢╕ ≤⇔≡

∫≡ↄ╣╕⇔√⁹ ⁸ ⇔™ ™╩⇔√ ─└

≤╡≢№∫√≤ ™╕∆⅜⁸ ╠∏ ─≢⅝╢

╩ ₁≤╛╢ ⌐ ╩ √╣╕⇔√⁹ ≈ │⁸

─ ≢∆⁹ ≢♄▬ⱦfi◓◐ꜗ♇♅⇔√

⁸ ─☻Ɽ▬◒⅜ ⌐ ╡⁸ ╩ ℮

⌐ ╦╣╕⇔√⁹ ⁸ⱬfi♅ ⌐≡

∆╢≤ 3cm ≤ 0.5cm ─ ⅜№╡⁸∆

←⌐ ⌐ ≡™√∞ↄ╟℮⅔ ™⇔╕⇔√⁹

╕≢⌐ ⌐ ≤ ╦╣╢ ─ ∫

√ ⁸ ⁸♀כ● ☿♇♩⌂≥ ╩ ⇔⁸

─ ⌐ ™⌂⅜╠ ─▪◦☻♃fi♩╩ ╘

╕⇔√⁹ ─ ⁸ ∆╣┌ ─ ⌐

╙ ≤─ ≢⁸ ⌐ ⅛™⁸

╩ ™╕⇔√⁹ ╩ ─ ≢ ╢↓≤│

╘≡≢ ⌂ ≢│№╡╕⇔√⅜⁸∕─ ─

⌐ ∆╢ꜞ☻◒ ⅜ ≢№╡⁸ ─

─ꜝ♇Ⱨfi◓⌂≥ ↄ ™⁸ ⌐╙

╩ ⇔╕⇔√⁹ ─ │ ⅎ⌐╕╦╡╕

⇔√⅜⁸ ≢ ⌐ ╩⇔≡™√∞⅝⁸

≢│☻♃ⱷfi ⇔⁸ ╠⇔™ⱪ꜠▬╩

∑≡ↄ╣╕⇔√⁹ 

 2 ≤╙ ≢╙ ≢☻כ◔╢℮╡↓

№╡⁸ ⅛╠ ─♃▬Ⱶfi◓╩≥℮∆╢⅛⁸

╩ ╕ⅎ√℮ⅎ≢⁸≥℮ ∆═⅝⅛⌂≥⁸

ⱶ─↓≤⁸כ♅⁸≥↓─ ╟╡ ─↓≤╩

⌐ ⅎ⁸ ⌐ ≢⅝√↓≤│⁸ ≢

─ⱷ♦▫◌ꜟ◘ⱳכ♩─ ⅜№∫√⅛╠↓∕∞≤

™╕⇔√⁹ 

 

ₒ◘ⱳכ♩ ₓ 

 ╩ ∂≡─◘ⱳכ♩ ≤∕─ ⅔

╟┘ ╩⁸ 2⌐ ⇔╕∆⁹₈1 1 ₉≤⇔≡

⇔√ ⁸ │ 445 ≢⇔√⁹ ⌂

≥─◖fi♦▫◦ꜛ♬fi◓∞↑≢⌂ↄ⁸ ─ ₁⌐

↑≡™╢ ─ ╩ fi♬כ꜠♩√⇔≥

◓ ◖fi♦▫◦ꜛ♬fi◓╛►◊כⱵfi◓▪♇ⱪ

⌐ ╗ ╙ ⌐ ⇔╕⇔√⁹ 

 

ₒ ╩ ∂≡ ∂√↓≤ₓ   

 ⅜☻♃♇ⱨ╙ ╘√ Ⱶכ♥▫fi◓≢⁸

√∟⌐ₐ ₑ ≈─◖fi♩꜡כꜟ╩ ⇔

⌂↕™≤ ╦╣≡™√─⅜ ⌐ ∫≡™╕∆⁹

⌐ ⇔≡│⁸₈ ─ │ ≢∆╢⁸☿ꜟⱨ◔▪

─ ₉╩ ™≡ ⅝╕⇔√⁹№ↄ╕≢ ─

─◖fi♩꜡כꜟ│ ╠ ™⁸ ⅛╠⌂™ ╛

╡⌂™ ╩ PT ⌐ ∆╢╟℮ ⇔≡ ⅝╕⇔

√⁹∕℮∆╢↓≤≢⁸PT ─ ⅜ ⌐⌂╡ ₁

─ ⌐ ╕⇔√⁹∕─ ≢ ₁⅜ ⇔

√↓≤⅜⁸ ₁─ ╛ⱪ꜠כ☻♃▬ꜟ╩

⇔⁸ ╩Ⱶfi◓▪♇ⱪכ◊►⌐ ⇔√↓≤

≢⇔√⁹ ™⁸ ─ ⅛╠ ↄ ╩╙╠∫√

↓≤≢ ⌂ ╩ ╗ ⅜ ╕⇔√⁹ 

 ₁│⁸ ─ ⌐ ╣╢↓≤⌐≈™≡│⁸

─ ╛☻ⱳכ♠ ≢ ↄ ⇔╕∆⁹

∕─ ≢ ₁┼ ₁⌂▪♪Ᵽ▬☻╩ ℮↓≤╙

ↄ№╡╕∆⁹⇔⅛⇔⁸ ─ ≢ ⌐ ↑

√ ™ ╛⁸∕─ ⌐ ⌂ ╩ ∆╢

│ ⌂ↄ⁸ ₁│∕─╟℮⌂ ⅜ ╡╕∑╪≢

⇔√⁹Ⱶכ♥▫fi◓─ ≢ ╩ ╘╠╣╢ ╙№

╡⁸ ⇔⌂™≤ ₁ ⇔≠╠™ ≢│№╡╕

∆⅜⁸↓╣⅛╠ ↕╣╢ ⌐│⁸∕℮™∫√

⸗♅ⱬכ◦ꜛfi⌐ ╦╢ ─ⱶכ♅╙ ≢№╢

⁸ ╘╠╣≡™╢≤™℮↓≤╩ ⇔≡ ה

↑╣┌⁸ ─ⱶכ♅⌐ ⌐⌂╢─≢│≤ ™
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╕⇔√⁹ 

 

ₒ⅔╦╡⌐ₓ 

ה ┼─   

 ⁸ ╕≢ ∟ ╖╕⇔√⅜ ∂

⌐ ╣⁸ ⇔™ ™╩⇔╕⇔√⁹⇔⅛⇔⁸ ≤

─ ╦╡ ─≥ⱶ☻♃♇ⱨכ♅╛ ⌂≥⁸

╟╡│╢⅛⌐☻ⱶכ♅⌐☼כⱶ─ ≤⇔≡ ↑

╗↓≤⅜ √╟℮⌐ ™╕∆⁹ ₁PT כ♅╙

ⱶ╩ ⌐ ↄ ⅛╩╙∫≡™╢│∏≢⁸ ─

─ ⅛╠ ⌐ ↑≡ ⌐⌂╢╟℮⌂

╩⇔≡™⅛⌡┌⌂╠⌂™≤ ꞉כ◐⁹∆╕™≡∂

⁸ᵑ│≡⇔≥♪כ ╘√╢№≢ⱶכ♅ ה

≤ ⌐◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╢ ᵒ

₁─ⱨ▫☺◌ꜟ⅔╟┘ⱷfi♃ꜟ◖fi♦▫◦ꜛfi─

ᵓ ─Ɽⱨ◊כⱴfi☻▪♇ⱪ╙ ⌐

╣√◖fi♦▫◦ꜛ♬fi◓─ ≤ ⅎ╕∆⁹↓╣╠

│ ₁─ ⌐ ⅎ⁸ ≢─ⱷ♦▫◌

ꜟ◘ⱳכ♩╛ ⌂≥☻ⱳכ♠ ─ ≢

∫√ ⅜ ≤⌂∫≡⅔╡⁸∕─ ⅜ ☺ꜗⱤ

fi─♅כⱶ ╩ ↕∑⁸ ╩ ⅝ ∑╢ ─└

≤≈≢№╢≤ ∂≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

│⁸₈1 1 ₉≤⇔≡  

⌐│⁸ ╩ ╗ 

 

1)ₔ570-0021 2-47-12 

2)ₔ560-0083 1-1-7-2 

  Taping  Icing  
Condition

ing 

Warm 

up 

Cool 

down 
 

 75 0 122 33 0 230 

 7 3 3 2 0 15 

 6 121 67 0 6 200 

 88 124 192 35 6 445 

 

2 ◘ⱳכ♩ ≤  

 

    

 

          ╠ↄ ─ ╩ ╘≡™√∞™√⁸   

, ⅜ 6 20 ⌐ ↕╣╕⇔√ 62 ⁹ 

│ ─ ≢№╢☻ⱳכ♠ ─ ≢╙№ 

╡⁸ ⁸ ─ ⌐≈⅝ ↄ─↔ ⁸↔ ╩™√∞™≡╕™╡╕

⇔√⁹ ≢∆⅜ ─ ≢№╡⁸ ─ ╛ ─ ⁸ ─ ⌂≥⁸

ↄ─ ╩↔ ↕∑≡™√∞⅝╕⇔√⁹⅔ ™↓≤╙ ₁№∫√≤ ⇔╕∆⅜⁸™≈╙ ⌐

∟√ ≤ ⌂⅔ ≢⁸ ↄ─ ╩ ↑ ╘≡™√∞⅝╕⇔√⁹ ─ ⌐ ⅝⌂

╩ ∂ ╕∑╪⅜⁸ ─↔ ⁸ ─ ⌐ ⇔≢╙ ∆╢↓≤⅜⁸ ↕╣√

╙── ≤ ™╕∆⁹ 

 ↓╣╕≢─↔ ⌐ ∆╢≤≤╙⌐⁸ ⅛╠↔ ╩⅔ ╡ ⇔ →╕∆⁹ 

 

▪◔♩כꜞ☻▪   
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ₒ│∂╘⌐ₓ 

 88 ⅜ 28 3

20 3 31 ╗ ─ ⁸

⌐≡ ↕╣╕⇔√⁹ │ ⌐ ╕╣

╡─ ≢ ╖⁸ ⅜ ⌐ ╕╣╕

⇔√⁹ │ 1 ─ ⇔√ ⅜ 11

≤ ↄ⁸ 21 ⌐ ꜟ▪כꜙ♬ꜞ⅜

↕╣≡ ⁸ ╙ ™ 52 ╩ ⅎ╢

≤⌂╡⁸ ┼─ ─ ↕⅜ ⅎ╢ ≤

⌂╡╕⇔√⁹ │ ╩ ╢╟℮⌂ 11

╕≢╙≈╣╢ ─ ⁸ ⅜ ⌐◘ꜜ

♫ꜝ ∟⇔⁸ ╩ ∂ ╘≡─ ≢ ╩

∟ ╡╕⇔√⁹ 

 ╙ ─ ╩ ↑⁸ ⌐≡ⱷ♦▫

◌ꜟ◘ⱳכ♩ ┘ ⱷ♦▫◌ꜟ◘

ⱳכ♩ ╩ ⇔╕⇔√─≢↓↓⌐ ↕∑≡ ⅝

╕∆⁹ 

 

ₒ ₓ 

ẽ  

 │ 28 3 15 17 ─ 3

≢ ╦╣╕⇔√⁹ │ 32 ─

⌐ ↕╣√ 104 ≢⇔√⁹ │

⌐╟╢ ⁸ ⁸ ─ 7

≤ ⌐╟╢ ╩ ™⁸ ╩ ⌐☻

♩꜠♇♅fi◓ ⁸ ─ ⁸ ₁⌐

∂√◖fi♦▫◦ꜛ♬fi◓─ ╩ ™⁸ ⌐ ↑

≡ ─ ╩ ⅎ╢╟℮⌐⇔╕⇔√⁹╕√

≤ ╩ ⌐ ⁸ ⌐≈™≡─▪fi◔

♩כ ╩ ⇔╕⇔√⁹∕↓≢ 70 ─ ⅜

⌐ ה ה ⌂≥⌐⌂╪╠⅛─ ╩⇔≡™╢↓≤

⅜ ⅛╡╕⇔√⁹ │▪fi◔כ♩ ╩

╕ⅎ⁸◔▪─ ≤ ╩ ⇔⁸

⌐ ╘╕⇔√⁹ 

ẽ  

 ₁ ⁸ ─ ⌐ ⌐╟╢ ≤☻

♩꜠♇♅fi◓ ─ 3rd ─ ╩

⇔╕⇔√⁹ │ ═ 15 ≢⁸ ─

☻♩꜠♇♅fi◓ │∆═≡─ ⌐⅔™≡

─ ⅜ ↕╣╕⇔√⁹ 

 

ₒ ⱷ♦▫◌ꜟ◘ⱳכ♩ₓ 

─ⱷ♦▫◌ꜟ◘ⱳכ♩☻♃♇ⱨ │

═ 159 ≢⁸ │ 1 12 15 ⌐

≡ ⌐№√╡╕⇔√⁹ⱷ♦▫◌ꜟ◘ⱳכ♩

│ ═ 88 ⁸ │ 108 ≢ │ ┼

⅜◓Ⱨfiכ♥─ ↄ⁸ ─ ⅜ ╙ ™

≤⌂╡╕⇔√⁹ ≤⇔≡ ⅜ ─♥

≥™⇔╒≡⇔╩◓Ⱨfiכ ∆╢ ⅜ №╡⁸

─ ⌂◘ⱳכ♩╩ ℮↓≤⅜≢⅝╕⇔

√ 1 ⁹╕√ │ ⅜ ↄ⌂∫≡™╢

↓≤╙ ≢№╡⁸ fi☼כ◦│≡∫≥⌐ ↑

⅛╠ ⌐╗↑√ ─ ⇔↕╛ ┼─ ╛

─ ╩ ∂╕∆⁹ ⌐◘ⱳכ♩ ⌐≈

™≡ ™√⇔╕∆⁹ 

51 52
31 35
10 10
4 8

2
1

 

ẽ 36 36  

ה ⁸ ⁸ ◓Ⱨfiכ♥─ ╩ ∆

╢ ⅜ ↄ ╘╕⇔√ 20 /27 ⁹ │

⅛╠ ╖─№╢ ⅜ ╩ ╘≡™╕⇔√

2 ⁹ ⌐⁸ ─ ╖│ⱪ꜠כ┼─ ⅜ ⅝

™√╘⁸ ≢─ ─ ─ ⌐≈⌂

⅜∫√≤ ⅎ╕∆⁹ 

1 ≤  
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36 10
34 7
18 6

1
10

 

 

ẽ 17 16  

≤ ∂ↄ⁸ ≢│ ⁸ ≢│

ⱪ꜠כ╛ ─ ⌂≥─▪◒◦♦fi♩⌐ ∆╢

⅜╒≤╪≥╩ ╘╕⇔√⁹ 

 

ẽ 33 50  

⁸ ╟╡ │ ⇔≡⅔╡⁸

│♦♇♪Ⱳכꜟ╛ ⌐ ∆╢▪▬◦fi◓⅜

ↄ ┼─ │ ≢ ⌐ ⇔√ ─

≢⇔√⁹ ⌐≈™≡│ ⁸

⌐ ⇔√ ⅜ ╩ ╘≡™╕⇔√⁹

─ ≢│⁸ ─ ⌐╙ ≢│

≢⅝⌂⅛∫√ ⅜™╢↓≤╩ ꜞכ◒⁸⇔

fi◓♄►fi │ ─⇔←↕╩ ↄ ⇔√╡

⌐ ╩ ↑╢⌂≥⁸╟╡ ╩ ℮ ⅜№

╢≤ ⅎ╕∆⁹ 

 

ẽ◖fi♦▫◦ꜛ♬fi◓ 3 5  

─◖fi♦▫◦ꜛ♬fi◓│ ═ 3 ≢ 1 ─

≤⌂╡╕⇔√⁹ ≤⇔≡│ ─ ╖─

≤ ─ ╩ ⇔≡╒⇔™≤™℮

≢⇔√⁹ │ ≤⌂∫√√╘⁸ │

─╖≤⌂╡╕⇔√⁹ ╙ ⌐

⅜№∫√√╘⁸ ╙ ⇔ ⇔≡™↑╣┌≤

ⅎ╕∆⁹ 

 

ẽ 32 9  

32 ≤ ≤ ═≡ │ ⅎ╕⇔√⅜⁸

⌐╟╢ │ 1 ─╖≢⇔√⁹ⱳ☺◦ꜛfi ≢

│ 8 ⁸ 5 ⁸ 18 ≤™℮ ≢⇔

√⁹ │ ⌐ 8 ⁸ ⌐ 24 ≢⁸

│ ─ ─ ⅜╒≤╪≥╩ ╘≡™

╕⇔√⁹ ─ │ ─ ™ ⅜ ↄ⁸

15ϴ╩ ⌐ ╩ ⅎ╢ ⅜ ↄ⌂╢ ⅜

╖╠╣⁸╕√ ⌐╟╢ ─ ╙ ⇔≡

™╢≤ ⅎ╠╣╕⇔√⁹╕√ 1⁸2 ≢─ ⅎ⅜

™↓≤╙ ─ ╟╡ ∆╢ ⅜№

╡╕∆⁹ 

 

ₒ⅔╦╡⌐ₓ 

╙ ─ ─↔ ⌐╟╡ⱷ♦▫◌ꜟ◘

ⱳכ♩ ╩ ╡⌂ↄ ⅎ╢↓≤⅜≢⅝╕⇔√⁹

≤ ═⁸ ─ │ ⇔╕⇔√⅜⁸

⌐⁸☻♃♇ⱨ─ ₁⅜ ╩ ↄ ∟⁸

≢╙ ↄ─ ⌐ ╩ ╢↓≤⅜≢⅝√ ≢

╙№╢≤ ⅎ≡™╕∆⁹ ╙ ⌐ ╘≡⁸

╩ ←↓≤╩ ⌐ ⇔≡™⅝√™≤ ⅎ

╕∆⁹╕√ ◓Ⱨfiכ♥╙≢ ה ⌂≥

☻♃♇ⱨ ≢ ⇔⁸ ≢⅝√↓≤≢

⌐ ⌐ ╩◘ⱳכ♩∆╢↓≤⅜≢⅝╕⇔

√⁹    

≤╙ ⌐ ∂√ ⌂ ⅜≢⅝╢╟℮⌐

☻♃♇ⱨ ₁⅜ ה ─ ♇◦כ♄כꜞ⁸≥

ⱪ╩ ─≡⇔≥ⱶכ♅╡ ⅝⅛↑⅜ ⌐≢⅝╢╟℮

⌐⁸ ─ ≢╙ ╡ ╪≢™ↄ ≢∆⁹ 

 

ₔ440-0883 66  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 ≤  



 

 

 

 

 

 

 

 

88 ─ⱷ♦▫◌ꜟ◘ⱳ

⌐♩כ ⇔╕⇔√─≢ ↕∑≡ ⅝╕∆⁹ ⅜

⇔√─│ 2 ≤ 9 ─ ₁

─ 2 ≢∆⁹ │ ≤⇔≡ ↕∑≡

⅝╕⇔√⁹ 

 ≢│ ⌐ ↕╣≡™╢

─ ⁸ ─ ┼─ ⁸☻♩꜠♇♅fi◓

⁸ ─ ◓fi♬כ꜠♩╢╟⌐ ╩ ™╕⇔√⁹

─☻כ◄│≢ ∞↑≢⌂ↄ⁸ ⅎ ╙

≢№╢√╘ ─ ≤ ∆╢↓≤⅜≢⅝╕⇔

√⁹∕─ ≢ ∂√ │⁸ ╩ ⇔⌂⅜╠ⱪ꜠כ╩⇔≡

™╢ ⅜ ™╢≤™℮↓≤≢∆⁹ ╙ 1

⅛╠ 3 ╕≢ ╩⇔≡™╕⇔√⁹∕─ 12 ─

≢ ∂╟℮⌐ ╩ ⇔⌂⅜╠ⱪ꜠כ⇔√ ╙№╡⁸

∟⅜ ™╟℮⌐ ⅛╡╕∆⁹⇔⅛⇔ ⅜ ╦╡

∕─ ╩ ─ √╡⌐⇔⁸╛│╡ ─ ⌐⅔↑

╢ ─ ⅜╙∫≤ ≢№╢╟℮⌐ ∂╕⇔√⁹ 

9 ─ ₁ ≢│ ─◘ⱳכ♩ ─ ⁸

⅜ ⇔≡ ↕╣╕⇔√⁹4 ⁸

│ ╩fi◓♄►fiꜞכ◒─ ⇔╕⇔√⁹4

│ 2 ⁸ 2 ─ 4 ™╢ ⁸

≢ ╩ ╦⌂↑╣┌⌂╠∏⁸ ⌐

╩ ╡⌂⅜╠ ╠╣√ ≤☻Ɑכ☻─ ≢

⌂ ⅜ ↕╣╕⇔√⁹ ≤ ⌐ ╩

┘⁸ ⁸ 3rd ─ ⁸ ─◒

╩fi◓♄►fiꜞכ ⇔≡ ™╕⇔√⁹ ◓fiꜞכ◒─

♄►fi╩ ∆╢─│ ╘≡─ ≢⁸ ⇔ ⇔√▪

ⱪ꜡כ♅⅜ ⌐ ⅎ⌂⅛∫√ ⌐ ─ ╩

⇔╕⇔√⁹ 

ⱷ♦▫◌ꜟ◘ⱳכ♩╩ ∂ ₁ │ ⌐

┘ ⌐ ⇔ ─ ⅜ ≢№╢≤

∂╕⇔√⁹↓╣⅛╠╙ ◘ⱳכ♩⌐ ⇔ ─

⌐ ╘≡ ╡√™≤ ™╕∆⁹ 

 

ₔ659- 0034 3- 21  

 

 

  27 11 15 ⌐ ⌐≡ ╦╣√⁸

3 ꞉כ◒◦ꜛ♇ⱪ₈◖fi♦▫◦ꜛ♬fi◓₉⌐ ⇔╕⇔

√─≢⁸ ⇔╕∆⁹  

─꞉כ◒◦ꜛ♇ⱪ│⁸ ⁸ ⁸

⌐ ≤⇔≡↔ ⅝╕⇔√⁹ │ ⌐

☻♩꜠♇♅fi◓─ ⌐≈™≡⁸ │ ⁸ ⁸ ─

≢─☻♩꜠♇♅fi◓⌐≈™≡ ╩ ⅎ≡ ⇔≡

⅝╕⇔√⁹ ≢│☻♩꜠♇♅fi◓─ ⅛╠ ⁸ ╛

≢─ ╩ ┘╕⇔√⁹☻♩꜠♇♅fi◓─ ≢

│ ⌐╟╢ ≢☻♃♥▫♇◒☻♩꜠♇♅◓⁸Ᵽꜞ☻

♥▫♇◒☻♩꜠♇♅fi◓⁸♄▬♫Ⱶ♇◒☻♩꜠♇♅fi◓─

⅜ ↕╣⁸ ╛ ⌂≥⅛╠ ™ ↑⌐≈™≡ ┬↓

≤⅜ ╕⇔√⁹ 

☻♩꜠♇♅fi◓╩☻ⱳכ♠─ ≢ ℮ ⌐™≈⁸≥─☻

♩꜠♇♅fi◓⅜ ™⅛ ╗↓≤⅜№╡╕⇔√⁹☻♩꜠♇♅fi

◓ ─ ─ ╩ ⇔⁸ ⇔≡™√∞ↄ↓≤≢⁸

⌂ ≢☻♩꜠♇♅fi◓╩ ℮ ╩ ∂╕⇔√⁹Ɽⱨ◊

╩☻ⱴfiכ →√ ≢ ⌐ ╘╢╟℮⌐⁸ ⇔™☻♩꜠

♇♅fi◓ ╩ ⌐ ⅎ≡™ↄ↓≤⅜ ≢№╢≤

⇔╕⇔√⁹ 

│ ⁸ ⁸ ⌐ ↑⁸ ₁─ ⌐ ⇔≡─☻♩

꜠♇♅fi◓─ ╩ ™╕⇔√⁹☻♩꜠♇♅fi◓╩ ℮ ⁸

ה ╩ ─ ≢ ⇔ↄ ⅎ⌂⅜╠ ℮↓≤≢

⌐╙ ⅜ ╢≤ ⇔╕⇔√⁹╕√☻♩꜠♇♅fi◓╙Ɽכ♩

╩◓fi◓≤☿ꜟⱨ☻♩꜠♇♅fi♅♇꜠♩☻כ♫ ⇔≡™

√∞⅝⁸ ≢╙ ∆╢↓≤⅜≢⅝╢ ╩ ┘╕⇔√⁹

☻♩꜠♇♅fi◓≢╙⌂−↓─╟℮⌐∆╢ ⅜╟™─⅛ ≤

ⅎ╢↓≤─ ╩↔ ⅝⁸ ⅎ⌂⅜╠☻♩꜠♇♅fi

◓╩ ℮↓≤─ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹ 

 ☻♩꜠♇♅fi◓ ╛ ─╖⌂╠∏⁸Ɫfi♪ꜞfi◓

─ ⁸ ┼─ ╙↔ ⅝⁸ ↄ─↓≤╩ ┬

≤⌂╡╕⇔√⁹ │⁸ ≢ ≢⅝╢╟℮⁸ ╩

⌡≡™⅝√™≤ ™╕∆⁹ 

 

ₔ530̈́ 0012 2- 2- 3  
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 27 10 25 ⌐ ≢ ↕╣√⁸

▪◔♩כꜞ☻▪ ⌐ ⇔⁸ ☻ⱳכ♠

2 ─ ⌐╟╢₈☻ⱳכ♠

─ ≤ ─ ₉╩ ⇔√─≢ ™√⇔╕∆⁹ 

≢│☻ⱳכ♠ ─ ⅛╠ ╕≢─

≤ ⁸ ┼─ ╡ ╖─ ╩ ═╠╣≡™╕

⇔√⁹ ⁸☻ⱳכ♠ ≢│ ⅜ ∆╣┌☻ⱳ

╩♠כ ╘╣┌ ™≤ ⅎ╠╣⁸ │ ╛

⅜ ↄ⁸ ⌐ ∆╢ │№╕╡ ╦╣≡™⌂⅛∫

√≤ ⅝╕⇔√⁹╕√ ─ ACL ─ ≢│⁸30

│ ≤↕╣⁸ │◑ⱪ☻ ╩⇔≡™√≤ ╡

╕⇔√⁹ ⁸ACL ≢ ╩fiꜛ◦כ♥ꜞⱢⱦꜞה

⇔╕⇔√⅜⁸ ╩⇔√╠☻ⱳכ♠│╛╘╢≤™℮

─ ⅎ ⌐ ⅝╕⇔√⁹╕√⁸MCL ⁸ ╛

╩ ╦⌂ↄ≡╙ ⅜ ∆╢≤ ⇔√Woo╠─

⅜ ⌐ ∆╢ ⅎ ╛ ꜞⱢ─ ↑≤⌂∫√↓

≤╩ ↕╣⁸ ⌐⅔↑╢ ⅜ ⅝ↄ ⇔√↓≤╩

╡╕⇔√⁹ ─ ⌐≈™≡╙ ╣╠╣⁸ ─

⌐ ⅎ │ 3- D MRI╛ ⌂≥╩ ∆╢≤

⅜№╡╕⇔√⁹ ⌐ ⇔≡│ ACL ≤ ⌐

≈™≡⁸ACL╩ ∆╢ⱳ☺◦ꜛfi╛ ─ ⁸

─ ╛ ─ ⌂≥⌐≈™≡

═╠╣≡™╕⇔√⁹ ─ ≤⇔≡⁸

╛ ⁸ ─ⱷꜞ♇♩╛ ⌐≈™≡ ⇔

≡ ⅝╕⇔√⁹ ⌐ ⌐⅔↑╢ ≤⇔≡⁸

─ ╡ ╖╛ ה ─ ─ ⁸ ⁸

⌂≥─ ─◓ꜝⱨ╩ ⇔≡ ⅝╕⇔√⁹

⌐ ═ ה ─ ╛ ™ ╩ ↓⇔≡™╢

│ ⇔≡™╢↓≤⅜ ⅛╡╕⇔√⁹ ─ ╩ ⇔⁸

☻ⱳכ♠ ─ ≤≤╙⌐ꜞⱢⱦꜞ♥כ◦ꜛfi⌐

⅔↑╢ ─ ⁸ ─ꜞⱢⱦꜞ♥כ◦ꜛfi∞↑≢

⌂ↄ ⌐ ╘≡™⅛⌂↑╣┌⌂╠⌂™↓≤╩ ╘≡

┬↓≤⅜ ╕⇔√⁹ 

ₔ560-0083 1-1-7-2  

 

27 10 25 ⌐ ⌐≡ ╦╣√▪

▪◔♩כꜞ☻ ⌐ ⇔⁸ ─₈☻ⱳכ♠

─ ≤ ₉╩ ⇔╕⇔√─≢⁸ ™√⇔╕∆⁹ 

│☻ⱳכ♠ ─ ≤ ⁸ ה ─

≤ ⁸ ≤ ⌐≈™≡≢⇔√⁹∕

╣∙╣⌐⅔™≡☻ⱳכ♠ ⌐ ∆╢ ה ─

╩⇔≡™√∞⅝⁸ ™ ╩ ╢↓≤⅜≢⅝√≤ ⌐⁸

⌐ ∆╢ ╡ ╖─ ╩ ↄ ∂√ ≢⇔√⁹ 

☻ⱳכ♠ ⅔╟┘ ה ─ ≤ ≢│⁸

⅛╠ ⁸ ⌐ ∆╢ ⌂ ה

╩ ⇔≡™√∞⅝╕⇔√⁹ ╩ ╕√│

⇔√ ⌐♃כ♦ ≠™≡ ⇔⁸ √⌂ ─

╩ ∫≡™√↓≤⅜ ⌐ ⌐⌂╡╕⇔√⁹↓─╟℮⌂

╡ ╖│⁸☻ⱳכ♠ ∞↑≢⌂ↄ ─ ™ ╩

∆╢√╘⌐│⁸ ─ ≡─ ⌐⅔™≡ ≢№╢≤

∂╕⇔√⁹ ╙ ─ ≢ ─№╢ ╩ ≢⅝╢

╟℮⌐⁸ ╩ ╠∏ ╡ ╖√™≤ ™╕⇔√⁹ 

≤ ≢│⁸ ⌐⅔↑╢ⱷ

♦▫◌ꜟ◘ⱳכ♩╛◒ꜝⱩ ◘ⱳכ♩ ⌂≥─ ╡

╖⌐≈™≡ ⇔≡™√∞⅝╕⇔√⁹ ⌐ ∆╢ ⁸

─№╢◖fi♦▫◦ꜛ♬fi◓╩ ≢ ↕╣≡

⅔╡⁸ ∞↑≢⌂ↄ ┼─ ╙ ∫≡™╕⇔√⁹↓

╣╠─ │ ∆╢↓≤⌐╟∫≡ ⅜ ↕╣⁸

≤⌂╢≤ ∂╠╣╢√╘⁸ ╙ ─ ≤⇔

≡ ╛ ⌐ ⅛≈ ⇔≡

⇔√™≤ ™╕⇔√⁹ 

☻ⱳכ♠ ─ │ ─ ⅔╟┘

╩ ╖ ⌡≡⅝√↓≤≢ ╡ →╠╣≡⅝√≤ ™╕∆⁹

╙∕╣╠╩ ⇔≡™ↄ↓≤⅜ ─☻ⱳכ♠

─ ╩ ⅎ╢≤ ∂╕⇔√⁹ 

ₔ560-0083 1-1-7-2  
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 ☻ⱳכ♠ ─ ≤  
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΅10- 

 

ₐ◖fi♦▫◦ꜛ♬fi◓ ☻♩꜠♇♅fi◓ₑ≤™℮

♃▬♩ꜟ≢⁸☻♩꜠♇♅fi◓╩ ∆╢ ⁸

⌐⅔™≡╙ ≢⅝╢ ─ ⅎ ⁸ ─

≤⇔≡ ─ ─ ⁸

─ ≡™≈⌐◓Ⱨfiכ♥ ╩ ⇔╕

∆⁹ 

 ☻♩꜠♇♅fi◓╩ ∆╢ ≤⇔≡⁸

─ ⁸ ─ ⁸ ─√╘─

fi◓♄►fi⁸ꜞכ◒Ⱶfi◓▪♇ⱪ⁸כ◊► ─

⅜fiꜛ◦כ♀◒ꜝꜞ ◓Ⱶfiכ◊►⁹∆╕╣╠→

▪♇ⱪ│ ─ ─ ⁸Ɽⱨ◊כⱴfi☻─

╩ ≤⇔╕∆⁹ ─ ╩ ↕

∑⁸ ™ ⅝⌂≥─Ɽⱨ◊כⱴfi☻ ⅜

≢№╡⁸♄▬♫Ⱶ♇◒☻♩꜠♇♅fi◓─╟℮⌂

╩ ╘╢↓≤╙ ►♄◓fiꜞכ◒⁹∆≢

fi│ ⇔√ ─ ╩ ↕∑⁸ ⌐╟∫

≡ ∂√ ⌂≥ ─ ⅜ ≢№╡⁸

☻♃♇♥▫◒☻♩꜠♇♅fi◓≤ ─

╖ ╦∑⅜ ⇔≡™╕∆⁹ 

 

 

 ─ ≤  

1╟╡  

 ≤│₈ ⌐ ⅜ ↕╣√

₉≢∆⁹ │ ┘╢═⅝ ⅜ ┘⌂™

≤⁸ ⌐ ℮ ─ ╡⅜ ⇔≡⇔╕

℮ ≢ ╡ ∫≡™╕∆⁹ 

 1│ ⁸ │ ⌐ ™⁸

∆╢ ⅜№╢≤ ⌐⁸ ─ ≤ ≤─

≢│ ≤≤╙⌐ ≢ ⅜ ∂≡™╢↓

≤╩ ⇔╕∆⁹ │ ⇔⌂™⅜⁸

≤∕─ ─ ≢│ ⅜ ∆╢↓≤⌐ ℮

─ ⅜ ∂╕∆⁹ 

 2│ ⇔√ │ ∆╢≤ ─ ≢

⅜ ∫ ╡ ⅜ ╕╡⁸↓─ ─ ↕

│ ╦╠⌂™√╘ ⌂ ↕╩ ∆╢ │

╒╓ ≤ ⅎ╠╣╕∆⁹ 

 

 ⌐⅔↑╢ ─  

1╟╡  

 

 (MTJ)─  

( 2╟╡ )  
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⌐ ─ Muscle 

Tendon Junction MTJ │ ≤

⅜ ≈─ ⌐ ⇔≡™ↄ ≢∆⁹ 

 ☻♩꜠♇♅fi◓╛ ⌐ ℮MTJ─

╩ ∆╢↓≤≢ ⁸ ─ ╩ ∆╢↓≤

⅜≢⅝╕∆⁹MTJ─ ─ │ ─

⌐ ⱴכ◌כ╩ ╡ ⱴכ◌כ╩ ⌐

∆╢↓≤⅜ ≢∆ ⁹ 

 

◓Ⱨfiכ♥   

3╟╡  

  

⌐ ◓Ⱨfiכ♥ ╩

⇔╕∆⁹ 

ᵑ ─ ⅛╠ ≤│ כ♥

ⱪ╩ ╡╕∆⁹ 

ᵒ ⅛╠ ╩ⱪכ♥⌐ ╡╕∆⁹ 

ᵓ ─ ⅜ ↕╣╢╟℮⌐ ⱪכ♥™

╩ ⌐ ╡╕∆⁹ 

 ⅜ ∆╢ ⁸∕─ ─ ⅛╠

⌐ ╩ ∆╢≤ ─ ╩ ⇔╕∆⁹╕

√⁸∕─ ─ ⅛╠ ⌐ ╩

∆╢≤ ─ ╩ ⇔╕∆⁹ ─ ⅜

⌐ ≠ↄ ≢│⁸ ⅜ ∂╢ ─

╩№╠⅛∂╘ ∆╢ ┼ ⇔≡⅔ↄ≤

≢ ⅜ ∂ ⌐ ⅜ ⇔╛∆

™ ⌐⌂╡╕∆⁹ 

 3 ꞉כ◒◦ꜛ♇ⱪ─◖fi♦▫◦ꜛ♬fi◓

₈☻♩꜠♇♅fi◓₉⌐≈™≡─ ─ ╩

↕∑≡™√∞⅝╕⇔√⁹ ⁸ ─ ∫≡

™╢ ∞↑≢⌂ↄ⁸ ─ ╛ ╩

⇔√ ⌂≥ ⇔™ ╩ ╛∆↓≤─

↕╩ ⇔╕⇔√⁹ 

 

ₒ ₓ 

1)  ─√╘─

2015.  

2) ╩ ™√☻

♩꜠♇♅fi◓ ─♩Ⱨ♇◒☻

2015  

◓Ⱨfiכ♥  (3 ≤ ─

2014  
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♇꜠♩☻ⱪ⌐≡⁸₈♇ꜛ◦◒כ꞉─▪◔♩כꜞ☻▪

♅fi◓─ ₉─ ⌐ ─☻♩꜠♇♅fi◓⌐≈

™≡ ≤ ╩ ↕∑≡ ⅝╕⇔√─≢⁸∕─

╩ ⇔╕∆⁹ 

 ◖fi♦▫◦ꜛ♬fi◓─ ≢№╢₈☻♩꜠♇♅

fi◓₉╩ ╛ ╩ ⇔≡⁸ ⌐ ╩ ╘⁸

─ ≢─ ─ ╛ ╩ ⌐ ≠⅝

≢⅝╢╟℮⌐ ─ ≤ ╩ ℮↓≤

╩ ≤⇔╕⇔√⁹ 

 ☻♩꜠♇♅fi◓─ ╩ ∆╢ ⌐⁸ ≢─

≤∕─ ─ ≤⇔≡⁸ ─

ROM ≤∕─ ≤⌂╢ ╩╕≤╘≡ ⇔

╕⇔√⁹╕√⁸ ⌐ ∆╢ ≤⇔≡ ™╠

╣╢↓≤⅜ ™ ♥☻♩ ─ Combined abduction 

test ⁸CAT ⁸ Horizontal flection test ⁸

HFT ⁸Hyper external rotation test ⁸HERT

╛ 2nd/3rd ─ ╩ ≤⇔≡ ⇔⁸

╛ ⅔╟┘ ─ ⌂≥─

≤─ ─ ╩ ╘≡⅛╠ ─ ╩ ╘

╕⇔√ 1 ⁹ 

 

 

☻♩꜠♇♅fi◓─ ⌐│⁸ ≤⌂╢ ─

≤ ⅛╠ ╩ ⇔⁸ ╛ ⌐

╟╢ ─ ™╩ ⇔⁸ ≢─ ⱳ▬fi♩

≤⌂╢ ╩ ∆╢↓≤╩ ─ ⌐ ™╕⇔

√⁹ ─ ≢│⁸ ╩Ɽכ♫♩כ☻♩꜠♇♅

fi◓⌐≡ ∆╢∞↑≢⌂ↄ⁸ ∆╢ ה ╩

⇔√☿ꜟⱨ☻♩꜠♇♅fi◓ ╙ ⇔╕⇔√⁹ 

 │⁸ ⌐ ∆╢☻♩꜠♇♅fi◓╩ ⇔

╕∆⁹ 

 │⁸ 6₩8 ─ ⁸ ⁸

⁸ 10~12 ⅔╟┘ ╟╡

⌐ ⇔≡⅔╡⁸☻♩꜠♇♅fi◓╩ ∆

╢ ⌐│⁸╕∏ ╩ ⌐∆╢↓≤⅜ⱳ▬fi♩

≢№╡⁸ ─ ╩ ™ ≤⇔⁸ ╩

⅛╠ ∆╢↓≤⅜ ⌐⌂╡╕∆⁹ ⌐

≢∆⅜⁸ ╩ ∆╢─⅛⁸ ╩

∆╢─⅛⌐╟╡⁸ ↕╣╢ ⌐ ⅜ ∂╕

∆⁹ ╩ ∆╣┌⁸ ⌐ ╩ ≢

⅝⁸ ╩ ∆╢≤⁸╟╡ ⌐ ⅜

╠╣╕∆⁹ 

☿ꜟⱨ☻♩꜠♇♅fi◓≢│⁸ ─ ╩

ↄ ↕∑ ╩ ∆╢↓≤≢ ╩ ⇔≡⁸

⅜ ∆╢↓≤╩ ⇔≡╙╠™╕⇔√⁹  

 

ₒ ₓ 

1  ─ ⱷ♦▫◌ꜟ♅▼

♇◒╩ ≤⇔≡ ה ה 20( ):301 - 308

2007  

ₔ530-0021  2-2-3  

 ≤ ≤─  

Å 	

Å 	
	


	


Anatomy	trains 	


	


	

	


 ╩ ⇔√☿ꜟⱨ☻♩꜠♇♅fi◓ 
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₈☻♩꜠♇♅fi◓ ה ₉≤™℮

♃▬♩ꜟ≢⁸ ≤ ╩ ↕∑≡™√∞⅝╕

⇔√─≢∕─ ╩ ⇔╕∆⁹ 

↓↓≢│⁸ ⁸ ⁸

⁸ ⁸ ≤ ─☻

♩꜠♇♅fi◓⌐≈™≡ ⇔╕∆⁹ 

 

 

─♪ⱢfiכⱣכ○⌂℮╟─ ≢│ ─

╩ ™⁸ ─ ⌐│ ⁸

⌐│ ⅜ ↕╣╢⁹↓─√╘⁸

╛ꜝ◔♇♩☻ⱳכ♠─╟℮⌐ כⱣכ○≢

Ɫfi♪─ ╩ ∆╢ │⁸ ─

⌐ ⅜ ∂╛∆™⁹ 

 

ₒ ₓ 

 ╩ ─ ≢ ↕∑≡ ╩ ╖⁸

⌐∆╢⁹∕─╕╕ ╩ ⇔⁸ ⅝⅜ ⇔

™ ╩ ∆╢ 1 ⁹ 

ⅎ╠╣╢  

ה 1a ⁸  

ה 1b ⁸ ⁸

⁸ ⁸  

ה 1c  

 

ₒ☻♩꜠♇♅ ₓ 

1  ⌐ ╩ ≡⁸ ╩ ⇔√

≢ ╩ ה ∆╢⁹ ╩

┼ ∆╢↓≤≢ ⅜╟╡ ↕

╣⁸↓╣⌐ ╩ ≈ ─ ╙

╠╣╛∆ↄ⌂╢ 2 ⁹ 

2  │ ה ┼ ⇔⁸ ⇔

√ ≢ ╩ ה ∆╢⁹

─ ⌐ ⅎ⁸ ⌐∆╢↓≤≢⁸

╟╡ ─ ⅜ ╠╣╛∆ↄ⌂╢ 3 ⁹ 

 

 

      

 

 

 

  

 

 │⁸ ─ ⌐⅔™≡

─ ─ ⁸ ─ ⅔╟

┘ ─ ⌂≥⌐ ↄ⁹↓─√╘⁸™╦╝╢

─ knee in ╛ knee out⁸ ─ ה ⌂

≥⌐╟╢ ⌂≥⁸ ₁⌂ ⌐

⇔≡ ⌐╟╢ ╩ ⇔╛∆ↄ⁸ ⌐

─ ⌐⌂╢↓≤⅜ ™⁹ 

 

ₒ ₓ 

 Modified Ober test ≤ Modified Thomas test

╩ ∆╢⁹Modified Thomas test │⁸ ≢

─ ╩ⱬ♇♪ ⅛╠ ╤⇔⁸

│ ↄ ∆╢⁹ ─ ╛

⅜№╣┌ ─ │ ⁸ ≤⌂╢⁹

╕√⁸ ⌐≡ ⅔╟┘ ≢

─ ╩ ∆╢⁹ ⌐

═≡⁸ ─ ⅜ ╠⅛⌐ ⅝ↄ⌂╢ ⁸

─ ╩ ℮⁹ 

a              b              c 

1 

2               3 

1╟╡  
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ₒ☻♩꜠♇♅ ₓ 

1  ⌐≡ ─ │ ⌐ ∆

╢⁹ ╩ ⇔⁸ ─ ╩

ה ה ┼ ∆╢ 4 ⁹ 

↓─ ─ⱳ▬fi♩│⁸ᵑ ─ ╖

╩ ∆╢↓≤ᵒ ╩ ↄ ⇔⁸

⌐ ∆╢↓≤≢№╢⁹ 

2 ╩ⱬ♇♪ ⅛╠ ╤⇔√ ≢─

⌐≡⁸ ─ │ ⌐ ∆

╢⁹ ─ ╩ ה ה

┼ ∆╢⁹↕╠⌐⁸ ⅜ Spiral Line 2

⌐ ∂≡ ↕╣╢╟℮⌐ ⇔⁸ ─

╩ ∆╢↓≤≢⁸ ─

╩ ╘╢↓≤⅜ ≢№╢ 5 ⁹ 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

1)    

♇꜠♩☻ ꜟ▪ꜙ♬ⱴ▪◔♩כꜞ☻▪

♅fi◓ , 2007.  

2)   ▪♫♩Ⱶהכ♩꜠

▬fi 2 , 2012.  
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4 

5 2╟╡  

 

1╟╡  

Spiral Line     ─  

      

      

      

     

     

ה      



΅15΅ 

27 10 25 ⌐ ⌐≡⁸

2015 ▪◔♩כꜞ☻▪ ⅜ ↕

╣╕⇔√⁹1 ⅛╠ 4 ─ ⁸ 14

⅜ ↕╣╕⇔√⁹╕∏⁸ ─

╟╡⁸ ─ ⌂ ─

⅜№╡⁸≥─╟℮⌂ ⅜≢⅝╢⅛╩ ⌐ⱷ⸗

╩⇔≡™╢ ─ ⅜ ≢⇔√⁹ 

⌐ ─ Ⱨכ♥₈╠⅛

fi◓─ ─ ₉≤ ⇔≡ ה ⅜№╡╕

⇔√⁹ ─◓Ⱨfiכ♥│ ⁸ כ♥⁸

Ⱨfi◓╩ ╢ ─ ⅜№╡╕⇔√⁹ ⌐

∞∫√─⅜⁸ ╩ⱪכ♥ ↄ ╣⌂™

⌐ ─ ⅜ ⇔≡ ↄ ╣√

─ ≢⇔√⁹ ⁸ ⌂ↄ ⇔≡™╢

↓≤╩ ⌐ ⇔⌂⅜╠ ⌐ ⅎ╢

⇔↕≤⁸ ─ ╩ ┬↓≤⅜≢⅝╕⇔

√⁹ ≢│ ⅜ⱪכ♥♩☻◦▪─

↕╣╕⇔√⁹ ╩◓Ⱨfiכ♥≡╘ ∆╢

╙ ↄ⁸ ⇔⌂⅜╠╙ ╪≢™╕⇔

√⁹╕√ ⅜⅔ ™⌐ ≤ⱨ▫כ♪Ᵽ♇◒

⇔№∫≡™╢ ╙╖╠╣╕⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

▪◔♩כꜞ☻▪ ╩ ⇔√ ⅛╠₈▪

▪◔♩כꜞ☻ ╩ ╡ ∫≡╖≡

⅔≢ⱴכ♥℮™≥₉ ⇔↕∑≡™√∞⅝╕⇔√⁹

─⅝∫⅛↑╛⁸ ≢ ╪∞↓≤⁸ ⌐≈⌂

⅜╢↓≤╩ ═╢⌂⅛≢⁸ ╛ ⌐≈™≡

⌂ ⇔≢ ™≡ↄ╣≡™╢ ─ ⅜

≤≡╙ ≢⇔√⁹ 

╕√⁸ ╪↕⌂╖⁸│≢◒כⱪ꞉כꜟ◓

₁≤ ╩⇔≡™╢ ⌐ ≢ ╠

⇔™≤ ∂╕⇔√⁹ ≥─╟℮⌂↓≤⅜⇔√™

⅛╙ ⇔ ℮↓≤⅜≢⅝⁸ ≤ ─

╙≢⅝ ⌂ ≤⌂╡╕⇔√⁹ 

⌐⁸ ≤╙ ≤─ ⅜╡╩ ⌐

⇔⁸ ⌐ ≡⅛╠╙ ⇔≡ↄ╣╢↓≤╩ ™

⌂⅜╠⁸ ◘ⱳכ♩ ≤⇔≡ ⇔≡™↓℮≤

∂╕⇔√⁹ 
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