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1 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

⌂ ≤⇔≡⁸ ─ │ ⌐│ ⇔⌂™⁹ 

╩ ↓∆ ─ ⱦⱩꜞ○│ ⌂≥⅜ ⌐⌂╢⁹ 

≢─ │╒≤╪≥⅜ ≢№╢⁹ 

≢│⁸ ─ ™╙─╩ ═≡⁸ ─ ™ │ ⅎ╢╟℮⌐∆╢⁹ 

│ 1 3 ≢ ⇔⁸ ⁸ ⁸ ╩ ∆╢⁹ 

 

 

2 ⌐ ⌂☻ⱳכ♠ ה ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹  

≢│ ─ ⅛╠ ⇔╛∆™ ⌐ ╢⁹ 

≤≤╙⌐ ≢│ ─ ╛ ⅜ ∂⁸ ≤⌂╢⁹ 

⌐╟╢ ─ ⌐⁸ ⅜№╢⁹ 

▪◐꜠☻ │⁸ ─☻ⱳכ♠ ─ ≤⇔≡⇔┌⇔┌ ∆╢⁹ 

50 ─ │ ╟╡╙ ⌐ ↄ╖╠╣╢⁹ 

 

 

3 ≤∕─ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

1 ─♥◖│ ≤ ─ ⌐ ⅜№╢⁹ 

ה ─♥◖│ 2 ─♥◖⅜ ™⁹ 

3 ─♥◖│⁸ ⅝≢ ╩∆╢⅜ ≢ ╩∆╢⁹ 

- ─ ≢│⁸ ⌐⅛⅛╢ ⅜ ↑╣┌ ↕╣╢ │ ↕ↄ⌂╢⁹ 

- ─ ≢│⁸ ⌐⅛⅛╢ ⅜ ↑╣┌ ─ │ ↄ⌂╢⁹ 

 

 

4 ⌐╟╢ ה ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

─ │ ≢№╡ ─ │⌂™⁹ 

≢│Ⱶ○◓꜡ⱦfi ⅜ ╘╠╣╢⁹ 

≢│Ⱬ⸗◓꜡ⱦfi ⅜ ∂╛∆™⁹ 

Ⱬ⸗◓꜡ⱦfi ≢│ 2 3 ─ ╩◓fi♬כ꜠♩╡≥╩ ∆╢⁹ 

─ │ ≢№╡ ─ │⌂™⁹ 

 

 

5 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

↕│ ≢ ↕╣╢⁹ 

│ ≤ ─ ≢ ╕╢⁹ 

ↄ │ ≢ ↕╣╢⁹ 

⅛↕╣╢ │ ≢ ↕╣╢⁹ 

⅜♩ⱷfiכ⸗ ↕™╒≥ │ ⇔╛∆™⁹ 
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6 ⅛╠ ╕≢─ ╩ ∆ ⌐№╢ A C─ ╖ ╦∑≢ ⇔™─│≥╣⅛⁹ 

 

A   B   C   

A   B   C   

A   B   C   

A   B   C   

A   B   C   

 

 

7 ─ ─ ╖ ╦∑≈™≡ ⇔™─│≥╣⅛⁹ 

       

      

   

       

     

 

 

 

8 ─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

│ ─ ⌐ ∆╢ ≢№╢⁹ 

─ ⌐╟╡ ⅜▬fiⱧfi☺↕╣⁸ ⅜ ∆╢⁹ 

│ ─ ≤╙ ⅎ╠╣╢⁹ 

│ ⌐ ⅜ ∆╢ ⌐ ∆╢⁹ 

ה ≤╙⌐⁸ ─ ⅜ ™⁹ 
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9 ─ ─ ≤⇔≡ ⇔™╙─│≥╣⅛⁹ 

ⱦ♃Ⱶfi E│ ⌐╟╡ ╩ ⇔⁸ ─ ╩ ↕∑

╢⁹ 

ⱦ♃Ⱶfi C│ ─ ⌐ ↄ ⇔⁸ ≢╙ ↕╣⁸ ╛ ⌐

⇔≡™╢⁹ 

◓ꜟ♃♅○fi│ⱦ♃Ⱶfi E≤─ ≢ ↑ ⌐ ∆╢ ⅜ ↕╣≡™╢⁹ 

ⱨꜝⱲⱡ▬♪│◖◄fi◙▬ⱶ Q10≤╙ ┌╣⁸ ╩ ⅛╠ ⇔⁸ⱦ♃Ⱶfi E╩

∆╢⁹ 

ꜚⱦ◐ⱡfi│ ─ ⁸ ─ ⁸ ─ ⌐ ∆╢⁹ 

 

 

 

10 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

─з ╛и ≢ ╩ ⇔≡™╢ ⁸ ╛ ≢ ⅜

↕╣╢⁹ 

☻ⱳכ♠ ≢│ Rockwood к │ ⌂ↄ⁸з ⅛╠й ╕≢⅜ ⌐ ™⁹ 

з ╛и ≢│ ─ ⅜ ↓∫≡™╢ │ ⌂™⁹ 

⌂≥≢ ╩ ⌐ ↄ≈™√ ⌐ ∂╢↓≤⅜ ™⁹ 

⌐⅔™≡⁸ ─и ╛й ≢│ ╩ ⅛╠ ∆≤ ↕╣╢⁹ 

 

 

11 ⅜╙√╠∆ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

│ ─ ╩╙√╠∆⁹ 

│ ─ ℮≈꜠ⱬꜟ─ ╩╙√╠∆⁹ 

─ │ ─ ╩╙√╠∆⁹ 

│↕╕↨╕⌂ ─☻♩꜠☻─ ╩╙√╠∆⁹ 

│∆═≡─ ≤ ─ ⌐⅔™≡⁸ ⌂ ╩ ≈⁹ 

 

 

12 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

─ ⅜╖╠╣╢⁹ 

─☻ⱳכ♠ ≤⇔≡╙ ∆╢⁹ 

ⱤfiⱧfi◓♥☻♩≢ ╩ ℮↓≤⅜≢⅝╢⁹ 

╛ ⌐ ⅜ ↕╣╢⁹ 

⌂ ≢ ⌐ ╩⅝√∆↓≤⅜№╢⁹ 
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13 ─ ─ ABC ─ ─ ∑≢ ⇔™─│≥╣⅛⁹ 

 

A   B   C    

A    B   C   

A   B   C   

A    B   C   

A   B   C   

 

 

14  ≤∕─ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

    

    

     

   

   

 

 

15 ┘ ≢ ⅜ 600Ⱶꜞ ─ ⁸ ↕╣╢ ≤⇔≡ ⇔™─│≥╣

⅛⁹ 

30.6cm 

37.1cm 

44.1cm 

51.8cm 

60.0cm 
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16 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

⌐╟╢ ─ │⁸ ╩ ≤ ─ ≈⌐ ↑≡ ⅎ╢ ≢№

╢⁹ 

─ │ ≢ ⅝ↄ⁸ ─ⱵⱠꜝꜟ╛ ─√╪┐ↄ ≢ ↕™⁹ 

─ ╩ ⇔√≤⅝⌐ ⅜ ™ ╒≥⁸ ─ ⅜ ↕ↄ⌂╢⁹ 

⅛╠ ╩ ∆╢⌐│⁸Broz
v

ek ╠─ ⅜ ╦╣╢↓≤⅜ ™⁹ 

─ ─╒≤╪≥⅜ ⌐ ∆╢⁹ 

 

 

 

17  ─♥☻♩≢ ⅜ ∆╢ ≤ ─ ╖ ╦∑≢ ⇔™─│≥╣⅛⁹ 

 

  ─  

  ─  

    ─  

    ─  

          ─  

 

 

18 ⌐ ╠╣╢ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

╟╡ ⌐ ↄ╖╠╣╢⁹ 

─╒╓ ☻כ꜠⅜ ⌐ ⇔™ ─ ⅜№╢≤™╦╣≡™╢⁹ 

ꜝfi♬fi◓╟╡⁸ ≢ ─ ╩ ⅎ╢↓≤⅜ ™⁹ 

─ ≤⇔≡ │↓╕╘⌐ ╩ ™⁸ ╩ ←↓≤⅜ ≢№╢⁹ 

⅜ ∂√ ─ ≤⇔≡⁸ ™ ╩ ╡ ∆≤╟™⁹ 
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19 ─ ≤∕╣⌐ ∆╢ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

│ ⌐ ⌐ ∆╢⁹ 

│ ⁸ ┼─ ⁸ ┼─ ⌐ ∆╢⁹ 

│ ⌐ ∆╢⁹ 

│ ⁸ ┼─ ⁸ ┼─ ⌐ ∆╢⁹ 

│ ╛ ⌐ ∆╢⁹ 

 

 

 

20 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

(│⇔⅛)╛ (3 │⇔⅛)│ ─►▬ꜟ☻ ≢№╢⁹ 

⅜∆≢⌐ ⇔≡™╢ ≢╙⁸ ⌂ ⅜ ≢№╢⁹ 

(≤┘└)│⁸►▬ꜟ☻ ≢№╢⁹ 

│ ≤™℮ ⅜ ─ ⌐ ⇔≡ ∂╢⁹ 

ⱫꜟⱭ☻│ ≢№╢⁹ 

 

 

21 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹  

─ │ ≢│ ⌐ ⁸ ≢│ ⌐ ╛⅛⌐ ⇔≡™╢⁹ 

⅜╖╠╣╢≤⅝│⁸ №╢™│ ⅜ ╦╣╢⁹ 

⁸ ⁸ ╩ ╦∑≡ ( )≤™℮⁹ 

≢≤⌂כ◑ꜟ꜠▪ ⅜ ╣≡™╢ ⁸ ↕∑╢√╘⌐│ ⅝╩ ℮─⅜ ™⁹ 

─ ≤℮ │⁸ ∆╢↓≤⅜ ™⁹ 

 

 

22 √╪┐ↄ ⅛╠ ⅝ ↓↕╣╢ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

╢™∕℮ 

 

 

 

 

 

 

23 ☻ⱳכ♠ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

☻ⱳכ♠ ≤ ⇔≡ ≢ ─ ⌐╟╡ ∂╢ ≢№╢⁹ 

☻ⱳכ♠ ⌐╟╡ ⌂ ⅜ ╦╢≤ ⅜ ╩ ╡ │ ⅎ╢⁹ 

≤⇔≡⁸ ⁸ ⁸ 5 ⅜№→╠╣╢⁹ 

☻ⱳכ♠ ─ │ ™∆⅞╛ ⅜ ⌐ ⅎ╠╣╢⁹ 

☻ⱳכ♠ ─ ≤⌂╢ ─ⱨ◊כⱶ─ ◓fi♬כ꜠♩╛ ─ ╡│ ≢

ↄ╖╠╣╢⁹ 
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24 ─ ⌐≈™≡⁸ ⌐ ∆ A D ─ ─ ─ ╖ ╦∑≤⇔≡ ⇔™─│

≥╣⅛⁹ 

 

A   B   C   D   

A   B   C     D   

A   B   C   D   

A   B   C     D   

A   B   C     D   

 

 

25 ⌐ ─☻ⱳכ♠ ה ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

─ ♥☻♩≤⇔≡⁸Wright test ╛ Roos test⅜ ╦╣╢⁹ 

│⁸™⅛╡ ─ ⌐ ↄ ╠╣╢⁹ 

carrying angle ⅜ ⅝™≤⁸ ⅜ ⌐ ⇔╛∆™⁹ 

Q-angle ⅜ ⅝™↓≤≢⁸ ⌐ ┼ ↄ ⅜ ⅝⁸ ╩ ∂╛∆ↄ

⌂╢⁹ 

│ ≤ ⇔⁸ ─ │ 1.5 2 ™≤™╦╣≡™╢⁹ 
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26 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

─╙─╙ ∆╢⁹ 

⅛− ─ ≤⇔≡⁸℮⅜™⁸ ™╩ ∆╢⁹ 

─►▫ꜟ☻ ─ ⌂╙─│ ≢№╢⁹ 

⌐ ⇔√ ⁸ ─™⅛╪⌐ ╦╠∏⁸ ┼ ∆╢ ⅜№╢⁹ 

─ ⌐│⁸ⱴ☻◒ ╛ ─ ╩ ↑╢↓≤⅜ ≢№╢⁹ 

 

 

 

27 ⅔╟┘ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

─ │⁸11 17 ≢№╢⁹ 

│ ⌐ ═≡ ⌐ ™⁹ 

─ ╛ ⌐│ ⅛╠─ X ⅜ ↕╣╢⁹ 

╕√│ ⌐ ⅜ ╘╠╣√ ⁸ ≤ ↕╣╢⁹ 

─ ≤⇔≡⁸ ┼─ ⌂ ⁸№╢™│ ─◖fiⱤכ♩ⱷfi

♩─ ⌂≥⅜ ⅎ╠╣╢⁹ 

 

 

28 ⌂Ɽ꞉כ─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹   

×  

× /  

×  

/  

 

 

 

29 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

─ ─ 90 │ 1 ≢№╢⁹ 

1 ≢│⁸ ⌐ ╩ ↓∆ ⅜ ™⁹ 

≢─Ⱪ♪► ╩ ╘╢ ≤⇔≡│ 50 60 V
ʾ

O max ─ ⅜

≢№╢⁹ 

╩☻◦כ♩◔ ∂≡™╢ ≢│⁸ │ ≢№╢⁹ 

⌐⌂╢≤ ─ ⅜ ⇔⁸─≥─ ⅝╩ ∂╢⁹ 

 

 

 

30 ⅔╟┘ ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

─  

─  

─  

─fi◕כ◖ꜞ◓  

─  
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ה 31 ─ ה ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

│ ⅞♃Ᵽ◖ ╣⌐ ⅜№╢⁹ 

│Ⱨ▪ⱡ◐כ◘▬fi≢ ╩ ≢⅝╢⁹ 

ꜝ◓ⱦכ≢ ─◦ꜗ♠╩≈⅛╪∞╕╕ ╡ ╦╣√≤⅝⌐ ⅜ ∆╢↓≤⅜

™⁹ 

◑○fi ≢│ ⅜ ↕╣╢⁹ 

│ ─ ╛ ╩ ∆╢↓≤⅜№╢⁹ 

 

 

32 ╩ ∆ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

│ ≤ ─ ≢№╢⁹ 

V
ה

O2max ╛ LT │ ╩ ∆ ⌂ ≢№╢⁹ 

─ ⁸LT │V
ה

O2max ─ 70 ─ ⌐ ∆╢⁹ 

OBLA │V
ה

O2max ─ 80 ─ ⌐ ∆╢⁹ 

OBLA ≤│ ⅜ 4mmol/l ╩ ∆ ╩ ⇔≡™╢⁹ 

 

 

 

33 ⱪכꜟ≢─ ╩ ∆╢√╘─ ┘ ╖ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈

═⁹ 

⌐⅔↑╢ ה ─  

⌐⅔↑╢ ─  

⅝™  

─  

─  
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34 ─ꜞ⸗♦ꜞfi◓⌐≈™≡ A⅛╠ E⌐ ╢ ─ ╖ ╦∑≤⇔≡ ⇔™─│≥╣⅛⁹ 

 
A   B   C  ⱦ♃Ⱶfi  D   E   

A   B   C  ⱦ♃Ⱶfi  D   E   

A   B   C  ⱦ♃Ⱶfi  D   E   

A   B   C  ⱦ♃Ⱶfi  D   E   

A   B   C  ⱦ♃Ⱶfi  D   E   

 

 

35 ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

Q-angle ⅜ ⅝™≤ ⅜ ↄ ⌐⁸ ╩ ↕∑╢ⱬ◒♩ꜟ⅜ ⇔⁸

─ ─ ≤⌂╡℮╢⁹ 

│ ⌐ ═ ⅜ ↕⌂ ╩ ⇔⁸ ⅛╠ ╕≢ ⅝↕│

≢№╢⁹ 

│ ─ ⌐ ∆╢ ≢№╡⁸ ⌐ ∆╢

─ 80 % ╩ ╘╢⁹ 

│ ─ ⌐ ∆╢ ≢№╡⁸ ⌐ ∆╢ ─ 90%

╩ ╘╢⁹ 

│ ⅛╠ ⇔≡ ─ Gerdy ⌐ ∆╢⁹ 

 

 

36 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

25 38 ⅜ ≢№╢⁹ 

39 89 ⅜ ≢№╢⁹ 

24 ⅜ ≢№╢⁹ 

60 ⇔⌂™≤ ≢№╢⁹ 

╙ ⇔⌂™≤ ≢№╢⁹ 
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37 ─ ≤ ה ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

⌂ ⌐│ ה │ ⇔⌂™⁹ 

⇔√ ⌐│ ╩ ∆╢ ⅜ ↄ⁹ 

─ ⌐ │ ⇔⌂™⁹ 

│ ≢№╢⁹ 

│ ╟╡ ⌐ ™⁹ 

 

 

38 ≤ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⌐⅔↑╢ ─ │ 100mmHg ≢№╢⁹ 

─ │ ─ ╟╡╙ ™⁹ 

─ ™ ╩ ℮≤ │ 0.7⌐ ≠ↄ⁹ 

│⁸ ●☻╙⇔ↄ│ ─ ⅛╠ ≢⅝╢⁹ 

≤ │ ⇔⌂™⁹ 

 

 

39 ⌐≈™≡⁸ ⌐ ∆ A E ─ ─ ≤⇔≡ ⇔™─│≥╣⅛⁹ 

 

A    

B    

C    

D    

E    
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40 ⌐╟╢ ┼─ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

│≢◓fi♬כ꜠♩ ┼─ ⅜ ≤⇔≡ ∆╢⁹ 

☻ⱳכ♠⌐╟╢ │ ≢№╢⁹ 

│ ≤ ™ ⅜№╢⁹ 

─ ⌐ ⅜№╢⁹ 

≢│ ─ ⅜ ↓╢⁹ 

 

 

41 ─ ≤⇔≡ ∫≡™╢─│≥╣⅛⁹ 

 

 

 

 

 

 

 

 

42 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⅜ ╩ ∫≡⁸ ─ ┼ ⅝ ↕∫≡™╢╙─╩√↓( )≤™℮⁹ 

─ ≤⇔≡⁸≢⅝√ (1 2 )⌐ ⇔√ ╩ ⌐ ⇔⁸ ╩

↑≡ ─ ╩ ∆╢╟℮⌐∆╢⁹ 

⌐ ↕╣√ ⁸ ≠™≡∆←⌐ ╛∆↓≤⅜ ≢№╢⁹ 

─ ⅜№╢ ⁸ ⌐│⌂╢═ↄ ╩ ∆╢⁹ 

╩ ∆╢⌐│ ⌐╟╢ ⌐ │⌂™⁹ 

 

 

 

43 ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

┌⌂╣│ ╛ ⌂≥ ₁⌂ ≢ ∆╢⁹ 

┌⌂╣│ 10 ⌐ ↄ ⇔⁸30 ╩ ⅞╢≤╒≤╪≥╖╠╣⌂ↄ⌂╢⁹ 

┌⌂╣─ ↄ│ ≢─ ≢⁸ ⌐ ≢ ↓╡╛∆™⁹ 

▪◐꜠☻ │ 30 50 ─ ⌐ ↄ ⇔⁸10 29 ≢─ │╒≤╪≥╖╠╣

⌂™⁹ 

▪◐꜠☻ │⁸ ─╦╡⌐│ ─ ⅜ ⌂ↄ⁸ ╙ ⌂√╘ ↕╣

∆╢ ⅜№╢⁹ 

 

 

44 ♃▬ⱪ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

ST │ ⌐ ╣⁸FT │ ⌐ ╣≡™╢⁹ 

─ ≢│⁸ ST ≤ FT ─ │ 30:70≢№╢⁹ 

≡∫╟⌐◓fi♬כ꜠♩ FT ⅛╠ ST ┼≤ ⅜ ⅝ↄ ∆╢⁹ 

1≈─ ╩ ∆╢ ─♃▬ⱪ│∆═≡ ≢№╢⁹ 

ⱴꜝ♁fi ─ │⁸ FT ─ ⅜ ™⁹ 
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45 ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

ꜝfi♬fi◓≢│ 4 ⌐ ⅝⌂└∏╖⅜ ╦╡⁸↓─ ⌐ ⅜ ╙ ↄ

∆╢⁹ 

2 4 ─ │ ─ ≤⇔≡ ╠╣≡™╢⁹ 

5 ⅛╠ 2cm ─ ╩ Jones ≤ ┬⁹ 

5 ─ │⁸ ⌐≡☻♩♇ⱪ ╩ ╡ ∆↓≤≢ ⇔╛∆™⁹ 

⌐╟╢ 5 ─ │ Jones ⌐ ═≡ │ ™⁹ 

 

 

46 ─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

─ ⅜ ↄ⌂╣┌⌂╢╒≥ ⅛╠─ │ ⌂ↄ⌂╢⁹ 

│⁸ ─ ─ ⌐╟╡ ⁸ ⁸ ⌐ ╩ ∂↕∑╢↓≤⅜№╢⁹ 

│ ╟╡╙ ∆╢⁹ 

ⱱꜟ⸗fi─ ⅜ ╢↓≤≢ ⅜ ∆╢⁹ 

─ ⌐│ ╛ ⌂≥─ ╩ ™╢⁹ 

 

 

 

47 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

─ ⌐│ ╛ ⌂≥⅜ ™╠╣╢⁹ 

≢╙ ⌐ ╩ ℮═⅝≢№╢⁹ 

─ ╩ ⌐ ⇔≡ ∆╢↓≤⅜ ™⁹ 

│⁸∆═≡─ ≢ ╩ ≤⇔√ ≢ ≢№╢⁹ 

sagging ⅜ ╣╢⁹ 

 

 

 

48 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

─ │ ╠⅛≢№╢⅜⁸ │╖╠╣⌂™⁹ 

│⁸ ⇔™ ╩ ⇔≡ 20~30 ⌐ ⅜ ╣╢⁹ 

≤⇔≡⁸ │ ≢№╢⁹ 

≢│╒╓ ⇔⌂™⁹ 

│⁸ ⅜ ⅝ↄ⁸⅛≈ √ↄ ⇔√ ╩ ∆╢↓≤⌐╟

╡ ⇔╛∆™⁹ 

 

 

49 ▪▬♁◐Ⱡ♥▫♇◒♩꜠כ♬fi◓─ ≢ ⇔™─│≥╣⅛⁹ 

⌐╦√∫≡ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

stretch -shortening cycle ╩  fi◓≢№╢⁹♬כ꜠♩√™

♄fiⱬꜟ╛Ᵽכⱬꜟ╩ ™≡  fi◓≢№╢⁹♬כ꜠♩╢∆

╩ ⌐ ⅝ ↓∆⅜⁸ ─ꜞ☻◒╙ ™⁹ 

⌂ ⌐⅔™≡│ ⅜ ⌂™≤™℮ ⅜№╢⁹ 
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50 ─ ≤⇔≡ ⇔™─│≥╣⅛⁹ 

⌐ ℮ ─  

─ ⌐ ℮ ─  

─ ─  

─ ─  

─ ⌐╟╢ ─  

 

 

51 ─ ⌐≈™≡⁸ ⌐ ∆ A E ─ ≤∕─ ≤⇔≡ ⇔™─│≥╣⅛⁹ 

 

A   

B   

C   

D   

E   

 

 

52 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

│ ⌐ ⇔⁸ ⌐ ╢ ≢№╢⁹ 

─ ⌐ ╩ ∂≡ ∆╢ ⅜№╢⁹ 

⌐ ═≡⁸ ⌐ ™⁹ 

♩ꜝ♇◒╩ ╢ ─Ⱪכ◌⁸│⌐ ─ ⌐ ∆╢↓≤⅜ ™⁹ 

♥☻♩≤⇔≡ grasping ♥☻♩⅜№╢⁹ 
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53 ≠ↄ╡─√╘─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

⌐│ ⌐ ↕╣╢◄Ⱡꜟ◑כ─ 40 %⅜⁸▪Ⱶⱡ ─ ⌐╟╢◄Ⱡ

╠⅛כ◑ꜟ ↕╣╢⁹ 

◄Ⱡꜟ◑כ ≢ 40 % ─√╪┐ↄ ─ │ ╛ ─ ╩ ↕∑╢─

≢⁸ ╕⇔ↄ⌂™⁹ 

√╪┐ↄ ╩ ∆╢▪Ⱶⱡ ─℮∟⁸9 ─▪Ⱶⱡ ⅜ ≢ ∆╢↓≤─≢⅝⌂

™ ▪Ⱶⱡ ≤╟┌╣╢⁹ 

ⱱꜟ⸗fi│ √╪┐ↄ ─ ╩ ∆⅜⁸∕─ │ 1 2 ─ ™ ╡(ⱡ

fi꜠ⱶ )╛ ─ ⌐ ╕╢⁹ 

─√╪┐ↄ │ ⌐ ≤ ╩ ╡ ⇔≡⅔╡⁸ ─√╪┐ↄ │  180 

≢ ⅜ ╣ ╦╢⁹ 

 

 

 

54 ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 2≈ ═⁹ 

─ ≤⇔≡ ╩ ⌐ ↑╢⁹ 

─ Ᵽ♇Ɫꜟ♀כ◐│ ≢№╢⁹ 

╛ │☻ⱳכ♠⌐⅔↑╢ ⁸ ╙ ↄ╖╠╣╢⁹ 

⅜ ╦╣╢ │ ♃fiⱳ♫כ♀╩ ∆╢⁹ 

─ │ ╩⅛╪≢ ⌐ ╩ ∆╢⁹ 

 

 

55 ◘ⱪꜞⱷfi♩─ ≤ ↕╣╢ ≤⇔≡ ∫≡™╢─│≥╣⅛⁹ 

─ ≤ ─   ◓ꜟ♃Ⱶfi⁸◌♀▬fi√╪┐ↄ  

⁸    ◌ꜟ♬♅fi⁸◌ⱨ▼▬fi 

─        Ⱪ♪► ⁸ⱴꜟ♩♦◐☻♩ꜞfi 

─        ◄ⱨ▼♪ꜝ⁸◌ⱨ▼▬fi 

─ ─  fi⁸◓ꜟ◖◘Ⱶfi◕כꜝ◖   

 

 

ה 56 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

─ ⌐│⁸Thomsen test ╛ ♥☻♩⅜ ≢№╢⁹ 

│⁸ ─ ⅜ ≢№╢⁹ 

⌐ ⇔≡│⁸ ─☻♩꜠♇♅fi◓⅜ ≢№╢⁹ 

ה │ ⌐ ∂╢╙─≤ ⌐╖╠╣╢╙─⅜№╢⅜⁸ ⌂

│ ∂≢№╢⁹ 

ↄ│ ≢ ⇔⁸ ╩ ∆╢↓≤│╕╣≢№╢⁹ 
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57 ─ ╛ ⌐ ∆╢ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

─ ⌐│ │ ╕╣≡™⌂™⁹ 

│ ╕⌂™⁹ 

╛ ─ ⌐│ ⌂ ◐♇♩⅜№╡⁸ ≢№╢⁹ 

⅝╛℮⅜™⌂≥╙ ⌂ⱵⱠꜝꜟ►◊כ♃כ⌂≥╩ ℮⁹ 

│ ─ ∫√╙─╩ ═╢⁹ 

 

 

58 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

⇔√ └∞⅜ ≢ ╕╣≡ ∂╢⁹ 

⌐│⁸ ≢▬fiⱧfi☺↕╣╢↓≤⅜ ™⁹ 

⅛╠ ∆╢⌐≈╣≡⁸ ⌐ ╛ ≤ ⌐ ⇔√ ╩ ╣╢⁹ 

≤─ │ ≢№╢⁹ 

☻♥꜡▬♪─ ⅜ ⌂ ╙№╢⁹ 

 

 

59 ◄Ⱡꜟ◑כ╩ ╠∆↓≤⅜ ╕⇔™ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

◄Ⱡꜟ◑כ ⅜ ⇔≡™╢≤⅝ 

╩◓fi♬כ꜠♩ ⇔≡™╢≤⅝ 

○ⱨ◦כ☼fi 

╩ ╠⇔√™≤⅝ 

 

 

 

60 ─ ≤⇔≡ ⇔™─│≥╣⅛⁹ 

Ɽ꞉כ│ ⌐╟∫≡ ⇔⁸ ╟╡╙ ─ ⅜ ⇔™⁹ 

⌐╟╢ │ ╟╡╙ ≢ ≤⌂╢⁹ 

─ │ ⌐╟∫≡ ⇔⌂™⁹ 

⅜ ⌂∫≡╙⁸ ⌐╟╢ ─ │ ≢№╢⁹ 

─ ⅛╠ ⌐ ∆╢ │⁸ ⌐╟∫≡ ↄ⌂╢⁹ 

 

 

ה 61 ה ─ ≤ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

Th12 ⅛╠ S1 ╕≢─ ─ │ 90 °≢⁸∕─℮∟ 40 % ╩ L4 ⅛╠ S1 

╕≢─ 2 ≢ ↑ ∫≡™╢⁹ 

─ │ ≤╙ 5° ≢№╢⁹ 

⅔╟┘ ≢│ ⅜ ™⌐ ⌂╡ ─ ╛ ⌐ ⇔≡™╢⁹ 

≢│⁸ ⌐╟╡ ™≤↓╤⌐№╢ ⁸∕─ ⌐№╢ ⌂≥⅜

─ ╛ ⌐ ⇔≡™╢⁹ 

⅛╠⁸ ⌐ ⇔ ⌐ ∆╢ │⁸ ─ ≢№╢

⅜⁸ ⅜ ↕╣√ │ ╩ ↕∑╢⁹ 
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╡╟⌐◓fi♬כ꜠♩ 62 ∂╢ ─ ≢ ∫≡™╢─│≥╣⅛⁹ 

─ ⅜ ∆╢⁹ 

⅜ ∆╢⁹ 

≤ 1 ⅜ ∆╢⁹ 

⅜ ∆╢⁹ 

⅜ ∆╢⁹ 

 

 

63 ◄Ⱡꜟ◑כ ≤∕─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

│ ⅛╠ ─ ≢⁸ ⅛╠ ⌐≢⅝╢∞↑ ⅛⌐ ⇔⁸

⌂ ╩ 30 ∫√ ⌐ ∆╢⁹ 

│⁸√╪┐ↄ ≢ ⇔√◄Ⱡꜟ◑כ ─  30 %⁸ ≢  5 %⁸

≢  4 %≢№╢⁹ 

⌐╟╢◄Ⱡꜟ◑כ │⁸ ─⌂™ ≢│ ─◄Ⱡꜟ◑כ ─

30 40 %≤ ⅎ╠╣≡™╢⅜⁸▪☻ꜞכ♩≢│ 50 %╩ ⅎ╢↓≤╙№╢⁹ 

≢│ⱴ☻◒╛ⱨכ♪─ №╢™│♄◓ꜝ☻Ᵽ♇◓⌐ ●☻╩ ⇔≡

●☻ ─ ≤ ╩ ∆╢⁹ 

≢│ ─◄Ⱡꜟ◑כ ⅜ ™ ╒≥◄Ⱡꜟ◑כ ╩ ⌐ ∆╢

⅜№╢  

 

 

64 ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⌐ ™√ │⌂╢═ↄ ⇔√ ⁸ ⌐ ⅛℮⁹ 

│ ⅜ ∫≡⅛╠ ⅜ ╢↓≤⅜№╢⁹ 

≢│ ╛ ⅜ ∂╢⁹ 

▪ꜟ◌ꜞ ⅜ ⌐ ∫√ │ ≢ ∆╢⁹ 

≤⇔≡ ─◖fi♃◒♩꜠fi☼╩ ∟⌐ ∆╢⁹ 

 

 

65 ⁸ ─ ≤ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

│ ⌐ ╩╙≈⁹ 

─ 2 │ ⁸ 2 │ ≢№╢⁹ 

─ │ ה ⁸ ≢№╢⁹ 

│ ⌐ 11 12° ⇔≡™╢⁹ 

─ ≢│꞉◦ ⅜ ∂╢⁹ 
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66 ⌐ ∆╢ ☻♩꜠☻♥☻♩≤⇔≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

 

A 

B 

C 

D 

E 

 

 

◓fi♬כ꜠♩כⱣכ○ 67 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

⌐ ∆╢⁹ 

℮≈ ⌐ ⇔√ ╩ ∆↓≤╙№╢⁹ 

─ ─ ⅜╖╠╣╢⁹ 

≢│ ⅜ ∆╢⁹ 

≢│ ⅜ ∆╢⁹ 

 

 

68 ─ ⌐ ⇔≡™╢╙─≤⇔≡ ∫≡™╢─│≥╣⅛⁹ 

 

 

─  
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69 ◘▬◐fi◓▪♇ⱪ─♥◒♬♇◒≤⇔≡ ∫≡™╢─│≥╣⅛⁹ 

╝∫ↄ╡≤⇔√ ╩ ╡ ∆⁹ 

⌂ ╩ ╡ ∆⁹ 

─ ∟╩ ↕∑╢ ⌐ ╩ ↑╢⁹ 

⌂ ╡ ╩™℮⁹ 

╩ ™ ↓⇔≡ ∆╢⁹ 

 

 

70 ꜞ☻ⱨꜝfi ╩ ⌐ ⌐ ╩√≥∫√ ≤⇔≡ ⇔™─│≥╣⅛⁹ 

         

             

           

     

         

 

 

71 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

─ ╕√│ ─ ⌐ ↄ ∆╢⁹ 

▪ꜟⱭfi☻◐כ⌂≥─ ☻ⱳכ♠─ ⌐ ↄ╖╠╣╢⁹ 

╩ ∆╢ ≤⇔≡⁸fulcrum test ⅜№╢⁹ 

⅛╠ ⅜ ≈⌐≈╣⁸ ─ ⅜╖╠╣╢⁹ 

◦fi♅╛MRI │ ─ ─ ⌐ ≢№╢⁹ 

 

 

 

72 ─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

─ ⌂ │ 30~130°≢№╢⁹ 

ה │ ≤ ─ ≢ ∂╢⁹ 

│ ≤ ⌐ ∆╢⁹ 

⌐ ⇔≡ │╛╛ ⇔≡™╢⁹ 

≢ ≤ ה ─ ─ ⌐ ╢ ─ ╩

≤™℮⁹ 

 

 

73 ◦ꜛ♇◒╕√│ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

─ │ ─ 7₩8 ⁸∆⌂╦∟ 50kg ─ 4L ≢№╢⁹ 

⌐╟╡ ∂╢◦ꜛ♇◒─℮∟ 50 ⅜ ◦ꜛ♇◒≢№╢⁹ 

─ ─ 20 ⅜ ⌐ ╦╣╢≤ ◦ꜛ♇◒≤⌂╢⁹ 

⅜ ≢⅝⌂™ ─ │ 80mmHg ≢№╢⁹ 

╙ ⌂ │ ≢№╢⁹ 
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74 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

│☻ⱳכ♠ ≤─ ⅜ ≢№╢⁹ 

─ ⌐│ כ◖◄ │ ≢ ⅜ ™⁹ 

─☻ⱳכ♠ ─╙─│ ⌐╟╢╙─⅜ ™⁹ 

─℮∟ ⅛╠ 3 ─ ─↓≤≢№╢⁹ 

─ ≈⌐ⱴꜟⱨ□fi ⅜№╢⁹ 

 

 

╡╟⌐◓fi♬כ꜠♩ 75 ∂╢ ─ ≢ ∫≡™╢─│≥╣⅛⁹ 

⅜ ⇔⁸ ─ ⅜ ∆╢⁹ 

Ⱶ♩◖fi♪ꜞ▪ ⅜ ∆╢⁹ 

─ ─◓fi♬כ꜠♩ ⁸ ─ │ ⌐ ST ⌐ ∂╢⁹ 

╛ ⅜ ∆╢⁹ 

─ │⁸ Ӈ ≤ ⇔≡ ⅝™⁹ 

 

 

ה 76 ─ ╛ ⌐≈™≡ ⇔™╙─│≥╣⅛⁹2≈ ═⁹ 

≤℮│ ─Ⱳכꜟ⅜ ⌐ √∫≡ ↓╢↓≤⅜№╢⁹ 

⅜ ↓╢≤ │ ⌐⌂╢⁹ 

─ ≢│ ⌐ ╖╩ ∂╢↓≤⅜№╢ 

─ ╩∆╢ ⌐│ ╩ ≢ ℮⁹ 

│ ⅜ ⇔ ∆╢↓≤⌐╟╡ ╦╣╢⁹ 

 

 

77 ─ ≤ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

╩ ⅛╠ ╢≤⁸ ↄ─ⱥ♩│ ≢│ ⁸ ≢│ ⁸ ≢│ ╩

⇔≡™╢⁹ 

│⁸ ה ─ ─ ╩ ↑≡⅔╡⁸ ⅜ ╩≤╡ ⅜

⅝ↄ⌂╢≤⁸ ─ │ ⌂ↄ⌂╡⁸ ─ ≤ ─ │ ∆╢⁹ 

Ӈ │⁸ ─ ⁸⅔╟┘ ≢ ⇔≡⅔╡⁸

45 °─ ╩ ∆╢⁹ 

ה │ ™ ╩ ⇔⁸ ⌐ 4 5 ≤ 5 6 ≢─ │

20 °≤ ™⁹ 

⅛╠ 10 │ │ ≤ ⌐ ⇔≡™╢√╘⁸ ⅛╠ 10 

─ ≢│ Ӈ │ ↕™⁹ 

 

 

 

78 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⌂ ⌐ ™⁹ 

⌂ ⌐│ ⌂™⁹ 

─ ⌐ ™⁹ 

─ ─ 5 ⌐ ⅜ ╘╠╣╢⁹ 

≢│ │╖╠╣⌂™⁹ 
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79 ─ ≢─ ─ ⌐≈™≡ A E ─ ─ ─ ╖ ╦∑≤⇔≡ ⇔™─│≥

╣⅛⁹ 

 

A ▪◐꜠☻  B  C  D  E  

A  B  C  D    E  

A ▪◐꜠☻  B  C  D    E  

A  B  C  D  E  

A ▪◐꜠☻  B  C  D    E  

 

 

 

80 ─ ≤⇔≡ ∫≡™╢─│≥╣⅛⁹ 

 

 

 

 

 

 

 

81 ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

ⱦ♃Ⱶfi A≢│ ◌ꜟ◦►ⱶ ⁸ ⁸ ─ ⅜╖╠╣╢↓≤⅜№╢⁹ 

♫▬▪◦fi≢│ ╛ ⌂≥ ╩ ⅝ ↓∆↓≤⅜№╢⁹ 

⌐ꜞfi╩ ⇔√ ⌐│ ╩ ↓∆↓≤⅜№╢⁹ 

─ │◄Ⱡꜟ◑כ ≢ 40~50%⌐∆═⅝≢№╢⁹ 

─√╘⌐⁸ │ ⌐ ∆╢⁹ 
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≡™≈⌐◓fi♬כ꜠♩♩♇◐כ◘ 82 ⇔™─│≥╣⅛⁹2≈ ═⁹ 

─ ╩ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

⅜◓fi♬כ꜠♩─≢ ≢№╢≤™℮ ⅜№╢⁹ 

⌐╟∫≡⁸ ≠ↄ╡≤⇔≡ ↄ─ ─ ╩ ╩◓fi♬כ꜠♩√∫

∆╢↓≤⅜≢⅝╢⁹ 

≢ ∆╢ ⁸◄◒◘◘▬☼ ─ │ ⌂™⁹ 

⁸ ─╖≢ ⇔⁸Ᵽכⱬꜟ╛♄fiⱬꜟ╩ ∆╢↓≤│⌂™⁹ 

 

 

83 ─ ה ה ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

─ ⌐ ⅜╖╠╣╢⅜ │⌂™⁹ 

─ │⁸ ─ ≤ ─ ⌐ ╡ ╗⁹ 

(C1⁸2╩ ↄ)│ ╟╡╙ ⅜ ⅝ↄ⁸ ╩ ╣╢ ⅜ ™⁹ 

─ │⁸ ╒≥ ≢─ ⅜ ⅝ↄ⁸ ─ ⅜ ⅝™⁹ 

(C1⁸2╩ ↄ)│ ⅛╠ ( )⅜ ≡⁸∕─ ╤─ ≤

∆╢⁹ 

 

 

 

84 │ ─ ╩ ⇔√ ≢№╢⁹A C⌐ ≡│╕╢ ─ ╖ ╦∑⌐≈

™≡ ⇔™─│≥╣⅛⁹ 

 

A   B    C   

A    B   C   

A    B   C   

A   B   C   

A   B   C   
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85 ─ ה ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

⌐│⁸ ─ ⁸ ─ ⁸ ─ ⅜ ╕╣╢⁹ 

≢│ ⌐╙ ─ ╖⁸ ⁸ ⁸╘╕™⌂≥⅜ ∆╢↓≤⅜№

╢⁹ 

Ᵽכ♫כ ─ │ │ ≢№╡⁸ ≢ ∆╢⁹ 

Ᵽכ♫כ ─ ≤⇔≡│☻♩꜠♇♅ ╛ ⌂≥⅜№╢⁹ 

Ⱬꜟ♬▪⅜ C5 /6 ≢ ∂√ ⁸C6 ⅜ ↕╣╢⁹ 

 

 

 

86 ╛ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

╩ ™╢↓≤⌐╟∫≡ ─ ⌐≈™≡ ∆╢↓≤⅜≢

⅝╢⁹ 

☿Ⱶ♫כꜟ◓╛כⱪ ⌐╟╡ ╘⅝√∫№⌐☼כ♬─ ⅛⌂ ⅜≢⅝╢⁹ 

≤☻ⱳכ♠─⅛⅛╦╡⌂≥─ ⌂ ≤ ╩ √∑╢ ⅜№╢⁹ 

⁸ ⁸ ⌂≥◖fi♦▫◦ꜛfi⌐ ╦╠∏ ⌐│ ∏⅝╕∫√ ╩≤╠∑╢

╟℮⌐∆╢⁹ 

│⁸ ╛ ─ ⌐ ⇔≡ ╦╣╢≤ ≢№╢⁹ 

 

 

87 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

─ ⅝↕│ ⅜ ⇔─↑√ ─ ↕─ 2 ⌐ ⇔™⁹ 

─ │ 1╟╡ ⅝™⁹ 

─ │☻Ⱨכ♪─ 2 ⌐ ∆╢⁹ 

ⅎ ⅜ ↕™≤ │ ⅝ↄ⌂╢⁹ 

≤ ⅜∏╣≡™╢≤⁸ ─ ⅜ ⅝╢⁹ 

 

 

88 ≤ ─ ╖ ╦∑⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

   

     

   

    

   

 

 

89 ≤℮⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⌐ ⅜ ™√↓≤⅜ ⌐ ≤⌂╢⁹ 

⅜ ∂╢ ≤ ∂⌂™ ⅜№╢⁹ 

╩ ⇔⁸ ╩ ╩ ∫≡ ⌐ ∆╢⁹ 

꜠ⱬꜟ╩ ∆╢ ≤⇔≡ 3-3-7 ⅜№╢⁹ 

⅜№╢ ⁸ ─ꜞ☻◒│ 10 ⌐⌂╢⁹ 
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90 ☻ⱪꜞfi♩♩꜠כ♬fi◓⌐╟╢ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⅜ ∆╢⁹ 

─◒꜠▪♅fiꜞfi ─ ⅜ ∆╢⁹ 

─ⱱ☻ⱱⱨꜟ◒♩◐♫כ♀─ ⅜ ∆╢⁹ 

─ pH ╩ ∆╢ ⅜ ∆╢⁹ 

─▪♦ⱡ◦fi ꜞfi ─ ⅜ ∆╢⁹ 

 

 

91 ⌂ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

≤│ ∆╢ ⅜ ≠⅝⁸ ™─⌂∆ ⅜ ↕ↄ⌂╢ ─↓≤≢№╢⁹ 

≤│ ─ ⅜ ⅛╠ ↨⅛╢ ≢№╢⁹ 

№╢™│ ─ ╩ ⌐ ∆ ╩ ≤™℮⁹ 

⁸ ⁸ ⁸ ─ ╖ ╦∑⌐╟∫≡ ∂╢ ⅝≢⁸ ⅜ ╩ ↄ╟℮⌂

⅝╩ ⇔ ≤™℮⁹ 

≢│ ⁸ ⁸ ⅜ ╖ ╦↕╡⁸ ⅜ ╩ ↄ ╩ ⅜ⅎ⇔≤™℮⁹ 

 

 

92 ►▬ꜟ☻─℮∟⁸ ╛ ╩ ⇔≡ ∆╢╙─≤⇔≡ ∫≡™╢─│≥╣⅛⁹2

≈ ═⁹ 

A  

B  

C  

D  

E  

 

 

─Ⱶfi▪ꜟכ◖♥◌ 93 ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

fi◕כ◖ꜞ◓ ─  

─  

─  

☻כ◖ꜟ◓ ─  

─  

 

 

94 ─ ⁸ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

─ ─ ⅝│ (0 20°)≢│∆═╡─╖≢№╢⅜⁸

⌐ ™ ⅜╡─ ⅜ ∆╢⁹ 

⅛╠ ⇔≡™ↄ≤ ⌐ ⌐ ⇔⁸↓─ ╩ screw-

home movement ≤™℮⁹ 

─℮∟⁸ │ 2 ≢№╢⁹ 

⁸ │ ⅛╠ ⇔⁸ ⁸ │ ⅛╠

∆╢⁹ 

│ ≢ ⌐≡꜡♇◒⇔√ ─ ╩ ⇔⁸ ╩ ≢⅝╢╟

℮⌐∆╢⁹ 
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95 ⱪꜝ▬○ⱷ♩ꜞ♇◒♩꜠כ♬fi◓⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⅜ ↕╣╢ ⌐⅔↑╢ ─ ⅛≈♃▬Ⱶfi◓─╟™ │⁸stretch -

shortening cycle ⌐⅔™≡ ≢№╢⁹  

⌐ ↕╣√ ◄Ⱡꜟ◑כ╩ ⅛╠ ┼ ↄ ↕∑╢↓≤⌐╟∫≡

⌐ ∆╢↓≤│⁸stretch -shortening cycle ⌐⅔™≡ ≢№╢⁹ 

stretch -shortening cycle ╩ ∆╢↓≤≢⁸ ─ ⌐ ↕╣╢Ɽ꞉כ╩

╘╢↓≤⅜ ≤⌂╢⁹ 

☺ꜗfiⱪ ≢≤⌂◓fi♬כ꜠♩─ stretch -shortening cycle⅜ ↕╣╢ ⁸ ─

⌐│ ─ ⅜ ∂≡™╢⁹ 

ⱪꜝ▬○ⱷ♩ꜞ♇◒♩꜠כ♬fi◓│⁸ ה ─ ⅜ ™⁹ 

 

 

─♩כꜞ☻▪ 96 ⌐⅔↑╢ ─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

╩ ∆╢√╘ 

◖fi♦▫◦ꜛfi╩ ⌐ ∆╢√╘ 

╩ √∆√╘ 

─√╘ 

╩ ∆╢√╘ 

 

 

 

≡™≈⌐◓Ⱨfiכ♪ 97 ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

─ │ ꜠ⱬꜟ⌐╟∫≡ ⌂╢⁹ 

╩  Ⱨfi◓⌐│⌂╠⌂™⁹כ♪│≢↑∞╢∆

≢│⁸ │ ↕╣√ ╩ ≢⅝⌂™⁹ 

▪fi♅כ♪הⱧfi◓ ─ │ 4 ⌐ 1 ↕╣╢⁹ 

⅜ ─ │ ∏ ╩≈↑╢⁹ 

 

 

98 ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

─ │⁸ - ─   зa     ─

fi≤⌂╡⁸꜡כꜙ♬ ╩ ↑√ ─ ⅜ ∆╢⁹ 

─ ≢│⁸∕─ ─ ╩ ∆╢ ─fi꜡כꜙ♬ ⅔╟┘ ╩

∆╢ ─fi꜡כꜙ♬ ≤⇔≡ ╩ ↄ⁹ 

│ ─ ⅝≢ ─ ⅜ ∆╢ ≢№╡⁸ ⌐ יִ

≢╖╠╣⁸5 י6ִ ≢ ∆╢⁹ 

│⁸ ─ ╛ ─ ⌂≥ ─ ⌐⅛⅛╦╢

≢№╢⁹ 

∟ ╡ │⁸ ─ ⌐╟∫≡ ↓╡⁸ ⁸ ⁸ ה ╩

≤⇔√ ≢№╡⁸ ─ ⌐⅛⅛╦╢⁹ 
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ה 99 ⌐ ↑≡⁸ ∆═⅝ ─ ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹ 

─ ↑⌂≥─  

╛כⱤכ☻ ─  

─  

─  

─  

 

 

100 ☻ⱳכ♠┼─ ≠↑⌐≈™≡ ⇔™─│≥╣⅛⁹ 

⅜ ╠⅛─ ╩ ∆╢ ≤⌂∫≡™╢ ╩₈ ≠↑₉≤™℮⁹ 

☻ⱳכ♠┼─ ≠↑─ ™ │⁸ ─ ╩ ─∑™⌐⇔╛∆™⁹ 

╩ ╕∑╢↓≤│⁸☻ⱳכ♠┼─ ≠↑⌐≈⌂⅜╠⌂™⁹ 

☻ⱳכ♠⌐ ∆╢ ≠↑╩ ∆╢≤⁸∕╣╩ ה ∆╢↓≤│ ⌐ ⇔

™⁹ 

⅜♅כ◖ ╩ ─╖≢ ∆╢≤⁸ ─ ⅜ ∆╢⁹ 

 

 

101 ⌐≈™≡ ∫≡™╢─│≥╣⅛⁹2≈ ═⁹ 

⅜ ↄ⌂╢╒≥⁸ ┼─ │ ∆╢⁹ 

⇔≡ ╟╡╙ ┼ ╩≈™√ ⌐ ∆╢⁹ 

─ │⁸ ─ ─ ≤ ─

╕√│ ≢№╢⁹ 

─ ⁸ ╛ ─ ╡╛№ↄ┘⌂≥≢╙ ╣≡⇔╕℮↓≤

⅜№╢⁹ 

X ⌐⅔™≡⁸ ─ ⅛╠ ⅜╖╠╣╢ ⅜ ™⁹ 

 

 

102 ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

│⁸ ─ ≢ ↕╣╢⁹ 

⅜ ∆╢≤⁸ ⅜ ∆╢⁹ 

≢│⁸1 ╛ ┼─ ⅜ ∆╢⁹ 

⌐╟╢ ─ │⁸ ⌂ ⌐ ∆╢⁹ 

⅜ ™ ⅜ ╩ ⇔╛∆™⁹ 

 

 

103 ☻ⱳכ♠⌐╟╢ ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

│ 3 4 ─ ⅜╟™⁹ 

─ ⅜ 5 ⌐⅔↕╕╢╟℮⌐ ╩ ℮⁹ 

─ │ ⌐ ™⁹ 

28ϴ ≢│⁸ │ ∆╢⁹ 

21ϴ ≢│⁸ ╩∆╢↓≤≢╒╓ ⌐ ∆╢↓≤⅜≢⅝

╢⁹ 
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ה 104 ─ ⁸ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

⅛╠│ ─ ⌐ ╩ ╣╢↓≤⅜≢⅝╢⁹ 

⅛╠ ⌐ ↄ≤ ─ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

│ ≢ ⁸ ≤ ≢ ╕╣√ (☻◌ꜟⱤ )≢ ∆

╢↓≤⅜≢⅝╢⁹ 

─ │ ⁸ │ ⁸ │ ≢№╢⁹ 

⅜ ⅝™≤ │ ∆╢⁹ 

 

 

105 ─ ┌⌂╣⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⅜ ╙ ⇔╛∆™─│⁸ ⅛≈ ─ ≢№╢⁹ 

⌐⅔↑╢ ┌⌂╣─ ≢│⁸ ─ ╩╖╢↓≤⅜№

╢⁹ 

≢Ɫⱶ☻♩ꜞfi◓─ ⅜ ↓╢─│⁸ ⇔√ ⌂≥⌐

≢ ╩ ↕╣√ ≢№╢⁹ 

Ɫⱶ☻♩ꜞfi◓─ ┌⌂╣⌐ ∆╢MRI │⁸ ≢─ ⅛⁸ ⅛╠─

╩ ∆╢─⌐ ≢№╢⁹ 

⌐⅔↑╢Ɫⱶ☻♩ꜞfi◓ ┌⌂╣─ ≢│⁸ ─ ╩╖╢↓≤

⅜№╢⁹ 

 

 

106 ⱦ♃Ⱶfi⌐ ↕╣╢╙─≤⇔≡ ∫≡™╢─│≥╣⅛⁹ 

ⱦ♃Ⱶfi A 

ⱦ♃Ⱶfi C 

ⱦ♃Ⱶfi D 

ⱦ♃Ⱶfi E 

ⱦ♃Ⱶfi K 

 

 

107 ≤ ─ ⌐≈™≡ ⇔™─│≥╣⅛⁹ 

│ ⌐ ↄ⁸ ╩ ∆⁹ 

│ ≤ ∆╢√╘⌐⁸ ה ⌐ ╩ ∆╢⁹ 

╩ ⇔≡™╢√╘⁸ ─ │ ╟╡╙ ⅝™⁹ 

│ ≤ ─ י2ִ ≢ ≤ ╩ ⇔ ⇔≡™╢⁹ 

│ ─ ≢ ⅝ↄ ⇔⁸ ⌐ ⅛℮⁹ 

 

 

108 ⱨ▫כ♪Ᵽ♇◒╩ ⅎ╢ ─ ≤⇔≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

≢│⌂ↄ⁸ ≢ ⌂ ╩ ™╢⁹ 

⌐ ⌐⅔™≡│⁸≢⅝╢∞↑ ⌂ ╩ ⅎ╢⁹ 

≢⅝╢∞↑ ╘ ╩ ⇔⌂™╟℮⌐ ⅜↑╢⁹ 

ⱪ꜠כ ⁸∆←⌐ⱨ▫כ♪Ᵽ♇◒╩ ⅎ⌂™╟℮⌐ ∆╢⁹ 

⅜ ╪∞ ≢ⱨ▫כ♪Ᵽ♇◒╩ ↄ ⅎ╢╟℮⌐∆╢⁹ 
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109  ─ ≤ ( )─ ⌐≈™≡⁸ ─ ╖ ╦∑≢ ∫≡™╢─│≥╣⅛⁹ 

 

A   

B   

C     

D   

E   

 

 

110 ꜞ☼ⱶ─ ╣≤ ⌐≈™≡ ⇔™─│≥╣⅛⁹2≈ ═⁹ 

⅝─ │⁸ ≢ ╘─ ⅜ ╘╠╣╢⁹ 

≤⇔≡ ╩ ─ ⌐ ╦∑╢≤ ≢№╢⁹ 

⅜ ∂ ⁸ Ɽ♇꜡כꜜ╠⅛ ┼─ⱨꜝ▬♩│⁸▪ⱷꜞ◌ ╟╡ Ⱳ◔⅜

⅝™⁹ 

│ ꜞ☼ⱶ⅜ ╣╢√╘⁸ ╡ │ ≢─ ╩ ⅎ╢⁹ 

Ⱳ◔≢│⁸ ╛ ─ ⁸ ⌂≥⅜ ↓╢⁹ 

 

 

 


