
 

 

 

 

─ ∆ SSH─  
                               

                                   

                     

ꜟⱣכ꜡◓ ╛ ─ ⌂≥─ ─ ⌐ ≢⅝╢ ╩ ∆╢↓≤

│⁸ ꜠ⱬꜟ≢╙ ⅜ ╪≢™╕∆⅜⁸ ≢╙ ╡ ╪≢™⅛⌂↑╣┌⌂╠⌂™

≢∆⁹ ⅜ ─ ╩ ↑≡™╢ ≢│⁸₈ Ᵽ◌꜡꜠▪

╩ ⌐⇔√ ≤ ╩ ╗ ┘₉╩ ⇔≡™╕∆⁹╕↕⌐⁸↓╣⅛╠

─ ╩ ℮ ╩ ∆╢√╘─ ∕─╙─≢∆⁹ ⇔√ ─ ⌐ ⅜ ⅝⅜∟

≢⁸ ─ ╩╒≤╪≥ ╦⌂™ ⅜⁸ ─ ⌐│№╡╕⇔√⁹≥╪⌂⌐

─ ╩ ≤⇔≡ ─ ⌐ ⅎ≡™≡╙⁸ ╩ ⇔√╡⁸ ╩ ⇔

√╡∆╢≤⅝⌐ √⌂↑╣┌ ⅜№╡╕∑╪⁹ ≢⅝╢ ⌐∆╢√╘⌐│⁸

╛ ⌐ ⅎ╠╣√ ⌐⁸ ⇔ↄ ∆╢ ╩ ─ ≤─ ╩

↕∑⌂⅜╠ ┌∑╢↓≤⅜ ≢∆⁹ 

11 ⌐⁸ ⅜ ⌐ ⇔√ ⌐ ∆╢ ─

≢⁸ ה ⌐ ┬ ⁸™╦╝╢₈▪◒♥▫Ⱪכꜝה♬fi◓₉─ ╩ ⅎ≡

™╕∆⁹ Ᵽ◌꜡꜠▪ה♦▫ⱪ꜡ⱴⱪ꜡◓ꜝⱶ─ ─ ≈ₐTheory of Knowledgeₑ

≢│⁸ ─ ⌐≈™≡ ⅎ↕∑╕∆⁹╕√⁸ Ᵽ◌꜡꜠▪ ─ ⌐№╢₈

⌂ ₉│ ╩ ⇔ ┼≤ ↄ ⌂ ╩ ≡╕∆⁹∕─ ≤⇔

≡─▪◒♥▫Ⱪכꜝה♬fi◓╩ ⌐≥─╟℮⌐ ╡ ╗⅛│ ⅝⌂ ≢∆⁹ 

⌐ ∆╢ ╩ ⅝ ™≡™ↄ ╩ ≡╢─⅜ ─ ≢∆⁹ ╕≢─

╩ ∆╢┌⅛╡≢⌂ↄ⁸ ╟╡ ╩ ↑√ ≤ ⅜ ─ ≤⌂∫

≡⁸ ╩ ↄ ⅝╢ ╩ ⇔≡™⅝╕∆⁹ 
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26  SSH  
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1 1 ─  1ההההההההההההההההההההההההההההההה

1 2 ─  1הההההההההההההההההההההההההההההההההההה

1  2הההההההההההההההההההההההההההההההההה 3

1 ≥ⱴכ♥ 4  2הההההההההההההההההההההההההה
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26 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻  
ᵑ   

Ᵽ◌꜡꜠▪ ╩ ⌐⇔√ ≤ ╩ ∆╢ ┘ 

ᵒ ─   

─√╘⌐│ ╩ ≈↑⁸∕─ ╩ ∆╢ ≤∕╣╠─ ╩ ה ⌐∆╢ ⅜ ⌐

≢№╢⁹∕╣╠─ ╩ ≡╢√╘⌐⁸ ≢│ ה ╩ ∆╢↓≤≢ ≢№╢≤

ⅎ╢⁹╕√ ⅜ ╩ ™⁸ ╩ ⌐ ╡ ⇔ ⁸⅛≈ ⌂ ⅜≢

⅝╢≤ ⅎ╢⁹ 

ₒ oxה ₓ╩ ∆╢√╘─ ⱪ꜡◓ꜝⱶ╩ ⇔√⁹ 

ה ה הꜟ◐☻ ╩ ╢ ה ╩ ∆╢  

ה ה ⁸ ⁸ ∆╢ ╛ ⌂ ה ╛ ⁸ ╩ 

      ∆╢⁹ 

ה ⌐ ╡ √⌂ ╩ ∆╢ ♃ⱷה ╩ ∆╢⁹ 

ה ╩ ⇔⁸ ⌐ ↑√ ה ≤ ⇔ ⌐ ה ╩ ∆╢⁹ 

ᵓ 26   

ה ( 1 3 )╩ ⌐ ∆╢⁹SSH │ 1334 ≢№╢⁹ 

1 3 ⌐ IB 1◒ꜝ☻⁸ 1 3 ─ ⌐

1◒ꜝ☻№╡  

ᵔ   

ה ─ ⱪ꜡◓ꜝⱶ⌐ ∆╢ ↔≤─ ה │ ─ ╡≢№╢⁹ 

 ⱪ꜡◓ꜝⱶ⌐ ∆╢   

1  

 

25 

 

1 ( 20 24 )─◌ꜞ◐ꜙꜝⱶ╩ ↕

∑√ ◌ꜞ◐ꜙꜝⱶ ╩ ℮⁹ 

1 ╩ ⇔ ≤⇔≡₈TOK₉⁸₈

₉⁸₈PL ₉⁸₈PL ₉⁸₈

₉ ⁹ ≤⇔≡₈ ₉⁸

₈ Ᵽ◌꜡꜠▪ⱨ◊כꜝⱶ₉ ⇔√⁹ 

⌐ ∆╢ ▪fi◔⁸♩כ 

╛ ⌂≥ ╢

▪fi◔כ♩╩ ♇ꜞⱩכꜟ⁸

◒⁸꞉fiⱭכ☺ⱳכ♩ⱨ◊ꜞ○▪☿☻

ⱷfi♩( OPPA)◦⁸♩כ⌂≥╩

⇔≡ ™╢↓≤⌐╟╡ ⌐ ╦

∑√ ╩ ℮⁹ 

2  

 

26 

 

ה ≤⇔≡ ⌐ ─ ₈ ┘─

₉⁸₈ ₉╩ ⇔√⁹₈

₉╩ 2 ╕≢ ⇔√⁹

2 PL ⌐☻כ◖ ⌐ ∆╢

⇔√⁹ 

ה ₈PL ₉≢ ⇔√⁸ ≤ ─

╩⁸ │ 3 ⁸ 1 ─

⌐₈ ₉≤⇔≡ ⇔√⁹₈TOK₉╩

₈ ₉ ⌐ ╡ ╖ ⇔√⁹ 

ה ה ≤⇔≡₈OPPA ♩כ◦

₉⁸₈ ₉ ⁸₈

₉⁸₈ Ᵽ◌꜡꜠▪ⱨ◊כꜝⱶ₉⁸₈꜡Ⱳ♇♩

₉ ₈ה⁹√⇔ ┘─  ₉ 

⌐ ∆╢ ▪fi◔⁸♩כ

ה ╩ ∆╢√╘⌐⁸

▪fi◔כ♩╩ ♇ꜞⱩכꜟ⁸

◒⁸OPPA ⅜☿♇ⱬⱠ√╕⁸♩כ◦

─ ≤ ─ ≢

∫√ ─☻◐ꜟ─♥☻♩

Ɽⱨ◊כⱴfi☻ ≤ ─▪fi

╩♩כ◔ ╩ ™≡ ╩ ℮⁹

⁸ ⁸ ─

 

3  

 

27 

 

1,2ה ─ ╩ ╕ⅎ≡ ╩ ╢⁹3 ─

╩ ™⁸ ⅛╠─ ╩ ∆╢⁹ 

ה ה ─√╘─ ⁸

─  

ה ┼≤ ⇔≡™ↄ⁹ 

2ה ≤ ─  

ה ⌐ ⇔√₈ ה

▪fi◔₉♩כ╩ ⇔ ─

ה ─ ⁸

⇔√ ─  



 

 

4  

 

28 

 

3ה ─ ╩ ╕ⅎ≡ ╩ ╢⁹ ≢

↕╣√3 ≢─ ⌐≈™≡ ╩ ™⁸ ∆╢⁹ 

3ה ≤ ─  

ה ⌐ ⇔√₈ ה

▪fi◔₉♩כ╩ ⇔ ─

ה ─ ⁸

⇔√ ─  

5  

 

29 

 

4ה ─ ╩ ╕ⅎ≡ ╩ ╢⁹ 

ה ≤⇔≡⁸5 ─ ╩ ™⁸ ╩╕

≤╘╢⁹ 

ה ה ⌐ ∆╢ ⅜

⇔⁸ ─ ╩ ∆╢⁹∕─ ≤ ╩ ╠⅛

⌐∆╢⁹ 

4 ≤ ─  

ה ⌐ ⇔√₈ ה

▪fi◔₉♩כ╩ ⇔ ─

ה ─ ⁸

⇔√ ─  

─SSHⱪ꜡◓ꜝⱶה ≤⇔≡⁸

╩ⱶꜝꜙ◐ꜞ◌ה ↕∑

╢⁹ ⌂ ⁸ ∆╢⁹ 

ừ ─ ∆═⅝  ⌐⌂⇔ ₈SSH ₉⁸₈SSHꜞ◘כ♅ ₉ 

ừ 26 ─ ─ ─≤⅔╡ 

ừ ⌂ ה  

(A)  

ה ┘─ ─ ⌂ ≢№╢₈ ₈ה₉ ₉─◦fi◐fi◓♠כꜟ╩ ┘ ⇔⁸ ═  

⅛╠─ ⁸ ─ ⌐ ⅜ √⌂ ╩ ™∞∆ ╩ ∆╢⁹ 

ה ┘─ ╩ ⇔⁸ ה fi▬ꜝ♩►▪ה ♪▬ꜝ☻ה  ⱪ꜠♀fiה

╩ꜟ◐☻fiꜛ◦כ♥ ⌐ ↕∑╢⁹ 

♅כ◘ꜞSSHה ≤ ⇔⁸▪♪Ᵽ▬☻╩ ↑╢↓≤⌐╟╡ ⌂ ה

⌂ ה ה ה ⁸◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ⇔⁸ ⌐

⇔⁸ ╘≡ ⌂≥╩ ⅎ ⇔⁸ ≤ ╩ ∆╢⁹ 

♅כ◘ꜞSSHה ⌐ ∂≡™╢ ⌐ ⇔≡ ⌐ ╡ ╖⁸ ה ≤ 

∫√ ⌐ ⌐ ⌂≤↕╣╢ ╩ ┌∆⁹ ≤ ╩ ⇔≡ ה ╩

∆╢⁹ 

♅כ◘ꜞSSHה ⱴכ♥ ≤∕╣⌐ ⌂ ─ ╩ ♃כ♦⁸™ ≤ ⌂ ╩↕ 

∑╢↓≤≢⁸ ╩ ⅝ ⇔ ↕∑╢ ╩ ┬⁹ 

TOKה ₈ ≤│ ⅛₉⁸₈ │≥℮ ↕╣╢─⅛₉⁸₈ │≥℮™℮Ᵽ▬▪☻⅜⅛⅛╢─⅛₉⁸₈ ╩ 

╢ ─ ≤ │ ⅛₉⁸₈№╢ ─ │≥℮ ─ ─ ≤≈⌂⅜∫≡™╢─⅛₉ 

╩⁸ ⅜ ╩ ⇔ ⌂ ≢ ╩ ↕∑╢⁹ 

(B)  

ה ≤ ─ ╩ ™⁸ ⅛╠╖╢↓≤╛ ⌂≥╩ ⇔≡⁸ ⌂  

≤ ┘≈™√ ה ╩ ∆╢ ╩ ⌐≈↑↕∑⁸₈╦⅛╡√™₉⅛╠∕─ ─ ╩ ∆ 

╢⁹ 

ה ≤ ─ ╩ ™⁸ ≤ ⌐ ∆╢○ꜞ☺♫ꜟ♥◐☻♩╩ ™ 

≡ ╩ ∆╢⁹ ⁸ ⁸ ⁸ ╩ ─ ≤⇔♥◐☻♩ ╩ ™≡ ∆╢⁹ ─ 

─ ≢ ╩╟╡ ⌐ ⌂⅜╠ ╩ ⅎ╟℮≤∆╢⁹ ⌐│⁸ ≢ ⇔≡™ 

◒♇ꜞⱩכꜟ₈╢ ₉╩ ╡ ╣⁸ ה ≢ ⌂ ╩ ∟⁸  ╩♩♇◕כ♃≥ꜟכ◗⅜

⌐⇔√ ╡ ╖╩ ℮↓≤≢⁸ ⅜ ⌐ ╩ ∆╢ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

ה ≤ ─ ╩ ™⁸ ─ ⌐ ⇔√ ה ⌂ ╩ ≢ ⇔

─ ╩ ≢ ∆ ╩ ⇔ ⌂ ╩ ⌐ ⇔≡ (▪►♩ⱪ♇♩)∆╢↓≤≢◖Ⱶꜙ♬◔כ◦

ꜛfi ⁸♦▫☻◌♇◦ꜛfi ╩ ∆╢⁹ 

PLה з ─ ─ ╡─↓≤╩ ≢ ≢⅝╢╟℮⌐↕∑╢⌂≥⁸ ⌂ⱪ꜠♀fi♥כ◦

ꜛfi─ ⅛╠ ╘≡™⅝⁸ ⅜ ╩ ⇔≡™ↄ╟℮⌐↕∑╢↓≤╩ ╩ ™√ ╩ ∆╢⁹ 

 (C)  

ה ╩◒♇ꜞⱩכꜟ ™╢↓≤⌐╟╡⁸ √∟⅜ ╠─ ∟ ╩ ⇔⁸╟╡  

™ ╩ ∕℮≤ ⌐ ┬ ⁸╕√ ⌐ ∆╢ ╩ ∆╢⁹ ⌐ ⌐ ⅎ√↓≤⅜ 

≥─╟℮⌐ ⇔√⅛╩ ⌐ ↕∑╢⁹ 

ה ╩ ↕∑⁸ⱷ♃ ╩ ∆╢√╘⌐⁸OPPA ╩♩כ◦

⇔⁸∕─ √⌐ ∆╢ ⅜⁸ ╩ ≢⅝╢ ≤⇔≡ ↕∑╢⁹ ⅎ≡⁸ ─

ה ה ה↕ ⌂≥ ╩◖fi♩꜡⁹╢∑↕⌐℮╟╢⅝≢ꜟכ 

 (D)  

ה 2 PL ≢☻כ◖ ⇔⁸ ⅝ ╡ ╩ ⅎ╢ ≢№╢₈ ⌐ⱴכ♥╩₉ ─



 

 

⅜ ╩ ∆╢↓≤╟╡⁸ ™ ≢ ⌐ ⅜≢⅝╢╟℮⌐ ∆⁹ 

SSHה ≤ ⇔⁸ ⌐╟╡⁸ ─ ⅛╠ ─ ╕≢

╩ ⇔≡ ∆╢⁹ ─ ≢│ ╦⌂™ ╩ ∆╢↓≤⅜≢⅝⁸ ─ ⌐ ∆╢

ה ╩ ╘╢≤≤╙⌐ ⌐ ∆╢ ╩ ∆╢⁹ 

SSHה ⁸ ╩│∂╘≤⇔≡ ⅔╟┘ ≤ ⇔⁸ ה

ה ⅛╠─ ╛ ⌐♦▫☻◌♇◦ꜛfi∆╢↓≤⌐╟╡⁸ ╕≢ ⇔√ ╛ ⅎ ⅜ ≥─

╟℮⌐ ⇔≡™ↄ─⅛⌂≥ ╩ ╘╢≤≤╙⌐╛ ה ╩ ∆╢⁹ 

ừ ₈ ┘─ ₈ה₉ 7 Ᵽ◌꜡꜠▪ ⱨ◊כꜝⱶ₈DP ─ ⌐ ↑≡₉  ה₉

₈21.5 ₉ 

ᵕ ─ ≤   

ừ ⌐╟╢ ≤∕─  
A ₈ ┘─ ₉╩ ∆╢↓≤⌐╟╡⁸ ה ☻◐ꜟ─ ⌐ ⅜№╢≤ ⅎ

╠╣╢⁹╕√ TOK ─ ╩ ⇔⁸ ⌐ ─ ┼ ╩ ⅎ↕∑√⁹ ⅜ ⅝ ⇔√

⌐ ∆╢ ╩ ↕∑√⁹ ⌐ ╡ ╢ ╩ ⇔⁸∕─ ─ ╩≥℮ ∆╢⅛⁸ ─

≢ ╡│⌂™⅛⁸⌂≥─ ⌐ ⅜№╢≤ ⅎ╢⁹ 1 ─ ⌐│⁸ ┘─ ◌ꜞ

◐ꜙꜝⱶ╩ ⌐⇔√₈ ⱡ₉♩כ╩ ™╢↓≤⌐╟╡⁸ ⌂ ╩ ⅝ ∑╢ ⅜ ╠╣

√⁹ ⅜ ⌐ ∂≡™╢ ⌐ ⇔≡⁸ ≢ ⇔™ ╩ ╢ ╩ ⅜≢⅝√≤ ⅎ

╢⁹ ⅜ ⇔⁸ ⌐ ─ ה ⌐ ∆╢↓≤⌐╟╡⁸ ─ ↕≤

╩ ↕∑⁸ ╩ ⇔≡⁸ ┼─ ⁸ ─ ≠↑⁸ ─ ⁸

─ ⌂≥╩ ╗↓≤⅜≢⅝√≤ ⅎ╢⁹ ₈☺ꜙ♬▪ ₉ⱳ☻♃כ ⁸

ⱳ☻♃כ ⁸ ה ה ⁸꜡Ⱳ◌♇ⱪ☺ꜙ♬▪

ⱶכ♅ ─ ⅜№╠╦╣√⁹ 

 ╩ ⇔≡─ ⌐ ⇔≡⁸ ה ╩ ⇔⌂™╕╕ ↕∑╢─≢│⌂ↄ⁸

⌂ ⅛╠ ╩ ↕∑╢↓≤╩ ⇔⁸ ≢ ╩ ╡ ╡ ∆╢ⱷ♃ ꞉כ◦◒כ♩╩

⇔√↓≤⌐╟╡⁸ ⌐ ╩∆═⅝⅛ ≠⅛∑ ↕∑╢╟℮⌂ ⌐ ⇔√⁹ ≢ ⇔™

╩ ╢ ╩ ≢⅝√≤ ⅎ╢⁹ ה ⌐ ⇔≡│ ≤ ─ ⅜ ╠╣√⁹TOK

⅛╠│ ─▪fi◔⁸⅜╢№≢♩כ ⌐ ─ ─™™ ∞↑ ╘≡™√↓≤╛⁸

─ ─ ⌂≥⌐ ≠⅛∑╢↓≤⅜ ⌐≢⅝√≤ ⅜№∫√⁹ 

 

B ⌐ ⇔≡│⁸√∞ ╩ ↄ∞↑≢│⌂ↄ⁸ ╛ ╩ ה ה ∆╢

╩ ≡╢√╘⌐ ⌂ ⅜ ╢ ╩ ⌐ ⇔√⁹∕─↓≤⌐╟╡⁸ ╛ ╩₈ ╛

─ ₉⅛╠ ⅎ╢↓≤─ ה ⌐ ⅎ ∆╢ ╩ ≢⅝√≤ ⅎ╠╣╢⁹

│⁸ ─ ─ ≢─ ╩ ╛ ⁸ ⌐ ↕∑≈≈ ╩ ∫√⁹

⅜╟ↄ ⇔≡⅔╡⁸ │ ⌐ ⅜№╢≤ ⅎ╢⁹ ≤─ ⌐╟╡⁸

⁸ ─ ⌐╦√╡ ◒ꜝ☻ ◒ꜝ☻≢₈ ╩ ™≡ ╩ ℮₉≤™℮

╩ ⇔√⁹ ─ ⌐ ∫√⁹ ⅜ EFL ≤≤◖Ⱶꜙ♬◔כ◦ꜛfi╩≤

╡⁸ ⅜ ╩∆╢╟℮⌐ ╩ ╖ ≡√⁹ ≢─ ⌐ ה ⅜ ╕╡⁸ ⅜

╩ ⇔≡ ≤ ה≥↓╢™≡⇔ ⅜⌂™≤™℮ ╩ ↕∑╢ ⅜№╢≤ ⅎ╠╣╢⁹ ⌐

≢│⁸ ⅜ ≢ ⅜ ⌂ ⅜ ╩ ∂√⁹ 

 

C  

1 2 ⌐ ⱳ▬fi♩╩ ≤ ⌐ ╡ ╢ⱷ♃ ─ⱪ꜡☿☻╩ ⇔⁸ ≢

╩ ∆╢ ╩♩כ◦ ⇔⁸ ה ┼ ↕∑√⁹ 3 3 │⁸₈OPPA ─◖ⱷfi

₈ה₉♩ ⌂ ™₉╩ ⇔⁸ ─ ╩ →√⁹+2 -2─▪fi◔כ♩ ─ ≢

│⁸ ╩ ⌐ ∆╢↓≤⌐ ⇔≡⁸₈ ⌐ ╪∞ ⅜ √⌐ ⅎ≡ ⇔√₉│ 25 ─ 1

≢│ 0.3─ ≢∞∫√⅜ 26 ─ ≢│ 0.5⌐+0.2 ⇔√⁹o₈╦⅛∫√ ⅜∆╢

╕≢№╣↓╣ ⅎ╢₉ ₈№╣↓╣ ⅎ∏ ∆╢₉x │ ─ ≢│ 0.5-0.1∞∫

√⅜ ─ ≢│ 0.6-(-0.4)⌐+0.6 ⇔≡™╢⁹ ⌂ ╩╙≤⌐ √⌂

─ ∆╢↓≤⌐ ⇔≡│⁸ ─₈ ₉╛ 1 ─ PL ─₈ ₉⌂≥≢⁸ ─ ⅝⌂

⅜ ╠╣⁸╕√ ─ ⌐ ∟ ↄ↓≤⅛╠⁸↓╣╠─ ─ ⅜ ⇔≡™╢─≢│⌂™⅛≤ ⅎ╢⁹ 

 

D  

3 ─₈SSH ₉≢│⁸ ⌐≈™≡ ╩ ╛⇔√↓≤≢⁸₈ ≢─ ⌐ ∆╢▬

ⱷ₉₈√™╦⅜☺כ ⌐≈™≡ ⅜╦™√₉₈ ╛ ─ ⌐≈™≡ ⅜ ╢╟℮⌐⌂∫√₉⅜╒

╓ ⅜₈ ∕℮ ℮₉₈∕℮ ℮₉≢№∫√↓≤⅛╠⁸ ╩ ≢⅝√≤ ⅎ╢⁹ ≢│⁸₈



 

 

⅜ ⇔√ ⌐≈™≡│⅛⌂╡ ™꜠ⱬꜟ─ ⅜ ⌐≈™√₉≤™℮ ⅜╒≤╪≥≢№╡⁸ ─ ≈

╩ ⇔⁸ ≢⅝╢╟℮⌐ ≢⅝╢ ╛ ╩ ⇔⁸∕╣╠⅜ ─ ╩ ╘≡™

╢≤ ≢⅝╢⁹╕√₈ ⌐╟∫≡╕≤╘ ╛ ⅎ ⅜ ℮─≢⁸ ⇔ↄ ≢⅝⁸ ₁⌂ ≢ ⅎ╢⅝∫

⅛↑⌐⌂∫√₉≤™℮ ╙ №╡⁸ ⌐╟╢ ≢ ─ ╩ ∆↓≤⌐╟╡ ⌂

≢ ⅎ↕∑Ᵽꜝfi☻─≤╣√ ⌐ ↄ↓≤⅜ √≤ ≢⅝╢⁹ 

  

ừ ─ ≤ ─  
A  

₈ה ┘─ ₉ ─ ⌐ ∆╢ ╩ ↕∑√⅜⁸ ⅜ 61 ≤ ™√╘↓─ ┼─ ⅜ ─

≢№╢⁹ ╛ TOK ⅛╠ ☻◐ꜟ╩ ⇔√⅜ ─ ⌐╕≢│ ┘≈⅛⌂⅛∫√↓≤⅜

≢№╢⁹ 

₉♅כ◘ꜞ₈SSHה ┘─ ╩ ⅛⇔√ ⱡכ♩≢ ─ ⌐ ∆╢ ╩ ⇔⁸ ↔≤

⌐ ╩ ⇔√⅜⁸ ╡─ ≢№╢⅛─ ⅜₈≥∟╠≤╙™ⅎ⌂™₉⅜ 20 30 №∫

√⁹ ─ ╩ ↕∑╢↓≤⅜ ─ ≢№╢⁹╕√ ╩ ∆╢√╘─ ≤ ⇔√

◦☻♥ⱶ─ ╩ ╘≡⅝√⅜⁸ ≢ ⇔≡™╢ ─ ≤─ ╩ ╘ ⌂

⅜ ─ ≢№╢⁹ 

♅כ◘ꜞ₈SSHה ₉ ─ ⅛╠ ─ ⌂ ⌐ ∫√ ⁸ ─ ♅▼♇◒

─ ⅜ ≤⇔≡ ⇔√⁹ ⌂≥∆╢↓≤⌐╟╡ ╩ ╢↓≤⅜ ─ ≢№╢⁹ 

♅כ◘ꜞ₈SSHה ₉ ≢⁸ ⅜ ≢ ╩ ⇔ ⌐ ╩ ╘≡™ↄ≤

™℮ ─ ⌐ ⇔≡⁸ ⌂≥─ ⌐ ╩ ™√⁹╕∞ ⅜ ╩ ⌐ ⇔≡ ⌐

⅛∆╕≢⌐│ ≢№╡ ─ ≢№╢⁹╕√⁸ ⌐ ◖fi◒כꜟ ⇔⁸ ⌂≥ ╩ ⇔

╕≢ ⇔≡™ↄ ⅜№╢⁹ 

₈TOK₉ה ─☻◐ꜟ─ ╩≥─ ה ≢ ⅎ┌ ⅛⁸ ≢ⱪכꜟ◓⅜

⅛⁸≤™∫√↓≤⅜ ─ ≢⁸ ⌐ ↑⁸ ≤ ≢ ╩ √⌐ ⇔

≡™╢⁹ 

 

B  

₈ה ₉ ─ ⌐⁸ ⅜⅛⅛╡ ↄ─ ⌐ ≢⅝⌂™≤™℮ ⅜№╡⁸ ─ ⅜

╛╛ ™≤ ∂≡™╢ ╙ ™╢⁹↓─√╘ ⌐ ⇔≡™≡╙⁸ ⌐ ⇔≡™╢

⅜ ⅜∫≡™╢⁹╕√ ≤⇔≡─₈ ₉◌ꜞ◐ꜙꜝⱶ ─√╘⌐⁸ ה ─

╩ ≢№╢⁹ 

₈ה ₉ ה ⁸ ╩ ↄ ⇔⁸ ─ ╩ ⌐ ≢⅝√⅜⁸ ⌐≤∫≡

─╦⅛╡╛∆↕│ 50 ≢№╡ ─ ⅜№╢⁹╕√♥◐☻♩╩ ─ ⌐ ⇔√╙─⌐

⇔ ∆╢↓≤⅜ ≢ ╪≢™╢ TOK ⁹ 

₈ה ₉₈PL з₉≢│ ╩≢⅝╢╟℮⌐⌂∫√⅜⁸ ⌐꜠ⱬꜟ─ ™ ╩ ⅎ╢↓≤⅜

≢№╢⁹₈ ╩ ∫≡ ╩ ℮₉ ⁸ ─ ◒ꜝ☻─ ╡ ╖│⁸ ⌐ √╘

─ ╛ ⅜ ⇔≠╠ↄ⁸ ╛ ─◦ꜝⱣ☻⌐ ╦∑√ ⌂◌ꜞ◐ꜙꜝⱶ⌐∆╢↓≤

⅜ ─ ≢№╢⁹ 

 

C  

OPPA ─♩כ◦ ⌂◖ⱷfi♩⁸ ⌂ ™─ ⅜ ≢№╢⁹ │ ⅎ⌂⅜╠ ⌐─∙╗↓≤

⅜ ≡™╢⁹⇔⅛⇔ ⌂ ⅜ ⇔™↓≤⅜ ⅛∫≡™╢─⌐ ╦╠∏⁸∕─ ⇔─⅞─

┼─ ⅜ ↑ ╣≡™⌂™⁹ ─ ≢ ⌂ ⌐╕≢ ∫≡™╢─│ ™ ≢№╢⁹+2 -2

─▪fi◔כ♩╩ ⇔√ ≢│⁸₈∕─ ─╕≤╘╩⁸ ─ ≢╕≤╘╠╣√₉│ H25 ─ 1

≢ 0.3⅜ H26 ─ 2 ≢╙ 0.3≢ ↕╣≡⌂™⁹↓─ 1 ─ ⌂ ─⌂⅛

≢⁸ ⌂ ╩ ⇔⁸ ⅜ ⌐ ⅎ╠╣╢ ─ ⅜ ─ ≢№╢⁹ 

 

D  

₈ה ₉ ╩ ╘⁸ ⅜ ⌂ ≢ ⅎ↕∑╢ ⅜ ╙ ≢№╢⁹╕√⁸

⌐ ⅎ╢≤™℮ ╛ ─ ⌐╟∫≡⁸ ─ ⌐≈⌂⅜╢≤ ⅎ⁸ ─

⅜ ╙ ≢№╢⁹ 

₈SSHה ₉ ה ⌐ ∆╢▬ⱷה☺כ ⌐ ⇔≡ ≢⅝√⅜⁸ ≤─ ⌐≈™≡

⅜ ≢№╡⁸ ≢─ ה ה ⌐≈™≡ ≤ ⌂≥◐ꜗꜞ▪ ⅜ ⇔√ ⌂

≥ ⅜ ≢№╢⁹ 

 



 

 

2. ─ ≤  2- 1 

 25 29 

26 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻ ─ ≤  

ᵑ ─   

ừ ⁸ ⌐╟╢ ◖fi♥☻♩ה ≢─ ─  

 │⁸ ה ה ♩♇Ⱳ꜡ה ⌂≥ ₁⌂ ─ ╩ ⇔≡™

╢⁹ 2 SSH ╙⁸ כ♃☻ⱳה ה ⌂≥ ⇔≡™╢⁹ 25

26 ≢│ 15 ─ ה ◖fi♥☻♩⌐ ⇔⁸╕√ ╙ ⇔⁸ ₁⌂ ╩ ⇔≡™

╢⁹ 25 26 ⌐⅛↑≡⁸o  ₈ ≤ ₉xoה  ( ≤

)ₓ─ ⌐ ⌐≈™≡ ↕╣√⁹╕√ 26 4 ⌐│⁸ ⇔√▪ⱷꜞ◌

○Ᵽⱴ ⌐ ≡⇔≥ⱶכ♅ ꜡Ⱳ♇♩─ ╩ ℮ ╩ √⁹↓─╟℮⌐

⅜ ⌐ ™ ╩ ≡™╢⁹ 

 26 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻⁸₈│≢ ₉ⱳ☻♃כ ╩ ⇔√⁹ 

58 ⌐⅔™≡ ₈ ₉₈ ₉₈ ₉╩ ⇔√⁹╕√⁸ 3 ⌐

⇔≡™╢₈ ┘─ ₉ ≢─ ⅜₈ 14 ₉≢ ╩ ⇔⁸₈ ◘▬

◄fi☻◖fi◒₉ꜟכ≢ ╩ ⇔⁸ ⌐ ⅎ ╙ ⇔≡⅝≡™╢⁹ 

 25 26 ⌐⅛↑≡⁸ ⌐ ∫≡™√ ⅜ ⌐ ⅜╡╩ ∑≡™╢⁹◒ꜝⱩ

╩ ╘≡⁸SSH ─ ⅜ ⌐⌂╢↓≤⌐╟╡⁸ 1 ⅛╠ ╩ ↑╢↓≤⅜≢⅝⁸

™ ≢◖fi♥☻♩╛ ╩ ↕∑⁸ ─ ╩╖≡⁸ ⌐ ⅛℮ ╩ ⌐ ↑↕∑╢↓≤

⅜≢⅝≡™╢⁹ 25 ≢│⁸₈ 57  ₉ ─ ⌐⅔™≡₈ ₈ה₉

 ₉⌐ ⇔√⁹ 26 ≢│⁸₈ 58  ₉ ─ ⌐

⅔™≡₈ ₈ה₉  ─  1 ₉⌐ ⇔√⁹↓─╟℮⌐⁸ ─

⅜ ┼≤ ⇔⁸╟™ ╩ ⅎ≡™╢≤ ⅎ╠╣╢⁹ 

 ꜡Ⱳ◌♇ⱪ⌂≥─ ⌐ ⇔≡╙⁸₈꜡Ⱳ◌♇ⱪ☺ꜙ♬▪ Ⱪ꜡♇◒₉│ 2 ≢ ╩ ╘

⌂ ╩ ⇔≡™╢⁹╕√⁸₈FLL 2Ⱪ꜡♇◒ ₉⌐⅔™≡ 2 ☺ꜗⱤfi○כⱪfi

╩ ⇔√⁹ ─ ≢╙ⱬ☻♩ⱪ꜠♀fi♥כ◦ꜛfi ╩ ⅛╠ ⇔≡™╢⁹ 

 ─╟℮⌐ ה ה ⌐ ⇔≡ SSH ⅜╟™ ╩ ⅎ≡™╢≤ ⅎ╠╣

╢⁹ 

A  

₈ ┘─ ₉ ⌐ ♩כ◔fi◓☻◐ꜟ─▪fi♬כꜝ⌂ 25 │ 6 ⁸ 26 │

TOKה ─ ╩ ⅎ 7 ≢₈ ⌐∕℮ ℮⧵™√™∞₈ה℮₉ ℮₉⅜₈ ≢⅝√⅛₉│ 25

⅜ 86 ⁸ 26 ⅜ 78 ⁸₈ ╙ ℮↓≤⅜≢⅝╢⅛₉│ 25 ⅜ 76 ⁸ 26 ⅜ 71 ⁸

₈ │ ⇔≡╖√™⅛₉│ 25 ⅜ 75 ⁸ 26 ⅜ 70 ≢№∫√⁹ 26 │⁸ 25 ⌐

│ ∞↑≢ ⅜™⌂⅛∫√⁸TOK ─ ╩ ╡ ╪∞₈ ╩ ⅎ╢ ─ ╩ ⅎ↕∑⁸

─ ⌐ ∆╢ ╩ ⅎ↕∑╢↓≤₉₈ ─ ─ ⌐ ∆╢ ╩ ↕∑⁸∕─ ┼─

╩◦Ⱶꜙ꜠כ◦ꜛfi↕∑╢↓≤₉╩ ⌐ ╡ ╕∑ 65 ─ ⅜ ≢⅝√≤ ⅎ√⁹ 

₈SSHꜞ◘₉♅כ 25 │⁸│∂╘⌐꜠◗⌐╟╢Ⱶ♬ ╩ ↕∑⁸ ─ ─ ╩ ⅝

∑√⁹₈ 10  ◓ꜝfi♪◖fi♥☻♩₉ⱳ☻♃כ 1 ⁸ ₈

₉ⱳ☻♃כ 2 ⁸ ₈☺ꜙ♬▪ ₉ⱳ☻♃כ 1 ⁸

₈ ◒ꜝⱩ ₉ 1 כ♃☻ⱳה 1 ⁹ 26 │ ┘─ ≢ ∫√↓≤⅛

╠ ∫√ ⱡכ♩╩ ™╢↓≤≢ ⌂ ╩ ⅝ ∑√⁹ ₈☺ꜙ♬▪

₉ⱳ☻♃כ ⁸SSH ⱳ☻♃כ ⁸ ה ה

⁸꜡Ⱳ◌♇ⱪ☺ꜙ♬▪ ⱶכ♅2 ⁹ 

₈SSH ♅כ◘ꜞ ₉ 25 │ ─ 7 ─ ⅛╠ 28 ⌐ ⇔⁸ ⅜Ᵽꜝ◄♥▫כ

⌐ ╗ ≤⌂∫√⁹7 ─ ⌐⅔↑╢ ♦◙▬fi─ ≤ ─ ╩ ∆╢≤⁸

⌐◌ꜞ◐ꜙꜝⱶ╩ ∆╢ ⅜ ™≈≈№╢⁹ ≤ ∆╢≤ ↕╛

─ ⌐≈™≡│ⱪꜝ☻─ ⅜ ╠╣√⁹ 26 │ ⅜ 13 ⌐⌂╡⁸ ⅜ ⅝

ↄ╟℮⌐⌂∫√⁹ ─ ⌐ ↕∑⁸ ≤─ ╩ ╡ ─ ╩ ╢↓≤╙≢⅝

√⁹ 

₈SSH ♅כ◘ꜞ ₉ ⌐╟╢ ─ ≤™℮ ⌂ ≢ ⌐ ≤⌂∫√

₈ ⅜ ≢ ╩ ⇔ ≢ ⌐ ≢⅝╢↓≤₉╩ ≢│ ⇔≡™╢⁹

⌐ ∫≡™╢↓≤⅛╠ ╩ ≈↑↕∑╢ⱷ♃ ⌂꞉⁸♩כ◦◒כ ─ ≢ ╩ ╡

╡ ∆╢ⱷ♃ ꞉כ◦◒כ♩╩ ה ⇔⁸ ⌐ ⌐ ╩∆═⅝⅛ ≠⅛∑ ↕∑╢╟



 

 

℮⌂ ⌐ ⇔≡™╢⁹▪fi◔₈≢♩כ ⌐∕℮ ℮⧵™√™∞₈ה℮₉ ℮₉│₈ ╡⌐≢⅝√⅛

╡ ╢₉⅜ 25 │ 80 ⁸ 26 │ 70 ⁸₈ │ ╩ ═√─⅛⁸ ╡ ╢╟℮⌐⇔≡™╢₉

⅜ 25 │ 80 ⁸ 26 │ 85 ≤⌂∫≡™╢⁹╕√⁸ ≤ ⌐╟╢ ─ ⌂≥⁸

╛ ─ ≢ ⅜ ⅎ╢ ╙ ╩ ╖ ╪≢ ⅜ ™↓⌂∑╢╟℮⌐⌂╡≈≈№╢⁹ 

₈TOK₉ 25 │ ╩ ⇔≡ ™⁸ ╙ ╩ ™√₈ ╩ ∆╢ 4≈─ ⌐ ⇔≡ ≢

⅝√₉⌐₈∞™√™∕℮ ℮₉⅜ 50 ≢№∫√⁹ 26 │⁸TOK ╩ ≢ ∆╢ ─ ─

⌐ ╡ ╗√╘⁸ ≢ ╩ ╡ ╣≡™╢ ─⌂⅛≢ ∆╢ ╩ ⇔

√⁹ ─▪fi◔⁸₈│⌐♩כ ⌐ ─ ─™™ ∞↑ ╘≡™√₉↓≤╛⁸₈ ─

─ ⌂≥⌐ ≠™√₉↓≤⅜ →╠╣≡⅔╡⁸ ─ ⅜ ╘╠╣√⁹ 

 

B  

₈ ₉ 25 │⁸ ─ ╩ ≢ ↕∑╢↓≤⅜ ⌐╙ ≢№╢≤™℮↓≤⅜

↕╣√⁹ ≢ ∆╢ ≢ ─ ─ ⌐≈™≡ ╩ ╘√╡ ─ ⌐ ∟ ™

≡ ╡ ╪∞╡⌂≥─ ⅜ ≢⅝╢⁹▪fi◔כ♩ ≢₈ ⌐∕℮ ℮⧵™√™∞₈ה℮₉ ℮₉│

₈ ╛ ─ ─ │ ⇔√⅛₉⅜ 25 │ 96 ⁸ 26 │ 88 ≢№╢⁹╕√ 26

│ ≢₈ ╩ ⅎ≡™⌂ↄ≡╙ ↑√─⅜ ∞∫√₉₈ │ ∫√⅜⁸ ╣╣┌ ⇔

ↄ╟™ ⅜≢⅝╢₉≤™℮ ⅜№∫√⁹╕√ 2 ╕≢─▪fi◔כ♩ ≢₈ ╛

─ ⌐ ∫√₉⅜ 90 №∫√⁹ 

₈ ₉ 25 │⁸ ┼ ∆╢ ∆╢ ─ │ ⅛╠ ⅜№∫√≤™℮

⅜ ╠╣√⁹ 26 │⁸ ─ ╩ ┼ ≠↑╢ ה ⌐ ⇔≡─▪fi◔₈≢♩כ⅛

⌂╡ ≡│╕╢₉₈ ≡│╕╢₉⅜⅔╟∕ 70 ∞∫√⁹ 

₈ ₉ 25 │⁸₈PL з₉≢ ─▬fi♩Ⱡכ◦ꜛfi╛ꜞ☼ⱶ╩ ⇔ ╘⁸ꜞ

☻♬fi◓ ⅜ ⌂╡≤╙ ⇔√⁹₈PL ₉≢│⁸ ≢ ⇔√ ╩ ╩ ™≡ ─ ╩

∆ ⌐ ⇔≡⁸ (100%) ⇔≡™╢⁹ ─ ≢ ╪∞ ╩ ≤⇔≡◖Ⱶꜙ♬

≢fiꜛ◦כ◔ ∆╢↓≤⌐ ⇔≡⁸ ⌐ ╡ ╪≢™√⁹ ≢ ⇔√ ╩ ≢ ⇔

≡™╢↓≤⅛╠⁸ ≢─◖Ⱶꜙ♬◔כ◦ꜛfiהⱪ꜠♀fi♥כ◦ꜛfi⌐ ⇔≡ ─ 80%⅜ ⇔≡™

√⁹ 26 │⁸1 1◒ꜝ☻≢│⌂ↄ⁸ 3 ⁸ 1 ─ 2 ⌐╦√╡ ◒ꜝ☻ ◒ꜝ☻≢

₈ ╩ ∫≡ ╩ ℮₉≤™℮☻♃fi☻≢ 2 ─◌ꜞ◐ꜙꜝⱶ─ 1 ╩ ⇔√⁹ 3

⁸ ⁸ ─ ⌂ ╩ⱬ₈√⇔⌐☻כ ⇔⅛ ™⌂™ ─ ₉≤⇔⁸

⅜ EFL ≤◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╡⁸ ⅜ ╩∆╢╟℮⌐ ╩ ╖ ≡√⁹

─ ╩ ⅝ ⇔√ 7 ─▪fi◔כ♩ ≢│⁸₈ ≢─ ⌐ ╩ ∂√₉₈ ┼─ ⅜

╕∫√₉│⁸7 ─₈ ∕℮ ℮₉⅜ ╙ ↄ⁸ ─ 7 ⅜↓─ ─ ╩ ∂⁸

╩ ╘√↓≤⅜ ≢⅝√⁹ ⌐ ≢│⁸ ⅜ ≢ ⅜ ⌂ ⅜ ╩ ∂√≤∆

╢ ⅜ ⅛∫√⁹ 

 

C  

25 │⁸ ─ ⌐ ⌂ↄ ≢ ⅛∫√↓≤⅜№╢≤⁸ ⅜ ↑ ╘≡™╢↓≤

⅛╠⁸ ⌂ ⅜ ╡ ∫≡™╢≤ ⅎ╢⁹ ─ ╩ ⇔ ⇔™ ⅜≈™√≤ ↄ─

⅜ ∂≡™╢─≢⁸ⱷ♃ ─ ≤ ─ ⌐ ⇔≡™╢≤ ╦╣╢⁹ ╡ ╡⅛

╠⁸ ⅜ ⌂∫≡™≡╙⁸OPPA ─♩כ◦ ⅜ ≡ ╣╢⁹ 26 │⁸ 1 ⁸ 2 ⌐

ⱳ▬fi♩╩ ≤ ⌐ ╡ ╢ⱷ♃ ─ ⱪ꜡☿☻╩ ⇔⁸ 5 ≢ ╩

∆╢ ╩♩כ◦ ⇔⁸ ┼ ↕∑√⁹ 3 3 │⁸IB ─ ≢─ ⌂

╩ 40 ≢ ∆╢ OPPA ⌐♩כ◦ ⅝ ╗ ─◖ⱷfi♩╛⁸ ⌂ ™╩ ⇔⁸ ╛

╩ →√⁹+2 -2─▪fi◔כ♩╩ ⇔√ ≢│⁸ ╩ ⌐ ∆╢↓≤⌐ ⇔≡₈ ⌐ ╪

∞ ⅜ √⌐ ⅎ≡ ⇔√₉│ 25 ─ ≢│ 0.3∞∫√⅜⁸ 26 ─

≢│ 0.5⌐+0.2 ⇔⁸₈╦⅛∫√ ⅜∆╢╕≢№╣↓╣ ⅎ╢₉ ₈№╣↓╣ ⅎ∏ ∆

╢₉│ 25 ─ ≢│ 0.5-0.1∞∫√⅜⁸ 25 ─ ≢│ 0.6-(-0.4)⌐

+0.6 ⇔≡™╢⁹ ⌂ ╩╙≤⌐ √⌂ ╩ ∆╢↓≤⌐ ⇔≡│⁸ 2 ─

₈ ₉╛ 1 ─ PL ─₈ ₉⌂≥≢⁸ ─ ⅝⌂ ⅜ ╠╣⁸∕─ ⁸ ─ ⌐ ∟

ↄ↓≤⅛╠⁸↓╣╠─ ─ ⅜↓─ ⌐ ⇔≡™╢─≢│⌂™⅛≤ ⅎ╢⁹ 

 

D  

25 │⁸ ≤─ ─ ≢№╢◘▬◄fi☻◘ⱴכ◐ꜗfiⱪ│⁸ ⌐ ⇔√

⅜ⱪꜝ☻▪ꜟⱨ□─ ╩ ─ ≤ ⇔≡ ™⁸ ⅝⌂ ─ ╩ ∆↓≤⅜≢⅝√⁹

SSH ≢─ ⱳ☻♃כ ⅔╟┘ ⌐⅔↑╢ ▬fi♃ⱦꜙכ ╩ ↕╣



 

 

╢ ⁸ ≤⇔≡ ⌐ ∆╢ ╩∞∆ ╙™√⁹ 26 │⁸ 3 ─₈SSH ₉≢

│⁸ ─ ⌐≈™≡ ╩ ╛⇔√↓≤≢⁸₈ ≢─ ⌐ ∆╢▬ⱷכ☺⅜╦™

√₉₈ ⌐≈™≡ ⅜╦™√₉₈ ╛ ─ ⌐≈™≡ ⅜ ╢╟℮⌐⌂∫√₉⅜╒╓₈

∕℮ ℮₉₈∕℮ ℮₉≢№∫√↓≤⅛╠⁸ ≤™℮ ╩ ↕∑╢↓≤≢ ╩

≢⅝√≤ ⅎ╢⁹₈ ₉≢│⁸₈ ⅜ ⇔√ ⌐≈™≡│⅛⌂╡ ™꜠ⱬꜟ─ ⅜ ⌐≈™

√₉≤™℮ ⅜╒≤╪≥≢№╡⁸ ─ ≈ ╩ ⇔⁸ ≢⅝╢╟℮⌐ ≢⅝╢

╛ ╩ ⇔⁸∕╣╠⅜ ─ ╩ ╘≡™╢≤ ≢⅝╢⁹╕√₈ ⌐╟∫≡╕≤╘ ╛ ⅎ

⅜ ℮─≢⁸ ⇔ↄ ≢⅝⁸ ₁⌂ ≢ ⅎ╢⅝∫⅛↑⌐⌂∫√₉≤™℮ ╙ №╡⁸

⌐╟╢ ≢ ─ ∫√ ╩ ↕∑╢↓≤⌐╟∫≡⁸Ᵽꜝfi☻─≤╣√ ⌐ ↄ↓≤⅜

√≤ ≢⅝╢⁹ 

 

ừ ה ─  

ה ─  

 SSH ╩ ⇔≡₈ ⇔™◌ꜞ◐ꜙꜝⱶ╛ ╩ ∆╢ ≢ ₈ה₉≈ ─ ─ ⌐

≈₉⌐ ⇔≡│⁸ ⌂ ⅜╒╓ ╘√⁹↓─↓≤│ SSH ╩ ⇔≡ ╙ ⅜

╣≡™╢ ≤⌂∫√⁹╕√⁸ ⅜ ╦╣≡™╢ ⌐ ⇔≡╙ ⌂ ≢№∫√⁹SSH ╩

⇔≡⁸ ⱶꜝꜙ◐ꜞ◌ה ה ⌐≈⌂⅜╢ ≤⌂∫≡™╢⁹ 

 

ה ─  

 ₈ ─ ה ₉⁸₈ ה ₉⁸₈ fiꜛ◦כ♥ⱪ꜠♀fiה ₉─

⌐ ∆╢▪fi◔כ♩│ 8 ─ ⅜ ⌂ ≢№∫√⁹↓─ │⁸SSH ⅜

≢│⌂ↄ⁸ ╛ SSH ─ ≢ ⌐≈™≡ ⇔≡™√∞™√↓≤⅜ ⌂ ⌐≈

⌂⅜∫≡™╢≤ ⅎ╢⁹ 

ᵒ ─    

A  

₈ ┘─ ₉ 25 │⁸ ™─ ⌐╟╢ ™─ ─ ─√╘⌐ ∆╢↓≤⅜ ≤⌂

∫√⁹ ─ ⅛╠╟™ ™ ╩ ⌐ ⇔≡ ╩ ∆⁹ 26 │ ─ ∕─ ⅜

≥↕◒כ♬ꜚ─™ ─ ↕⅜ ⇔⅜∟⌂↓≤⌐№╢≤ ⌐⌂∫√⅜⁸↕╠⌂╢ ⅜ ≢№

╢⁹ 25 │⁸ ─ ⌐ ∆╢ ╩ ∆╢ ⌐ ⅜№╡⁸ ∆╢ │™⌂⅛∫√↓

≤⅜ ≢№∫√⁹ 26 │⁸ ≢│⌂ↄ ≤⇔√⅜⁸₈ ⌐ ≢⅝√₉⅜ ≤

™√╘↓─ ┼─ ≤ ⅜ ─ ≢№╢⁹ 25 │⁸ ─ ╛ ⌐ ∆╢

⅜ ─ ⌐ ╠╣≡™╢↓≤⅜ ≢№∫√⁹ 26 │⁸ ╛ ⅛╠ ☻◐

ꜟ╩ ⇔√⅜⁸ ─ⱳ☻♃כ☿♇◦ꜛfi≢│ ⅜№╕╡ ∏⁸ ⌐ ⌐ ≤∕╣

⌐ ≠ↄ ╩≥℮ ≡╢⅛⅜ ─ ≢№╢⁹ 

₈SSHꜞ◘₉♅כ 25 │꜠◗ⱴ▬fi♪☻♩כⱶ╩ ∫≡ ╩↕∑√⅜⁸ ≢ⱪכꜟ◓─

─ ─ ⌐│⁸∕─ ─ ⅜ ∏⇔╙ ⅛↕╣⌂⅛∫√↓≤⅜ ≢№∫√⁹ⱷ♃

─ ⅛╠ ⅎ╢≤⁸ ─꜠◗ ≢│ ⅜ ─ⱶכ♅─ ⅛╠─ⱥfi♩─ ─ ≢ⱷ♃

≤⇔≡ ⱪכꜟ◓⁸≢─√™≡⇔ ─ ⁸ ─ ╩ ∆╢↓≤⅜ ≢№

∫√⁹ ╠⇔™ ╩↕∑√⌐╙ ╦╠∏⁸™╤™╤⌂ ╩ ⇔≈≈⁸ ╩ ╡ ∑

⌂⅛∫√⁹ ⅜ ∆╢ ⅜⁸ ⌐≤∫≡╙ ╘≡─╙─⅜ ↄ⁸ ⌂ ╩∆╢↓≤⅜≢

⅝⌂™≤™℮ ⅜№∫√⁹ 26 │⁸ ┘─ ╩ ⅛⇔√ ⱡכ♩≢ ─ ⌐ ∆╢

╩ ⇔⁸ ↔≤⌐ ╩ ⇔√⅜⁸ ╡─ ≢№╢⅛─ ⅜₈≥∟╠≤╙

™ⅎ⌂™₉⅜ 20 30 №╡⁸ ─ ╩ ↕∑╢↓≤⅜ ─ ≤⌂╢↓≤⅜╦⅛∫√⁹╕√

╩ ∆╢√╘─ ≤ ⇔√ ◦☻♥ⱶ─ ╩ ╘≡⅝√⅜⁸ ≢ ⇔≡™╢

─ ≤─ ╩ ╘ ⌂ ⅜ ─ ≢№╢⁹ 

₈SSHꜞ◘כ♅ ₉ 25 │⁸ ─ ⅜ ─ ≤ ╩ ≢⅝⌂™≤™℮ ⅜⁸

─ ⌐ ∆╢⸗♅ⱬכ◦ꜛfi╩ ∆╢ ⌐ ≤⌂∫√↓≤⅜ ≢№∫√⁹ 26 │⁸

─ ⅛╠ ─ ⌂ ⌐ ∫√ ─ ─ ♅▼♇◒⌐ ⇔≡ ─ ╩ ∆

╢↓≤⅜ ≤⇔≡ ⇔√⁹ ™ ⅜↓─ ╩ ∆╢╟℮⌐⌂∫≡⅝√↓≤⅜ ∞⅜⁸

⌂≥≢⅝╢≤↓╤≢ ╩ ╢↓≤⅜ ─ ≢№╢⁹ 

₈SSH ♅כ◘ꜞ ₉ ≢⁸ ⅜ ≢ ╩ ⇔ ⌐ ╩ ╘≡™ↄ

≤™℮ ─ ⌐ ⇔≡⁸ 25 │⁸ ─ ─ ⅛╠ ╩ ↕∑ ↕∑╢↓≤⅜

≢⅝√⅜⁸╕∞ ≢ ─ ⅜ ⌂ ⅜ ≢№∫√⁹ 26 │⁸ ⌂≥─

⌐ ╩ ™√⅜⁸╕∞ ⅜ ╩ ⌐ ⇔≡ ⌐ ⅛∆╕≢⌐│ ≢№╡⁸ ─

≢№╢⁹ ⇔≡ ₁⌂ ⌐ ─ ≢ⱳ☻♃כ☿♇◦ꜛfi⌐ ⇔≡™╢⅜⁸ ◖fi◒כꜟ⌂



 

 

≥─ ⅜╕∞ ≡⌂™⁹ 

₈TOK₉ 25 │⁸ ╩ ∆╢ 4≈─ ╩ ↕∑╢↓≤│≢⅝√⅜⁸∕╣╩ ⇔√

─ ─ ╡─ ╩ ↕∑╢ ╩ ⌐ ↕∑⁸ ╩ ≡╢↓≤⅜ ≢№∫√⁹

26 │⁸TOK ─ ╛ ─ ╩ ─◌ꜞ◐ꜙꜝⱶ─ ≢ ⌐ ⌐∆╢√╘⁸

╩ ╡ ╣≡™╢ ≢ ⇔√⅜⁸ ⅜ ─ ≢№╢⁹ ─☻◐ꜟ

─ ╩≥─ ה ≢ ⅎ┌ ⅛⁸ ≢ⱪכꜟ◓⅜ ⅛⁸ ─Ɽⱨ◊כⱴ

fi☻│ ∞⅜⁸ ≢↓─╟℮⌂ │ ⅛⁸≤™∫√↓≤⅜ ─ ≢⁸

27 ⌐ ↑⁸ ╩ √⌐ ⇔≡™╢⁹ 

 

 

B  

₈ ₉ 25 │⁸ ─ ╩ ≢ ↕∑╢↓≤⅜⁸ ⌐ ↕∑╢⁸ ⌐

≢⅝╢↓≤⌐ ≢⅝╢⅛⌂≥─ ⌐≈™≡│ ─ ≢№╢⁹ ♥☻♩ ╩ ⇔≡₈╛∫√↓≤╩

⌐ ⌐≈↑╢₉≤™℮ⱷ♇☿כ☺╙ ↄ ∟ ⇔≡™√ ≢№∫√─∞⅜⁸↓─ ⌐ ⇔≡│ ⅜

≈⅛∫√⁹↓╣│ ⌐╟╢ ─ ⅜ ─ ≤│ │ ┘≈⅛⌂™√╘⁸ ─ ⅜

₈ ─ ─ ₉╩ ╢√╘─ ⌐ ⅛∫≡⇔╕℮↓≤∞⁹ ─ ⅜ ⌐≤∫≡ ⅛╡╛∆™

≤ ┘≈ↄ ⅜№╢≤ ⅎ╠╣╢⁹ ≤⇔√™⁹◌ꜞ◐ꜙꜝⱶ⌐ ⇔≡⁸ ≢ ⅜

∫√√╘ │ ╩ ╦⌂⅛∫√─≢⁸ ⌐ ⇔≡ ╩ ⇔√™⁹ 26 │⁸ ⌐

⌐ ╠∏ ∟─ ╩ ™≡ ╩ ⅎ╢ ─ ⌐ ⅜⅛⅛╡⁸ ↄ─ ⌐ ≢⅝⌂™≤

™℮ ⅜№╡⁸ ─ ⅜╛╛ ™≤ ∂≡™╢ ╙ 60 ™√⁹↓─√╘ ⌐

⇔≡™≡╙ ⌐ ∫≡™╢ ⅜ ⅜∫≡™╢⁹╕√ ◒ꜝ☻┼─ ─√╘⌐ ה ─ 2

╙ ⇔⌂↑╣┌⌂╠⌂™⁹╕√ ─√╘ ⁸ ─ ╩ ╘≡⅔╡⁸ │

⇔⁸ │ ⱡכ♩─♦☺♃ꜟ ⅜ ⇔√⁹ 

₈ ₉ 25 │ ─ ╛ ⌐ ∆╢ ─ │⁸ ╙ ╙ ∞≤ ╘√⅜⁸

⌂ ⌐ ╠⌂⅛∫√─⅜ ≢№∫√⁹ 26 │⁸ ה ⁸ ╩ ↄ ⇔√⅜⁸

╩ ─ ⌐ ⇔√╙─⌐ ⇔ ∆╢↓≤⅜ ≢ ╪≢™╢ TOK  

₈ ₉ 25 │⁸₈PL з₉≢☻Ⱨכ♅⌐ ⇔≡│⁸♦▫☻◌♇◦ꜛfi╛♦▫ⱬכ♩⅜

≢⅝╢ ╕≢ ╩ ⅝ →⁸ ⌐ ╩ ⇔≡™ↄ↓≤⅜ ≢№∫√⁹ 26 │⁸₈PL

з₉≢│ ╩≢⅝╢╟℮⌐⌂∫√⅜⁸ ⌐꜠ⱬꜟ─ ™ ╩ ⅎ╢↓≤⅜ ≢№╢⁹₈

╩ ∫≡ ╩ ℮₉ 3 ⁸ 1 ─ ◒ꜝ☻─ ╡ ╖│⁸2 ⌐ 1 ─√╘ ─

╛ ⅜ ⇔≠╠ↄ⁸ ╛ ─◦ꜝⱣ☻⌐ ╦∑√ ⌂◌ꜞ◐ꜙꜝⱶ⌐∆╢↓≤⅜

─ ≢№╢⁹ 

 

C  

25 │⁸╦∏⅛ 3 ─ ∞⅜⁸OPPA ⌐♩כ◦ ↄ ─ ⅜⁸ ⇔∏≈ ⇔≡⅝≡™

╢⁹ ─ ⅜⁸3 4ה ≤ ⇔≡ OPPA ⌐♩כ◦ ╡ ╗ ─ ⅜ ≢№∫√⁹ 26

│⁸OPPA ─♩כ◦ ⌂◖ⱷfi♩⁸ ⌂ ™─ ⅜ ≢№╢⁹ ⌂ ⌐╟╡⁸

│ ⅎ⌂⅜╠ ⌐─∙╗↓≤⅜ ≡™╢⅜⁸ ◒ꜝ☻≢ 3 ⁸PL ◒ꜝ☻≢ 2 ╕≢

∕─ ⇔─⅞─ ≢⁸ ╙ ⅎ╢ ⅝√ ≤⇔≡ ╪≢│™⌂™⁹╕√⁸ ≤⇔≡│

⌂ ⅜ ⇔™↓≤⅜ ⅛∫≡™≡╙⁸∕─ ⇔─⅞─ ┼─ ⅜ ↑ ╣≡™⌂™⁹ ─

≢ ⌂ ⌐╕≢ ∫≡™╢─│╕∞ PL ◒ꜝ☻⌐╦∏⅛⌐ ╠╣╢∞↑≢№╢↓≤⅜ ≢№

╢⁹+2 -2─▪fi◔כ♩╩ ⇔√ ≢│⁸₈∕─ ─╕≤╘╩⁸ ─ ≢╕≤╘╠╣√₉│ H25

─ 1 ≢ 0.3∞∫√⅜⁸H26 ─ 2 ≢╙ 0.3⌐≤≥╕╡⁸ ↕╣≡⌂

™⁹↓─ 1 ─ ⌂ ─⌂⅛≢⁸ ⌂ ╩ ⇔⁸ ⅜ ⌐ ⅎ╠╣╢

─ ⅜ ─ ≢№╢⁹ 

 

D  

₈ה ₉ ╩ ╘⁸ ⅜ ⌂ ≢ ⅎ↕∑╢ ⅜ ╙ ≢№╢⁹╕

√⁸ ⌐ ⅎ╢≤™℮ ╛ ─ ⌐╟∫≡⁸ ─ ⌐≈⌂⅜╢≤ ⅎ⁸

─ ⅜ ╙ ≢№╢⁹ 

₈SSHה ₉ ה ⌐ ∆╢▬ⱷה☺כ ⌐ ⇔≡ ≢⅝√⅜⁸ ≤─ ⌐≈

™≡ ⅜ ≢№╡⁸ ≢─ ה ה ⌐≈™≡ ≤ ⌂≥◐ꜗꜞ▪ ⅜ ⇔√

⌂≥ ⅜ ≢№╢⁹ 

 



 

 

1  ─  
 

1-1 ─                      
  ⅛╠ 30 3 31 ╕≢ 

 

1-2 ─                          
 

(1)  

   
⅜∫↓℮╒℮∂╪√╕⅜╦⅜ↄⅎ╪

 
√╕⅜╦⅜ↄⅎ╪↓℮≤℮┬

ה
∟╜℮⅜ↄ┬

        

 

(2) FAX  

  6 1 1 042-739-8533    FAX 042 -739-8559 

    HP ▪♪꜠☻ http://www.tamagawa.ed.jp/  

 

(3) ה ה ┘  
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1-3                         

Ᵽ◌꜡꜠▪ ╩ ⌐⇔√ ≤ ╩ ∆╢ ┘ 

 

≥ⱴכ♥ 1-4                  
─√╘⌐│ ╩ ≈↑⁸∕─ ╩ ∆╢ ≤∕╣╠─ ╩ ה ⌐∆╢ ⅜

⌐ ≢№╢⁹ 

∕╣╠─ ╩ ≡╢√╘⌐⁸ ≢│ ה ╩ ∆╢↓≤≢ ≢№╢≤ ⅎ

╢⁹ 

╕√ ⅜ ╩ ™⁸ ╩ ⌐ ╡ ⇔ ⁸⅛≈ ⌂ ⅜≢

⅝╢≤ ⅎ╢⁹ 
ₒ ₓ≤│⁸ ≤─∆╡№╦∑≢ ⌐ ∫√ ╩ ≤⇔≡ ⇔⁸ ╕≢ ╪∞↓≤╩

™⌂⅜╠∕─ ⌐ ↑≡ ⇔⁸ ─ √⌂ ╩ ∆ ≤ ⅎ╢⁹ 

╩ ∆╢√╘⌐│⁸ ∞↑≢│⌂ↄ ╙ ≤ ⅎ╢⁹ 

ₒ ₓ≤│(▪) ⅛⌂ ⌐ ≠⅝⁸(▬) ╛ ╩ ⇔⁸(►) ₁⌂ ⅎ⅜№╢

↓≤╩ ╡⁸(◄) ⌂ ⅎ⌐ ╠⌂™╟℮⌐⁸(○) ה ה ─ ╩♅▼♇◒⇔⁸(◌)

∆╢↓≤≢ ─╟╡ ⌂ ⌐≈⌂⅜╢ ≤ ⅎ╢⁹ ─ ╩ ↔≤⌐ ╦∆≤ ─

╡≤⌂╢⁹ 
▪ ╩ ⇔⁸∕─ ╩ ∆╢  

▬ ╟ↄ╦⅛╠⌂™↓≤╩│∫⅝╡↕∑╢  

► ⅛╠ ╢  

◄ ─ ╡(Ᵽ▬▪☻)╩ ╡ ↄ  

(○) ⱷ♃  

◌ ⇔√ ⌐ ≠⅝ ∆╢  

 

ₒ ₓ╩ ∆╢√╘─ ⱪ꜡◓ꜝⱶ 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱪ꜡◓ꜝⱶ╩ ╖ ╦∑╢↓≤⌐╟∫≡⁸ ╛ ─ ≢ ⌐≤∫≡ ⌂ ⌐

⇔≡ ─ ≤ ╩╙≤⌐ ה ⇔⁸∕─ √⌂ ⌐ ╡ √⌂ ╩ ∆

╢⁹ 

 

 

 

╛ ⁸ ⌐≤∫≡ ⌂ ⌐ ⇔≡⁸ ─ ≤ ╩╙≤⌐ ה

⇔⁸ ⌐ ╡ √⌂ ╩ ∆╢ⱪ꜡◓ꜝⱶ⁹ 

Ƃ ⱴכ♥) 3) 

≢ ╩ ┬↓≤≢ ⅜ ╩ ⇔≡ ⌐ ⇔≡™╢↓≤╩ ∆╢ⱪ꜡◓ꜝⱶ⁹ 

Ƃ ⱴכ♥) 2) 

⌐ ∆╢ ─ ⌐ ╣╢↓≤≢ ╩ ⇔⁸ ⌐ ↑√ ╩ ≠↑╢

ⱪ꜡◓ꜝⱶ⁹Ƃ ⱴכ♥) 4) 

ה ⅜ ╩ ∑ ⌐ ∂≡™╢ ⌐ ⇔≡⁸ ☻◐ꜟ╩ ≡╢ⱪ꜡◓ꜝⱶ⁹ 

ה ⅜ ⌐ ∂≡™╢ ⌐ ⇔≡⁸ ≢ ⇔™ ╩ ╢ ╩ ∆╢ⱪ꜡◓ꜝⱶ⁹ 

Ƃ ⱴכ♥) 1) 

 



 

 

 

ₒ ₓ╩ ∆╢√╘─ ⱪ꜡◓ꜝⱶ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ╩ ╡ ╡⁸ ⅜ ╩ ⇔⁸∕─ ╛☻◐ꜟ╩≥─ ≢≥℮ ≢⅝

╢⅛⁸ ╩ ≢⅝≡⌂™⅛╩ ⌐∆╢ⱷ♃ ╩ ⱪ꜡◓ꜝⱶ⁹ 

ה ⌐ ⅜╢ ─ ╩ ™⁸ ╩ ∆╢↓≤╩ ⅎ 

╢ 

Ƃ ⱴכ♥) 3) 

ה ≤ ─ ⌐╟╡⁸ ≤ ⅜⌂™≤™℮ ╩ ↕∑⁸ ≤ ⌐ꜟⱣכ꜡◓⅜  

∆╢↓≤╩ ⌐ ↕∑╢ⱪ꜡◓ꜝⱶ 

ה ≤ ─ ⌐╟╡⁸ ╛ ╩ ה ה ∆╢ ╛ ⌂ ⅜ ╢

≢⁸ ₁⌂ ⌂ ╩ ∆╢ ╩ ≡╢ⱪ꜡◓ꜝⱶ⁹ 

ה ≤ ─ ⌐╟∫≡⁸ ╩ ™≡ ╛ ⁸ ╩™⅛⌐  

℮⅛╩ ┬↓≤⅜ ╢≤ ⅎ╢ⱪ꜡◓ꜝⱶ 

Ƃ ⱴכ♥) 2) 

⅜ ≤ ∆╢ ≢⁸ ≢│ ⌂ ⅛╠─ ╩ ⅝⁸ ⅜╟╡
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↑≢│ ≈⅛╠⌂⅛∫√ ╩ ⅜ ™≡ↄ╣╢↓≤╩ ⇔⁸◦fi◐fi◓♠כꜟ╩ ╡ ╣

≡╖√⁹ │◦fi◐fi◓♠כꜟ─ ≢╙ ⌐ ⇔√₈ ₈ה₉ ₉─ ⌐≈™≡ ╡ →⁸

╩ ∫√⁹

 

[  

◦fi◐fi◓♠כꜟ─ ⅜⁸ ═ ⅛╠─

⁸ ─ ⌐ ⅜ √⌂ ╩ ™∞∆

↓≤⌐≈⌂⅜╢⁹ 

 

[   

 ⅛╠ ╕≢⁹ 

ה  

ה  

ה  

ה  

 

ה ]  ] 

⌐≈™≡ 

⌐₈ ₉ ≤₈ ₉

─ ╩ ↕∑⁸ ⌐ ╖ ─

─ ⱴכ♥ ⌐≈™≡ ↕∑╢

╩ ↑√⁹ 

⌐ ⅛ↄ ↑╢≤ ─╟℮⌐⌂╢⁹ 

 

ᵑ₈ ∆╢₉ ∂   

₈o ∆╢₉ ⌐ ∂√  

ᵓ₈ ∆╢₉ ∂  

₈ᴖ ∆╢₉ ⌐ ∂√  

  

ᵕ ╖ ─  

 ∏₈ ₉₈ ₉╩ ╩╕≤╘≡ 

    ↄ╢↓≤   

∕╣∙╣ ↔≤≢ ╩ ℮⁹ 

 

 

 

 

⌐≈™≡ 

₈ ₉₈ ₉≤╙⌐ ─ ≢⁸ │

╣√↓≤⅜№╢⅜⁸ ⌐ ∆╢─│ ╘

≡≢№╢⁹╟∫≡ ⁸ ≤⇔≡

─ ╩ ↑⁸∕╣∙╣ ה ─ ╩ ┘⁸

│ ⌐ⱴכ♥─ ∫√ ╩ ™≡

™ↄ ╩≤∫√⁹ 

₄ ₅ 

₈ᴖ ∆╢₉₈Ᵽ♫♫≤┬≥℮╩ ⇔╟℮₉  

 
≤⇔≡│ ⌂╙─≢₈ⱬfi ₉╩ ⇔⁸

ⱪכꜟ◓ ╩ ∫√⁹ 

 

₈ᴖ ∆╢₉₈↓╪⌂ ⌐⌂╤℮₉ 

 
₈ ₉≤ ⌐₈ ╩₉♩כꜗ♅ ⇔⁸◓ꜟ

ⱪכ ╩ ∫√⁹ 

  

 

 

 

 

 

        

Ᵽ♫♫    ┬≥℮ 

      

 

₄ⱬfi ₅ 

                         ₄  ₅♪כ◌

 

        

    

      

  

 

 

 

 

₄ ה ₅♩כꜗ♅ ╩ ה  ╢ ╩ ה ≈ ╩ ה ℮ ≢™╢ 

ה ™⌂╘╠⅝№ה ↄ∆╢ ה ╕╡╩ ה ╢ ∆╢ 

╩Ⱶ◗ה ה  ℮ ╩ ה ╢╛™ ╟ↄ ╩ ℮ 

ↄ╟ה ה ╢∆ ⅝⌐ ה  ℮ ╩ ╦⌂™  

ה ה  ╢╣↕ ה  ╢∆╩ ╩ ⌐∆╢ 

ה ╩╟ↄ ↄ  ה ה ╢∆ ╩≈⅛⌂™ 

ה ╩ ≢♩☻♥ה  ╢∆⌐ ה ╢ ∆╢ 

ה ⌐≢╙ ה ╢∆ ⌐ ה ┬ ≢ ╢ ⌂≥ 

 

 ₉≡™≈⌐ההה₈



 

 

│↓─ ⌐⅔™≡⁸₈ ∆╢₉≢

│ ╛ ╩ ≈↑⁸ ╘≡ ⅜ ≢⅝

╢⅛╩ ∆╢↓≤⅜≢⅝√⁹ 

₈ ∆╢₉≢│ ↑╢↓≤⌐╟∫≡ ₁⌂

⅜ ↕╣⁸ ╩ ⅎ≡™ↄ ≢№╢ ⅜

╠╣╢↓≤╩ ∆╢↓≤⅜≢⅝√⁹╕√⁸

₁⌂ ⅜№╢≤™℮↓≤│ ₁⌂ ⅎ ⅜

№╢≤™℮↓≤≢№╡⁸ │ ≈≤│ ╠⌂™

↓≤╙ ≢⅝√⁹ 

 ↓─ ╩ ╕ⅎ≡⁸ ≢ ╩

⇔⁸ ≤⇔≡ ⌐♅ꜗ꜠fi☺↕∑√⁹

─ ╩ ∆╢≤ ─╟℮⌐⌂╢⁹ 

 

₄₈ ∆╢₉ ₅ 

ה  

₈◘☻Ɑfi◦ꜛfiꜝ▬♩₉≤₈ⱨ꜡fi♩◘▬♪

ꜝ▬♩₉ 

─  

ה  

₈ ₉≤₈ ₉─  

ה ה  

─ ⅛╠ ─ ╕≢─  

 

ה  

₈One Short Day₉≤₈Under the Sea₉─  

 

 
₄₈ ∆╢₉ ₅ 

ה  

₈ ≢╟™ ╩ ╢⌐│≥℮⇔√╠╟™

ה₉⅛  

 ₈ ≤ ₉─ ≤  

 ╘ ─√╘⌐ ⇔√ ╩ⱬfi ╩

⇔⁸ ⇔√ ⁸∕─ ╩₈ ₉♩כꜗ♅

⌐≡ ╩ ∫√⁹ 

 

 

 

 

 

 

 

 

 

╖─ ⌐≈™≡ 

 ≢ ─ ╩ ↑⁸

⅛╠ ╕≢ ╩ ∫√⁹↓↓≢─

─ │ ─ ≤ ⅎ≡╙╟

™╙─≢№∫√⁹ └≤╡ ╠╣√ ≢│№

∫√⅜ ⅜≢⅝√↓≤│⁸ ╕≢─

≢│№╕╡ ╠╣⌂⅛∫√↓≤⌂─≢⁸ ─

⌐ ⅜╢ ≤⌂∫√⁹ 

 

ה ]  ]  

─ │ ─ ≢ ╢

↓≤⅜≢⅝╢⁹╕∞ ─ ╩ ⅎ≡

™⌂™─≢⁸≥℮™℮ ⅜ ╣╢─⅛│ ─

≤↓╤╕∞ │≢⅝⌂™⁹√∞⇔⁸ ╕≢─

═ ≤│ ⌂╡⁸ ╩ ╪∞↓≤≢ ∟

╕╠∏⌐₈ ⌐ ⅎ≡╖╟℮₉≤∆╢ ⅜ ╠

╣√⁹ ╩ ∫≡ ╡ ╪≢╖╟℮≤∆╢

╙ ╕∫≡™╢╟℮⌐ ∂╠╣╢⁹ 

√∞⇔ ─ ≤ ─ ≤™℮☻

♃▬ꜟ≢ ∫√ ─ ╡ ╖⅛╠ ⅎ≡ↄ

─◓fi♬כ꜠♩─↓⁸│─╢ ─ ⌂↕⌐╟

╢ ─ ╖─₈ ₉≢№╢⁹╕√⁸ ≤

™℮ ↔≤≢│⌂™⌂™ ⌐⅔™≡⁸ ─

─ ⅜ ╠╣╢─│ ╘⌂™⁹ 

 

 [ ─ ] 

│ ╩ ∆╣┌⁸ ⅜ ≢№╢≤

™℮ ⅛╠ ≢ ☻◐ꜟ─₈ ₉≤

₈ ₉⌐ ╩№≡ ╩ ╖√⁹ ≤⇔≡

│ ╙ ≢⅝√⅜⁸ ╟⌐ⱴכ♥─

╡ ⅜ ⇔⁸ ─ ╖⅜ ↕╣╢↓≤⅜

⅛∫√⁹≥℮™℮↓≤⅛≤™℮≤ ⅜ ╘

╢ ╛ ─ ╕≢⁸ ⅜ ⇔≡™⌂™

ⱴכ♥⁹╢№≢≥↓℮™≥ ⅜ ⌂╙≢№╣

┌⁸ ╙ ⅝ ⅜ⱴכ♥⁸⅜╢⅝≢

⌂╙─≢№╢≤⅛ ™ ⅜ ╘╠╣╢╙

─⌐⌂∫≡ↄ╢≤ ⌐ ╘⌂ↄ⌂∫≡ↄ╢

⅜№╢↓≤⅜ ⅛∫√⁹ √⅛∞⅛ ≢

⌐ ⇔≡™ↄ⅛≤ ⅎ┌∕╣│ ⅜№╢⁹

∞⅛╠↓∕∕╣ ─ ⅜ ≢№╡⁸

⅜◓fi♬כ꜠♩│⌐ ≤⌂∫≡ↄ╢⁹∟╞∫

≤ ╡─ ╩ ⅎ√∞↑≢│⁸ⱱכⱶꜝfi│

≡⌂™─≢№╢⁹ 

 ⁸ ⌐ ╕╠∏ ⌐⅔™≡⁸

╩ꜟכ♠ ⅜ ⅎ╢╟℮⌐ ─

─ ⅜ ⌐⌂∫≡ↄ╢⁹ │ ≢

─ ╡ ╖≢│⌂ↄ ≢↓∕ ─

╩ ⅎ╠╣╢≤ ⅎ√⅜⁸ │ ⅜

≤™ⅎ╢⅛╙⇔╣⌂™⁹ ₁⌂ ⌐⅔™≡

⇔√ ☻◐ꜟ╩ ™╠╣╢╟℮⌐∆╢√

╘⌐⁸ ≤╙ ⌂ ╩ ╖≡™⅝√™

ה ∟ ↄⱷ꜡♦▫כ◖ה     כꜝ☻⅜№

╢ 

⅜꜡♁ה ה          ⌂ ∂ 

ה ╢№⅜╤↓≥™╔∫ⱨꜞ☿ה ∂ⱷ꜡♦▫⅜

№ 

 UP♥fiⱳה       ╢№⅜ꜞ⸗Ɫה

ה         ⅛╠∞⌂ה ╢™ 

ꜟ◌☺כꜙⱵה  ╢№⅜꜡♁ה      

ה ⅝╩ ∂╢        

⅜☻ꜝכ◖ה ™ 

 

One Short Day  Under the Sea  

 

 

 

 

 

 

⅜꜡♁ה   

ה        ╢                              ™ ─Ɽכ♩⅜№╢ 



 

 

A 2  ┘─                           
ₒ ╕≢─ ╣ₓ    

─ ⌂ ─ ⌂ ≤⇔≡⁸ ─ ⅛╠ ╩ ⇔ №√╡ ◖ⱴ≢

⌐╦√╡ ⇔≡⅝√⁹ ≢ ≢№╢⁹ ⌂ ╩₈ ₉╛ ─ ≢

℮⌐№√╡ ╩ꜟ◐☻◓fi♬כꜝ⌂ ┌∑╢↓≤╩ ≤∆╢⁹ ⌐ ⌂☻◐ꜟ╩

⇔⁸◖fi♥fi♠≢│⌂ↄ☻◐ꜟⱬכ☻─ ╩ ∆╢⁹ ☻◐ꜟ⁸ ╩ ∆╢☻◐ꜟ⁸

╩ⱴכ♥ ™─ ≢ ∆╢☻◐ꜟ⁸▪►♩ꜝ▬fi╩ ∆╢☻◐ꜟ⁸☻ꜝ▬♪╩ ∆╢☻◐ꜟ⁸ⱪ

꜠♀fi♥כ◦ꜛfi☻◐ꜟ⁸ ☻◐ꜟ╩ ⌐ ↕∑≡⅝√⁹ ╩ⱴכ♥⌐ ⇔⁸ ⌐

≤⇔≡ⱳ☻♃כ☿♇◦ꜛfi╩ ⇔⁸ ⌐ ─ ╩ ⅛∑╢≤™℮

≢№╢⁹

 

[  

╩ ⅎ╢↓≤≢⁸ ╩ ⇔⁸

⌐ ⅎ℮╢ ⌂ ╩ ∆╢

↓≤⅜≢⅝╢⁹ ╩ ≡╢√╘⌐│

─ⱪ꜡◓ꜝⱶ⅜ ≢№╢⁹ 

⁸ ╩ ⅎ╢ ─ ╩ ⅎ↕∑⁸

─ ⌐ ∆╢ ╩ ⅎ↕∑╢ 

⁸ ─ ─ ⌐ ∆╢ ╩ ↕∑⁸

∕─ ┼─ ╩◦ꜙⱵ꜠כ◦ꜛfi↕∑

╢ 

 

[   

 3 179 ╩ ≤∆╢⁹ 

 

ה ]  ] 

↓╣╕≢ ⇔≡⅝√ⱪ꜡◓ꜝⱶ╩ ⅝ ⅝

℮≤ ⌐⁸ │ ⌐№╢╟℮⌐⁸

╩ ≡╢↓≤╙ ⇔≡ ╩ ⇔√⁹ 

₈ ╩ ⅎ╢ ─ ╩ ⅎ↕∑⁸

─ ⌐ ∆╢ ╩ ⅎ↕∑╢₉ 

 ↓─₈ ┘─ ₉─ │⁸↓─ ≢ ⇔

│∂╘≡ 4 ⌐⌂╢⁹ ─ ─ ⅜√ↄ

↕╪№╡⁸ ─꜠ⱬꜟ⌐№∫√ ╩⁸∕─

⅛╠√ↄ↕╪ ╢↓≤⅜≢⅝╢⁹↓─ⱪ꜡◓

ꜝⱶ╩ ∆╢⌐№√∫≡⁸ ─ ⅜ ─

╩ ↑╢╙─≤⇔≡ ⇔√ ⅜

╩☻כ◔╢№≢ ⇔ ⇔⁸ ─ ╩ ⅎ

↕∑╢√╘⌐ ⇔√⁹ 

 √≤ⅎ┌⁸ 

ה ⌂™◘fiⱪꜟ⅛╠ ⌐ ⇔√╙─ 

─ꜟfiⱪ◘ה ⅜╦⅛╠⌂™√╘⁸ ⅜ ╘

⌂™╙─ 

ה │№╢⅜ │⌂™╙─ 

ה ⅜№╢╟℮⌐ ⅎ╢⅜ │⌂™╙─ 

ה ⌐ ╡⅜№╢╙─ 

 ↓╣╠╩ ⌐ ⇔⁸ ─ ⅛╠⇔↕╩

⇔⁸ ≤⇔≡⌂╡ ≈⅛╩ ⅎ↕∑√⁹ⱳ☻

╢╟⌐fiꜛ◦♇☿כ♃ ─ ⌐ ⇔⁸

╠─ ─ ╩ ╘≡ ⅎ↕∑╢≤≤╙⌐⁸

─ ⌐╙ ─ ≢ ⅛∆╟℮ ⇔√⁹ 

⁸₈ ─ ─ ⌐ ∆╢ ╩ ↕∑⁸ 

 

∕─ ┼─ ╩◦ꜙⱵ꜠כ◦ꜛfi↕∑╢₉ 

 ⱳ☻♃כ☿♇◦ꜛfi≢│⁸ ╛ ⁸

⅛╠╙ ╛▪♪Ᵽ▬☻╩╙╠™⁸

∕─ ─ ⌐ ⅛∆ ╡ ╖╩⇔≡│™

╢⅜⁸∕╣≤│ ⌐⁸ ─꞉כ◦◒כ♩╩

⇔⁸ ⅎ√ ⌐ ∆╢ ╩ ⅎ↕∑╢⁹

√∞⁸ ⅎ╢─≢│⌂ↄ⁸ ⇔≡∕─

─ ↑╙ ∆╢⁹↕╠⌐⁸∕─ ⌐ ∆╢

╙ ∆╢⁹↓─ ╡ ╖⌐ ╩⅛↑√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱴ♇ⱪ  

⁸    

 ╙⁸ ─ⱳ☻♃כ☿♇◦ꜛfi

⌐ ∑≡⁸ ╩ ⇔√⁹ ⱴכ♥─

│₈ ₉≤⇔⁸

⌐ ⁸ ─ ⅛╠

╩⇔≡╙╠∫√⁹ ⅛╠│⁸ ─

⌐│⁸ ≤≤╙⌐ ╙ ≢⁸

∕─ ≈─ ⅜ ─╟℮⌐ ↄ↓≤⅜ ∞

≤─⅔ ⅜№∫√⁹ ⅜ ≢№╢⁹ 

 ≤│ 

 21 ≤│ 

 ⌂− ⅜ ⅛ 

 ─ ≤│ 



 

 

 ╩ ─√╘⌐ ≥─╟℮⌐ ⅎ╢

⅛ 

 │ 

 ╕≤╘ ─ ╩ ╗√╘⌐ 

╩ ⅎ╢ ⅜ ⇔⁸

─ⱳ☻♃כ☿♇◦ꜛfi⁸ ─ ⁸

≢ ╩ ╗↓≤⅜≢⅝√⁹ 

 
2 ─ⱳ☻♃כ☿♇◦ꜛfi 

 

ה ]  ]  

™─ ⌂╢╙─╩ ∫≡⁸ ™╩ ╖

∆ │⇔≡™╢⅜⁸ ™─ ╩ ╖ ∆

⌐│⁸╕∞╕∞ ─ ⅜№╢⁹╕√⁸ ─

⌐ ∆╢ ╩ ∆╢ ה ⅜╟∫≡

≈ ─ ╩ ∫√╡⁸ ℮ ⅛╠

╩ ⅎ√╡⁸ ─ ╩♃כ♦╢⌂⌐ ∆╟℮⌂

╩♃כ♦ ⇔≡⅝√╡⇔≡⁸ ─ ⌐ ↕┬╡

╩⅛↑╢⁹∕⇔≡⁸∕─ ⌐ ∆╢ ╙

∆╢⁹↓℮™℮ ╩↓╣╕≢│ ∆╢∞↑≢⁸

∆╢ │™⌂⅛∫√⅜⁸ ╡ ╖⌐

╖ ╪∞↓≤≢⁸ ⌐ ╡ ╕∑╢↓≤⅜≢⅝

√⁹ ─ ╛ ⌐ ∆╢ ⌐⅔™≡⁸

≢≈∂≈╕⅜ ╦⌂™≤↓╤│⌂™─⅛⁸

↕╣√ │ ⅛⌐ ─ ≤⌂∫≡™╢

─⅛⁸ ╩ ≤ ⇔≡™⌂™⅛⁸

⌐℮╟─≤⁸│♃כ♦╢⌂≥ ↕╣√─⅛⁸

─ ≤ ═≡ │⌂™─⅛⁸⌂≥

⌂≥ ⌐ ⅎ↕∑⁸ ⌐ ⌐ ⇔≡

╩ ↕∑⁸ ⅎ↕∑╢↓≤⅜≢⅝√⁹ 

⁸▪fi◔כ♩╩ ⇔√⁹ │

─☻◐ꜟ─ ╩ ↄ╙─≢№╢⁹ 

™─ ≡  

 ◄ⱦ♦fi☻Ⱪ♇◒╛ ꜞ☻♩⌂≥╩

℮ ─ ─  

 ⱴ▬fi♪ⱴ♇ⱪ╩ ℮ ─ ─  

 ⱴ♇ⱪ╩ ℮ ─▪►♩ꜝ▬fi─  

╡  

 ☻ꜝ▬♪╩ ∫≡ⱪ꜠♀fi♥כ◦ꜛfi╩∆ 

╢╛╡  

 ─ ⅝  

╩ ⇔≡ ╩ ≡╢ ╛ ─

≡√ ─ ⅛╠⇔↕╩ ∆╢  

↓─ ⌐ ⇔≡⁸₈ ≢ ≢⅝√⅛₉

₈ ╙↓─☻◐ꜟ╩ ℮↓≤⅜≢⅝╢≤ ℮⅛₉

₈ │ ⌂╡⌐ ה ⇔≡ ∫≡╖√™

⅛₉╩ ™≡╖√⁹ │⁸₈ ⌐∕℮

℮₉₈∞™√™∕℮ ℮₉₈≥∟╠≤╙ ⅎ⌂™₉

₈№╕╡∕℮│ ╦⌂™₉₈ ↄ∕℮│ ╦⌂™₉

─ ≈⌐⇔√⁹ 

 ₈ ⌐∕℮ ℮₉₈∞™√™∕℮ ℮₉│

─ %⁸ 

₈≥∟╠≤╙ ⅎ⌂™₉│ %⁸₈№╕╡∕℮│

╦⌂™₉₈ ↄ∕℮│ ╦⌂™₉│⁸ %≢№∫

√⁹ 

 ⌐ ≡™ↄ≤⁸₈ ⌐∕℮ ℮₉₈∞™√

™∕℮ ℮₉⅜ ⅛∫√ │⁸₈ ╩

⇔≡ ╩ ≡╢ ╛ ─ ≡√ ─

⅛╠⇔↕╩ ∆╢ ₉─₈ ≢─ ₉

─ ─ %∞∫√⁹╕√⁸₈  ⱴ♇ⱪ

╩ ℮ ─▪►♩ꜝ▬fi─ ╡ ₉╩₈ ╙

℮↓≤⅜≢⅝╢⅛₉─ %∞∫√⁹ 

 

 [ ─ ] 

ה  ™─ ╡ ⅜╛│╡ ⌂◒כ♬ꜚ⁹™⇔

™│⁸ ⅜ ⌂ↄ⁸ ∏ ⅝ ╕╢─≢⁸ ↑

╢╟℮⌐ ⇔≡™╢⁹ ⅜√ↄ↕╪№╢

│⁸№╡⅝√╡⌂ ™⌐⌂╡⅜∟≢№╢⁹ ⅜

№╢ ⌂◒כ♬ꜚ⁸≢ ™╩ ╠∑╢ ╩

∆╢ ⅜№╢⁹ 

ה ⅛╠ ⌐⅛↑≡⁸ⱴ▬fi♪ⱴ♇

ⱪ╩ ⇔≡™╢⅜⁸↓─ ─ ≢⁸™⅛⌐

╩ ↄ ╩╛╠∑╢⅛⁸∕─ ╩ ≢

⅝≡™⌂™⁹ 

ה ╩ ↄ ╩ ≡╢ ⌐⁸∕─ ⌐ ⅛

╠⇔↕⅜№╢─⅛≥℮⅛⁸ ⌂ ≤⌂∫≡™

╢─⅛╩ ⌐ ⅎ╢↓≤⅜≢⅝≡™⌂™⁹ 

fi≢⁸ꜛ◦♇☿כ♃☻ⱳה ⇔ ≤ ⅝ ─

⅜ ↄ⁸ ⅜⇔╛∆™ ⌂─⌐⁸ ⅝

⅛╠ ⅜⌂⅛⌂⅛ ⌂™⁹ ∆╢☻◐ꜟ

╩ ⌐ │⇔≡™╢⅜⁸ │ ™⁹

⅜ ⌐≈™√⅛≥℮⅛│⁸ ≢⅝

╢⅛≥℮⅛⌐ ╦∫≡ↄ╢─≢⁸ ─ ⅔

╟┘ │ ─Ᵽ꜡ⱷ⁹╢⌂⌐♃כ

⅛╠ ⌐≥℮ ╩ ≡╢

⅛─ ⅜ ≤⌂╢⁹ 

ה ⇔√₈ ╩ ⇔≡ ╩ ≡╢

╛ ─ ≡√ ─ ⅛╠⇔↕╩ ∆╢

₉│⁸ ≢ ∫√ ─ ╙№╢⅜⁸

ה ⅜ ™─≢⁸ ─ ≤ ─

⅜ ≤ ╦╣╢⁹ 



 

 

A 3  SSHꜞ◘כ♅                      

ₒ ╕≢─ ╣ₓ 

SSHꜞ◘כ♅ │ 21 ⅛╠ ↕╣ ≤ ⇔⁸ ─

╩ ⇔⁸ ─ ╛ ≤ ⅜ ⇔≡ ╩ ℮ ≢№╢⁹ │ⱴכ♥

⌐ ⇔≡™╢⁹ │⁸ ─ ה ⅜ ⌐ ↕╣≡™√ ⌐ⱴכ♥

≈™≡ ╩ ╗ ≢№∫√⁹ ↕╣√ ⱴ≢№╢≤⁸כ♥ ─ ─

⅜ ∆╢≤ ⅎ⁸ ╩ ⌡╢√┘⌐ ─ ╩ ∫≡™╢⁹ 2 SSH (

25 )⅛╠│⁸ ⅜ ⌐ ╩ ∫≡™╢ ⅛╠ ╩ⱴכ♥ ╠ ⇔⁸

─ ה ╩ ⇔≡™╢⁹

  

[  

≤ ⇔ ─

╩ ∫≡™╢ ≢⁸ ╩ ∆╢↓

≤⌐╟╡⁸ ─ ∞↑≢│ ┬↓≤⅜≢⅝⌂

™ ה ⌐ⱴכ♥ ╡ ╗↓≤⅜≢⅝╢⁹

⌐ ∆╢ ─ ⌐ ╣╢↓≤

≢ ╩ ⇔⁸ ⌐ ↑√ ⅜ ≠

↑╠╣╢⁹╕√⁸ ─ ה ⅛╠

ה ה ⌐▪♪Ᵽ▬☻╩ ↑╢↓≤⌐╟

╡ ⌂ ה ה ≤™∫

√ ⁸ ≢│ ⌂ ⅛╠─ ⅜

↕╣⁸ ⅜╟╡ ⌐ ⇔⁸ ─

─ ⅜ ≢⅝╢⁹╕√⁸ ╩

כ♃☻ⱳה ⌐ ↕∑╢↓≤⌐╟╡◖

Ⱶꜙ♬◔כ◦ꜛfi ⌐ ⅎ⁸ ╕≢

╩ ⌐ ⇔⁸ ╘≡ ⌂≥╩ ⅎ

⇔⁸ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

  

[   

  

 

ה ]  ] 

1 ─  

 ⌐ ⌐ ∂≡™╢ ⌐

≈™≡ └≤╡⌐ ⅎ↕∑√⁹ ⌐ ∂

≡™╢ ⅛╠ ╩ⱴכ♥ ↕∑√⁹♥

ⱴכ ⌐│⁸ ≢ ⅜ ⅎ╢ ≢

ⱴכ♥─ ⌐ ⇔√⁹ ⅜ⱴכ♥

⇔≡™╢ ⱪכꜟ◓≢ ╩ ╦∑√⁹♥

ⱴכ ╩ ℮≤ ⌐₈ ─ ₈ה₉

₈ה₉│≥ ₉⌂≥─ ╙ ⌐ ∫√⁹ 

⌐ ╩ ∆⁹ 

 

 

 

 

 

 

2 ⱴכ♥  

fi₈LINEꜛ◦כ◔♬ꜙⱵ◖ה ₉│ ⌐☻♩꜠☻╩

ⅎ╢⅛ 

ה ⅜ ⌐ ⅎ╢  

ה ─ ⌐╟╢☻♩꜠☻─  

 

3 ⱳ☻♃כ  

 │ ⌐ ⱳ☻♃כ ה ∆

╢↓≤╩ ⇔√⁹ ╕≢ ╩ ╘≡⅝√

↓≤╩⁸ ╩ ⇔≡ ╡ ╡╩↕∑⁸ ⌐

⇔⁸ ╩ ≈↑↕∑╢⁹ ה

╩ ∆╢ ╙ ╕╣≡™╢⁹ ⌐ⱳ☻

הכ♃ ─☻ꜝ▬♪╩ ↕∑╢─≢│⌂

ↄ⁸ ≢ ⇔√꞉כ◦◒כ♩⌐ ╩╕≤

╘↕∑≡⅛╠⁸ ╩ ↕∑√⁹ 

⌐꞉כ◦◒כ♩ ─ ╩ ∆╢⁹ 

A √∟⅜ ╪∞ │ 

B ╕≢⌐╛∫√↓≤│ 

C ⁸  │♃כ♦╢№⌐

D ╠⅛♃כ♦╢№⌐ ╠╣╢ √∟─  

E ╠⅛♃כ♦ ⌐ ╢╕≢─ ─ ╣ 

╕≢ ╩ A E─ ╩ ∆╢↓≤⌐

╟╡⁸ ⌐ ⇔≡™√ ה ⌐ ⇔≡⁸

ה ⅜♃כ♦─≤⌂ ⇔™─⅛ ⅜

∏╣≡™⌂™⅛ ∆╢↓≤⅜≢⅝╢╟℮⌐

ⅎ™╢⁹╕√⁸E─ ⌐╟╡⁸ ⅜

⌐ ─ ⌐≈™≡ ∆↓≤⅜≢

⅝╢⁹ 

3  

2014  

    SSH  

    SSH  

 

 

 

 

 

 

 

 

 

 

 

 

  

4~6  

6~7 ▪fi◔כ♩  

9 10 ▪fi◔כ♩  

11 12 ─ ה ─  

1 3 ≤≤╙⌐  



 

 

ה ]   ]  
 

 

 

 

 

 

 

 

 

 

 

 

 
≤⇔≡ ⌐▪fi◔כ♩╩

⇔√⁹ 

Aה J ≢─▪fi◔כ♩⌐≈™≡( ┼─

) 

▪fi◔כ♩ ─₈ ⌐∕℮ ℮₉₈∞™√™

∕℮ ℮₉─ ⌂ ⅜╒≤╪≥╩ ╘≡⅔

╡⁸ ⌂ ≤⌂∫≡™╢⁹ ┼─ ה

┼─ ⌐ ה≈ ≢─ ⌐ ∆╢▬ⱷכ☺

⅜╦™√≤™℮ ⌐≈™≡⁸100 ⅜ 5 or 4₈∕

℮ ℮₉ ≢№∫√⁹ ╩ ⇔≡ ⌐

⇔≡ ⅜ ⇔√≤ ⅎ╠╣╢⁹╕√⁸ⱪ

꜠♀fi♥כ◦ꜛfi ה ─ ה╡⅜ ⌐

≈™≡─ ⁸ ─ ⅎ⁸ ⅜≢⅝╢ ⌐≈

™≡⁸₈∞™√™∕℮ ℮₉≤™℮ ╘╢ ⅜

™⅜⁸ ⌐∕℮ ℮≤ ∂≡™╢≤

ⅎ╠╣╢⁹ 

Kה S≢─▪fi◔כ♩⌐≈™≡ 

( ─ ╡ ╡ⱷ♃ ) 

╩ ⇔≡⁸ ⌐ ⇔≡ ╩ ≡

ה╢ ╡ ╡╩ ℮⌂≥─ ⌐ ∆╢▪fi

♩כ◔ ⌐≈™≡│⁸₈ ⌐∕℮ ℮₉₈∞™

√™∕℮ ℮₉╩ ⇔≡™╢ 50 ╩

╘≡™╢⅜⁸A J─▪fi◔כ♩ ⌐ↄ╠═₈≥

∟╠≤╙ ⅎ⌂™₉╩ ⇔≡™╢ ⅜ ⅎ≡

™╢⁹ ⌐ ⌐ ≤ ╡ ╡─ ⅜

≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

[ ─ ] 

╩ ⇔≡─ ⌐╙ ╦╠∏⁸

⌂ ≢ⱴכ♥ ⅎ≡™╢⁹√∞⁸ ⌐

╦╢ ╩ ∫≡™╢⅜⁸ ⌐ ╦╢

ה ╩ ⌐ ⇔≡™⌂™ ╙ ╘

╠╣╢⁹ │ ה ╩ ⇔⁸

⌐ ╡ ╪≢™⅝√™⁹╕√⁸ ─ ╡ ╡

╩ ∫≡™⌂™ ╙ ≢⅝╢─≢⁸

⅜≥─╟℮⌐ ╠╣╢⅛⌂≥─ ⁸

≢ ╡⌐ ⅝⁸ ∆╢ ╩ ╦∑≡™⅝√

™⁹



 

 

A-4  SSHꜞ◘כ♅                          
ₒ ╕≢─ ╣ₓ 

₈ ₈ה₉ ₈ה₉ ₈ה₉ ₉─ ╩ ⇔⁸ ⅜ ─ ⅛╠⁸ ה  

⌐ ≠™√ ╩ ⇔⁸ ⱪכꜟ◓ה ╩ ╘≡™╢⁹ ─ ╩ⱴכ♥ ⅝ ←╦↑

≢│⌂ↄ⁸ ⅜ ≢ⱴכ♥™√⇔ ╩ ∫≡™╢⁹ ⱴ│⁸כ♥ ⌂ ⌐

╩ⱴכ♥≡⇔ ∆╢ ╛ │ ≤ ╩⇔≡⅔╡⁸ ─ ╩ ⇔⌂⅜╠

⌂ ╩ⱴכ♥ ∆╢↓≤╙№╢⁹ ╠⅜ ╩ⱴכ♥ ∆╢↓≤⅛╠⁸ │ ╠

ה ─ ⅛╠▪♪Ᵽ▬☻╩ ↑√╡∆╢↓≤⅜ ™⁸∕─╟℮⌂ ⅛╠ ┼─ ⅎ

⁸ ⁸ ⁸ ╩ ⌐≈⌂⅜╢╟℮⌂ ╩ ∫≡™╢⁹

 

[  

⌐ ∂≡™╢ ⌐ ⇔≡ ⌐

╡ ╖⁸ ⅛╠ ╩ ⇔≡ ╩ ╘

⇔≡™ↄ ╩ ┬↓≤≢⁸ ה

≤ ∫√ ⌐ ⌐ ⌂

≤↕╣╢ ╩ ┌∆↓≤⅜≢⅝╢⁹╕√⁸

─ ╩ ╛ ⌐ ⇔⁸◖

Ⱶꜙ♬◔כ◦ꜛfi ⌐ ⅎ⁸ ╕≢

╩ ⌐ ⇔⁸ ╘≡ ⌂≥╩ ⅎ

⇔⁸ ⌐ ∆╢ ╙ ╘↕∑╢⁹

≤ ╩ ⇔≡ ה ╩

∆╢↓≤⅜≢⅝╢⁹ 

 

[   

 1 3  

 

ה ]  ] 

⁸ ─  

 ₈ ₈ה₉ ₈ה₉ ₈ה₉ ₉─

╩ ⇔⁸ ⅜ ה ─ ™ ⌐

⅛╣ ⁸ ╩ⱴכ♥─ ⱴכ♥⁹√╘ ה

─ ה ─ ⅝ ⌂≥─ │⁸₈

ⱡ₉♩כ╩ ™⌂⅜╠ ╩ ∫√⁹₈

ⱡ₉♩כ│ 3 ⌐ ⇔≡™╢₈ ┘

─ ₉─♥◐☻♩╩╙≤⌐ ↕╣≡™╢( ┘─

─ ⱡ►Ɫ►╩ ⱡכ♩⌐

↕╣≡™╢)⁹  

ⱡכ♩╩ ™╢↓≤⌐╟╡⁸ ≢

╩ ╘╠╣╢╟℮⌐⌂∫≡™╢⁹ 

(15 )⁸ (11 )⁸ (5 )⁸ (1

)─ ⌐ ⅛╣ ⱪכꜟ◓ה ╩

℮⁹ 

↔≤⌐ ⅜ ╩ ℮⁹╕√⁸

ה ה ≤ ⇔⁸ ↔ה ╩™

√∞ 

↑╢ ⌐⇔≡™╢⁹ ⅛╠⁸ ─

╘ ה ⌂≥⌐ ⇔≡ ⅜≢⅝╢

◦☻♥ⱶ╩ ⇔≡™╢( ⌐ ∆

╢)⁹ 

 

 

 

 

 

2⁸ ⱴכ♥ ( ) 

ה ꜡Ⱳ♇♩⌐╟╢◘♇◌כ ─Ⱳכꜟ ╡ 

∞⇔ ─ ה  ╡ ─♩כ◌ ה

Ɫ♅Ⱶ♠─ ⌐≈™≡─ Ᵽ▬○◄♃ⱡה

ꜟכ ה ⌂ ╩ ™√

─☼ⱵⱵה ─ ה ─ ™√ ⌐

╩ ה╢↑ ≤ ─ ∟│◌♯ⱴה

╖≈─ ─♅Ⱶ♠Ᵽ►ꜜ▬☿ה ≤

─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3  

ה ₈☺ꜙ♬▪ ₉  

ⱳ☻♃כ  

SSHה ⱨ▼☻♃ ⱳ☻♃כ  

ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻ה  

 ⱳ☻♃כ  

 

 

ⱡכ♩  



 

 

ה ╕╣ 6 ⌐╟╢  

 

 ⱳ☻♃כ  

כ♃☻fi☻▪◗ꜝ ⱳ◄▬◘ה  

ה 7  SSH    

ⱳ☻♃כ   

ה 10  SSH   

ⱳ☻♃כ   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה  ]  

Aה J ≢─▪fi◔כ♩⌐≈™≡( ┼─

) 

▪fi◔כ♩ ─₈ ⌐∕℮ ℮₉₈∞™√™

∕℮ ℮₉─ ⌂ ⅜╒≤╪≥╩ ╘≡⅔

╡⁸ ⌂ ≤⌂∫≡™╢⁹√∞⁸₈ ╛ ₉

⌐≈™≡ ╠─ ≢ ⅎ╢ה ∆⌂≥⌐ ⇔≡│

₈∕℮ ℮₉─ ≢№╢⅜⁸₈∞™√™∕℮

℮₉─ ⅜ ↄ ╘≡™╢⁹ ─

┼─ ╙ ⇔≡™ↄ ⅜№╢⁹

ⱪ꜠♀fi♥כ◦ꜛfi ה ─ ה╡⅜

⌐≈™≡─ ⁸ ─ ⅎ⁸ ⅜≢⅝╢ ⌐

≈™≡⁸₈∕℮ ℮₉ ─ ╘╢ ⅜ ™─≢

⌐∕℮ ℮≤ ∂≡™╢≤ ⅎ

╠╣╢⁹ 

Kה S≢─▪fi◔כ♩⌐≈™≡ 

( ─ ╡ ╡ⱷ♃ ) 

╩ ⇔≡⁸ ⌐ ⇔≡ ╩ ≡

ה╢ ╡ ╡╩ ℮⌂≥─ ⌐ ∆╢▪fi

♩כ◔ ⌐≈™≡│⁸₈ ⌐∕℮ ℮₉₈∞™

√™∕℮ ℮₉╩ ⇔≡™╢ 50 ╩

╘≡™╢⅜⁸A J─▪fi◔כ♩ ⌐ↄ╠═₈≥

∟╠≤╙ ⅎ⌂™₉╩ ⇔≡™╢ ⅜ ⅎ≡

™╢⁹ ⱡכ♩╩ ™≡⁸ ╡ ╡─

╩ ∆╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[ ─ ] 

⌐ ה ⌐ ↕∑⁸ ה

─ ₁⅛╠ ▪♪Ᵽ▬☻╩ ⅝⁸ ─

╡ ╡╩ ↕∑≡™⅝√™⁹ ╩

⌐ ≢⅝╢◦☻♥ⱶ ╩ ⅎ≡™ↄ↓≤⁸

╕√⁸ Ⱡ♇♩꞉כ◒─◦☻♥ⱶ╩ ⇔⁸

╠⅜ ╪≢ ה ⌂≥⌐ ⇔⁸ ╠

─ ≢ ╩ ≢⅝╢╟℮⌂◦☻♥ⱶ╩

∆╢↓≤⅜ ≤⌂╢⁹ 

 

 



 

 

A 5  SSHꜞ◘כ♅                         
ₒ ╕≢─ ╣ₓ 

SSH з ─ ─ ─ ≈≤⇔≡ ⇔≡™╢⁹ ⌐│ ⁸

⌐№√╢₈ ₉≤™℮ ╩ ⅛╠ ╕≢ ⇔™╢ √∞⇔ ─╖⁸₈ ₉⅛╠

₈ ┘─ ₉⌐ ⁹₈ ₉ ≢│ 60 ™ ⅜ ↕╣≡™╢⁹∕─ ─™ↄ≈⅛⅜

⌐ ∆╢ ╩ ∫≡™╢⁹↓─₈SSHꜞ◘כ♅ ₉│ ─₈ ₉≤│ ⌂╢

─ ≤⇔≡ ⇔≡™╢⁹ │ ⁸SSHꜞ◘כ♅ ─ │

╩ ∆╢⌂≥⁸ ─ ⌐ ∂≡ Ȁ≢ ≢⅝╢↓≤⅜ ≢№╢⁹

─ ⌐⅔™≡│⁸∆←⌐ ⌐ ╡ ╗─≢│⌂ↄ⁸ ⌐⅔↑╢ ⌂ ⁸

╩◌ꜞ◐ꜙꜝⱶ⌐ ╡ ╣≡™╢↓≤⅜ ≢№╢⁹

 

[  

₁⌂ ─ ╩ ⇔≡⁸ ⌐⅔↓╢

≤ ╩ ↕∑╢↓≤⅜≢⅝╢⁹ כ♥

ⱴ ≤∕╣⌐ ⌂ ─ ╩ ™⁸♦

♃כ ≤ ⌂ ╩↕∑╢↓≤≢⁸ ╩

⅝ ╩⇔ ↕∑╢ ╩ ┬↓≤⅜≢⅝╢⁹

○ꜞ☺♫ꜟ─ ⌐≈™≡ ≢─ⱪ꜠

♀fi♥כ◦ꜛfi╩ ™⁸ ⌐╕≤╘↕∑╢↓≤

≢⁸ ╩ ↕∑╢↓≤⅜≢⅝╢⁹ 

 

 [   

 1 2   13  

 

[ ] 

ה  

─ 8ה7 ≤⇔≡ ⁹

52 ≢№∫√⁹ 

 

ה ה  ⱴכ♥

   

4/22 ╤℮∕ↄ─   

5/12 ╤℮∕ↄ─   

5/20 ╤℮∕ↄ─   

6/3 ◄◒☿
ꜟ ╩ ™√♦
♃כ  

 

6/10   

6/17   

6/24 

 

 

7/1 

 

 

ⱴכ♥ 7/8

 

 

9/9   

9/30   

10/1   

10/7   

 

 

 

 

ⱴכ♥ 10/14

 

 

10/21   

10/28   

11/4   

11/18   

12/9   

Ɽה 12/16
꞉כⱳ▬fi♩

 

 

1/13   

1/20   

1/27   

2/3 ⱳ☻♃כ   

2/17 ⱳ☻♃כ   

3/10 SSH   

ⱴכ♥ ₈ⱵⱵ☼─ ⌐≈

™≡₉₈⅔ ─ ╩ ╢₉₈Ɫ♅Ⱶ♠

─ ⌐≈™≡─ ₉₈ⱡ▬☼◐ꜗfi☿

ꜞfi◓─ ╖₉₈ ─ ⌡ ╡ ╩

╢₉₈ ─ ⌐⅔↑╢ ╩

╢₉₈ ─ ™√ ⌐ ╩ ↑╢₉₈

ⱪꜝ☻♅♇◒≤∕─ ⌐≈™≡₉₈

─ ₉ 

ה ⌂ ─ ( ) 

─ │⁸ ⌐⅔↑╢  

╛ ─ ─ ╣╩  

≢ ∏ ∆╢⁹ 

Ƃ ♦כ♃─ ╛ ─  

╩ ⅎ√ ╩ ♃כ♦√™  

⌂≥╩ ∆╢↓≤≢⁸ ⌂ ⅎ╩ 

≢⅝╢╟℮⌐⌂╢⁹ 

Ƃ ₁⌐⁸ ⌂ ⌐⅔↑╢  

⅛╠⁸ ⱴכ♥─ ╩ ℮⁹ 

Ƃ ╟╡○ꜞ☺♫ꜟ─ ─ 

 ה

♃כ♦  

 ה

♃כ♦  

 ה

♃כ♦  



 

 

≤⌂╡⁸ ⁸ ⁸ ⁸ ⁸ ┘

─ ─◘▬◒ꜟ╩ ™⁸ ╩ ╘

╢⁹ 

Ƃ ⅛╠ ↕╣≡™╢  

⌐ ↑≡⁸ⱳ☻♃כ ╩ ⁸ ╩

∫≡™ↄ⁹ 

ה ⌐≈™≡│ ⌐ ─

⌂ ╩ ∫≡™╢√╘⁸ ╟╡

⌐ ╡ ╕∑√⁹ 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[ ה ] 

╩ ∫≡™╢ ≢ ─▪fi◔

♩כ ╩ ™√⁹ 

─ ≤ ─ ⌐ ⇔≡

─ ╛ ⁸ ⌂ ╩

∆↓≤⅜ ⌂⅛∫√≤ ⅎ╢↓≤⅜≢⅝╢⁹♥כ

ⱴ ≢ ⇔⁸ ╕≢ ⅜⅛⅛╢ ⅜

⅛∫√⁹ 

⌐≈™≡ ⌐╟╢ ⌂ ─ ╡

╡ ⱷ♃ ╩ ⇔√⅜⁸ │ ⌂

⌐ ╦∫≡™╢⁹ 

↓╣╕≢─⁸ ♃כ♦⁸ ─

⁸ ⅛╠ ⌐≤™℮ ╣╩

∫≡™√⁹╕√ ─ SSH

⁸ SSH

╩ ∆╢↓≤╛⁸ ≢ ∆╢ ─

╩ ↄ↓≤≢⁸ ⌐ ╡ ╗ ─

╩ ∫≡⅝√⁹ ♃כ♦─ ⌐≈™≡─

╡ ™│ ⅜╛╛ ™ 18 ⅜⁸

╛ ─ ⌐≈™≡─ ╡ ╡╙ ─

⅜₈≥∟╠≤╙ ⅎ⌂™₉ ≤ ⅎ≡™╢

5,6 ⁹↓╣│ ─ ─♃כ♦╢╟⌐

™⌐ ⅛⌂ ╩ ⅎ╢╟℮⌐⌂∫√⅜⁸  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌂ ☻♃▬ꜟ⌐ ⇔√ ⌐ ♅▼

♇◒ ⌐≈™≡ ⇔√ ╩ ⇔⌂⅛∫

√ ≢№╢≤ ⅎ≡™╢⁹ 

 

[ ─ ] 

 │⁸↓╣╕≢ ⇔≡⅝√

─ ≤ ─ ⌐ ∫≡⅛╠

─ ⌂◌ꜞ◐

ꜙꜝⱶ─ ╩

≤∆╢⁹╕√

╩ ⅛

╠ ≢╛╢↓≤

─ ╛

─ ⌐ ≢⅝

╢ ≤ ╙

™ ≢ ╘≡™⅝√™⁹↓╣⌐╟╡ ─

─ ╩ ∆⅛⁸╙⇔ↄ│ ⇔ↄ ∟

→≡ ╘≡≡™ↄ ≤∆╢⅛╩ ≤ ™

≢ ∆╢↓≤≢⁸ ⌐ ∆╢⸗♅ⱬכ

◦ꜛfi─ ╩ ⅎ√™⁹



 

 

A 7  TOK                            
ₒ ╕≢─ ╣ₓ 

╕≢│⁸TOK ─ⱪ꜡◓ꜝⱶ╩ IBO ⅜ ∆╢ ה ≢ ⇔≡⅝√⅜⁸

│⁸ ─ ─ ≢─ ≤⇔√⁹TOK │⁸∕╣ ≤⇔≡─◌ꜞ◐ꜙꜝⱶ

⅜⇔∫⅛╡≢⅝≡⅔╡⁸ ⁸⌡╠™⁸ ⁸ ─ ≤∕─ │⁸ ─™ↄ╙─≢│№

╢⅜⁸ ─◌ꜞ◐ꜙꜝⱶ─ ≢↓─ ⌐ ∫√ⱪ꜡◓ꜝⱶ╩ ─ ≤⇔≡ ∆╢⌐│⁸

⅛⌂╡ ⅜№╢⁹↓╣⌐ ↄ ⅜ ≢⅝⌂™─≢№╢⁹∕↓≢⁸ │ TOK ─◄♇☿fi☻╩

⇔≡⁸▪꜠fi☺⇔≡ ∆╢↓≤≤⇔√⁹
 

[  

⁸TOK ─◄♇☿fi☻╩ ™≡⁸ ╩

℮↓≤⅜≢⅝╢⁹ 

⁸↓↓≢ √ │⁸☻◐ꜟ≤⇔≡

─ ⌐ ≢⅝╢⁹ 

 

 [   

 

 

ה ]  ] 

╛ ⌐ ╡ Ᵽ▬▪☻ ⅜№╢↓≤╩

╢ ℮™≥ⱴכ◐☻⌐ ⅜№╢⁸⁹

⅜ ∫≡™╢ ╛ ─☿♇♩─↓≤≢⁸

╛ ⁸ ─ ╖⌐⌂╢⁹↓╣⅜№╢↓≤≢

│⁸ ⌂ ≢╙≈⌂⅞ ╦∑≡ ╩

∆╢↓≤⅜≢⅝╢⅜⁸ ≢ ╛ ╩

⇔⁸ ∫√ ╩╙√╠∆↓≤╙№╢⁹↓─

─ⱴכ◐☻ ╩ ╢↓≤≢⁸∕─ ≤ ╩

╢⁹ ≢│⁸ ≤│ ⅛╩ ⌐ ℮

⅜⁸∕─ ⌐Ᵽ▬▪☻⅜⅛⅛∫≡™╢↓≤│

⌂ⱳ▬fi♩≢№╢⁹ 

⁸∕─ ╡ Ᵽ▬▪☻ ╩ ─ ╩ ™≡

ↄ☻◐כⱴ⅜ ∫√ ╩╙√╠∆↓≤│⁸╟

╒≥ ↄⱷ♃ ╩ ⅛∑⌂™≤ ≠ↄ↓

≤│≢⅝⌂™⅜⁸ ─ ╩ ╡⁸∕╣

╩ ∆╢↓≤≢⁸∕─ ╡⌐ ≠ↄ↓≤⅜≢⅝

╢⁹∕─ ─ ╩ ⇔⁸ ╩ ™≡

↕∑╢⁹ 

⁸ ─ ╩ ┬≤≤╙⌐ ∫√ ╩

╢ ⅜⁸ ∞↑╩ ⌐⇔≡ ╩ ⇔≡╙⁸

╠╣╢ │ ╠╣≡™╢⁹↓╣╒≥ ↄ─

╩ ≢⅝╢─│⁸ ⅜ ∫≡™╢ ≤™

℮ ─⅔⅛→≢№╢⁹ ⁸ ⌐

╠╣√ ─ ╩ ⅎ≡⁸ ⌐

│ ─ ⌐ ╖ ╪≢ ╩ ╖ ∆⁹

≢│Way of knowledge ─ ≈─ ─℮

∟ reason ⅜↓─ ╩ ╖ ⇔≡™╢≤

⇔≡™╢⅜⁸∕─│√╠⅝╩ ╢↓≤│⁸ ─

╡ ∟╩ ╢ ≢ ≢№╢⁹↕╠⌐ ≤™

℮ ⌐│ ⌐⅔™≡ ─│√╠⅝│

─╙─≢№╢⁹╙∟╤╪⁸↓─ ⌐╙☻◐

│ⱴכ ™≡™╢─≢⁸↓↓≢╙ ─ ╩  

 

 

 

™≡ ─ ╡⌐ ≠⅛∑╢ ╩∆╢⁹ 

 ↕╠⌐⁸ ≢ ╪∞ ─ ╩ ⇔

≡⁸ ╩ ╢↓≤≤⁸ √∟⅜ ╡ ╪∞

╩ ╡ ╢√╘⌐⁸ ⌐ ╡ ╪∞

╩ ⌐ ⌐ ─ ≡ ≤ ─ ⌐

⇔≡ ↕∑√⁹ 

 

ה ]   ]  

─▪fi◔כ♩╩ ⇔√⁹ 

ה ╕≢─ ⌂≥⌐│⁸ ╩╟™ ⌐╙∫

≡™ↄ√╘⌐ ─™™™↓≤╩ ↄ ™≡⁸♦

ⱷꜞ♇♩╩ →∏⌐™√─≢│⌂™⅛≤ ≠⅛

ה⁹√╣↕ ≈─ ⌐ ⇔≡⁸ ≈─ ╩

╢─≢│⌂ↄ⁸№╠╝╢ ⅛╠ ╢↓≤≢⁸╟

™ ╩ ╢↓≤⅜≢⅝╢⁹╕√⁸ ⌐ ⇔≡

∆←⌐ ╩ ∆─≢│⌂ↄ⁸ ≢ ⇔√

╡⁸ ⅎ√╡∆╢↓≤⅜ ∞≤ ∫√⁹ 

ה ╕≢ ─ ─◒☿│ ≢│╦⅛╠⌂⅛

∫√↑╣≥╙⁸ ─ ─╙─╩ ╢≤ ─◒☿

⅜╦⅛╡╕⇔√⁹╕√⁸ ⌐≤∫≡ ─╟™

⇔⅛ ↑ ╠⌂™≤™℮ ⅜™↑⌂⅛∫√

≤ ה⁹√⇔╕™ ⅜ ∆╢√╘⌐│⁸ ╩

≈↓≤⅜ ⌐⌂╢─≢⁸ ⌐ ╦╢

√∟⌐≤∫≡ ⌂╙─⌐⌂╢≤ ה⁹√∫

⅜ ⇔≡™╢ ⅜ ∫≡™╢↓≤╩ ╘≡

∂√⁹ 

 

[ ─ ] 

↓╣╕≢ ─ ⌐⅔™≡

╩ⱷ▬fi⌐⇔√◌ꜞ◐ꜙꜝⱶ│ ⇔≡↓⌂⅛

∫√⁹↓╣╩⁸ │⁸ ╠╣√ ─ ≢

⌐ ─ ≢ ∫√⅜⁸ │ ⌐

⇔⁸ ₈ ₉─ ≢ ∆╢⁹

⅜ ↕╣╢ ≢№╢⁹ 

ה ─☻◐ꜟ─ ╩≥─ ⁸

≢ ⅎ┌ ⅜ ╠╣╢─⅛⁹ 

ꜟ◐☻─↓ה │⁸ ≢ ℮─⅜╟™─⅛⁸

≢ⱪכꜟ◓ ⌐ ℮─⅜ ⌂─⅛⁹ 

─↓ה ─Ɽⱨ◊כⱴfi☻ (

≤ⱬⱠ♇☿─ )│ ⌐

⅔↑╢╙─≢№╢⅜⁸ ─ ≤⇔≡⁸ ↓

─ ╩ ╠⌂™ ≢⁸ ≢⅝╢╙─⌂─⅛⁹

( │ ─ ╩ ╢) 



 

 

ⱴכ♥ B  
 
B 1                               
ₒ ╕≢─ ╣ₓ 

2012 ╕≢─ ⌐⅔™≡⁸10 PL ⌐☻כ◖ ⇔ Ȁ≤™℮ 1 ─

╩ ⇔≡™√⁹⌡╠™│⁸₈ ─╖╩ ↕ⅎ╢─≢│⌂ↄ⁸ ⅛╠ ╖ ≡╢╟℮⌐ ∆

╢╟℮⌂ ╩ ⌐ ↑╢↓≤₉┼─ ⅝≢№╡⁸ │⁸ הꜟ♩◒ⱬה ─ ⅎ ⌂≥

≢ ℮ ╩ ∫≡™√⁹ 2 ≤ ╦∑≡⁸3 ╩ ⌐ ⌐ ℮ ╩

↕∑ ⇔√⁹↓╣⌐╟╡ ⌐⅔™≡ ⌐ ⅜ ™ ╩ ℮↓≤⅜≢⅝⁸ ⅜ ─

─ ╩╙℮ ╕≢ √ ≢ ≢⅝╢╟℮⌐⌂∫√⁹↓─╟℮⌂ ╩ ∆╢√╘⌐⁸

2013 ⅛╠ з и─ 5 ≤╙ ⇔≡⁸ 8 ╩ ⌐ ≢⅝╢ כ♃☻⅜

♩⇔√⁹ │∕─ 2 ⌐№√╢⁹

 

[  

ה  ─ ╛ ─ ⌐╟╡⁸

⅛╠╖╢↓≤╛ ∆╢↓≤⌂≥

╩ ⇔≡⁸ ⌂ ≤ ┘≈™√ ⌂ ה

╩ ∆╢ ╩ ⌐≈↑↕∑╢⁹∕─

↓≤⅜₈╦⅛╡√™₉≤™℮ ⁸∕⇔≡∕─

⌐№╢ ╩ ∆╢⁹ 

 

[   

1 ⱪ꜡▪◒♥▫Ⱪꜝכ♬fi◓ PL ☻כ◖

17  

 

ה ]  ] 

1 ─ ≠↑ 

 │⁸10 PL ⌐☻כ◖ ↕╣√ 8

─ ≢№╢⁹ з 5 ≤⁸ 2

⌐ ⅎ⁸ Ȁ ─ 8

╩⁸ 8 ─ ≤⇔≡ ⌐

∆╢⁹⌂⅔⁸∕─ ─ ─ ╩ ∏╢

↓≤⌂ↄ⁸PL◖1╖─☻כ ╩⇔≡™╢⁹

│ ≤ ─ 2 ╩ ∆╢⁹ 

 

2 ─ ╩ ⇔√ ≤  

 ─ ─ ≢│⁸ ─ ≤─

≢⁸10 │₈ ₉≤₈

◄Ⱡꜟ◑כ ₉╩ ⌐ ℮⁹↓─ ≢№╣

┌⁸ⱬ◒♩ꜟ כꜝ◌☻╙≡∫№≢ ≢№╢⅛─

╟℮⌐ ⅎ⁸ ℮ │ ─ ⌐ ╕╢⁹

⇔⅛⇔⁸∕─ ⁸ ⅜ │ ∞

≤™℮ ╩ ∟╛∆™⁹  

 ≤⇔≡ ╩ ⁸ ⌐ ⁸

⌐ⱬ◒♩ꜟ ╩ ∆╢↓≤⌂≥⅜ ≤

⌂╡⁸ ⅜ ™ ─ ⅜ ↄ

⅜№╢⁹ 

 ↓─╟℮⌂ ∫√ ⌐╟╢ │

⌐ ⌂ ╩⅝√∆⁹↓╣│ ─ ⅜

╪≢™╢ ≢│⌂™⅛≤™℮ ⅜№∫

√⁹ 

₈ ⌂ ╩ ⌐ ⇔≡ ┘⁸ ─  

╩ ∆╢ ─ ≢⁸ ⌂ ⌐ 

╡ ╗ ╩╙≈↓≤₉⅜↓─ ╩ ∆╢

∞↑≢⌂ↄ⁸₈ ⌐ ⇔≡ ╩ ∆

╢ ╩ ∆╢↓≤₉⁸₈ ⅜™⅛⌐ ≈⅛╩

⇔⁸ ⌐≈⌂⅜╢╟℮⌂ ╩ ╘╢↓

≤₉⌂≥⌐╙ ≢⅝╢≤ ⅎ⁸ ─ ╩

⇔√⁹ 

 ─ │⁸ ≢ ↕╣╢ ╡≢№╢⁹∆

⌂╦∟⁸ ─ ≢№╢ ⅛╠ ╖ ≡╢

╟℮⌂ ─ ⅜ ↄ─ ⌐ ╦∫

√⁸ ─ ╛ ─ ⌐ ⌐ ∫

√⁸11 ⌐⌂∫≡ ╛ ⌂≥

ↄ─ ⅜ ≤∆╢ ─ ⅜☻ⱶכ☼⌐

™∫√ ─▪fi◔כ♩ ⅜ ╠╣≡™╢⁹ 

 

3  

 ─ ╡⁸ ⌐ ╩ ⌐ ╘⁸

⅛╠ ≤ ╩ ⇔≡ ╘╢⁹ 9

─ ⅜ ™√╘⁸ ≤⇔≡│⁸

≢ з 5 ⁸ ≤ ≢ ℮

╩ ╦∑≡ 3 ≤⌂╢⁹ 

 ≢│ ╘⅛╠ ╩ ╘≡ ⇔⁸

≢ ╩ ┬↓╤ ≢ ─ ⇔

⌐ ⇔ ─♃כ♦ ⌐│ ─ ─♦

╩♃כ ∆╢⁹ⱬ◒♩ꜟה ─ │ ─

≢ ℮⁹ 

 ─ ⅜ ⌂™╟℮⌐╖ⅎ╢⅜⁸

⌂≥∂∫ↄ╡ ╡ ╗ ╩ ⇔≡ ↄ─

⁸ ⌂ ╩ ⇔≡™╢

─≢⁸ ⅛╠ ╖ ≡╢╟℮⌂ ╩

⌐ ↑╢ ≤⇔≡™╢⁹ 

 

4  

5 

6 

7 

≤  

 

 

─  

 4

 

ה Ȁ 4  



 

 

9  

10 

11 

12 

1  

2 

3 

 

≤  

 

─  

─♃כ♦  

─  

 

─ ⇔ ≤ⱬ◒♩ꜟ 

─ ⇔ ≤  

─ ⇔ ≤  

─  

╩ ↑╢  

≤ ◄Ⱡꜟ◑כ 

─ ─  

 

ה ]  ]  

 

─▪fi◔כ♩╩ ∆╢⁹╕√ 11

╛ 12 ⌐ 10 ≢─ ⅜ ⅝√⅛≤™℮

╙▪fi◔כ♩╩ ⇔≡ ∆╢⁹

│ 11 ╕≢⅜ ⁹  

 ─ 10 ↑▪fi◔כ♩│ 4

─ 13 ⁸ ⇔√ 11 ↑▪fi

│♩כ◔ 4 15 ⅔╟┘

1 ≤⌂∫≡™╢⁹10 17 ⁸11 15

⅛╠ ╩ √⁹ 

 

▪fi◔כ♩ ≤  
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─ⱪ꜠♀fi♥כ◦ꜛfi╩ ≢ ⅎ╢╟

℮⌐∆╢√╘⌐│⁸╕∏│ ╩ ⌐≈↑↕∑

╢↓≤≤ ≢ ∆╢↓≤⌐ ╣↕∑╢↓≤

⅜ ≢№╢⁹∕─√╘⌐⁸ ─ ╛

╩ ∫≡⁸╕∏│ ─ ─ ╡─↓≤╩

≢ ≢⅝╢╟℮⌐↕∑╢⌂≥⁸ ⌂ⱪ꜠♀fi

─fiꜛ◦כ♥ ⅛╠ ╘╢↓≤⌐⇔√⁹ ⌐⁸

1 ≢│ ─♥◐☻♩╩╕╢≢ ⅜

™√ ≢№╢⅛─╟℮⌐ ⇔≡ ≢ ℮꜠

─fiꜛ◦כ♥◦ ╙ ℮↓≤⌐⇔√⁹2 ⌐

│♥◐☻♩⌐ ⇔ ─ ╩ ↑ ⇔√╙─

╩ ∆╢ ╩ ⅎ╢ ≢№╡⁸ ╩ ∫

√ ╩∆╢↓≤≢⁸ 3 ⌐⌂∫√≤⅝⌐

⇔∫⅛╡≤⇔√○ꜞ☺♫ꜟ─ⱪ꜠♀fi♥כ◦ꜛ

fi⅜≢⅝╢╟℮⌐⌂╢─≢│⌂™⅛≤ ⅎ╢⁹ 

 

[   

 │ ⁸ ⌐☻כ◖ √╢

─☻כ◖ ≢№╢⁹◒ꜝ☻│⁸ ⁸

─ ⅛╠ ↕╣≡™╢⁹ 

 

ה ]  ] 

 

│╕∞ ⁸ ☻כ◖≥ ↑↕╣

≡⌂ↄ⁸ ⅜₈◖Ⱶꜙ♬◔כ◦ꜛfi з₉≤

₈ з₉─ ╩ ↑≡™╢⁹∕─√╘⁸

≈─ ╩ ↕∑⌂⅜╠ ╩ ⇔≡

™╢⁹₈◖Ⱶꜙ♬◔כ◦ꜛfi з₉≢▬fiⱪ♇♩

⇔√╙─╩ ⇔≡₈ з₉─ ─ ≢

▪►♩ⱪ♇♩─ ╩↕∑√╡⁸₈ з₉≢

╪∞ ╩ ⌐⇔≡₈◖Ⱶꜙ♬◔כ◦ꜛfi

з₉≢ ™╢ ╩ ↕∑√╡∆╢⌂≥⁸

─▬fiⱪ♇♩≤▪►♩ⱪ♇♩─ ╩

⌐ ∫≡™╢⁹ 

 ⌐ │ ⅜ ╩ ⇔≡™╢⅜⁸

⌐ │Ⱡ▬♥▫Ⱪ☻Ⱨכ◌כ─

English as a Lingua Franca ─ כ▫♥≥

ⱶ♥▫כ♅fi◓╩⇔≡™╢⁹ 

 

╩ ⇔√  

─ ╩ ⌐≈↑↕∑╢⌐│⁸ ╩ ⌐

↑↕∑ ╩ ┌∑⁸ ─ ╩⇔∫⅛╡≤

≢⅝╢╟℮⌐↕∑╢↓≤│⁸╙∟╤╪ ≢

№╢⁹⇔⅛⇔⁸ ─ ™√™↓≤╩ ™√╡

⇔√╡∆╢⁸ ╩ ∆╢ ╙ ⌐≈↑↕∑╢ 

 

 

⅜№╢⁹∕─√╘⁸ ⌂ ⌐

⇔√ ≢│⌂ↄ⁸ ╩ ⇔√ ╩ ∫≡

™╢⁹ ╙ ╩ ∆╢↓≤⌐╟╡⁸ ⅜

∆╠∆╠ ─ ⅛╠ ≡ↄ╢₈ ─ ₉⅜

≢⅝╢╟℮⌐⌂╢⅛╠≢№╢⁹♥◐☻♩⌐ ≡⅝

√ ╩ ╙ ↕∑√ ⁸▬fiⱪ♇♩⇔√

╩ ⇔≡⁸ ╩ ╠∑√╡ ╦∑√╡∆╢

▪►♩ⱪ♇♩─ ╩ ∫√⁹╕√⁸♥◐☻♩─

─ │⁸ ≢ ⇔≡ ≢ ⅎ↕∑╢

⌂≥⁸ ╩ ™√▬fi♃ꜝ◒◦ꜛfi╩ ⇔√

╩ ∫√⁹ ⌐│⁸ ╩ ⇔≡ ≢

─fiꜛ◦כ♥◦꜠╢∆ ◦כ♥◦꜠⁸∑↕╩

ꜛfi◖fi♥☻♩╩ ℮⌐ ∫√⁹ 

 

Ⱡ▬♥▫Ⱪ☻Ⱨכ▫♥─≥כ◌כⱶ♥▫כ♅

fi◓ 

─ ─◓fi♅כ▫♥ⱶכ▫♥─≥

≢│⁸ ─ ─ ╩ ╡⁸ ⅜ ≢

∫√ ╩╙≤⌐⇔≡⁸ ⌐ⱪ꜠♀fi♥כ◦ꜛ

fi╩↕∑╢ ╩ ╙ ∫≡™╢⁹ ⌐ ╩

⇔≡ ↔∆⅛≤™∫√ ⌂╙─⅛╠ ╕╡⁸☺

ꜗⱤⱠ♇♩ ⌐⌂∫≡ ╩ ↕∑√╡⁸

╛ ≢ ⌐⌂∫≡™╢↓≤⌐≈™≡

⌐ ↕∑⁸ ₁⌐ ⇔™♩Ⱨ♇◒╩ ∫√

╙─╩ⱪ꜠♀fi♥כ◦ꜛfi↕∑≡™╢⁹ 

 

[ ─  ] 

─ ╟╡╙ √∟⅜ ⌐ⱪ꜠♀

fi♥כ◦ꜛfi⌐ ╡ ╪≢⅔╡⁸ ╙ ⌂™≢

─ ™√ ⇔™ ╩ ≢ ≢⅝╢╟℮

⌐⌂∫≡™╢╒≥≢№╢⁹↓╣│⁸ √∟⅜

╩ ⅎ╢╟℮⌐⌂╡√™≤™℮ ™ ⅜№

╢⅛╠∞≤ ╦╣╢⁹∕─ ™ ╩ ⌐⇔⌂

™√╘⌐╙⁸ √∟⌐│ ⇔꜠ⱬꜟ─ ™

╩ ⅎ ↑≡™⅝√™≤ ⅎ≡™╢⁹ⱪ꜠♀fi♥

╙ⱴכ♥─fiꜛ◦כ ─╙─╩ ╡ ╣≡

™ↄ↓≤≢⁸ ⌐ ─ⱪ꜠♀fi♥כ◦ꜛ

fi⅜≢⅝╢╟℮⌂ ╩ ∫≡™⅝√™⁹           



 

 

ⱴכ♥ C  
 
C 1                       
ₒ ╕≢─ ╣ₓ 

│ 1 SSH ─ ≢⁸IB ◒♇ꜞⱩכꜟ─ ⌐ ⇔⁸ ─

♩כⱳ꜠ה ◒♇ꜞⱩכꜟ⌐ ╩ ⇔≡™╢⁹ ⌐⅔™≡╙ ◒ꜝ☻⅜ ╡ ╣≡™╢

╩◒♇ꜞⱩכꜟ ™√ ⌐≈™≡ ⇔⁸∕╣⌐ ≠ↄ ╩ ∫≡⅝≡™╢⁹ 

( 2 SSH )╟╡ ─ ≢│⁸ ─ ╛ ⅛╠⁸ ╠─ ╛

⌐╟∫≡ ╩ ╖ ≡≡™ↄ ╩ ⇔≡™╢⁹∕─ ─ ≢⁸꞉fiⱭכ☺ⱳכ

♩ⱨ◊ꜞ○▪☿☻ⱷfi♩( OPPA ≤ ╩♩כ◦(∆ ⇔⁸ⱷ♃ ⌐╙ ⇔≡™╢⁹∕↓≢

≢│⁸ ─ ─ ≢№╢≤ ⅎ⁸ ⅛╠ ⌐ ⇔√≤⅝⌐☻ⱶכ

☼⌐ ─ ⅜ ⅎ╢╟℮⌂ ╩ ⇔⁸ │ ─ ╘⌐⁸∕╣∙╣

≢ ⌂ⱳ▬fi♩≤⌂╢ ╩♅▼♇◒ꜞ☻♩≤⇔≡ ⌐ ⇔⁸ ⌂ⱳ▬fi♩╩ ⅎ↕ⅎ╢

╩ ∫√⁹

 

[ ] 

╩◒♇ꜞⱩכꜟ  ™╢↓≤⌐╟╡⁸ √∟⅜

╠─ ∟ ╩ ⇔⁸╟╡ ™ ╩ ∕

℮≤ ⌐ ┬╟℮⌐⌂╢⁹╕√⁸ ⌐

∆╢ ⅜≈ↄ╟℮⌐⌂╢⁹ ─ ≢⁸

╙ ⌂ⱳ▬fi♩⅜ ⌂─⅛╩ ⌐♅▼♇◒

ꜞ☻♩≤⇔≡ ⇔⁸ ⌐ ⅎ√↓≤╩ ↕

∑╢⁹╕√⁸ ⌐ ⌐ ⅎ√↓≤⅜≥─

╟℮⌐ ⇔√⅛╩ ⌐ ↕∑╢⁹↓─ⱪ

꜡☿☻⌐ ╣↕∑╢↓≤╩ ≤⇔⁸

♃ⱷה ─ ─ ╩

℮⁹ ה ─ ⌂↓≤⅜ ⌐⌂∫

≡™╢↓≤⅛╠⁸ ⅜ ⅜╢≤ ⅎ╢⁹ 

 

[   

1 ◒ꜝ☻ 188  

2 ◒ꜝ☻ 194  

 

ה ]  ] 

1 ╩◒♇ꜞⱩכꜟ ™√ ⌐≈™≡ 

 ╩∆╢⌐ √╡ ╩ ╕∑≡⅝√

─└≤≈│⁸ ─ ╛ ╩™⅛⌐ ╠

⅛⌐∆╢⅛≤™℮↓≤≢№╢⁹ ≢╙₈ ה

₉≤™∫√₈ ─ ₉╟╡╙₈ ה

₉≤™∫√ ⌐ ⅜ ⇔™╙─⁸≈

╕╡₈ ₉⌐⅔™≡│⁸ ─ ⅜

⇔ↄ⁸∕↓⌐ ╛ ╩≥℮ ∆╢⅛

│ ⅝⌂ ╩◒♇ꜞⱩכꜟ⁸≢↓⧵⁹╢№≢

⇔≡ ⌐ ⌐ ─ ╩ ∆╢↓≤

⌐╟╡⁸ ≤│₈ ⅎ╠╣╢╙─₉≤™℮

⅛╠₈ ╠⅜ ∆╢╙─₉≤™℮ ─ ╩

╡⁸╟╡ ™ ╩ ⇔≡ ⌐ ╓℮≤

∆╢ ╩ ⌐≈↑↕∑╢↓≤╩ ≤⇔≡™

╢⁹IB │◒♇ꜞⱩכꜟ─ ─ ₈ ה

₉╛₈ ⌐⅔↑╢◖Ⱶꜙ♬◔כ◦ꜛfi₉

⌐ ↑╠╣≡™╢⅜⁸ ⌐≤∫≡│∕╣╟╡╙ 

 

⇔√ ₈ ₉╛₈ⱡכ♩ ₉

╩◒♇ꜞⱩכꜟ⌐ ⇔√ ⅜ ⅛╡╛∆™≤

ⅎ⁸ ⌐ ╩◒♇ꜞⱩכꜟ⁹╢™≡⇔

⇔≡ √∟⌐ ⅎ√™ │ ─ ⌂╙─≢

№╢⁹ 

ᵑ ╡ ╗═⅝↓≤│ ⅛ B─  

ᵒ≥─╟℮⌂ ⅜≈ↄ↓≤╩ ⇔√ ⌂─

⅛ B ≤ A ─  

ᵓ ⌐ ╣⌂™╟℮⌐ ∆╢↓≤─  

↓╣╠─↓≤╩ ⇔≡ ꜞⱩכꜟ╢™≡⇔

♇◒─ ╩ 1⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ─◒♇ꜞⱩכꜟ╢™≡⇔  

 

2 ╩◒♇ꜞⱩכꜟ ™≡ ╩ ≡≡™╢  

 



 

 

2 ♅▼♇◒ꜞ☻♩⌐≈™≡ 

 SSH ≤⇔≡ ₁⌂ ⇔™ ╡ ╖╩ ℮√╘

⌐⁸ ╩ ╖ ∆ ⅜№╡⁸ 6 ─

≢─ ─ ⌂╡╩ ∆╢√╘⌐⁸6 ╩

⇔≡─◌ꜞ◐ꜙꜝⱶ─ ⇔╩ ∫√⁹∕─ ≢⁸

∕╣∙╣─ ≢ ↕ⅎ╢═⅝ ╙ꜞ☻♩▪

♇ⱪ≢⅝√↓≤⌐╟╡⁸ ⅜≥─ ╩ ⇔≡

╙⁸ ↑⅜⌂ↄⱳ▬fi♩╩ ↕ⅎ√ ⅜≢⅝╢

╟℮⁸ ⅜ ∫√⁹ ≢ ↕ⅎ╢═⅝ ╩

♅▼♇◒ꜞ☻♩≤⇔≡ ⌐ ⇔⁸ ⌂ⱳ▬

fi♩╩ ↕ⅎ↕∑╢ ╩ ∫√⁹ ⌐⁸

─ ≢ ⌐ ∆╢ ⅎ⅜≥─╟℮⌐

⇔√⅛╩ ⌐ ↕∑√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ]   ]  

1 ─≡™≈⌐◒♇ꜞⱩכꜟ  

ᵑB─ ≤⇔≡⁸ ╡ ╗═⅝ ╩

⇔√↓≤⌐╟╡⁸∕╣╩ ╪≢ ⇔⁸ ╡

╙℮≤∆╢ ⅜ ⅎ√⁹ 

ᵒB ⁸A ─ ≤⇔≡⁸≥─╟℮⌂ ⅜≈ↄ↓

≤╩ ⇔√ ⌂─⅛╩ ⇔√↓≤⌐╟╡⁸

∕╣╩ ⇔ ∆╢ ╙ ╠╣╢╟℮⌐⌂

∫√⅜⁸ ⌐ ─ ╕≢≢ ⇔≡⇔╕℮◔

╙☻כ ╠╣╢⁹ 

ᵓ ⌐ ╩∆╢ │⁸ ⅜ ∂

≢ ╩ ↑≡™╢↓≤╙№╡⁸ ╛꜠

ⱳכ♩ ≢ ⅜ ╠╣╢╟℮⌐⌂∫≡⅝√⁹ 

2 ♅▼♇◒ꜞ☻♩⌐ ∆╢  

 ─ ≢ ∫√ ─

≢╖╢≤⁸ 25 │ 63.1⌐ ⇔≡⁸ 26

│ 64.8 ≤╦∏⅛⌂⅜╠╙ ↄ⌂∫≡™╢⁹

↓╣│≥─ ≢╙ ∆╢↓≤≢№╡⁸ √∟

─ ⅜ ⇔≡™╢ ⅜ ╠╣╢⁹

≢│ ╠╣⌂™ ≢№╡⁸♅▼♇◒ꜞ☻♩─

≢№╢≤ ⅎ╠╣╢⁹ 

3  

26 ⌐ ∫√ ▪fi◔כ♩

2 ─ ╩ ∆⁹ ≥─ ╙

⅜ 0⁸ ⅜ 4  

 ─

  

↓─ │⁸ ⅜ ⅛╢

╩⇔╟℮≤∆╢ ⅜

∂╠╣╢⁹ 

3.8 3.3 

ה ה ─ │

─ ╩ ┌∆─⌐

≢№╢⁹ 

3.6 3.4 

↓─ ≢│⁸ ⌂ⱳ▬

fi♩╩⅝∟╪≤ ⇔≡™

╢⁹ 

3.7 3.3 

↓─ ≢│⁸ ─

╩ ↕∑╢─⌐ ⌂

╛ ╩ ⅎ≡™╢⁹ 

3.6 3.2 

↓─ │⁸ ─ ⅜

╦ↄ╟℮⌐ ⇔√

╩⇔≡™╢⁹ 

3.6 3.1 

≥─ ╙⁸ ─ ╟╡ ™ ╩ ⇔≡™

╢⁹♅▼♇◒ꜞ☻♩╩ ™≡⁸ ─

╩ ⌐ ⅎ≡™╢↓≤⁸∕⇔≡ꜟכⱩꜞ♇◒╩

™≡ ─ ⌐ ╩ ⇔≡™╢↓≤⅜

⅝ↄ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

[ ─ ] 

Ⱪꜞ♇◒│⁸כꜟ─  ⌐ ∆╢

╩ ≡╢↓≤╩⌡╠∫≡ ⇔√╙─≢№╢⁹

⌐ ≠™≡⁸ ⌐ ∆╢ ╩≈

↑╢↓≤⌐│ ⅜№∫√≤ ∂≡™╢⅜⁸

⌂ ⌐│₈ ═╢ ₉╛₈ ╩ ╖ ≡

╢ ₉ ╙№╢⁹ │∕─╟℮⌂ ╩≈↑╢

╙◒♇ꜞⱩכꜞ─╘√ ∆╢ ⅜№╢⁹╕

√⁸╕∞IB─ꜟכⱩꜞ♇◒⌐ ∫√╙─≤│™

ⅎ⌂™─≢⁸ ⇔≡™ↄ ⅜ ↕

╣√⁹♅▼♇◒ꜞ☻♩╩ ⇔⁸ ⌂ⱳ▬fi

♩╩ ⌐ ╠⅛⌐⇔√⅜⁸ ≤™℮↓≤

╙№╡⁸№╕╡ ≢⅝√ ⅜⌂™⁹≥

─╟℮⌐ ∆╣┌╙∫≤ ⅛╩ ⇔⁸

⇔≡™⅝√™⁹╕√⁸ ≢─

OPPA◦כ♩ ⌐≈™≡╙ ⇔≡™⅝√™⁹ 

♅▼♇◒ꜞ☻♩─  

 



 

 

C 2                          
ₒ ╕≢─ ╣ₓ 

⅜ ≢⅝╢ ⌂ ─ ╩ ╢ ≤⇔≡⁸꞉fiⱭכ☺ⱳכ♩ⱨ◊ꜞ○▪☿☻ⱷfi

♩כ◦♩ ⁸OPPA ≥♩כ◦ ∆ ─ ⌐ ╡ ╪≢⅝√⁹ ─ ╛ ה ─

⌂≥≤ ┘ ↑≡⁸ ⇔™ ╩ ⇔≡™ↄ ⌂ ╩ ╡ √∑╢↓≤⅜≢

⅝√ ╛⁸ ≢ ╩≥─╟℮⌐ ┘⁸∕─ ⅜ ╦∫√─⅛╩ ↕∑╢↓≤≢⁸ⱷ♃

╩ ≢⅝√≤ ⅎ╢⁹╕√⁸OPPA◦כ♩≤™℮ 1 ≢♩כ◦─ ╠⅜ ⇔√↓≤╩

⌐ ≢⅝╢─≢⁸ ╙ ≢⅝≡™╢⁹OPPA ╩♩כ◦ ∆╣┌⁸30 40 ╩ ≤∆

╢ ⌐⅔™≡╙⁸ ╩ →╠╣╢↓≤╙ ⅛∫≡⅝√⁹⇔⅛⇔⁸╒╓ ⌐ OPPA ♩כ◦

⌐◖ⱷfi♩╩ ↄ ⌂≥ ─ ⅜ ⅝™↓≤╙ ≢№╡⁸ ─ ≤ ⌐⁸↕╠⌐

╩ →╢ ⌂ ╩ ∆╢↓≤⅜ ≢№∫√⁹

 

[  

╩ ↕∑⁸ⱷ♃ ╩

∆╢√╘⌐⁸OPPA◦כ♩⅜ ≢№╡⁸∕─

⁸ √⌐ ∆╢ ⅜⁸ ╩

≢⅝╢ ≤⇔≡ ∆╢≤ ⌐⁸ ─

ה ה ה↕ ⌂≥ ╩◖fi♩꜡כ

ꜟ≢⅝╢╟℮⌐⌂╢⁸≤ ⅎ√⁹ 

 

[   

 26 ⌐⁸OPPA ╩♩כ◦ ⇔√ │⁸

─ ╡≢№╢⁹ 

3₈SS ₉ 170  

1₈SS ₉ 210  

1₈SS ₉ 210  

2 SS ₉ 220  

2₈ ₉ 30  

3₈ ₉ 20  

 

ה ]  ] 

1 OPPA◦כ♩─  

 25 9 ⅛╠OPPA◦כ♩ ─ ╩ ╘⁸

≢№∫√ ⅛╠

╩ ↑⁸25 12 ╟╡ ╩ ╘√⁹26

│⁸ ⅛╠ ─ ≢ OPPA ─♩כ◦

⌂ ╡ ╖ ╘√⁹ ⅜⁸ SSH─

╩ ⅝ ↑≡ↄ∞↕∫√↓≤╙№

╡⁸ ⅜ ↕╣≡™╢ⱡ►Ɫ►╩ ™⌂⅜

╠ ≢⅝╢ ≤⌂∫√⁹25 ⌐ ⇔√

⌂◖ⱷfi♩─ ⅝ ╛ ⌂ ™─

⅜⁸26 ─ ≤⌂∫√⁹ 

↓↓≢│⁸ ⅜ ⇔√ 2₈ ₉╩

⌐ ∆╢⁹₈ ₉≢ OPPA ╩♩כ◦ ⇔

√ │ ─ ╡≢№╢⁹ 

2₈ ₉ 

 A.. ≤ ◄Ⱡꜟ◑7 כ  

 B.  7  

 C. ─ ≤ ╦╡  9  

 D. ─  8  

 E.  9  

  

 

F.  7  

 G. ⌐│√╠ↄ ─≈╡ ™ 8  

 H. ≤  7  

 I. ─  8  

 J. ≤  7  

⇔√ OPPA ♩כ◦ ┘ │⁸╒╓

╡≢№╢ ⌐⁸OPPA◦כ♩╩ ⁹ 

 

2 ◖ⱷfi♩─  

─ ≢⁸◖ⱷfi♩ ⅝⅜ ⌐⌂╢

↓≤╩ ╣√⁹ 30 ─◒ꜝ☻╩ 15

⇔≡™√≤∆╢≤⁸ ─◖ⱷfi♩╩30

≢ ™√≤⇔≡╙⁸ √╡ 4 ╩ ∆╢↓≤

⌐⌂╢⁹ ⅜⁸ ╩ ╡ ╡⁸∕─ ≢

╙ ∞≤ ∫√↓≤╩ ™√↓≤≢⁸OPPA ◦

─♩כ ╩ ⅜ ∂╠╣╢√╘⌐╙⁸ ⅜

ↄ◖ⱷfi♩⅜ ⌂ ╩ √∆⁹ ─ ─

⌐⁸◖ⱷfi♩╩ ™√ OPPA◦כ♩╩ ⌐

∆≤⁸ ─╙─∞↑≢⌂ↄ⁸ ™⌐ ═√

╡⇔≡™╢⁹◖ⱷfi♩⅜⁸╟╡ ↄ ⅎ↕∑√╡⁸

┼─ ⌐╙ ╩ ⅎ√╡∆╢─≢⁸

≢ ↄ↓≤⅜≢⅝≡⁸⇔⅛╙⁸ ≢⌂ↄ≡

│™↑⌂™⁹ 

∕↓≢⁸ │⁸ ╕≢ ™≡⅝√◖ⱷfi♩

╩ ⇔⁸ ⌐ ╩ →╠╣╢◖ⱷfi♩

╩ ∆╢↓≤⌐⌂∫√⁹◖ⱷfi♩╩ ⇔≡

╖≡⁸ ⅛∫√─│⁸ ─ ™√ ─

⌐ ∆╢╙─≢⁸↓╣│⁸Ɽ♃כfi ≢⅝

⌂™⁹∕╣ ─◖ⱷfi♩≢⁸ ⅜№╢ 7Ɽ

⌐fiכ♃ ⇔≡╖√⁹ 

Ɽ♃כfi  

─⧵ה ╡≢∆⁹ 

ה ↄ ≢⅝≡™╕∆⁹ 

≥╡⅛∫⇔ה ⅎ√↓≤⅜ ™≡№╡╕∆⁹ 

│╣↓ה ≢∆⁹ 

Ɽ♃כfi  

℮⧵≡⇔℮≤ה ™╕∆⅛⁹ 

⅛─╢⌂℮⧵−⌂ה ⇔╕⇔√⅛⁹ 

ה ⌐≥─╟℮⌂ ⅜№╡╕∆⅛⁹ 

 



 

 

Ɽ♃כfi  

ה  ⅛∫√⁹ 

ה  ≢∆⌡⁹ 

Ɽ♃כfi  

ה  ≢ ⅝╕⇔╞℮⁹ 

─↓ה  │≥↓⅛ ∫≡™╕∑╪⅛⁹ 

Ɽ♃כfi  

ה ⌂ ⅎ ה⁹∆≢ ⅎ╢─≢│⌂ↄ⁸ ∆

╢↓≤╩ ⌐⇔╕⇔╞℮⁹ 

Ɽ♃כfi  

ה  ╡╕⇔╞℮⁹ 

ה ⇔╕⇔╞℮⁹ 

↕╠⌐⁸ ↄ─◖ⱷfi♩╩ ═⁸ ⌂◖ⱷ

fi♩ ╩ ∫≡™⅝√™⁹ 

₈ ⌂ ™₉─  

─ ⅜ ╕╢ ≤ ╦∫√ ⌐⁸ │

₈ ⌂ ™₉⌐ ⅎ╢⁹ ⌐≥─╟℮⌂

₈ ⌂ ™₉╩ ∆╣┌ ™─⅛ ╗⁹

∫√≤⅝│⁸∕─ ≢ ∆╢ ╩™ↄ

≈⅛ →≡⅔⅝⁸₈∕╣╠─ ╩ ∫≡ ≈

─ ╩ ⅝⌂↕™⁹₉≤™℮ ╙№╢≤─

─ ╩ ™≡™√─≢⁸ ─ │∕─Ɽ

⅜≥↓╢∆⌐fiכ♃ ⅛∫√ ─Ɽ♃כfi

⁹ 

⅜ ™√ OPPA ╩♩כ◦ ↄ ╗ ⌐⁸

₈ ⌂ ™₉≤⇔≡≥─╟℮⌐ ↄ─⅜ ™

─⅛⅜ ⌐ ⅛∫≡ↄ╢⁹╕√⁸ ₐ

ₑ─ ⌐│⁸ ─ ⌐⁸

™⅜ ™≡№╡⁸≤≡╙ ⌐⌂∫√⁹ ⅎ┌⁸

≤ ─ ─Ɑ⁸│⌐☺כ 

₈ ≤ ─ ™│ ∞╤℮ ₉ 

₈ │ ╩ ⅎ╢─∞╤℮ ₉ 

─╟℮⌐ ™≡№╢⁹₈ ⌂ ™₉╩ ╘≡

ⅎ╢↓≤≢⁸∕╣∙╣─ ─ ⌐╟∫≡⁸

⌐≥─╟℮⌂ ╩ ∆╢─⅛⅜ ⌐

⌂╡⁸ ─Ᵽ♃כfi ─╟℮⌂ ⅝ ⌐ ╦∫

√⁹ 

1₈ ⌂ ™₉─  

 

₈ ─ ₉ 

─ ⌐│⁸≥─╟℮⌂╙─⅜№╢

─⅛⁹ ─ ה ה ה ─

╩ ∫≡⁸ ≈ ─ ╩ ⅝⌂↕™⁹ 

 

₈ ─≈╡ ™₉ 

≤│ ⅛⁸╕√⁸ ⅜≈╡ ℮ ≤│

⅛⁹ 

₈ ≤ ₉ 

≤│≥─╟℮⌂ ∞╤℮⅛⁹

⁸ ─ ה ⁸ ⌂≥─

╩ ™≡ ⇔⌂↕™⁹ 

 

ה ]  ]  

OPPA ─♩כ◦  

⌐ ⅜№∫≡╙⁸ ⅜ ⇔≡™╢

⌂ ─ ╩⁸ ─ ≢

╙⁸ ╩ ╖ →≡™ↄ ┘╩ ∂⌂⅜╠ ⌐

╡ ╗ ╩ ╢√╘⌐⁸OPPA◦כ♩╩

⇔≡™╢⁹↕╠⌐⁸ ≢ ⇔√↓≤╩ 1 ─

≢♩כ◦ ≢⅝╢↓≤≢⁸ ≢ ⇔√

≤ ≢ ╪≢™╢↓≤≤─ ⅜ ⅛

╢╟℮⌐⌂╢⁹↓─╟℮⌂ ╡ ╡⅜≢⅝╢↓≤

≢⁸ ─ ≤─ ⌐╙ ⅜ ↄ╟℮⌐⌂╢⁹

↓─↓≤│⁸OPPA ♩כ◦ ─╙℮ ≈─

≢№╢ⱷ♃ ─ ⌐ ∫≡™╢≤

ⅎ╢⁹ ─ ⌐ ↄ ≢─ ╩

∆╢ ⌐│⁸ ⇔√ ≤ ≤─

╦╡⌐≈™≡ ╣╢↓≤╙№╡⁸ ╕⇔™

╙ ╠╣√⁹ 

 ─ ≤ ⌐⁸₈ ⌂ ™₉─ ⌐⁸

5 ─ ≢ ⅝⁸ ⌐│⁸ ∂ ™⌐

ⅎ√ ╩ ⇔≡⁸₈ ≤ ─

─ ⅎ ╩ ═≡⁸№⌂√─ ⅎ │≥─╟℮⌐

╦╡╕⇔√⅛ ─ ⅎ ⅜ ╦∫√↓≤

⌐≈™≡≥℮ ™╕∆⅛⁹₉╩ ↄ⁹ 2│⁸

─ ─↓─ ─ ≢№╢⁹ 

│ │₈ ₉⁸ ↕╪│₈ ₉─

≢№╢ ⁹OPPA◦כ♩╩ ⅛⌂ↄ≡

╙⁸ ─ ╡ ╡⅜≢⅝√─⅛│ ≢⅝⌂™

⅜⁸ ↄ↓≤⌐╟∫≡ ─ ╩╟╡

⌐ ╢↓≤⅜≢⅝√≤™℮ ≢⁸ ⅜ ⌐

™√≤ ≢⅝╢⇔⁸ⱷ♃ ⌐ ─ ╩

╢↓≤⅜≢⅝√≤ ⅎ╢⁹ 

2 ─  

 

 ↕╪ 

 

≤ ╦╣≡⁸↓╣

╕≢│√∞ ™≤™

℮▬ⱷכ☺∞∫√

⅜⁸∕─ ⌐│ ⅝

⌂ ⅜№╢≤ ∫

√⁹╕√⁸√∞↓℮⌂

╢≤ ™ ╪≢™√

⅜ ∆╢↓≤⌐

╟∫≡ ↕╣√⁹

™ ╖∞↑≢⌂ↄ

⅜ ⅛∫≡ ⅛

∫√≤ ℮⁹ 

│ ™

⇔⅛⌂ↄ≡ ╩

╢⌐№√∫≡╙⁸

ⅎ⌂™ ╛ ╠

⌂™ ╙№∫√

⅜⁸ │ ⌐

╖⅜╕⇔≡⁸ ≈

≈─ ─

╙ ⇔⁸ ⌐ ╣

╢↓≤⅜≢⅝√⁹ 

 

 

│ ╛ │№

∫≡╙⁸ ⌐│ ⅎ

⌂™╙─∞⅜⁸ ⅝

↕⅜№╢ ⌐│√

╠ↄ ≢№╣┌⁸

⌐∆╢↓≤≢ ₁⌂

⅜ ⅎ≡⅝√⁹ 

│⌂╪≤⌂

ↄ─ ⇔⅛⌂ↄ

≡ ⌂ ≢

⇔⅛ ≢⅝⌂⅛

∫√⅜⁸ │

≤™℮╙─╩

⌐ ⇔⁸ ⇔

∆↓≤⅜≢⅝√⁹ 



 

 

 

▪fi◔כ♩  

▪fi◔כ♩ ─ ⁸OPPA◦כ♩⌐ ∆╢

⌐≈™≡ ∆╢⁹ ⅜ ∆╢▪fi◔כ

♩ ≢№╢⁹ 

21 ─ ╦╡⌐∕─ ─╕≤╘╩ ↄ≤ 

⅝⁸ ⌐ ™√↓≤╙ ╢ 

22 ─ ╦╡⌐∕─ ─╕≤╘╩ ↄ≤ 

⅝⁸ ─ ≢╕≤╘╠╣╢ 

23 ─ ╦╡≢⁸ ╘≤ ╦╡╩ ╡ ∫ 

√≤⅝⁸ ⇔╦⅛∫√↓≤⅜№╢ ⅜∆╢ 

24 ─ ╦╡⌐ ╘≤ ╦╡╩ ╡ ∫ 

√≤⅝⁸ √⌐ ⅎ╢ ⅜≈™√≤ ∂ 

╢ 

₈+2 ⌐∕℮ ℮⁸+1 ∞™√™∕℮ ℮⁸

0 ≥∟╠≤╙ ⅎ⌂™⁸-1 №╕╡∕℮ ╦⌂™⁸

-2 ↄ∕℮ ╦⌂™₉≢ ⇔√╙─╩

⇔≡⁸ ⌐ ⇔√╙─⅜⁸ 3≢№╢⁹ 

3 │⁸OPPA◦כ♩─ ╩ ≢⅝≡™

⌂™╟℮∞⅜⁸ 1 ה 2 │⁸ ⅜

⌡ ≢⅝≡™╢≤ ⅎ∕℮∞⁹ ⌐⁸ 23 ╛

24 ─ ⅛╠│⁸ ╩ ≢⅝√≤─

ⅎ╩ ∂≡™╢ ≢ ⅜ ╠╣√⁹ 

3▪fi◔כ♩  

 3  1

 

2  

21 -0.14 +0.13 +0.61 

22 -0.11 +0.05 +0.32 

23 +0.10 +0.47 +0.43 

24 +0.06 +0.33 +0.61 

  

[ ─ ] 

OPPA ╩♩כ◦ ∆╢≤⁸ ⅜

↕∑╢↓≤⅜≢⅝╢≤ ⌐⁸ⱷ♃

─ ⌐╙ ≈↓≤⅜ ⅛∫≡⅝√⁹⇔⅛⇔⁸

─ ─ ⅛╠ ∆╢≤⁸↓╣╠≤

⇔≡⁸ ה ⌂ ─ ⅜ ╦⌂ↄ

≡│™↑⌂™↓≤⌐ ↄ⁹ ≢№╢

₈ Ᵽ◌꜡꜠▪╩ ⇔√ ≤

╩ ∆╢ ┘₉╩ ∆╢⌐│⁸ ה

─ ─ ⌂◌ꜞ◐ꜙꜝⱶ

⌐ ╡ ╕⌂ↄ≡│⌂╠⌂™⁹ ⁸

╩ⱪכꜟ◓ ↕∑⁸ ╩

∆╢☻◐ꜟ╛ ╩ ∆╢▪fi◔

─♩כ ⌐ ╡ ╪∞⁹╕√⁸ ─

ⱪ꜡◓ꜝⱶ╙ ⇔√⁹ │⁸↓╣

╠─ ╩╕≤╘≡⁸ ⇔≡™⅛⌂ↄ│⌂╠⌂

™⁹ 

 ─ ⅜ ⅛╡ ╘√⁹

─ⱱכⱶⱭכ☺⌐№╢ₐ ∆═⅝ ה

╩ ╕ⅎ√ ה ≤ ─ ╡ ⌐

∆╢ ₒ ⌂ⱳ▬fi♩ₓ

╡╕≤╘ ⌐e│⁸

⌐ ↑≡₈ ∆═⅝ ה ⌐ ⇔√

ה ⌐≈™≡₉─ ⌐│⁸ ∆═

⅝ ≤⇔≡⁸₈ⱷ♃ ╛ ⁸

╩ ⌐∆╢╙─ ₉╛₈ ⌐ ╦╢

™⌐ ⅎ╢√╘─╙── ה ⅎ ₉╩ ╡

→≡™╢⁹↓↓≢╙⁸₈ ⌂ ™₉─ ⅜

↕╣≡™≡⁸ ⇔™ ≤⇔≡ ⌐↕╣

≡™╢⁹OPPA◦כ♩╩ ∆╢↓≤≢ ↕╣

≡™╢ ⅜⁸ ⅜ ∆ ≤⅛⌂╡

⇔≡™╢─≢⁸ ╩ ∫≡↓─ ╡ ╖╩

╘≡™⅝√™⁹ 

 

 [  ]  

1.₈ ⱳכ♩ⱨ◊ꜞ○ OPPA ─ ─

₉ ⁸ 25 8 26

 

2.₈ⱷ♃ ₉ ⁸ 20 10

10  

3.₈21 ☻◐ꜟ₉P ,B ,E ⁸

⌂╒╖ ⁸ 26 4 20

 

4.₈ ╩ ╗₉ ה ה

⁸ 23 9 10  

5. ⱱכⱶⱭכ☺ 



 

 

ⱴכ♥ D  
 

D 1                                 
ₒ ╕≢─ ╣ₓ 

⅔╟┘ ≤ ⇔⁸ ─ ╛ ─ ⁸ ╩ ∆╢⁹ ≢│⁸

≢ ℮ ╩ ⌐⁸ ≤ ⅜ ⇔≡ ⁸ ─ ╩⅔↓⌂™⁸ ⅜

╛ ≤ ⌐♦▫☻◌♇◦ꜛfi╩ ℮⌂≥ ⌐╟╢ ─ ╩╘↨⇔√⁹ │⁸

─ ⅜₈ ₉⁸₈ ₉╛₈ ⱴ⌐⁸כ♥╩₉ ⌐ ↑

≡ ≢ ╩⅔↓⌂∫√⁹

 

 [  

⌐≤∫≡⁸ ≢ ╘╠╣╢ ≤│ ∞

╤℮⅛⁹ │▪♪Ⱶ♇◦ꜛfiⱳꜞ◦כ⌂≥≢

╕⇔™ ╩ ⇔≡™╢⅜⁸ │∕╣╩

⌐ ⇔⁸∕╣╩ ⇔≡⁸ ⇔≡™╢

│ ⌂™─≢│⌂™⅛⁹╗⇔╤⁸ ≢─ ☻

♃▬ꜟ╛⁸ ─ ⁸ ─ ╡ ⁸∕╣

╠╩ ⌐ ∆╢↓≤⌐╟∫≡⁸ ≢

⌂ ╩ ⇔⁸∕╣╩ ⇔≡™ↄ─≢│

⌂™∞╤℮⅛⁹ 

╕√⁸ ─ ⅝ ╡ ╩ ⅎ╢ ≢№╢

₈ ⱴ⌐⁸כ♥╩₉ ─ ⅜ ╩

∆╢↓≤⌐╟∫≡⁸ ─ ⅜ ⅜╡⁸

≢│ ⌂ ⅛╠─ ⅜ ↕╣╢↓

≤⌐╟∫≡⁸ ⅜╟╡ ⌐ ⇔⁸ ─

─ ⅜ ≢⅝╢≤ ⅎ╠╣╢⁹ 

 

[ ]  

2  

PL ⱪ꜡▪◒♥▫Ⱪꜝכ♬fi◓ ◒ꜝ☻ 23

 

 

ה ]  ] 

⌐╟╢  

1  5 16 ( ) 5   

  

₈ ─ ₉ 

─₈ ─ ₉≢│⁸

ⱷ♦▫▪⅛╠ ↑ ∫≡™╢ ─ ─

⌐≈™≡⁸ ─ ╩ ⇔≡™╢

╩ ≤⇔≡ ⇔⁸ ⌐ ╩ ╘√⁹ 

 

2  7 8 4   

  

₈ ה ≤ ─ ₉ 

─ ≢│⁸ ⅜ ↕╣√

╙⁸ ⅜ ⅎ⌂™─│⌂−

⅛⁸ ─ ⌂≥⁸╟╡ ⌂ ≢ ╠╣

╢ ╩ ⇔⁸ ⌐⁸₈™⅛⌂╢ ⅜

♩כⱴ─꜠ⱳכ♥℮™≥₉⅛™⇔╕ ╩ ╘

√⁹ ╩ ⌂ ⌐ ∫≡ ⅎ╠

╣⌂™─│⌂−⅛ ⅎ↕∑╢꜠ⱳ⁹√∫№≢♩כ 

3  1 26 4   

   

₈ ─ ≤ ≤

⌐ ⅝╢ ₉ 

─ ≢│⁸ ꜠ⱳכ♩╩ ⇔

ⱴ│₈כ♥⁹√ ⌂╢ ╛ ╩ ≈ ₁⅜

™⌐ ⇔№℮↓≤│ ∞╤℮⅛₉≢№∫√⁹

─ⱴכ♥ ╩ ⌐ ∆╢⁹ 

₈ ₉≤│⁸≥─╟℮⌂ ⅛⁹ √∟

│ ≤™℮ ╩╟ↄ ℮⅜⁸∕─

⅜ ╦╣╢╒≥⁸∕─ ─ ⇔↕╩ ∫≡™

╢⁹⌂−⁸ ╩ ≢⅝⌂™─⅛⁸∕╣╩

ⅎ╢ ≢⁸╟╡ ⌂ ⌐ ∟ ∫≡ ⅎ≡

╖╢ ⅜№╢⁹ 

─ ⌐⁸ ⌐ ─ ꜠ⱳכ♩

╩ ⇔√⁹ 

⌂╢ ╛ ╩ ≈ ₁⅜ ™⌐

⇔ ℮↓≤╩ ⌐↕∑≡™╢⁸╟╡

⌂ ⅜№╢≤∆╣┌∕╣│ ∞≤

™╕∆⅛⁹ ≤≤╙⌐№⌂√─ ℮≤

↓╤╩ ═≡ↄ∞↕™ 

 

√≤ⅎ ─╟℮⌂ ⅜ ∆╢≤⇔

≡╙⁸ ⌂╢ ╛ ╩ ≈ ₁⅜

⇔≡™ↄ↓≤╩ ⌐∆╢ ⅜№╢≤

∆╣┌∕╣│ ∞≤ ™╕∆⅛⁹ ≤

⌐№⌂√─ ℮≤↓╤╩ ═≡ↄ∞↕™⁹ 

 

꜠ⱳכ♩─ ≤⇔≡⁸ 

ᵑ ─ │≥─ ≢№╢⅛⁸ ⇔ 

 ⌂⅜╠╕≤╘╕⇔╞℮⁹ 

ᵒ ─ ─ ⅜№╢≤⇔√╠≥─╟℮⌂

╙─⅛ ⇔≡╖╕⇔╞℮⁹ 

ᵓ ─ ⌐ ∆╢ ⌐ ∆╢ ╩

╖≡╖╕⇔╞℮⁹ 

╕∏⁸ ⅜ ⅎ≡⅝√ ╩ ↕∑√⁹

─ ─ ╘ ≤⇔≡⁸ ≤│ ℮

ⅎ ◖ⱷfi♩ ╩ ⇔⁸ⱡכ♩⌐ⱷ⸗↕∑√⁹

─ ⌐≈™≡─ ─ⱳ▬fi♩╩ ∆↓

≤⌐ ↕∑⁸ ⌐⁸ ─ⱳ▬fi♩╩ ∆↓≤

│⁸ ─ ╩ ⅎ╢↓≤⌐≈⌂⅜╢↓≤⅜

↕╣√⁹ 

 



 

 

╩ →╢ ≤⇔≡⁸ ⌐№→

╠╣√ ─ │₈ ─ ₉⁸

₈ ₉⁸₈ ─ ₉≢№∫√⁹ 

⌐⁸∕╣╠╩ ⌐ ⅎ╢ ⅜ ╘╠╣√⁹

⌂−⁸ ⅜ ╩ →╢─⅛⁹⌂−⁸

⅜≢⅝№⅜∫≡⇔╕℮─⅛⁹∕╣╠╩ ⅎ╢

ⱥfi♩≤⇔≡⁸ꜟⱠהⱴ◓ꜞ♇♩─ The 

Human Condition, 1933 by Rene Magritte ╩

⌐ ⁸ ╩ ≡ ⌐⌂╢ ╩ ⌐ ⅎ↕

∑√⁹∕⇔≡⁸ ⅜™⅛⌐ ╩ ↕∑╢⅛

╩ ↕╣√⁹ ⁸ ─∞╕⇔ ╩ ⇔≡⁸

⅜ ⅎ╢⅛╩ ⌐ ⅎ↕∑√⁹ 

─ⱪ꜠♀fi♥כ◦ꜛfi  

 ⌂ ≢⁸ ₐ ₑ

aה ה ₑ ─ ╩ ⌐

↕∑⁸∕─ ╩ ═⁸ ╩ ⇔⁸

⅜ 15 ≢ⱪ꜠♀fi♥כ◦ꜛfi∆╢⁹ ⌐

│ Microsoft  PowerPoint ╩ ⁹ 

 

 

ᵑ ─ⱶכꜝ☻▬≥fiכ▪ꜟ◒ ⅎ 

ᵒ ●►♃ⱴ─  

ᵓ ─ ─ ╡ ═─

 

ᵔ ─ ─  

 

≤⇔≡⁸ ─ ╩ ⇔√⁹ 

ᵑ ─ ꜠ⱬꜟ≤⇔≡⁸ ™≡™╢ ⅜☿

fi♃כ ─ ⅜ ↑╢ ⅜ ⌐≈ↄ╟

℮⌐∆╢⁹ 

ᵒ√∞ ═╢─≢│⌂ↄ⁸₈⌂−⁸∕─╟℮⌐™ⅎ

╢─⅛₉⁸₈≥℮⇔≡⁸∕℮⌂∫√─⅛₉╩ ╠

⅛⌐∆╢⁹ 

ᵓ ⌂ ⁸™╕─ ┼─ ⌂≥─

╩ ╣╢⁹ 

ᵔ ⇔≡™╢ ─ ה ╩ ⅎ√

⌐∆╢⁹ 

⌐ ⇔≡│⁸ ™≡™╢ ⅜ ⌐

⌐ ∆╢ ╩╕≤╘≡ⱨ▫כ♪Ᵽ♇◒

⇔√⁹╕√⁸ ─ ⅜ ⇔√ ≢⁸≥─

╟℮⌂ ⅜ ╕⇔™⅛╩ ⌐ ↕∑√⁹ 

 │ ─ ≢№╢⁹ 

ᵑ ⇔ ─ ⅝↕⁸ ™⁸ ∆☻Ⱨכ♪  

ᵒPowerPoint ─╕≤╘ ─ ⅝↕⁸ ∆

╢ ⁸  

ᵓ ╦⅛╡╛∆↕  

 

 

┼─  

─ ─ ─▪fi◔כ♩  

─ ⌐≈™≡⁸ ╩ ↑√ ⌐▪fi

♩כ◔ ╩⇔√ 

 

ᵑ ⅜⅔╙⇔╤⅛∫√⅛ 

ᵒ ─ ⌐≈™≡ 

ᵓ ─꜠ⱬꜟ⌐≈™≡ 

▪fi◔כ♩  

з ─⅔╙⇔╤↕ 

 
 

и ─  

 
 

й ─꜠ⱬꜟ 

 
 

⌐♦▫☻◌♇◦ꜛfi╩ ≤⇔√ ≢⁸

⅜ ⌐ ⇔√⁹ ─ ⌐ ↕╣

╩ ⌐⇔≡™√⁹ ─ │ ⅛╠

─ ⅜ ≢№╢⅜⁸ │ ─

⌐ ╦∑≡ ─ ≢№∫√⁹

⌐≈™≡ ™≤ ∂╢ ╙ ™≤ ∂╢

╙╒╓ ≢№∫√⅜⁸ ─ ─ ⅜

╡⌂∕℮⌐⇔≡™╢ ╩ ≡⁸ ™≤ ∂╢

─ ⅜╛╛ ⅛∫√⁹ ─꜠ⱬꜟ⌐≈™≡

│⁸ ─▪fi◔כ♩ ⌐ ╠╣√₈

ⅎ╢╟╡╙ ⅎ╢ ≢№∫√₉≤™℮◖ⱷfi♩

⌐ ╣≡™╢╟℮⌐⁸ └≤╡⅜№╢

⌐≈™≡ ⅎ⁸∕╣╩ ⌐ ⇔⌂↑╣┌⌂

╠⌂™ ☻♃▬ꜟ≢№∫√↓≤⅛╠⁸╛╛ ⇔

↕╩ ∂√╟℮≢№╢⁹ 

 

ⱪ꜠♀fi♥כ◦ꜛfi ─  

─ ⌐≈™≡⁸ ╩⅔↓⌂∫√ 

ᵑ ⌂ ⅜ ⌐≈™≡™╢⅛⁹ 

ᵒ ╙↓─ ≢ ╘≡™ↄ═⅝⅛⁹ 

₈ ⌂ ⅜ ⌐≈™√⅛₉≤™℮ ⌐ ⇔

≡│⁸ ⅜ ⇔√ ⌐≈™≡│⁸⅛⌂╡

™꜠ⱬꜟ─ ⅜ ⌐≈™√≤™℮ ⅜╒≤

╪≥≢№∫√⁹╕√⁸₈ ⌐╟∫≡╕≤╘ ╛ ⅎ

⅜ ℮─≢⁸ ⇔ↄ ≢⅝⁸↕╕↨╕⌂

≢⅛╪⅜ⅎ╢⅝∫⅛↑⌐⌂∫√₉≤™℮ ╙

√™┼╪⅔

╙⇔╤⅛∫

√, 77%

⅔╙⇔╤

⅛∫√, 23%

0% 50% 100%

─

™, 0%

─ ╛

╛ ™, 56%

─ ╛

╛ ™, 23%

─

™, 21%

0% 50% 100%

⇔™, 0%
╛╛ ⇔™, 

56%
╛╛ , 38% , 6%

0% 50% 100%



 

 

⅛╠ ╠╣√⁹ 

₈ ╙↓─ ≢ ╘≡™ↄ═⅝⅛₉≤™℮

⌐ ⇔≡│⁸₈╛╡√™⅜⁸ ⌐ ⅜⅛⅛╡

∆⅞╢₉≤™℮ ⅜╒≤╪≥╩⇔╘√⁹₈ ─

⌐╦⅛╡╛∆ↄ ⅎ╢√╘⌐│≥─╟℮⌐ ⅎ

⌂↑╣┌⌂╠⌂™⅛╩ ⅎ╢↓≤⅜≢⅝⁸ ╩

≢⅝√₉≤™℮ ⌂ ⅜ ⅛∫√⁹ 

 

─  

⌂ ⅛╠─ ⌐≈™≡ 

─ │⁸ ─ ╩ ⇔⁸

∕↓⅛╠ √⌂ ╩ ↕∑≡™ↄ√╘─

╩ ⇔⁸ ╩ ⇔≡™ↄ√╘─ ╩

∆╢╙─≢№∫√⁹ 

│⁸↓℮™℮ ⌐ ⌂↕™≤ ⅎ╠╣⁸∕

╣ ─ ⌐≈™≡─ ─ ⌐≈™

≡ ↕╣≡⅝≡™╢─≢│⌂™⅛⁹ │ ⁸

⅜№╢≤∕─ ⌐ ≡⇔╕℮ ⅜№╢⁹

╙ ∫≡™╢╙─⁸ ⅎ╛∆™╙─┼

⅛∫≡™⅝╛∆™⁹∕╣╠⅜ ↕╣╢≤⁸

╛ ─ ⌐≈⌂⅜∫≡™⅝⁸∕─ ⌐

╟∫≡│⁸ ∫√ ⅜ ↕╣╢⅛╙⇔╣⌂

™⁹™⅛⌐⁸ ⌂ ≢ ⅎ↕∑╢⅛⌐╟∫

≡⁸ ╩Ᵽꜝfi☻─ ╣√ ⌐↕∑≡™ↄ─

≢│⌂™⅛ 

─ ⌐≈™≡ 

─ⱪ꜠♀fi♥כ◦ꜛfi≢│⁸₈ ╩≥℮╛

∫≡ ∆╢─⅛₉≤ ∆╢ ⌐⁸ ─

─ ⅜ ╠╣√⁹ ≢│⌂ↄ⁸ ⌐

⇔√ ≤⇔≡ ╦∫≡™╢↓≤╙ ─▪

fi◔כ♩⅛╠ ╖ ╣√⁹ ─ ≈ ה

╩ ⇔⁸№╢ ╩ ⇔ ⅜ ≢⅝╢

╟℮⌐ ≢⅝╢ ╛ ╩ ⇔⁸∕╣╠

╩ ⇔≡ ╦╣╢ ╖≢⅜ ─ ╩ ╘

≡™╢≤ ≢⅝╢⁹ 

⌐⁸ ⌐ ⅎ╢≤™℮ ⌂ ╩

∟⁸ ∆╢ ─ ⌐╟∫≡⁸ ─

⌐≈⌂⅜╢─≢│⌂™⅛⁹ 

⅜ ≢⅝╢╟℮⌐⌂╢√╘⌐│⁸

╛ ⅛⌂ ⌂ ⌐ ┘≈↑ ≢⅝╢

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ╙∕─╟℮

⌂ ╩ ╛⇔≡™⅝⁸ ─ ─

≤⇔≡™⅝√™⁹ 

 

 

 

 

 

 

 

 

 

 

 



 

 

D 2  SSH                              
ₒ ╕≢─ ╣ₓ 

SSH │ 20 ⅛╠ ≤ ⇔⁸ ⌐╟╡⁸ ─ ⅛

╠ ─ ╕≢ ≢│ ∆╢↓≤ ⌂™ ⌐≈™≡ ה ╩

⇔≡⅝√⁹ │ ≢ ⅜ ╦╣≡⅝√⅜⁸ 2 SSH ( 25

)⅛╠│⁸ ⅜ ⇔⁸ ╠ ה ╩ ↄ ⇔⁸ ╩ ⅎ ─ ∞╕ה↕

↕╣≡™⌂™ ╩ ↕∑⁸ ה ╩ ⇔≡™╢⁹

 

[  

 ─ ⅛╠ ה

╩ ↑╢↓≤⌐╟╡⁸ ─ ≢│

╦⌂™ ╩ ∆╢↓≤⅜≢⅝⁸ ─

⌐ ∆╢ ה ╩ ╘╢ ≤≤╙⌐

⌐ ∆╢ ╩ ╘↕∑╢↓≤⅜≢⅝╢⁹ 

 

[   

 3  

 

ה ]  ] 

1  

  ⱴכ♥

ה ≢─

─  

ה ≤│ ⅛ 

ה │≥↓⌐№╢─⅛  

ה │™≈⅛╠№╢─⅛  

ה ≤ 

 

─♩ⱥה ─  

ⱷ◌♬☼ⱶ 

ה ≤│ ⅛ 

ה ─  

2ה ─  

ה ─  

ⱷ◌♬☼ⱶ 

ה ⁸  

ה ─  

ה ─ ≤ 

⅝ 

ה ─  

  

─◖▬◌ה  

 ─  

ה  

ה ─ ⁸  

  

ה ⌐╟╢  

─  

─◖▬◌ה  

( ) 

─◖▬◌ה ─ ⌐ 

∆╢  

ה ─ TLC ⌐╟╢  

  

─ ה ─  

─◖▬◌ה  

─  

◖▬◌ה 5 ─

─  

( ⁸ⱴꜟⱧ⁸◑כ

) 

─♩ⱥה ─  

  

ה ( ⁸  

⁸ ⁸ ) 

ה ─  ─ ─  

 

│₈ ─ ⅛╠ ─ ₉⌐

≈™≡ ─ ⅛╠

╩ ↑╢⁹ ─╖⌐ ╠∏⁸ ╛ ╩

ↄ ⇔⁸ ה ה ╩ ≤⇔√  

 

 

⅛╠╙ ─ⱥ♩─ ⌐ ∆╢ ה

╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤⇔≡ ⌐▪fi◔כ♩╩

⇔√⁹ 

Aה  K ≢─▪fi◔כ♩⌐≈™≡ 

▪fi◔כ♩ ─₈ ⌐∕℮ ℮₉₈∞™√™

∕℮ ℮₉─ ⌂ ⅜╒≤╪≥╩ ╘≡⅔

╡⁸ ⌂ ≤⌂∫≡™╢⁹₈ ≢─ ⌐

∆╢▬ⱷ₉⁸₈√™╦⅜☺כ ╛ ─ ⌐≈

™≡ ⅜≢⅝╢╟℮⌐⌂∫√₉⁸₈ ⌐≈™≡

⅜╦™√₉≤™℮ ⌐≈™≡⁸╒╓ 5 or 4

₈∕℮ ℮₉ ≢№∫√⁹ ≤⇔≡─

╩≤⇔≡ ⅜ ≡™╢⁹√∞₈ ─ ⌐

≈₉≤™℮ ⌐ ⇔≡│⁸₈≥∟╠≤╙ ⅎ⌂™₉

≤™℮ ⅜⇔╘≡™╢⁹ 

 

─  

ה ⌐ ⇔≡▬ⱷה☺כ ⌐

⇔≡ ⌂ ≤⌂∫√⅜⁸ ≤─ ⌐

≈™≡│ ⇔≡™ↄ ⅜№╢⁹ ≤

⌂≥◐ꜗꜞ▪ ⅜ ⇔√ ╩

∆╢ ⅜№╢⁹╕√ ה ╩ ↄ ⇔

≡™╢⅜⁸ ╠ ⌂≥─ ╩ ™≡√

⌂ ╙ ⅎ╢ ⅜№╢⁹



 

 

D 3   SSH                           
ₒ ╕≢─ ╣ₓ 

│⁸ ≤⇔≡⁸ 1 SSH ⅛╠ ⅜ ╦╣≡™╢⁹ 

SSH │ ⌂≥─ ⌂ ─ ⌐ ⅎ⁸ ה ╙ ╦╣≡™╢⁹

√∞⁸ ⅜ ⇔≡™╢⌂⅛≢⁸ ╕∂╡№∫≡™╢ ─ ⌐≈™≡

╙ ∫≡™╢⁹ ⅛╠ ─ ₁╩⅔ ⅝⇔ ╙ ⇔⁸ ∞↑≢⌂ↄ ─

ⅎ ╙ ⅎ√─◐ꜗꜞ▪ ה ה ⇔≡™╢⁹ ⌐ ╩╖╢↓≤─ ╩

⌐ ⅎ≡™╢⁹

 

[  

 ⁸ ╩│∂╘≤⇔≡ ⅔╟┘ ≤ ⇔⁸ ה ה

⅛╠ ╛ ⌐♦▫☻◌♇◦ꜛfi∆╢↓≤⌐╟╡⁸ ╕≢ ⇔√ ╛ ⅎ ⅜ ≥─╟℮⌐

⇔≡™╢─⅛⌂≥ ╩ ╘╢↓≤╛ ה ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

[   

1 3  

β ⌂≥ ∆╢ ─ ╙№╢⁹ 

 

ה ]  ] 

 

(1) 3 3  SSH   

  ♃▬♩ꜟ  

3  6 23  ₒ ─№╢ ⁸ ─⌂™ ₓ     

1  2 13  ₒ ╩ ═╢≤ │ ↄ⌂╢

⅛ ₓ 

    

2  2 2  ₒ ◄fi☺fi⌐≈⌂⅜╢⁸ ⅎ ─ⱥfi

♩ₓ 

  

  

3  11 10  ₒ ⅜ ∟ ╗ ⌐⌂╢√╘⌐ₓ ☿◖ⱶ ♩כ꜠ⱳכ◖  

  

3  2 23  ₒSSH ₓ 

β ה1  ⅜ 3 ⇔

≡(SSH SSH)ה( ה(

( ≤ SSH ≤─ )⌐≈™≡

╩ ℮⁹ 

  

1 ה 2  

( 1 ) 

 

(2) 1 1  SSH  

  ♃▬♩ꜟ 

3 3  6 7  ◐ꜗfiⱤ☻♠▪כ 

1 2

 

6 2 7 13

 

Advanced Biotechnology Institute   

3 3  6 10  Ⱶ♠Ᵽ♅ ⌐ ╣╢   

1 ⱪ꜡▪◒♥▫Ⱪ 

 ☻ꜝ◒◓fi♬כꜝ

7 17 19   

3 3  7 31 8 1

 

◘▬◄fi☻◘ⱴכ◐ꜗfiⱪ  

 

1 3  9 16  ≤ ┘─◘Ⱶ♇♩  

1 3  11 28  ₈↓↓╕≢⅝√ ⌐╟╢ₐ ה ─ ⅎ╢

⅛ ₉e  

☿◖ⱶ  

1 3  

 

3 7  SSH  



 

 

 

(ч) ◐ꜗfiⱤ☻♠▪כ 

│ ─ ≢╙⁸

─ ≢№╡ ⌐ ∆╢

╩ ∆╢ ≢№╢⁹∕─ ╩ ⇔⁸

⌐ ╩ √∑╢⁹ ─

ה ─ ╩

⇔⁸ ≤⇔≡─ ╛∕─ ⌐≈™≡

╩ ⅝⁸◐ꜗꜞ▪ ⌐╙≈⌂→╢⁹ 

(ш) Advanced Biotechnology Institute   

SSH ≤╒╓ ∂ ⌐ 

│∂╕∫√ ⱪ꜡◓ꜝⱶ≢№╢⁹  

╩ ≡⁸ ─ ≈≢№╢ The  

Roxbury Latin School  ┼ ╩ ─◘ 

ⱴכⱪ꜡◓ꜝⱶ⌐ ↕∑≡™╢⁹ⱪ꜡◓ꜝⱶ 

≤⇔≡⁸DNA & protein science⁸ 

Visits to biotech/pharma companies ⁸Trip to  

Woods Hole Oceanographic Institution Labs  

with lab work included   

─ ≡≢ ⇔≡™╢⁹ 

(щ)Ⱶ♠Ᵽ♅ ⌐ ╣╢ 

≢│☿▬ꜜ►Ⱶ♠Ᵽ♅╩ ⇔≡™

╢⁹ Ⱶ♠Ᵽ♅ ≤ ⇔⁸

⌐Ⱶ♠Ᵽ♅─ ה ⌐≈™≡─ ∆╢⁹

Ⱶ♠Ᵽ♅─ ╩ ⌐ ≤⇔≡─

╛ ⁸ ≤─ ╩ ∫√⁹↓╣

╠─ ⌐╟∫≡⁸ ⌐ ╘╠╣╢ ╛

─ ╩ ╘⁸ ≤ ─ ╦╡╛ ─

⅜╡≤™∫√ ⌂ ─ ╩ ⇔⁸

─ ─ ╩ ≤⇔√⁹ 

(ъ)  

─  

─ ₈ ≤ ─ ₉⌐≈

™≡⁸ ∞↑─ ∞↑≢│⌂ↄ⁸

─ ⌐ ∆╢ ╩ ⌐ ∆╢↓≤

≢⁸ ⌐⅔↑╢ ─ ⁸ ─

⌐╟╢ ─ ⌂≥⁸ ─ ⌐

≈™≡ ∆╢⁹ ⇔√ ─ ≤ⱨ▫כ

ꜟ♪꞉כ◒≢ ⇔√ ╩ ⇔⁸ √⌂

ה ⅎ╩ ↕∑⁸ ╩╙√∑╢ 

1  

⌐ ─ ₈

≤ ─ ה₉ ╩  

⁸ (▬ⱡ◦◦─

)⁸ ─ⱨ▫כꜟ♪꞉כ◒ 

2  ⱨ▫כꜟ♪꞉כ◒

(

─ ) 

3  ⁸ ♄ⱶה

ה ─ⱨ▫כꜟ♪

꞉כ◒ 

 

 

(ы) ◘▬◄fi☻◘ⱴכ◐ꜗfiⱪ  

1

 

─ ≤ ─

⅛╠⁸ ─ ╛ ─ ╩

⁸ ─ ≢ⱨꜝ☻◖ ⌐  

 

≤ⱷꜝ♬fi ─│√╠⅝≤ⱷꜝ♬

fi ─ ╖⁸∕─ ╛ ₁⌂ ─

⌐≈™≡ ∆╢⁹ⱷꜝ♬fi ╩

∆╢ ⅜ ─ ⌐ ╕╣≡™

╢↓≤⅛╠⁸∕─ ╩ ⅛╠ ⇔⁸

╩  

 

 

 

 

 

 

  

 

(ь) ≤ ┘─◘Ⱶ♇♩  

⅜ ─╙≤⁸ⱡכⱬꜟ

─ fi◖כⱤכ☻┘╟⅔

Ⱨꜙכ♃כ ─ ≢№╢ ╩

ⅎ⁸ ─ ⌐≈™≡─ ⌐ ∆╢⁹ 

[ ] №™↕≈ 

 

 

 

   iPS  

   

♥◒♬◌ꜟ◖fiⱧꜙכ♥▫fi◓

 

≤─  

 

(э) ₈↓↓╕≢⅝√ ⌐╟╢ₐ ה

─ ⅎ╢⅛ ₉e 

⅛╠≢│⌂ↄ⁸ ─

⅛╠ ─ ה

⌐≈™≡─  

1  

₈ ─ ה ╩ ╢☿◖ⱶ─ ₉ 

2  

₈a ₑ♦⸗fi☻♩꜠כ◦ꜛfi≤

₉ 

(ю)SSH  

 

  

 ─    

 

 

ᵑ ה   

ᵒ ה    

ᵓ ה ╣   

ᵔ ⱦ☺♃כ☿fi♃כ 

⇔√ ─ⱷꜝ♬fi ╩ ⇔≡™╢

 

 



 

 

[  ] 

(1) 3 3  SSH

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3  SSH  

1  SSH  

2  SSH  

3  SSH  

3  SSH   

A B ה ≢ ⌂ ⌐  

∆╢  

─ SSH ⌐ ⇔≡⁸ 7

─ ⅜⁸ ⌐ ∫√≤ ⅜№∫√⁹ ⅜

╕∂╡№∫≡™╢ ─ ≢ ™ ⌐ ⇔≡

│⁸ ∞↑≢│⌂ↄ⁸ ─ ₁⌂≥

─↓⅜≥↓√⇔⌐ⱴכ♥⌂ ⌐⌂∫√≤ ⅎ

╠╣╢⁹ 

C D ◐ꜗꜞ▪ ה ⱦ☺ꜛfi 

6 7 ⅜ ⌐ ∫√≤ ⅜№∫√⁹⇔

⅛⇔ D ─₈ ─ ₉⌐ ⇔≡│⁸ ⌐ ∫√

≤ 5 6 ⅜ ⇔≡™╢⅜⁸ ≤ ⇔

≡™╢ ╙ ∫√⁹SSH ⅛╠ ה

│ ╘╠╣√ │№╢⅜⁸◐ꜗꜞ▪ ─

⌐│ ∆╢ ⅜№╢⁹ 

 

 

Ⱶ♠Ᵽ♅⌐ ∆╢ │ 9 ─ ⅜ ⌐

∫√≤ ╩ ╢↓≤⅜≢⅝√⁹ ─

⌐ ⇔≡╙ ─ ≢│ ≢⅝⌂™╟℮⌂↓≤

⅜ ↄ№╢√╘⁸ ≤─ ─ ╩ ∂╢

⅜ ↄ™√⁹ ─ ≢│Ɫ♅Ⱶ♠─

╛Ⱶ♠Ᵽ♅⅜ ╩ ↑≡ ╘√ ⌂ ≢№

╢↓≤╩ ⇔√√╘⌐⁸ ─ ⌐≈™≡ ⅎ↕

∑╠╣√─≢│⌂™⅛≤ ⅎ╠╣╢⁹ 

ה   

 

⅜ ⅛╠ ╠╣√ ⌐ ⇔≡≢№╢⁹ 

─ ⅛╠ ⌐ ∫√ ה ⅜ ╠╣√↓

≤⅜ ≡ ╣╢⁹ ─ ⌐⅔™≡ ⇔√

⅜№╢ ≢№╢⁹ 

⅜ ⅛╠ ╠╣√ ⌐ ⇔≡≢№

╢⁹ ⌐ 9 ⅜ ⌐ ∫√≤ ⇔ ⇔

≡™╢↓≤⅜ ≡ ╣╢⁹ ה ה ⌂

⌂≥ ₁⌂ ⌐ ™⌐ ⇔≡™╢⁹ 

 fiⱪꜗ◐כfi☻◘ⱴ◄▬◘ה

 

 

≥─ ≢╙ 80 ⌐ ∫√≤™℮ ⅜

╠╣√⁹ ≤─ │ ™⌐ ⅜№╢≤ ⅎ

╠╣╢⁹╕√⁸A E⌐ ∆╢ │₈ ₈ה₉

₉╩ ⇔√ ≢№╢⅜⁸80 ─

│₈ ₉ ⌐ ⇔≡⅔╡⁸ ⅛╠

╙₈ ₈ה₉ ₉⅜ ↕╣╢≤ ⅎ╠╣

╢⁹F G⌐ ∆╢ │ ╩ ⇔√

≢№╢⅜⁸A E ─ ≢№∫√⁹ ─

╛ ⌂ ≢№∫√⁹ 

(2) 1 3  SSH (▪fi

♩כ◔ ╩ ∆╢) 

♅Ⱶ♠Ᵽה ⌐ ╣╢⁹ 



 

 

◒ꜝⱩ  

 
◘▬◄fi☻◒ꜝⱩ                            
ₒ◘▬◄fi☻◒ꜝⱩ─  ↓╣╕≢─ ₓ 

◘▬◄fi☻◒ꜝⱩ│ 18 ⌐ ⇔√⁹ │⁸ ה ה ה ─ ⅛╠ ⌐

╩ⱴכ♥≡∂ ⇔ ⌐ ╪≢™╢⁹ ⇔≡ 9 ─ ⌐⁸ ∆╢ ╙ ⅜╡⁸ │ 5

⅛╠ 3 ╕≢─ 20 ⅜ ⌐ ╩⇔≡™╢⁹

 

[  

⅜ ╩ ⌐ⱴכ♥√∫ ⇔⁸ ≢

╩ ≡⁸∕╣╩ ∆╢ ╩ ⅎ⁸

╩ ⇔⁸ ╩ ↕∑╢╟℮ ⇔≡™╢⁹

⌐⁸ ╠ ∆╢ ╩ ⌐∆╢↓≤⌐

╟∫≡₈ ╩ ∆╢ ₉⅜ ╦╣╢≤ ⅎ≡

™╢⁹◘▬◄fi☻◒ꜝⱩ⌐ ⇔≡™╢ │⁸

╛ ⌂≥ ↄ─ ╩ ⌐ ╛∆

↓≤⅜≢⅝╢√╘⁸ ≈─ ⌐ ⅜⅛⅛∫√

≤⇔≡╙⁸ ╠ ⅎה ה┘ ╩ ∆

╩ ⌐⇔⁸ ╡ ↄ ╡ ╕∑╢↓≤≢⁸

≤ ╩ ≢⅝╢≤ ⅎ≡™╢⁹ 

  

[   

 ─ │ 16 ⁸

⁸ ⁸

⁸ ⁸ ⁹ │⁸

10 ⁸ 6 ⁹ 20 ≢ ⇔≡

™╢⁹ 

 

ה ]  ] 

⌐≈™≡ 

⁸ ─ ™ ⌂≥╩ ⅛╠ ╦

ⱴכ♥⁸╠⅜⌂╡ ┘╩∆╢⁹ ↄ≡╙ ⁸

↑╣┌ ╕≢╩⅛↑≡ ⱴכ♥╢∆

≤⌂╢─≢⁸ ⅜╙≡╢ ╩ ⅎ↕∑╢⁹

⁸ ⁸ ─ ⅜ ≤⌂∫≡⅔╡⁸

≡∫╟⌐ⱴכ♥ ─ ⅜ ╕╢⁹ ⌐

│⁸≥─ ╩ ⇔≡╙⁸ ⇔√ ─

⌐№╢ ◖fi◒כꜟ ⌂≥

⌐꜠ⱳכ♩╩ ∆╢↓≤╩ ↑⁸ ≤

↕∑≡™╢⁹ 

 

₁─  

⁸ ⇔≡⅔╡⁸ ⌐│⁸

╩ ╘≡™╢⁹ ⌐ ⁸ ─ ≤

─ ≤⇔≡⁸ ╙ ⇔≡™

╢⁹ ﬞ ⌐ ⁸ ⅜№√╢╟℮⌐

╩ ╪≢™╢⁹↓─ ╩ ⇔⁸ ─

⌐≈™≡ ╛ ⌐ ╠∑╢∞↑≢⌂ↄ⁸

⅜ ─ ╛ ─ ╩ ╪≢

™╢⁹╕√⁸ ≢─▬ⱬfi♩⌐ ╦∑≡

╙ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ⌐≈™≡ 

≢ ╩ ╩♃כ♦╡√≡ ∫≡ ⇔

√╡∆╢ ⁸ ╩╕≤╘ ⌐ ⅎ╢ ⁸№

╢™│⁸ ⇔≡╙ ╡ ↄ ╡ ╗ ⌂

≥⁸№╠╝╢ ≢ ≤⌂╢ ╩⁸ ⅜

⌐ ↑≡™ↄ↓≤╩ ⇔⁸ ╠ ∆

╢ ╩ ⌐⇔≡™╢⁹∕─√╘⁸ │⁸

ⅎ╩ ⅎ╢─≢│⌂ↄ⁸ ─ ⅎ⅜

⅛≥℮⅛╩ ∆╢ ≤⌂╢╟℮ ⅜↑≡™

╢⁹ ⅜ ≈⅛╠⌂™≤⅝⌂≥│⁸

⅜ ⌐ ─▪♪Ᵽ▬☻╩∆╢⌂≥⇔≡⁸

™ ⅜⅔ ™⌐ ⇔ ™⌂⅜╠

⇔≡™╢⁹ ─ │⁸ ⅜ ╗⌐≈

╣≡ ⌂ ⅜ ⌐⌂╢↓≤╙№╢⅜⁸

∂◐ꜗfiⱤ☻ ⌐ ╛ ⅜№

╡⁸SSH⌐ ↕╣≡⅛╠ ⌐ ⅜ ∫

≡⅝√↓≤│⁸ ↄ ╕╣√ ≢№

╢⁹ 

 ⌂≥⌐ ∆╢ ⌐№

√∫≡│⁸ ╖ ⌐ ⅜ ╦╢╟℮⁸

─ ╩ ⌐ ∆╢╟℮ ⇔⁸ ╩ ╘╢ ≢

╙⁸ ╩ ↕∑≡⁸ ─ ╩ ≡↕

∑≡™╢⁹ 

ה ⌐ ∫√ ╩ ≡⁸ ⌐ ∫√ ⅜

ⅎ╠╣≡™╢⅛⁹ 

ה │⁸ ╩ ╠∆ ╩∆╢⌂≥⅜⇔≡№

╡⁸∕╣⅜ ╦╢╟℮꜠ⱳכ♩⌐ ↕╣≡™

╢⅛⁹ 

ה ╛ │⁸ ╖ ⌐ ⅛╡╛∆™╟℮⁸

ה ╛◓ꜝⱨ╩ ⌐ ∫≡™╢⅛⁹ 

ה │ ™ ⅜ ™⅜⁸ ⅜№╢↓≤╙

⁹ 

1.  ─╟℮∆   2. ─╟℮∆ 



 

 

ה │ ≢№╡⁸ ⌐ ╩ ╣≡ ™≡™

╢⅛⁹ 

ה ╩ ─ ⌐ ⅛⇔⁸ ╩ ⌡╢↔≤⌐

─ ⅜ ╕∫≡™╢⅛⁹ 

 

ה ]  ]  

╠ ⇔⁸ ╩⅛↑≡ ⌐ ╡ ╕

∑ ↑√ ⁸ ⌐│ ╡ ↄ ⅎ≡ ╩

∆╢ ⅜≈™√≤ ∂╢⁹ ─ ⌐ ∆╢

ⅎ╩ ™ ↑⁸꜠ⱬꜟ─ ™ ╩ ╠ ┬↓

≤⌐⌂╢ ╙№╢⅜⁸₈ ╡√™₉≤ ∫≡

∆╢ ⅜ ™⁹↓─╟℮⌐ ╡ ╗ ≤⌂

∫≡™╢─│⁸₈╦⅛╢╟℮⌐⌂╡√™₉≤™℮

™≤⁸◖fi♥☻♩╛ ≤⌂SSHה ∆╢ ⅜

№╡⁸∕℮™∫√ ≢─ ╕√│

⌐╟╢╙─∞≤ ⅎ≡™╢⁹◘▬◄fi☻◒ꜝⱩ─

─╒≤╪≥│⁸ ╕√│

⅛╠ ╩ ↑≡⅔╡⁸ ─℮∟⅛╠◖fi♥

☻♩╛ ╩ ↕∑≡™╢⁹ ™ ⅛╠

─╟℮∆╩ ≡⁸ ⌐ ⅛℮ ╙ ⌐≈

™≡⅔╡⁸ ╩ⱴכ♥≢ ⅎ╢ ╙™╢⅜⁸

ⱴ≢╙⁸כ♥⌂℮╟─≤ │ ╦╠∏ ╡

╖ ↑╢↓≤⅜≢⅝≡™╢⁹∕─ √∟⅜

≤⌂╡⁸ ™ ╩№→⁸∕╣╩↕╠⌐ ─

─ √∟⅜ ≡ ≤∆╢ ™◘▬◒ꜟ

⅜≢⅝≡™╢⁹∕─ ⁸ ◖fi♥☻♩≢─

⅜ ⅎ⁸ ∆╢ ─ ה ╙

⇔≡⅔╡⁸ │ ↕╣≡™╢≤ ⅎ≡™╢

⁸ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[ ─  ] 

 ─ ⌐ ╩ⱴכ♥≡∑╦ ⇔≡™╢

√╘⁸ ⅜ ⌐╦√∫≡⅔╡⁸ ⅜

∆╢─⅜ ⌂ ╙№╢⁹ ≤─

╩╟╡ ⇔⁸ ⌐ ─ ≤╙ ∆╢

⌂≥⇔≡⁸ ─ ╩ ⇔≡™⅝√™⁹

0

5

10

15

H20 H21 H22 H23 H24 H25 H26

3. ה

◖fi◒כꜟ╛ ⌂≥─ │  

1. ≤ (SSH )≢─

 

4.  ⁸  



 

 

1. ○Ᵽⱴ ≤ ≤ 

2014.4.24 

꜡Ⱳ♇♩                                                
ₒ꜡Ⱳ♇♩ ─  ↓╣╕≢─ ₓ 

1998 ⁸LEGO Mindstorms ≤™℮ √⌂꜡Ⱳ♇♩ ⅜ ↕╣√⁹1 ⇔⁸ ⅛╠

╩ ⁹ ⅛╠ ⌐╙꜡Ⱳ♇♩ ╩ ⇔ ╩ ⇔√⁹◒ꜝⱩ ≤⇔≡

│◘▬◄fi☻ ꜡Ⱳ♇♩ ⁸2011⇔♩כ♃☻≡⇔≥ ⌐꜡Ⱳ♇♩ ≤⇔≡ ⇔√⁹ ─ ⌂

≤⇔≡⁸▪▬꜡Ⱳ♇♩ CEO ≤ ─ 2012 ⁸LEGO Mindstorms ⱪ꜡⸗כ◦ꜛfiⱦ

♦○ ┘꜠◗◌fiⱨ□꜠fi☻≢─ ⁸꜡Ⱳ◌♇ⱪ☺ꜙ♬▪≢ 2013 ⁹↓℮⇔

√ ╩ ↑≡ 2014 4 ⌐│ ⇔√○Ᵽⱴ ⌐ ≡⇔≥ⱶכ♅ ꜡Ⱳ♇♩─ ╩

℮ ╩ √⁹

 

[  ]↓╣╕≢─  

1999  10  

2007 5₩ ╙   

50  

2011 ꜡Ⱳ♇♩ ≤⇔≡ ⁸40  

      │  

2014 0 ⁸ 

꜡Ⱳ♇♩ 30  

 

ה ]  ] 

1 ─ ⌂  

4 ╩fi◓ⱪ꜡◓ꜝⱶ♬כ꜠♩⌐ ⁹

│ ─꜡Ⱳ♇♩ ⌐ ↑≡ ╡

╖ ⁹ 

7₩11 WRO ₩

≢╙ ╩WRO ╟╡

 

6₩12 ─ ≤

 

9 ⌐ │  

11₩3 ꜡Ⱳ◌♇ⱪ☺ꜙ♬▪ ₩

₩  

12₩2 FLL ₩  

2 ⁸ ⌐ │  

ч ♩꜠כ♬fi◓ⱪ꜡◓ꜝⱶ 

 LEGO Mindstorms ↑⌐⁸ ─♩꜠

╩fi◓ⱪ꜡◓ꜝⱶ♬כ ⇔≡™╢⁹ ≢

№╢꜡Ⱳ♇♩  

ⱴ◦fi ⌐ ≤↕╣╢ ⁸◑ꜘ⁸

☿fi◘⁸כⱪ꜡◓ꜝⱶ ╩ 15 ≢ ⇔≡

№╡⁸1 ∏≈ ─◘▬fi╩╙╠℮◦☻♥ⱶ

⌐⇔≡№╢⁹ ⌐ ╣≡ √∟─ ⌐ ╣↕

─fi◓ⱪ꜡◓ꜝⱶ♬כ꜠♩⁸∑ ≈ ≈⅜ ≢

⌂ ≢№╢↓≤╩ ↕∑≡™╢⁹ ⌐

╘┌ 9 ⌐ ∆╢⁹ 

ш ꞉ה♪ꜟכ꜡Ⱳ♇♩ה○ꜞfiⱧ▪כ♪(WRO) 

 ↔≤⌐ ⅜ ╩ ╘

╢⁹5 ꜟכꜟ⌐ ⁹ ⌐ⱦ◑♫כ

⅜☻כ◖♩כⱤ☻◐◄≥☻כ◖ ↕╣╢√╘⁸

⌐≤∫≡│ ─ ─ ≢№╢⁹ 

щ ⱨ□כꜞה◗꜠ה♩☻כ◓(FLL)  

 │ 9 ⅛╠ 16 ╕≢⁹9 ꜟכꜟ⌐

⁹꜡Ⱳ♇♩ ─ ⌐ⱪ꜠♀fi♥כ◦ꜛfi⅜

60 ≤ ⅝⌂ ╩ ╘╢⁹ꜞ ⌐♅כ◘ ╕╠∏⁸

─▪▬♦▫▪╩ ∆╢↓≤⅜ ╘╠╣╢

√╘⁸ √∟≢ ⁸ ⌂≥╩ ∆╢⁹ 

ъ ꜡Ⱳ◌♇ⱪ☺ꜙ♬▪ 

2013 ⌐ ╩ ≤⇔≡ ⅜ ↕╣

√─╩⅝∫⅛↑⌐⁸꜡Ⱳ♇♩ ╙ ⁹ ╡─

⅜ ⅝™╙──⁸ ⌂Ɽכ♠≢ ≤

⌂╢ ╙№╢⁹ⱪ꜡◓ꜝⱵfi◓ │ C╩ ™

≡™╢⁹ 

 

ה ]  ]  

 ꜡Ⱳ♇♩ ─℮∟ ⌐ ∆╢─│

─ ╩ⱶכ♅⁹╢№≢ ∆╢ ⁸ ─

™ ≤─ ⌡ ™⁸꜡Ⱳ♇♩┼─ ⁸⌂≥⅛

╠ ╩ ∆╢─│ ≢№╢⁹

╩ ≢╙ ∆╢≤⁸ │╙∟╤╪─

↓≤⁸ ─ ⅜ ∑╢╟℮⌐⌂╡⁸◒ꜝⱩ

≢╙ ⌂ ⅜ ⅎ╢╟℮⌐⌂╢⁹↓─↓≤

⅛╠ ⁸◒כⱶ꞉כ♅⁸ ╙ ╕

╡⁸ ─ ╢№≢☻כ◖ PL ◒ꜝ☻⌐⁸

꜡Ⱳ♇♩ 3 ─ ⅜ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

[ ─ ] 

 ꜡Ⱳ♇♩ ≢ ╩ →≡™╢ LEGO 

Mindstorms ╩ ™√ ╩⁸◒ꜝⱩ ⌐≤≥

╕╢↓≤⌂ↄ⁸ ⌐ ⁸∕╣╙ ⅛

╠ ∆╢ⱪ꜡◓ꜝⱶ╩ ⇔≡™ↄ↓≤≢⁸

╩ ≤∆╢ ╩ ∆↓≤⅜

≢№╢⁹╕√⁸꜡Ⱳ♇♩ ─ ≤⇔≡⁸

⅛╠ ╩ ≤⇔√

STEM ⱪ꜡◓ꜝⱶ╙ ≤ ⅎ╢⁹ 



 

 

◘fi◗                             
ₒ◘fi◗─  ↓╣╕≢─ ₓ 

 ◘fi◗ │ ─ ╩ ⅎ≡⅔╡⁸ √∟─ ⌐╙ ↄ─ ╖╩╙√╠⇔≡™╢⁹⇔⅛⇔⁸

⌐ ⇔≡™╢◘fi◗│ ⌐ ⇔≡⅔╡⁸↓─╕╕◘fi◗╩ ╡ ↄ ⅜ ↕╣⌂

↑╣┌⁸ ⌐ ─ ⅜№╢≤╙ ╦╣≡™╢⁹ ─ ≢№╡⁸ ∞↑≢⌂ↄ

⌐≤∫≡ ⌂ ≢№╢◘fi◗─ ╩ ⇔≡⁸ ⌐≈™≡ ⇔⁸ ╩ ╘

╢≤≤╙⌐⁸ ╩ ⌂ ≤⇔≡≤╠ⅎ⁸ ₁⌂ ╩ ↓∆↓≤⅜≢⅝╢ ה ╩ ≡

≡™ↄ↓≤╩ ⌐◘fi◗ ─     ⁹√⇔♩כ♃☻⅜

 

 

 

 

 

                                           

 

 

 

 

 

[  ]↓╣╕≢─  

─ ה │ (5

₩12 ⅜ ) ≢╡⁸ ≤ ═≡ 4.7

⌐⌂∫≡™╢⁹ 

 
 

ה ]   ] 

╩ ◘▬♥♇◒☿fi♃307כ⌐

⅔⅝⁸◘fi◗─ ╩ ⇔√◘fi◗ ⁸

╛ ─ ₁≤ ⇔√◘fi◗╩ ╡

ↄ ─ ⁸ ╩ ⇔√ ─

≤ ⅜ ⅎ╢ ╛◘fi◗ ⌐

∆╢ ╩ ⌐ ∂≡ ∫≡™╢⁹ 

◘fi◗ ⌐│ ⅜ ⇔≡™╢√

╘⁸ ⌐╟╢ ┘ ™⁸ ─ ⅜

™╛∆™ⱷꜞ♇♩⅜№╢⁹╕√⁸⅔ ─  

─ ⌐╟╢↔ ╛⁸ ─

╛ ─ ₁≤─ Skype⌐╟╢ ⁸ ₁─◘

fi◗─ ה ╩ ⇔ ⌐ ™⸗♅ⱬכ◦

ꜛfi╩ ⇔⌂⅜╠ ╩ ∫≡™╢⁹ 

 ≢ ה ⅜ ⇔≡™╢ ─

╙─│◘fi◗⁸ꜝ▬Ⱪ꜡♇◒⁸ꜝ▬Ⱪ◘fi♪⁸

⌐™√╢╕≢⁸ ≡ ─╙─⌐ ⇔≡™

╢⁹ ⁸ ≢ ≡√◘fi◗╩ ─ ⌐

∆↓≤⅜≢⅝╣┌≤ ⅎ≡™╢⁹ ─ ⇔™ 

 

 

 

 

 

 

Ⱶ♪ꜞ▬◦╩ ℮↓≤≢ ≥╙√∟─

╛ ─ ╛ ╩ ℮ ⅜ ⌐

╕∫≡™╢≤ ∂╢⁹ 

 

[  ] 

─ ⌐ ↑≡─◦ꜙⱡכ◔ꜞfi

◓ ╩ ⌐≈↑╢ ╛⁸ ₁⌂ ≢

─ ⌂╢◘fi◗╩ ∆╢ ⁸ ⌐≈⌂

⅜╢◘fi◗ ∟ ╩ ∫≡™╢⁹ ≢─

≢│◘fi◗ ─ ╩ ┬↓≤∞

↑≢⌂ↄ⁸◘fi◗≤ ה ה ≤─ ╦╡╩

≢⅝╢╟℮⌂ⱪ꜡◓ꜝⱶ╩ ⇔√⁹ 

⌐≈™≡│ ─ ⅛

╠ │ ⌐ ⌐ ⇔√⁹

⅜ ↄ⁸ ╩ ∫≡™╢⅜⁸ ╛ ─

╩ ⅎ╢≤ ╙ ⅜ ⌐⌂

╢╟℮⌐ ∂√⁹ 

 

 

 

 

 

 

 

 

7
10

19

33

◘fi◗

  

 ◘fi◦ꜗ▬fi Ᵽ♇◒ꜘכ♪   

 ◦ꜙⱡכ◔ꜞfi◓   

 
◘fi◗        β

₩  

 ◘fi◗  

 
◘fi◗ ∟     β  

2. ≢ ה ⇔≡™╢  

◘fi◗─   

3. ה ⌐╟╢  

◘fi◗─ ─  

1. ╩ ∫≡™╢ 

─◘fi◗  



 

 

 

─ ─ │ ─ ╡

≢№╢⁹ 

 

 

 

 

 

 

 

 

 
4.◦ꜙⱡכ◔ꜞfi◓   5.◘fi◗ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

6.◦ꜙⱡכ◔ꜞfi◓    7.◘fi◗─ ∟ 

 

[ ה  ] 

 ∞↑≢⌂ↄ⁸ ₁─ ╛

─√╘⌐ ↄ─ ⁸ ⅜ ⁸ ⇔

≡ ↕∫≡™╢⁹ ⅛╠ ═╢↓≤⅜

≥╙√∟─ ╩ ™⌐ ╘≡™╢≤ ∂

≡™╢⁹ ╙∕╣╠─ ⅜╡≤ ⌐⇔⌂⅜╠

─ ╩ ≡≡™⅝√™⁹ 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Ҝ Ҝ Ҝ Ҝ ⱦ

♅כ  

 ⱪ꜡◓ꜝⱶ ה

♅כⱦ ה  

ꜟ◔כⱡꜙ◦♅כⱦ ה

 

─ ה ה

 

 

 

 

 

ⱦכ♅Ҝⱴfi♃ⱳ▬fi♩Ҝ ⱦכ

♅  

ꜞ◔כⱡꜙ◦♅כⱦ ה

fi◓  

♩כꜝ♪◖ ה  

  ה

ꜟ◔כⱴfi♃◦ꜙⱡ ה  

ꜟ◔כⱡꜙ◦♅כⱦ ה

 

─ ה ה  

 

 

 

Ҝ ─ Ҝ ⱦכ

♅  

─ ה ⌐ ⇔≡™

√∞™≡─  

◗fi◘─ ה

─  

◓fiꜞ♃♬⸗ ה ⌐≈™

≡─  

ꜟ◔כⱡꜙ◦♅כⱦ ה

 

 

 

 

ⱦכ♅Ҝ Ҝ Ҝ

 

─≢♅כⱦ ה ─

ה ⅝  

Ⱪכ꜡◓ⱴfi ה  

◗fi◘─≢ ה

─  

─◗fi◘ ה ∟  

─◗fi◘ ה ⌐

≈™≡─  

 

⅔ ─      β 8 

β  כ♃fi◓☿fiꜞ♃♬⸗ה 9 

◘fi◗

 

SEA ☿fi♃כ  

WWF ◘fi◗ ☿fi♃כ   

NeoWAVE ▪◒▪ꜞ►ⱶ◦ꜛ♇ⱪ  

כ◦♪♇꜠ ה  

 

8.⅔ ─  

   ≢─  
9. ≤─  



 

 

[  ] 

╛ ≢─ SSH ─ ╩ ⌐

⇔≡™╕∆⅜⁸ │ ─

╛ ┼─ ╩ ⇔≡™╢⁹ 

 ⅜ ⇔≡⅝√↓≤⅛╠⁸ ⌂

⌐ ╡ ╗ ⅜ ⅎ≡⅝≡™╢⁹

≢│ ⌐ ∆╢ ⅜ ≤⌂∫≡™╢

⅜⁸ ™ ⁸ ≢─ ⌐ ⇔⁸

⌐ ∆╢ ╙ ∫≡™⅝√™⁹ 

 

 

 

      10. SSH  

 

 

 

 

 

 

 

 

 

 

 

 

ה ]  ] 

 ◘fi◗ ⌐ ⇔≡™╢

₩ ─ ╩ ⌐▪fi◔

 ⁹√∫≥╩♩כ

 ◘fi◗─ ╩ ╘╟℮≤ ∫√⅝∫⅛↑│⁸

─√╘⌐ ⅛⇔√™⁸ ⌐ ⅜№╢⁸

◘fi◗⌐ ⅜№╢≤™℮ ≤⇔√╙─≢№

∫√⅜⁸ ╩ ╘≡™ↄ⌐≈╣≡⁸ ─

≢─◘fi◗─ ≠↑⁸◘fi◗╩ √ ─

⁸◘fi◗⅜ ╛ ⌐≥╣╒≥─

╩╙√╠⇔≡™╢─⅛╩ ∆╢ ⅜

ⅎ≡⅝√⁹ 

 ╕√⁸ ⌐⌂╢⌐≈╣≡⁸ ∞↑≢

⌂ↄ⁸◘fi◗─ ╛ ⌐≈™

≡⁸ √∟─ ≢ ⌐ ┘⅛↑ ↑√™≤

℮ ╕≢ ⅜ ╕∫≡™╢ ≤⌂∫√⁹ 

 

 

 

 

 

 

 

▪fi◔כ♩  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ◘fi◗  

 SSH   β  

  

 SSH  

0% 20% 40% 60% 80% 100%

ה ┼─

⅜ ⇔√

╙∫≤ ↄ ╡√

™≤ ∂√

╩ ╪∞⅛╦

⅛∫√

─ ─ ⌐

≈≤ ∂√

⌂ ⅜

⌐ ™√

ⱪ꜠♀fi♥כ◦ꜛ

fi ⅜ ⌐ ™√

⅜

⌐ ™√

⅜ ⅜∫√

⌐ ⇔√

⇔≡ ╡ ╪

∞

╪∞↓≤╛ ⅎ

√↓≤╩ ⌐

∆╢ ⅜ ™√

╪∞↓≤╛ ⅎ

√↓≤╩ ─ ⌐

ⅎ╢↓≤⅜

╢╟℮⌐⌂∫√

ה ╛

⌐≈™≡─ ⅜

╕∫√

ה ╛

⌐≈™≡ ─

ⅎ╩ ≈╟℮⌐

⌂∫√

ה ╛

─ ⌐≈™≡

⅜ ╢╟℮⌐

⌂∫√

⌐∕℮ ℮ ∞™√™∕℮ ℮ ≥∟╠≤╙ ⅎ⌂™

№╕╡∕℮ ╦⌂™ ↄ∕℮ ╦⌂™

10. SSH  



 

 

 

▪fi◔כ♩  

 

◘fi◗─ ה ה ╩ ⇔≡≥

─╟℮⌂ ⅜№∫√⅛ 

─ ⌐ ⇔≡™╢◘fi◗⌐≈™≡

∆╢↓≤─ ╩ ∂√ 

⌐⌂™◘fi◗⅜ ╩ ⅎ≡™╢≤™℮

╩ ∫√ 

⇔≡ ╘≡◘fi◗⅜↓╪⌂⌐♦ꜞ◔כ♩⌂

⅝ ≢№╢↓≤⌐ ⅜≈™√ 

◘fi◗⅜≥─╟℮⌐ ⇔≡™ↄ─⅛ ⅛∫√ 

≡╢↓≤⅜ ⇔™↓≤⅜ ⅛∫√⅛╠↓∕⁸

╡√™≤™℮ ⅜ ╕∫√ 

⌐ ≡╢↓≤≢◘fi◗⌐≈™≡─ ⅜ ╕

∫√ 

─ ─ ⌐⌂╢ ⅝ ∞≤

™℮↓≤⅜╦⅛∫√ 

≢№╡⌂⅜╠⁸ ─ ╩ ≈◘fi◗⌐

™ ╩ ∂√ 

™ ─◘fi◗╩ ⌐ ╢↓≤⅜≢⅝╢↓≤

⅜≢⅝╢╟℮⌐⌂∫√ 

⌂ ≢№╢◘fi◗⌐╟╡ ™ ╩

∫√ 

─∆↔↕╩ ™ ∫√ 

⌂│∏⌂─⌐ ╠⌂™↓≤⅜ ™↓≤⌐ ⅜

≈™√ 

◘fi◗╩ ╢√╘─ ⌂▪◒◦ꜛfi╩⇔√™

≤ ∫√ 

◘fi◗─ ╩ ↄ─ √∟⌐ ™√™≤ ∫√ 

 

 

 

 

 

 

 

 

[ ─ ] 

─ │ ⌐ ≡╙⁸ ↄ─

╩ ╢↓≤⅜ ╢⁹∕─ ╩ ╪≢™╢─│

◘fi◗ ≢╢⁹◘fi◗ │ ≢№╡⁸

─ ╣ ≢№╡⁸ ─ ╩ ⅎ≡⅔╡⁸

─ ≢№╡⁸ ╩ ╖ ∆ ─ ≢

╙№╢⁹↕╠⌐⁸ ≢│ ─◘fi◗

╙╡╟ⱨכꜞ▪ꜞⱣ♩כ꜠◓╢№≢ ↄ─

─◘fi◗╩ ╢↓≤⅜ ╢⁹ ⅜ ⌐

╢ ⌂ ≢№╢⁹⇔√⅜∫≡⁸◘fi◗⌐≈™

≡ ∆╢↓≤│ ⌐ ⅝╢ √∟⌐≤∫≡

─№╢↓≤∞≤ ⅎ╢⁹╕√⁸◘fi◗│

⅜ ⅎ≡™╢ ─ ⌐╟

╢ ─ ⁸ ה ─ ≤

─ ⁸ ─ ─ ⌐≈™≡

∆╢ ≢ ─ ≢№╢⁹◘fi◗≤

╩ ⌐∆╢↓≤≢⁸ ─ ╩

∆╢≤≤╙⌐⁸ ╩ ∆╢ ╩ ╘⁸

∕─ ╩ ⅛⇔√ ─√╘─ ⌂

▪◒◦ꜛfi╩ ↓∆↓≤⅜ ╢ ╩

∆╢≤™℮⌡╠™─╙≤ ╩

⇔≡™⅝√™⁹ 

↓╣╕≢─ ≢ ⅜╡╩ ≈↓≤⅜ √

ⱨ▫כꜟ♪ ⁸ ⁸ ╛ ─

₁ ⅔ ─ ⁸ ⁸

⁸⸗♬♃ꜞfi◓☿fi♃⁸כSEA⁸WWF⁸╦

ↄ╦ↄ◘fi◗⁸◘fi◦ꜗ▬fi ⁸◘fi◗ ה

─ ≤ ╩ ╘⁸↓╣╕≢ ⌐

ה ╩ ↕∑≡™⅝√™⁹╕√⁸

╙⁸ ה ─ ⌐╟∫≡◘fi◗─ ⌐

⇔≡™╢ ╖╩ ⅛⇔√ ⌐╙

⌐ ╡ ╖⁸ ⇔√™≤ ⅎ≡™╢⁹

1.◘fi◗─ ⌐ ╦╤℮≤ ∫√⅝∫⅛↑│

⅛⁹ 

─ ≢ ⌐ ╩ ∫√⅛╠ 

⌐│№╕╡ ⅜⌂⅛∫√⅜⁸ ⅝ ╩ ≡

╢↓≤│╛╡√⅛∫√⅛╠ 

√∟⅜ ─√╘⌐ ⅛╛╡√⅛∫√⅛ 

│ ╟╡ ─ ⅜ ⅝™─≢⁸ ⌐≈™≡

┬↓≤⅜ ╩ ┬↓≤⌐≈⌂⅜╢≤ ∂√

⅛╠ 

─↓≤│▬ⱷ⁸⅜╢⅝≢☺כ ─↓≤│ ╠

⌂™↓≤∞╠↑∞∫√⅛╠ 

≤─ ╦╡⅜№╢ ⅜⇔√⅛∫√⅛╠ 

√∟⅜™╢ ⅛╠ ™↓≤╩ ╢↓≤↓∕⅜

⌐ ⅜╢≤ ∂√⅛╠ 



 

 

ה  

 
                            

ₒ ╕≢─ ╣ₓ 

⇔≡™╢ ╩ כ♃☻ⱳה ╩ ℮↓≤⌐╟╡⁸ⱪ꜠♀fi♥כ◦ꜛfi ה

◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ∆╢⁹╕√⁸ כ♃☻ⱳה ╩ ℮ ⌐ ─ ה

╩ ℮↓≤⌐╟╡⁸↓╣╕≢─ ─ ה ⌂≥─ ─ ⇔╩ ℮ ╩ ⅎ╠╣╢⁹

∕─ ≢ ⅜ ╩♃כ♦ ⌐ ⅎ╢ ╩ ℮↓≤╙ ≤⇔≡™╢⁹

 

[  ↓╣╕≢─  

 1 3 ה 1 3  

  

 

ₒ ╕≢─ ╣≤ ─ ₓ 

 ─ │⁸ ╦ⅎ≡™╢₈ SSH ₉╛ SSHה ─

⌐⅔™≡ ╩ ∫≡™╢⁹╕√⁸ ◖fi♥☻♩⌂≥─ ⌐╙ ⌐

⇔≡™╢⁹ 25 ⅛╠⁸ ה ה ⌐ ⌐ ⇔√⁹25 ─ ≢

│⁸₈ ₈ה₉   ₉⌐ ⌐≈™≡ ↕╣⁸

─ ⅜ ╘╠╣≡⅝≡™╢⁹╕√⁸ ─ ≢│⁸ ₈ ─ ₉

≢│ ⌐ ⇔⁸ ⁸ ≢│ 2 ∆╢⌂≥⁸ ∞↑≢│⌂ↄ⁸

⌐╙ ⅜ ⅜╡ ╘≡™╢⁹ 

25 26 ─ ─ ה ⌐≈™≡ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
ₒ ≤ ₓ 

 SSH2 ⁸ ⌐ ⌐ ⇔≡™╢⁹╕√⁸꜡Ⱳ♇♩ ≢│⁸ ╩ ╘

⌂≥⁸ ╩ ⇔≡™╢⁹╕√⁸ ⌐ ⌐ ∏ ─♃כ♦ ≤ ⌐™√∞

™√ ▪♪Ᵽ▬☻╩ ╡ ╢ ╩ ↑⁸ ─ ⌐ ⅛∆↓≤⅜≢⅝√⁹ 

 25 │ 2 ─ ⌐ SSH ⌐≈™≡ ↕╣⁸ ⅜ ╘╠╣≡⅝≡™╢⁹

─ ≢│ ה ⌂≥ ─ ∞↑≢│⌂ↄ⁸

─ ╙ ─ ∆↓≤⅜≢⅝⁸ ─ ┼─ ╡ ╖⅜ ╩ ⇔⁸

⅝⌂ ⅜ ≡™╢⁹ ⅛╠ ⌂≥─ ─ │⁸ 26 ⌐╙ ™≡™╢⁹

26 ≢│⁸ ≢│ ה ה ⌐ ⇔⁸ ≢│⁸

1 ⌐ ┌╣√⁹╕√⁸ 3 ⌐ ⇔≡™╢₈ ┘─ ₉ ⅜ 14

⌐ ⇔√⁹₈ ┘─ ₉ ⅜ ╘╠╣≡⅝≡™╢⁹ 

ה  ⌐ ╦∑≡ └≤╡⅜ ⇔⁸ ⅜≢≡™╢↓≤⅛╠⁸ └≤╡⅜

╡⌐ ⅜ ╠╣≡™╢≤ ⅎ≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ה ה ┼─
 

1             
₈ ─ ─ ≤ -OPPA ─

≤ ₉ 

 

[  

 SSH ─ ≢│ ╩

⇔≡™╢⁹∕─ ≢꞉fiⱭכ☺ⱳכ♩ⱨ◊ꜞ

○▪☿☻ⱷfi♩◦כ♩ ⁸OPPA◦כ♩≤

∆ ─ ⌐ ╡ ╪≢⅝≡™╢⁹OPPA◦כ♩

│⁸25 ╕≢ ≢ ╩ ∫≡™√

⅜ ⇔√╙─≢№╢⁹↓─ OPPA◦כ♩

│ ╩ ⌐ ⇔≡™╢⅜⁸ ≢─

│ ⌂™⁹SSH ≢ ↕╣≡™╢OPPA◦

╩♩כ ™√◌ꜞ◐ꜙꜝⱶ ─√╘⌐

⅛╠ ⁸ ⌐ OPPA ─♩כ◦

⇔≡ ↄ⁹↓─↓≤⌐╟╡⁸SSH ≢

╦╣≡™╢ ⌐≈™≡ ╩

→⁸ ┼─ ⌂≥ ∆╢↓≤⅜≢⅝╢

≤ ⅎ╢⁹ 

 

[  

  

ה   

ה   

ה   

ה   

 

ה ]   ] 

 26 8 1  13:25 15:00 

  

    

 ₈ ─ ─ ≤ -OPPA

─ ≤ -₉ 

 │≥♩כ◦OPPAה    

♩כ◦OPPAה      

 

ה ] ─  ] 

 ⁸ ╕≢─

≢ ⇔√⁹╕∞⁸OPPA ♩כ◦ ה

─ ⌂≥⌐≈™≡ ⅜ ╕∫√≤ ⅎ

╢⁹ │ OPPA◦כ♩╩ ≤⇔≡ ⌐

⅜╢╟℮⌐ ₁⌂ ╩ ⇔≡

ה ה ⌐ ה

╩ →≡™⅝√™⁹ 

 

 

 

 

2 

 ⱪכꜟ◓
 

[  

 2 SSH─ ₈₈ Ᵽ◌꜡꜠▪

╩ ⌐⇔√ ≤ ╩

∆╢ ┘₉≢№╢⁹4 ⅛╠ 2 ⅜ ╕╡

ה ⌐ ∆╢ ה

╩ ⇔⌂⅜╠ ╩ ∫≡™╢⁹ 

ה │ ∞↑≢│⌂ↄ⁸

≤ ⇔ ⅎ ╩ ⌐⇔≡™ↄ ⅜№

╢≤ ⅎ√⁹↓─↓≤⅛╠⁸ ─ ╩

⇔⁸ ╩ ℮↓≤⌐╟╡⁸ ה

─◌ꜞ◐ꜙꜝⱶה ⅎ ╩ ⇔

⌐≈⌂→≡™ↄ⁹ 

 

ₒ ₓ 

3  

1  

1  

1  

4  

 

ה ]  ] 

 

1  2014 11 5  

2  2014 11 19  

3  2014 12 15  

4  2015 2 5  

≢│⁸ ה ⌐ ∆╢ ה

╩ ™⁸ ─ ╩ ⇔√⁹ 

 

ה ] ─  ] 

≢│⁸ ה ⅜ ╦╣√⁹ 

ừ   

1 SSH ▪fi◔ה♩כ 

  

 

2   ₐ◒ꜞ♥▫◌ꜟה◦fi◐fi◓ₑ 3

☿Ⱶ♫כ  

 

3 ה   

ⱴ₈כ♥ ⌂ ─ ╩╘↨⇔√ 

◒ꜞ♥▫◌ꜟ◦fi◐fi◓─ ₉─  

 

4 ₈ ┼─ ₉─  

 

 



 

 

5 3 ≢─ΐTOKΐ─ ╡ ╖ 

 

 

6 ₈ Ᵽ◌꜡꜠▪─ ╩ ╕ⅎ√

─ ⌐ ∆╢ ₉ ─

 

 

7   

   

 

ừ  

1 ה ∆╢√╘─ ╛ ⅎ

│⁸ 

SSH ╩ ⇔≡™╢ ∞↑≢ ⅎ╢─

≢│ 

⌂ↄ⁸SSH ─ ╩ ╘ ⅎ

╢  

⅜№╢⁹∕─↓≤⌐╟╡ ≢ ─

 

ה ∆╢√╘─ ╛ ⅎ ⅜

 

⇔╟╡ ⇔√ ⅜ ∆╢↓≤⅜≢

⅝╢≤ 

ⅎ ⇔√⁹ 

ה  

─  

 ⌐ ⌂  

 

ừ ─  

 ─ ה ⌂ ⌐ ⇔≡

≤ ⇔ ╘╢↓≤⅜≢⅝√⁹∕╣╠─

╩ ⌐⇔√ ▪fi◔כ♩ ⇔⁸

⅛╠ ⌐ ⇔≡™ↄ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 
7 Ᵽ◌꜡꜠▪ ⱨ◊

ⱶ₈DPꜝכ ─ ⌐ ↑≡₉ 

[  

 SSH │ 1 ⅛╠ ─

≈≢№╢ Ᵽ◌꜡꜠▪─ ה ⌐

⇔≡⅝√⁹ 

≢ 7 ⌐⌂╢ K-16

☿fi♃כ⅜ ⇔≡™╢ Ᵽ◌꜡꜠

▪ ⱨ◊כꜝⱶ≢⁸ ≢

⇔≡™╢ SSH ≤ IB ─ ⌐ ⇔≡

╩ ℮⁹IB ╩╟ↄ ↕╣≡™╢ ╛↓

╣⅛╠ IB ↕╣╢ ⌂≥ ™ ≤

╛◌ꜞ◐ꜙꜝⱶ ה ∆╢↓≤≢⅝

╢⁹∕─↓≤⌐╟╡⁸SSH ─ ⌐≈⌂

⅜╢≤ ⅎ≡™╢⁹ 

 

[  

 ⱨ◊כꜝⱶ ─ ₈IB ≤ Super Science 

High School SSH₉─

 

 

[ ה  ] 

 26 11 22  

8 40 17 00 

  

7 Ᵽ◌꜡꜠▪ ⱨ◊כꜝⱶ

₈DP─ ⌐ ↑≡₉ 

    ₈IB≤Super Science High  

School SSH₉ 

 

ה ] ─  ] 

SSH 1 2 ─ ╩ ∫√⁹ 

≤⇔≡ ─ ╡≢№╢⁹ 

ה ≤ IB ◒ꜝ☻≤─◌ꜞ◐ꜙꜝⱶ─ ™ 

SSHה ≤ IB ─ ☻♃▬ꜟ⌐≈™≡ 

─ 6 Ᵽ◌꜡꜠▪ ⱨ◊כꜝⱶ╙

⇔⁸ 

₈ ₉≤℮ ≢ IB ☻♃▬ꜟ│ ≢№

╢≤ ⇔√⁹ ╙ SSH ≤ IB ─

⌂≥ ה ⇔⁸SSH ─ ╩

⇔≡™ↄ⁹ 



 

 

2 

21.5 הSSHהꜟ◐☻ ┘─   
ₒ ₓ 

≢ 3 ≤⌂╢ ≢№╢⁹ 1 │⁸ ה

╩ ⌐ ⅝⁸₈ ┘─ ₉─ ─ ╛ ≠↑ ≤⇔≡─ ה

≤─ ה ≤─ ה ≤ ≤─ ╩ ⌐⇔√⁹ 2 │⁸

כ◦fi▬◒ה כ♃כⱠ▫♦כ◖ ─ ╩ ⌐ ⅝⁸ ≤

─ ─ ≤ ╩ ⌐ ╩⇔√⁹ │ 3 ─ ≤⌂╢⁹

 

 [   

137  

5 ה 11 ה 79 ה

9 ה 3 ה 6 ה

6 ▪▫♦ⱷה 2 ה 16  

  

ה ]  ] 

╩ ⅎ╢ ⅜ ⇔⁸

─ⱳ☻♃כ☿♇◦ꜛfi⁸ ─ ⁸

≢ ╩ ╗↓≤⅜≢⅝√⁹ │ⱴכ♥─

₈ ₉≤⇔⁸

⌐ ⁸ ─ ⅛╠ ─

╩⇔≡╙╠∫√⁹ 

⅛╠│⁸ ─ ⌐│⁸

≤≤╙⌐ ╙ ≢⁸∕─ ≈─

⅜ ─╟℮⌐ ↄ↓≤⅜ ∞≤─ ⅜№∫

√⁹ ⅜ ≢№╢⁹ 

 ≤│ 

 21 ≤│ 

 ⌂− ⅜ ⅛ 

 ─ ≤│ 

 ╩ ─√╘⌐ ≥─╟℮⌐ ⅎ╢

⅛ 

 │ 

 ╕≤╘ ─ ╩ ╗√╘⌐ 

 3 ─ │⁸⅔ ─

⁸ ⁸ ⅛

╠≢№∫√⁹ 

≢№╢⁹ 

⅔ה ─  

 3 ╩ ⇔√ ≢⁸ ⅛╠

⌐ ╢☻Ɽ▬ꜝꜟ⌂◌ꜞ◐ꜙꜝⱶ╩ ⇔≡™

╢╟⌐ⱪכꜟ◓⁹╢ ╩ ⇔≡ ╩ ┘⁸

─ ⌐≈⌂→╢⁹ 

ה  

ⱴכ♥╢↑⅔⌐  ─ ↕╩

⇔⁸ ™╩ ╢ ╩ ⇔≡™╢⁹ 

ה  

 ≢ ╩ ⅛∑╢ ⌐⅔™≡⁸

◘▬◒ꜟ╩ ⇔⁸ ╡ ╡╩ ↕∑╢

╡ ╖╩⇔≡™╢⁹ 

 

 

 

ה ]   ]  

─▪fi◔כ♩╩ ⇔√⁹ 

ה ⅛╠ ⌐ ╢╕≢⁸ ↄ─ ╩ ↑

╢↓≤⅜≢⅝√⁹ 

ה ─ ┘⌐≈™≡⁸ ₁⌂ ⅛╠ ╢↓

≤⅜≢⅝╕⇔√⁹ ≤ ⅜≤╙⌐ ═⁸№╡

⅜√ↄ ™╕⇔√⁹ 

ה ™╩≈ↄ╢↓≤─ ↕⅜╟ↄ╦⅛∫√⁹

─ ╩ ∆╢ ⅜│∫⅝╡≤≈⅛╪∞

≢⁸ ∆╢↓≤─ ↕⅜╟ↄ╦⅛∫√⁹ 

ה √∟⅜ ─ ⌐₈ ₉⅜ ╕∫√

│⁸ ╙ ╩∆╣┌╟™⅛⁸≥℮╛∫≡₈

╠ ┬↓≤₉╩ ⅎ√╠╟™⅛ ∞∫√╙

─⅜⁸10 ∫≡↓↓╕≢ ╛ ⅜№

╡⁸≥─ ╙ ╩ ⌂⅜╠ ↕╣≡™╢↓

≤⅜ ⅛╡╕⇔√⁹↓≤ ╩│∂╘╢ ≤

─ ⅜ ≢№╢≤ ∂╕⇔√⁹ 

ה ─ ╩│∂╘ ─ ─

╡ ╖╩ ∆╢↓≤⅜≢⅝≡⁸≤≡╙ ⌐⌂

╡╕⇔√⁹₈ ─⸗♅ⱬכ◦ꜛfi╩™⅛⌐ →

╢⅛₉ ⇔™ ™≢∆⌡⁹√∞ ™⌂ↄ ⅎ╢

↓≤│⁸ ⅜ ₁⌂↓≤⌐ ⇔≡ ™ ↑

╢ ⅜№╡╕∆⌡⁹ ∞↑≢│⌂ↄ⁸ ╡─

╛ ≢ ≤ ⇔≡™↓℮≤ ╘

≡ ↄ ™╕⇔√⁹ 

 

[ ─ ] 

─ │⁸≥℮╛∫≡ ╩ ⇔

≡™╢─⅛⅜╦⅛╢ ≤∕↓⅛╠ ⅛┘

⅜╢ ≤∕─ ╩ ╡√™─∞≤ ╘≡

≢⅝√⁹⇔⅛⇔⁸ ─ ─⌂™ │╛

⅜≡ ⅝ ╕╢─≢⁸ ╙ ⌐ ⇔√ ╩

∆↓≤⅜ ╘╠╣╢⁹ ⌐⁸ ⌐⇔≡

⅜ ⌐≢⅝╢╟℮⌐∆╢↓≤⁸

─ⱳ☻♃כ ─ ╡ ╡╙ ≢⅝╢≤⁸╟╡

⌐ ⇔√ ⌐⌂╢⁹ 

 



 

 

3 

꜡Ⱳ♇♩                            
ₒ ₓ 

⁸⅛⌡≡╟╡ ─꜡Ⱳ♇♩ ⌐ ╩ ∫≡™√ ≤─ ⇔ ™─ ≢⁸

≢ ⇔√꜡Ⱳ♇♩╩ ≢ ∆╢≤™℮▪▬♦▫▪⅜ ╕╣√⁹ ⌐≤∫≡│⁸

≢─ ꜠ⱬꜟ╩ ≢ ∂≡╙╠℮ ≤⌂╢↓≤⁸╕√⁸ ĭ ĭ ⌐ ™ ≤

™℮ ⅜ ⅎ╢↓≤≤⌂∫≡⅛╠│⁸ ∕─╙─╩ ∆╢ ≤⌂╢ ⅜№╢⁹ ה

⌐≤∫≡│⁸ ╩ ⇔╕∑╢꜡Ⱳ♇♩ ≤⌂╢√╘⁸ ↑─ ≤│ ⌂╢ ⅜

≤⌂╡⁸ ⌐ ╦╣╢ │ ⌂ ─ ≈≤⌂∫≡ ╩ ⅎ╢⁹

≢─ ╩ ≤⇔√ ⁸ │ ↑꜡Ⱳ♇♩╩ ∆╢ ⌐⁸ ╩ ⇔⁸

⇔╕∑╢↓≤╩ ≤⇔√ √⌂ ≢꜡Ⱳ♇♩ ╩↕∑╢↓≤⌐╟╡⁸ ╩ ⌐≈↑⁸꜡Ⱳ♇

♩─ √⌂ ╩ ↕∑╢↓≤⌐ ⅜╢─≢│⌂™⅛≤ ⅎ╢⁹

 

[  ] 

꜡Ⱳ♇♩ ⁸  

₩ ≡⇔≥ⱶכ♅≢ ╡ ╕∑╢⁹ 

  

ה ]  ] 

│ ⌐ ↕╣╢√╘⁸

┼─ ┘⅛↑╩ ⌐ ℮⁹∕─ ─

⌐≤∫≡│⁸ ⅛╠ כ꜠♩─

♬fi◓ⱪ꜡◓ꜝⱶ╩ ∆╢ ≢№╡⁸ ─

√∟╙WRO ⅜ ⇔⁸ √⌂ ⌐ ╡

╖╛∆™ ≢╙№╢⁹ 

i  ₈╝∫ↄ╡₉ 

 ╩ ╡⌐ ∟⁸ ⌐ ╩⁸

₈╝∫ↄ╡ה ה ₉≤ ⅎ≡™╢⁹₈╝∫ↄ

╡₉≤│⁸꜡Ⱳ♇♩╩ ⇔≡╙╠℮ ⅜

₩ ⁸↕╠⌐∕─ ≢№╢↓≤⅛╠⁸

꜡Ⱳ♇♩╛Ⱳכꜟ⌂≥─○Ⱪ☺▼◒♩⅜╝∫ↄ

╡ ↄ╟℮⌐ ∆╢↓≤╩ ⇔≡™╢⁹

꜠Ᵽכ╩ ≈ ─ ╙꜠Ᵽכ─ ⅝⅜

─ ⅝⌐╝∫ↄ╡ ∆╢ ⅜ ≢№╢⁹ 

ш ₈ ₉ 

₈♪כ꞉כ◐─  ₉≤│⁸ ⅜ ∆

╢⁸ ─ ╩ ∆╢↓≤≢№╢⁹ ╘≡

⌐ ─ ╩ ⇔ ╘√≤↓

╤⁸₈ ╙╛╡√™₉≤™℮ꜞ◒◄☻♩⅜ ⇔√

↓≤⌐ ⌐ ™√⁹ ╣⇔≡™⌂

⅛∫√ √∟│⁸ ╠⅜ ─ ≢ ™≡™╢꜡Ⱳ

♇♩╩₈ ≡™╢₉∞↑≢│ ≢⅝⌂™─∞≤

™℮↓≤╩⁸ ─ ≢ ╪∞⁹ 

щ ₈ ₉ 

♪כ꞉כ◐  ─₈ ₉╙⁸

↑꜡Ⱳ♇♩╩ ╡⁸ ⇔⅛ ╣╢↓≤─⌂™

꜡Ⱳ♇♩╩ ∫≡™╢ √∟⌐│ ⌂

≢№╢⁹ │ ™≡™╢꜡Ⱳ♇♩─ ╩

≈⅛╪≢ ⌐ ⅝ ∑√╡⁸ ─ ≢ ∆╢

≤∕─ │ ↕∑╢╟℮⌂ ╩⇔≡ ┬

╙ ≢№∫√⁹ ⌂

⇔≢ ⌂ ⌂꜡Ⱳ♇♩ ╡⅜ ≢№

╢⁹ 

 

 

 
 

 
 

 

 

 

 

 

 

 

1 Ⱳכꜞfi◓◕כⱶ 

ъ ▪▬♦▫▪  

♪כ꞉כ◐─  ≈╩ √⇔≡™╣┌⁸NXT

כ◘fi☿⁸כ♃כ⸗╛ ─ ⌐ │ ↑≡™

⌂™⁹₈ ⅛ ™╙─₉╩ ⅎ ∆√╘⁸╕∏│

™≈ↄ ╡─▪▬♦▫▪╩ ⌐☻◔♇♅↕∑

╢ ╩ ⇔≡™╢⁹ ₩ ⅛↑≡

╩ ≡⇔≥ⱶכ♅⁸⅜∞─╢∑⅛ ⌂▬ⱷכ

☺╩ ≤⇔≡ ≈ ⌐⁸╕√⁸ ™≈™√

▪▬♦▫▪╩∆←⌐ ╡ ╘≡⇔╕℮ ╩⁸

╩⅝∫⅛↑⌐⁸ ╩ ≡╢↓≤╩ ∆

╢╟℮ ╩ ╡ ⅎ↕∑╢⅝∫⅛↑≤⇔≡™

╢⁹ 

 

ה ]  ]  

ч  

 №╢ ⌐⌂∫√ ≢ ─√╘⁸ ⌐

╦∫≡™⌂™ ╛ ─꜡Ⱳ♇♩ ⁸ ⌐

⌐ ╦∑≡╖╢⁹ ╘≡ √∟─

╩ ∆╢ ╩╟ↄ ∆╢╟℮⁸ ⌐ ⅎ

≡⅔ↄ⁹ ⌐≥─╟℮⌐ ╩ ⅎ╢⅛⁸≥

─╟℮⌂ Ⱶ☻⅜ ⅝╢⅛⁸ │≥℮⅛⁹

↓─ ⌐ ≠⅝⁸◖fi♩꜡כꜝכ─◘▬☼

╛ ╩ ∆↓≤│⇔┌⇔┌≢№╢⁹ 

 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ш  

 ╩ ↑╢ ⅛╠ ⅜ ╡ ≢

∫≡™╢ ⅜ ╠╣╢⁹ ─ ╩ ┌

∑⁸ ┘ ╩ ⅎ⁸ ⇔√╠ ⌐ ╪≢№→

╢⁹ ╩ ꜟכꜟ≡ ╙⇔┌⇔┌ ↓╢↓≤

≢№╢⁹↓╣╠╩ ─꜡Ⱳ♇♩ ⅜

℮↓≤╙⁸꜡Ⱳ♇♩ ╩ ⌐≈↑╢↓≤

⌐ ≤⇔≡ ⌂ ≤⌂∫≡⅔╡⁸

√∟⅜ ╙ ╩ ⇔╖⌐∆╢─│⁸

─ ─ │ ≥↓╤⅛ ╩

╢ ╙⌂™╒≥ ⅜ ╣╢↓≤⌂ↄ⁸

√∟⅜ ⅎ ─ⱶכ◕√⇔ ┬╡⌐ ⅎ

╩ ∂╢⅛╠≢№╤℮⁹ 

щ LEG O Midstorms ─  

 ↑⌐ ꜡Ⱳ♇♩╩ ╢

╙℮ ≈─ │⁸ ≢ ↄ╙─∞↑⅜₈꜡Ⱳ

♇♩₉⌂─≢│⌂ 

ↄ⁸ ⇔╘╢₈ ₉╙ LEGO Mindstorms ─

≈꜡Ⱳ 

♇♩─ ─ ≈≢№╢↓≤╩ ┌∑╢↓≤

⅜≢⅝╢⁹ 

  

[ ─ ] 

 ─ ≢─꜡Ⱳ♇♩ │⁸ ↄ

─ ╩ ⅝≈↑ ↑⁸꜡Ⱳ♇♩ ⌐≤∫≡

╙ ⌂ ⌂ ≤⌂∫≡™╢⁹∕─

≢⁸ ⌐ ╣↕∑╢ ≢ ╕∫≡™╢↓

≤⅜ ⇔╕╣╢⁹꜡Ⱳ♇♩ ╩ ╗ ≤ⱪ

꜡◓ꜝⱵfi◓≤™℮ ╩ ℮ ⅜

⌐ ╖ ╦↕∫√ LEGO Mindstorms ≤™

℮ ╩ ╠ ∆╢↓≤≢⁸ ╩

∆╢ ╩ ∆╢ ⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

4 

SSH                             
ₒ ₓ 

SSH ╩⁸

─ ╛ ⌐ ∆╢↓≤⌐╟╡⁸SSH

─ ╩ ∆╢⁹╕√⁸ ₁⌂ SSH

≢ ╩ ⇔≡™╢ ⅜

╩ ℮↓≤⌐╟╡⁸ ─ ה ⌂≥─

─ ⇔╩ ℮ ╩ ⅎ╠╣╢⁹∕─ ≢

⅜ ╩♃כ♦ ⌐ ⅎ╢

╩ ℮↓≤╙ ≤⇔≡™╢⁹ 

 

[  

SSHה   

( ⁸ ) 

ה ה  

ה ה ה  

 

ה ]   ] 

 27 3 10  13:00 15:40 

  

ה  (4 ) 

ה     ⱳ☻♃כ (44 ) 

 

ה ] ─  ] 

 SSH ⌐ ∞↑≢│⌂

ↄ⁸ ╙ ⇔√⁹↓─↓≤⌐╟╡⁸

│ ─ ꜠ⱬꜟ╩ ∆╢

↓≤╙≢⅝⁸ │ ⌐™⅛⌐╦⅛╡

╛∆ↄ ∆╢⅛⌂≥⁸ ⌐ ╡ ╢↓≤⅜

≢⅝⁸ ≢№∫√⁹╕√⁸ ה

╙ ⇔⁸ ⅛╠─ ≢ ⇔⁸

╙ ╩♃כ♦ ⌐ ╡ ╢↓

≤⅜≢⅝√⁹ 

 

2 ⱦכ ⅜ ∆╢  

 



 

 

 

 

4  ─ ≤∕─  
 

ₒ ╕≢─ ╣ₓ 

 ╕≢ הⱴכ♥ ↔≤─ ⌐ ∫√ ─ ≤ ╩ ∫≡™√⅜⁸ ≤⇔≡─

─ ─ ≤∕─ ⅜ ⅎ⌐ↄ⅛∫√√╘⁸ ⅛╠ ⌐ ∫≡ ─

≤∕─ ╩ ∫√⁹╕√ ⅜⁸ ≤ ╩ ─▪fi◔⁸≢♩כⱤⱨ◊כⱴfi☻│

∕─ ≤⌂╢ ─ ≤ ⌂ ◖fi◒כꜟ╛ ─ ≢ ⇔≡⅝√⁹

│⁸∕─ ≤Ɽⱨ◊כⱴfi☻ ─ ╩ ∆╢√╘⁸ ≢ ↕╣≡

™╢ ─Ɽⱨ◊כⱴfi☻♥☻♩≤ ▪fi◔כ♩╩ ⇔≡ ⇔⁸↓╣╕≢─

≤ ╩ ≡ ⇔√⁹↓╣│ ≢ ─ ─↔ ⌐╟╢⁹

 

[   

 ─ │⁸ 3

170 ⁸ 1 SS SS

210 ⁸ 2 30 ⁸ 60 ⁸

220 ⁸ 20 ⁸

─₈ ≢ ₉│ 3 SS 170

⁸ 1 SS 210

⁸₈ ₉│ PL 17 ⁸

2 16 ⁸₈ ₉│ ◒ꜝ☻

3 35 ⁸ │ 1 3 ─

₈SSH ₉♅כ◘ꜞ 32 ≤

₈SSHꜞ◘כ♅ ₉ 13 ₈SSHꜞ◘כ♅

₉ 7 ≢№╢⁹ ╩ ∆╢

─│ ⅜ ≢№∫√

─⁸ 3 ◒ꜝ☻ ⁸ 1

PLה☻ꜝ◒ ◒ꜝ☻ ⁹ ⌐ ⇔≡

2 PLה ⁸ 3 ≤∆

╢⁹ ╩ ≡ ╙ ∆╢⁹ 

ה ]  ] 

 ≤ ⌐ ∆╢ ╛ │

▪fi◔כ♩≢ ═⁸Ɽⱨ◊כⱴfi☻│

─ ⅔╟┘ ◖fi◒כꜟ≢─

≢ ℮⁹ │ⱬⱠ♇☿⅜ ─

≤ ─ ≢ ∫√ ─☻

◐ꜟ─♥☻♩ Ɽⱨ◊כⱴfi☻ ≤ ─▪

fi◔כ♩╩ ⇔⁸ ─ ≤─

╩ √⁹⇔⅛⇔⁸↓─ⱬⱠ♇☿─♥☻♩│ 1

⅛╠ 4 ╕≢™ↄ≈⅛─ ─ ⌐ ⇔

≡ ⌐ ╖≢│№╢⅜⁸ ⌐│╕∞

⅜⌂™⁹ ≢ ⅜№╡

⅜ ≢⅝╢ ─♥☻♩⅜ ⌐ ≈

⅛╠⌂⅛∫√─≢⁸ ⌐ⱬⱠ♇☿─╙─╩∕

─╕╕ ⇔√⁹√∞⇔⁸ ─ ≢⁸

3 ╕≢ ∆╢⌐│ ⇔™≤ ╦╣╢╙─╙

№╡⁸ⱬⱠ♇☿≤ ─ ⁸ ≤ ─ ╙

╘ ⇔≡ ⇔√⁹ 

 

 

 

 

 

ה ]  ] 

a.  IB ⱪ꜡◓ꜝⱶ─  

a- 1.  ⌐╟╢  

IB ≢ ╦╣≡™╢ ⌂ ╩ ∆

─ ╩⁸30 40 ─◒ꜝ☻≢

⌐∆╢√╘⌐ OPPA╩ ⇔√ ⌐╟∫≡⁸

◒ꜝ☻─ ╙ ⅜ ⅜╢ ⌐⁸ ⅎ⌂

⅜╠ ⌐─∙╖⁸ ╩ ⅜ ≢⅝╢╟

℮⌐∆╢╕≢⌐⌂∫≡™╢⁹ ─ ╡ ╡≢

╙ √⌐ ⅎ╢ ⅜ ⅎ√≤™℮ ╙

⅜ ⅜╢ ⌐ ⅎ≡™╢⁹ 

IB ≢ ꜟⱣכ꜡◓╢™≡╣╦ ╩ ∆

╢√╘─ ⌐╟╢ ╩ ⌐⇔√⁸ ◒

ꜝ☻≢─ ∞↑⌐╟╢ ─ ─

≢│⁸40%─ ⅜₈ ┼─ ⅜ ╕

∫√₉⌐₈ ∕℮ ℮₉≤ ⅎ≡™╢⁹ 

PL ◒ꜝ☻≢ ≤ ⅜ ⇔≡ ⇔√

⌂ ≤╙≈⌂⅜╢ ─

│⁸ ⅛╠ ╖ ≡╢ ⌐╒╓ ⅜

⇔≡™╢⁹ 

IB ─ TOK╩ ⇔√ ≤ ─ ⌐╟

╢ ≢│⁸ ≤™℮◖fi♦▫◦ꜛ

fi─╙≤≢ ⌂ ─ ╛

─ ╩ ∆↓≤≢⁸ ≤™℮ ≤

≤™℮ ─ ╩ ∆╢↓≤─ ⌐

≈™≡ ⌂ ⅜ 63%⌐⌂∫≡™╢⁹╕√

∆╢↓≤≢ ⅜ ╕╢≤™℮ ⅜ 76%

⌐⌂∫≡⅔╡⁸ ⌂ ─ ⅜≢⅝≡™

╢≤ ⅎ╠╣╢⁹╕√ꜟכⱩꜞ♇◒⌐╟╢

─₈╦⅛╡╛∆™₉⅜ 50%№╡⁸ ─ │

≡∫╟⌐◒♇ꜞⱩכꜟ ⌂ ⅜ ↕╣

√≤ ⅎ╠╣╢⁹TOK≤⇔≡│⁸ ─Ᵽ▬▪

☻≤ ∫√ ╩ ∫√⅜⁸ ─ ≤⇔≡

₈ ╕≢│ ╩╟™ ⌐ ∫≡ ↄ√╘⌐

─™™↓≤╩ ↄ ™≡™≡⁸♦ⱷꜞ♇♩

╩ →∏⌐™√─≢│⌂™⅛≤ ≠⅛↕╣√₉

₈ ─ ─ │ ≢│╦⅛╠⌂⅛∫√↑

╣≥╙⁸ ─ ─╙─╩ ╢≤ ─ ⅜╦⅛

╡╕⇔√₉⌂≥⁸ ─Ᵽ▬▪☻╩ ↕∑╢

↓≤⅜≢⅝√⁹ 



 

 

IB ─ ─ ≢ ╦╣≡™╢ ≤─

╩ ⌐⇔√⁸ ≤ ⇔≡™╢

3 ─₈SSH ₉≢│⁸ ─

⌐≈™≡ ╩ ╛⇔√↓≤≢⁸

₈ ≢─ ⌐ ∆╢▬ⱷ₉₈√™╦⅜☺כ

⌐≈™≡ ⅜╦™√₉₈ ╛ ─

⌐≈™≡ ⅜ ╢╟℮⌐⌂∫√₉⅜╒╓

₈ ∕℮ ℮₉₈∕℮ ℮₉≢№∫√↓≤⅛╠⁸

≤™℮ ⌐≤∫≡│ ─

╩ ↕∑╢↓≤≢ ╩ ≢⅝√≤

ⅎ╢⁹TOK╩ ⌐⇔√⁸ ⌐╟╢

≢│⁸₈ ⅜ ⇔√ ⌐≈™≡│⅛⌂

╡ ™꜠ⱬꜟ─ ⅜ ⌐≈™√₉≤™℮

⅜╒≤╪≥≢№╡⁸ ─ ≈ ╩

⇔⁸ ≢⅝╢╟℮⌐ ≢⅝╢ ╛

╩ ⇔⁸∕╣╠⅜ ─ ╩ ╘≡™

╢≤ ≢⅝╢⁹╕√₈ ⌐╟∫≡╕≤╘ ╛

ⅎ ⅜ ℮─≢⁸ ⇔ↄ ≢⅝⁸ ₁⌂

≢ ⅎ╢⅝∫⅛↑⌐⌂∫√₉≤™℮ ╙

№╡⁸ ⌐╟╢ ≢ ─

╩ ↕∑╢↓≤⌐╟∫≡ ⌂

≢ ⅎ↕∑Ᵽꜝfi☻─≤╣√ ⌐ ↄ↓≤

⅜ √≤ ≢⅝╢⁹ 

 

a- 2.  ⌐⅔↑╢  

5 ⅛╠ 2 ╕≢─ ─

⌐ ∆╢ ─ ⌐⁸ⱬfi ╩ ™

√ ≤X♅ꜗכ♩╩ ™√ ╩ ⇔⁸™

╕╕≢─ ╩ ╪∞↓≤≢ ⌂╢ ═

⅛╠⁸ ╩ ∫≡ ⌐ ╡ ╪≢╖╟℮≤

∆╢ ╙ ╕∫√⁹↓╣│ ∆╢

╩ ⇔≡ ⅜ ↕╣√√╘≢№╤℮≤

ⅎ╢⁹⇔⅛⇔ ≢⁸ ⌐⅔↑╢

≢∆╠ ⇔ↄ ≢│ ≢⅝⌂™

╙☻כ◔─ⱴכ♥⌂ ╠╣√⁹ 

3 ≢│⁸ ⌐⅛╦╡₈ ┘─

₉─ ⌐ ™╩ ≡╢☻◐ꜟ─ ╩

⌐ ™⁸ ╩ ≡⁸ ⌐∆╢

☻◐ꜟ╩ ↕∑≡™╢⁹↓╣⌐╟╡

⅜ ⌐ ─⌂™ ≡─☺ꜗfiꜟ⅛╠ ⅜

№╢↓≤⌐ ⇔≡ ⌂ ™╩ ≡⁸

╛ ╩ ⌐ⱳ☻♃כ☿♇◦ꜛfi

≢ ╩ ™⁸ ⌐ 3000 ─

╩ ™≡⁸ ⅜ ≡√ ╩ ⇔≡™╢⁹

╕√↓╣╠ ─☻◐ꜟ⌐≈™≡ ⇔ ℮

↓≤⅜≢⅝ ╙ ℮⅛─ ⌐ 70%⅜

⌐ ⅎ≡™╢⁹ ─ ╩ ⅎ↕∑╢⁸

↕╣╢ ⌐ ∆╢ ─ ↕∑╢꞉כ

╩♩כ◦◒ ⇔ ⌐ ╡ ╕∑⁸

↕∑╢↓≤⅜≢⅝√⁹▪fi◔כ♩≢│↓─

─ ⅜ 61%≤ ⌐ ═ ™─≢⁸ ─

≤↕╠⌂╢ ─ ⅜ ≢№╢⁹ 

1 3 ≢│ ─ ≤⇔

≡─ ─ ⌐₈SSHꜞ ≡⇔≥₉♅כ◘

⅜ ─ ≢ ╩ ╘≡

™╢⁹ ⱡכ♩╩ ™╢↓≤≢⁸ ≢

⅜ ╘╠╣╢╟℮⌐⌂∫≡⅔╡⁸

⌐ 4000 ─ ⌐ →≡™╢⁹ ─

╛ ─▬ⱬfi♩⁸ SSH

⁸ SSH ⌂≥≢

∆╢↓≤╩ ≠↑≡™╢─≢⁸₈↓╣⅛╠

╩ ═╢─⅛ ⅎ╢╟℮⌐⇔≡™╢₉₈ ╕

≢ ∫√↓≤╩ ™ ⇔⌂⅜╠ ╩ ≡╢

╟℮⌐⇔≡™╢₉₈ ╡⌐ ╪≢™╢⅛

∆╢╟℮⌐⇔≡™╢₉₈ ⌐ ╩∆╢⅛ ⅎ

⌂⅜╠ ╛ ╩∆╢╟℮⌐⇔≡™╢₉₈

⌂≤↓╤│≥↓⅛ ⅎ╢╟℮⌐⇔≡™╢₉

₈ │ ╩ ═√─⅛ ╡ ╢╟℮⌐⇔≡™

╢₉⅜₈∞™√™∕℮ ℮₉₈ ⌐∕℮ ℮₉

∑≡ 80% ≤⌂∫≡⅔╡⁸ ╩

⅛∑ ↄ ⅜ ╘╠╣≡™╢≤ ⅎ

╠╣╢⁹ 25 26 ⌐⅛↑≡⁸o

 ₈ ≤ ₉xoה  

( ≤ ) ─x ⌐ ⌐≈

™≡ ↕╣√⁹╕√ 26 4 ⌐│⁸

⇔√▪ⱷꜞ◌ ○Ᵽⱴ ⌐ ♅

≡⇔≥ⱶכ ꜡Ⱳ♇♩─ ╩ ℮

╩ √⁹↓─╟℮⌐ ⅜

⌐ ™ ╩ ≡™╢⁹ 26 ≢

ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻⁸₈│

₉≢│ⱳ☻♃כ ╩ ⇔√⁹ 58

⌐⅔™≡ ₈ ₉₈

₉₈ ₉╩ ⇔√⁹╕√⁸ 3 ⌐

⇔≡™╢₈ ┘─ ₉ ≢─ ⅜₈

14 ₉≢ ╩ ⇔⁸₈

◘▬◄fi☻◖fi◒₉ꜟכ≢ ╩ ⇔⁸

⌐ ⅎ ╙ ⇔≡⅝

≡™╢⁹ 

┼─ ╩ ⌐∆╢ ─

≤⇔≡─₈SSHꜞ ♅כ◘ ₉≢│⁸

─ ≢№∫√ ─

╛ ─ ╖ ╡╩ ⌐ ╡ ╪∞

⁸₈ ⌐ ╩∆╢─⅛ ⅎ⌂⅜╠

╩∆╢╟℮⌐⇔≡™╢₉₈ ⌂≤↓╤│≥↓

⅛ ⅎ╢╟℮⌐⇔≡™╢₉₈ │ ╩ ═√

─⅛ ╡ ╢╟℮⌐⇔≡™╢₉─₈ ⌐∕℮

℮₉₈∞™√™∕℮ ℮₉⅜ 85%⌐⌂╡

⌂ ≢ⱴכ♥ ⅎ≡™╢⁹ 

 

b.  ─  

b- 1.  ─ ≤  

ₒ ₓ │⁸ ╛ ─ ≢

⌐≤∫≡ ⌂ ⌐ ⇔≡ ─

≤ ╩╙≤⌐ ה ⇔⁸∕─



 

 

√⌂ ⌐ ╡ √⌂ ╩ ∆╢

≤ ⅎ╢⁹ 

─↓≤⅛╠ ⅎ≡ ⇔™↓≤⅜ ≢

⅝⌂™≢™√│∂╘─ ⅛╠⁸ ⇔≡

≢⅝√ ╦╡─ ╩ ╣┌⁸│∂╘⌐│

⌂⅛∫√ ╩ ∫≡™╢↓≤⌐⌂╢│

∏⌂─≢⁸↓╣│ ⌐╟∫≡ ─ ≢

↕╣√╙─≢№╢⁹↓─╟℮⌐

⌂ │⁸ ⌐ ⌂╙─≢№╢≤ ⅎ╢⁹ 

⌂ ─ ה ─ │▪fi

♩כ◔ ≢ ™⁸Ɽⱨ◊כⱴfi☻ │OPPA

─ ─ ≢─ ⌂ ™┼─ ─

⌐╟╢ √⌂ ⅜≈™√≤™℮ ╩▪

fi◔כ♩≢ ∆╢⁹ 

─ ה ─  

 │ ⌂╙─≢⌂ↄ 

ᵑ ⌐╙ ⅎ╢ ≢─ ╩ ⇔≡™

╢⅛ 

│ ≢ ╣╢╟℮⌂ ─№╡ ≢⌂ↄ 

ᵒ ≤ ↕∑≡ ┬╙─∞≤ ⇔

≡™╢⅛ 

╦⅛╠⌂ↄ≡╙Ɽ♃כfi ≢ ↑╢╟℮⌐

⌂╣┌™™─≢│⌂ↄ 

ᵓ╦⅛∫√ ⅜∆╢╕≢ ∆╢─⅜™

™≤ ∫≡™╢⅛ 

│⁸ ⅜ ⅛╣╢─╩ ∫≡ ∑┌╟

™─≢│⌂ↄ 

ᵔ≥℮⇔≡∕℮⌂─⅛ ⅎ⌂⅜╠ ⌐─∙

╪≢™╢⅛ 

─ │ ⅜ ↑╢↓≤∞↑≢⌂ↄ 

ᵕ ⅜ ≢⅝╢ ⌐ ╡ ⇔ ─╙─

⌐∆╢≤™℮ ⌐ ╢ ╩ ∫≡

™╢⅛ 

⌐ ⅜ ↕╣≡™↑┌⁸

≤↕╠⌂╢ ⌐⅛╠╣≡ 

ᵖ ⌐ ⌂ ⅜ ╠╣√⅛ 

≤∆╢⁹ 

Ɽⱨ◊כⱴfi☻│⁸OPPA─ ⌂ ™┼─

─ ─ ⅛╠ 

ᵗ ─ ≢ √⌂ ⅜≈™√≤ ℮⅛ 

 

▪fi◔5│♩כ ─ ─ ╩ ⇔≡

™╢⁹ 

 
 

b- 2.  ⌐╟╢  

3 │ SS ⁸ ◒ꜝ☻│ 1

│ SS ⁸ 2 │ ≢⁸PL◒ꜝ☻

│ 1 ⁸ 2 │ ≢≤∫√

▪fi◔⁸≢♩כ ╩ ╢⁹ 

 

ᵑ ⌐╙ ⅎ╢ ≢─ ╩ ⇔≡™

╢⅛ 

 
PL◒ꜝ☻│ ≤ ⌐ ┘≡™╢⅜⁸

◒ꜝ☻│ 1ќ2≢ ⇔≡™╢⁹ 

ᵒ ≤ ↕∑≡ ┬╙─∞≤ ⇔

≡™╢⅛ 

 
PL╙ ◒ꜝ☻╙ ≢ ┘≡™╢⁹ 

ᵓ╦⅛∫√ ⅜∆╢╕≢ ∆╢─⅜™

™≤ ∫≡™╢⅛ 

 
◒ꜝ☻│ ≢ ┘≡™╢⅜ PL│

1ќ2≢ ∟≡™╢⁹↓╣│ PL≢─ ─

≤∕╣⌐ ™ ∆╢ ⅜ ≢

⅝╢⅛≤™℮ ⅜ ∂≡™╢√╘≢№╢⁹ 

ᵔ≥℮⇔≡∕℮⌂─⅛ ⅎ⌂⅜╠ ⌐─∙

╪≢™╢⅛ 

 
◒ꜝ☻│ ≢ ┘≡™≡⁸PL│ 1

2 1 0 -1 -2



 

 

─ ≢⅛⌂╡ ⌐ ⇔≡™╢∑™⅛ ┘

⅜⌂™⁹ 

ᵕ ⅜ ≢⅝╢ ⌐ ╡ ⇔ ─╙─

⌐∆╢≤™℮ ⌐ ╢ ╩ ∫≡

™╢⅛ 

 
PL╙ ◒ꜝ☻╙ ≢ ┘≡™╢⁹ 

ᵖ ⌐ ⌂ ⅜ ╠╣√⅛ 

 
1 ⌐ PL◒ꜝ☻⌐ ╠╣╢⅜⁸ 2≢

│╗⇔╤ ⇔≡™╢⁹↓╣│ ─

⌐ ™⁸ ⅜⌂ↄ⌂∫≡™╢√╘≢№╤℮≤

ⅎ╠╣╢⁹ 

ᵗ ─ ≢ √⌂ ⅜≈™√≤ ℮⁹ 

 
⌐≈⌂⅜╢ ⌂ ─Ɽⱨ◊

╙☻ⱴfiכ ≢ ┘≡⅝≡™╢⁹ 

 

c.  ─  

c- 1.  ─ ≤∕─  

ₒ ₓ │⁸ ⅛⌂ ⌐ ≠⅝⁸

╛ ╩ ⇔⁸ ₁⌂ ⅎ⅜№╢

↓≤╩ ╡⁸ ⌂ ⅎ⌐ ╠⌂™╟℮⌐⁸

ה ה ─ ╩♅▼♇◒⇔⁸ ∆

╢↓≤≢ ─╟╡ ⌂ ⌐≈⌂⅜╢

≤ ⅎ╢⁹ 

↓─ ╩ ╢ ⌐ ⌐↕∑≡™√∞™

√⁸ ─ ⌐╟╢

─ ⅎ ⌐ ≠™≡⁸ ─☻◐ꜟ≤

⇔≡₈ ₉₈ ─ ─ ₉₈ ₉─

3≈≤⁸ ─ ≤ ─ ╩

⇔√⁹3≈─☻◐ꜟ⌐ ⇔≡│Ɽⱨ◊כⱴfi

☻♥☻♩╩⁸ ה ⌐ ⇔≡│▪fi◔כ♩

╩ ∫√⁹ 

╩⁸ 3 ⁸ ◒ꜝ☻ 1 ⁸

◒ꜝ☻ 2 ⁸ ◒ꜝ☻ 3

⁸PL◒ꜝ☻ 1 ⁸PL◒ꜝ☻ 2

≢╖╢⁹ 

☻◐ꜟ♥☻♩│⁸ ≢ ☻◐ꜟ⌐ ⇔≡

7 №╡∕─ (1.0 0.0 )≢ ∆╢⁹ 

₈ ₉─☻◐ꜟ 

 
PL ◒ꜝ☻│ ≢ ┘≡™╢⅜⁸

◒ꜝ☻≢│ 2 ≢╦∏⅛⌐ ∟≡™╢

⅜ ⌡ ≢ ┘≡™╢⁹ 

₈ ─ ₉─☻◐ꜟ 

 
PL◒ꜝ☻≢│ 1ќ2≢ ∟≡™╢⁹ ◒

ꜝ☻≢│ ⌡ ≢ ┘≡™╢⁹ 

₈ ₉─☻◐ꜟ 

 
↓╣╙₈ ─ ₉─☻◐ꜟ≤ ∂ ⅜

╠╣╢⁹ 

 

 

 

 



 

 

≤⇔≡─₈ ₉─☻◐ꜟ 

 
⌂ ─☻◐ꜟ│⁸╛│╡

≢ ┘≡⅝≡™╢⁹╕√ ⌐ PL

◒ꜝ☻⅜ ≢№╢⁹ 

 

c- 2.  ≤ ≤─  

≤ ─ ╩ ╢√╘

⌐ ╩≤∫√⁹≥─ ╙ /

│╒╓ 0.3 ≢ ⌐ ╩ ≢⅝╢⁹

3 ⁸ 1 │ ─ ⅝⌂ │ ╘

╠╣⌂™⁹ 2 ─ ─ 5 ⌐

∆╢ ─ ☻◐ꜟ─ ─

│ ─╟℮⌐ ⅜ ╠╣╢⁹ 

 
2 PL◖כ☻│ ◒ꜝ☻─ ⌐ ═

₈ ₉⅜ ⌐ ≤ ⌂╡⁸₈ ₉≤₈

─ ₉⅔╟┘₈ ₉⅜( ) ( )─

⅜№╢╟℮⌐ ⅎ╢⁹ PL◖₈│☻כ

₉╛ ─₈ ₉│ ◒ꜝ☻

≤ ⇔≡Ɽⱨ◊כⱴfi☻─ ⅜ ™⁹∕─

│⁸ ─ ⅜ ⌐ ╛∕─ ─

─ ╩ ≡≡™╢⅛╠≤ ⅎ╠ⅎ╢⁹ 

 
2 ─ ה ה ─ ≤

─ ╩ ╢≤₈ ₉│₈ ₉

≤ ⅜ 0.6 ≢ ≤╙ 0.2⁸₈ ₉│

₈ ─ ₉≤ ⅜ 0.5 ≢ ≤╙

0.2⁸₈ ₉⌐│ 3≈─ ≤╙⌐№╢

⅜ ╠╣╢⅜ ─₈ ₉≢│

│ ╠╣⌂™≤™℮ ⅜№╢⁹↓╣│

─╟℮⌐ ⅎ╠╣╢≤ ℮⁹ ≢│

⌂ ≢№╢√╘ ≤ ⇔⁸

↕╣√ ⌂ ⅜ ™√╘↓─ ┼─

⅜ ↕╣≡⌂™≤ ⅎ╠╣╢⁹ ≢

│⁸ ≢◖fi♩꜡כꜟ≤ ∆╢↓≤⅜

⌂─≢₈ ─ ₉≤ ⇔≡™╢≤

ⅎ╠╣╢⁹ │⁸ ╩ ∆╢₈

₉╛⁸ ╛ ≤ ⌂≥─₈

₉ ╛⁸ ╩ ∆╢ ≤™℮₈

─ ₉≤⁸ ₁⌂ ≤ ⇔≡

™╢⅜⁸ │∕─ ≢ ⅜№╢≤

ⅎ╢⁹∕─ ⁸ ⌐╟∫≡ ─

∆╢ ⅜ ⌂╢≤ ⅎ╢↓≤⅜≢⅝╢⁹

⌂ ≤─ ≢│⁸

≤⌂∫≡™╢⅜⁸ ▪fi◔כ♩─

─ ╡ ╡≢╙⁸ ה ≤ ⌡

─ ⌐⌂∫≡™╢⁹ 

 
 

c- 3.  SSH⌐⅔↑╢ ─  

╩⇔≡™╢ SSH ≤⁸

╩⇔≡™⌂™ ─ ─ ⁹ 

 
─Ɽⱨ◊כⱴfi☻ ⅛╠╖╢

≤ 2 ─₈ ₉╛₈ ₉≢

╩⇔≡™╢ ─ ⅜ ╠╣╢⅜⁸

─ ≢│№╕╡ ⅜ ╠╣

⌂™⁹↓╣╙ ─ ה ה ה ≤

─ⱴכ♥℮™ ↔≤─ ⌐╟∫≡⁸

─ ─ ∆╢ ⅜ ↕╣╢

↓≤─ ╣≢№╤℮≤ ≢⅝╢⁹ 

 ⌐ ─ ה ▪fi◔כ♩

≢⁸ ≤ ─ ╩⇔≡™

╢ SSH ≤ ╩⇔≡™⌂™ ─

( - 2 ↄ∕℮ ╦⌂™ 2 ∕℮ ℮)

─ ╩ - 8 8 ⇔≡ ≢ ╢≤⁸

╩⇔≡™╢ SSH ⅜∕╣ ─

╟╡ ⌡≥─ ≢╙ ⅜ ⅝ↄ⁸

⌐╟∫≡ ⌂ ╛ ╩

╢ ⅜ ↄ⌂∫≡™╢≤ ⅎ╠╣╢⁹ 



 

 

 
 

d.  ≤ ≤─  

─  

ₒ ₓ ⅜ ╩ ™⁸

⌐ ⅎ℮╢ ⌂ ⅜≢⅝╢

≤ ⅎ╢⁹ 

⌂ ≤ ─ ╩ ═╢

√╘⁸ ─ ⌐ ∆╢

─ ה ─ ╢╟⌐OPPAה

─Ɽⱨ◊כⱴfi☻─ ⌐

∆╢▪fi◔⁸≥♩כ ─ ה

─▪fi◔כ♩─ ╩ √⁹ 

─ ⌐ ∆╢▪fi◔כ♩ 13

11 (85%)≢⁸ ─ ה

▪fi◔21♩כ 17 (81%)≤ 0.2

0.3 ─ ™ ⅜№∫√⁹ ™│⁸

─ ה ▪fi◔כ♩─ ⌐

∆╢ ⅜ ▪fi◔כ♩≤ ⅜⌂⅛∫√

≤⁸ ▪fi◔כ♩─╦⅛╢╕≢ ⅎ╢

⅜ ─ ה ▪fi◔כ♩─

▪fi◔כ♩≤ ⅜⌂∫√ ≢№╢⁹( 7

)  

OPPA─Ɽⱨ◊כⱴfi☻─ ─▪fi◔כ♩

│⁸ ─ ≤╙ ╙

⅜ ╠╣≡™╢⁹ ─ ╩ ╡ ∫

≡ ⅎ≡ ↄ↓≤⅜ⱷ♃ ≤╙⌂∫≡™╢

√╘≢№╤℮≤ ⅎ╢⁹ 

 

e.  ⱪ꜡◓ꜝⱶ⌐ ∆╢ ─  

e- 1.  ▪fi◔כ♩  

─ SSH ⌐ ∆╢ ╩

⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SSH ⌐ ⇔≡ 90 ⅜ ⌂

≢№∫√⁹A B ⅜₈∕℮ ₈ה℮₉ ↄ∕

℮ ℮₉⅜ 100 ≢№╡⁸SSH ╩ ⇔≡

╙ ⅜│⅛╣≡™╢ ≤⌂∫√⁹

╕√⁸ ⅜ ╦╣╢ ⌐ ⇔≡╙ ⌂

≢№∫√⁹↓─↓≤⅛╠⁸SSH ─ ╙

╖⁸ ה ⌐≈⌂⅜╢≤™ⅎ╢⁹ 

 

e- 2.  ▪fi◔כ♩  

 ─ SSH ╩ ⇔≡⁸ ⅜ ─

⌐≈™≡≥─╟℮ ⅎ≡™╢⅛▪fi◔כ

♩╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─▪fi◔⁸│♩כ ─╟℮⌂ ⌐≈™

≡ ╩ ∫√⁹ 

AהEהF ─ ה  

BהC: ה  

DהG fiꜛ◦כ♥ⱪ꜠♀fiה  

⌐ ⇔≡⁸ 8 ─ ⅜

⌂ ≢№∫√⁹↓─ │⁸SSH



 

 

⅜ ≢│⌂ↄ⁸ ╛ SSH

─ ≢ ⌐≈™≡ ⇔≡™√∞

™√↓≤⅜ ⌂ ⌐≈⌂⅜∫≡™╢

≤ ⅎ╢⁹⇔⅛⇔⁸D⌐⅔↑╢ ⌐ ⇔

≡∞↑│⁸ ─ ⌐ ═ ⌂

⅜ ⇔≡™√⁹ ⌐ ⇔≡ ⅛╠

│ 3 1 ⌐

⌐ ╩ ™√ ╩⇔≡™╢⁹ ≤

─ ⌂≥╩ ⌐∆╢

⅜№╢⁹∕╣ ⌐╙ ≢─ ╛

≤─ ⌂≥⌐ ⌐ ⇔≡™⅝⁸

⌐≈™≡ ⇔≡™⅝√™⁹ 

 

e- 3.  ( ⁸ )  

 ⌐ ⇔≡⁸ ↕╣≡™╢

SSH ▪fi◔כ♩ ╩ ⌐

▪fi◔כ♩ ⅛╠ ∆╢⁹ 

≥─▪fi◔כ♩ ⌐ ⇔≡╙ 1 2 ─₈

⇔√₉ ⅜ 70 ≢№╡⁸₈ ⅜⌂⅛

∫√₉⌐ │⌂⅛∫√⁹↓─↓≤│⁸

≤─ │ ⌐≤∫≡ ⌂↓≤≢

№╢≤ ∂≡™╢≤ ⅎ╢⁹⇔⅛⇔⁸E─

≢№╢꜠ⱳכ♩ fiꜛ◦כ♥ⱪ꜠♀fiה

⌐ ⇔≡│⁸₈ ⅛╠⌂™₉≤ ⅜ ╠╣√⁹

⁸ ⌂≥│ ≤ ⌐

⇔≡™╢⅜⁸꜠ⱳה♩כⱪ꜠♀fi♥כ◦ꜛfi│

⅜ ∆╢↓≤⅜ ™⁹ │⁸꜠ ⱳה♩כ

ⱪ꜠♀fi♥כ◦ꜛfi ⌐╙ ⌐ ╦

∫≡ ⅝⁸ ╠⅛♩כ♃☻ ╕≢─∆

═≡─ ╩ ≤ ≢⅝╢╟℮⌐

╖ ╡⅜ ≢№╢⁹ 

 

 

 

 

◓ꜝⱨ ⅜ ⌐ ⅎ╢  



 

 

 

 

e- 4.  ⌐ ∆╢▪fi◔כ♩  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─▪fi◔כ♩ │⁸ ≢№╢ ה (1  2 7

)⌐≈™≡⁸ (8 ה(11 (12 ה(16 (17 22)⌐≈™≡

╩ ∫√⁹ 

1 7≢─ ה │ ⌂≥≢╙ ≤ ⅎ≡™╢↓≤⅜ ⅛╢⁹ ⌐ ה6ה4ה2ה1

7⌐ ⇔≡│ 70 ⅜₈≤≡╙ ₉≤ ⅎ≡™╢⁹↓─ ⅛╠⁸ ⁸ ₁⌂ ≢ ה

⅜ ≢№╡⁸ ╛◐ꜗꜞ▪ ≤⇔≡ ⌂ ≢№╢≤ ≢⅝╢⁹⇔⅛

⇔⁸ ─ │ 1 ≢№╡⁸ ⅜ ⌂╢√╘⁸ ▪fi◔₈─♩כ≤≡

╙ ₉⇔√≤ ⇔√ ⅜ ™ ≤⌂∫√⁹ 

│⁸ 2 ⌐ ⇔≡ ─ ╩ ™⁸ ה ⌐ ⇔≡ ╩ ∆╢

⅜№╢⁹ 

8 22╕≢─ ה ה ⌐ ⇔≡│⁸ ⌂≥≢│ ⌐ 21ה20ה19ה18ה15ה14ה13ה11

│ ⌐₈≤≡╙ ₉≢№╢≤ ⇔≡™╢⁹ ─ SSH ─▪fi◔כ♩ ⌐ ה⁸13│≡⇔

⌐21ה20ה18ה15ה14 ⇔√≤ 70 ⅜ ⇔≡™╢⁹ ─ SSH ⅜ ⌂≥≢

⌐√≈↓≤⅜ ⅎ╠╣╢⁹╕√ SSH ≤⇔≡ ⌐⇔≡™√ ≢╙№╢─≢⁸ ╙

⌂ ≤⇔≡ ⇔≡™ↄ⁹ 

22 ⌐ ⇔≡│⁸ ⌂≢╙ ≤ ⇔≡™╢⁹⇔⅛⇔⁸ ─ SSH ≢│⁸

⅜ ⇔√ ─ ⅜ ™≤≤╙⌐⁸₈ ↄ ∑∏₉─ ╩ ⇔≡™╢ ⅜™╢

≢№╢⁹ │⁸ ⌐ ∆╢◌ꜞ◐ꜙꜝⱶ╩ ⇔≡™ↄ ⅜№╢⁹ ∞↑≢│⌂ↄ⁸

≢╙ ⌐ ╦╢◌ꜞ◐ꜙꜝⱶ ⅜ ≢№╢≤ ⅎ╢⁹ 
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5  ⌐⅔↑╢ SSH─  
 

ừ  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

ừ ⌐╟╢ ⌐≈™≡ 

 SSH ⱪ꜡◓ꜝⱶ│⁸ ∞↑≢│⌂ↄ ─ ⅜ ╦╡ ⇔≡™╢⁹SSH

╩ ⇔⁸ SSH ⱪ꜡◓ꜝⱶ₈ ₉⁸₈ ₉⁸₈ ₉⁸

₈ ₉⌐⅔↑╢ ╛ ⁸ ─ ⌂≥─ ⇔≡™╢⁹∕╣╠─ ╩⁸

⌐ ↕╣╢ ≢ ⌐ ⇔⁸↕╠⌐ ╩ ⌡≡™╢⁹ 

≢─ ≤⇔≡⁸₈ ₈ה₉ ₈ה₉ ₈ה₉ ₈ה₉ ₉

≤ ╩⇔≡™╢⁹ ≢ ≤ ∆╢↓≤⌐╟╡⁸ ≤ SSH ⱪ꜡◓ꜝⱶ⌐

⅔↑╢ ה ה ה ⌐≈™≡ ╩ ⇔ ⅜ ╦╣≡™╢⁹ 3

⌐ ⇔≡™╢₈ ┘─ ₉ ≢│⁸ ╕√│ ⌐ ⅎ≡⁸ ⅛╠ ╩

╩◓fi♅כ▫♥ⱶכ▫♥⇔ ⇔≡⅔╡⁸ ∞↑≢│⌂ↄ ה ☻◐ꜟ ⌐

⇔≡╙ ⅜ ╦╣≡™╢⁹ 

⌐⅔↑╢ ─ ╦╡⌐≈™≡│⁸ │ ⌐ ⁸ │

fiꜛ◦כ♥ⱪ꜠♀fiה ⌐⅔↑╢ ⁸ │ ─ ⁸∕─

─ ⌐ ⇔≡╙⁸ ╛ⱪ꜠♀fi♥כ◦ꜛfi ⁸ ⌂≥⌐ ⇔≡ ⇔⁸

≢ ⇔≡™╢⁹ 

⇔√ ▪fi◔כ♩ ⅛╠╙⁸SSH ⌐ ⇔≡₈ ⇔™◌ꜞ◐ꜙꜝⱶ╛

╩ ∆╢ ≢ ₈ה₉≈ ─ ─ ⌐ ≈₉⌐ ⇔≡₈╛╛∕℮ ℮₉≤₈ ↄ∕℮

℮₉╩ ╦∑╢≤ 100 ─ ⅜ ⇔≡™╢⁹SSH ╩ ⇔≡ ╙ ⅜│⅛╣≡™╢

≤⌂∫√⁹╕√⁸ ⅜ SSH ╩ ⇔≡ ╦╣╢ ⌐ ⇔≡╙ ⌂ ≢№∫√⁹SSH

╩ ⇔≡⁸ ה ⌐≈⌂⅜╢≤ ⅎ≡™╢⁹ 
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6  ─ ┘ ─  

─ ה ─  
H25 ─  H26 ⌐ ⇔√ ─  

 

₈ ┘─ ₉ 

ה ™─ ⌐╟╢ ™─ ─ ⅜

∞∫√⁹ 

TOKה ─ ╩ ╡ ╪∞ ╩ ⇔√⅜

∆╢ ⅜™⌂⅛∫√⁹ 

₈SSHꜞ◘₉♅כ 

◗꜠ה ≢─ ⌐⅔↑╢ ─ⱶכ♅─

⅛╠─ⱥfi♩─ ─ ≢ⱷ♃ ⅜⁸

─ ≢ ╠╣⌂⅛∫√⁹ 

ה ⅜ ∆╢ ⅜⁸ ⌐≤∫≡╙

╘≡─╙─⅜ ↄ⁸ ⌂ ╩∆╢↓≤⅜≢⅝

⌂⅛∫√⁹ 

₈SSHꜞ◘כ♅ ₉ 

ה ─ ≢ ─ ≤ ╩ ≢⅝⌂

⅛∫√⁹ 

₈SSHꜞ◘כ♅ ₉ 

ה ≢ ─ ⅜ ≢№∫√⁹ 

₈TOK₉ 

ה ─ ─ ╡─ ╩ ↕∑╢ ╩

⌐ ↕∑⁸ ╩ ≡╢↓≤⅜ ≢

№∫√ 

 

₈ ┘─ ₉ 

ה ─ ⅛╠╟™ ™ ╩ ⌐ ⇔≡

╩ ∆⁹ 

TOKה ─ ╩ ╡ ╪∞ ╩⁸◌ꜞ◐ꜙꜝⱶ

⌐ ╣⁸ ⌐ ⇔√⁹ 

₈SSHꜞ◘₉♅כ 

ה ⱡכ♩≢ ─ ⌐ ∆╢ ╩

⇔√⁹ 

ⱪכꜟ◓ ↔≤⌐ ╩ ⇔⁸

─ ⅛╠─ ╩ ↑╠╣╢╟℮⌐⇔√⁹ 

ה ╩ ∆╢√╘─ ≤ ⇔√

◦☻♥ⱶ─ ╩ ╘√⁹ 

₈SSHꜞ◘כ♅ ₉ 

ה ≢⅝╢ ╩ ╛⇔√⅜ ⅜ ⇔

│ ⇔√⁹ 

₈SSHꜞ◘כ♅ ₉ 

ה ⌂≥─ ⌐ ╩ ™√⁹ 

₈TOK₉ 

ה ≤⇔≡─◌ꜞ◐ꜙꜝⱶ⌐ ╣ ╗√╘⁸

≢ ∫√ ╛ ⌐ ⇔√ ┘

─ ╩ ⌐⁸ Ᵽ▬▪☻⌂≥⌐ ╡ ╪∞⁹ 

 

₈ ₉ 

ה ♥☻♩─ ⌐╟╢ ─ ⅜ ─

≤│ │ ┘≈⅛⌂™√╘⁸ ─ ⅜

₈ ─ ─ ₉╩ ╢√╘─ ⌐ ⅛∫

≡⇔╕℮⁹ 

₈ ₉  

ה ─ ╛ ⌐ ∆╢ ╩ ≢⅝

⌂⅛∫√⁹ 

₈ ₉  

╢⅝≢⅜♩כfi╛♦▫ⱬꜛ◦♇◌☻▫♦ה

╕≢ ╩ ⅝ →⁸ ⌐ ╩ ⇔≡

™ↄ↓≤⅜ ≢№╢⁹ 

1ה 1◒ꜝ☻≢ ⇔⌐ↄ™↓≤⅜ ≢№

╢⁹ 

 

₈ ₉ 

ה ♥☻♩─ ╩ ╣ ⌐⇔≡⁸ ─ ≤╙

⌂╢╟℮⌐⇔√⁹ 

 

₈ ₉ 

ה ╩ ⇔√ ╛ ╩ ⇔ ─

⁸ ╩ ⇔√⁹ 

₈ ₉ 

ה ╩ ⇔⁸ ≢─ ╩ ∫√⁹ ₁

⌂ ╩ ⇔⁸EFL ≤ ⇔≡ ╩ ∫√⁹ 

ה꜠ ╩♩☻♥fi◖fiꜛ◦כ♥◦ ◒ꜝ☻≢ ™

╩ ∫√⁹ 

ה 3 ה 1 ◒ꜝ☻ ◒ꜝ☻≢

╩ ∫√ ╩ ⇔√⁹ 

 

ה ─ ⅜⁸3 4ה ≤ ⇔≡ OPPA

⌐♩כ◦ ╡ ╗ ─ ⅜  

 

OPPAה ─ ─ ⅛╠ ─ ╩

╘↓╣╕≢─ ╩⅔ ⅝⇔√⁹ 

 

SSHה ≢│⁸ ─

╙ ─ ≈≤⇔≡ ╡ ╪≢™╢√╘⁸

─ ≤ ─ ≤─ ╩

╢ ⅜ ∂╠╣√⁹ 

 

ה ⅜ ⌐ ∫≡⅝√▪fi◔כ♩ ╩

⅝ ╩ ⇔√⁹ 
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H26 ─  H27 ⌐ ─ ─ 

╛  

 

₈ ┘─ ₉ 

ה ≥↕◒כ♬ꜚ─™ ─ ↕⅜ ⇔⅜∟

≢№∫√⁹ 

TOKה ─ ╩ ╡ ╪∞ ─ ⅜ ⅛

∫√⁹ 

ה ╛ ⅛╠ ☻◐ꜟ╩

⇔√⅜⁸ ─ⱳ☻♃כ☿♇◦ꜛfi≢│ ⅜

№╕╡ ⌂⅛∫√⁹ 

₈SSHꜞ◘₉♅כ 

ה ─ ─ ─ ⅜ ⅛∫√⁹ 

ה ≢ ⇔≡™╢ ─ ≤─

╩ ╘ ⌂ ⅜ ≢№╢⁹ 

₈SSHꜞ◘כ♅ ₉ 

ה ─ ⌂ ⌐ ∫√ ─ ─

♅▼♇◒⌐ ⇔≡ ─ ╩ ∆╢↓

≤⅜ ≢№╢⁹ 

₈SSHꜞ◘כ♅ ₉  

ה ₁⌂ ⌐ ─ ⌐ ⇔≡™╢⅜⁸

◖fi◒כꜟ⌂≥─ ⅜╕∞ ≡⌂™

≢№╢⁹ 

₈TOK₉ 

ה ─☻◐ꜟ─ ╩≥─ ה

≢ ⅎ┌ ⅛⁸ ≢ⱪכꜟ◓⅜

⅛⁸ ─Ɽⱨ◊כⱴfi☻│

∞⅜⁸ ≢↓─╟℮⌂ │

⅛⁸≤™∫√↓≤⅜ ≢№╢⁹ 

 

₈ ┘─ ₉ 

ה ∆╢ ™─ ╩ ™∞⇔⁸ ∆╢⁹ 

ⱶꜝꜙ◐ꜞ◌ה ─ ╩ ╛∆⁹ 

ה ⌐ ≤∕╣⌐ ≠ↄ ╩

∆╢⁹ 

 

₈SSHꜞ◘₉♅כ 

ה ╩ꜟכꜙ☺◔☻ ↕∑⁸ ⌂≥╩╙

℮ ⇔│∫⅝╡⇔√╙─⌐∆╢⁹ 

 

 

₈SSHꜞ◘כ♅ ₉ 

ה ⌂≥≢⅝╢≤↓╤≢ ╩│⅛╢⁹ 

 

₈SSHꜞ◘כ♅ ₉ 

ה ─ ╡ ⌐⌂╢ ⌂≥─ ╛ ╩

↕∑╢⁹ 

 

 

 

₈TOK₉ 

ה 27 ⌐ ↑⁸ ≤⇔≡ √⌐ ⇔

≡™╢⁹ 

 

 

₈ ₉ 

ה ◒ꜝ☻┼─ ─√╘⌐ ה ─ 2

╙ ⇔⌂↑╣┌⌂╠⌂™⁹ 

₈ ₉ 

─☿♇ⱬⱠה Ɽⱨ◊כⱴfi☻♥☻

♩≤ ─ ⅜№╕╡≤╣⌂⅛∫√⁹ 

₈ ₉ 

2ה ⌐ 1 √╘ ─ ╛ ⅜

⇔≠╠™ ≢№╢⁹ 

 

 

₈ ₉ 

ה ─ ╩ ╘≡⅔╡⁸ │

⇔⁸ │ ⱡכ♩─♦☺♃ꜟ ╕≢ ⇔≡

™╢⁹ 

₈ ₉ 

ה ╩ ─ ⌐ ⇔√╙─⌐ ⇔

H27 ⌐ ↑ ⅜ ╪≢™╢⁹ 

₈ ₉ 

ה ╛ 3 ה ה ─

≤ꜞfi◒⇔√◌ꜞ◐ꜙꜝⱶ⌐⇔≡ ⌐∆╢⁹ 

 

─♩כ◦OPPAה ⌂◖ⱷfi♩⁸ ⌂

™─ ⅜ ≢№╢⁹ 

1ה ─ ⌂ ─⌂⅛≢⁸ ⅜

⌐ ⅎ∏⁸ ⌐∕─ ⇔─⅞ ⌂

⌐⌂∫≡™╢⁹ 

 

 

ה ↑⇔√ ⌂◖ⱷfi♩ ─ ≤ ⁹ 

ה ⌂≤™℮≤ꜞfi◒⇔√ ─ ⁹ 

ה ─ ≢⁸ ⅜ ⌐ ⅎ╢↓≤⅜

╢ ⌂ ╩∆╢ ╩ ∆╢⁹ 

 

ה ╩ ╘⁸ ⅜ ⌂

≢ ⅎ↕∑╢ ─ ╩ ℮⁹ 

ה ≤ ⇔√ ⅜ ≢№╢⁹ 

 

ה ⌂ ╩ ↑ ╘⁸ ⅜ ≤─

≤─≈⌂⅜╡╩ ⅎ╢↓≤⅜≢⅝╢ ╩

∆╢⁹ 
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26   
ₒ ₓ 

ה   ה ⁸   ⁸  
 ⁸   ⁸   

ꜞⱬꜝꜟ▪כ♠ ⁸  ⁸   
☿fi♃כ ⁸    ☿fi♃כ ⁸  

 ▪꜡◌ⱷ♦▫◌ꜟ ⁸    ─ ה
⁸    

ₒ ₓ֘SSH ֙ 

  k-12 ⁸  ⁸  ⁸
⁸  ⁸ ⁸  

12 ⁸  10 ⁸  9
⁸  ⁸  SSH ⁸  ⁸  

⁸  ⁸  ⁸
ה  ⁸   

 
 

 16:30 18:00     
⁸ ╕╡─  
⁸  

и ─ ה иה  ≡™≈⌐ ⌐≈™≡ 
⁸ ⁸ ⁸ ⌐≈™≡ 

 ≡™≈⌐ꜟכꜙ☺◔☻
─ ⌐≈™≡ 

─ ⌐≈™≡ 
ה    12 23  

─ ה  
ה   ─ ⅝╢ ─♩fi☿ⱪ◖ה≡™≈⌐ ה≡™≈⌐ ─ ♦◄▪Ɑה≡™≈⌐
╢╟⌐fiꜛ◦כ◔ꜙ ⅛⌂ ה≡™≈⌐ ⌂ ה≡™≈⌐ ╩ ⅝ ∆
◖Ⱶꜙ♬◔כ◦ꜛfi─ ╡ ה≡™≈⌐ ⌐⅔↑╢ ─ ה≡™≈⌐ ∞↑≢⌂ↄ

┼─ ─ ♃ⱷה≡™≈⌐כ☺꜡fi☻≤♥◒ⱡ◄▬◘ה≡™≈⌐ ⌐≈™≡ 
 

ה   ─ ≢ ┼─ ─ ⁸↔ ─ ╩⅔ ™⇔√™⁹ 
 

 
 

 16:30 18:00     
⁸ ╕╡─  
⁸ ─  

─ ה  ≡™≈⌐ ∆╢√╘─ ≈─ ⱪ꜡◓ꜝⱶ≤ ⁸  
≥ⱴכ♥  

ה   ┘─ ⁸ ♅כ◘ꜞ ─
 
ה ⁸ ה ♩כ◦ ─ ה ≤

≤ ─ ⁸ ─ ─  
⁸ ─ ⌐≈™≡ 

ה    13:00 17:00  
⁸ ─ ה  

ה   ─ ╩ →╢ ה≡™≈⌐ ∞↑≢⌂ↄ ╩ ╡™╣≡™ↄ ─
ה≡™≈⌐ ─ ≢№╢ ≠⅝─ ↑─ ה≡™≈⌐ ⌐ ╦╢↓≤⁸ ⌐
╩⅔↕ⅎ╢↓≤╩ ≤⇔≡™ↄ ה≡™≈⌐ ─ ─ ה≡™≈⌐
╩ ∆╢ ╩ ╡ ⅝⁸ ₁─ ⌐ ∫√ ⌂ ⱪ꜡◓ꜝⱶ─ ה≡™≈⌐ ╩
∆╢ ─ ─ ה≡™≈⌐ ⌐ ⇔≡─ ─ ⌐≈™≡ 
⁸  
ה ─↔ ⌐ ╩ ⌡⁸ ─Ⱨכ◒≢№╢ ─ⱪ꜡◓ꜝⱶ ⌐ ⅛⇔≡™⅝√™⁹ 
⁸  
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ừOPPA◦כ♩( ) 
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ừ ⌐ ∆╢ ▪fi◔כ♩≤ ─ ≤ ─▪fi◔כ♩─  
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ừ 26 ꜟכ◒☻▬fi☻Ɫ◄▬◘כⱤכ☻   ⱳ☻♃כ  ⱳ☻♃כᵒ 
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