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.       

◦☻♥ⱶ│ ( ) ☿fi♃כ ─₈☺○♥◐☻♃▬ꜟ╩ ™√

─ ה ⱴ♬ꜙ▪ꜟ 2 ₉⌐ ≠⅝ ⅜ 1 0.6╟╡ ≤⌂╢

⌐ ↕╣╢₈☺○♥◐☻♃▬ꜟ ₉⅔╟┘─╡ ⅜ 1:1.0   1:0.6  

─ ⌐ ↕╣╢₈☺○♥◐☻♃▬ꜟ ₉⌐≈™≡─☺○♥◐☻♃▬ꜟ ─

╩Ɽ♁◖fi⌐╟╡ ™╕∆⁹ 

☺○♥◐☻♃▬ꜟ─ ─ ╩ ≢ ™

╩ ☻♃▬ꜟ─ ≤⇔≡ ⱨ□▬ꜟ⌐ ≢⅝╕∆⁹ 

◦☻♥ⱶ│ ⅔╟┘ ⌐⅔™≡ ∕╣∙╣ ─ ╩ ™ ⅛≈

⌂ ╩ ⌐ ™╕∆⁹ 

(1)  ─  

╩ ╘√ ─ ╩ ™ ⅜ ≢№╢⅛ ⅛─ ╩ ™

╕∆⁹ 

(2)  ─  

⅜ ⌂ ₈ ה ⱴ♬ꜙ▪ꜟ₉⌐ ∫≡ ─ ╩

⇔ ─ ─ ╩ ™╕∆⁹ 

(3)  ─  

─ ╩ ⌂ ≤╖⌂⇔ ה ה ─

╩ ™╕∆⁹ 

(4)  ─  

╩ ⇔√ ≢ ╙ ╘√ ─ ╩ ™ ─ ⌐≈

™≡─ ╩ ™╕∆⁹ 

(5)  ∕─ ─ ╩ ╗ ─  

╕√ ─╖⌂╠∏ ⌐╙ ╩ ⇔√ ─ ─ ⅜

ⅎ╕∆⁹ 
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─╡ ⅜ 1 1.0 ╟╡ ™ ─ ╩ ℮ │ ₈☺○♥◐☻♃▬ꜟ

◦☻♥ⱶ 2013 ₉╕√│₈☺○♥◐☻♃▬ꜟ ה

◦☻♥ⱶ 2013 ₉╩ ↕™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤⇔≡─  

≤⇔≡─  

─╡ 1:1.0╟╡ ™  

 

≤⇔≡─  

≤⇔≡─  

☺○♥◐☻♃▬ꜟ  

◦☻♥ⱶ 

2013 

─  

─╡ 1:1.0 1:0.6  

─  

1:0.6╟╡  

☺○♥◐☻♃▬ꜟ  

ה ◦☻♥ⱶ 

2013 

☺○♥◐☻♃▬ꜟ  

◦☻♥ⱶ 

2013 



 -  

.  ⅔╟┘  

( )  ─  

 ̧ │ ⱨ□▬ꜟ⌐ ╘ ⇔ ∕─ ⅛╠ ╩ ⇔╕∆⁹

ⱨ□▬ꜟ│ ⅜ ⌐ ≢⅝╕∆⁹ 

 ̧ │ ⌐ ─ ⅜ ≢∆⁹ ⅎ┌ ⌐ ─ ⌐

─ ╩ ∆╢↓≤⌐╟╡ ⌂ ≤ ⅜ ≢∆⁹ 

 ̧ ⌐ ∆╢ ╩ ∫√ │ⱪ꜡◓ꜝⱶ≢

∆╢↓≤⅜≢⅝╕∆⁹╕√ ─ ≢ ∕─ ╩ ∆╢↓≤╙≢⅝╕∆⁹ 

 ̧ ─ │ ⅜ ≢∆⅜ ─ ⌐ ╦∑≡ ₁⌐ ⅜ ≢∆⁹ 

 ̧ ≡─ │ ≤ ─ ⅜ ≢⅝╕∆⁹╕√ ≥∟╠⅛╩ ⌐ ∆╢↓

≤╙≢⅝╕∆⁹ 

 ̧ │ ≤ ≢ ₁⌐ ≢∆⁹ 

( )  ∆═╡  

 ̧ ∆═╡ │ ₈ ─ ₉ ₈ ─ ₉⅔╟┘₈

─ ₉─ ≢ ™╕∆⁹ 

 ̧ ∆═╡ │ ─ ⅜ ⌐ ≢⅝╕∆⁹ 

√⇔ ה ╩ ╢ ∆═╡     ⱳ▬fi♩  

√⇔ ה ⌐ ∆╢ ∆═╡   ⱬכ☻  

√⇔ ה ≢─ ∆═╡      

 ̧ ─ │ × ─ ╩ ∆╢↓≤⌐╟╡ ⌐

™╕∆⁹↓╣╠─ │ ╩ ⅎ≡ ☻כ◔ ≢⅝╕∆⁹╕√

│ ☻כ◔⌐ ⌐ ⇔≡ ≢⅝╕∆⁹ 

 ̧ ─ ⅜ ↕╣╕∆⁹ 

 ̧ ∆═╡ ─ │ ≢ ™╕∆─≢ ─ ≢∆⁹ 

 ̧ ∆═╡─ ╛ ─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 ̧ ◖fi◒ꜞכ♩ ─ ∆═╡ ⅜ ⇔⌂™ ⅜ ≢⅝╕∆⁹ 

( )  ⌂ ≤⇔≡─  

 ̧ ↄ↕┘ │ ╘ ─ ⌐ ⅜№╡ ∆═╡ ⅜ ⌐ √╢

∆═╡≢ ╩ ™╕∆⁹ 

 ̧ ─ ─ │ ─ ⅜ ≢∆⁹ 

( )  ─  

 ̧ ─ ⌐ ⅎ≡ ╩ ∆╢↓≤⌐╟╡ ⱪ꜡◓ꜝⱶ≢ ⌐

╛ ╩ ⇔╕∆⁹ 

( )   

 ̧ ⅜№╢ ≢ ⌐ ╩ ∆╢ ≤ ≢

ɘ≤ ɘ'╩ ∆╢ ⅜№╡╕∆⁹ 

( )   

 ̧ ≡─ │ ₈ ה ⱴ♬ꜙ▪ꜟ₉─ ⌐ ∫≡ ≢ ™╕∆⁹ 

 ̧ │ ╩ ⅎ√ ─ ⱴכ◒ ⅜≤⌂☺כ☿♇ⱷכꜝ◄ ↕╣╕∆⁹ 

 ̧ │ ה ה ─ ⅜№╡╕∆⁹ 

 ̧ ⌂≥─ │♃כ♦ ₈ ה ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣≡™╢ ⅜

♦ⱨ◊ꜟ♩ ≤⇔≡ ⌐ ↕╣ ≤⌂╡╕∆⁹ ⌐╟∫≡ │∕─

╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

( )   

 ̧ │♃כ♦ ⱨ□▬ꜟ⌐ ⇔ ≢⅝╕∆⁹ 

 ̧ │ ─₈ ₉≤⇔≡ ─ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 
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.   

  . .

◦☻♥ⱶ│ ─ ⌐ ∫≡ ⇔╕∆⁹ 

₈☺○♥◐☻♃▬ꜟ╩ ™√ ─ ה ⱴ♬ꜙ▪ꜟ 2 ₉ 

  

☺○♥◐☻♃▬ꜟ   ☿fi♃כ 

  . .

( )   ( )  

 

  

 

( ) ה   к  

 

  

 

.  ⅔╟┘  

( )  ◦☻♥ⱶ│ ─ ╩ ≤∆╢╙─≢№╡ ─ ─

│ ™╕∑╪⁹ 

( )  ─   

( )  ─   

( )  ─   

( )  ─ ╩ ∆   

( )    

( )  ╩ ∆   

( )   ⅔╟┘  

( )    

 ╦∑≡  ☻כ◔

(10)  ∆═╡  ×  

(11)  ∆═╡  

♩ⱳ▬fiה   ··· ⌐ ≢⅝╢   

☻כⱬה   ···     ⁿ     

ה   ···     ⁿ     

(12)  ⌂ ─     

(13)  ⌐ ⌂ ─   



 -  

.   

      Ɽ  ♁  ◖  fi 

  Windows 7 / 8 / 8.1 / 10  

Ɫכ♪♦▫☻◒ ─ ⅝ ╩ ≈Ɫכ♪♦▫☻◒ 

ⱷ⸗ꜞ  

 × Ⱨ◒☿ꜟ  

♁ⱨ♩►▼▪ Microsoft Word 2010  / 2013 / 2016 ─ ⅜  

 

.  ⱪ꜡◓ꜝⱶ ⅔╟┘  

( )  ◦☻♥ⱶ│ Ɫכ♪♦▫☻◒⌐ ⇔≡ ∆╢ ⌐⌂∫≡™╕∆⁹ 

( )  ⱪ꜡◓ꜝⱶ  

ⱪ꜡◓ꜝⱶ │ ₈ⱪ꜡◓ꜝⱶ ─ ⅝₉╩ ⇔≡ ↕™⁹ 

( )  ⱪ꜡◓ꜝⱶ  

│√╕כꜙ♬ⱷ♩כ♃☻ ♦☻◒♩♇ⱪ─◦ꜛ₈╠⅛♩♇◌♩כ 2013₉╩

⇔≡ ↕™⁹ 

 

.   

⌐≈™≡│ ⱴ♬ꜙ▪ꜟ╩ ⇔≡ ↕™⁹ 

₈☺○♥◐☻♃▬ꜟ╩ ™√ ─ ה ⱴ♬ꜙ▪ꜟ 2 ₉ 

  

☺○♥◐☻♃▬ꜟ   ☿fi♃כ 

 

ⱴ♬ꜙ▪ꜟ⌐ ↕╣√ ─ ⌐⅔™≡ ∆╢ ◦☻♥

ⱶ─╒⅛⌐ ⅜ ≢∆⁹ 
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.   

 ─  . .

─ ─ ╩ ⌐ ⇔╕∆⁹ 

  

╩ ╗ 

∆═╡─  

YES 

 ─ ╩ ≢⅝╢⅛ 

 NO 

☺○♥◐☻♃▬ꜟ─ 

⇔ ╕√│ 

≤─  

─  

─ ─  

☺○♥◐☻♃▬ꜟ─  

☺○♥◐☻♃▬ꜟ─ ─  

─ ─  

 
YES 

 

 ─ ╩ 

≢⅝╢⅛ NO 

YES 

 ─ ╩ ℮⅛ 

 

 

NO 

─  

─  

☺○♥◐☻♃▬ꜟ─ ─  

⌐ ∆╢  

⌐ ∆╢  

⌐ ∆╢  
☺○♥◐☻♃▬ꜟ─ 

⇔ ╕√│ 

≤─  

─  

 

 

 

 ─ │ ◦☻♥ⱶ⌐│ 

    ╕╣≡™╕∑╪⁹ 
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 ─  . .

─ ─ ╩ ⌐ ⇔╕∆⁹ 

 

 

─  

 

─ ─  

☺○♥◐☻♃▬ꜟ─  
☺○♥◐☻♃▬ꜟ─ ─  

ה ה ⌐ ∆╢  

⌐╟╢☺○♥◐☻♃▬ꜟ─ 

─♅▼♇◒ 

☺○♥◐☻♃▬ꜟ─ ─  

☺○♥◐☻♃▬ꜟ─ ─ ⇔ 

 

NO 

 ─  

─  

 ╩ 

≢⅝╢⅛ 

NO 

YES 

─ ─  

∆═╡ ⌐╟╢ 

☺○♥◐☻♃▬ꜟ─ 

─♅▼♇◒ 

☺○♥◐☻♃▬ꜟ─ ─  

 

─  

 ─ ╩ 

∆╢⅛ 

NO 

YES 

 ─ │ ◦☻♥ⱶ⌐│ 

    ╕╣≡™╕∑╪⁹ 
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.  ⱷ♬ꜙכ  

 ̧ ⱷ♬ꜙכ⌐│ ─♪꜡♇ⱪ♄►fiⱷ♬ꜙכ ⅜№╡╕∆⁹ 

 ̧ Ɫכ♪♦▫☻◒⌐ⱪ꜡◓ꜝⱶ╩ ⇔ ⌐ⱪ꜡◓ꜝⱶ╩ ↕∑╢ [ ]ⱷ

⇔◒♇ꜞ◒╩כꜙ♬ ─ ╩ ℮ ⅜№╡╕∆⁹ 

 ̧ ⌐ ─♃כ♦╢∆ [ ]ⱷ♬ꜙ⁹∆╕⇔◒♇ꜞ◒╩כ 

 ̧ ─♃כ♦ ─ [ⱨ□▬ꜟ]ⱷ♬ꜙ⁹∆╕⇔◒♇ꜞ◒╩כ 

 [ⱨ□▬ꜟ]ⱷ♬ꜙכ . .

 ̧ [ⱨ□▬ꜟ]ⱷ♬ꜙכ│ ─♃כ♦ ⅔╟┘₈ ₉─ ┼

⌂≥╩ ™╕∆⁹ 

 

 [ ]ⱷ♬ꜙכ . .

 ̧ [ ]ⱷ♬ꜙכ│ ─ ╩ ╘ ⇔≡⅔⅝╕∆⁹ 

 

 [ ]ⱷ♬ꜙכ . .

 ̧ [ ]ⱷ♬ꜙכ│ ╩ ℮√╘─ ╩ ⇔╕∆⁹ 

 



 -  

 [ ]ⱷ♬ꜙכ . .

 ̧ [ ]ⱷ♬ꜙכ│ ∆═╡ ⌐╟╢ ─ ╩ ™╕∆⁹ 

 

 [ ]ⱷ♬ꜙכ . .

 ̧ [ ]ⱷ♬ꜙכ│ ─ ╩ ™╕∆⁹ 

 

 [ ]ⱷ♬ꜙכ . .

 ̧ [ ]ⱷ♬ꜙכ│ ה ה ⌐ ∆╢ ╩ ™╕∆⁹ 

 

 [ ]ⱷ♬ꜙכ . .

 ̧ [ ]ⱷ♬ꜙכ│ ∆═╡ ⌐╟╢ ─ ╩ ™╕∆⁹ 

 

 [ ]ⱷ♬ꜙכ . .

 ̧ [ ]ⱷ♬ꜙכ│ ─ ⌂≥╩ ⇔╕∆⁹ 

 
  



 -  

. כꜙ♬ⱷ[ⱶכ☼]  .

 ̧ │כꜙ♬ⱷ[ⱶכ☼] ↕╣√ ─ ⌂≥╩ ™╕∆⁹ 

 

 [Ⱬꜟⱪ]ⱷ♬ꜙכ . .

 ̧ [Ⱬꜟⱪ]  ⱷ♬ꜙכ│ Ᵽכ☺ꜛfi ⌂≥╩ ⇔╕∆⁹ 

 



 -  

.  ⱨ□▬ꜟ 

 ̧ [ⱨ□▬ꜟ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─♪꜡♇ⱪ♄►fiהⱷ♬ꜙכ⅜ ↕╣╕∆⁹ 

 

─♃כ♦   . .

 ̧ [ ─♃כ♦ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ⱪ꜡◓ꜝⱶ╩ ⌐ ∟ →√

⌐⌂╡╕∆⁹ 

 ̧ ꜟ▬□ⱨ╩♃כ♦╢™≡⇔ ⇔√ ─ ╩ ℮ ⌐◒ꜞ♇◒⇔╕∆⁹ 

╩♃כ♦  ↄ . .

 ̧ [ ╩♃כ♦ ↄ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 ̧ ꜞ☻♩ ─ ⅛╠ ⅝√™ ꜟ▬□ⱨ♃כ♦ ╩ ⇔ [ ↄ]Ⱳ♃fi╩◒ꜞ♇◒⇔╕

∆⁹ 

 



 -  

╩♃כ♦   ↄ . .

 ̧ [ ╩♃כ♦  ↄ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜

↕╣╕∆⁹ 

 ̧ ⌐╟╡ ⇔√ ╩♃כ♦ ╖ ╗ ⅝√™

─ ꜟ▬□ⱨ♃כ♦ ╩ ⇔ [ ↄ]Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ ⅜ ↕

╣≡™╕∆─≢ ─ ⅜№╡╕∆⁹ 

 

─♃כ♦  ⅝  . .

 ̧ ™≡™╢ ╩ꜟ▬□ⱨ♃כ♦ ⅝ ⇔╕∆⁹ 

╩♃כ♦  ╩ ↑≡  . .

 ̧ [ ╩♃כ♦ ╩ ↑≡ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 ̧ ™≡™╢ ╩ꜟ▬□ⱨ♃כ♦ ─ ≢ ⇔√™ ♥◐☻♩Ⱳ♇◒☻⌐ⱨ□

▬ꜟ ╩ ⇔ [ ]Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 
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 ┼  . .

 ̧ [ ┼ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 ̧ ─ ⌐ ☻♃▬ꜟ─ ₉╩ ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 

 ̧ [ Word ]♅▼♇◒Ⱳ♇◒☻╩○fi(ӝ ╩ ↑╢)⌐∆╢≤ ╩ ⌐ ⇔

√ ≢ ─ ╩ ™╕∆⁹ 

 ̧ ∆╢ │♅▼♇◒Ⱳ♇◒☻╩○fi⌐⇔╕∆⁹ ⇔⌂™ │○ⱨ⌐⇔╕∆⁹ 

 ̧ [ ]─[ ]⌂≥─ ♥◐☻♩Ⱳ♇◒☻⌐ ⇔√ │₈ ₉─ ⌐

↕╣╕∆⁹[ ]│[ ]ⱷ♬ꜙכ≢ ⇔╕∆⁹ 

 ̧ [Ɑכ☺ ]╩ ∆╢ ○ⱪ◦ꜛfiⱲ♃fi╩◒ꜞ♇◒∆╢↓≤⌐╟╡ ⇔≡ ↕

™⁹ 

 



 -  

 ̧ [ⱨ□▬ꜟ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹₈ ₉╩

∆╢ⱨ□▬ꜟ ╩ ⇔[ ]Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

 

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒∆

╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

 ⱨ□▬ꜟ┼  . .

 ̧ [ ⱨ□▬ꜟ┼ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 ̧ ⅔╟┘ ─ ╩♃כ♦ ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 

 



 -  

.   

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─♪꜡♇ⱪ♄►fiהⱷ♬ꜙכ⅜ ↕╣╕∆⁹ 

 ̧ ⇔√ │ - ה ≢ ⇔╕∆⁹ 

 ̧ ◦☻♥ⱶ╩ ⇔√ [ ] ╩ ∆╢ ⌐ [ ] ─ⱷ♬ꜙכ╩◒ꜞ♇◒⇔

₈ ─ ₉╩ ∫≡ ↕™⁹ 

 ̧ ⇔√ │ [ ] ⇔√╡ [ No.] ╩ ⇔⌂™≢ ↕™⁹ ⇔√

─≥♃כ♦ ⌐ ⅜ ∆╢ ⅜№╡╕∆⁹ 

 ̧ [ ] ─ │ ⌐₈GEO- W2013.MAS₉─ⱨ□▬ꜟ⌐ ⅝ ╕╣╕∆⁹√∞⇔

[GEO- W2013.MAS]╩ ─ⱨ□▬ꜟ⌐ ∆╢↓≤⅜≢⅝╕∆⁹∕─ ─≥♃כ♦

⌐ ⇔≡ ↕™⁹ 

 

 ⱨ□▬ꜟ╩ ↄ . .

 ̧ [ ⱨ□▬ꜟ╩ ↄ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 ̧ ⱨ□▬ꜟ[GEO- W2013.MAS]≤│ ⌂ ⱨ□▬ꜟ╩ ⇔√™ ⇔╕∆⁹ 

 
 

ₒ ₓ ⱪ꜡◓ꜝⱶ╩ ∟ →╢≤ ⌐ ⇔√ ⱨ□▬ꜟ╩ ╖

⁹∆╕⇔♩♇☿╩♃כ♦ ⱨ□▬ꜟ╩ ∆╢↓≤│ ╩⅝√⇔

╕∆─≢ ⱨ□▬ꜟ│[GEO- W2013.MAS]─╖⌐∆╢↓≤╩⅔ ╘⇔╕∆⁹ 

 

  



 -  

 ─  . .

 ̧ [ ─ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ │ ╕≢ ≢⅝╕∆⁹ 

 ̧ [ ] [ ] [ ]╩ ⇔╕∆⁹↓╣╠─ │ ∏ ∆╢ ⅜№

╡╕∆⁹ 

 ̧ [ ]│ ≢ ⇔≡ ↕™⁹ 

 ̧ [ ]│ ≢ ⇔≡ ↕™⁹ 

 ̧ [ max] [ cr ] [ D] [ C] [ B] [ A]⌐ ╩ ⇔╕∆⁹ 

 ̧ [ ⱨ□▬ꜟ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ ⱨ□

▬ꜟ ╩ ⇔[ ]Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹ 

 

  



 -  

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⌐[ ⱨ□▬ꜟ ]≢ ⇔√ ⱨ□▬

ꜟ⌐ ⅝ ╕╣ ⌐ ╡╕∆⁹ 

 ̧ [◐ꜗfi☿ꜟ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ╩♃כ♦ ⇔⌂™≢ ⌐ ╡╕∆⁹ 

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ─ ⌂≥⅜ ⅎ╕∆⁹ 

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

  



 -  

.   

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─♪꜡♇ⱪ♄►fiהⱷ♬ꜙכ⅜ ↕╣╕∆⁹ 

 ̧ [ ]ⱷ♬ꜙכ⅛╠ ⌐ ⇔≡ ⅝╕∆⁹ 

 ̧ ⇔ ╦∫√ ⌐│₈ӝ₉ⱴכ◒⅜ ⅝╕∆⁹ 

 

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹[ ]♃Ⱪ⅜

↕╣√ ≢ ↕╣╕∆⁹ 

 

 ̧ [ ]│ ─ ⌐ ↕╣╕∆⁹ 

 ̧ [ ]⌐⅔™≡ ─ ⅜1 0.6╟╡ ─ [ ]╩ ⇔≡ ↕™⁹─

╡ ─ ⅜1 1.0 1 0.6─ [ ]╩ ⇔≡ ↕™⁹ ⌐╟╡ ⌂╢

│Ⱬꜟⱪ─ ╩ ⇔≡ ↕™⁹ 

 ̧ [ ↕]│ ─ ╩ ╦⇔╕∆⁹ ──╡ ⅛╠─ ↕╩

⇔≡ ↕™⁹ 

ₒ ₓ ⌐ ∆╢ ─ ≥♃כ♦ ⇔⌂™ ╩ ⇔≡ ↕™⁹ 

 

 

  



 -  

ₒ ↕ ─ ₓ 

⌐ ⌐ ⅜№╢

≤ ⌐ ↑≡ ╩ ⇔ ≢ ╦∑≡ ╩ ℮  

 

- (1/3) ─ ╩ ∆╢⁹    - (2/3) ─ ╩ ∆

╢⁹ 

 

 

- (3/3) ─ ╩ ╣≡ ╩ ℮⁹ 

 

ₒ ↕ ─ ₓ 

⌐ ⌐ ⅜№╢

≤ ─ ╩ ⌐ ∆╢  

 

 

  

  

 

 

 

 

  

 
 

( ≤⇔≡ ∆╢)  

 



 -  

 ̧ [ ╘ ] o =  20 25 cm ╩ ⇔≡ ↕™⁹ 

 ̧ [ ]╩♅▼♇◒∆╢↓≤⌐╟╡₈ ─ ₉╩ ℮↓≤⅜≢⅝╕∆⁹ 

 ̧ [ ]  ╩♅▼♇◒∆╢↓≤⌐╟╡₈ ₉₈ ₉₈ ₉╩

℮↓≤⅜ ╕∆⁹ 

 ̧ [ ]♅▼♇◒∆╢↓≤⌐╟╡ ─ ─₈ ─ ₉⅔╟┘₈

₉₈ ₉₈ ₉╩ ℮↓≤⅜≢⅝╕∆⁹ 

 ̧ [ ]  ♅▼♇◒∆╢↓≤⌐╟╡ ─ ─₈ ─ ₉⅔╟┘₈

₉₈ ₉₈ ₉╩ ℮↓≤⅜≢⅝╕∆⁹ 

 ̧ [ ]─♦ⱨ◊ꜟ♩ │ ₈ ה ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣≡™╢ ≢∆⁹ 

 ̧ [ ⅔╟┘ ─ ]♃Ⱪ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ [ ─ ]   ─ ╩ ⇔≡ ↕™⁹ 

 ̧ [ ─ ─ ]   ⌐ ╩ ⇔⌂™ [⇔⌂™]╩ ⇔╕∆⁹ 

  ⌐ ╩ ∆╢ [∆╢]╩ ⇔ ─♥◐ 

  ☻♩Ⱳ♇◒☻⌐ ≤ ─ ╩ ⇔≡ ↕™⁹ 

 

  



 -  

 ̧ [◐ꜗfi☿ꜟ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ≡⇔ꜟ☿fiꜗ◐╩♃כ♦√⇔ ⌐ ╡╕∆⁹ 

 ̧ [ ╢]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤♦כ♃╩☿♇♩⇔≡ ⌐ ╡╕∆⁹ 

 ̧ [ ┼]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤♦כ♃╩☿♇♩⇔≡ ⌐ ⅝╕∆⁹ 

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤♦כ♃╩☿♇♩⇔≡ ⌐ ╡╕∆⁹ 

ₒ ₓ↓╣╠─Ⱳ♃fi│ ─ ⌐⅔™≡ ─ ≤⌂╡╕∆⁹ 

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 



 -  

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ ꜟ☿│♃כ♦ ≢ ⇔╕∆⁹ 

 ̧ │ i֔ i+1 ─ ╩ ⇔≡ ↕™⁹ i i+1 ─ ─ ∆═╡ ≢

 ⁹∆╕╡⌂⌐כꜝ◄

 ̧ ─ ⅛╠ ─ ╕≢ ⅜ ≢ ∆╢[ ─ ]⌐⌂╡

╕∆⁹ 

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⅜ ↕ↄ⌂╡╕∆⁹ 

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⅜ ⅝ↄ⌂╡╕∆⁹ 

ₒ ₓ↓╣╠─Ⱳ♃fi│ ─ ⌐⅔™≡ ─ ≤⌂╡╕∆⁹ 

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ─ ⌂≥⅜ ⅎ╕∆⁹ 

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

 



 -  

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⇔≡™╢ ─ ⅜₈ ₉≢ ↕╣╕∆⁹ 

 

  



 -  

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ ꜟ☿│♃כ♦ ≢ ⇔╕∆⁹ 

 ̧ │ i֔ i+1 ─ ╩ ⇔≡ ↕™⁹ i i+1 ─ ─ ∆═╡ ≢

 ⁹∆╕╡⌂⌐כꜝ◄

 ̧ ⇔≡™╢ ─ ⅛╠ ─ ─ ╕≢ ⅜ ≢ ∆╢[ ─

]⌐⌂╡╕∆⁹ 

 ̧ ─ ╩ ∆╢ [ ]◖fiⱲⱲ♇◒☻─ꜞ☻♩[ ]╩◒ꜞ♇◒⇔

╩ ⇔≡ ↕™⁹ 

 

  



 -  

 ̧ ⌐ ⇔≡™╢ ─ ╩ ∆╢ [ ]◖fiⱲⱲ♇◒☻─ꜞ☻♩

[ ]╩◒ꜞ♇◒⇔≡ ↕™⁹☿ꜟ⌐ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ─ ─ ─ ⌂≥⅜ ⅎ╕

∆⁹ 

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

 

 

  



 -  

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⇔≡™╢ ─ ⅜₈ ₉≢ ↕╣╕∆⁹ 

 

 



 -  

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

  

 ̧ ╩ ∆╢ ╩ ⇔╕∆⁹ 

 ̧ ꜟ☿│♃כ♦ ≢ ⇔╕∆⁹ 

 ̧ ╡╟⌐♃כ♦ │ⱪ꜡◓ꜝⱶ ≢ ↕╣╕∆⁹ 

 ̧ ⇔√ ⅜ ─ ≤ ⌂╠⌂™ ∆═⅝ ⅜ ≈⅛╠

⌂™ ⅜☺כ☿♇ⱷכꜝ◄⌐ ↕╣╢─≢ [ ]♅▼♇◒Ⱳ♇◒☻╩

○ⱨ⌐⇔≡ ↕™⁹ 

 ̧ [ ]╩♅▼♇◒∆╢≤ ╩ ⇔╕∆⁹ ⇔⌂™ │○ⱨ⌐⇔╕∆⁹ 

 ̧ [ ]⌐⅔™≡ [ ⌐ ╘╢]╩ ⇔√ [ ] ≢ ⇔√

≢ ⌐ ⅜ ↕╣╕∆⁹[ ∆╢]╩ ⇔√ ⇔√

≢ ⅜ ↕╣╕∆⁹ 

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ─ ⌂≥⅜ ⅎ╕∆⁹ 

  



 -  

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⅜₈Ⱨfi◒ ₉≢ ↕╣╕∆⁹ 

 

  



 -  

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ [ ─ ה ╩♅▼♇◒∆╢≤ ─☺○♥◐☻♃▬ꜟ─

─ ⌐⅔™≡ ╩ ⇔√ ╩ ⇔╕∆⁹ 

 ̧ [ ─ ─ [ ─ ─ │ ⅛╠─ ↕╩ ⇔≡ↄ∞↕™⁹

↓╣╠─ ⅜ ≤⌂╡╕∆⁹ 

 ̧ [ ─ ─♦ⱨ◊ꜟ♩ │ ₈ ה ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣≡™╢ ≢∆⁹ 

 ̧ [ ─ ה ∆═╡ ╩♅▼♇◒∆╢≤ ─ ─

─ ∆═╡ ⌐ ╩ ⇔√ ╩ ⇔╕∆⁹ 

 ̧ [ ─ ה ∆═╡ ⌐⅔™≡ ╩ ≢

╩ ⇔√ ╩ ≢ ∆╢↓≤⅜ ⌐⌂╡╕∆⁹ ╟

╡ ⅜ ⅜ ─ ⌐⌂╡╕∆⁹ 

 ̧ [ ─ ה ∆═╡ ⌐⅔™≡ ɘ ɘ'≢ ╩

⇔√ [ ]─ɘ'─ ⌐ ɘ'<ɘ ╩ ⇔√ │

⌐ ─ ≤ ⌂⇔╕∆⁹ 

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ─ ⌂≥⅜ ⅎ╕∆⁹ 

  



 -  

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⅜₈ ₉≢ ↕╣╕∆⁹ 

 

 

  



 -  

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ [ ─ ─ ╩ ₁⌐ ∆╢]╩♅▼♇◒⇔√ ≤

─ ─ ╩ ₁⌐ ≢⅝╕∆⁹ 

 

 ̧ ⅔╟┘ ─ ╩ ⇔╕∆⁹ 

 ̧ [∆═╡ ]╩♅▼♇◒⇔√ ∆═╡ ⅜ ╩ ⇔╕∆⁹♅▼♇◒⇔⌂™

∆═╡ ⅜ ╩ ⇔╕∑╪⁹◖fi◒ꜞכ♩ ─ ∆═╡ ⅜ ⇔⌂™ ⌐

⇔≡ ⇔╕∆⁹ 

 ̧ [ ─ ]╩♅▼♇◒⇔√ ⌐ ╩ ≢⅝╕∆⁹♅▼♇◒⇔⌂™ ∕

─ ⌐│ │ ≢⅝╕∑╪⁹ 

 ̧ [ ]╩♅▼♇◒⇔√ ↄ↕┘─∆═╡ ⅜∕─ ⌐ ╡╕∆⁹♅▼♇◒⇔

⌂™ ─ ↄ↕┘─∆═╡ ⅜∕─ ⌐│ ╡╕∑╪⁹  

 ̧ [ ]╩♅▼♇◒⇔√ [ ] =0.00(kN/m2) [ɫ] =25 30 35(°)  ╟╡ ⇔╕∆⁹

─ ∆═╡ ─╖ [ ] =10.00(kN/m2) ≤⇔≡ ↕╣╕∆⁹♅▼♇◒⇔⌂

™ ╟╡ ⇔√ ╩ ⇔≡ↄ∞↕™⁹ 

  



 -  

 ̧ [ɘ' ─ ]  

(1) ⌐⅔™≡[ ─ ה ∆═╡

╩♅▼♇◒⇔⌂⅛∫√ ɘ'  =ɘ ╩ ⇔≡ ↕™  

(2) ⌐⅔™≡ ╩ ≢ ╩ ⇔

√ ╟╡ ⌐ ⅜№╢ ─ ɘ'  <ɘ ╩ ⇔

≡ ↕™ ⱪ꜡◓ꜝⱶ ≢ ⌐ ╩ ↑╕∆⁹ 

(3) ⌐⅔™≡ ɘ ɘ' ≢ ╩ ⇔√

⅜ ─ ɘ' =ɘ ╩ ⇔≡ ↕™ ⅜ ─ ─ ɘ' <

ɘ ╩ ⇔≡ ↕™  

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 



 -  

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ ⅔╟┘ ≤⇔≡─ ╩ ⇔╕∆⁹ 

 ̧ ╩ ∆╢ [ ]╩♅▼♇◒⇔≡ [ s]⌐ ─ ╩ ⇔≡ ↕™⁹

│ ≤⇔≡ ─ ⌐ ⇔╕∆⁹ 

 ̧ ₈ ₉ ₈ ₉─ │ ☿ꜟ ─Ộ╩◒ꜞ♇◒⇔ ₈ ₉╕√│₈ ₉

╩ ⇔≡ ↕™⁹ 

 ̧ L ≤ R ─ ⅜ ⇔™ ≤⇔≡ ╡ ™╕∆⁹

─ │ ( kN/m) ≢∆⁹ 

 ̧ L R ─ ≤⇔≡ ╡ ™╕∆⁹

─ │ ( kN/m2) ≢∆⁹ 

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ─ ⌂≥⅜ ⅎ╕∆⁹ 

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

  



 -  

 ̧ [ ]Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⇔≡™╢ ⅜₈ ₉≢ ↕╣╕∆⁹ 

 



 -  

  . .

 ̧ [ ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 

 ̧ ─ ≢[ ∆╢]╩ ⇔√ [ ]  [ ]╩◒ꜞ♇◒∆╢≤

[ ]─ ⅜₈ ה ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣≡™╢ ⌐ ╦╡╕∆⁹[

]─ │ ─ ╩ ∆╢↓≤⅜ ≢∆⁹ 

 ̧ ─ ≢[ ∆╢]╩ ⇔√ ─ ╩ ⇔╕∆⁹ 

 ̧ [Ⱬꜟⱪ]ⱷ♬ꜙכ╩◒ꜞ♇◒∆╢≤ Ⱬꜟⱪ ⅜ ↕╣╕∆⁹[ ]Ⱳ♃fi╩◒ꜞ♇◒

∆╢↓≤⌐╟╡ ─ ⌐ ╡╕∆⁹ 

 

  


































































































