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─ ⁸ ⅝ ─

│⁸ ⁸ ╩ ⅛╠
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⇔╤™⇔↨ ⅔ ℮

╩ ⁸

⌐╟╡ ≢ Ⱪ꜠כ◐⅜ ⇔ ⇔√⁹ 

⁸ ─ │ ⅝⌂ ─ ╣╩ ∂⁸ ╣⅜ ╕∫≡⅛╠ ┘

⅛╠ ╩ ⇔√≤↓╤ ─ ⅜ ⇔≡™√⁹ 

∕─ ─ ─ ⁸ ─℮∟ ⅜ ⇔≡™√⁹╕√⁸ ⇔√

─℮∟ ⌐≈™≡│⁸ ⌐ ↕╣≡™√ ●▬♪ ╩ꜟכ꜠⅜ ╡

ⅎ≡™╢ ≢№∫√⁹ 

⌐│⁸ ⁸ ⁸ ⅜ ⇔≡⅔╡⁸↓─℮∟

⅜ ⇔√⁹ 

⌂⅔⁸ ↔╤⁸ ╩ ≤∆╢ⱴ◓♬♅ꜙכ♪ .

─ ⅜ ⇔⁸ ─ ╣⅜ ↕╣√⁹╕√⁸∕─ ⌐ⱴ◓♬

♪כꜙ♅ . ─ ⅜ ⇔⁸ ─ ╣⅜ ↕╣√⁹ 

 

.  ─  

 1.2.1   

│⁸ ⁸ ─ ╩ ∆╢ ╒

⅛ ─ ╩ ⇔√⁹ 

╕√⁸ ⁸ ─ ╩ ⇔√⁹╕√⁸

 ┘  ⁸  ╩ ⌐ ⇔√⁹ 

│⁸ ─ ─√╘⁸ ╩ ⌐ ⇔√⁹ 

│⁸ ⌐ ╩ ≤⇔≡ ⇔√ ─ ⅜

⇔√ ⅜ ⅎ╠╣╢↓≤⅛╠⁸ ⌐⁸ ⁸ ┘

⌐ ╦╢⁸ ⌐ ∆ ─ ╩ ⇔⁸ ⌐╟╢ ─

┘ ─ ⱷ◌♬☼ⱶ ⌐≈™≡─ ╩ ∫√⁹ 

╕√⁸ ⌐ ⇔⁸ ⌐╟╢ ─ ⌐ ∆╢ ╩

₈ ₉≤™℮⁹ ⌐ ⇔√⁹ 
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⁸∕─ ╕≢─ ⌐ ≠⅝⁸ ⌐

⇔≡ ╩ ™⁸ ⇔√⁹ 

 

1.2. 4 ⅛╠─  

⅛╠ ╩ ∫√⁹ 
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₈ ₉ ─ ⁸2.1.1(2) ᵑ ┘

⁸₈ ₉ ─ ⁸2.1.1(2) ᵒ ┘ ⁸₈

₉ ┘₈ ₉≤™℮⁹⁸ ≤⇔≡ ⌐ ╡ ╦∑√ ─

₈ ₉≤™℮⁹ ┘ ⌐ ⇔≡™√

₈ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉ ┘₈ ₉≤™℮⁹ ─ ⌐╟

╣┌⁸ ─≤⅔╡≢№∫√⁹ 

⌂⅔⁸ ⌐ ∆╢ │⁸ ─ ⅜⌂™ ⁸ │

╩⁸ │ ─ ╩ ∆⁹ 

(1)   

⌐│⁸ ⅛╠ ⇔√⁹ │ ↄ⁸ ⌐ │⌂

⅛∫√⁹╕√⁸ ─ ⅛╠ ⌐ ╢╕≢─ ⁸

⌐ │ ∂⌂⅛∫√⁹ 

│⁸ ╩ ─ ╣≢ ⇔⁸

⌐ ─ ╣≢ ⌐

─ ╣≢ ⇔√⁹ 

⁸ ─ /h ↄ≢ ⇔√ ⁸ ⌐

∆╢√╘⌐ ⇔√⁹ 

⌐⁸ ─ ⌐╟╡⁸₈ Ⱪ꜠כ◐* 1₉⅜ ⇔≡™╢

↓≤⌐ ™√⁹↕╠⌐⁸ │ ≤⌂╡⁸ ⌐₈

₉₈ꜚ♬♇♩₉ ⅜ ⇔Ⱪ◙כ⅜ ⇔√⁹∕─√╘⁸ ⇔√≤

™⁸∆←⌐ Ⱪ꜠כ◐╩ ∫√⁹╒╓ ⌐⁸ ⅛╠

⅜ ╣√⁹ 

Ⱪ꜠כ◐⅜ ⅛╡⁸ ⅜ ⇔√⁹∕─ ─ │

↔╤≢№∫√≤ ℮⁹ ⅜ ∆╢ ⌐ ─ ⌐╟╢ ╣╩

∂√⁹ ∆←⌐⁸ ┘ ⌐╟╢ ╣╩ ∂√⁹ ⌐ ™ ╣≢

⌐ ↕┬╠╣⁸ ⌐ ∫≡™╠╣⌂™ ≢№∫√⁹ 

╣⅜ ╕╢╕≢│ ─╙─⌐≈⅛╕∫≡ ⅎ≡™√⁹ ╣⅜ ╕∫≡

⅛╠⁸ ⅛╠─ ≢ ⇔≡™╢ ⅜№╢≤─ ╩ ↑⁸

⌐ ⇔ ─ ╩ ⅎ√⁹ 

∕─ ⁸ ⅛╠⁸ ╡─ ≤⁸ ─√╘─ ╘

─ ╩ ↑√⁹ ╡─ │⁸ ⅛╠ ⌐ ╡≡

™⁸ ≢ ≤ ⇔√√╘ ↑⇔≡ ∫√⁹∕⇔≡⁸

⅜ ⇔≡™╢↓≤╩ ⇔√⁹ ╘│ ⁸

 
*1 ₈ Ⱪ꜠⁸│≥₉◐כ ╩ ⇔≡ ⅛╠ ╩ ∆╢Ⱪ꜠℮⁹™╩◐כ

Ⱪ꜠⁸│◐כ ─ Ⱪ꜠כ◐╟╡ ™ ─Ⱪ꜠⁹╢№≢◐כ 
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│ ⅛╠ ⅎ⁸ │ ─ ╩ ≤∆╢⁹ ─ ⌐

⇔√⁹⌂⅔⁸ ⌐ ╡╢ ⌐│⁸ ╩ ╣╢ ─ ⌐ ™Ⱪ

╩ꜟ♪Ɫfi◐כ꜠ ⌐⇔√⁹ 

∕─ ⁸ ─ ╛ ─ ™╩ ™⁸ ⌐ ⌐

⅜ ↕╣≡™⌂™⅛─ ╩⇔√ ⁸ ⅛╠ ⇔√⁹ 

(2)   

  ᵑ   

⌐│⁸ ⅛╠

─ ≤⇔≡ ⇔√⁹ │ ↄ⁸ ⌐ │⌂⅛∫√⁹

╕√⁸ ─ ⅛╠ ⌐ ╢╕≢─ ⁸ ⌐

│ ∂⌂⅛∫√⁹ 

╩ ─ ╣≢ ⇔√ ⁸  

─ ─ ─Ɽ▬ⱪ ⌐ ∫≡™╢≤⁸ Ⱪ꜠כ◐

⅜ ⅛∫√─╩ ∂√⁹ ⇔⇔≡ ─ ⅜ ∫√⁹

─ ╣╩ ∂√⅜∕╣╒≥ ⅝ↄ│⌂⅛∫√⁹∕─ ⁸ ⅜ ⇔

√⁹ │ ─ ⅜ ⅎ⁸ ⅜ ⇔≡™√⁹ 

∕╣⅛╠∆←⌐⁸ ─ ⌐╟╢ ╣╩ ∂√⁹ ╣⅜ ⇔ↄ⁸

⅛╠Ᵽ◐Ᵽ◐≤™℮⅝⇔╗ ⅜ ∫≡™√⁹ ─ ╩ ╢√╘ ╪

∫≡ ⅎ√⁹ 

╣⅜ ╕∫≡⅛╠⁸ ┘ ≤ ⇔≡  

─ ─ ╩ ⇔√⁹ ⌐ ╩

╣⁸ │ ≢⁸↑⅜ │™⌂™≤ ⇔√⁹ 

─ ╩ ⇔≡™╢ ⌐⁸ ─ ₈ ♪▪₉

≤™℮⁹ ⅜ ™≡™╢─╩ ≢כ♃♬⸗⁹√⇔ ♪▪ ╩

∆╢≤ ─ ♪▪⅜₈ ₉─ ≤⌂∫≡™√√╘⁸ ⌐

⁸ ≢ ┼─ ╩ ℮≤≤╙⌐⁸ ─ ≤

⇔ ⌐ ⇔√ ⅜™⌂™⅛─ ┘ ♪▪ ≢─

╩ ∫√⁹⇔┌╠ↄ⇔≡ ♪▪│ ╕∫√⁹ 

∕─ │⁸ ⌐ ─Ⱪꜝfi◔♇♩─ ╩ ∫≡⅛╠⁸

≢ ⇔√⁹∕─ ⁸ ⌐ √ ─ ≤╙ ⇔⌂⅜╠

⌐ ─
│ ⇔ ↔

╩ ⇔√⁹⇔┌╠ↄ⇔≡⁸Ᵽ☻⅜

⇔√≤─ ⅜№╡⁸ ─ ╩ ⇔√⁹∕─ ─ │

↔╤≢№∫√⁹ 

─ ╙⁸ ─ ─ ↑ ╩⇔⌂⅜╠⇔┌╠ↄ

⇔⁸ ↔╤⌐ ⇔√⁹ 
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  ᵒ  

⌐│⁸ ⅛╠ ─ ≤⇔≡ ⇔√⁹

│ ↄ⁸ ⌐ │⌂⅛∫√⁹╕√⁸ ─ ⅛╠

⌐ ╢╕≢─ ⁸ ⌐ │ ∂⌂⅛∫√⁹ 

╩ ⅛╠ ⇔ ╣≡ ⇔√ ⁸

─ ╤ ─ ⌐ ∫≡™╢≤⁸ Ⱪ꜠כ◐⅜ ⅛∫√⁹

כ♃♬⸗─ ╩ ≡ ⇔√≤ ∫√⁹ ⅜ ⇔≡ ⇔ ⌐╟╢

╣╩ ∂√⅜∆←⌐ ╕∫√⁹ 

∆←⌐⁸ ⅜ ⇔≡ ⇔≡™╢↓≤╩ ⇔√⁹ ⇔√

⌐ ─ ⇔™ ╣⅜№╡⁸ ╩ ↑≡⁸ ™ ╣⌐ ∆╢

╩ ∫√⁹ 

∕─ ⁸ ⅛╠ ─ ╩ ╢≤

⇔≡™╢╟℮⌐ ⅎ√√╘⁸ ⇔≡™╢⅛╙⇔╣⌂™↓≤╩

⌐ ⇔√⁹ 

™╩ ⇔ √ ≤ ⌐⁸ ⅛╠ ⌐

⅛∫≡ ╕≢ ╩ ⇔√⅜⁸ ─ ⅜ ⌐

╟╡ ↄ⌂╡⁸∕─ ⌐ ╘⌂™ ∞∫√⁹ ⌐≈™

≡│ ⌐ ⇔⁸ ⅛╠ ─ ⇔⌐

─ ⌐ ╩ ↑ ─ ╩ ∫≡╙╠∫√⁹ 

⅛╠─ ╩ ↑⁸ ─ ─ ⅛

╠ ≤ ⌐ ⇔≡ ⅛╠ ╕

≢─ ╡─ ╩ ∫√⁹∕─ ⁸ ⅛╠ ⌐ ╡⁸

╕≢─ ╩ ⇔√⁹

─ ⁸ ⌐⅔™≡ ⌂ ╩

∆╢↑⅜ │™⌂⅛∫√⁹ 

⌐│⁸ ╕≢─ ─

╩ ⇔⁸ │ ⁸ ⌐ ╡  

╕≢─ ╩ ∫√⁹ 

∕─ ⁸ ⅛╠⁸ ≤ ─

─ ⌐ ⅜ ╣╢╒≥─ ╩ ≢⅝√≤─ ╩ ↑√─≢⁸

─ ⅝⅜ ⅝⅛∫√ ─ ─ ┼

─ ╩ ⇔√⁹ 

∕─ │⁸Ⱪꜝfi◔♇♩─ ⁸ ─ ─ ╩ ∫√⁹ 

─ ⁸ ╩ ╣√─│ ↔╤≢№∫√⁹ 
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  ᵓ  

⌐│⁸ ⅛╠ ─ ≤⇔≡ ⇔√⁹

│ ↄ⁸ ⌐ │⌂⅛∫√⁹╕√⁸ ─ ⅛╠

⌐ ╢╕≢─ ⁸ ⌐ │ ∂⌂⅛∫√⁹ 

╩ ⇔≡⅛╠ ─ ─ ≢ ∫≡™

√⁹ ╩ ╠∑╢ ⅜ ╣≡™╢≤⅝⌐⁸

─ ⅜ ╡⁸ Ⱪ꜠כ◐⅜ ⅛∫√⁹ ╕╢ ⌐ ─

╣⌐ ™√⅜∕╣╒≥ ⅝ↄ│⌂⅛∫√⁹ 

╣│ ╕∫√⅜⁸∆←⌐ ─ ⅜ ╡⁸ ╙⌂ↄ

⇔™ ╣╩ ∂√⁹ ⅛╠ ⅝ →╢╟℮⌂ ╣≢№∫√⁹ ╣≡™╢

│ ⌐⇔⅜╖≈™≡ ⅎ≡™√⁹ 

╣⅜ ╕∫≡⅛╠⁸ ⅛╠─ ⌐╟╡ ─ ╩ ∫√⁹ 

∕─ │⁸ ♩▬꜠─ ╩ ∫≡⅛╠⁸ ≢ ⇔

√⁹ ↔╤⅛╠ ─ ╩ ╘√⁹ ─ ⅜ ⇔√ ⁸

─ ─ ↑ ╩⇔⌂⅜╠⇔┌╠ↄ ⇔⁸ ↔

╤⌐ ⇔√⁹ 

  ᵔ  

⌐│⁸ ⅛╠ ⇔√⁹ ╩ ⇔≡⅛╠  

─ ⌐™√⁹ 

╩ ⇔≡ ⌐ ∆╢≤─ ⅜ ╣⁸

⌐ ↄ ⌐ ⅜ ╕∫√⁹ ⅛╠ ⌐╟╡ ╕∫√↓≤╩

™√⁹ ─∕┌≢ ─ ╩ ≡™√╠⁸ ⅝⌂ ╣╩ ∂√⁹≈

⅛╕╢≤↓╤⅜⌂⅛∫√√╘ ╣⌐╟╡ ╩≈™√⁹ 

╣⅜ ╕∫≡⁸ ╩ ≡⁸ ┘ ≤ ⇔≡

─ ╩ ∫√⁹ ─ ♪▪⅜ ™≡™√√╘ ⌐

⇔√ ⅜™⌂™⅛─ ┘ ♪▪ ≢─ ╩ ∫√⁹⇔

┌╠ↄ⇔≡ ♪▪│ ╕∫√⁹ 

∕─ │⁸ ┼─Ⱪꜝfi◔♇♩─ ⁸ ─ ─ ╩ ∫√⁹ 

↔╤⅛╠ ─ ╩ ⇔⁸ ─ ─ ╩

∫√⁹∕─ ⁸ ≤ ⌐ ╩ ╣√⁹ 

(3)   

⌐│⁸ ⅛╠ ⇔√⁹ ─ ╤⅛╠

─ ─ ⌐ ∫≡™√⁹ 

╩ ⇔≡ ⇔►♩►♩⇔≡™╢≤ ≢Ⱪ꜠כ◐⅜ ⅛∫≡

╕∫√⁹ ⇔ ╣≡™╢─╩ ∂√⁹ ╣⅜ ╕∫≡⅛╠ ─ ─
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≤↓╤⌐ ↓℮≤⇔≡ ∟ ⅜∫√ ⁸ ⌐ ™ ╣⅜ ≡⁸ ⅜ ╩

╪∞ ─ ╕≢ ┌↕╣√⁹ ≤ ╩┬≈↑√⅜ ⇔√↓≤│⌂

⅛∫√⁹ ╣⅜ ╕∫≡ ⌐™√ ─≤↓╤⌐ ⅝⁸ ℮

↓≤╩ ⇔ √⁹ 

≤ ⅛╠ ⌐ ⅛∫≡

╕≢ ╩ ⇔√⅜⁸ ─ ⅜ ⌐╟╡ ↄ⌂╡⁸∕─ ⌐

╘⌂™ ∞∫√⁹ ⌐≈™≡│ ⅛

╠ ─ ⇔⌐ ─ ⌐ ╩ ↑ ─ ╩

∫√⁹ 

∕─ ⁸ ─ ─ ⅛╠ ≤ ⌐

⇔≡ ⅛╠ ╕≢─ ╡─ ╩

∫√⁹∕─ ⁸ ⅛╠ ⌐ ╡⁸

╕≢─ ╩ ⇔√⁹ 

∕─ │⁸ ⅛╠─ ⌐╟╡⁸

─ ─ ╩ ∫√⁹ 

≤ ─ ─ ─ ⌐≈™≡│

⅜ ╣⌂™ ≢№∫√⅜⁸
╒╤

─ ╩ ∆↓≤⌐╟∫≡ ⅜ ╣╢╒

≥─ ╩ ⇔⁸ ─ ⅝⅜ ⅝⅛∫√ ─ ⌐™√ ⌐

┼ ⇔≡╙╠∫√⁹ 

∕─ ⁸ ─ ─ ╩ ™⁸ ↔╤⅛╠ ─ ╩

⇔√⁹ ─ ╩ ™⁸ ─

⅜ ≡ ⇔√ ⁸ ╩ ╣√⁹ 

( 4)  ─  

ᵑ  

─ ─ ⌐ ∫≡™√⁹ ⌐ ∫≡™╢≤

⅜ ╡ ⅜ ╕∫√⁹ 

⇔┌╠ↄ∆╢≤ ⇔™ ╣╩ ∂√⁹ ⌐Ᵽ►fi♪⇔ ⌐╙ ╣√⁹

⇔™ ╣⌐╟╡⁸ ⅛╠ ⅜ ⅝⁸ ↑⌐
∞™√™┬

⅜ ⇔ ⇔

√⁹ ⅜ ╡⌐ ⇔⅛↑√─≢⁸ ─ ╩ ≢ ⇔≡ ⅎ≡™

√⁹ 

╣⅜ ╕∫≡⁸ ╡─ ≤ ╩ ↑ ∫√⁹ │ ∞↑⅜

⇔≡™√⁹⇔┌╠ↄ∕─╕╕ ≢ ⇔⁸ ⅜№∫

≡⅛╠ ⌐ ╡≡ ⇔√⁹ 

⁸ ⌐ ⱷכꜟ≢ ⇔⁸↑⅜─ ╩ ⅎ√⁹ 
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ᵒ  

─ ─ ⌐ ∫≡™√╠⁸ ⌐ ⅜ ╕╡⁸

⅜ ⌐⌂∫√⁹∕─ ⌐ ⌐╟╢ ╣╩ ∂⁸ ⌐∕─ ⌐

┘ ⅝⌂ ╣╩ ∂√⁹ ⅜♩ꜝfiⱳꜞfi─ ≢ Ᵽ►fi♪⇔≡™╢

╟℮⌐ ∂√⁹ ─ ╣⌐ ⅎ≡ ⅝⌂ ╣╙№∫√⁹ 

⇔™ ╣⌐╟╡⁸ ⅛ ⅜ ⌐ ↕┬╠╣⁸ ╛ ↑⌐ ╩

∟≈↑╠╣√⁹ ╩ ≈≤ ⌂™≤ ∂⁸ ╠ ╩ ⌐≈↑√ ⌐⌂

╡⁸ ─ ⌐≈⅛╕∫≡ ╣⌐ ⅎ√⁹ 

╣⅜ ╕∫≡⅛╠⁸ ≤ ╦╣╢ ─ ⅜ ─ ╩

∫≡™√⁹↑⅜ ⅜™√╠ ™╕∆≤ ╩ ↑√⅜⁸ ─≤↓╤

↑⅜ ⌂↑⅜ │™⌂™≤─↓≤≢№∫√⁹⇔┌╠ↄ∕─╕╕ ≢

⇔≡™╢≤⁸ ┼─ ⅜№╡ ⌐ ╡≡ ⇔√⁹ 

⌐╟╢ №↨⁸ ⁸ ┘ ─⇔┘╣⌂≥⅜№∫√─≢

─ ⌐ ⌐ ∫√⁹
↑™≈™⌡ ╪ ↨

┘
╟℮≈™

≤ ↕╣√⁹ 

⁸ ─ⱱכⱶⱭכ☺╩ ∂≡ ⇔⁸↑⅜─ ╩ ⅎ√⁹ 

ᵓ  

─ ─ ⌐ ∫≡™√╠⁸ ⅜ ╡

⅜ ╕∫√⁹⇔┌╠ↄ⇔≡ ≈╟℮⌂ ⇔™ ╣⅜№∫√⁹ 

⇔™ ╣⌐╟╡⁸ ⅛╠ ∟⁸ ⌐
≢╪

╩√√⅝≈↑╠╣√⁹∕─

⁸ ≤ ╩ ⇔√⁹ ╣≡™╢ │⁸ ─ ∆╡⌐≈⅛╕∫≡

ⅎ≡™√⁹ 

╣⅜ ╕∫≡⅛╠│⁸ ⅜№╢≤ ™─≢⁸ ─ ╙ ╘ ⌐

∫≡™√⁹⅔⅔╟∕ ⌐ ⅛╠ │ ─

⅝⅜ ⅝ↄ ⌐ ╠╣⌂™√╘ ⌐ ∆╢╟℮⌐≤

─ ⅜№╡⁸ ⌐ ⇔√⁹ ─ ⅝⌐╟╡

─ ─ │ ⌐ ⅜∫≡™√⅜⁸

─ ─ │⅛╤℮∂≡ ⅜ ╣╢ ≢№∫√⁹⇔┌╠ↄ 

≢ ⇔≡™╢≤ ┼─ ⅜№╡

⅛╠ ⌐ ╡≡ ⇔√⁹ 

⁸ ─ ⌐ ⅝⁸↑⅜─ ╩ ⅎ√⁹∕─ ╙

─ ╖⅜ ™√√╘⁸ ⅛╠⅔⅔╟∕ ⌐ ⌐ ⅝⁸ ⁸

─ ≤ ↕╣√⁹ 

ᵔ  

─ ─ ⌐ ∫≡™√⁹ ⌐ ∫≡ ≡™√⅜⁸

₈ ╙⌂ↄ ₉≤™℮▪♫►fi☻⅜ ↓ⅎ≡ ⅜ ╘√⁹ 
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∆←⌐ ⅜ ╡ ⅜ ╕∫√⁹ ╕∫≡⅛╠ ™ ─

╣╩ ∂√⁹∕─ ⌐ ⇔≡™╢≤⅝ ⇔™ ╣╩ ∂√⁹ ⅜

⌐ ⅝⁸ ⅛╠ ∟≡⇔╕℮─≢⌂™⅛≤™℮ ╩ ∂√⁹↓─

≤⅝⁸ ⇔™ ╣⌐╟╡ ╩ ╘√⁹ ╣⅜ ╕╢╕≢⁸ ⌐℮∏ↄ

╕∫≡ ⅎ≡™√⅜⁸ ⅜ ⇔ ⅜ ⅛╠ ╡ ∟√⁹ 

╣⅜ ╕∫≡⅛╠⁸⇔┌╠ↄ ≢ ⇔≡™√⅜⁸

⅜№╡ ⌐ ⇔√⁹ 

⇔┌╠ↄ ≢ ⇔≡™╢≤ ┼─ ⅜№╡

⅛╠ ⌐ ╡≡ ⇔√⁹ ⁸ ╖⅜№∫√√╘

─℮∟⌐ ⌐ ⅝⁸ ≤ ↕╣√⁹ 

⁸ ⅜⁸ ⌐ ≢ ⇔⁸↑⅜─ ╩ ⅎ√⁹ 

ᵕ  

─ ╤─ ⌐ ∫≡☻ⱴכ♩ⱨ◊fi╩ ⇔≡

™√╠⁸ ⌐ ⅜ ╕╡⁸ ⅜ ⌐⌂∫√⁹∕─ ⌐ ⌐╟

╢ ╣╩ ∂√⅜⁸∕╣╒≥ ⅝™╙─≢│⌂⅛∫√⁹∕─ ⌐ ┘

⌐╟╢ ╣╩ ∂√⁹♪fi≤™℮ ∂≢ ⅜ ⌡ ⅜╡⁸ ™≡ ⅝⌂

╣⅜№∫√⁹ 

≤∫↕⌐ ∟ ⅜╡ ∫≡™√ ≤ ─ ⌐≈⅛╕∫≡ ╣⌐ ⅎ

≡™√⅜⁸ ∫≡™√ ⅜♩כ◦─ ⌐ ⇔√√╘⁸ ╩└⌡∫√⁹ 

╣⅜ ╕∫≡⅛╠⁸ ⅜ ─ ╩ ∫≡™√─≢ ─ ╖╩

⇔√⁹⇔┌╠ↄ∕─╕╕ ≢ ⇔≡™╢≤⁸ ┼─ ⅜№╡

⌐ ╡≡ ⇔√⁹ 

⁸ ⁸ ⌐ ╖⅜№∫√─≢ ─ ⌐ ⌐ ⅝⁸

┘ ─ ≤ ↕╣√⁹ 

⁸ ⌐ ≢ ⇔⁸↑⅜─ ╩ ⅎ√⁹ 

 ⁸  ─ ⁸  

⁸  ─ ⁸  ─ ─   

 

2.1. 2 ─  

─ ╩ ∆╢ ₈ ₉≤™℮⁹ │⁸

─ ╩ . ≢ ⇔≡™╢⁹ ─ ⌐ ╦╢ │ ─

≤⅔╡≢№╢⁹ 

⌐≈™≡│ ╩ ⇔≡ ⇔√╙─≢│⌂™√╘⁸ ─

⅜ ⇔≡™╢ ⅜№╢⁹ 

⌂⅔⁸2.7.1 ⌐ ∆╢╟℮⌐⁸ ─ ⌐╟╢≤⁸
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↔╤⁸ ╩ ≤∆╢ⱴ◓♬♅ꜙכ♪ . ─

₈ ₉≤™℮⁹ ⅜ ⇔⁸ ─ ╣⅜ ↕╣√⁹

╕√⁸ ↔╤⁸ ╩ ≤∆╢ⱴ◓♬♅ꜙכ♪ .

─ ₈ ₉≤™℮⁹ ⅜ ⇔⁸ ─ ╣⅜ ↕╣√⁹ 

 

 ⅛╠ ⇔√ ⌐ ╦╢  

 

 

◐꜡  

 

 

km/h  
 

.  

 

 

₈

₉│ ∆╢⁹  

 
Ⱪ꜠כ◐ Ⱪ

◐כ꜠ ⅜  

.    

─ ╩ ⇔⁸

Ⱪ꜠כ◐⅜

 

.    
Ⱪ꜠כ◐⅜  

β ⌐╟╢ 

.    ⅜  

.  

 

.  

 

 

 

 

km/h╩

⌐  
╡⅝↓℮

│⇔≡™⌂™  

β ─ │ ⌐ ↕╣≡™╢◐꜡ ╩⁸ ⌐ ⇔≡

™╢⁹ 

β ─ │⁸ ⌐╟╢ ╩ ∫≡⅔╡±1 ─

⅜ ⇔≡™╢ ⅜№╢⁹ 

 

.  ─ ⁸ ┘  

2. 2. 1 ↔≤─ ⌐ ∆╢  

─ ⌐╟╢≤⁸ ─ ↔≤─ ┘ ⇔√ │

─≤⅔╡≢№∫√≤─↓≤≢№╢⁹⌂⅔⁸ ↔≤─ ⌐≈™≡│⁸

⌐ ┘ ⅛╠ √ ⁸ ┘ ◌ⱷꜝ ─ ⅛╠

⇔√ ⌐ ≠⅝ ⇔≡™╢⅜⁸ ─ ⅜ ╕╣╢≤─↓≤≢№╢⁹ 
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 ↔≤─ ┘ ⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 2. 2 ─ ⌐ ∆╢  

⌐ ⇔≡™√ ┘ ┘ ─℮∟⁸

⅜ ╩ ∫√⁹ 

─℮∟⁸ ⅜ ⌐⁸ ⅜ ⌐⁸ ⅜ ⌐

⇔≡™√⁹ 

 

2. 2. 3 ┘ ⌐ ∆╢  

⌐╟╢≤⁸ ─ ─ ┘ ⌐ ⇔≡│ ─≤

⅔╡≤─↓≤≢№╢⁹ 

ה  

↔╤  

β ⅜ ╕∫≡⅛╠⁸ ⌐╟╡ ─ ╩ ⁹

⌐≈™≡│⁸ ⌐ ╣⌂⅛∫√√╘ ⅛╠─ ⌐╟╢

≤⌂∫√⁹ 

    

   

⅛╠  

   

   

   

   

   

   

   

⅛╠  
   

   

   

   

⅛╠  
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ה  

ה ╤↔ ⌐ ⁸ ┘ ╩

∆╢ ⅜№╢ ─ ⅜™⌂™↓≤╩ ⇔⁸

⌐  

ה ↔╤ Ᵽ☻⅜ ⌐  

ה ה ╤↔ ─ ⌐

─ ╩  

ה ↔╤ ⅛╠ ⅜  

⌐ ─ ╩  

ה ↔╤ ⅛╠ ─  

↔╤  

ה ↔╤ ⅛╠ ─  

↔╤  

ה ↔╤ ⅛╠ ─  

↔╤  

β∕─ ⁸ ⁸ ⇔√ ╩ ⁸

⅛╠ ╩ ⇔≡ ⅛╠ ⌐ ⇔⁸↕

╠⌐⁸ ╩ ⇔ Ᵽ☻╕≢ ⇔√⁹ 

ה ↔╤ Ᵽ☻  

ה ↔╤ Ᵽ☻  

β∕─ ⁸ Ᵽ☻≢ ┘ ╕≢ ╩ ⇔√⁹ 

 

.  ┘ ⌐ ∆╢  

2.3.1  ⌐ ∆╢  

(1)   

│⁸
⅔⅔∞™╠

⅛╠

─ ≢ ⇔√⁹

│⁸ ┘ ╡╞℮⅜ ∆╢ ⌐ ⇔≡⅔╡⁸ │

≢⁸ Χ─ ╡ ≢№╢⁹ ─ ─ * 2│⁸⅔⅔╗

⌡ °≢№╢⁹ 

(2)   

│☻ꜝⱩ ≢⁸ ☻ꜝⱩ─ │⁸ ☻ꜝⱩ

√╡ ⅛ ─ ⅜ ↕ , mm⁸ ⅛ ─ ⅜    

, mm⁸ │ , mm⁸ ↕│ mm≢№╢⁹ 
 

*2 ↓↓≢™℮₈ ₉≤│⁸ ╩ 0°⁸ ╩ 90°⁸ ╩ 180°⁸ ╩ 270°≤⇔√ ─ ╩™℮⁹ 
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│ꜟכ꜠ kg ⅜ꜟכ꜠ ꜟכ꜠⁹╢™≡╣↕ ⌐│⁸

⅜ ↕╣≡⅔╡⁸∕╣╠─ │⁸ ☻ꜝⱩ √╡ ⅛

─ ⅜ mm⁸ ⅛ ─ ⅜ mm≢№╢⁹╕√⁸ ⌐

ꜟכ꜠∆ * 3⅜ ☻ꜝⱩ↔≤⌐ ∏≈ ↕╣≡™╢⁹ 

╕√⁸☻ꜝⱩ ─ ─ │ │ ≢⁸∕─ │ mm⁸

↕│ mm≢№╢⁹ 

─ │ ⌐ כ꜠╠⅛כ♫כ◖☺כ◕─ꜟכ꜠⁹╢№≢╡⅔≥∆

ꜟ ┘ ☻ꜝⱩ ╕≢─ │⁸∕╣∙╣ mm ┘

mm≤⌂╢⁹ 

 

 

 

 

 

 

 

 

ꜟכ꜠   

 

 

 

 

 

 

 

 

 

 

 ☻ꜝⱩ≤꜠כꜟ ☻ꜝⱩ 1 √╡ ⅛  

 

(3)  ─ ┘ ╡╞℮⌐ ∆╢  

⅜ ⇔≡™√ ⌐№╢ │⁸ ⅛╠ ⁸
⇔╪⌂⅛√

╡╞℮⁸ ⁸
℮ ≤℮↨╦

╡╞℮⁸ ⁸

 
ꜟכ꜠₈ 3* ₉≤│⁸ ⌐╟╢ ⌐ ●▬♪ ╩ꜟכ꜠⅜ ↕∑⌂™╟℮⌐ ╡

↑╠╣╢ ╩™℮⁹ 
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─℮≥℮

╡╞℮⁸ ≢№╢⁹ 

─ │⁸ │⁸ │ ─ ◖fi◒ꜞכ♩

*ⱷfiכꜝ 4 ┘ ◖fi◒ꜞכ♩ ≢№╡⁸ │⁸
ↄ™

∟ ≢
∟∟╜℮┌╡

⅜ ↑╠╣≡™╢⁹⌂⅔⁸ ⅛╠

╕≢─ ↕│ ≢№╢⁹ 

╡╞℮─ │⁸™∏╣╙ ◖fi◒ꜞכ♩ ⁸ │⁸

─ ∟ ≢№╢⁹ 

─ │⁸₈ ה

ה ₉ ⁸ ╩ ⌐ ↕╣⁸

⅛╠ ⌐ ⁸ ╟╡ ╩

⇔≡™╢⁹ 

⌂⅔⁸ ⌐ ─ ⁸ ⌐

─ ─ ╩ ⇔≡™╢⁹ ⌐╟╢≤⁸ ─

╡ ─ ⌐≈™≡╙⁸ ∆╢ ≤─↓≤≢№╢⁹ 

 ─   

( 4)  ─  

│ ⅜ ⌐⁸ ⅜

⌐ ⇔≡™√⁹ 

─ ─ ╩ ⌐ ∆⁹ │ ─≤⅔╡≢№╢⁹ 

⌂⅔⁸ ─ ⌐│⁸2.3.4(4) ⌐ ∆╢╟℮⌐⁸ ≡─

─ ─ ─ ⌐Ώ ●▬♪*5 │ *6ΐ ₈

●▬♪ ₉≤™℮⁹ ⅜ ↕╣≡⅔╡⁸ ⅜ ⇔√ ⌐⅔™≡⁸

●▬♪ ⌐ꜟכ꜠⅜ ∫ ⅛╢↓≤⌐╟╡ * 7╩ ∆╢ ╩

⇔≡™╢⁹  

ᵑ ─ ─℮∟⁸ ⅜ ⇔≡™√⁹ 

ᵒ ⇔√ ─℮∟⁸ ⅜ ⇔≡™√⁹  

ᵓ ┘ ─

ꜟכ꜠│ ⌐ ∫≡™╢ ≢№∫√⁹  

    ᵔ ⇔√ ─℮∟⁸ ⌐ ⇔√╙─⅜ ⁸ ⌐ ⇔√

 
ⱷfi₉≤│⁸כꜝ₈ 4* ≤ ⅜ ⇔√ ╩™℮⁹ 

*5 ₈ ●▬♪₉≤│⁸ ⅜ ⌂≥─ ⌐╟╡ ⇔√ ≢╙ ╠⅛ꜟכ꜠⅜ ⅝ↄ

∆╢↓≤╩ ∆╢ ≢⁸ ⌐ꜟכ꜠⌐ ⇔≡●▬♪∆╢╟℮⌐ ─ ⌐ ↕╣√╙─╩

™℮⁹ ●▬♪ ≤╙ ↕╣≡™╢⁹ 

*6 ↓↓≢™℮₈ ₉≤│⁸ ≤⌂╢ ╩ ∆╢√╘⁸ ─

─ ⌐ ╡ ↑╠╣╢ ⁸☿ꜝⱵ♇◒ ☿ꜝⱵ♇◒ ╩ ≤⇔≡ ─ꜟכ꜠≥ ⌐

↕∑╢√╘⌐ ∆╢ ╩ ╡ ↑╢√╘⌐⁸ ─ ⌐ ↕╣√╙─╩™℮⁹ 

*7 ↓↓≢™℮₈ ₉≤│⁸ ⇔√ ⌐ ↕╣√ ●▬♪ ╩ꜟכ꜠⅜ ╡ ⅎ≡™╢ ╩™

℮⁹ 
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╙─⅜ ≢№∫√⁹ 

ᵕ ⌐╟╢ ─ ≢ ─╙─│⁸

≢ , mm ╡ ≢№╡⁸ ─ ⅝ │ °≢

№∫√⁹  

⌂⅔⁸ ┼─ ⌐╟╢ ─ ≢ ─╙─

│⁸ ≢ mm≢№∫√⁹  

ᵖ ●▬♪⅜ ↕╣≡™╢ │ ≢№╡⁸∕─℮∟⁸

⇔⌂⅛∫√╙─⅜ ⁸ ⇔ ⇔≡™⌂⅛∫√╙─⅜ 

⁸ ⇔ ⇔≡™√╙─⅜ ≢№∫√⁹

⌂⅔⁸ ─ │ ╩ ⇔√╙─≢№╢⁹ 

ᵗ ⅜ ↕╣≡™╢ │ ≢№╡⁸∕─℮∟⁸ ⇔

⌂⅛∫√╙─⅜ ⁸ ⇔ ⇔≡™⌂⅛∫√╙─⅜   

⁸ ⇔ ⇔≡™√╙─⅜ ≢№∫√⁹√∞⇔⁸

⇔ ⇔≡™⌂⅛∫√ ─℮∟⁸ ⌐≈™≡│⁸ ᵓ─≤⅔╡

ꜟכ꜠⅜ ⌐ ∫≡™╢ ≢№∫√⁹ 

 ─ ─ ⁸  ─ ⌂ ┘  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ┘ ⇔√  
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ꜟכ꜠  ⌐ ∫≡™╢  

 

2.3. 2 ⌐ ∆╢  

(1)  ─  

─ │ ⅛╠ ⌐ ╢ ◐꜡ .

km─ ⁸ , ─ ≢⁸ │ , mm≢№╢⁹ 

( 2)  ┘ ─ ⌐ ∆╢  

│⁸₈ ⌐ ∆╢ ─ ╩ ╘╢

₉ ₈ ₉≤™℮⁹ ⌐ ≠⅝⁸

┘ ╩ ╘≡ ⌐

↑ ≡⅔╡⁸↓─ ≢ ╩ ⇔≡™╢⁹↓─ ⌐ ≠ↄ

┘ ─ ─ │ ─≤⅔╡≢№╢⁹↓

╣╠─ ⌐╟╣┌⁸ ─ ╛ ⌐ │ ╘╠╣

⌂⅛∫√⁹ 

 

 ┘ ─ ─ ⌂╙─  

─    

 

 

╡╞℮    

 

☻ꜝⱩ    

ꜟכ꜠    

꜡fi◓꜠כꜟ    

   

─  ⅛   

כ◌כ♃כ⸗    
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( 3)  ┘ ─ ⌐ ∆╢  

│⁸ ⌐ ≠⅝⁸ ┘

╩ ╘≡ ⌐ ↑ ≡⅔╡⁸↓─ ≢

╩ ⇔≡™╢⁹↓─ ⌐ ≠ↄ ┘ ─

─ │ ─≤⅔╡≢№╢⁹↓╣╠─

⌐╟╣┌⁸ ┘ ⌐ │ ╘╠╣⌂⅛∫√⁹ 

 

 ┘ ─ ─ ⌂╙─  

─    

 

 

  
⁸ ⁸  

 

 

⁸ⱦכⱶ  
  

 

   

   

 

2. 3. 3 ⁸ ─  

  │ ⌐ ⇔⁸ * 8⅛╠ ↕╣╢

─ │⁸⅔⅔╗⌡
∟╜℮∑⅝⌡╪∑™≥

⁸
↕ ⇔ ≈ ≥

⁸
╣⅝⇔≈ ≥

⁸

⁸
↓℮∑⅝

⅛╠ ↕╣≡™╢⁹ 

 

2.3.4  ⌐ ∆╢  

(1)  ─  

 ≢ ↕╣√ │⁸ ⅜ ∆╢ ─ ⁸ 

  , ⁸ Hz  

   

 

┘⁸ ₈ ₉≤™℮⁹ ⅜ ∆╢

─ ⁸ 

  , ⁸ Hz  

   

 

⅜ ↕╣≡™√⁹ │ ≢№∫√⁹ 

─ ⁸ ─ ┘ │ ┘ ─≤⅔╡≢№╢⁹ 
 

ה  8*   
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*9 ─ ┘  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

*9 , kg ⁸ kg kgf⁸ kgf .  
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 ─  

 

(2)  ─  

┘ │⁸ ⌐ ≠⅝⁸∕╣∙╣⁸

┘ ╩ ╘≡

⌐ ↑ ≡⅔╡⁸↓╣╠─ ≢ ╩ ⇔≡™╢⁹↓╣╠─

⌐ ≠ↄ ─ ─ │ ─≤⅔╡≢№╢⁹

↓╣╠─ ≢│⁸ │ ╘╠╣⌂⅛∫√⁹ 

 

 ─ ─  

─  
  

    

 
⅛ │ 

km 

 

 

⅛ │ 

km 

 

 

*10
 

⅛ │ 

km 

 

 

⅛ │ 

km 

 

 

 km 
 

 

│ 

km 

 

 

  
 

 
 

 

 

 

( 3)   

─ │⁸ ┘

≢ ╦╣≡™╢⁹ ⌐╟╣┌⁸

 
*10 ₈ ₉≤│⁸ ⁸ ⁸ ⁸Ⱪ꜠כ◐ ─ ╩ ∆╢ ⌂ ⌐≈

™≡ ╩ ℮╙─╩™℮⁹ 
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≡─ ─ *11│ ≢№╢ ≢№∫√⁹ 

( 4)  ─  

┘ ≢│⁸ ∆╢ ─ ⌐│⁸ ≡─

─ ─ ─ ⌐ ●▬♪ ⅜ ↕╣≡⅔╡⁸ ⅜ ⇔

√ ⌐⅔™≡⁸ ●▬♪ ⌐ꜟכ꜠⅜ ∫ ⅛╢↓≤⌐╟╡

╩ ∆╢ ╩ ⇔≡™╢⁹ 

⌂⅔⁸ ┘ ⌐╟╢≤⁸ ─ ─

╛☿ꜝⱵ♇◒ ⅜ ↕╣≡™╢ ⌐│ ⅜ ↕

╣≡⅔╡⁸∕╣ ─ ⌐│ ●▬♪╩ ⇔≡™╢≤─↓≤≢

№∫√⁹╕√⁸ ●▬♪≤ ─ ─ │ ≤

╖⌂⇔≡™╢≤─↓≤≢№∫√⁹ 

⌐╟╢≤⁸ ⅜ ≤⌂╢

⌐⅔™≡⁸ ─

⅜ ≤ ─ ╩ꜟכ꜠⌐ ╖ ╩ ←↓≤⅜≢⅝√↓

≤⅜⁸ ⌐ ●▬♪ ╩ ∆╢ ─ ≤⌂∫√≤─

↓≤≢№╢⁹ 

╕√⁸ ⅜ ≤⌂╢

⌐⅔™≡⁸ ⇔√ ⌐ ↕╣≡

™√ ●▬♪⅜ ─ ╩ꜟכ꜠⌐ ╖ ╩ ™∞ ⅜№╢≤

─↓≤≢№╢⁹ 

⌐ ●▬♪ ┘ ─ ╩ ∆⁹╕√⁸ ⌐

●▬♪ ┘ ─ ─ ╩ ∆⁹ 

⌐ ∆╟℮⌐⁸ ꜟכ꜠─♪▬● ≤ ⇔●▬♪∆╢

₈●▬♪ ₉≤™℮⁹ │⁸ ─ ⅛╠ mm ╣√

⌐№╡⁸ ─●▬♪ │⁸ ─ ⅛╠ mm

╣√ ⌐№╢⁹ 

╕√⁸ ●▬♪─ │⁸ ─ ⅛╠ mm ╣√

⌐№╡⁸ ─ │⁸ mm ╣√ ⌐№╢⁹↕╠

⌐⁸ ⅜ ─ mm─ ⌐⅔™≡⁸ ●▬♪─ │⁸

ꜟכ꜠ ⅛╠ mm ╣√ ⌐№╡⁸ ─ Ⱳꜟ

♩ │⁸ mm ╣√ ⌐№╢⁹ 

⌂⅔⁸ ⌐⅔™≡ כ♃כ⸗ ⅝─ ⌐│ ⅜⁸

─⇔⌂כ♃כ⸗ ⌐│Ⱪ꜠⁸⅜◒☻▫♦◐כ™∏╣

 
*11 ₈ ₉≤│⁸ ─ ⌐ ⇔⁸ ─ ─ ╩∕─ ─ ≢ ⇔√ ╩™℮⁹ ⌐

™╢ │⁸ ╩ ≤⇔⁸ ≤─ ─ ≢ ∆⁹ 
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╙ ⌐ ⇔≡ │ ⌐ ⇔√ ⌐ ╡ ↑╠╣≡™╢⁹

●▬♪⅜ ↕╣≡™╢ ≢⁸ ┘Ⱪ꜠כ◐♦▫☻◒⅜

╡ ↑╠╣≡™╢ ⌐ ⇔√ ─ ╩ ⌐ ∆⁹ ⅛╠

⅛╢╟℮⌐⁸ ─ │ ⅜ꜟכ꜠─ ─ ⌐ ∆

╢⅜⁸Ⱪ꜠כ◐♦▫☻◒─ │ ⇔⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ●▬♪ ┘ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 ●▬♪ ┘ ─ ─  
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 ┘Ⱪ꜠כ◐♦▫☻◒─ ≤ ─  

 

2. 3. 5 ─  

─ ⌐│⁸ ─ ≢ ┘ ─ ⌐

⅜ ↕╣≡⅔╡⁸ ─ ┘ ╩ ⇔≡™╢⁹

⌐⅔↑╢ ─ ─ ╩ ⌐ ∆⁹ 

⌂⅔⁸ ─ │⁸ ⅜ ↕╣√ ⌐ ╩◌♇♩○

ⱨ Hz ╩כ♃ꜟ▫Ɽ☻ⱨכ꜡─ ⇔≡ ∆╢ ⌐⌂∫≡™╢⁹

↕╣≡™╢ ⌐≈™≡│ ⌐╟╢ ╩ ∫≡⅔╡⁸ │

± ≢№╢⁹ 

─ ⌐╟╢≤⁸ ⅜ ⇔≡™╢ ⌐⅔™≡

≤╙ ⅝⌂ ⅜ ↕╣≡⅔╡⁸ ⌐ ⅝⌂ ⅜ ↕╣≡™√

│⅔⅔╟∕ ≢№∫√⁹ 

↕╣√ ─ │ m/s2≢⁸

─ │ m/s2≢№∫√⅜⁸∕╣∙╣ ─

⌐ ™╠╣≡™╢ ─ ± . m/s2⁸    

± . m/s2 ⌐ ™√╘⁸ │∕╣ ─ ⅜ ∂≡™√ ⅜№

╢⁹ 

⌂⅔⁸ ⌐ ⅜ ⇔≡™√⌐╙⅛⅛╦╠∏⁸

⅜ ↕╣≡™√↓≤⌐≈™≡│⁸3. 3. 4 ⌐ ∆╢╟℮⌐⁸ ─ ╣╛

─ ─ ⌐╟╡ ⅜ ⇔⁸↓╣╩ ≤⇔≡ ⇔√ ⅜

№╢≤ ⅎ╠╣╢⁹ 

 ─   

 

2. 3. 6 ┌⌡─ ┘ ↕ 

─ ≢│⁸ ─ ≢ ┌⌡*12─ ┘ ↕ ─ ↕

⅛╠─ ╩ ⇔ ⇔≡™╢⁹ ⌐⅔↑╢ ┌⌡─ ┘

 
*12 ₈ ┌⌡₉≤│⁸ ─ ≤ ─ ⌐ ↕╣╢╕ↄ╠┌⌡─ ≢⁸ ╩◗ⱶ ⌐

⇔⁸┌⌡≤⇔≡ ™╢╙─╩™℮⁹ 
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↕─ ─ ╩ ⌐ ∆⁹ 

⌂⅔⁸ ┌⌡─ │⁸ ↔≤⌐ ┘ ─ ┌⌡

─ ╩ ≢ ∆╢ ⌐⌂∫≡™╢⁹ │ kPa≢№╢⁹ 

╕√⁸ ┌⌡─ ↕│⁸ ⅜ ↕╣√ ⌐⁸ ┌⌡─ ↕

╩ . ≢ ∆╢ ⌐⌂∫≡™╢⁹ │ mm   

mm≢№╢⁹ 

↕╣≡™╢ ⌐≈™≡│ ⌐╟╢ ╩ ∫≡⅔╡⁸

│± ≢№╢⁹ 

┌⌡─ ┘ ↕─ ⌐╟╢≤⁸ ⅜ ⇔≡™╢ ⌐⅔™

≡⁸ ─ ┌⌡─ ↕⅜ ⌐ ⅝ↄ ⇔≡™╢ ⅜ ╠╣√⁹╕√⁸

─ ⁸ ┘ ╩ ↄ ⌐⅔™≡ ┌⌡─ ⅜

⅝ↄ ∆╢ ⅜ ╠╣√⁹ ⌐ ⅝ↄ ┌⌡─ ↕─ ⅜ ↕╣≡™

√ │⅔⅔╟∕ ≢№∫√⁹ 

⌂⅔⁸ ⌐│ ⅜ ⇔≡™√⌐╙⅛⅛╦╠∏⁸ ┌⌡─ ↕

⅜ ↕╣≡™√↓≤⌐≈™≡│⁸3.3.4 ⌐ ∆╢╟℮⌐⁸ ─ ╣╛

─ ─ ⌐╟╡ ⅜ ⇔⁸↓╣╩ ≤⇔≡ ⇔√ ⅜№

╢≤ ⅎ╠╣╢⁹ 

 ┌⌡─ ┘ ↕   

 

.  ┘ ─ ⌐ ∆╢  

2. 4.1  ─ ─ ⌂ ┘ ─  

2. 4.1.1   

(1)  ☻ꜝⱩ⁸꜠כꜟ ꜟכ꜠┘ ─  

  ⅜ ⇔≡™√ ─ ⌐⅔™≡⁸ ☻ꜝⱩ⁸꜠כ

ꜟ ꜟכ꜠┘ ┼─ ⅜№∫√⁹ ⌂ │ ─≤⅔╡≢№

╢⁹⌂⅔⁸ ⅜ ⇔√ ╟╡ ⌐⅔™≡⁸ ⌐╟╢≤╖╠

╣╢ ┘ ⌐ ⅜ ⇔√≤╖╠╣╢ │⌂⅛∫√⁹ 

ᵑ ☻ꜝⱩ ꜟכ꜠┘ ⌐ ⇔√ ⌐╟╢ ┘ ⅜

№∫√⁹ ⇔√ ⌐⅔™≡│ ☻ꜝⱩ─ ─ ⅜№╢ ╙

№∫√⁹⌂⅔⁸ │ ─ ↔≤⌐ ⅛ ∞↑≢│⌂ↄ №╢

╙№∫√⁹ 

ᵒ ꜠כꜟ ⌐ ⌐╟╢ ⅜ ꜟכ꜠⁹√∫№ ─

│⁸ ⇔√ ─ ∞↑≢⌂ↄ⁸ ⇔≡™⌂™ ─ ⌐╙

№∫√⁹  

ᵓ ─꜠כꜟ ⌐│⁸ ♩כ◌☻─ ─
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⌐╟╢╙─≤╖╠╣╢ ⅜№∫√⁹  

ᵔ ─ ⇔√ ─ ☻ꜝⱩ─ ┘

☻ꜝⱩ ⌐│⁸ ⌐╟╢╙─≤╖╠╣╢ ⅜№∫√⁹╕√⁸

ꜟכ꜠─ ⌐│ ⅜№∫√⁹  

ᵕ ●▬♪⅜ ↕╣√ ─℮∟⁸ ⇔ ⇔√ ─

⌐⅔™≡│⁸ ⇔√ ≤ ─ꜟכ꜠─ ⌐ ⅜

№∫√⁹  

√∞⇔⁸ ⌐≈™≡│⁸ ●▬♪⅜ ↕╣⁸

⌐ ⇔ ⇔√⅜⁸ ─ꜟכ꜠─ ⌐

⅜⌂ↄ⁸ ─ ☻ꜝⱩ⌐│⁸ ─ ⌐╟╢╙─≤╖╠╣╢

⅜ ₁ ⅛ ∏≈ ╠╣⁸ ─ │ ☻ꜝⱩ─ ⌐ ⇔≡™

√⁹  

ᵖ │⁸ ⌐ ⇔⁸ ≢ │⇔≡™⌂

⅛∫√⅜⁸ ─ꜟכ꜠─ ⌐ ⅜№∫√⁹╕

√⁸ ─ ☻ꜝⱩ⌐│⁸ ─ ⌐╟╢╙─≤╖╠╣╢ ⅜

₁ ⅛ ∏≈ ╠╣⁸∕─℮∟─ ⅛ │ ☻ꜝⱩ─ ⌐ ⇔≡™

√⁹  

ᵗ ─ ⇔ ⇔√ ─◖fi◒ꜞכ♩

⌐⁸ ─ ◌Ᵽכ─ ⅜ ⇔√≤╖╠╣╢ ⅜№∫√⁹

 

ᵘ │⁸ ⌐ ⇔⁸ ≢│ │⇔≡™

⌂⅛∫√⅜⁸ ─ꜟכ꜠─ ⌐ ⅜№∫√⁹

╕√⁸ ─ ☻ꜝⱩ⌐│⁸ ─ ⌐╟╢╙─≤╖╠╣╢

⅜ ₁ ⅛ ∏≈№∫√⁹  

 ─ ⌂ ┘   

(2)  ─  

⌐ ─ ─ ╩ ∆⁹

─ │⁸2.3.2(2) ⌐ ⇔√ ─ ─

⌐╟╢╙─≢ ⌐ ה ≢

↕╣√ *13≢№╢⁹ ─ │⁸

⌐↑╪ ≢ ↕╣√ ≢№╢⁹ 

↓╣⌐╟╢≤⁸ ─ │ ≡ ─

 
*13 ₈ ₉≤│⁸ ⌐╟╡ ╩ ⇔√ ⌐⅔↑╢ ╩™℮⁹ ⁸

⌐╟╢ ╡╛ ⌐╟╡⁸ │∕╣⌐ ∏╢ ╩ ⇔⌂™ ⌐⅔↑╢

╩₈ ₉≤™℮⁹╕√⁸ ─ ╩₈ ₉⁸ ─ ╩₈

₉≤™℮⁹ 
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≢№∫√⁹╕√⁸ ╡ ┘ ⌐≈™≡│⁸

≤ ─ ⌐│⌂╢⅜⁸ ≢ ⅜№╡⁸

⌐ ⅝ↄ⌂∫≡™╢ ⅜ ╠╣╢⅜⁸∕─ ─ ⌐≈™≡│⁸╒

≤╪≥ ⅜ ╠╣⌂⅛∫√⁹ 

⌂⅔⁸ ─ ⌐⅔↑╢ ⁸ ╡⁸ ⁸

⌐ ⇔≡│ ─ │⁸ . mm⁸ ╡ . mm⁸  

. mm ┘ . mm⁸ . mm⁸ . mm≢№∫√⁹ 

↓╣╠─ ≤⁸ ─ ─ ≢№╢ 

km/h ─ ⌐⅔↑╢ mm⁸ ╡

mm⁸ mm ┘ mm⁸ mm⁸ mm ╩ ∆╢≤⁸

─ⱴ▬♫☻─ ╩ ─ ≢ ∫≡™√⅜⁸∕─ ⌐

╩ ⇔≡™╢╙─│⌂⅛∫√⁹ 

╕√⁸ ╡ ┘ ─ ⅜ ⅝™ ≤ ─ ─

┘ ≤─ ⌐ ⌂ │ ╠╣⌂⅛∫√⁹ 

 ─   

 

2.4.1.2  ┘ ╡╞℮ ─  

( 1)  ┘ ╡╞℮ 

─ ⅛╠ ─ ⌐⅔↑╢ ─

╩ ┘ ⌐ ∆⁹⌂⅔⁸ ⌐ ∆╢

─ ⅝⌂ ╛Ώ ╣*14 ┘ ™*15ΐ ₈ ₉≤™℮⁹ ⅜

⇔≡™╢ │⌂⅛∫√⁹ 

 

   ─ ┘ ╡╞℮─  

  ◐꜡   

 

*16
ה  284k200m   

ה *17 284k200m  └┘ ה╣  

ה  284k131m  └┘ ה╣  

ה   284k016m  └┘ ה╣  

 
ה  283k873m  └┘ ה╣  

ה  283k844m  └┘ ה╣  

 
*14 ↓↓≢™℮₈ ╣₉≤│⁸ ⌐ ∂╢ ─ ╣ ╩™℮⁹ 

*15 ↓↓≢™℮₈ ™₉≤│⁸ ⌐ ∂╢ ─ ╩™℮⁹ 

*16 ₈ ₉≤│⁸ ⱷfiכꜝ─ ╩™℮⁹ ─ ┘ ╙∕╣∙╣ ┘

ⱷfiכꜝ─ ╩™℮⁹ 

*17 ₈ ₉≤│⁸ ⱷfiכꜝ─ ─ ─ ╩™℮⁹ 
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ה  283k790m  └┘ ה╣  

ה  283k761m  └┘ ה╣  

ה  283k732m  └┘ ה╣  

 ─ ⌐≈™≡─   

 

( 2)   

─ ─ ⌐│⁸ ─ *18 ┘☻♩ꜝ

◒♅ꜗ*19─ ⅜№∫√⁹ 

( 3)   

─ ⌐│⁸ │⌂⅛∫√⁹ 

 ─ ⌂   

 

2. 4.2  ─ ─ ⌂ ┘ ─  

─ ─ ⌂ ┘ │⁸ ─≤⅔╡≢№╢⁹⌂⅔⁸ ┘

─ ╛ ╩ ⌐ ∆⁹ 

(1)  ─  

ᵑ ☻ⱡ►ⱪꜝ►  

   ☻ⱡ►ⱪꜝ►⌐╝⅜╖⅜№∫√⁹ 

ᵒ ┌⌡  

   ┌⌡─ⱬ꜡כ☼╛ ─ ╣⅜№∫√⁹ ⇔√ ┌⌡⌐⅔

™≡│⁸ⱬ꜡כ☼ ─ ⅜ ↑≡™╢ ₈ ┌⌡─ ↑₉

≤™℮⁹ ≤⌂∫≡™√⁹ 

ᵓ ⁸  

   ╛ ⌐⁸ ─ ╛ ─ ⅜№∫√⁹ 

ᵔ ╘  

ꜞfi◒≤ ─ ╘⌐⁸ ⅜№∫√⁹ 

ᵕ ☻♩♇Ɽ  

≤ ─ ☻♩♇Ɽ⌐⁸ ─ ╛ ⅜ ╠╣√⁹⌂⅔⁸

⌐≈™≡│⁸ ≡─ ☻♩♇Ɽ⌐№∫√⁹ 

ᵖ ∕─  

─ ⁸ ♄fiⱤ─ ╛ ⁸ ↕ ↑ ─ ─

⅜ ─ ⌐№∫√⁹ 

 
 

*18 ₈ ₉≤│⁸ ─ ⅜ ─ ⌐ ╣⌂™╟℮⌐ ⌐ ∫ ╢ ╩™℮⁹ 

*19 ↓↓≢™℮₈☻♩ꜝ◒♅ꜗ₉≤│⁸ ⌐╟╢ⱦכⱶ ≤◖fi◒ꜞכ♩ ─ ╩ ⌐ ╪∞ ╩

™℮⁹ 
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(2)  ●▬♪ ─  

    ᵑ ●▬♪  

      ™∏╣╙ ⌐ ⇔≡™√ ≢№╢

┘ ─ ●▬♪⌐│⁸ ⌐ ⅜

№∫√⁹ ─ ●▬♪⌐⁸ ⌐ ⅜№╢╙─│⌂⅛∫√⁹ 

      ⌐ ⇔≡™√ ≢№╢ ─

●▬♪⌐│⁸ ●▬♪ ⌐ ⅜⌂⅛∫√⁹ ─ ⇔≡™

√ ─ ⇔√ ≤ ─ ●▬♪⌐│⁸ ●▬♪

⌐ ⅜№∫√⁹ 

 ᵒ  

      ⁸ ⁸

⁸ ┘

─ ─ ⌐│ ⅜№∫√⁹∕─℮∟⁸

┘ ─ │Ⱳꜟ♩─ ⌐№╢─

╖≢⁸ ⌐ ═≡ ⌂⅛∫√⁹ 

      ─ ─ ⌐│ ⅜⌂⅛∫√⁹ 

 

2. 4. 3 ─ ♪▪─  

(1)  ♪▪─ ─ ╖ 

    ─ ♪▪│⁸ ─ ⌐ ⅛ ∏≈⁸ │ ⌐ ⅛

┘ ∏≈ ↕╣≡™╢⁹ │⁸ ─ ≢ ─

╩ ≈√╘⌐ ⇔√ ⌐ ⅛╠ ⌐ ╩ ⇔ ╗╟℮⌐⌂∫

≡™╢⁹  

    ⁸ ♪▪─ │⁸ ⅜ │ ─ ☻▬♇♅╩

╡ ℮↓≤≢⁸ ⌐№╢ ╘ ─

20*כ꜠ꜞ╢∆ *21╩ ∆╢⁹ ₈ ♪▪ ™≥₉כ꜠ꜞ

℮⁹ ⅜ ⇔⁸ ♪▪─ ╘ ⅜ ⅝♪▪⅜ ∆╢⁹ 

    ⌂⅔⁸ ♪▪ ⅜כ꜠ꜞ ה ⌐╟╡ ⇔⁸ ♪▪⅜

⇔√ ⁸ ─ ⅝⌐╟╡ ⅜ ∆╢⅜⁸ ⌐№╢Ⱪ

╩ꜟ♪Ɫfi◐כ꜠ ⌐∆╢≤⁸ ╘ ╩ ╗ ─ ⅜ √

╣╢√╘⁸ ♪▪ ⅜כ꜠ꜞ ⇔⁸ ♪▪⅜ ∆╢⁹ 

 
⁸│≥₉כ꜠ꜞ₈ 20* ⅛╠ ╩ ↑ ╡⁸ ─○fi/○ⱨ╛ ╡ ⅎ╩ ℮ ╩™℮⁹

≤╙™℮⁹ 

*21 ₈ ⅜כ꜠ꜞ⁸│≥₉ ∫≡™╢ ─ ╩ ⇔≡⁸ ─ ╩ ⇔╟℮≤∆╢ ╩

™℮⁹↓─ │⁸ ↕╣√ ╩ ⅜№╢╕≢ ∆╢ ⅜№╢√╘⁸ ≤╙ ┌╣

╢⁹ 
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↕╠⌐⁸ ─ ♪▪─ ◦☻♥ⱶ⌐│⁸ km/h

╩ ⇔√ ⌐│⁸ כ꜠ꜞ╢∆ ╩ ⇔≡™⌂™⁹

₈ ╘ ℮⁹™≥₉כ꜠ꜞ ⅜ ⇔⁸ ♪▪ ─כ꜠ꜞ

╩ ⌐∆╢↓≤≢ ⌂ ╩ ← ╘ ⅜ ↕╣≡™╢⁹ 

╕√⁸ ─ ♪▪─ ─ │⁸ ☻▬♇♅╩ ∆╢↓≤≢

כ꜠ꜞ╢∆ ₈ ╘ ℮⁹™≥₉כ꜠ꜞ ⌐╟╡⁸ ⌐

↕╣≡™╢ כ♃♬⸗ ┘ ⌐ ↕╣≡™╢ כ♃♬⸗

₈ ℮⁹™≥₉כ♃♬⸗ ⌐ ↕╣⁸ ∆╢↓≤⅜≢⅝╢⁹

√∞⇔⁸ ♪▪ ≥כ꜠ꜞ ╘ │כ꜠ꜞ ⇔≡™╢╙─≢│

⌂™⁹ 

    ⌂⅔⁸↓╣╠─ │⁸ ⌐ ↕╣╢⁹ 

 

 

 

 

 

 

 

 ─ ♪▪  
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( 2)  ♪▪─ ┘  

⌐⅔™≡⁸ ─ ♪▪⅜ ∆╢ ⅜ ↕╣√⁹

│ ─≤⅔╡≢№╢⁹⌂⅔⁸2.1.1 ⌐ ⇔√ ─ ┘∕

─ ─ ─ ⌐╟╡⁸ ♪▪⅜ ⇔√ ⌐⅔™≡⁸

│ ☻▬♇♅╩ ⇔≡™⌂™↓≤⅜ ↕╣≡⅔╡⁸ ♪▪

│ ⌐ ⇔√≤╖╠╣╢⁹ 

ᵑ ⇔√ ♪▪─ ≤  

     ─ ─♦♇◐⌐ ↕╣≡™╢ ◌ⱷꜝ─

₈ ◌ⱷꜝ ₉≤™℮⁹ ⌐╟╡⁸ ⌐⅔↑╢

♪▪─ ╩ ⇔√≤↓╤⁸ ⌐ ┘ ─

♪▪ ™∏╣╙ ⅜ ⇔√↓≤⅜ ↕╣√⁹ 

◌ⱷꜝ ╟╡⁸ ┘ ─ ♪▪⅜ ™√ │⁸

↔╤⅛╠ ↔╤─ ≢№∫√⁹↓─

≢ ◌ⱷꜝ│ ⅜ ↕╣≡™√√╘⁸ ─ ⌂

│ ◌ⱷꜝ ⅛╠ ∆╢↓≤│≢⅝⌂⅛∫√⁹ 

⌂⅔⁸ ⌐⅔™≡ ♪▪⅜ ⇔≡™╢ ⌐ ─

─ │ ⇔⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⇔√ ♪▪─  
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 ⇔√ ♪▪─  

 

ᵒ ⌐ ∆╢ ─  

  ─ ⌐╟╢ ⌐ ∆╢ │ ─≤⅔╡≢

№∫√⁹ 

     ♪▪  

      ↔≤⌐ ↕╣≡™╢⁹ ╘ ─כ꜠ꜞ ⌐ ♪

▪⅜ ⇔≡™╢⅛╩ ⇔≡™╢╙─≢│⌂™ ╩ ∆⁹ 

      ─ │⁸ ┘ ⌐ ⅎ≡⁸ ┘

⌐ ⅜ √ ≤⌂∫≡™√⁹⌂⅔⁸ ─♪

▪─ ╩ ∆ ╟╡⁸ ─ ⅜ ↕╣√ │⁸

↔╤⅛╠ ↔╤≢№∫√⁹ 

  ╘  

↔≤⌐ ↕╣≡™╢⁹ ♪▪ ─כ꜠ꜞ ╩ ∆⁹ 

─ │⁸ ⌐⅔™≡  

↔╤⌐ ⇔√ ⅜№∫√⁹ 

  ╘  

     ↔≤⌐ ↕╣≡™╢⁹ ╘ ─כ꜠ꜞ ╩ ∆⁹ 

─ ⌐≈™≡│⁸ 

ה │⁸ ⇔≡™⌂⅛∫√⁸ 

ה │⁸ ↔╤ . ⁸ ╘ כ꜠ꜞ

⅜ ⇔√ ⅜№∫√⅜⁸∕─ ─ │ ⇔≡™⌂⅛∫√⁹ 

 ᵓ ─  

    ◌ⱷꜝ ⌐╟╡ ⇔√≤↓╤⁸ ⌐ ⇔√

┘ ─ ♪▪│⁸™∏╣╙ ↔╤⅛╠

↔╤─ ⌐ ⇔√⁹⌂⅔⁸↓─ ≢ ◌ⱷꜝ│

⅜ ↕╣≡™√√╘⁸ ─ ⌂ │ ◌ⱷꜝ ⅛
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╠│ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹↕╠⌐⁸ ↔╤ ⁸

≢│ ⅜ ≤⌂∫≡™√√╘⁸ ⌐

↕╣≡™╢ ╩ ∆╢↓≤│≢⅝⌂⅛∫√⁹ 

⌂⅔⁸2.1.1(1) ⌐ ⇔√╟℮⌐⁸ │⁸ ⌐ ╡╢

╩ ╣╢ ⌐⁸ ⌐ ™Ⱪ꜠כ◐Ɫfi♪ꜟ╩ ⌐∆╢

╩ ∫√≤ ⇔≡⅔╡⁸∕─ │⁸ ≤ ≤─

╟╡⁸ ↔╤≢№∫√≤╖╠╣╢⁹ 

↕╠⌐⁸ ≤ ≤─ ⁸ ≤

≤─ ⁸Ⱪ꜠כ◐Ɫfi♪ꜟ ─ ⌐╟╢≤⁸

│⁸ Ⱪ꜠כ◐Ɫfi♪ꜟ╩ ⌐⇔√ ⌐⁸ ⅛╠Ᵽ♇♥

כꜞ ─√╘⌐Ⱪ꜠כ◐Ɫfi♪ꜟ╩ ─ ⌐ ∆╟℮ ⅜№∫

√√╘⁸ ⁸ ⌐ ∆ ↔╤ ╩ ™⁸

∕─ Ɫfi♪ꜟ╩ ⌐⇔√ ↔╤ ⁹ 

 

.  ⌐ ∆╢  

2. 5.1   

  

  

   

  

   

    

 

2. 5. 2 ─  

⁸ ⁸ ⁸ ┘ ─

─ ┘ ⌐│⁸ ⌐ │ ╘╠╣⌂⅛∫√⁹ 

 

.  ⌐ ∆╢  

⅜ ⇔≡™√ ⅛╠ ⌐ . km⌐№╢

─ ⌐╟╢≤⁸ ─ ─ │ . ϴ⁸ │

─ . m/s⁸ │ ⁸ │ . mm≢№∫√⁹╕√⁸

─ ─ │ ╣≢№∫√⁹ 
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.  ⌐ ∆╢  

2. 7. 1 ─  

─ ⌐╟╢≤⁸ ┘ ─ │ ─≤⅔╡

≢№╢⁹ 

(1)   

 .  

   . ⁸ . ⁸ 

↕ km 

 ⱴ◓♬♅ꜙכ♪ . ⁸  

( 2)   

  .  

    . ⁸ . ⁸ 

↕ km 

  ⱴ◓♬♅ꜙכ♪ . ⁸  

⌂⅔⁸ ─ *22│⁸ ⱪ꜠כ♩ ≢ ⇔√

⌐ ╩ ≈ ≢№∫√⁹ 

 

2. 7. 2 ─ ┘ ≤ ≤─  

─ ─ ⁸┌╣╟⌐☻כⱬ♃כ♦ │

─ ╣⅜ ↕╣≡™╢⁹⌂⅔⁸ │⁸ ⅛╠⅔⅔╟∕ ⌐   

. km ╣√ ≢№∫√⁹  

 

 

 

 

 

 

 

 

 

 

 

 ─ ┘ ≤ ≤─  

 
*22 ₈ ₉≤│⁸ ╩ ↓⇔√ ⅜ ≢≥─╟℮⌂ ⌂─⅛⁸ ┘∕─ ⌐≥─╟℮⌂ ⅜

⇔√─⅛╩ ∆╙─≢№╢⁹ 



 

 

-  33 -  

╕√⁸ ─ ─ ⌐╟╣┌⁸ ⅛╠ ⌐⅛

↑≡─ ≢│ ─ ⅜ ⅜∫≡⅔╡⁸ ⌐

─ ≢│ ─ ╣⅜ ↕╣≡™╢⁹ │ ─

⌐ ∆╢⁹⌂⅔⁸ │⁸ ⅛╠⅔⅔╟∕ ⌐ . km

╣√ ≢№∫√⁹  

 

 

 

 

 

 

 

 

 

 

 ─ ┘ ≤ ≤─  

 

2. 7. 3 ─  

─ ⌐╟╢≤⁸ ⌐ ⇔≡│⁸ .

⌐ ⅜ ↕╣⁸ ≢№╢ │

⅜ ↕╣≡™√⁹ 

╕√⁸ ⌐ ⇔≡│ . ⌐

⅜ ↕╣⁸ ╩ ╗ │⁸ ⅜ ↕╣≡™

√⁹ 

 

2. 7. 4 ─ ⌐⅔↑╢ ─  

─ ─ ─℮∟⁸ ⅛╠─ ⅜ ╙ ™ │⁸

─ ⅝ ₈ ₉≤™℮⁹ ⌐ ↕╣√

₈ ─ ₉≤™℮⁹ ≢№╢⁹ 

─ │⁸ ─   

─ ≢№╢ ⌐№╡⁸ ╡ ─ ⅛╠

⌐ ╣√ ⌐ ↕╣≡™╢⁹ 

─ ≢ ↕╣√ ─ ⌐╟╣┌⁸ ≢│⁸

≢ gal *23⁸ ≢ gal⁸ ≢ gal ─
 

*23 ₈gal₉≤│⁸ ⌐ ─ ≢ ™╠╣≡™╢ ─ ≢№╢⁹ 1gal=1cm/s2  
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⅜ ↕╣≡™╢⁹⌂⅔⁸ ─ ⅜ ↕╣√ │

. ≢№∫√⁹ 

╕√⁸ ─ ≢ ↕╣√ ─ ⌐╟╣┌⁸ ≢│⁸

≢ gal⁸ ≢ gal⁸ ≢ gal ─

⅜ ↕╣≡™╢⁹⌂⅔⁸ ─ ⅜ ↕╣√ │

. ≢№∫√⁹ 

┘ ─ ─ ≤⁸2.1.2 ⌐ ⇔√

─ ╩ ⌐ ∆⁹↓╣⌐╟╢≤⁸ ⅜ ⇔ ─

─ ⅜ ⇔√ ⌐⅔™≡⁸

⅜ ⇔≡™╢⌐╙⅛⅛╦╠∏⁸ km/h ╩ ⌐ ⇔

≡™√↓≤⅜ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ≤ ─  
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.  ⌐ ╩ ↕∑╢√╘─◦☻♥ⱶ⌐ ∆╢  

2. 8. 1 ◦☻♥ⱶ─  

≢│⁸ ⌐ ╩ ↕∑╢√╘─◦☻♥ⱶ≤⇔

≡⁸ ╩ ⌐ ⇔⁸⅝ ╩ ↕∑╢ ◦☻♥ⱶ⁸ ┘

╩ ≢ ∟⌐ ⇔ Ⱪ꜠כ◐╩ ↕∑╢ ─◦☻♥ⱶ╩

⇔≡™╢⁹ 

◦☻♥ⱶ│⁸ ─™∏╣⅛─ ⌐╟╡⁸ ╩ ⌐

ⅎ⁸⅝ ╩ ↕∑╢╙─≢№╢⁹ 

(1)  ⁸ ⁸ ה *24≢⁸ ─ ╟╡ ⌐

∆╢ ╩ ⇔√ ⌐⁸ ─ ╛ ╩ ⇔⁸

∕─ ╣⅜ ⌐ ╩ ╓∆꜠ⱬꜟ≤ ↕╣╢ ⁹ 

(2)  ⁸ ⁸ ה ┘ *25≢⁸ ─ ⅝

↕─ ╣ ╩ ⇔√ ⁹ 

(3)  ─ ╩ ⇔√ ⁹ 

╕√⁸ ─◦☻♥ⱶ│⁸⅝ ⌐╟╢ ╩ ⅜ ⇔≡

Ⱪ꜠כ◐╩ ↕∑╢◦☻♥ⱶ⌐ ⅎ≡⁸ ╟╡ ↄ ╩ ⇔

≡ Ⱪ꜠כ◐╩ ↕∑╢◦☻♥ⱶ ╩ ⇔≡™╢⁹ 

⌂⅔⁸2.1.2 ─ ⌐ ⇔√⁸ ⅜ ─ ╩ ⇔⁸ Ⱪ

⅜◐כ꜠ ⇔√ ╡ ─ │⁸

⁸ ₈ ₉≤™℮⁹ ⅜ ∆╢⅝ ╡ ─  

─ ≢№∫√⁹ 

 

2. 8. 2 ◦☻♥ⱶ─  

◦☻♥ⱶ─ │⁸ ◦☻♥ⱶ─ ⌐ ↕

╣≡⅔╡⁸ ┘2 . 1 . 2⌐ ⇔√ ─ ⅛╠⁸

⌐⅔↑╢ ⌐ ∆╢ ◦☻♥ⱶ─ │⁸ ─≤⅔

╡≢№∫√⁹ 

(1)  .  ⅜ 2. 7.1 ⌐  

(2)  .  ─ ⅜  

( 3)  .  ─ ⅜ ─ ╩ ⇔

 

( 4)  ↔╤ ⅜⅝ ╩  

 
*24 ↓↓≢™℮₈ ⁸ ⁸ ה ₉≤│⁸ ⅜ ⌐ ⁸ ⌐ ⁸

ה ⌐ ⁸™∏╣╙ ⇔≡™╢ ╩™℮⁹ 

*25 ↓↓≢™℮₈ ₉≤│⁸ ⅜ ⇔≡™╢⁸

S- net ╩™℮⁹ 
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( 5)  .  ─ ⅜ ╩ ⇔⁸

Ⱪ꜠כ◐⅜  

( 6)  .  ⌐╟╢ ─ 2.7.4 ⌐

⇔√ ─ ─ ─

⅜ ↕╣√  

( 7)  .  ⅜  

(8)  .  ⅜ 2. 7.1 ⌐  

( 9)  .  ⌐╟╢ ─ 2.7.4 ⌐

⇔√ ─ ─ ─

⅜ ↕╣√  

⌂⅔⁸ ◦☻♥ⱶ ┘ ─ │⁸

─ ≢ │⌂⅛∫√⁹ 

 

2. 8. 3 ─ ─ ─  

┘ ⁸ ─ ─ ⌐│

╩ ⅝ ⅜ ⇔≡⅔╡⁸∕─℮∟ ⅜ ⌐ ⇔≡™√⁹

⌐∕╣╠─ ╩ ∆⁹ 

 

 ─ ─ ⌐ ∆╢  

 

ה    
 

1  

─◐꜡  

┘ 2  

695B   ╡ 0 /h  0k223m  

827E ⇔⌂♃כ♦ ╡    ⇔⌂♃כ♦ (3

825E 0k800m ⇔⌂♃כ♦ ╡    

350C ≤⅝ 350   ╡ 77 /h  
1k938m  

23:36:59 

693B   ╡ 0 /h  3k848m  

658B  ⇔⌂♃כ♦ ⇔⌂♃כ♦ ╡  

74B ╛╕┘↓ 74   ╡ 55 /h  
3k886m  

23:37:00 

738B  ⇔⌂♃כ♦ ⇔⌂♃כ♦ ╡  

281B ⌂∆─ 281   ╡ 17 /h  
109k082m  

23:36:56 
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1)  ⅜ ╩ ⇔√ ─  

2)  ⅜ ╩ ⇔√ ─ ─ ⌐ ↕╣√◐꜡ ┘∕─  

3) ⁸│─╢™≡∫⌂≥₉⇔⌂♃כ♦₈  ⌐≈⅝ ⅜♃כ♦╘√√∫№≢ ↕╣

≡™⌂™ ─ ⌐╟╢⁹ 

 

⌐ ╩ ⇔≡™√ ─ │⁸™∏╣╙ Ⱪ

⅜◐כ꜠ ⇔≡ ⇔⁸ ∑∏⌐ ⇔√⁹ 

⌂⅔⁸ ┘ ⌐│ ─ ─ ≢⁸

◦☻♥ⱶ⌐╟╡⁸⅝ ≤⌂∫√⁹ 

 

.  ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ∆╢  

│⁸ ⌐╟╢ ┘ ─ⱷ◌♬☼ⱶ ⁸ ₁╩₈ ⱷ◌

♬☼ⱶ₉⁸₈ ⱷ◌♬☼ⱶ₉≤™℮⁹ ╩ ╠⅛⌐∆╢↓≤╩ ⌐⁸ ⌐

⇔≡ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√⁹ ⌐╟╢≤⁸∕─ │ 2.9.1

2.9.3 ─≤⅔╡≤─↓≤≢№╢⁹ 

⌂⅔⁸ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸ ≈─☻♥♇ⱪ⌐ ↑≡ ↕╣≡⅔╡⁸ 

ה ☻♥♇ⱪ≢│⁸ ─ ⅛╠⁸ ─ ⌐╟╡

─ ₈ ₉≤™℮⁹ ╩ ⇔≡™╢⁹ 

ה ☻♥♇ⱪ≢│⁸ ⱷ◌♬☼ⱶ─ ╩ ⌐⁸ ⌐ ∆╢

─ ─ ∆╢╕≢─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫≡™

╢⁹ 

ה ☻♥♇ⱪ≢│⁸ ⱷ◌♬☼ⱶ─ ╩ ⌐⁸ ⌐ ∆╢

─ ─ ⌐ ∆╢╕≢─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫≡™╢⁹ 

╕√⁸ ─ │⁸ │ ⁸ │ ╡╞℮⁸ ⱷfiכꜝ│ ⁸ │

⁸ │ ╩ ∆⁹ 

 

279 ⌂∆─ 279  
 

 
 ⇔⌂♃כ♦ ⇔⌂♃כ♦ ╡

258B ⌂∆─ 258  ⇔⌂♃כ♦ ⇔⌂♃כ♦ ╡  

701B  ⇔⌂♃כ♦ ⇔⌂♃כ♦ ╡  

50B ╛╕┘↓ 50  ⇔⌂♃כ♦ ⇔⌂♃כ♦ ╡  

73B ╛╕┘↓ 73   ╡ 0 /h  496k525m  

4B │╛┬↕ 4  ⇔⌂♃כ♦ ⇔⌂♃כ♦ ╡  

3045B │╛┬↕ 45   ╡ 0 /h  675k012m  
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2.9.1  ─  

2.9.1.1  ⌐ ≠ↄ ה ─ ─  

─ ─ ┘ ─ ╩ ∆╢√╘⁸

─ ⁸ ╩ ⇔√⁹ 

⌐ ⌐╟╡ ╠╣√ ─ⱨכꜞ◄
*26─ ╩ ∆⁹ 

↓╣⌐╟╢≤⁸ⱨכꜞ◄ ─ *27 ─ ⌐ ⇔≡⁸

ⱷfiכꜝ ≢│ . ≢№╢ ≢⁸ ╡╞℮─ ≢│

. ≤⌂∫≡⅔╡⁸ ─ ⅜ ⅝ↄ ⌂∫≡™╢⁹↓─↓≤⅛╠⁸

⌐⅔↑╢ ─ ─ ╙ ⌐╟∫≡ ⌂╢↓≤⅜

↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 ─ⱨכꜞ◄ ─  

 

2.9.1.2  ─⸗♦ꜟ  

2.9.1.1 ─ ╩ ⌐⁸ ─ ╛Ⱳכꜞfi◓♦כ♃ ╩

≤⇔√ ⸗♦ꜟ ┘ ╩ ╗ ─ ─ ⸗♦ꜟ

╩ ⇔√⁹ 

  ⌂⅔⁸ ⇔√ ⸗♦ꜟ≢│⁸ ╩ ⌂ ╡ ∆╢√

╘⁸ ─ ⌐╙ ⇔≡⸗♦ꜟ ╩ ∫≡™╢⁹ 

ה ─∑╪ ╩ ∆╢⁹ 

ה ─ ╩ ∆╢⁹ 

⁸ꜗ♅◒ꜝ♩☻ה ╩ ≤⇔≡⸗♦ꜟ ∆╢⁹ 

ה ─ ╩ ∆╢⁹ 

ה ☻♩♇Ɽכ─ ╛ ◗ⱶ─ ╩ ∆╢⁹ 
 

*26 ₈ⱨכꜞ◄ ₉≤│⁸ ╩♃כ♦ ↔≤─ ⌐ ⇔√╙─≢№╡⁸↓↓≢™℮₈ⱨכꜞ

◄ ₉≤│⁸ ─ⱨכꜞ◄ ⌐ ∆╢ ─ⱨכꜞ◄ ─ ╩™℮⁹ 

*27 ₈ⱨכꜞ◄ ─ ₉≤│⁸ⱨכꜞ◄ ⅜ ╙ ⅝ↄ⌂╢≤⅝─ ╣─ ╩™℮⁹ 
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 ⇔√ ⸗♦ꜟ 

 

2.9.1.3  ─ ≤ ─  

2.9.1.2 ─≤⅔╡ ⇔√ ⸗♦ꜟ╩ ™⁸ ─

─ ≢ ↕╣√ ─ ⅛╠ ─ ╩ ⇔√⁹ 

╕∏⁸ ─ ─ ╩ ⸗♦ꜟ╩ ™≡ ─
*28╕≢ ⅝ ∆ ╩⇔⁸ ─ ≢─ ╩

⇔√⁹↕╠⌐⁸ ─ ╩ ⌐ ⇔√⁹

⌐⁸ ⸗♦ꜟ⌐ ⇔≡⁸ ╩ ⇔≡

╩ ⇔⁸ ⌐⅔↑╢ ⌐╟╢ ⁸

⁸ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

⅛╠─  

  

 

⌐ ⌐⅔↑╢ ⁸ ┘ ─ ╩

∆⁹ ⌐ ─ ─ ╩ ∆⁹ 

∕─ ⁸ ─ ≤⇔≡ , gal⁸

kine * 29⁸ ≤⇔≡ . . Hz ≤ ↕╣⁸ ⌐ ⅝⌂
 

*28 ₈ ─ ₉≤│⁸ ∆╢≤╖⌂∆ ─ ⌐ ∆╢ ⌂ ─ ╩™

℮⁹ 

*29 ₈kine₉ ◌▬fi ≤│⁸ ⌐ ─ ≢ ™╠╣≡™╢ ─ ≢№╢⁹ 1kine =1cm/s  
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─ ╣⅜ ⌐ ⇔√↓≤⅜ ⅛∫√⁹⌂⅔⁸ ⱷfiכꜝ≥ ≢│

─ ⅜ ⌂∫≡⅔╡⁸ ─ ─ ⱷfiכꜝ⅜ ╟╡╙

╣⅜ ↕™≤─ ⅜ ╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⌐⅔↑╢ ⁸ ┘ ─  

 

 

 

 

 

 

 

 

 

 

 

⅛╠─  

 ─ ─ ⁸ ╡ ה ꜟכ꜠  

 

2.9.2  ⱷ◌♬☼ⱶ─   

2.9.2.1  ∆╢╕≢─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi 

2.9.1 ≢ ╠╣√ ⌐ ∆╢⁸ ─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi

╩ ∫√⁹ 

283.7 283.8 283.9 284 284.1 284.2

20

30

40

(c
m

)

 (km)

100

150

200

(k
in

e
)

500

750

1000

1250

(g
a
l)

T9T8 T10 T11 T12 T1 T1 T2 T3 T4 T1 T1 T2 T3 T1 T1 T2 T3 T4T7 R1 R2 R3 R1 R2 R2 R3R3 R1 R2 R1 T1

21 9 10876543 11 12 13 1714 15 16

R3R2R12P1PR2R12P1PR3R2R12P1PR3R2R18P7P

4 BL 1 B 5 BL B 6 BL B 7 BL

2P1P

B
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⌐ ─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ⁸ ⌐ ◦Ⱶꜙ꜠כ◦ꜛfi⌐

⅔↑╢ ╩ ∆⁹╕√⁸ ⌐ ꜟכ꜠ה ╡─⸗♦ꜟ ꜟכ꜠

⸗♦ꜟ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 ─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─  

 

 

 

 

 

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔↑╢  ꜟ♦⸗ꜟכ꜠  

 

┌⌡─⸗♦ꜟ⌐≈™≡│⁸ ⌐ ∆╟℮⌐⁸┌⌡≤♄fiⱤ╩ ⌐

⇔√ ⌂╕ↄ╠┌⌡─⸗♦ꜟ╩ ™≡™╢⅜⁸ ⌐ ⅝⌂ ╩ ╓∆

┌⌡─ ⌐≈™≡│⁸ ╩ ⇔√ ╩ ╩ ™√

⌐╟╡ ⇔√⁹╕√⁸ ┌⌡─ ↑─⸗♦ꜟ ⌐ ⇔≡│⁸

≢ ↕╣√ ┌⌡─ ┘ ↕╩ ⌐⇔≡⁸ ↑─♃▬Ⱶfi◓╛

─ ╩ ⇔√⁹ 

⌂⅔⁸ ─ ╕≢─ ─ ╩ ∆╢ⱪ꜡◓ꜝⱶ│ * 30

Vehicle Dynamics Simulator ╩ ™≡™╢⁹ 

↓─ⱪ꜡◓ꜝⱶ⌐╟╢ ⌐≈™≡│⁸ ╩ ™√

⌐╟╡ *31⅜ ╦╣ ⅜ ↕╣≡™╢⁹╕√⁸ . ⌐ ∆╢

 
*30 ₈ ₉≤│⁸ ⅜ ⇔√ ◦Ⱶꜙ꜠⁹╢№≢♃כⱴꜟ♅Ⱳ♦▫♄▬♫Ⱶ◒☻ ⌐ ≠

™≡ ⇔√ ⱪ꜡◓ꜝⱶ≢№╡⁸ ─ ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ⅎ⁸ ─╟℮⌐ ∆╢ ╩

⅜ ∆╢ ─ ╩ ℮ ─ ╙ ∆╢↓≤⅜≢⅝╢⁹ 

*31 ₈ ⌐╟╢ ─ ₉ ╒⅛⁸ ⁸ ⁸

⁸  

β ─ ─╕ↄ╠┌⌡│ ┌⌡ 
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╙≥♃כ♦─ ∆╢↓≤╩ ⇔≡™╢⁹  

⌂⅔⁸ ≢│⁸™∏╣⅛─ ⌐ꜟכ꜠─ ∆╢ ⅜± mm⌐

⇔√ ≢₈ ₉≤ ⇔ ╩ ∆╢⁹ 

╕√⁸◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔™≡│⁸ ─ ⌐ ∂≡⁸ │ ⇔√

≤⇔⁸ ┌⌡─ ↑╛ ─♃▬Ⱶfi◓⌐≈™≡│⁸ ─ ⅜

⅔⅔╕⅛⌐ ≤ ⌐∕╣∙╣ ⅝ↄ⌂╢ ⌐№╢↓≤⅛╠⁸  

⅛╠─ ⅜ ╕≢╩ ⁸∕╣

╩ ≤⇔⁸ ╩ ∫√⁹  

 

2.9.2.2  ◦Ⱶꜙ꜠כ◦ꜛfi  

◦Ⱶꜙ꜠כ◦ꜛfi ─ ≤⇔≡⁸ ⌐╟╢ ─ ⅜ ≢№∫

√ ┘ ≢№╢ ⌐⅔↑╢ ╩ ⌐ ∆⁹ 

↓╣╠─ ─⁸ ─ ┘ ⌐ ╢ ─ │ ─≤

⅔╡≢№∫√⁹ 

ᵑ ─ ─ ⌐╟╡⁸ ה ≢ ⅜ ∂╢⁹ 

ᵒ Ⱨfi*32≤ ☻♩♇Ɽ*33≤─ ⌐╟╡⁸ ⌐☻Ɽ▬◒

─Ⱨכ◒⅜ ∂╢⁹ 

ᵓ ─ ─ ⅜ ⅝ↄ⌂╢⌐ ™⁸ Ⱨfiה ☻♩♇Ɽ ─

⅜ ⅝ↄ⌂╡⁸ ⅜◓fiꜞכ꜡─ ∂⁸ ┌⌡ ⅜ ⌐ ⅝

ↄ⌂╢⁹ 

ᵔ ┌⌡ ⅜ ⅝ↄ⌂╡⁸ ┌⌡⅜ ⌂ ⌐╟╡ ↑─

≤⌂╢⁹ 

ᵕ ↑⇔√ ┌⌡⌐⅔™≡⁸ ⅜ ⌐ ∆╢↓≤≢ ┌⌡

⌐ ⅝⌂Ⱨכ◒⅜ ∂╢⁹ 

ᵖ ᵕ─ ┌⌡─ ─ ⅜ ꜟכ꜠⁸⇔ ⌐ ╢  

mm ≤⌂╢ ⁹ 

ᵗ ─꜠כꜟ⌐ ∆╢ ⅜± mm⌐ ⇔⁸ ≤ ↕╣╢⁹ 

⌂⅔⁸ ≤ ⌐⅔↑╢ │⁸ ─ ─ ⌐╟╡

⇔√≤ ↕╣√⁹╕√⁸ ─ ⇔√ ⌐≈™≡╙⁸ ┘ ⌐

╢ ─ │⁸ᵔ─ ╩ ⅝⁸ ≤╒╓ ≢№∫√⁹ 

 ─ ◦Ⱶꜙ꜠כ◦ꜛfi   

 

 
 

*32 ₈ Ⱨfi₉≤│⁸Ⱳꜟ☻♃꜠☻ ─ ⁸↑╪ ─ ↑ ╩™℮⁹ 

*33 ₈ ☻♩♇Ɽ₉≤│⁸╕ↄ╠┌⌡⌐╟╢ ⌂ ╩ ∆╢√╘⌐⁸ ⌐ ↑╢☻♩♇

Ɽ╩™℮⁹ ◗ⱶ≤ ⅜ √╢↓≤⌐╟╡ ─ ⅜ ↕╣╢⁹ 
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⅛╠─  

 ◦Ⱶꜙ꜠כ◦ꜛfi  
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2.9.3  ⱷ◌♬☼ⱶ─  

2.9.3.1  ⌐ ∆╢╕≢─ ◦Ⱶꜙ꜠כ◦ꜛfi 

2.9.1 ≢ ╠╣√ ⌐ ∆╢⁸ ─ ╩

╗ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√⁹ 

─⸗♦ꜟ ⌐ √∫≡│⁸ ⌐⅔™≡ ⌂⅛╠∏ ⌐ ╩ ╓

∆ ╛ ♄fiⱤ⌂≥─ ─ ╩⸗♦ꜟ ⇔√⁹╕√⁸ ─

─ ☻ꜝⱩ ┼─ ⁸ ●▬♪╛ ⁸ ─

ꜟכ꜠⅜ ─ ⌐ ∆╢ ╙ ≢⅝╢╟℮⌐⸗♦ꜟ ⇔√⁹

┘ ↓╣⌐╟╡⁸ ⅛╠ ⌐ ∆╢╕≢─ ─

╩ ≤⇔√⁹⌂⅔⁸ ⌐≈™≡│ 2.9.2 ⌐ ⇔√ ─

◦Ⱶꜙ꜠כ◦ꜛfi≤ ≤⇔√⁹  

 

 

 

 

 

 

 

 

 ─ ⸗♦ꜟ ⸗♦ꜟ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ⸗♦ꜟ ⸗♦ꜟ  
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⌂⅔⁸ ─ ⌐ ∆╢╕≢─ ⌐│ ─ ה ♁

ⱨ♩►▼▪ *34╩ ™≡™╢⁹↓─ⱪ꜡◓ꜝⱶ⌐╟╢ ⌐≈™≡│⁸

─ ⌐╟╡ ─ ↕╣≡™╢ ⱪ꜡◓ꜝⱶ≤─ ⌐╟╡⁸

╕≢─ ⌐ ↕╣╢⅜ ↕╣ ⅜ ↕╣≡™╢*35⁹ 

 

2.9.3.2  ◦Ⱶꜙ꜠כ◦ꜛfi  

( 1)  ●▬♪⅜ ↕╣√ ─ ─  

●▬♪⅜ ↕╣√ ≢─ ⱷ◌♬☼ⱶ⌐ ∆╢

│⁸⅔⅔╗⌡ ─≤⅔╡≢№∫√⁹⌂⅔⁸ᵑ⁸ᵒ ┘ᵖ⌐≈™≡│

⅜ ↕╣√ ≤ ─ ≢№╢⁹ 

ᵑ ─ ™ ╣⌐ ™ ⅜ ∆╢⁹ (a)  

ᵒ ─ ─ ⌐╟╡ ⅜ ∆╢↓≤≢⁸

│ ꜟכ꜠⅜ ⌐ ∆╢ ╕≢ ∆╢⁹ (b)

 

ᵓ │ ꜟכ꜠⅜ ≤⁸ ꜟכ꜠⅜♪▬●

≤ ∆╢⁹ ─ꜟכ꜠≥♪▬● ⌐╟╡ ─ ⅜

∆╢⁹ (c) ⌂⅔⁸ │ ≤ ●

▬♪─≥∟╠⅜ ≥ꜟכ꜠⌐ ∆╢⅛│ ⌐ ∆╢⁹ 

ᵔ │ ꜟכ꜠≥ ≤─ ╩ ⌐ ─

⅜◓fiꜞכ꜡ ∆╢⁹∕╣⌐ ™ ╠⅛ꜟכ꜠⅜♪▬● ╣╢⁹

(d)  

ᵕ ●▬♪⅜꜠כꜟ⅛╠ ╣√↓≤⌐╟╡ ─ ─ ⅜

↕╣╢⁹ (e)  

ᵖ ─ ⌐╟╡ ⅜ ⌐ ∆╢↓≤≢ ⅜ ∆╢⁹

(f)  

⌂⅔⁸ᵓ⌐⅔™≡⁸ ─ ─ ─ ⅜ ⅝™ ⌐│⁸

ꜟכ꜠⅜♪▬● ≤ ∆╢ ╛⁸ ꜟכ꜠⅜♪▬●

≤ ∆╢↓≤⌂ↄ꜠כꜟ╩ ┘ ⅎ╢↓≤╙№∫√⁹↓╣╠─ ⌐│⁸

ᵔ─ ●▬♪⌐╟╢ ─ ─ │ ↕╣∏⁸∕─╕

╕ᵖ─ ⌐ ╢⁹ 

─ ⱷ◌♬☼ⱶ│ ─ ╩ ⌐ ⇔≡™╢⅜⁸ ⌐

 
*34 ₈ ₉≤│⁸ ─ ה ♁ⱨ♩►▼▪≢⁸ ─ ≈≢№╢

╩ ™╢↓≤≢ ₁⌂ ⌂ ╩ ∆╢↓≤⅜ ≢№╢⁹ ≤ ⇔≡⁸ ≢│

≤ ≤─ ╛ ─ ╩ ⌂ ⅜ ≤⌂╢⁹ 

*35 ₈ ⌐╟╢ ─ ⸗♦ꜟ─ ₉ ╒⅛⁸ ה ◦fiⱳ

☺►ⱶ ⁸  
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⅔™≡│ ⌐ ─ ™ ╣╩ ↑√ ─ ╙ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ●▬♪⅜ ↕╣√ ≢─ ⱷ◌♬☼ⱶ─  

 

 

(2)  ⅜ ↕╣√ ─ ─  

⅜ ↕╣√ ─ ⱷ◌♬☼ⱶ⌐ ∆╢ │⁸

⅔⅔╗⌡ ─≤⅔╡≢№∫√⁹  

ᵑ ─ ™ ╣⌐ ™ ⅜ ∆╢⁹ (a)  

ᵒ ─ ─ ⌐╟╡ ⅜ ∆╢↓≤≢⁸

│ ꜟכ꜠⅜ ⌐ ∆╢ ╕≢ ∆╢⁹ (b)

 

ᵓ │ ┘ ꜟכ꜠⅜ ≤ ∆╢⁹

(c) ⌂⅔⁸ │ ≤ ─≥∟

╠⅜ ꜟכ꜠⌐ ≤ ∆╢⅛│ ⌐ ∆╢⁹ 

ᵔ ─ ⌐╟╡ ⅜ ⌐ ∆╢↓≤≢ ⅜ ∆╢⁹

(d)  

─ ⱷ◌♬☼ⱶ│ ─ ╩ ⌐ ⇔≡™╢⅜⁸ ⌐

⅔™≡│ ⌐ ─ ™ ╣╩ ↑√ ─ ╙ ↕╣≡™╢⁹ 
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 ⅜ ↕╣√ ≢─ ⱷ◌♬☼ⱶ─  

 

 

.  ⌐ ∆╢  

│⁸ ⌐╟╢ ⅜ ─ ─ ⌐ ⅎ√ ⌐≈

™≡ ╠⅛⌐∆╢↓≤╩ ⌐⁸ ┼ ⇔⁸ ─ ─ ╩

⌐ ⇔⁸ ╩ ⇔√ ╩ ⅎ⁸ ─ ╩ ∆╢ ╩ ∫√⁹

∕─ │ ─≤⅔╡≢№╢⁹ 

 

2.10.1  ┘   

(1)   

⌐ ─ ╩ ∆⁹ │⁸ ⅝↕⅜

⁸ ≢ . × kg ╕≢ ⌂ Ⱪכ♥

ꜟ ⌐ ╩ ⇔⁸ Ⱳכ◘ ⌐╟╡ ╩ ℮⁹ │

± ⁸ . m/s2⁸ │ ± . ⁸

. m/s2≢─ ⅜ ≢№╡⁸ ≤⇔≡│

─ ╩ ⇔≡™╢⁹╕√⁸ ┘ ⌐╟╡ . Hz

╕≢─ ⌐⅔™≡ │ ─ ╩ ⇔√ ⅜ ≢

№╢⁹ 
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( 2)   

 ≢ ⇔√ │⁸ ─

≤⇔√⁹ ⌐ ⌐ ╩ ⇔√ ╩ ∆⁹

⁸ ─ ⌐ ∫≡™╢ ─ │⁸ ─ ╩

⇔√ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 ⇔√ ─ ≤  

 

2.10.2  ─  

─ ≤⇔≡ ⇔√ ⌐╟╢ ─ │⁸2.9.1 ⌐ ⇔

√ ─ ╟╡ ─ ╩☻כ◔ ⇔√⁹ ─ ─

╩ ⌐ ∆⁹ 
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 ≤⇔≡ ⇔√ ⌐╟╢ ─  

 

⌂⅔⁸ ─ │⁸ │ ⁸ │ ╡╞℮⁸ ⱷfiכꜝ│ ⁸

│ ╩ ∆⁹ 

☻כ◔ה - ⱷfiכꜝ  

β  ה ⇔√ ⁸   

☻כ◔ה - ╡╞℮   

β  ⇔√ ⌂⇔ ⁸  

 

2.10. 3 ─   

─ ⁸ ─ ─√╘⌐ ╩ ↄ⇔√ ─

╩ ∫√ ⁸ ⌐ ∆ ≢ ╩ ∫√⁹⌂⅔⁸

≤│⁸ ⌐ꜟⱩכ♥ ∆╢ ─ ╩ ─ ─

≤∆╢⅛╩ ∆ ─↓≤≢№╢⁹ 

 

☻כ◔ה - ─╖  

  1- 1 .  

  1- 2 . ⁸ ┌⌡  

☻כ◔ה -  

2- 1 .   

2- 2 .   

 

│⁸ ⱪ꜡◓ꜝⱶ ╩ ™≡ ─ ─ ◦Ⱶꜙ

╩fiꜛ◦כ꜠ ™⁸ ─ gal ╩ ⇔≡ ⇔√⁹ 
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☻כ◔⁸√╕ ─ ⌐≈™≡⁸ ─╖╩ ⇔√─│⁸ ─

│ ─ ⅜╛╛ ╣⅜ ⅝ↄ⁸⌂╢═ↄ ╩ ⅝ↄ∆╢√╘⌐│ ─

╖ ∆╢ ⅜№∫√√╘≢№╢⁹ 

 

2.10. 4 ─  

2.10.3 ⌐ ⇔√⁸ ─☻כ◔ ─ │

─≤⅔╡≢№∫√⁹⌂⅔⁸ ≤ ╩ ™√◦Ⱶꜙ꜠כ◦ꜛfi ─

╩ ⌐ ∆⁹ 

( 1) ☻כ◔  ─ - ─ . ≢

╩ ∫√ ⁸ ≢ ⌐ ╩ ╗ ⅜◓fiꜞכ꜡⌂⅝

⇔⁸ ┌⌡─ ↑⅜ ⇔√⁹ ∕─≤⅝─ ┌⌡

│ mm ≢№∫√⁹↓─ ≢│ ⱨꜝfi☺⅜

ꜟכ꜠ ⌐ ╢↓≤ │ ⇔⌂⅛∫√⁹⇔⅛⇔⁸ ╛

╛ ⅝™ ≤⌂╢⅜⁸ ⌐ ∆╢ ⅜ mm ⌐ ⇔⁸⅛

≈ kN ╩ ⅎ╢ ☻♩♇Ɽ ה ⌐⅔↑╢

⌂ ┘ ꜟכ꜠ה ─ ⅜ ⇔≡™√⁹ 

╕√⁸ ╩ ⇔√ ≢─ ⌐⅔™≡⁸ ⌐ ⅝

⌂ ┘ ⅜ ⇔≡™√↓≤⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

☻כ◔  1- 1 ┌⌡⅜ ↑⇔√  

 

(2) ☻כ◔  ─ - ─ . ≢

╩ ∫√⅜⁸ ┌⌡─ ↑│ ⇔⌂⅛∫√⁹↓─ ⌐⅔↑╢

┌⌡ ─ │ mm ≢№∫√⁹ 

(3) ☻כ◔  ─ ─ . ≢ ╩ ∫√ ⁸
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≢ ┌⌡─ ↑⅜ ⇔√⁹ ∕─≤⅝─ ┌

⌡ │ mm ≢№∫√⁹↓─ ≢│ │ ⇔⌂

⅛∫√⅜⁸(1)≤ ⁸ ⅜ mm ⌐ ⇔≡™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

☻כ◔  2- 2 ┌⌡⅜ ↑⇔√  

 

( 4)  ┌⌡ ≢(1)≤ ∂ ≢ ╩ ∫√ ⁸

≢ ⅜ ⇔√⁹ ┌⌡⅜ ⌐⌂╢≤⁸ ┌⌡ ⌐⅔™≡

┌⌡ ⅜ ◗ⱶ ⌐ ⇔⁸ ⅛ꜟכ꜠⅜

╠ ⅝ ⅜∫√⁹ 

(5) ☻כ◔  ☻כ◔┘ ─™∏╣─ ╙⁸ ─ ─ ≤⇔≡

│⁸ ─ ⅜ ─ ─ ⌐№╡ ⅜ ⅝ↄ꜡כꜞfi

◓∆╢
⇔√⇔╪

 ⁹√∫№≢36*ꜟכ꜡

 

.  ∕─ ─  

2.11.1  ─ ─  

─ │⁸ ⅛╠ ╕╡⁸ ╕≢

⌐ ┘ ┼─ ╩ ⇔√⁹ 

⌂⅔⁸ ╩ ╗ ─ ⅛╠ ⌐⅔™≡│⁸

⌐ ─√╘─ ♄▬ꜘ≢ ╩ ⇔⁸ ╟╡

╩ ⇔ ♄▬ꜘ≢ ╩ ⇔√⁹ 

 

 
*36 ₈ ◓fiꜞכ꜡⁸│≥₉ꜟכ꜡ ╩ ≤∆╢ ─ ─℮∟ ⅜ ─ ╟╡

⌐№╢╙─╩™℮⁹ 
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2.11.2  ─ ⌐╟╢  

─ ⌐╟╢ ⌐≈™≡⁸ ┘

─ ╩ ⌐ ∆⁹ 

─ │⁸ ─ ⅜ ≢№∫√─⌐ ⇔⁸ ≢

№∫√⁹ 

─ ⌐╟╢ ≤ ╩ ⇔≡⁸ ─ │⁸

≢│⁸ km/h ─ ≢™∏╣╙ ≢№∫√⅜⁸ ─

│ km/h ≢ ≢№∫√⁹ ┘ │⁸ ≤ ⇔≡

⅜ ╙ ⅛∫√⁹╕√⁸ ≢│⁸ ⅜ ⇔√⅜⁸

≢│ │ ≡™⌂⅛∫√⁹ 

⌂⅔⁸ ⌐⅔↑╢ ─ │⁸ ⌐ ⇔√

⌐╟╢ ─ ─ ╩ ╕ⅎ√ ─ ≈─ ⅜ ╘

╠╣≡™╢≤↓╤≢№∫√⁹*37 

(1)  ─  

╩ ⅎ≡™╢ ⅜ ⅝ↄ ╣⌂™╟℮⌐∆╢↓≤⁹ 

(2)  ◦☻♥ⱶ 

─ ╩ ↄ ╘╢↓≤⁹ 

(3)  ─  

⅜ ⁸ │ ⅝ↄ ⇔⌂™╟℮⌐∆╢↓≤⁹ 

 

 ⌐╟╢ ─  

 
* 37 ₈ ₉ ⁸

https://www.mlit.go.jp/tetudo/content/001580436.pdf  

─  
 

 

 

 
 

─

─  

 

 
16 10 23  

17 56 ↔╤ 

23 3 11  

14 46 ↔╤ 

28 4 14  

21 26 ↔╤ 

4 3 16  

23 36 ↔╤ 

↕ 13km 24km 11km 57km 

─  6.8 M  9.0 Mw  6.5 M  7. 4 M  

 7 7 7 6  

  

 

ⱪ꜠כ♩  

 

 
 

☻ꜝⱩ  
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.  ─ ⁸ ⌐ ∆╢  

3.1.1   

2.3.2( 2)⌐ ⇔√╟℮⌐⁸ ─ ╛ ─ ─

⌐│ │ ╘╠╣⌂⅛∫√↓≤⁸2.4.1.1 ┘ 2.4.1.2 ⌐ ⇔√╟℮

⌐⁸ ⌐⅔™≡╙⁸ ╛ ─ ┘ ⌐⁸ ⌐

∆╢╟℮⌂ │ ╠╣⌂⅛∫√↓≤⅛╠⁸ ⌐│ ⌐

⌐ ╦╢ │⌂⅛∫√≤ ↕╣╢⁹ 

⌂⅔⁸ ─ ─ ⌐⅔™≡⁸2.4.1.1(2) ⌐ ⇔√⁸

─ⱴ▬♫☻─ ╩ ─ ≢ ∫≡™√↓≤⌐≈™≡│⁸ⱴ▬♫

☻─ │ ⌐╟╡ ∂√≤ ⅎ╠╣⁸ ⌐ ∆╢╙─≢│⌂™↓≤⅛

⌐╟╡

⇔√

 

ה

 

ה

 

ה

 

ה

 

ה

 
200 10  E2 10  800 6  

E6 7 H5 10  

( 17 )  

 22 /40  2 /40  22 / 24  60 / 68  

     

 

─  
204km/h 72km/h 79km/h 

154km/h  

1  

 

─  
200km/h 14km/h 78km/h 0km/h 

⅛╠─

 
9.6km 172km 12km 94km 

 ה

 

151  

2  

1  

1  

12  
1  

75  

5  

 0  0  0  6  

 

◖fi◒ꜞכ♩

ⱷfiכꜝ ╒⅛ 

↕ 9  

 

 

↕ 12  

◖fi◒ꜞכ♩ 

ⱷfiכꜝ ╒⅛ 

↕ 10  

◖fi◒ꜞכ♩ 

ⱷfiכꜝ ╒⅛ 

↕ 16 18  
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╠⁸ ⌐ ⌐ ∆╢ ⅝⌂ ─ │⌂

⅛∫√╙─≤ ⅎ╠╣╢⁹ 

 

3.1.2   

2.1.1(1) ⌐ ⇔√ ─ ⌐ ⌐ ∆╢ │ ╕╣⌂™↓

≤⁸2.3.4(2) ⌐ ⇔√ ─ ⁸ ┘ 2.3.4( 3)⌐ ⇔√ ─

⌐ │ ╘╠╣⌂⅛∫√↓≤⅛╠⁸ ⌐ ─ │⌂

⅛∫√≤ ↕╣╢⁹ 

 

3.1.3  ™⌐ ∆╢  

2.1.1(1) ⌐ ⇔√ ─ ⁸ ┘ 2.1.2 ⌐ ⇔√ ─

⌐ ™ ≤⌂╢ │⌂⅛∫√↓≤⅛╠⁸ ⌐⅔↑╢

™⌐ ╡│⌂⅛∫√≤ ↕╣╢⁹ 

 

.  ⌐ ∆╢  

. ⌐ ⇔√ ⅛╠⁸ ─ ⌐ ⇔≡│⁸ ⌐

∆╢╟℮⌂ ≢│⌂⅛∫√╙─≤ ⅎ╠╣╢⁹ 

 

.  ⌐ ∆╢  

3. 3.1  Ⱪ꜠כ◐─ ⌐ ∆╢  

2.1.2 ┘ 2. 8. 2⌐ ⇔√╟℮⌐⁸ │⁸ ⌐╟╡

◦☻♥ⱶ⅜ ⇔√↓≤⌐╟╢ ╩ ⇔≡ Ⱪ꜠כ◐⅜

⌐ ⇔⁸ ↔╤⌐ km/h ⅛╠ ╩ ⇔√≤

ⅎ╠╣╢⁹╕√⁸ ─ ⅜ km/h ≤⌂∫√ │⁸

↔╤≢№∫√≤ ⅎ╠╣╢⁹ 

 

3. 3.2  ─ ⌐ ∆╢  

│⁸ 

ה . ≢ ⇔√╟℮⌐⁸ ⌐ ⁸ ┘ ™⌐

│⌂⅛∫√≤ ↕╣╢↓≤⁸ 

.2ה 3.5 ┘ 2.3.6 ⌐ ⇔√╟℮⌐⁸ │ ⅜ ⇔≡™╢

⌐⅔™≡ ⌐ ⅝ↄ ╣⁸↕╠⌐⁸ ─ ┌⌡─ ↕⅜ ⅝ↄ

⇔⁸2.1.1 ⌐ ⇔√ ─ ⅛╠⁸∕─ ⌐ ⇔√≤ ↕╣╢↓

≤⁸ 

ה . ┘ . ⌐ ⇔√╟℮⌐⁸◦Ⱶꜙ꜠כ◦ꜛfi╛ ─
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⅛╠ ─ ⌐╟╡ ⅜ ∆╢ ⅜№╢↓≤⅜ ↕╣√

↓≤ 

⅛╠⁸ ⌐╟╢ ╩ ↑√√╘⌐ ⇔√≤ ↕╣╢⁹ 

 

3. 3. 3 ─ ⌐ ∆╢  

⅜ ⇔√ │⁸ 

.3ה 3.2 ≢ ⇔√╟℮⌐⁸ │ ⌐╟╢ ╩ ↑√√╘⌐

⇔√≤ ↕╣╢↓≤⁸ 

2.3.5ה ┘ 2.3.6 ⌐ ⇔√╟℮⌐⁸ ⌐⅔™≡ ─ ─

⌐╟╢ ⅝⌂ ┘ ┌⌡─ ↕─ ⅝⌂ ⅜ ↕╣≡™√ │⁸

⅔⅔╟∕ ≢№∫√↓≤ 

⅛╠⁸ ↔╤≢№∫√≤ ⅎ╠╣╢⁹ 

 

3. 3. 4 ─ ⌐ ∆╢  

─ ─ │⁸ 

2.4.1.1ה (1) ⌐ ⇔√╟℮⌐⁸ ⅜ ⇔√ ╟╡ ⌐⅔™≡⁸

⌐╟╢≤╖╠╣╢ ┘ ⌐ ⅜ ⇔√≤╖╠╣╢ │⌂

⅛∫√↓≤⁸ 

2.1.2ה ⌐ ⇔√╟℮⌐⁸ │ ↔╤⌐ ⇔√ ⁸

3. 3.3 ⌐ ⇔√ ⅜ ⇔√≤ ⅎ╠╣╢ ≢№╢ ↔╤

⌐⅔™≡ │⇔≡™⌂™↓≤ 

⅛╠⁸ km/h ≢№∫√≤ ↕╣╢⁹ 

⌂⅔⁸2.1.2 ⌐ ⇔√╟℮⌐⁸ . .

─ ⌐ km/h ─ ™ ⅜ ⌐ ↕╣≡™╢─│⁸ ─ ╣

╛ ─ ─ ⌐╟╡ ⅜ ⇔⁸↓╣╩ ≤⇔≡ ⇔√

⅜№╢≤ ⅎ╠╣╢⁹ 

 

3. 3. 5 ⇔√ ⌐ ∆╢  

│⁸ 

(4)2.3.1ה ⌐ ⇔√╟℮⌐⁸ ─ ⅜ ⌐

⇔ ⇔≡™√↓≤⁸ 

(1)2.4.1.1ה ⌐ ⇔√╟℮⌐⁸ ⅜ ⇔√ ╟╡ ⌐⅔™≡⁸

⌐╟╢≤╖╠╣╢ ┘ ⌐ ⅜ ⇔√≤╖╠╣╢ │⌂ↄ⁸

3.3.4 ≢ ⇔√╟℮⌐⁸ │ km/h ≢ ⇔√≤ ⅎ╠╣

╢↓≤ 
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⅛╠⁸ ─ ⅜ ⌐№∫√ ≢ ⇔√≤ ↕

╣╢⁹ 

 

3. 3. 6 ⌐ ∆╢  

2.3.1(4) ⌐ ⇔√ ─ ─ ⁸2.4.1 .1 (1) ⌐ ⇔√ ─ ⁸

┘ 2.4.2 (2)⌐ ⇔√ ●▬♪ ─ ⅛╠⁸ ─ │⁸

─≤⅔╡≢№∫√⁹ 

(1)  2.3.1(4) ᵑ ┘ᵒ⌐ ⇔√ ⅛╠⁸ ─ ─

─ │ ─ ─℮∟⁸ ⅜ ⇔⁸∕─℮∟ ⅜

⇔≡™√⁹ 

(2)  │⁸ ⌐ ⇔ │⇔≡™⌂™ ≢№∫√⅜⁸

2.4. 2(2)ᵑ⌐ ⇔√╟℮⌐⁸ ─ ●▬♪─ ⌐ ⅜№╡⁸

2.4.1.1 (1) ᵖ⌐ ⇔√╟℮⌐⁸ ─ꜟכ꜠─ ⌐ ⅜

№∫√⁹╕√⁸ ⅜ ⇔√ ─ ☻ꜝⱩ⌐│⁸ ─ ⌐╟╢╙

─≤╖╠╣╢ ⅜ ₁ ⅛ ∏≈ ╠╣⁸∕─℮∟─ ⅛ │ ☻ꜝⱩ

─ ⌐ ⇔≡™√↓≤⅛╠⁸ │ ⇔⁸∕─ ─ ⌐╟╡

⇔≡™⌂™ ⌐ ∫√ ⅜№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ☻ꜝⱩ─ ─ │⁸2.3.1(2) ⌐ ☺כ◕─ꜟכ꜠∆

╠⅛כ♫כ◖ ☻ꜝⱩ ╕≢─ mm ≤⁸2.3.4(4) ⌐

∆ ─ ꜞⱶ ⅛╠ ●▬♪─ ╕≢─ ●▬

♪ mm ⅜ ™↓≤⅛╠⁸ ⅜ ⇔√ ─ ≤ ⅎ╠╣╢⁹ 

(3)  │⁸ ⌐ ⇔ │⇔≡™⌂™ ≢№∫√⅜⁸

2.4.2(2) ᵑ⌐ ⇔√╟℮⌐⁸ ─ ●▬♪─ ⌐ ⅜№∫

√↓≤⅛╠⁸ │ ⇔⁸∕─ ─ ⌐╟╡ ⇔≡™⌂™ ⌐

∫√ ⅜№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸2.4.1.1(1) ᵘ⌐ ⇔√╟℮⌐⁸ ─ ⇔√ ≤

─ꜟכ꜠─ ⌐ ⅜№╡⁸ ⅜ ⇔√ ─

☻ꜝⱩ⌐⁸ ─ ⌐╟╢╙─≤╖╠╣╢ ⅜ ₁ ⅛ ∏≈ ╠

╣√╙──⁸ ⌐ ⇔√╟℮⌐⁸ ⇔√ ─ ─ │

☻ꜝⱩ ⌐│ ╠╣⌂⅛∫√↓≤⌐≈™≡│⁸ ─ ─ꜟכ꜠⅜

≤ ∆╢↓≤⌐╟╡⁸ ⇔√ ⌐ ⅜ ☻ꜝⱩ╕≢ ⇔⌂

⅛∫√ ⅜№╢≤ ⅎ╠╣╢⁹ 

(4)  │⁸ ⌐ ⇔ ⇔≡™√ ≢№╢⅜⁸2.4.2(2)

ᵑ⌐ ⇔√╟℮⌐⁸ ─ ●▬♪─ ⌐ ⅜⌂⅛∫√⁹⌂

⅔⁸ ─ ⇔≡™√ ─ ⇔√ ≤ ─ ●▬♪⌐│⁸
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⌐ ⅜№∫√⁹ 

╕√⁸2.4.1.1 (1) ᵕ⌐ ⇔√╟℮⌐⁸ ─ꜟכ꜠─ ⌐

⅜⌂ↄ⁸ ─ ☻ꜝⱩ⌐│⁸ ─ ⌐╟╢╙─≤╖╠

╣╢ ⅜ ₁ ⅛ ∏≈ ╠╣⁸ ─ │ ☻ꜝⱩ─ ⌐ ⇔

≡™√⁹↕╠⌐⁸2.3.4(4) ⌐ ⇔√╟℮⌐⁸ ─ │ ⇔√

⌐ ↕╣≡™√⁹ 

─↓≤⅛╠⁸ │⁸ ⌐ ꜟכ꜠⅜

≤ ⇔⁸ ⌐ ⅜ ⌐ ∆╢↓≤⌐╟╡⁸ ≢ ⅜

☻ꜝⱩ╕≢ ⇔⌂™ ╩≤╡ ⌐ ⇔√ ⅜№╢≤ ⅎ╠

╣╢⁹ 

(5)  2.3.1(4) ᵕ⌐ ⇔√╟℮⌐⁸ ╡ ┼─ ⌐╟╢ ─

⅜ ≢№∫√ │ ≢⁸ │   

. ≢№╡⁸ ─ ⅝ │ °≢№∫√⁹ ─

≤ ⅛╠⁸ │ ⌐│ ╡ ─

╩ ∆╢ ≢ ⇔≡™√≤ ⅎ╠╣╢⁹  

(6)  2.3.1(4) ᵕ⌐ ⇔√╟℮⌐⁸ ┼─ ⌐╟╢ ─

⅜ ≢№∫√ │ ≢⁸ │ .

≢№∫√⁹ ─ ─ ≤ ─ ╩

∆╢≤⁸ │ ╕≢ . ─ ≢ ⇔≡™√≤ ⅎ

╠╣╢⁹  

 

 

 

 

 

 

 

 

 

 ⌐╟╢  

 

3. 3. 7 ⅜ ↕╣√ ─ ┘ ⌐ ∆╢  

2.3.1(4) ᵖ ┘ᵗ⌐ ⇔√ ─ ─ ─ ⁸ ┘⌐

3. 3. 6(2) ┘(3) ≢ ⇔√ ─ ⅛╠⁸Ώ │ ⇔≡⁸∕─ ⇔≡

™⌂™ ⌐ ∫√ ΐ╩ ⇔√╙─≤⇔√ ⁸ ─ ─ │⁸
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─≤⅔╡≢№∫√ ⅜№╢≤ ⅎ╠╣╢⁹ 

 

 Ợ ●▬♪⅜ ↕╣≡™╢ ─℮∟⁸ 

ה   ⇔⌂⅛∫√╙─⅜  

ה ⇔ ⇔≡™⌂⅛∫√╙─⅜ ₡ ₢  

ה ⇔ ⇔≡™√╙─⅜ ₡ ₢  

 Ợ ⅜ ↕╣≡™╢ ─℮∟⁸ 

ה   ⇔⌂⅛∫√╙─⅜  

ה ⇔ ⇔≡™⌂⅛∫√╙─⅜  

ה ⇔ ⇔≡™√╙─⅜  

β │ ╩ ⇔√╙─⁸₡₢ ─ │ ⇔⌂⅛∫√

╩ ™√ ─ ╩ ∆⁹ 

 

↓╣⌐╟╢≤⁸ ●▬♪⅜ ↕╣≡™╢ ≤ ⇔≡ ⅜

↕╣≡™╢ │⁸ ⅜ ⌂ↄ ⌂ │ ⇔™╙──⁸ ⇔ ⇔

√ ─ ⅜ ⅛∫√⁹ 

∕─ ≤⇔≡│⁸2.3.4(4) ⌐ ⇔√╟℮⌐⁸ ⌐ꜟכ꜠─ ⅛

╢ ─ ⅜ ●▬♪≤ ⇔≡ ↕ↄ ●▬♪⅜ mm⌐

⇔≡⁸ │ mm⁸╕√⁸꜠כꜟ ⅛╠─ ╣╙ ⅝™

●▬♪⅜ mm⌐ ⇔≡⁸ │ mm √╘⁸ ⇔√

⌐⁸ │ ●▬♪≤ ⌐ꜟכ꜠≡⇔ ⅛╡⌐ↄↄ⌂∫≡™╢

↓≤⅜ ⇔≡™╢ ⅜№╢≤ ⅎ╠╣╢⁹ 

⅜ ↕╣≡™╢ ⌐│ ─ ╙ ╕╣╢⁹ ─

│ ⌐╟╢ ╩ ↑⌂™↓≤⅛╠⁸ ⌐ ⇔ ∆╢≤⁸ ⅝ↄ

⇔≡ ⅜ ∆╢ ⅜ ⅎ╠╣╢⁹↓─√╘⁸ ⅜ ↕╣≡

™╢ ⌐≈™≡╙⁸ ⌂ ╩ ™⁸ ╩ ↕∑⌂™ ⌂ ╩

∆╢↓≤⅜ ╕⇔™⁹ 

 ●▬♪ ─ ⌐≈™≡─   

 

3. 3.8  ┘ ─ⱷ◌♬☼ⱶ⌐ ∆╢  

(1)  ⱷ◌♬☼ⱶ 

2.9.2.2 ⌐ ⇔√ ─ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⅛╠⁸ ⌐⅔

↑╢ ─ⱷ◌♬☼ⱶ│ ─≤⅔╡≢№∫√≤ ⅎ╠╣╢⁹ 

ᵑ . . Hz ─ ≢ ─ ™ ╣⅜ ⌐≡
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ᵒ Ⱨfiה ☻♩♇Ɽ ⌐ ⌂ ⅜ ⇔⁸ כ꜡─

ꜞfi◓⅜   

ᵓ ─ ┌⌡ ⌐ ⅛╠ ⌐ ⅝⌂ ⇔ → ⅜ ⇔⁸

─ ꜟכ꜠⅜ ⅛╠   

ᵔ ⅜ ⇔√ ⌐⁸ Ⱨfiה ☻♩♇Ɽ ⌐ ∆╢ ⌂

⁸ │ ─ ⌂ ⌐╟╡ ╩ꜟכ꜠⅜ ╡ ⅎ≡  

⅛╠⁸ ─ ≤⇔≡│⁸₈ ⌐╟╢ ─ ™ ╣₉

≤₈ ─ ™ ╣⌐ ℮ ⅜fi◓₉ꜞכ꜡─ →╠╣⁸ │

꜡♇◐fi◓ *38≢№∫√≤ ⅎ╠╣╢⁹╕√⁸ ⌐◓fiꜞכ꜡─ ™

┌⌡⅜ ⌂ ⌐╟╡ ↑─ ≤⌂∫√↓≤⅜ ╩ ⇔√

≤ ⅎ╠╣╢⁹ 

(2)  ⱷ◌♬☼ⱶ 

2.9.3.2 ⌐ ⇔√ ⌐ ∆╢╕≢─ ◦Ⱶꜙ꜠כ◦ꜛfi─

⅛╠⁸ ┘ ≢ ⇔√ ●▬♪⅜ ↕╣√

┘ ⅜ ↕╣√ ─ ⱷ◌♬☼ⱶ⌐⅔™≡│⁸™∏╣╙

⌐ │ ꜟכ꜠⅜ ⌐ ∆╢ ╕≢ ⅜

⇔√ ⌐⁸ ⌐ ╢ ⅜ ↄ⌂╢≤ ⅎ╠╣╢⁹  

●▬♪⅜ ↕╣√ ⌐⅔™≡│⁸ ⌐ │

ꜟכ꜠⅜ ⌐ ∆╢ ╕≢ ⅜ ⇔⌂↑╣┌⁸

⌐ ∆╟℮⌐ │ ꜟכ꜠≥ ─ ⌐╟╡ ─ ╩

∆╢ ⅜ ↕╣⁸ ⅜ ⇔⌐ↄↄ⌂╢≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

 ●▬♪⅜ ↕╣√ ⌐⅔↑╢ │ ─ 

 

 

↓↓≢⁸ ●▬♪⁸ │ ─ꜟכ꜠≥ ⅛╠⁸

 
*38 ₈꜡♇◐fi◓ ₉≤│⁸ ⌂≥≢ ⅜ ⌐ ∆╢ ⌐⁸ ⅜ ⇔™ ─ ≤≤╙⌐

ꜟכ꜡ ⌐ ∆╢ ≢ ∆╢↓≤╩™℮⁹ ⌐│⁸ ─ ⌐ꜟכ꜠⅜ ⇔√╕╕⁸ ─

╠⅛ꜟכ꜠⅜ ⌐ ╣⁸∕─ ⌐ꜟכ꜠≢ ⇔≡™╢ ─ ꜟכ꜠⅜ ╩ ∫≡ ⅜ ⌐

⇔⁸ ╡≡⅝√ ─ⱨꜝfi☺⅜꜠כꜟ ⌐ ╢⁸ ╠⅛ꜟכ꜠│ ╣ ∆╢⁹ 

ŷ
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ꜟכ꜠ ≤ ⌐ ∆╢─│ │ ≢№╢⁹

∕─√╘⁸ ●▬♪ ꜟכ꜠≥ ≢─ ⅜ ↕╣√

⌐≈™≡│⁸ │ ꜟכ꜠⅜ ⌐ ∆╢ ╕≢

⅜ ⇔≡™√↓≤╩ ⇔≡⅔╡⁸ ●▬♪⌐╟╢ ─

╩ ∆╢ ⅜ ↕╣⌂↑╣┌ ⌐ ∫≡™√ ⅜ ™ ⁸∆

⌂╦∟⁸ ●▬♪⌐╟╡ ⅜ ↕╣√ ⅜ ™ ≢№╢≤

ⅎ╢⁹ 

⌂⅔⁸ ⅜ ↕╣√ ⌐⅔™≡│⁸ ⁸

│ ─≥ꜟכ꜠≥ ꜟכ꜠⁸╠⅛ ≤ ⌐ ∆╢─│

≢№╡ ⁸ │ ꜟכ꜠≥ ≤─

⌐╟╡ ⅜ ↕╣╢─│⁸ ⌐ ∆╟℮⌐

ꜟכ꜠⅜ ≤ ∆╢ ╕≢ ⇔√ ≤⌂╢⁹ 

 

 

 

 

 

 

 

 ⅜ ↕╣√ ⌐⅔↑╢ ⁸ ⁸ 

─ꜟכ꜠┘  

 

 

 

 

 

 

 

 ⅜ ↕╣√ ⌐⅔↑╢ │ ─  

 

(3)  ⅛╠─  

2.10.4 ⌐ ⇔√ ⅛╠⁸ ⌐ ⇔√ ─

┌⌡⌐⅔™≡│ ┌⌡ ⅜ mm ⌐⌂╢≤ ↑⅜

⇔ ╢≤ ⅎ╠╣╢⁹ 

╕√⁸ ┌⌡─ ↑⌐╟╡ ⌐⌂╢≤⁸ ┌⌡─ ⅜
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╦╣⁸ ┌⌡ ⌐⅔™≡ ┌⌡ ⅜ ◗ⱶ

⌐ ∆╢√╘⁸ ⌂ ⅜ ⇔≡ ─ ⅜ ⅝ ⅜╢

╟℮⌐⌂╢↓≤⅛╠⁸ ┌⌡─ ↑⌐╟╡⁸ ⌐ ⅜ ⇔

╛∆ↄ⌂╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ≢─ ≢│ ─ ⁸ ╕≢╩ ∆╢

↓≤│≢⅝⌂⅛∫√⅜⁸ │ ╟╡╙ ╣⅜ ⅝™√╘⁸

≢ ⇔√ ⁸ ≢ ⌐ ╢ │№╢≤ ⅎ

╠╣╢⁹ 

╕√⁸ ⌐ ⅜ ⇔≡™√ ⌐│⁸ ⌐ꜟכ꜠⅜ ⇔≡ ⌐

⅝╛∆ↄ⌂╢╙──⁸ * 39│ mm ≢№╡⁸ ─ ─

mm ⌐ ═ ⌐ ↕™↓≤⁸

⌐ ⅝⌂ ╩ ╓∆─│ ─┌⌡ ≢№╢↓≤⅛╠⁸

⅜ ⇔≡™╢ ≤ ⇔≡⁸ ⌐ ╢╕≢─ ⌐ ⅝⌂

™│⌂™≤ ⅎ╠╣╢⁹ 

 

3. 3. 9 ┘ ⌐ ╢ ⌐ ∆╢  

(1)  ─ Ɽ♃כfi─  

3.3. 6 ⌐ ⇔√ ⌐ ∆╢ ⅛╠⁸ ⌐⅔↑╢

─ ─ │⁸ ─Ɽ♃כfi⌐ ↕╣╢≤ ⅎ╠╣╢⁹ 

 

ỢⱤ♃כfiз ●▬♪⅜ ↕╣≡™╢ ─  

з- 1 ⇔⁸ ●▬♪⅜ ⇔ │⇔≡™⌂™⁹ 

з- 2 ⇔⁸ ●▬♪⅜ ⇔√⅜ ⌐ ⇔√⁹ 

з- 3 ⇔⁸ ●▬♪⅜ ∑∏ ⇔√⁹ 

з- 4 ⇔⁸ ⇔√⅜ ╡ ⌐ ⇔≡™⌂™⁹ 

з- 5 ⇔≡™⌂™⁹ 

ỢⱤ♃כfiи ⅜ ↕╣≡™╢ ─  

и- 1 ⇔⁸ ⅜ ⇔ │⇔≡™⌂™⁹ 

и- 2 ⇔⁸ ꜟכ꜠⅜ ⌐ ∫≡™√⅜⁸ 

│⇔≡™⌂™⁹ 

и- 3 ⇔⁸ ⅜ ꜟכ꜠ ⌐ ∫√⅜⁸ 

∑∏ ⇔√⁹ 

 

Ɽ♃כfi⌐ ∆╢ ─ ╩╕≤╘╢≤ ─≤⅔╡≢№╢⁹ 
 

*39 ₈ ₉≤│⁸ ⱨꜝfi☺≤꜠כꜟ ≤─ ╩™℮⁹ 
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 ─ ─ Ɽ♃כfi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2)  ─ ─  

(1)⌐ ⇔√ Ɽ♃כfi⌐≈™≡⁸3.3. 6 ⌐ ⇔√ ⌐ ∆╢

⁸ . ⌐ ⇔√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ∆╢ ┘ . ⌐

⇔√ ⌐ ∆╢ ⅛╠⁸ ┘ ⇔√ ─ ─
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⌐≈™≡ ⇔√ │⁸ ─≤⅔╡≢№╢⁹ 

ᵑ з- 1⁸и- 1 ┘и- 2 ⇔ ⇔≡™⌂™  

∆╢╕≢─ ≤⇔≡│⁸ ─ ⌐╟╢ ─ ™

╣⌐╟╡⁸ ⅜◓fiꜞכ꜡─ ⇔√↓≤⌐╟╡⁸ │ ⅜

╩ꜟכ꜠⁸⇔ ╡ ⅎ≡ ꜡♇◐fi◓ ⌐ ∫√≤ ⅎ╠╣╢⁹

∕─ ⁸ ⌐◓fiꜞכ꜡─ ∫≡ ┌⌡⅜ ⌂ ⌐╟╡ ↑

─ ≤⌂∫√ ≢│⁸ ┌⌡─ ↑⌐╟╡ ⌐ ⅜ ↕╣

√≤ ⅎ╠╣╢⁹ 

з- 1 ┘и- 1 ⌐ ⇔≡│⁸ ⌐ ●▬♪ │

≤ ─ ⅜ꜟכ꜠⌐ ╕∫√↓≤≢ ╩ ⇔√≤ ⅎ╠╣╢⁹╕√⁸

и- 2 ⌐ ⇔≡│⁸ ─ ⌐╟╡ ꜟכ꜠⅜ ⌐

⇔√╙─≤ ⅎ╠╣╢⁹ 

ᵒ з- 2 ⇔⁸ ●▬♪⅜ ⇔√⅜ ⌐ ⇔√  

∆╢╕≢─ │⁸ ᵑ≤ ≢№╢⁹ ─ ≤⇔≡⁸

●▬♪⅜ ⇔√⅜ ⌐ ⇔√↓≤│⁸ ⌐ ⇔

√ ⌐╟╡ ╩ ⇔≡™√ ╩ꜟכ꜠⅜♪▬● ╡ ⅎ≡

╣√ ⅜№∫√↓≤⌐╟╢ ⅜№╢≤ ⅎ╠╣╢⁹ ᵑ⌐

⌐ ⇔√Ɽ♃כfi ┘ ≤ ₈ ₉≤

™℮⁹ ⌐ ⇔√Ɽ♃כfi⌐ ↑≡ ┘ ─ ▬ⱷכ☺

╩ ∆⁹ 

ᵓ и- 3 ⇔⁸ ⅜ ꜟכ꜠ ⌐ ∫√⅜ ∑∏

⇔√  

∆╢╕≢─ │⁸ ᵑ≤ ≢№╢⁹ ─ ≤⇔≡⁸

⇔√ ≤ ─ ꜟכ꜠⅜ ⌐ ⇔√ ⌐ ᵒ≤

─ ⅜№∫√╙─≤ ⅎ╠╣╢⁹ ᵒ⌐ ⌐ ⇔√Ɽ

fiכ♃ ┘ ⌐ ⇔√Ɽ♃כfi⌐ ↑≡ ┘ ─

▬ⱷכ☺╩ ∆⁹ 

ᵔ з- 3 ⇔⁸ ●▬♪⅜ ∑∏ ⇔√  

∆╢╕≢─ │⁸ ᵑ≤ ≢№╢⁹√∞⇔⁸ ⌐

ꜟכ꜠⅜ ≤ ⇔⁸ ⌐ ⅜ ⌐ ∆╢↓≤⌐╟╡⁸

≢ ⅜ ☻ꜝⱩ╕≢ ⇔⌂™ ╩≤╡⁸ ⌐ ⇔√

⅜№╢≤ ⅎ╠╣╢⁹ Ɽ♃כfi│⁸ ⌐ ⇔√Ɽ♃כfi─╖≢

№∫√⁹ ┘ ─ ▬ⱷכ☺╩ ᵓ⌐ ∆⁹ 

ᵕ з- 4 ⇔⁸ ⇔√⅜ ╡ ⌐ ⇔≡™⌂™  

∆╢╕≢─ │⁸ ᵑ≤ ≢№╢⁹ ┼─ ⌐ ⇔
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≡│⁸ ꜟכ꜠⅜ ⌐ ⇔√ ≢ ╩ꜟכ꜠⅜♪▬●

╡ ⅎ ⇔⁸∕─ ─ ⌐╟╡ ⇔≡™⌂™ ⌐ ∫√ ⅜

№╢≤ ⅎ╠╣╢⁹╕√⁸ ┼─ ⌐ ⇔≡│⁸ ⌐

●▬♪ ⅜ꜟכ꜠≥ ⇔⁸∕─ ─ ⌐╟╡ ⇔≡™⌂™

⌐ ∫√ ⅜№╢≤ ⅎ╠╣╢⁹ ᵔ⌐ ⌐ ⇔

√Ɽ♃כfi ┘ ⌐ ⇔√Ɽ♃כfi⌐ ↑≡ ┘ ─

▬ⱷכ☺╩ ∆⁹ 

ᵒ ᵕ─ ⅛╠⁸ ─ ⌐⅔™≡ ●▬♪ כ꜠⅜

ꜟ⅛╠ ╣ ⇔√↓≤⌐≈™≡│⁸ ⌐ ⇔√ ⌐╟╡⁸

╩ ⇔≡™√ ╩ꜟכ꜠⅜♪▬● ╡ ⅎ√↓≤⁸ │

ꜟכ꜠⌐ ⌐ ⇔√ ╛ ⅜ ⇔√↓≤⌐╟╢

⅜№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ⌐⅔↑╢ ─ │⁸3.3.4 ⌐ ⇔√╟℮⌐⁸

km/h ≢№∫√≤ ↕╣╢⅜⁸ ⌐ ⅜ ⅛∫√ ⌐⅔

™≡╙⁸3.3.8(3) ≢ ⇔√╟℮⌐⁸ ⌐ ╢╕≢─ ─ │

⅝ↄ│ ╦╠⌂™╙─≤ ⅎ╠╣╢⁹ 

 ┘ ─ ▬ⱷכ☺  

 

.  ┘ ─ ⌐ ∆╢  

3. 4.1  ─  

(1)   

2.4.1.1(1) ⌐ ⇔√☻ꜝⱩ ꜟכ꜠⁸ ꜟכ꜠┘ ⌐ ╘╠

╣╢ │⁸2.3.2 (2) ≢ ⇔√╟℮⌐⁸ ─ ⌐

│ ╘╠╣⌂⅛∫√↓≤⅛╠⁸ ⌐╟╡ ⇔√ ⌐╟╢╙

─≤ ↕╣╢⁹ 

╕√⁸2.4.1.1(2 )⌐ ⇔√╟℮⌐⁸ ─ ╡ ┘

⌐ ⅜№╡⁸ ⌐ ⅝ↄ⌂∫≡™╢ ⅜ ╠╣√↓

≤⌐≈™≡│⁸ 

2.9.1ה ⌐ ⇔√ ─ ⅛╠⁸ ⅜ ⇔≡™√

─ ≢│ ⌐╟╢ ™ ⅜ ⇔≡™√≤ ⅎ╠╣╢↓

≤⁸ 

2.10.4ה ⌐ ⇔√ ⅛╠⁸

⌐│ ꜟכ꜠ה ≢ ⅝⌂ ⅜ ⇔≡™√≤ ⅎ╠╣╢↓≤ 

⅛╠⁸ ─ ─ ┘ ─ ─

≥ꜟכ꜠⁸╡╟⌐ ☻ꜝⱩ─ ≢∏╣⅜ ∂╢↓≤ ⌐╟╡ ⇔√
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⅜№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ⌐⅔™≡╙ ⌐ ∆╢ ─ │

⌂⅛∫√↓≤⅛╠⁸ ⌐⅔↑╢ │ ⌐⅔↑╢

─ ─ ≢│⌂⅛∫√≤ ⅎ╠╣╢⁹ 

( 2)   

2.4.1. 2 ⌐ ⇔√ ⁸ ╡╞℮ ┘ ⌐ ╘╠╣√ │⁸

2.3.2(2) ┘(3)≢ ⇔√╟℮⌐⁸ ─ ⌐ │

╘╠╣⌂⅛∫√↓≤⅛╠⁸ ─ ⌐╟╢╙─≤ ↕╣╢⁹ 

 2.4.1.2(1) ⌐ ⇔√╟℮⌐⁸ ┘ ╡╞℮⌐⅔™≡⁸

⌐ ∆╢ ─ ⅝⌂ ╛ ⌐⅔↑╢ ⅜

⇔≡™╢ │⌂⅛∫√⁹ 

─ ⅝⌂ ⅜⌂⅛∫√↓≤⌐≈™≡│⁸ ─ ⌐└┘

╣╛ ⅜№∫√╙──⁸ │ ≢№╡⁸ ─ ⌐╟╡ ⅜

⅝ↄ ⇔√╡ ⇔√╡∆╢↓≤⅜⌂⅛∫√√╘≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ─ ─℮∟ ─└┘ ה╣ │⁸∑╪ └┘ ╣⌐

╟╢╙─≤ ⅎ╠╣⁸ ⌐╟╢ ─ ⌐ ∆╢↓≤⅜

ⅎ╠╣╢⅜⁸ ⅜ ╩ ⌐ ∫√ ─∑╪ └┘

╣⅜⌂⅛∫√ ⌐⅔↑╢◦Ⱶꜙ꜠כ◦ꜛfi . ⌐ ⇔√ ◦

Ⱶꜙ꜠כ◦ꜛfi≤ ─ ⌐╟╢ ≢│⁸∕─ │∕╣╒≥ ⅝ↄ⌂

™≤↕╣≡™╢↓≤⅛╠⁸ ─∑╪ └┘ ╣⅜ ⌐╟╢

─ ⌐ ⅎ╢ │ ↕™≤ ⅎ╠╣╢⁹ 

╕√⁸ ⌐⁸ ─ ⌐╟╡⁸№╢ ─ ⅜

⇔≡™√≤ ⅎ╠╣╢⅜⁸∕╣╠│ ⌐ ∆╢↓≤│⌂⅛∫

√↓≤⁸3.3.4 ⌐ ⇔√╟℮⌐⁸ ⁸ ⅜ ≢

№∫√↓≤⅛╠⁸ ─ │ ⌐ ╩ ╓↕⌂⅛∫√≤ ⅎ

╠╣╢⁹ 

⅛╠⁸ ┘ ╡╞℮─ │⁸ ⌐⅔↑╢ ─

─ ≢│⌂⅛∫√≤ ⅎ╠╣╢⁹ 

 

3. 4.2  ─  

2.4.2 ⌐ ⇔√ ─ ┘ │⁸2.3.4(2) ≢ ⇔√╟℮⌐⁸

─ ⌐ │ ╘╠╣⌂⅛∫√↓≤⅛╠⁸ ⌐╟╡ ⅜

⇔√↓≤⌐╟╢╙─≤ ↕╣╢⁹ 
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3. 4.3  ♪▪─  

2. 4.3 (2) ⌐ ⇔√╟℮⌐⁸ ⁸ ─ ─ ♪▪⌐⅔™

≡⁸ ⅜ ☻▬♇♅╩ ⇔≡™⌂™ ≢ ∆╢ ⅜ ╠╣√⁹ 

⅜ ⇔√ ┘ │ ─≤⅔╡≢№╢⁹ 

(1)  ♪▪─ ⌐≈™≡ 

─ ─ ♪▪⅜ ⌐ ⇔√↓≤⌐≈™≡│⁸ 

.2ה 4.3(2) ᵑ⌐ ⇔√╟℮⌐⁸ ⇔√ │⁸ ⅜ ⅝ↄ ⇔⁸

⇔√ ≤ ⇔≡™╢↓≤⁸ 

.2ה 4.3(2) ᵒ ⌐ ⇔√╟℮⌐⁸ ─ ╘ ꜞ

│כ꜠ ⇔≡™⌂⅛∫√↓≤ 

⅛╠⁸ ♪▪ ⅜כ꜠ꜞ ה ≢ ⇔ ⌐ ╡⁸↕╠⌐⁸

⅜כ꜠ꜞ ╩ ⇔≡™√√╘ ⅜ ⇔√ ⅜№╢≤

ⅎ╠╣╢⁹ 

♪▪─ ⅜ ┘ ─╖⁸∆⌂╦∟ ─

╖≢№∫√↓≤⌐≈™≡│⁸ ⌐⅔™≡ ♪▪ ꜞ

─כ꜠ ⅜ ⇔⌂⅛∫√⁸ │ ♪▪ ─כ꜠ꜞ │

⇔√⅜⁸∕─♃▬Ⱶfi◓⅜ 2. 4.3( 2)ᵒ ⌐ ⇔√⁸

─ ╘ ⅜כ꜠ꜞ ⇔√ ≤ ⌂∫√√╘ ⌐ ╠⌂⅛∫√

⅜№╢≤ ⅎ╠╣╢⁹ 

↕╠⌐⁸ ⅜ ─ ╩ ↑√≤⅝│⁸

km/h ≢№∫√⌐╙⅛⅛╦╠∏⁸ ─ ╘ כ꜠ꜞ

⅜ ⇔√↓≤⌐≈™≡│⁸ ─ ⇔™ ┘ ⅜ ⇔

√ ─ ─ ⌐╟╡ ╘ ⅜כ꜠ꜞ ⇔√⅛⁸ │ ⅜

⇔⁸ ≢│↓╣╩ km/h ─ ≤⇔≡

⇔√ ⅜№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸2.4.3(2) ᵑ⌐ ⇔√╟℮⌐⁸ ♪▪─ ⌐⁸ ◌

ⱷꜝ─ ⅜ ⇔≡™√↓≤│⁸ ⌐╟╢ ⌐╟╡ ◌ⱷ

ꜝ─ ─ ⅜ ⅝ ↕╣≡™⌂⅛∫√ ─ ⌐╟╢≤

ⅎ╠╣╢⁹ 

 

(2)  ♪▪─ ⌐≈™≡ 

⇔≡™√ ♪▪⅜ ⇔√─│⁸ 

.2ה 4.3(1) ⌐ ⇔√╟℮⌐⁸ ─ ♪▪│⁸ ♪▪ ꜞ

─כ꜠ ⌐╟╡ ♪▪⅜ ⇔≡™╢ ⌐⅔™≡ ⌐№╢Ⱪ

╩ꜟ♪Ɫfi◐כ꜠ ⌐⇔√ ⁸ ♪▪ ⅜כ꜠ꜞ ⇔⁸



 

 

-  67 -  

⇔≡™√♪▪│ ∂╢↓≤⁸ 

.2ה 4.3(2) ᵓ⌐ ⇔√╟℮⌐⁸ ⅜Ⱪ꜠כ◐Ɫfi♪ꜟ╩

⌐⇔⁸∕─ ⁸ ⌐ ∆ ╩ ∫√

↔╤)│⁸ ◌ⱷꜝ ⌐╟╡ ≢⅝╢ ⇔√

↔╤⅛╠ ↔╤─ ⌐ ╕╣╢↓≤ 

⅛╠⁸ ↔╤ ⅜Ⱪ꜠כ◐Ɫfi♪ꜟ╩

⌐∆╢ ╩ ∫√↓≤≢⁸ ♪▪ ⅜כ꜠ꜞ ⇔√↓≤⌐╟╢╙

─≤ ⅎ╠╣╢⁹ 

⌂⅔⁸2.4.3(2) ᵓ⌐ ⇔√╟℮⌐⁸ ♪▪─ ⌐ ◌ⱷ

ꜝ ┘ ─ ⅜ ⇔≡™√↓≤│⁸ ⌐

⌐№╢Ⱪ꜠כ◐Ɫfi♪ꜟ╩ ⌐⇔⁸ ⇔√↓≤≢⁸ ─

⅜ √╣√ ⌐ ⇔√↓≤⌐╟╢╙─≤ ⅎ╠╣╢⁹ 

( 3)  ♪▪⅜ ⌐ ∆╢ ⌐≈™≡ 

3.3.4 ≢ ⇔√╟℮⌐⁸ ─ ─ │ km/h

≢№╡⁸ ♪▪⅜ ⇔√ ╙ km/h ≢ ╘ ⅜

⇔≡™⌂™ ≢№∫√≤ ⅎ╠╣╢⁹↓↓≢⁸ ⌐ km/h ≢

⇔≡™╢ ≢ ╘ ⅜ ⇔≡™╢ ⌐ ─ ⌐╟╢

┘ ⌐╟╢ ╩ ↑√ ╩ ∆╢≤⁸ ♪▪ ⅜כ꜠ꜞ

☻▬♇♅╩ ╡ ∫≡™⌂™⌐╙⅛⅛╦╠∏ ⇔⁸⅛≈ ╘

╙כ꜠ꜞ ⌐ ⇔⌂™↓≤≢ ∆╢ │ ≢⅝⌂™⅜⁸ 

ה ⌐ ≈─☻▬♇♅─ ⅜ ∆╢ │ ™↓≤⁸ 

ה ╘ │כ꜠ꜞ ╩ ⇔≡™⌂™√╘⁸ ⌐ ⌐

⇔⌂⅛∫√≤⇔≡╙⁸∕─ ⅜ ∆╢↓≤│⌂™≤ ⅎ╠╣╢↓≤ 

⅛╠⁸ km/h ≢ ⇔≡™╢ ≢ ♪▪⅜ ∆╢

│ ™≤ ⅎ╠╣╢⁹ 

(4)  ♪▪─ ⌐ ∆╢ ─ ⌐≈™≡ 

2.1.1(2) ⌐ ⇔√╟℮⌐⁸ ⌐ ♪▪─ ╩

⇔√ │⁸ ⌐ ⁸ ⌐╟╢ ┼─ ⁸

⌐ ⇔√ ⅜™⌂™⅛─ ⁸ ⌐╟╢ ╩ ∫≡™╢⁹ 

 ↓╣╠─ ⌐≈™≡│⁸ ≢ ⅜ ⇔≡™╢ ⌐⅔™≡

♪▪⅜ ⌐ ⇔√ ─ ≤⇔≡ ≢№∫√≤ ⅎ╠╣╢⁹ 

(5)  ♪▪─ ⌐ ∆╢ ⌐≈™≡ 

♪▪─ ⌐ ⇔≡│⁸ ( 3)≢╙ ⇔√╟℮⌐ ⅜ ™

≢ ∆╢ │ ™≤ ⅎ╠╣╢⅜⁸ │ ⌐

⌐╟╡ ⇔ ⇔√ ⌐⅔™≡╙⁸ ─ ─ ⅜
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↕╣╢⁹ 

╟∫≡⁸ │⁸ │ ⌐ ⌐╟╡ ⇔√

⌐ ♪▪─ ⅜ ∆╢ ⅜№╢↓≤╩ ⇔⁸ ≢

♪▪⅜ ⇔√ ─ ⌐ ⅝ ⅝ ∆╢↓≤⅜ ╕⇔™⁹ 

 

.  ◦☻♥ⱶ─ ⌐ ∆╢  

2.8.2 ⌐ ⇔√╟℮⌐⁸ │ ⌐ ◦☻

♥ⱶ⌐╟∫≡ Ⱪ꜠כ◐⅜ ⇔≡ ⇔√≤ ↕╣╢⁹⌂⅔⁸

─ ⅜ ╩ ⇔≡⅛╠⁸ ─ Ⱪ꜠כ◐⅜ ∆╢╕≢─

│ . ⁸ ∆╢╕≢─ │ . ≢№∫√≤ ⅎ╠╣╢⁹ 

╕√⁸2.8.3 ⌐ ⇔√╟℮⌐⁸ ⌐ ╩ ⇔≡™√ ─

│⁸ ◦☻♥ⱶ⌐╟∫≡ Ⱪ꜠כ◐⅜ ⇔≡ ⇔√

≤ ↕╣⁸ ─ │⌂⅛∫√⁹ 

↓╣╠─↓≤⅛╠⁸ ⌐⅔™≡ ◦☻♥ⱶ│ ⌐

⇔√╙─≤ ⅎ╠╣⁸ ┘ ─ ⌐ ─ ╩ ⇔√╙─≤

ⅎ╠╣╢⁹ 

 

.  ⌐ ∆╢  

2.2.2 ⌐ ⇔√╟℮⌐⁸ ⌐ ⇔≡™√ ┘ ─℮

∟⁸ ⅜ ╩ ™⁸ ─℮∟⁸ ⅜ ⌐⁸ ⅜

⌐⁸ ⅜ ⌐ ⇔≡™√⁹ 

⁸ ┘ ⌐≈™≡│⁸™∏╣╙ │ ה ⅜

⇔≡™√ ≢№╡⁸ 

2.3.5ה ┘ 2.10.4(1) ⌐ ⇔√╟℮⌐⁸ ⌐ ≢ ⌐ ⅝⌂

⅜ ⇔≡™√≤ ↕╣╢↓≤⁸ 

(4)2.3.1ה ᵕ⌐ ⇔√╟℮⌐⁸ │ ⅜ ⅝⅛∫√↓≤⁸ 

2.1.1ה (4) ⌐ ⇔√╟℮⌐⁸ ⇔√ │⁸™∏╣╙ ⇔√ ⅛╠⁸

─ ╣╛ ─ ⌐╟╡ ─ ╩ ⌐ ∟ ↑√╡⁸└⌡∫

√╡⇔≡ ⇔√≤ ⇔≡™╢↓≤ 

⅛╠⁸ ⌐╟╢ │⁸ ─ ┘ ─ ⌐╟╢ ┘

⌐∕─ ⌐╟╡ ╩ ⇔ ⌐ ⇔√↓≤ ⌐╟╡ ⇔√≤ ⅎ╠╣

╢⁹ 

⌂⅔⁸ ⁸ ┘ ≢ ⅜ ⇔√↓≤⌐≈™≡│⁸

─ ⌐ ⅎ⁸2.2.1 ⌐ ⇔√╟℮⌐⁸∕╣╠─ ─ ⅜ ⅛∫√↓

≤╙ ⇔≡™╢≤ ⅎ╠╣╢⁹ 
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.  ┘ ⌐ ∆╢  

╩ ≤∆╢ │⁸ ⅜ ⇔⁸ ⌐ ⅜ ∂√ │⁸

⅝⌂ ⅜ ∆╢↓≤⅜ ↕╣╢↓≤⅛╠⁸ ה ⌐╟╢

─ │ ╦╣╢═⅝≢№╡⁸ ─ ╩ ╕ⅎ√ ─ ה

─ ⌂╢ ⌐≈™≡ ╩ ™⁸ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

╟∫≡⁸2.11.2 ⌐ ⇔√ ⌐ ⇔√ ⌐╟╢

─ ⌐ ⇔≡™╢ ╩ ⇔⁸↕╠⌐⁸ ─ ╩ ╕ⅎ√

─ ╩ ╘≡™ↄ↓≤⅜ ╕⇔™⁹ 

(1)  ─  

─ ⌐≈™≡│⁸3.4.1(2) ⌐ ⇔√╟℮⌐⁸

⌐⅔↑╢ ≢│⁸ ─ ─∑╪ └┘ ╣⅜

⇔√⅜⁸ ─ ┼─ │ ↕ↄ⁸ ⌐ ∆╢

│⌂⅛∫√≤ ⅎ╠╣╢⁹ ⌐⅔™≡╙⁸ ⌐⅔↑╢

─ ╩ ⇔≡™ↄ≤≤╙⌐⁸╟╡ ⌂ ╩ ∆╢√╘─

╛ ╩ ╘≡™ↄ↓≤⅜ ╕⇔™⁹ 

(2)  ◦☻♥ⱶ─  

◦☻♥ⱶ│⁸ . ⌐ ⇔√╟℮⌐⁸ │

⌐ ◦☻♥ⱶ⌐╟∫≡ Ⱪ꜠כ◐⅜ ⇔≡

⇔√≤ ⅎ╠╣⁸ ⌐ ⇔√╙─≤ ⅎ╠╣╢⁹ 

⌐⅔™≡│⁸ ⅜ ⇔√ ─ │⁸ ⅜ ™╒≥

⅝ↄ⌂╢ ⅜№╢≤ ⅎ╠╣╢√╘⁸↓─ ⅛╠╙ ◦

☻♥ⱶ╩╟╡ ↕∑≡™ↄ↓≤⅜ ╕⇔™⁹ 

◦☻♥ⱶ│⁸↓╣╕≢╙⁸╟╡ ⌐ ⌐ ╩

↕∑╢◦☻♥ⱶ╩ ⇔ ╩ ∫≡⅝√⅜⁸ ╙ ⇔≡ ∫

≡™ↄ↓≤⅜ ╕⇔™⁹ 

(3) ה   

ה ⌐≈™≡│⁸3.3. 6 ⌐ ⇔√╟℮⌐⁸ ⌐⅔™≡⁸

ↄ─ ●▬♪ ⅜ ⇔≡ ⅜ ⅛╠ ⅝ↄ ∆╢↓≤╩

™≢™√╙──⁸ │ ↕╣√ ⅜ ↕╣∏ ⅜ ⇔≡™√⁹

╕√⁸3.3. 7 ⌐ ⇔√╟℮⌐⁸ ⅜ ↕╣≡™╢ │⁸

●▬♪⅜ ↕╣≡™╢ ≤ ⇔≡⁸ ⇔ ⇔√ ─ ⅜

⅛∫√⁹ 

⅜ ↕╣≡™╢ │⁸ ─ ╙ ╕╣⁸ ⌐

⇔ ∆╢≤⁸ ≤─ ⅜⌂™↓≤⅛╠⁸ ⅝ↄ ⇔ ⅜
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∆╢ ⅜№╢√╘⁸ ⌂ ╩ ™⁸ ╩ ↕∑⌂™

⌂ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

╕√⁸3.3.8(1) ⌐ ⇔√╟℮⌐⁸ │ ─ ─ ⅜

─ ™ ╣⌐╟╡ ה ⇔√╙─≢№╡⁸ ╛ ─ ⌐

╟╢ ⅜ ה ⌐ ⌂ ≢№╢≤ ⅎ╠╣╢⁹ 

↕╠⌐⁸3.4.1(2) ⌐ ⇔√╟℮⌐⁸ ⌐⅔↑╢

≢│⁸ ⌐ ∆╢╙─≢│⌂⅛∫√⅜⁸

⌐⁸ ─ ⌐╟╡⁸№╢ ─ ⅜ ⇔≡™√≤ ⅎ╠╣╢⁹

╩ ∆╢↓≤│⁸ ─ ⌐ ∆╢ ≤⇔≡ ≢№

╢≤ ⅎ╠╣╢⁹ 

∕─√╘⁸ ─ ≤⇔≡⁸↓╣╠╩ ∆╢√╘─ ┘ ╛

╩ ╘≡™ↄ↓≤⅜ ╕⇔™⁹ 

 ─ ⌐ ∆╢ ⅎ ⌐≈™≡  

 

 

   
 

.  ─  

⌐⅔↑╢ ╩╕≤╘╢≤⁸ ─≤⅔╡≢№╢⁹ 

(1)  ─ ⁸ ⌐ ∆╢  

─ ≤⌂╢ ┘ ─ ⁸ ┘⌐ ™─ ╡│

⌂⅛∫√≤ ↕╣╢⁹ . *40 

(2)  ⌐ ∆╢  

⌐ ⇔≡│⁸ ⌐ ∆╢╟℮⌂ ≢│⌂⅛∫√╙─≤ ⅎ

╠╣╢⁹ .  

( 3)  ⌐ ∆╢  

ᵑ Ⱪ꜠כ◐─ ⌐ ∆╢  

│⁸ ⌐╟╡ ◦☻♥ⱶ⅜ ⇔√↓

≤⌐╟╢ ╩ ⇔≡ Ⱪ꜠כ◐⅜ ⌐ ⇔⁸

↔╤⌐ km/h ⅛╠ ╩ ⇔√≤ ↕╣╢⁹╕√⁸

─ ⅜ km/h ≤⌂∫√ │⁸ ↔╤≢№∫

√≤ ⅎ╠╣╢⁹ 3.3.1  

ᵒ ─ ⌐ ∆╢  

⌐ ⁸ ┘ ™⌐ │⌂⅛∫√≤ ↕
 

*40 ─ ⌐ ⇔√ │⁸ ⌐ ∆╢₈  ₉─ ╩ ∆⁹ 
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╣╢↓≤⁸ │ ⅜ ⇔≡™╢ ⌐⅔™≡ ⌐

⅝ↄ ╣⁸↕╠⌐⁸ ─ ┌⌡─ ↕⅜ ⅝ↄ ⇔⁸∕─

⌐ ⇔≡™╢↓≤╩ ⅜ ⇔≡™╢↓≤⁸◦Ⱶꜙ꜠כ◦ꜛfi╛

─ ⅛╠ ─ ⌐╟╡ ⅜ ∆╢

⅜№╢↓≤⅛╠⁸ │ ⌐╟╢ ╩ ↑√√╘⌐

⇔√≤ ↕╣╢⁹ 3.3.2  

ᵓ ─ ⌐ ∆╢  

⅜ ⇔√ │⁸ ↔╤≢№∫√≤ ⅎ╠╣╢⁹

3.3.3  

ᵔ ─ ⌐ ∆╢  

─ ─ │ km/h ≢№∫√≤ ↕╣╢⁹

3.3.4  

ᵕ ⇔√ ⌐ ∆╢  

│⁸ ─ ⅜ ─ ≢ ⇔√

≤ ↕╣╢⁹ 3.3.5  

ᵖ ⌐ ∆╢  

ה ─ ─ │⁸ ⁸ ─℮∟⁸

⅜ ⇔⁸∕─℮∟ ⅜ ⇔≡™√⁹ 

ה ┘ │⁸ ⇔⁸∕─

─ ⌐╟╡ ⇔≡™⌂™ ⌐ ∫√ ⅜№╢≤ ⅎ╠╣╢⁹

╟∫≡⁸ ⇔√ │ ≢№∫√ ⅜№╢≤ ⅎ╠╣╢⁹ 

ה │⁸ ⌐ ꜟכ꜠⅜ ≤ ⇔⁸ ⌐

⅜ ⌐ ∆╢↓≤⌐╟╡⁸ ≢ ⅜ ☻ꜝⱩ╕≢

⇔⌂™ ╩≤╡ ⌐ ⇔√ ⅜№╢≤ ⅎ╠╣╢⁹ 

ה ╡ ┼─ ⌐╟╢ ─ ⅜ ≢№∫√

│⁸ ╡ ─ ╩ ∆╢ ≢ ⇔≡™√≤ ⅎ╠╣╢⁹ 

ה ┼─ ⌐╟╢ ─ ⅜ ≢№∫√

│⁸ ╕≢ . ─ ≢ ⇔≡™√≤ ⅎ╠╣╢⁹

(3.3. 6)  

ᵗ ⅜ ↕╣√ ─ ┘ ⌐ ∆╢  

●▬♪⅜ ↕╣≡™╢ ≤ ⇔≡ ⅜ ↕╣

≡™╢ │⁸ ⅜ ⌂ↄ ⌂ ⅜≢⅝╢╙─≢│⌂™╙──⁸

⇔ ⇔√ ─ ⅜ ⅛∫√⁹ 

∕─ ≤⇔≡│⁸ ⌐ꜟכ꜠─ ⅛╢ ─ ⅜

●▬♪≤ ⇔≡ ↕ↄ⁸╕√⁸꜠כꜟ ⅛╠─ ╣╙ ⅝™√╘⁸
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⇔√ ⌐⁸ │ ●▬♪≤ ⌐ꜟכ꜠≡⇔ ⅛

╡⌐ↄↄ⌂∫≡™╢↓≤⅜ ⇔≡™╢ ⅜№╢≤ ⅎ╠╣╢⁹

(3.3. 7)  

ᵘ ┘ ─ⱷ◌♬☼ⱶ⌐ ∆╢  

ה ─ ≤⇔≡│⁸₈ ⌐╟╢ ─ ™ ╣₉≤₈

─ ™ ╣⌐ ℮ ⅜fi◓₉ꜞכ꜡─ →╠╣⁸ ⌐◓fiꜞכ꜡─

™ ┌⌡⅜ ⌂ ⌐╟╡ ↑─ ≤⌂∫√↓≤⅜ ╩

⇔√≤ ⅎ╠╣╢⁹⌂⅔⁸ ⅛╠⁸ ┌⌡ ⅜

mm ⌐⌂╢≤ ↑⅜ ⇔ ╢≤ ⅎ╠╣╢⁹ 

ה ⌐ │ ꜟכ꜠⅜ ⌐ ∆╢ ╕≢

⅜ ⇔√ ⌐⁸ ⌐ ╢ ⅜ ↄ⌂╢≤ ⅎ╠╣╢⁹

(3.3.8)  

ᵙ ┘ ⌐ ╢ ⌐ ∆╢  

⌐⅔↑╢ ─ ─ │⁸ ─Ɽ♃כfi⌐

↕╣╢≤ ⅎ╠╣╢⁹ 

Ɽ♃כfiз ●▬♪⅜ ↕╣≡™╢ ─  

з- 1 ⇔⁸ ●▬♪⅜ ⇔ │⇔≡™⌂™⁹ 

з- 2 ⇔⁸ ●▬♪⅜ ⇔√⅜ ⌐ ⇔√⁹ 

з- 3 ⇔⁸ ●▬♪⅜ ∑∏ ⇔√⁹ 

з- 4 ⇔⁸ ⇔√⅜ ╡ ⌐ ⇔≡™⌂™⁹ 

з- 5 ⇔≡™⌂™⁹ 

Ɽ♃כfiи ⅜ ↕╣≡™╢ ─  

и- 1 ⇔⁸ ⅜ ⇔ │⇔≡™⌂™⁹ 

и- 2 ⇔⁸ ꜟכ꜠⅜ ⌐ ∫≡™√⅜ │⇔≡

™⌂™⁹ 

и- 3 ⇔⁸ ⅜ ꜟכ꜠ ⌐ ∫√⅜ ∑∏

⇔√⁹ 

╕√⁸ ┘ ⇔√ ─ ─ ⌐≈™≡ ⇔√ │⁸ ─

≤⅔╡≢№╢⁹ 

─ ∆╢╕≢─ ≤⇔≡│⁸ ─ ⌐╟╢ ─

™ ╣⌐╟╡⁸ ⅜◓fiꜞכ꜡─ ⇔√↓≤⌐╟╡⁸ │

⅜ ╩ꜟכ꜠⁸⇔ ╡ ⅎ≡ ꜡♇◐fi◓ ⌐ ∫√≤ ⅎ╠

╣╢⁹↕╠⌐⁸ ⌐◓fiꜞכ꜡─ ℮ ┌⌡─ ↑⅜ ╩

⇔√≤ ⅎ╠╣╢⁹ 
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-зה 1⁸и- 1 ┘и- 2 

з- 1 ┘и- 1 ⌐ ⇔≡│⁸ ⌐ ●▬♪ │

≤ ─ ⅜ꜟכ꜠⌐ ╕∫√↓≤≢ ╩ ⇔√≤ ⅎ╠╣╢⁹╕√⁸

и- 2 ⌐ ⇔≡│⁸ ─ ⌐╟╡ ꜟכ꜠⅜ ⌐

⇔√╙─≤ ⅎ╠╣╢⁹ 

-зה 2 

─ ≤⇔≡⁸ ⌐ ⇔√ ⌐╟╡ ╩ ⇔≡™

√ ╩ꜟכ꜠⅜♪▬● ╡ ⅎ≡ ╣√ ⅜№∫√↓≤⌐╟╢

⅜№╢≤ ⅎ╠╣╢⁹ 

-иה 3 

─ ≤⇔≡⁸ ⇔√ ≤ ─ ꜟכ꜠⅜

⌐ ⇔√ ⌐ з- 2 ≤ ─ ⅜№∫√╙─≤ ⅎ╠╣╢⁹ 

-зה 3 

⌐ ꜟכ꜠⅜ ≤ ⇔⁸ ⌐ ⅜ ⌐ ∆╢

↓≤⌐╟╡⁸ ≢ ⅜ ☻ꜝⱩ╕≢ ⇔⌂™ ╩≤╡⁸

⌐ ⇔√ ⅜№╢≤ ⅎ╠╣╢⁹ 

-зה 4 

┼─ ⌐ ⇔≡│⁸ ꜟכ꜠⅜ ⌐ ⇔√ ≢

╩ꜟכ꜠⅜♪▬● ╡ ⅎ ⇔⁸∕─ ─ ⌐╟╡ ⇔≡™

⌂™ ⌐ ∫√ ⅜№╢≤ ⅎ╠╣╢⁹ ┼─ ⌐ ⇔

≡│⁸ ⌐ ●▬♪ ⅜ꜟכ꜠≥ ⇔⁸∕─ ─ ⌐

╟╡ ⇔≡™⌂™ ⌐ ∫√ ⅜№╢≤ ⅎ╠╣╢⁹ 

─ ⌐⅔™≡ ●▬♪ ╠⅛ꜟכ꜠⅜ ╣ ⇔≡™╢

≢№∫√↓≤⌐≈™≡│⁸ ⌐ ⇔√ ⌐╟╡ ╩ ⇔≡

™√ ╩ꜟכ꜠⅜♪▬● ╡ ⅎ≡ ⇔√↓≤⁸ │ ⌐

╛ ꜟכ꜠⅜ ⌐ ⇔√ ⌐ ⇔√↓≤⌐╟╢

⅜№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ─ │ km/h ≢─ ≢№∫√⅜⁸

⌐ ⅜ ⅛∫√ ⌐⅔™≡╙ ⌐ ╢╕≢─ ─ │

⅝ↄ│ ╦╠⌂™╙─≤ ⅎ╠╣╢⁹(3.3. 9)  

( 4)  ┘ ─ ⌐ ∆╢  

ᵑ ─  

☻ꜝⱩ ꜟכ꜠⁸ ꜟכ꜠┘ ⌐ ╘╠╣╢ │⁸ ⌐╟

╡ ⇔√ ⌐╟╢╙─≤ ↕╣╢⁹ ⁸ ╡╞℮ ┘

⌐ ╘╠╣╢ │⁸ ─ ⌐╟╢╙─≤ ↕╣╢⁹ 
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⌂⅔⁸ ⌐⅔↑╢ ─ ⌐ ⁸ ┘ ╡╞℮─

│ ╕╣⌂™≤ ⅎ╠╣╢⁹(3.4.1)  

ᵒ ─  

─ ┘ │⁸ ⌐╟╡ ⅜ ⇔√↓≤⌐╟╢╙─

≤ ↕╣╢⁹(3.4.2)  

ᵓ ♪▪─  

⅜ ⇔√ ┘ │ ─≤⅔╡≤ ⅎ╠╣╢⁹ 

ה ♪▪─ ⌐≈™≡ 

─ ─ ♪▪⅜ ⌐ ⇔√↓≤⌐≈™≡│⁸

⅜ ≢№∫√↓≤⅛╠ ╘ ⅜כ꜠ꜞ ⇔≡⅔╠∏⁸ ♪▪

⅜כ꜠ꜞ ה ≢ ⇔ ⌐ ╡⁸↕╠⌐⁸ ⅜כ꜠ꜞ

╩ ⇔≡™√√╘ ⅜ ⇔√ ⅜№╢≤ ⅎ╠╣╢⁹ 

ה ♪▪─ ⌐≈™≡ 

⇔≡™√ ♪▪⅜ ⇔√─│⁸ ⅜Ⱪ꜠כ◐Ɫfi♪ꜟ

╩ ⌐∆╢ ╩ ∫√↓≤⌐╟╡⁸ ♪▪ ⅜כ꜠ꜞ ⇔

√↓≤⌐╟╢╙─≤ ⅎ╠╣╢⁹ 

ה ♪▪⅜ ⌐ ∆╢ ⌐≈™≡ 

km/h ≢ ⇔≡™╢ ≢ ♪▪⅜ ∆╢

│ ™≤ ⅎ╠╣╢⁹ 

ה ♪▪─ ⌐ ∆╢ ─ ⌐≈™≡ 

─ ⌐≈™≡│⁸ ≢ ⅜ ⇔≡™╢ ⌐⅔™≡

♪▪⅜ ⌐ ⇔√ ─ ≤⇔≡ ≢№∫√≤ ⅎ╠╣╢⁹ 

ה ♪▪─ ⌐ ∆╢ ⌐≈™≡ 

│ ⌐ ⌐╟╡ ⇔√ ⌐ ♪▪─

⅜ ∆╢ ⅜№╢↓≤╩ ⇔⁸ ≢ ♪▪⅜ ⌐

⇔√ ─ ⌐ ⅝ ⅝ ∆╢↓≤⅜ ╕⇔™⁹(3.4.3)  

( 5)  ◦☻♥ⱶ─ ⌐ ∆╢  

◦☻♥ⱶ│ ⌐ ⇔√╙─≤ ⅎ╠╣⁸ ┘

─ ⌐ ─ ╩ ⇔√╙─≤ ⅎ╠╣╢⁹ .  

( 6)  ⌐ ∆╢  

⌐╟╢ │⁸ ─ ┘ ─ ⌐╟╢

┘⌐∕─ ⌐╟╡ ╩ ⇔ ⌐ ⇔√↓≤ ⌐╟╡ ⇔√

≤ ⅎ╠╣╢⁹ .  
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( 7)  ┘ ⌐ ∆╢  

╩ ≤∆╢ │⁸ ⅜ ⇔⁸ ⌐ ⅜ ∂

√ │⁸ ⅝⌂ ⅜ ∆╢↓≤⅜ ↕╣╢↓≤⅛╠⁸ ה

⌐╟╢ ─ │ ╦╣╢═⅝≢№╡⁸ ─ ╩ ╕

ⅎ√ ─ ה ─ ⌂╢ ⌐≈™≡ ╩ ™⁸

⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

╟∫≡⁸ ⌐ ⇔√ ⌐╟╢ ─

⌐ ⇔≡™╢ ╩ ⇔⁸ ⌐ ─ ╩ ╕ⅎ√₈

─ ₉⁸₈ ◦☻♥ⱶ─ ₉ ┘₈ ה ₉

╩ ╘≡™ↄ↓≤⅜ ╕⇔™⁹ 

╕√⁸ ╛ ─ ⌐╟╢ ⅜ ה ⌐ ⌂

≢№╢≤ ⅎ╠╣⁸↕╠⌐⁸ ╩ ∆╢↓≤⅜⁸ ─

⌐ ∆╢ ≤⇔≡ ≢№╢≤ ⅎ╠╣╢⁹∕─√╘⁸ ─ ≤

⇔≡⁸↓╣╠╩ ∆╢√╘─ ┘ ╛ ╩ ╘≡™ↄ↓≤⅜

╕⇔™⁹ .  

 

.   

│⁸ ⌐ ⇔√ ╩ ≤∆╢ ─℮∟─⁸

↔╤ ⇔√ ─ ╩ ↑√√╘⁸ ⅜ ⇔√╙─

≤ ↕╣╢⁹ 

⌐ ╢ ≤⇔≡│⁸ ⌐╟╢ ─ ™ ╣⌐╟╡⁸ fiꜞכ꜡─

◓⅜ ⇔√↓≤≢⁸ │ ⅜ ╩ꜟכ꜠⁸⇔ ╡ ⅎ≡ ꜡♇◐fi◓

⌐ ∫√≤ ⅎ╠╣╢⁹↕╠⌐⁸ ⌐◓fiꜞכ꜡─ ™ ┌⌡⅜ ⌂

⌐╟╡ ↑─ ≤⌂∫√↓≤⅜ ╩ ⇔√≤ ⅎ╠╣╢⁹ 

╕√⁸ ─ ⌐⅔™≡ ●▬♪ │ ╠⅛ꜟכ꜠⅜ ╣

⇔≡™╢ ≢№∫√↓≤⌐≈™≡│⁸ ⌐ ⇔√ ⌐╟╡ ╩ ⇔

≡™√ ╩ꜟכ꜠⅜♪▬● ╡ ⅎ≡ ⇔√↓≤⁸ │ ⌐

╛ ꜟכ꜠⅜ ⌐ ⇔√ ⌐ ⇔√↓≤⌐╟╢ ⅜№╢≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ⌐⅔™≡│⁸ ─ ⌐ ⇔√ ⌐╟╡ ⌐ ╩

↕∑╢◦☻♥ⱶ⅜ ⇔≡ ⌐ ⅜ ⇔≡™√↓≤⁸ ┘ ↄ─

●▬♪ ⅜ ⇔≡ ⅜ ⅛╠ ⅝ↄ ∆╢↓≤╩ ™∞↓≤⅜ ⇔⁸

╩ ≢⅝√╙─≤ ⅎ╠╣╢⁹ 
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.  ≤ ⅎ╠╣╢  

╩ ≤∆╢ │⁸ ⅜ ⇔⁸ ⌐ ⅜ ∂√ │⁸

⅝⌂ ⅜ ∆╢↓≤⅜ ↕╣╢↓≤⅛╠⁸ ה ⌐╟╢

─ │ ╦╣╢═⅝≢№╡⁸ ─ ╩ ╕ⅎ√ ─ ה

─ ⌂╢ ⌐≈™≡ ╩ ™⁸ ⇔≡™ↄ↓≤⅜ ≢№╢⁹ 

⌂⅔⁸ ⌐⅔™≡│⁸ ↄ─ ●▬♪ ⅜ ⇔≡ ⅜ ⅛╠ ⅝

ↄ ∆╢↓≤╩ ™≢™√╙──⁸ │ ↕╣√ ⅜ ↕╣∏ ⅜

⇔≡™√⁹ ⌐ ⅜ ↕╣≡™╢ │⁸ ─ ╙ ╕╣⁸

⌐ ⇔ ∆╢≤⁸ ≤─ ⅜⌂™↓≤⅛╠⁸ ⅝ↄ ⇔ ⅜

∆╢ ⅜№╢√╘⁸ ⌂ ┘ ╛ ╩ ™⁸ ╩ ↕∑

⌂™ ⌂ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

↕╠⌐⁸ │ ─ ─ ⅜ ─ ™ ╣⌐╟╡ ה

⇔√╙─≢№╡⁸ ╛ ─ ⌐╟╢ ⅜ ≢№╢≤ ⅎ╠╣╢

√╘⁸↓╣╠╩ ∆╢√╘─ ┘ ╛ ╩ ╘≡™ↄ↓≤⅜ ╕⇔™⁹ 

 

.  ⌐ ┘ ⅜ ∂√  

 ┘ │⁸ ⌐ ⌐╟╢ ⌐ ∆╢

╩ ⇔⁸ ─ ⌐ ⅎ≡⁸ ─ √⌂ ⌐ ╡ ╗↓≤≤⇔≡™

╢⁹ 

(1)  ─  

⌐╟╢ ╩ ⌐ ←↓≤│ ≢№╢⅜⁸ ⌐ ⅝ↄ ∆

╢↓≤╩ ∆╢√╘⁸ ─ ≢ ╩ ⅝ↄ∆╢√╘─

╩ ℮⁹ ⌐│⁸ ─ ╙ ╕╣ ⅝ↄ ⇔ ⅜ ∆╢

⅜№╢ ⌐ ⌐ꜟכ꜠⁸≡⇔ ⅛╢ ─ ╩ ⇔⁸

●▬♪≤ ∂ ↕╕≢ ⇔√ ⌐ꜟכ꜠≡⇔≥ ⅛╡╛∆ↄ∆╢

↓≤⌐╟╡⁸╟╡ ─ ╩ ╢⁹  
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 ─ ▬ⱷכ☺ 

 

(2)  ♄fiⱤ─  

⌐╟∫≡ ∆╢ ─ ⅝⌂ ╣⌐ ⇔≡⁸♄fiⱤ⌐ ™

╩ ↕∑≡ ─ ╣╩ ⇔⁸ ⇔⌐ↄↄ∆╢↓≤╩ ⌐⁸ ⇔

™ ♄fiⱤ╩ ∆╢↓≤╩ ∆╢⁹  

 

 

 

 

 

 

 

 

 

 ♄fiⱤ 

 

.  ⌐ ⅜ ∂√  

│⁸ ⌐ ⇔√ ╩ ≤∆╢ ⌐

╟╢ ─ ┘ ╩ ╕ⅎ⁸ ─ ─ ⁸

↓╣╕≢ ╘≡⅝√ ─ ╩ ⇔⁸ ⅜ ╡ ╗

═⅝ ╩ ∆╢√╘⁸ ה ─ ⌐╟╢ ╩

↕∑√⁹ 

╩ ⌐⁸ ╩  

⌐ ⇔⁸ ─ ─ ╩ ╗⁸ ⁸ ─ ⌐

≈™≡⁸ ⌐₈ ─ ⌐ ∆╢ ≤╡

╕≤╘ ₉ https://www.mlit.go.jp/tetudo/tetudo_fr7_000044.html ╩ ⇔√⁹ 
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