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1. ה   

⅜ ─ ─ ↄ⅜™╦╝╢ ⁸ ≢№╡⁸ ⌐⅔↑╢

─ ─ ⅜ ≤⌂∫≡™╢⁹ 

╕√⁸♦ꜞⱣꜞכ꜡Ⱳ♇♩⁸ⱴ▬◒꜡⸗ⱦꜞ♥▫─ ╩│∂╘⁸⸗ⱦꜞ♥▫─ ⅜ ↕╣≡

⅔╡⁸ ⌂ ≤↕╣≡™╢ ─ ≤╙ ╕∫≡ ⌂⸗ⱦꜞ♥▫⌐ ≢⅝╢ ▬

fiⱨꜝ─ ⅜ ⌂ ≤⌂∫≡™╢⁹ 

⁸SIP ⌐⅔™≡⁸ ╩ ≤⇔√ V2N ─ ⌐≈™≡

╩ ™⁸ │ ⇔√⅜ ─ ╩ ⇔√≤↓╤≢№╢⁹ 

↓─ ╩⁸ ⌐ ⅎ♪ꜝ▬Ᵽכ⅜ ∆╢ ⁸ ⁸ ⁸ ꜡Ⱳ♇♩⁸

ⱴ▬◒꜡⸗ⱦꜞ♥▫ ─ ⌂⸗ⱦꜞ♥▫⌐≈™≡⁸∕╣∙╣─ ⌐ ∂√ ╩ ╢↓≤≢

ה ─ ⅜ ↕╣╢⁹ 

╕√⁸ ⌐╙⁸ ⌂⸗ⱦꜞ♥▫─ ╩ ╕ⅎ√ ┼─ ─ ╕╡⅜ ↓∫≡⅔╡⁸

─ ⌂◖fiⱬfi◦ꜛfi⌐⅔™≡ ⌐ ∆╢ ⅜ ∆╢⁹ 

─☼כ◦≥☼כ♬─ ╩ ⌐⁸SIP ☻ⱴכ♩⸗ⱦꜞ♥▫ⱪꜝ♇♩ⱨ◊כⱶ─

₈SIP ☻ⱴ⸗ⱦ ₉≤™℮⁹ ≢ →╠╣≡™╢ ─Ⱶ♇◦ꜛfi─ ╩ ⌐

╩ ⇔≡™╢⁹ 

₈ │⁸ ╛⸗ⱦꜞ♥▫◘כⱦ☻─№╢═⅝ ≤⇔≡⁸₈ ⌐ ⇔≡ ה

⌐ ה ⌐∟╕ה ⇔ↄ ⅜⁸⸗ⱡ⅜⁸◘כⱦ☻⅜ ≢⅝╢⸗ⱦꜞ♥▫♦▫Ᵽ▬♪─⌂™

₉─ ╩ ∆⁹ 

⌐ ⇔≡ ה ⌐ ה ⌐∟╕ה ⇔ↄ⁸╖╪⌂⅜⁸⸗ⱡ⅜⁸◘כⱦ☻⅜ ≢⅝

╢⸗ⱦꜞ♥▫♦▫Ᵽ▬♪─⌂™ ─ ⌐ ↑≡⁸ ∆╢ ─☻ⱦכ◘הⱡ⸗ה ⅛╠⁸

⌐ ∆╢ ⌂ ⌐ ⅎ≡⁸ ⁸ ⌂≥─ ⌂⸗ⱦꜞ♥▫ ╛ ⇔™

⸗ⱦꜞ♥▫ ─ ╩ ⌐∆╢╟℮⌂Ɫכ♪≤♁ⱨ♩ ─▬fiⱨꜝ≤↓╣╠╩ ╖ ה∟╕╗

╩♄▬♫Ⱶ♇◒⌐ ⇔⁸ ≢ ⌐╛↕⇔ↄ ⌂☻꜠ⱶכ◦≢ ╩ ∆╢ⱪꜝ♇♩

ⱨ◊כⱶ ☻ⱴכ♩⸗ⱦꜞ♥▫ⱪꜝ♇♩ⱨ◊כⱶ ╩ ∆╢↓≤╩⁸ ─Ⱶ♇◦ꜛfi≤∆

╢⁹₉ 

⌂⅔⁸SIP ☻ⱴ⸗ⱦ ⌐⅔™≡⁸ ⅜ ∑╠╣≡™╢ │ ─ ≈≢№╢⁹ 

ה ה ה ─ ─ ─ꜞ☻◒ ⌐ ↑√ ▬fiⱨꜝ─  

⌂ ה ⌐ ↑√⁸V2X ─ ⁸ ┘ ─ ⁸  
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2.  ─  

2.1  ─  

 

2.1.  ─  

2.1.1  ₈ ⁸ ─ ⌂ ╩ ⌂☻꜠ⱶכ◦╢↑⅔⌐fiכ♂╗

₉ 

 ─ ─  

SIP ⌐⅔™≡ ⇔√ ─ ≢№╢ │⁸ ה ⌐

≈™≡│ ⌡ ╩ ⇔≡™╢⅜ ⁸ ◖☻♩ ≢─ ⅜ ↕╣≡™╢⁹∕─ ─√╘⁸

SIP ≢│ ─ ⌐≈™≡⁸ ─ ◖☻♩ ⌐ ∆╢ ╩ √

⌐ ∆╢⁹↓╣⌐╟╡⁸╟╡ ™ ◦♫ꜞ○┼─ ⅜ ≤⌂╢≤ ⅎ╢⁹ ⌂ │⁸

─ ≈≢№╢⁹ 

 SIP ≢│⁸ ⁸ ⁸ ─ ╩ ⇔√⁹↓─℮∟⁸ ┘

⌐≈™≡│ ⌐─╖ ≢⅝╢ ≤⇔≡ ⇔√⁹ │⁸

⌐ ≢⅝╢ ≢№╢⁹ 

─ ה ☻כⱬ♃כ♦─  

≡™⅔⌐ ה ⅜ ↕╣≡™⌂™ ┼─  

⌂⅔⁸ ⌐≈™≡│⁸ ◦☻♥ⱶ─ ─ ⅜ⱷכ◌כ↔≤⌐ ℮↓≤⁸ ↄ √⌂

≢№╢↓≤ ─ ╩ ╕ⅎ⁸ ⅜∕╣∙╣ ╩ ⇔⁸ ≢ ∆╢↓≤≤⇔≡™

╢ ─ ╩ ∂≡⁸ ה ⇔⁸ ╩ ╢⁹ 

 SIP ⌐⅔™≡│ ⌐⌂∫≡™√ ⌂ ⁸ ⁸ꜞ
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ꜟכ◖ ꜟכ◖ꜞ∟℮─ ⁸ ⌐ ∆╢ ─  

≢│⁸ ⌐╦√∫≡⁸SIP ≢ ⇔√⁸ ─ ╩ ≤∆╢V2N

╩ ∆╢⅜⁸ ⌐⅔™≡│ ⌐⌂∫≡™√ ⌂

⁸ ꜟכ◖ꜞ⁸ ꜟכ◖ꜞ∟℮─ ⁸ ⌐≈™≡─ ⌐ ∆

╢ ╩ ℮⁹ 

 ₈ ₉│⁸ ☿fi♃כ◦☻♥ⱶ≤ ╩ ≢ ⇔⁸ ☿fi♃כ ≢

─ ╩ ⌐ ∆╢ ≢№╢⁹₈ ₉│⁸ ⌐╟╢ ╩ ╦∏⁸

─ ⅜ ╘ ⇔≡™╢ Ɽꜝⱷכ♃⌐ ∫≡ ∆╢ ≢№╢⁹ 

 ─ │⁸ ⁸ ─ ─ ╩ ╘╢≤™℮ ╩ ⌐⁸ ⌂ ⌐

∂√ ⅜ ↕╣≡⅝√⁹↓℮⇔√ ⌂ │⁸ ≤™℮ ⅛╠│ ₁─ ╩

╙√╠∆≤↓╤≢№╢⁹↓↓≢│⁸∕℮⇔√ ⌂ ─℮∟⁸₈ ₉⁸₈ ₉⁸₈ꜞ

ꜟכ◖ ₉⌐≈™≡ ⌐ ∆╢⁹ 

ₒ ₓ 

─ ∆╢ ≢ ⌂ β─ ╩ ╢ ≢⁸ ─ ≤⌂╢

⅛╠ ╩ ≤⌂╢ ⌐ ╡ ⌐ ≢№╠⅛∂╘

╘╠╣√○ⱨ☿♇♩ ╩╙∫≡ ∆╢╙─╩™℮⁹ 

β  

⌐ ∫≡ ↕╣√ ≈⅛─ ╩ ─ ≤⇔≡ ™⁸ ™⌐ ─

╩╙√∑≡ ∆╢ ⁹ ≤╙™℮⁹ 

ₒ ₓ 

╩ ─ ⌐ ↕∑≡ ↕∑╢ ⁹ 

ₒꜞ◖כꜟ ₓ 

Ⱳ♃fi ─☻▬♇♅╩ ∆↓≤⌐╟╢ │ ⌐╟╡ ╩ ∆╢

↓≤⌐╟∫≡⁸ ↕╣√ ⌐ ╩ ⇔⁸ │ ⌐ ⌂ ╩ ⅎ╢↓≤─≢⅝╢

─↓≤⁹ │ ╩ ⇔≡™╢⅜⁸ ⅜№∫√≤⅝⌐│ ╩ ┘ ≥ꜟכ◖ꜞ╠⅛≥↓∆ ╪

≢™╢⁹ ─ ⌐╟∫≡⁸ ꜟכ◖ꜞ─ ⅜№╢⁹ 

ꜟכ◖ꜞ (1)  

┘ ∆ │ ≢⁸╙∫≤╙ ꜟכ◖ꜞ⌂ ≢№╢⁹ ╩ ≈⁹ 

ꜟכ◖ꜞ (2)  

┘ ∆ │ ≢⁸ │ √⌂™⁹ 

ꜟכ◖ꜞ (3)  

┘ ∆ │ ≢⁸ ⅛╠─ ─╖∞∫√ │ ─╖╩ ┘ ⇔⁸ ─

╖╕√│ ⅛╠─ ⅜№∫√ │ ≤ ─ ╩ ┘ ∆⁹↓─↓≤⅛╠₈

₉╕√│₈ ₉≤ ┌╣╢↓≤⅜№╢⁹ ⅛╠─ ─╖∞∫√ ⁸

─ ⅜ ⌐⌂╢↓≤⅜№╢√╘⁸ ⇔≡ ↄ∆╢ ╩ ≈⁹ 

 ₈ ⱪꜝ♇♩ⱨ◊כⱶ─ ₉ 

⌂ ⌐ ∆╢√╘⁸ ╩ꜞ▪ꜟ♃▬ⱶ≢ ∆╢ ⱪꜝ♇♩ⱨ◊כⱶ╩

∆╢⁹ ─ ╛ ◘▬◒ꜟ⌂≥─ ╩ꜞ▪ꜟ♃▬ⱶ≢ ≢⅝╢╟℮⌐⇔⁸ ⱷ

⁸כ◌כ ⌂⸗ⱦꜞ♥▫⁸ ─ ™ ⅜ ≢⅝╢ ╩ ∆╢⁹ 

 ₈ ⱪꜝ♇♩ⱨ◊כⱶה⸗ⱦꜞ♥▫ ▬fi♃ⱨ▼כ☻─ ₉ 

⌂⸗ⱦꜞ♥▫⅜⁸ ⱪꜝ♇♩ⱨ◊כⱶ⅛╠ ╩ ∆╢√╘⌐⁸▬fi♃ⱨ▼כ

☻─ ╩ ∆╢⁹↓╣⌐╟╡⁸⸗ⱦꜞ♥▫ ─◦☻♥ⱶ≤ ⱪꜝ♇♩ⱨ◊כⱶ≤─

⌂ ⅜ ≤⌂╢⁹ 

 ₈ ─ ₉ 
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─ ┘⸗ⱦꜞ♥▫⌐≈™≡ ╩ ╘╢⁹ 

(1) ┼─  

LTE ╩ ™√ V2N ─ ╩ ∆╢ V2N PICS ⌐≈™≡ ╩

℮⁹ 

( 2) ⅜™ ┼─  

⅜™ ⌐≈™≡│⁸ ⁸ PICS ≤ ┌╣╢ Bluetooth ╩ ⇔√ ─

⅜ ↕╣≡⅝√⅜⁸ ₈ ⁸ ─ ⌂ ╩ ⅔⌐fiכ♂╗

⌂☻꜠ⱶכ◦╢↑ ₉─ ╩ ⅎ≡⁸ √⌐ ∆╢ ⱪꜝ♇♩ⱨ◊כⱶ

─ ≤∆╢↓≤⁸ ─ PICS─ ╩ ╕ⅎ≡⁸☻ⱴⱱ ─ ╩ ⇔√ ╩

∆╢↓≤ ╩ ∆╢⁹ 

( 3) ꜡Ⱳ♇♩⁸ⱴ▬◒꜡⸗ⱦꜞ♥▫ ↑ ─ ⌐ ↑√  

─ ⇔™ ꜡Ⱳ♇♩⁸╕√ ⌂ ↑⅜ ╕∫√↓≤⌐╟╡ ⅜ ╕╣╢ⱴ

▬◒꜡⸗ⱦꜞ♥▫ 5⌐≈™≡⁸ ⌐⅔↑╢ ─ ╩ ╢ ≢⁸ ─ ⅜ ⌂◘

ⱳכ♩≤⌂╢ ⅜№╢⁹↓℮⇔√⸗ⱦꜞ♥▫─ ╩ ╕ⅎ√ ⌐≈™≡ ∆╢⁹ 

⌂⅔⁸(2) ≢ ═√ PICS⌐ ∆╢ ⌐≈™≡╙⁸ ꜡Ⱳ♇♩⁸ⱴ▬◒꜡⸗ⱦꜞ♥▫ ↑┼

─ ⌐≈™≡ ∆╢⁹ 
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 PICS⌐ ∆╢ 2≈─  

PICS Pedestrian Information and Communication System ◦☻♥ⱶ₉

│⁸ ⁸ ⁸ ⌐ ╩ ≡√ ≤⇔≡⁸Bluetooth ╩ ∆╢ PICS─

⅜ ↕╣≡⅝√⅜⁸ ≢│⁸ ─ ╡ ⇔≡⁸2≈─ ─ ╩ ℮⁹ 

2.2 PICS⌐ ∆╢ 2≈─  

 

 ⱴ▬◒꜡⸗ⱦꜞ♥▫ 

◐♇◒Ⱳ⁸╢∆≥╘∂│╩♪כ ╟╡◖fiⱤ◒♩≢ ⅜ ↄ ─ ⌂ ─ ≤

⌂╢ ╕√│ ╡ ─ ─↓≤⁹ 



9 

 

 

2. 1. 2 ≤◘Ⱪ♥כⱴ─  

│⁸ ↔≤─ ≈─◘Ⱪ♥כⱴ⅛╠ ↕╣╢⁹ 

ⱴכ♥Ⱪ◘ ה ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆

╢ ◖☻♩⌂ ─ ─ ₉ 

○ⱶ꜡fi♁כꜙꜞ♁ꜟ▪◦כ◦ꜛfi☼  

ⱴכ♥Ⱪ◘ ה ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆

╢ V2N ⌐╟╢ ─ ─ ₉ 

○ⱶ꜡fi♁כꜙꜞ♁ꜟ▪◦כ◦ꜛfi☼  

ⱴכ♥Ⱪ◘ ה ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆

╢ ⱪꜝ♇♩ⱨ◊כⱶ⅛╠ ⌂⸗ⱦꜞ♥▫ ┼─ ╩ ∆╢I/F

─ ─ ₉  

ⱴכ♥Ⱪ◘ ה ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆

╢ ⁸ ─ ⌂ ╩ ☻꜠ⱶכ◦╢↑⅔⌐fiכ♂╗

⌂ ─ ₉  

ⱴכ♥Ⱪ◘ ה ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆

╢ ─ ⌐┘╠⌂☻כⱬ♃כ♦ ─

─ ₉ Ɽ♫♁♬♇◒ ◖Ⱡ◒♩  

ⱴכ♥Ⱪ◘ ה ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆

╢ ⱪꜝ♇♩ⱨ◊כⱶ─ ☼כ♬⌂ ⌐ ∆╢  

UTMS  

≤ ◘Ⱪ♥כⱴ─ │ ─ ╡≢№╢⁹ 2.2⌐ ◘Ⱪ♥כⱴ≤

≤─ ╩ ∆⁹ 

⌐ ∆╢ ⌐≈™≡│⁸ ≢№╡⁸ ⌐≈

™≡│⁸ ↔≤⌐ ╩ ™⁸∕─ ╩ ╘≡ ╩ ∆╢↓≤⅜

≢№╢√╘⁸ ─ ⌐╕√⅜∫≡™╢⁹ 
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2.1 ≤◘Ⱪ♥כⱴ─  

 

2. 2.  ◘Ⱪ♥כⱴ≤♥כⱴ ≤─  
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2.1. 3  

β ⁸  

─≢╕♩כ◕☺כ♥☻⁸│≢ 2023 2025 ─ ╩₈ ☺כ♥☻₉

♩כ◕ ─ 2026 ┘ 2027 ╩₈ ₉≤™℮⁹ 

  

⌐ ═√ ╩⁸ ⌐ ⇔⁸ ⌂ ─ ╩ ╢⁹∕─√╘⌐│⁸

─ ─≢fiכ◦ ╩ ∆╢√╘─ ⅜ ⌂ ≤⌂╢↓≤⅛╠⁸

⌐ ─ ─ ╩ ℮⁹ 

⌐ ⌐ ⌂ ╩ ⇔⁸ ╩ ⇔√ ╩ ∆

╢⁹ 

⌐│⁸ⱪꜝ♇♩ⱨ◊כⱶ╩ ─ ≤⌂╢ ╩ ≤⇔≡

⇔⁸ ה ╩ ∆╢⁹╕√⁸▪fi◔כ♩ ⁸ ╩ ∂≡⁸

─ ≤⌂╢ ⌂⸗ⱦꜞ♥▫≤─ ─√╘─ ╩ ℮⁹ 

 ⌐⅔™≡╙⁸ ☿fi♃כ◦☻♥ⱶ⁸ ─ │⁸ ⅜ ∆╢

⌐╟╡ ⌐│ ↕╣≡™╢⅜⁸ ה ╩ ⅜ ⇔≡™╢↓

≤⅛╠⁸ ≢ ─ ⅜ ⇔≡™╢⁹ ─ ─ ╩ ╢ ≢⁸

─ ⌐⅔™≡ ╩ ⌂☻꜠ⱶכ◦⁸™ ⅜ ⌐ ╦╣╢

⅛⌐≈™≡ ╩ ℮ ⅜№╢⁹ 

  

≢ ∆╢ ╩▫♥ꜞⱦ◙כꜚ─ ╘╢√╘⌐│⁸ ⌂⸗ⱦꜞ♥▫╩ꜚכ

≡⇔≥כ◙ ╡ ╖ⱪꜝ♇♩ⱨ◊כⱶ─ ╩ ⌐ ⇔≡╙╠℮↓≤⅜ ≢№

╢↓≤⅛╠⁸ ⌐⅔™≡⁸ ─ ─ ╩ ℮⁹ 

─ ≤⌂╢ ⌂⸗ⱦꜞ♥▫≤─ ╩ ╡⁸ ─ ╩

√ ╩ ℮⁹∕─ ⌐│⁸ ╛ ≤◖ꜝⱲ꜠כ◦ꜛfi╩ ╡⁸ ↕╣√

╩◒♇Ᵽ♪כ▫ⱨ╛♃כ♦ ⌐ⱪꜝ♇♩ⱨ◊כⱶ─ ≤ ╩ ╢⁹ 

∕─ ╩ ╕ⅎ ─ ⅜ ∫√ ┼─ ╩ ℮⁹ 

⌂⅔⁸⸗ⱦꜞ♥▫ ⌐ ∆╢ ─♁ⱨ♩►▼▪⌐≈™≡│⁸ ╕≢

⌐ ∆╢ ♁ⱨ♩►▼▪─ ╩ ⇔⁸ ⌂⸗ⱦꜞ♥▫ ⌐♁ⱨ♩►

▼▪─ ╩ ∆↓≤╩ ⇔≡™╢⅜⁸ ╕≢─ ≢ ∆╢ ⌐

∆╢♁ⱨ♩►▼▪⌐≈™≡⁸ ╩ ⌐∆╢ ╩ ∂╢↓≤⅜≢⅝╢⅛⌐≈™≡

∆╢⁹ 

╕√⁸ ≢ ═╢ ─ ⁸╩☻כⱬ♃כ♦─╘√─

⌐ ↕╣√ ≢ ∆╢⁹ 

 

2.1.4 ≤∆╢⸗ⱦꜞ♥▫≤  

≤∆╢⸗ⱦꜞ♥▫│⁸ ⁸ ⁸

┘ ╩ ⇔≡⅔╡⁸∕╣∙╣⌐≈™≡⁸ ⁸▬fi♃ⱨ▼כ☻

┘ TSDB⅛╠⌂╢ ⁸∕╣╠╩ →╢ⱪꜝ♇♩ⱨ◊כⱶ ─√╘─

─ ⌐ ╡ ╪≢™╢ 2.3. ⁹ 
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 2. 3.  ≤∆╢⸗ⱦꜞ♥▫≤  
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3.   

₈╢№≢ꜟכ◗ ה ⌐ ⅜☻ⱦכ◘הⱡ⸗ה ≢⅝╢ ─ ₉─√

╘⁸◘Ⱪ♥כⱴ─ ╩ ≤⇔≡⁸ ⁸ ה ╩

⌐ ⇔⁸SIP ╩ ⇔≡™╢ 3.1. ⁹ 

 

 3.1. ─≢╕ꜟכ◗   

3.1  ─  

 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

◖☻♩⌂ ─ ─ ₉ 

ה TSDB Traffic Signal informatio n Database ─  

ה ─  

ה  ╩  

ה ─ ◖☻♩ ≤ ─√╘─ ─  

ה ─ ⅔╟┘ ─ ─ ╩ ╗ ⌂ ─  

 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

V2N ─ ─ ₉ 

ה ⱪꜝ♇♩ⱨ◊כⱶ ─  

ה ─ ⁸V2Nה☿fi♃כ ⱷ♇☿כ☺

─  
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─☻כ◔☻כꜚה ┼─ ─√╘─ ⱪꜝ♇♩ⱨ◊כⱶ╩ ™

√ ─  

ה ⱪꜝ♇♩ⱨ◊כⱶ─ꜚכ◔☻כ☻ ─  

ה ⱪꜝ♇♩ⱨ◊כⱶ─◖☻♩♄►fi  

ה ─ ─ ╩ ╗ ⌂ ─  

 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

ⱪꜝ♇♩ⱨ◊כⱶ⅛╠ ⌂⸗ⱦꜞ♥▫ ┼─ ╩ ∆╢ I/F ─

─ ₉ 

ה ─ ⁸V2Nה☿fi♃כ ⱷ♇☿כ☺

─  

BLE(Bluetooth Low Energy)ה ─ ⁸BLE

▪ⱪꜞ◔כ◦ꜛfi ─  

ה ─  

 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

⁸ ─ ⌂ ╩ ⌂☻꜠ⱶכ◦╢↑⅔⌐fiכ♂╗

─ ₉ 

ה ─  

ה ⌂⸗ⱦꜞ♥▫⅜ ╩ ∆╢√╘─●▬♪ꜝ▬fi─  

ה ─  

 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

─ ⌐┘╠⌂☻כⱬ♃כ♦ ─

─ ₉ 

ה ─ ─ ה ☻כⱬ♃כ♦

─  

ה ─ ─  

ה ⱪꜝ♇♩ⱨ◊כⱶ─ ▬fi♃ⱨ▼כ☻ ╩ ╗ ─

 

ה ⌂⸗ⱦꜞ♥▫╩ ≤⇔√ ─ ▬fi♃ⱨ▼כ☻ ─  

ה ⌂⸗ⱦꜞ♥▫⅜ ╩ ∆╢√╘─●▬♪ꜝ▬fi─  

ה ─ ⱪꜝ♇♩ⱨ◊כⱶ─ ה ─ ⁸ ─  

 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

ⱪꜝ♇♩ⱨ◊כⱶ─ ☼כ♬⌂ ⌐ ∆╢ ₉ 
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ⱴכ♥Ⱪ◘ה ⌐ ↕╣√ ─≈™√ ╩ ⌐╟╡ ∆╢ 

ה ⌂⸗ⱦꜞ♥▫⌐ ☻כꜙ♬╢∆ ─  

 

3.2  ─  

╩ ╕ⅎ 2026 ⅛╠ 2027 ⌐≡ ∆═⅝ │ ─ ╡⁹ 

 ◘Ⱪ♥כⱴ 1 5  

ה ☻כⱬ♃כ♦ ─√╘─●▬♪ꜝ▬fi─  

ה ─ ⅛  

ה ─ ⅜ ∫√ ┼─  

ה ─ ╩ ╕ⅎ√ ─ ─  

 ◘Ⱪ♥כⱴ 6  

ה ─ ╡╕≤╘ 

ⱴכ♥Ⱪ◘ה ≢ ↕╣√ ⁸ ─ ⌐⅔↑╢  

ה ─  

 

4.  XRL 

   2027 ╕≢⌐ ∆═⅝ X- RL │ ─ ╡⁹ 

 TRL 

ה ⁸ ─ ⌂ ╩ ⌂☻꜠ⱶכ◦╢↑⅔⌐fiכ♂╗

7  

ה ⌂⸗ⱦꜞ♥▫╩ ≤∆╢ ⱪꜝ♇♩ⱨ◊כⱶ─ 7  

▫♥ꜞⱦ⸗הⱶכ◊ⱪꜝ♇♩ⱨה ▬fi♃ⱨ▼כ☻─ 7  

ה ─ 7  

 BRL 7  

 GRL 6  

 SRL 6  

5. KPI  

≢ ∆═⅝ KPI│ ─ ╡⁹ 

ₒ ₓ 

¶ ⸗ⱦꜞ♥▫ ה ─  

¶ ⸗ⱦꜞ♥▫ ─  

¶ ◄ꜞ▪≢─ ≤⇔ ╩ ≤∆╢ ⌐ ∆╢ ꜞ☻◒ ─
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ₒ ₓ 

¶ ⸗ⱦꜞ♥▫ ─ ─  

¶ ≢─⸗ⱦꜞ♥▫ ─ ⌐ ↑√ꜞⱨ□꜠fi☻꜡כ♪ⱴ♇ⱪ─  

¶ ≢─ ≤⇔ ╩ ≤∆╢ ⌐ ∆╢ ꜞ☻◒ ─  

ₒ ₓ 

¶ ⸗ⱦꜞ♥▫ ─  

¶ ≢─⸗ⱦꜞ♥▫ ─  

¶ ─  

♃כ♦ ⌐≈™≡ ∆═⅝ │ ─ ╡⁹ 

¶ ⱪꜝ♇♩ⱨ◊כⱶ─♦כ♃ ⌐ ↑√▬fi♃ⱨ▼כ☻─  

¶ ─ ╛⸗ⱦꜞ♥▫◘כⱦ☻ ⌐╟╢ ⱪꜝ♇♩ⱨ◊כⱶ─
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6.   

│⁸ UTMS ⁸○ⱶ꜡fi♁כꜙꜞ♁ꜟ▪◦כ◦ꜛfi☼

⁸ ┘Ɽ♫♁♬♇◒◖Ⱡ◒♩ ─ 1 ⁸ ⌐╟╢◖fi♁

 ⱶ≢№╢⁹▪◦כ

⌂⅔⁸ UTMS │⁸Ɽ◦ⱨ▫♇◒◖fi◘ꜟ♃fi♠ ⌐

☼כ♬⁸≢ ─ ╩ ↑√⁹ 

₈ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ ₉⌐≈™≡│⁸7. ┼─

┘◘Ⱪ♥כⱴ ─ ≢ ═╢⁹ 

 

 
 ⱶכ◐☻ 6.1
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7.  ┼─  

7.1 ה  ה ─ ─  

┼─ ─ ≤∆╢√╘⁸31─ ⁸ ╩ ≤⇔≡⁸ ה ─○Ⱪ◙

╩Ⱪכ ↑╢₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ₉ ₈

₉≤™℮⁹ ╩ ⇔√⁹ ⌐⅔™≡⁸ ─ ─♅▼♇◒⁸

─ ⌐ ∆╢ ╩ ∫≡™╢⁹ 

╕√⁸ ─ ⌐≈™≡│⁸ ─ ─╖≢│ⱨ◊꜡כ∆╢↓≤⅜ ⇔™√

╘⁸ UTMS ⌐ ≈─ ╩ ⇔≡⁸ ⌐ ⅜ ™

⌐╟╢ ╩ ™⁸∕─ ╩ ⌐ ∆╢ ╩ ⇔≡ ⇔≡™╢⁹ 

ⅎ≡⁸ ⌐╟╢₈ ─ ⌐ ∆╢ ₉╩ ⁸ ⌐

↑√ ╩ ⇔≡™╢ 7.1 ⁹ 

∞ ᶄᵰ

≠╢

ᶹḻḝḱḩᴻ᷀ᴻ ᶿḨḵḻḅᴻ᷿ᶷḳḅḲḭᴻ᷿ḯḻḂ

᷈ᶹḐ

ḙḒḅḓḋ᷄᷈ḕ᷄Ḑ

ḩᴻ᷀ᴻ SUBARU
ḐḰḇ

ḏḻḅᴻ

ḪḛḲḎᶸ BOLDLY
ḪḛḲḎᶸ
ḃḱ᷈ḧḭ᷆ᴻ᷿ḯḻ᷿ḁḎḨ
᷅ḳᴻḟ

╗ ḵḤḋḐḏḲḘḲᴻ
Ḧᶹ᷄ḵḪḛḲḎᶸ

᷅ᴻ᷅ḳ
ḐḨḐḨHḃᴻḳḁ ḛHᴻḞᶹ

ḄḻḲḻ
LINE Ḭḝᴻ

ḒḛḇᶹḨḀḫḙḻ

NTTḑ᷈Ḫ
ḅḝḐḘḻ᷄
KDDI
ḃḱ

╗
♬ ḃḻḇᴻ
╗ ᷿ḁḎḨḃḻḇᴻ

ⱱ ᷈ḻḅᴻ᷿ᶷḨ

ᶿḞ
᷾ᴻḘ

ᴲ שׁ

V2N

Å

Å

ṕ Ṗ

▀

Ḃᶘ

ᶍ ᶊ ᵸᶪ

UTMSẸᵓ τ ΰθ Ṝ⌠Ộ ᵓ
π ⇔ Ϭᾁ

ὕ╔ ︠℗πẸṳϬם☼

 
ה 7.1 ה ─ ─  
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7.2 ─◦☻♥ⱶ ה ≤ SIP ≢─ ≤─ ≤─  

SIP ─ ╩ ╕ⅎ⁸ ─◦☻♥ⱶ ה ╩ ⇔≡™

╢⁹ 

⌐⅔™≡ ╩ ⇔⁸ ⅜ ∆╢₈ ⱪꜝ♇♩ⱨ

⅜ⱶ₉כ◊ ⌐ ∆╢ ┼כ◙כꜚ─ ╩ ∆╢◦☻♥ⱶ ה

╩ ⇔≡™╢⁹ ⁸ ה ─ ╩ ≡⁸ ⁸ ─ ╩ ╘≡

™ↄ ⅜№╢ 7.2 ⁹ 

( )

*ểḲ

‹ ῈṐ
ˢ ˣ

ṕ Ṗ

TSDB *ể

SIP 3

‹ ῈṐ
ˢ ˣ

TSDB

MQTT
‹ Ṑ

ᾉ

‹
ФжАЕТ϶˔Эṁ

ם ᾓχθϛם ‹ ͥ͛
Ṑ ẉό ЈрЌ˔χṐ Ϭםᾝ

ÅSIP ͏ṍπψּזᵓם τ
σ ( ⱫˣτḩβϥṪ ᵫ
Ϭ“Μṛᶊʾ▫ Ϭ⌠ β

ϥρρϜτם ☼םᾓϬם

Åּזᵓם ⱲψζϦϣχ χṐ
Ϭ σ τ ╩ ΰ

θτ 

Å ᾉʾ ᾉτ βϥ
ψSIP ͏ṍ ῇϜ▪

Åг˔ІϾ˔Іχ ἕχḢ Τϣ

ᴂ

‹

JMDS

‹
ЀрЊ

S
IP

͏
ṍ

זּ
ᵓ
ם

Ⱳ

MQTT ֹ ᶆ ᶉIoT ᵰᶍḩḋḃᴻḀ ḟḵḐ᷈ḳᶆᵡ MᶅQTT ᶱ ᵸᶪ

 

SIP ≢│ ⌐ ⌂ ה  ( ⌐ ∆╢ ╩ ™ ה

╩ ⇔ ╩ ─☻כ◔☻כꜚ⁸√╕⁹╢∆ ─ ⅛╠⁸

─ ≢ ⌐╙ ∆╢⁹ ⅎ≡⁸ ◖fi♁⁸NTT♦כ♃◖fi♁ JMDS

≤─ ╩ ╢⁹ 

 JMDS Japan Mobility Data Space ─☻ⱴכ♩⸗ⱦꜞ♥▫ 1.0 ⅔╟┘ √⌐

∆╢☻ⱴכ♩⸗ⱦꜞ♥▫ 2.0 ╩ ⅎ╢√╘⌐ ╘╠╣≡™╢ ה ה ─ ₁⌂

─ ה ⌐ ─♃כ♦╢∆ ⁹ │∕╣╠─ ה ╩

⌂ ⌐ ⇔≡ ∆╢⁹ 

⌂⅔⁸ ה ⌐ ∆╢ │ SIP ╙꜠

≡⇔≥כ◦● ⇔⁸ ⌐ ≡╢↓≤╩ ⇔≡™╢⁹ 

 

7.3 ⱴ♇ⱪ♪כ꜡─   

≢│⁸ ─ ⌐╟╡⁸ ┼─ ╡ ╖╩ ╘≡™╢⁹ 

SIP 3 2027 ╕≢─ ┘ ─ ꜠כ◙כꜚ⁸≢

7.2 ◦☻♥ⱶ ה ≤ SIP ≢─  
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ⱦꜙכ╩ ℮↓≤⌐╟╡⁸ ⅜≥↓╢⌂≥כ♄ꜟⱱ◒כ♥☻─ ≢⅝╢ ה

⌐ ⇔≡ ⇔≡™ↄ↓≤╩ ⇔≡™╢⁹ 

⁸ ⌐ ╦╢ ⌐≈™≡│⁸ ↕╣≡™╢ ⁸ ┘

─₈ ▬fiⱨꜝ ₉⌐⅔↑╢ ─ ⁸ ─ ⅜ ╪∞

≢⁸ ─ⱶכ◐☻ ⁸ ─ ⌐ ╩ ╘≡™ↄ↓≤╩ ⇔≡™╢⁹ 

√∞⇔⁸◘Ⱪ♥כⱴ ≢ ╩ ∫≡™╢₈ PICS₉⌐≈™≡│⁸SIP 3

─ ⁸ ╩ ≡⁸ ⁸ ≤─ ╩ ⇔≡™╢ 7.3

⁹ 

 
ⱴ♇ⱪ♪כ꜡─ 7.3  
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7.4  XRL┼─  

XRL⌐≈™≡│⁸ ─ │⁸ ⅜ ↄ ⇔√ ≢ ↕╣╢ ⅜№

╢√╘⁸GRL─ ⅜ ≢№╢⁹∕℮⇔√ ╩ ⇔≈≈ ╩ ≡⁸ ╩ ╘

≡™╢⁹ 

⌂⅔⁸HRL│⁸ ─ ⌐│ ╕╣≡™⌂™ ≢№╢⁹ 

 
7. 4 XRL ┼─ ╡ ╖ 
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7. 5 ⅜╙√╠∆  

SIP ☻ⱴ⸗ⱦ ─ ≢№╢₈ ⌐ ⇔≡ ה ⌐ ה ╕ה

∟⌐ ⇔ↄ ⅜⁸⸗ⱡ⅜⁸◘כⱦ☻⅜ ≢⅝╢⸗ⱦꜞ♥▫♦▫Ᵽ▬♪⌂™ ₉⌐

↑≡ ⅜ ∂╢↓≤╩ ⇔≡™╢ 7.4 ⁹ 

─ ≤⇔≡⁸ ─ ─ ╩ ⇔≡™╢⁹ 

─≢ ה ─ꜞ☻◒  

™⇔ ה ≢№╢ ◐♇◒Ⱳ⁸♪כ ꜡Ⱳ♇♩ ─ ─√╘─

 

↓╣╠╩ ∆╢√╘⁸ ─╟℮⌂ ╩ ∆╢√╘─ ╩ ∆╢ ≢

⇔≡™╢⁹ 

ה ה ─ ⁸ ⌂  

™⅜ ה ⁸ ─ ─ ⌂  

♪כⱲ◒♇◐ ה ─ ⌐⅔↑╢ ⌂  

─≢ ה ─  

 

7. 5  ⅜╙√╠∆  
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7. ─┼כꜙⱦ꜠כ◙כꜚ 6  

─ ≤⇔≡⁸ ┘ ╩כꜙⱦ꜠כ◙כꜚ╢↑⅔⌐

┘ ⌐ ∆╢↓≤╩ ⇔≡™╢⁹ 

╕√⁸2025 ⌐│⁸ UTMS ⅜ ⇔≡⁸◦fiⱳ☺►ⱶ╩ ⇔⁸

─ ⌐כ♄ꜟⱱ◒כ♥☻╩ ⇔⁸ ⌐ ↑√ ╩ ╢

≢№╢⁹ 

 
─┼כꜙⱦ꜠כ◙כꜚ 7.6 ╡ ─┼כ♄ꜟⱱ◒כ♥☻)╖  
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8.  ⌐⅔↑╢ ≤ ⌐≈™≡  

8.1   

8.1. 1 ─  

≢│⁸V2N ⌐ ∆╢ ⁸ ⁸

─ ╩ ≤∆╢⁹ 

2024 │ ╩ ℮≤≤╙⌐⁸ ─◖fi♁ ◖fi♁⁸NTT♦כ♃

◖fi♁ ≤─ ─√╘─ ╩ ∫√⁹ 

 
8.1 ─  

8.1.2  ◦☻♥ⱶ ₒ ₓ 

◦☻♥ⱶ─ │⁸ ◦☻♥ⱶ≢ ∆╢ ─ ⌐╙⌂

╢⅜⁸ ─ ─ 7.2 ╩ ⌐ ∆╢≤™℮ ≢

╩ ╘≡⅔╡⁸ ─ ─ ╣╩ ∆╢ ≢№╢ 8.2 ⁹ 

’ ’ ’ PF ה

IF ☻ⱦכ◘’  

─ ⌐│⁸ ◖fi♁ ◖fi♁⁸NTT♦כ♃◖fi♁ ≤─ ─√╘─

╖╙ ╖ ╗↓≤≤⇔≡™╢⁹ 

≤ ⱪꜝ♇♩ⱨ◊כⱶ│⁸ │ ≤™℮↓≤⅛╠⁸

⌐ כⱣכ◘╢∆ ≢ ∆╢⁹ 
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8.2 ◦☻♥ⱶ  

8.1.3   

│⁸ ⌐ ─ ╩ ⌡╢ ⱪꜝ♇

♩ⱨ◊כⱶ╩ ∆╢ ⅜№╢↓≤⅛╠⁸∕─ⱪ꜡♩♃▬ⱪ≤⇔≡⁸ ┘

─ ⌐╕√⅜╢ ◦☻♥ⱶ ╩ ∫≡™╢ 8.3 ⁹ 

│⁸SIP ≢ ≤⌂∫√ ╩כ◦●꜠─⧵⁸╡№≢ ∆╢⁹

⁸ │ √⌐ ⇔√ ≢№╢⅜⁸ ≤⌂╢ ⌐≈™≡│⁸

┘ ─ ─ ⅜ ⇔⁸ ─ ╩ ∆╢ ≢⁸ ─

⅜Ᵽꜝfi☻╟ↄ ⇔≡™╢↓≤⅛╠⁸165 ≤™℮ ⌂⅛∫√ ≢─

╩ ∆╢ ≢№╢⁹ 

↓↓≢⁸₈ ⌐ ₉≤™℮─│⁸ │⁸ ⅛╠─ 1

≢─ ╩ ∫≡⅝√ ( )≤⁸SIP ─ ⌐╟╡ ╠⅛

⌐⌂∫√ V2N ─ ─ ⌐⅔↑╢ ╩ ╕ⅎ√ 0.1 ≢─

╩ ⌐∆╢ ⇔™Ᵽכ☺ꜛfi─ ╩ ∆⁹ 

( )⅜ ☿fi♃כ⅛╠─Ⱡ♇♩꞉כ◒╩ ⇔√ ≢№∫√─⌐

⇔⁸ ⇔™ ( )│⁸╟╡ ─ ™ GPS⌐╟╢ ╩ ⇔≡™

╢⁹ 

( )─ │⁸SIP ─ ╩ ⌐ ⁸ ⅜

─ ╩ ∫√ ⇔≡™╢╙─≢№╡⁸SIP⅜╙√╠⇔√ ▬fiⱨꜝ─

ꜞ♦◙▬fi≤™℮↓≤⅜≢⅝╢⁹ 

 



26 

 

 

 
8.3  
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8.2  

8.2.1  ─  

⌐ ─┼כ♄ꜟⱱ◒כ♥☻√↑ ─ ╩ ◔☻כꜚ─כ◙כꜚ⁸╘√╢

⌐☻כ ⇔√ ╩ ∆╢↓≤╩ ⇔≡™╢⁹√∞⇔⁸ ─≥כ◙כꜚ⁸

⅜ ≢№╢√╘⁸ ─ ⌐≈™≡│ ╙ ↕╣╢⁹ 

⌂⅔⁸ ◖fi♁ ┘ NTT♦כ♃◖fi♁ JMDS≤─ ⌐≈™≡│⁸

⌐⅔™≡╙⁸ ⇔≡ ∆╢ ≢№╢⁹ 

 

 
8.4 ─  

8.2. 2 ─  

⌐╙ ═√ ╡⁸ ⌂⸗ⱦꜞ♥▫╩ ≤⇔√ ╩ ∫≡™ↄ ⁸

⅜ ↕╣≡™ↄ↓≤⌐⌂╢⅜⁸◖☻♩ ⁸ ⌐ ≢│⌂™√╘⁸

⌐№╢ ─ ╩ ⇔≡⁸ ╩ ∆╢↓≤╩ ⅎ≡™╢ 8.5 ⁹ 

⌐≈™≡│⁸ ≢№╢ ┘ ⌐ ∆╢ ⱨ▫

⌐☻כ◖⁸♪ꜟכ ╩ ╡ ↑≡ ∆╢↓≤╩ ⇔≡™╢⁹ 

ⅎ≡⁸ ⌐⅔™≡ ╩ ↑╢↓≤⅜≢⅝╢ V2N ─ ─

╩ ⅛⇔≡⁸ ⅎ┌⁸ ⁸♦ꜞⱣꜞכ꜡Ⱳ♇♩ ─ ☿fi♃כ⌐⅔

™≡⁸ ╩ ↑╢ ≢─ ╩ ⌐ ⇔≡™ↄ↓≤╩ ⇔≡™╢

8.6 ⁹ 
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8.5 ─  
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8.6 ─  fiꜛ◦כ◔꜡▪≥
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9.   

₈12.  ╡ ╖₉≢╙ ═╢⅜⁸ ⌐⅔™≡╙⁸ ╩ ╘⁸ ─

ה ⌐ ∆╢ ⁸ ─ ⅜ ╠╣≡™╢≤↓╤≢№╢⁹ 

∕─ ≢⁸2022 ╕≢─ SIP ≤ ⇔⁸ ⌂⸗ⱦꜞ♥▫─ ╩ ╕ⅎ

√⁸ ⅜ ⌐⌂∫≡™╢≤ ╦╣⁸SIP 3 ─ ≤ ╩ ⌐∆╢ ⅜

⌐╙ ∆╢↓≤╩ ╦∑╢⁹↓↓≢│⁸SIP ╩◒כⱣꜟⱬfi♅ⱴכ꜡◓─

∆╢≤≤╙⌐ 9.1 ⁸ 9.1 ⁸ ─ ╩ ⌐ ═√™⁹ 

SIP ≢│⁸ITS ╩ ⇔√ V2I⌐╟╢ ╩ ⌐ ↑≡

⇔√≤↓╤≢№╢⁹∕─ ╩ ⅛⇔√⁸ ≢─ ⌐≈™≡─

╡ ╖│⁸ ─ ⌐ ⇔⁸ ⌂ⱪfiכ○ ≢ ╩

⇔√ ⁸ ◦☻♥ⱶ─ 0.1 ⌐╟╡⁸ ⁸ ─

≢⁸ ⌐ ⌂꜠ⱬꜟ╩ ⁹⁹↓╣⌐⁸ ─ ─ ╩ ⅎ╣┌⁸

⌂⸗ⱦꜞ♥▫─ ─ⱷꜞ♇♩⅜ ╦╡⁸∕─ ╩ ⅛⌂╙─⌐≢⅝╢≤ ⇔≡

™╢⁹ 

◒כⱣꜟⱬfi♅ⱴכ꜡◓ 9.1 2022 ⁸SIP  
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◒כⱣꜟⱬfi♅ⱴכ꜡◓ 9.1 2022 ⁸SIP  ♩כꜗ♅כ♄כ꜠
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10. ה   

10.1  ─  

  

╩ 2023 2025 ⌐ ⇔⁸ ≢ ⌂ ─ ╩

∆╢⁹2026 ⁸2027 ⌐⁸ ⌂⸗ⱦꜞ♥▫╩ꜚכ◙כ≤⇔≡ ╡ ╖⁸

≢ ⱪꜝ♇♩ⱨ◊כⱶ─ ╩ ⌐ ∆╢ ≢ ╩ ⇔≡

™╢⁹ 

2024 ⌐⅔™≡⁸ │ ╡ ⇔≡™╢⁹ 

 

 

10.1.1  
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 ◘Ⱪ♥כⱴ─ ⌂ ⁸ ⌂ ⁸2025 ─  
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35 

 

 

10. 2 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

◖☻♩⌂ ─ ─ ₉ 

 ─  

─ ⌐ ↕╣≡™╢ 21 ─ ─℮∟⁸ │ ☿fi

⌐כ♃ ↕╣⌂™ ≢№╢⁹SIP ≢│⁸ ─

╩ ℮ V2N ≤⇔≡⁸ ╩ ⇔ ╩ ∫≡⅝√⅜⁸ ⌐ ↑≡│

◖☻♩ ה ≢─ ⅜ ↕╣≡™╢⁹∕─√╘⁸ ◘Ⱪ♥כⱴ≢│⁸

─ ╩ √⌂ ⌐╟╡⁸╟╡ ◖☻♩≢ ─ ╩ ⇔√ ≢

≢⅝╢↓≤╩ ∆╢⁹⌂⅔⁸ ╙☻כ◔☻כꜚ─ ⇔⁸∕─ ⌐│⁸

⌐ ∆╢ │⁸ ≢⅝╢↓≤╩ ⇔≡ ╩ ╘╢⁹↓─◦☻♥ⱶ

╩₈ TSDB Traffic Signal information Database₉≤ ┬⁹ 

  2024 │⁸2023 ⌐ ⇔√ TSDB ┘

⌐ ≠⅝⁸ ╩ ⇔⁸ ⅜ ╦╣╢ ┘

⌐ ⇔√⁹↕╠⌐⁸2025 ⅛╠ ╕╢ ─ ≤⇔≡⁸ ╩

⇔⁸ ╩ ≢⅝╢ ╖⅜№╢↓≤╩ ⇔√⁹ 

  

(1)  

2023 ⌐ ─ ◖☻♩─ ╩ ℮ ≤⇔≡⁸

─ ⁸ ∆╢ ─ ⌐ ∂≡ ≈─ ⌐ ↑≡⁸ ─ ⁸

⁸◖☻♩ ╩ ⇔√( 10.2 .1⁸ 10.2 .1 ┘ 10.2 . 2 )⁹2024 │⁸

√⌐ ⅜ ≤⌂╢ TSDB ┘ ─ ╩ ∫√⁹ 

10.2 .1  

    ◖☻♩  

ᵑ  ≢⅛≈ ⅜ ╦

╣⅛≈⁸FMꜝ ☺○ ⌐╟╢ ⅜ ╦

╣╢  

TSDB ỏ ₃ 

ᵒ  ≢⅛≈ ⅜ ╦

╣⅛≈⁸GPS⌐╟╢ ⅜ ╦╣╢

 

TSDB ₃ ₃ 

ᵓ  │ ≢

ꜟכ◖ꜞ│√╕⁸ ⅜ ╦╣╢  

 

LTE  

TSDB 

₃ ỏ 
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10. 2.1 TSDB  

 

10.2. 2 ◖☻♩ ⁸ ⌐ ∆╢  

   

◖☻♩  

₃ 
TSDB∞↑≢ ⅜ ─√╘ ╙ ◖☻♩≢№╢⁹ 

─ │ ⁹ ─ ≤ ─ ⅜ ∆╢⁹ 

ỏ 
─ ⌐ ≤∕─ ⅜ ∆╢⁹↕╠⌐ LTE ⅜

⌐ ∆╢⁹ 

 

₃ 
─ ─℮∟⁸ 300ms ╩ ∆╢⁹√∞

⇔⁸ ⌐ ≢ ⇔≡™⌂™ │⁸ │≢⅝⌂™⁹ 

ỏ 

─ ⅜ ⌐ ∆╢⁹ ≢☻כ◔☻כꜚ─

─ ╩ ⇔⁸ ⅜ ™ 2 │ 3 ╩ ╙ ↕™

◖☻♩≢ ≢⅝╣┌ ≤─ ≢№╢⁹ 

 

(2) ─ ≤  

TSDB│⁸ ◘Ⱪ♥כⱴ≢ ⌐ ⇔≡™╢⁹ TSDB│⁸Linux ⅜

∆╢ I A◘כⱣכ♦⌐כ♃ⱬכ☻♁ⱨ♩ Oracle ≤ ◘Ⱪ♥כⱴ≢ ⇔√ ⱪ꜡

◓ꜝⱶ╩ ⇔≡™╢⁹ TSDB─ ≤ ╩ 10.2 .3 ⌐ ∆⁹

≢│ ᵑ⅛╠ ᵓ≢ ⇔≡™╢⅜⁸ ᵓ─ꜞ◖כꜟ ⌐≈™≡│⁸2025

╩ ⇔≡™╢√╘⁸2024 ─ ≢│ ≢№╢⁹ 

 │⁸ ≢ ∆╢ ╩ ™≡ ⇔≡™╢⁹Ɫכ♪►▼▪

│⁸ ⁸ ─ ╩ ∆╢ CT☿fi◘⁸CT☿fi◘─ ╩♦☺♃ꜟ⌐ ∆

╢ AD⸗☺ꜙכꜟ⅛╠ ↕╣╢⁹ 10.2 .2 ⌐↓╣╠─ ≤ ┼─ ▬

ⱷכ☺╩ ∆⁹ ◘Ⱪ♥כⱴ≢│⁸ ☿◐ꜙꜞ♥▫╩ ∆╢√╘ MQTTS MQTT 

over TLS : MQTT╩ TLS⌐╟╡ ∆╢ ┼─ ╩ ∫√⁹ ─

≤ ╩ 10.2 .4 ⌐ ∆⁹ 

  

 
֩  ֪ ֩ ᵰ ֪

 
֩  ֪

 
֩ 5  ֪

TSDB  
֩ ꞉  ֪

 
֩ 4  ֪

טּ
 

֩  ֪

 
֩  ֪

 

 
֩ 4  ֪

ᶉ
 

 ֹÿ 
᷈ḁḐֹø 

 ֹø 
᷈ḁḐֹø 

 ֹø 
᷈ḁḐֹÿ 

 
G֩PS  

  ֪

 
(FM ḱḀ  θ

 ֪

Ḳ᷈ᴻḳ  
 

֩ סּ  ֪
֩  ֪

à 3 ֹ᷊ḞḎᴻḦ ᶍ ∫á 

àSIP 2 ᶍ á 
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10. 2.3 .  TSDB─ ≤  

   

 ◘▬◒ꜟ  ₃ ₃ 

ꜟכ◖ꜞ  ₃ 2025  

◘▬◒ꜟ   ₃ ₃ 

☻♥♇ⱪ  Ɽ♃כfi  ₃ ₃ 

☻♥♇ⱪ  ₃ ₃ 

☻♥♇ⱪ  ₃ ₃ 

 ◘▬◒ꜟ ─  

 
₃ ₃ 

ꜟכ◖ꜞ ─  

 
₃ 2025  

  ₃ ₃ 

 Ɽ♃כfi  ₃ ₃ 

Ɽ♃כfi  ₃ ₃ 

 ₃ ₃ 

 ₃ ₃ 

 ₃ ₃ 

  ₃ ₃ 
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10. 2.2 ─ ≤ ┼─  

10. 2.4 ─ ≤  

   

 ₃ ₃ 

 ₃ 2025  

 ₃ ₃ 

─  ₃ ₃ 

♃כ♦⁸  ₃ ₃ 

 

(3)  

2025 ─ ⌐ ↑≡⁸ ─ ≢ ≤ ╩ 10

◘▬◒ꜟ ⁸60pfs─ⱨ꜠כⱶ꜠כ♩≢ ⇔⁸ ♃▬Ⱶfi◓─ ╩

≤⇔≡ ⇔√⁹ │ ⌂ↄ⁸○ⱨ☿♇♩ │ ╕╣⌂™⅜

│ ≢№╡⁸ ─ ⅜≢⅝≡™╢≤ ∆╢⁹ 

  

AD ḪḀḭᴻḳ 

 

CT ḃḻ᷊֩  ֪

ᶱ ᶟ
ᶧᵥ  

ᶍ ᶊ
 

ᶍ ᶊ
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10. 2.5  

 
  

  

 

( 1)  
 

   

ᵒ  GPS  

 

2 - 94 96ms ±300ms  

ᵑ   FMꜝ☺○  

 

2 749 866ms ±2  

ᵒ   FMꜝ☺○  ₃ 1 - 63 110ms ±300ms  

ᵓ   ⌂⇔  ₃ 1 - 95 62ms ±300ms  

( 1) ─ │⁸ ⅜ ™↓≤╩ ∆⁹ 

 2025  

(1)  

TSDB─ ╩ ∆╢√╘⁸ ⌂ ╩ ⌐ ∆⁹UTMS ⅜

⇔√ ⱪꜝ♇♩ⱨ◊כⱶ ≢⁸ ⌂ ⅜ ⅎ≡™╢⅛⁸ ⅜

↕╣≡™╢⅛⌂≥─ ╩ ⇔≡™╢⁹ 

10. 2.6 TSDB⌐ ∆╢ ─  

  

─  ─ ᵑ ᵓ ─ ─ ╩ ⁹ 

○ⱨ☿♇♩ ─ ╗ ⁹ 

⌂ ─ ꜟכ◖ꜞ  ╩ ∆╢ ─ ─ ⁹ 

⇔√ ─  ≢─ ⇔√ ─ ⌐ LTE ╩ ∆╢

─  

⌂ ─  №√╡─ ⅛╠⁸ ⌂ ╩  

⁸ ⌐ ∆╢ ─  ─ ╛ ⌐ ⌂ ─ ⁸ ─ ⌐

∆╢ ⁸ ≤─ ⌐╟╢ ─  

( 2)  TSDB ─  

 ≢│ ─☻Ⱨכ♪╩ ⇔⁸ ╩ ╘╢ ⅜∕╣∙╣ ⇔

√ ╩ ⌐ ╩ ⇔⁸ ╩ ℮⁹ ─ ⌐ ≠⅝⁸

╩ ⇔⁸ ╩ ⇔⁸ ⱪꜝ♇♩ⱨ◊כⱶ ≢

∆╢⁹ ≢ ↕╣╢ ╩ 10. 2.7 ⌐ ∆⁹  
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10. 2.7 TSDB ─ ─√╘─  

  

 ╩ ⌐ ─ ╩ ⇔⁸ ≤⇔≡ ∆

╢⅛≥℮⅛╩ ∆╢⁹ 

TSDB

 

ꜟכ◖ꜞ ╩ ∆╢ ⌐ ꜟכ◖ꜞ⁸≡⇔ ╩ ⇔⌂™ ∞↑

╩ ∆╢ ╩ ∆╢⅛≥℮⅛╩ ∆╢⁹ ╩ ⌐ ≢⅝╢

─ ⅜ ⁹ 

∕─  ╩ ╢√╘⌐ ⌂ ⅜№╢ ⁸ ⌐ ∆╢⅛ ⅛

∆╢ ⅛⁸ ─ ≈⅛─ ⁹ 

( 3) ◖☻♩ ─  

 ◖☻♩ ╩ ™⁸ ◘Ⱪ♥כⱴ≢ ≤⇔√₈ ◖☻♩─ ₉⅜

ⅎ≡™╢⅛ ⌐ ╩ ↑╢⁹ ∆╢ ╛ ─ ≢

⅜ ╦╢√╘⁸ ⌐ ⸗♦ꜟ╩ ⇔⁸ ⸗♦ꜟ⌐ ⇔≡◖☻♩ ╩

℮⁹ ◖☻♩ ─ ─ ⅎ ╩ 10.2 .8 ⌐ ∆⁹ 
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10. 2.8 ◖☻♩ ─ ─ ⅎ  

 ◖☻♩  

─

◖☻♩  

─ ◖☻♩│⁸ ─ ≢ ╦╢√╘⁸

⌐ ∆╢⁹ │⁸ ─ LTE ⅜ ≤⌂╢⁹ 

╩

≤⇔√◖☻♩

 

⅜ ⌂™ ⁸ №√╡─ ─ ⅜ ⅝ↄ⌂╢⁹∕─√╘⁸

⸗♦ꜟ ─ ╩ ≤⇔√◖☻♩ ⅜ ≤ ⅎ╢⁹ 

SIP 2 ⅛

╠─◖☻♩

 

─ ⌐╟╢◖☻♩ ≤ ⌐╟╢◖☻♩ ╩

⇔⁸ ⌐╟╢◖☻♩ ─ ╩ ∆╢⁹ 
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10.3  ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

V2N ─ ─ ₉ 

 ─  

SIP 2 ⌐⅔™≡ V2N ⌐╟╢ ↑─ ─ ╩ ™

─ ⅜ ↕╣≡™╢⁹SIP ─ ≢│⁸ ⌐ ⅎ≡⁸

╛ ─ ╩ ╗ ₁⌂ ⅜ ╩ ⇔⁸ ≢⁸ ⌐╛↕⇔ↄ⁸

⌂☻꜠ⱶכ◦≢ ╩ ∆╢√╘─ⱪꜝ♇♩ⱨ◊כⱶ─ ─√╘─ ╩

℮⁹2024 │⁸2025 ↕╣╢ ⁸ ─√╘─◦☻

♥ⱶ ╩ ∫√⁹ 

╕√⁸ ─☻כ◔☻כꜚ─ ⌐ ↑≡⁸ ─ ≢─ ╩

≤⇔√ V2N- PICS ─ ╩ ╘≡™╢⁹2024 │ ⌐⅔™≡

╩ ℮√╘⁸☻ⱴכ♩ⱨ◊fi▪ⱪꜞ◔כ◦ꜛfi─ ╩ ∫√⁹ 

  

( 1) ⱪꜝ♇♩ⱨ◊כⱶ─◦☻♥ⱶ  

 ◘Ⱪ♥כⱴ ≢│ 10.3 .1 ⌐ ∆ ⱪꜝ♇♩ⱨ◊כⱶ─℮∟ ─◦☻

♥ⱶ ╩ ∫√⁹↓─ ⌐│◘Ⱪ♥כⱴ ≢ ⇔√ TSDB≤ ─√╘─

╩ ╪≢™╢⁹╕√ ≤│ ⌐ ⌂ ≢№╡⁸SIP 2 ≢

╖─╙─╩ ╘≡™╢⁹ 

 ◦☻♥ⱶ╩ ∆╢ ⅜ ∆╢ ⁸ ╩ 10.3 .1 ⌐ ∆⁹SIP 2

⁸ ┘ ≢ ↕╣√ ⁸ ⌐ ≠⅝ ↕╣≡™╢⁹

│⁸SIP ─ ┼─ ꜟכ◖ꜞ⁸≡⇔≥ ─ ╩

⇔≡™╢⁹ 
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10.3 .1 ⅜ ∆╢ ⁸  

  ∆╢  

 

2024   

SIP 3   

ⱷ♇☿כ☺  SIP 2  ⁸ TSDB⁸

⁸

 

Ⱪ꜡♇◒

 ▪ⱪꜞ◔כ◦ꜛfi  

SIP 2  ⁸ Ⱪ꜡♇

◒ 

◦

☻♥ⱶ  ▪ⱪꜞ◔כ◦ꜛfi

 

SIP 2  ⁸  

 

 

 

(2) ⱪꜝ♇♩ⱨ◊כⱶ  

 SIP 2 ≢ ⅜ ╦╣√ ≢│⁸ ↕╣√◦☻♥ⱶ╩ SIP 3 ⌐⅔

™≡╙ ∆╢√╘⁸ ─ ≤ ≈─ ─ ⅜ ╦╣√⁹

10.3 .2 ⌐ ⱪꜝ♇♩ⱨ◊כⱶ ╩ ∆⁹╕√⁸ ─

ῖ Ḛ ЈрЌ˔ 

‹ ῈṐ  

‹  
 

ṍTSDB 

ὕ╔  

ᾓם  
 

ᴟ
 

‹ ῈṐ 

и˔Ќ˔ 

‹ 

‹  

‹  

 

LTEᴗ  

ᴟ  

ṛ  

Ṍ  

ṫּכ∏Ṑ 
ˢЛ˔ЕPC) 

РДϷϸЮж 

LTEᴗ  

Ὲ 
УкАϼ 

ᴂ 
 

‹ ῈṐ 
( 4ӟ ) 

‹ ῈṐ 
( 5ӟ‭) 

‹ ῈṐ 
( ꜠) 

‹ ῈṐ 

Ὁ Ὲ ṍ  

Ὲ 

‹  

Ὲ 

10.3.1  ⱪꜝ♇♩ⱨ◊כⱶ≤ ─◦☻♥ⱶ  
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╩ 10.3 .3 ⌐ ∆⁹ ≢ ↕╣╢ │⁸∆═≡ ─

─ ≢№╢√╘⁸ ─ ⅜ 300ms ≢ ↕╣╢ ╖≢№

╢⁹ 

10.3 .2 ⱪꜝ♇♩ⱨ◊כⱶ  

   

ꜟכ◖ꜞ  Ⱳ♃fi⁸

─

─  

 

─ ┼─

 

─☻כ◔☻כꜚ  ≢─

 

 108   ─ ≢─

⁸ ⌂ ≢

─  

ה

 

32ה ─☻כ◔☻כꜚ  ≢─
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⌐ⱪ꜡♇♩  ─◘▬♩╩  

10.3 .2  

 

 

 

 

 

  

ễḲ  

ểḲ  

Ễ
Ḳ
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10.3 . 3 ─  

 1  

⌂╠╛╕ ╡ 

2  

 

3  

╡ 

 5.9km 3.8km 3.4km 

 13 14 17 

 ⌂⇔ 3 9 10 

ꜟכ◖ꜞ  7 1  1( 1) 

 2 4 ( 1) 4 ( 1) 

 1 ( 1) 0 2 ( 1) 

/

 
12/12 10/ 10 10/ 10 

 2022    
( 1)  ↕╣⌂™ ╩ ∆⁹ ─ ⅜ ∆╢⁹ 

ꜟכ◖ꜞ ⅜ ─ │ ≢⅝⌂™⁹ 

V2N ─ ⌐ ⇔√ ≢│ ≢⅝⌂™⁹ 

≢│ ─ │≢⅝⌂™⁹ 
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(3) ⱪꜝ♇♩ⱨ◊כⱶ  

SIP 3 ≢│ ◄ꜞ▪≢─ ≤⇔≡ ⌐⅔™≡ ⱪꜝ

♇♩ⱨ◊כⱶ─ ╩ ∫√⁹ 10.3 .4 ⌐ ⱪꜝ♇♩ⱨ◊כⱶ

╩ ∆⁹╕√⁸ ─ ╩ 10.3 .5 ⌐ ∆⁹≈ↄ┌ ─ │

─ ⅜ ™√╘⁸ ⅜ ≤⌂╢↓≤╩ ∆╢↓≤╩

⌐ ⇔≡™╢⁹↓╣╠─ ≢│ ─☻כ◔☻כꜚ─ ╩ ∆╢⁹

⁸ ─ │∆═≡ ─ ≢ ⇔≡™╢√╘⁸300ms ─

≢ ↕╣╢ ╩☻כ◔☻כꜚ─≡═∆⁸╡№≢╖ ≤⇔√ ⅜ ⅎ

╢⁹ 

10.3 .4 ⱪꜝ♇♩ⱨ◊כⱶ  

   

   

─ ┼─  8 ─☻כ◔☻כꜚ  ≢─  

 167   ◄ꜞ▪ ─ ─

─ ─ ≢⅝⌂™ ╩ ↄ  

ה  5 91ה ─☻כ◔☻כꜚ  ≢─  

 



48 

 

 

 

⌐ⱪ꜡♇♩  ─◘▬♩╩  

10.3 . 3  
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10.3 . 5 ─  
 1  

≈ↄ┌  

ⱪכꜟ  

2  

≈ↄ┌  

ⱪכꜟ  

3  

 

1 

4:  

 

2 

5:  

 

3 

 9.6km 6.0km 7.5km 5.7km 5.3km 

 25 18 21 23 15 

 ⌂⇔ 18 16 9 10 5 

ꜟכ◖ꜞ  2+2(1)  1 10 11 9 

 3(1)  1(1)  0 2(1)  1(1)  

  0 0 2(1)  0 0 

/

 
8/ 20 0/17 18/ 19 21/21 14/14 

( 1)  ↕╣⌂™ ╩ ∆⁹ ─ ⅜ ∆╢⁹ 

ꜟכ◖ꜞ ⅜ ─ │ ≢⅝⌂™⁹ 

V2N ─ ⌐ ⇔√ ≢│ ≢⅝⌂™⁹ 

≢│ ─ │≢⅝⌂™⁹ 

4 V2N- PICS ─ ─√╘─☻ⱴכ♩ⱨ◊fi▪ⱪꜞ◔כ◦ꜛfi  

─☻כ◔☻כꜚ─ ⌐ ↑≡⁸ ─ ≢─ ╩

≤⇔√ V2N- PICS ─ ╩ ╘≡™╢⁹2023 ⌐ V2N- PICS ─ ╩

⌐⁸▪ⱪꜞ◔כ◦ꜛfi ⅜ ↕╣≡™╢⁹2024 │⁸ ⌐ ≠⅝

V2N- PICS ☻ⱴⱱ▪ⱪꜞ◔כ◦ꜛfi ₈V2N- PICS ☻ⱴⱱ▪ⱪꜞ₉≤™

℮⁹ ╩ ⇔√⁹2025 ─ ⌐╗↑≡⁸ ⌐⅔™≡ V2N- PICS

☻ⱴⱱ▪ⱪꜞ─ ≤⇔≡ ⁸ ╩ ⇔√⁹ 

▪ V2N- PICS ☻ⱴⱱ▪ⱪꜞ─  

V2N- PICS ☻ⱴⱱ▪ⱪꜞ│⁸ ⌐ ∆╢≤ 10.3 . 4⌐ ∆ ≢⁸

─ ה ╛⁸ ─№╢ ─ ╩ ℮⁹╕√⁸ ╛

⌐╟╢ ╙ ≢№╢⁹ 10.3 .6 ⌐ ∆ ╩ ⇔√⁹ 
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10.3 . 4  V2N- PICS ☻ⱴⱱ▪ⱪꜞ─  

 10.3 . 6 V2N- PICS ☻ⱴⱱ▪ⱪꜞ─  

   

☻ⱦכ◘  ⅜ ⌐ ⅎ╢↓≤⁹ ⌐ ⇔√

∞↑─ ⅜≢⅝╢↓≤⁹ 

─  

 ─ ┘ ─ ⅜ ⇔™↓≤⁹

╩ ∆╢↓≤⁹  

⌐╟╢

 

─№╢

 

™╛│ה™╛│╛╛ה™⧵⅔ ⌐ ╦∑≡

₈ ─№╢ ₉╩ ≢⅝╢↓≤⁹ 

─  

ה  ≢☻ⱴכ♩ⱨ◊fi▪ⱪꜞ

┼ ≢⅝╢↓≤⁹ 

─  
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ה (▪) ─ ⁸ ─№╢ ⁸  

⁸ ─№╢ ─ ╩ ⇔√⁹ │

⌐ ⇔≡ ∆╢↓≤╩ ⇔√⁹ 10.3 . 5⌐ ─ ╩ ∆⁹ 

 

 
10.3 . 5 ─  

(▬) ⌐╟╢  

10.3 .6 ⌐⁸ ⌐╟╢ ─√╘─ ╩ ∆⁹NTP ⇔√ⱡכ

♩ PC ⌐ ╩Ⱶꜞ ≢ ⇔⁸ ( LED)≤⁸V2N-

PICS ☻ⱴⱱ▪ⱪꜞ ≤ ╦∑≡⁸ⱦ♦○◌ⱷꜝ⌐╟╡ 60fps≢ ∆

╢⁹ ⇔√ ⅛╠⁸ ( LED)≤ V2N- PICS ☻ⱴⱱ▪ⱪꜞ

─ ♃▬Ⱶfi◓─ ♃כ♦╩ ⇔⁸ ─ ╩ ∆╢⁹ 

10.3 . 7⌐ ─ ♃▬Ⱶfi◓╩ ∆⁹ 

│⁸ ╕≢ ⇔√♃▬Ⱶfi◓≢⁸ ⌐ ⇔⁸ ─

⌐ ↕╣╢↓≤╩ ∆╢⁹ 
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10.3 . 6 ⌐╟╢ ─  

10.3 . 7 ─ ♃▬Ⱶfi◓ 

  

     ☻♥♇ⱪ 

 

/◘▬◒ꜟ   _   

1 2 3 4 5 6 7 8 9 10 

           

  | ||          

           

       | ||     

13: 30:01.0  40.0 10.0 3.0  4.0  3.0  15.0 15.0 3.0  4.0  3.0  

13: 31:41.0  40.0 10.0 3.0  4.0  3.0  15.0 15.0 3.0  4.0  3.0  

13: 33:21.0  40.0 10.0 3.0  4.0  3.0  15.0 15.0 3.0  4.0  3.0  

 

 

ⱡכ♩ PC 

NTP  

(LED)  

  

V2N -PICS  

☻ⱴⱱ▪ⱪꜞ 

NTP  

ⱦ♦○◌ⱷꜝ 

60fps 

─ ♃▬Ⱶfi◓ ─ ♃▬Ⱶfi◓ 
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(►) ─  

 10.3 .7 ⌐ ─ ╩ ∆⁹ ≤⁸V2N- PICS

☻ⱴⱱ▪ⱪꜞ ─ ♃▬Ⱶfi◓─ │- 95 188msec≢⁸

≤⇔≡│ ⌂ ≢№╢↓≤⅜ ≢⅝√⁹ 

 

 10.3 . 7 ─  

 
 

 

 

 

 

♃▬

Ⱶfi◓  

  

  

 ♃כ♦

3 

( )  

67 - 95 188msec 60fps ⱦ♦○ ─

√╘⁸ │±

30msec ≤  

 

 

 ♃כ♦

3 

( )  

67 0 ╕≢ ⇔

√♃▬Ⱶfi◓≢

⌐  

┼─ ─

╙ ⌂⇔ 

 

≤⁸V2N- PICS ☻ⱴⱱ▪ⱪꜞ ─ ╩  10.3 .8 ⌐ ∆⁹ 

 

 

10.3 . 8 ☻ⱴⱱ▪ⱪꜞ─  

 

  

ⱴ▬♫☻│ ─ 

⅜ ™↓≤╩ ∆ 
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 2025  

(1) ⱪꜝ♇♩ⱨ◊כⱶ  

ⱪꜝ♇♩ⱨ◊כⱶ─ ≢№╢ ─ ⌐ ⅎ⁸ ⁸

─ ─ ╩ ∆╢⁹╕√⁸SIP ─ ⌐ ⇔≡⁸ ⌂ ⅜

╦╣√↓≤╩ ∆╢⁹ 

◘Ⱪ♥כⱴ 4≢ ꜟכ◖ꜞ╢™≡╣↕ ꜟכ◖ꜞ⁸ ╩ ™√ ─

─ ≤ ⇔⁸ ╢╟⌐♃כ♦ ─ ╩ ℮⁹ 

(2) ⱪꜝ♇♩ⱨ◊כⱶ─ ⌐ ∆╢  

SIP ☻ⱦכ◘⁸│≢ ─ ┼ ↑√ ≤⇔≡⁸₈V2N

₉ ●▬♪ ( )⁸₈V2N ₉ ≤─ ≠↑ ( ) ╩ ⇔√⁹

⅜ ╩ ⇔√▪ⱪꜞ◔כ◦ꜛfi╩ ≢⅝╢╟℮ 2025

╙ ╩ ∆╢⁹ 

☻ⱦכ◘⁸√╕ ─ ∑ ─ ⌐ ∆╢ ╩ ™⁸ ≡⅝√ ╩

⇔⁸2026 ⅛╠─ ⌐ ↑≡ ╩ ∆╢⁹ 

(3) ─  

ⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐⁸ ⌐⅔™≡⁸V2N- PICS☻

ⱴכ♩ⱨ◊fi▪ⱪꜞ◔כ◦ꜛfi╩ ⇔≡╙╠™⁸ ⅜ ⅛ ∆╢⁹

⅜ ⌂ │⁸V2N- PICS ╩ ⇔√ ☻ⱦכ◘ ⌐╗↑⁸ ≤

─ ╩ ╘╢⁹ 
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10. 4 ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

ⱪꜝ♇♩ⱨ◊כⱶ⅛╠ ⌂⸗ⱦꜞ♥▫ ┼─ ╩ ∆╢ I/F ─

─ ₉ 

 ─  

SIP ≢│⁸V2I ⌐╟╢ ↑─ ─ ⅜ ╦

╣⁸ ⌐ ╩ ∆╢ ⱷכ◌כ≤ ⇔≡⁸ ⁸ⱷ♇☿כ☺☿♇

♩ ─ ╩ ∫≡⅝√⁹╕√⁸SIP ⌐⅔™≡│⁸V2I ─ SIP

≢ ╘√ⱷ♇☿כ☺☿♇♩╩╙≤⌐ ╛ ≢─ ╩ ╕ⅎ≡⁸V2N ⌐╟╢

─√╘─ⱷ♇☿כ☺☿♇♩╩ ⇔√⁹⇔⅛⇔⌂⅜╠⁸SIP ⁸SIP

≢ ╘√ⱷ♇☿⁸│≡™≈⌐♩♇☿☺כ™∏╣╙ ↑─╙─≤⌂∫≡

™╢⅜⁸ ꜡Ⱳ♇♩⁸ ⸗ⱦꜞ♥▫ ─ ╩ ∆╢ ⌂⸗ⱦꜞ♥▫⌐

∆╢ ╙☼כ♬─ ╕∫≡⅔╡⁸SIP ⁸ ─ ╩ ⇔⁸

∞↑≢⌂ↄ ⌂⸗ⱦꜞ♥▫⌐ ∆╢√╘─ⱷ♇☿כ☺☿♇♩╩ ╘╢ ⅜

№╢≤ ⅎ╢⁹∕↓≢⁸SIP ⁸ ─ ╩ ⇔⁸ ∞↑≢⌂ↄ

⌂⸗ⱦꜞ♥▫⌐ ∆╢√╘─ I/F ╩ ∆╢⁹ 

2024 ⌐⅔↑╢ │ ─ ╡⁹™∏╣╙ 2023 ⅛╠─ ≢№╢⁹ 

ᵑ ─ ≤ ─  

ᵒ ≤ I/F ─  

ᵓ PICS─  

  

(1) ─ ≤ ─  

╩ ∆╢⸗ⱦꜞ♥▫ ☼כ♬─ ╩ ∆╢⁹ 

ⱴ▬◒꜡⸗ⱦꜞ♥▫⁸ ꜡Ⱳ♇♩⌐≈™≡│⁸◘Ⱪ♥כⱴ ☼כ♬─ ⌐ ∑

≡ ℮⁹ 

⅜™ ⌐≈™≡│⁸ ⌐ ⌐ ⇔≡ ╩ ℮⁹ 

( 2) ≤ I/F ─  

(1)⌐⅔↑╢ ╩ ⌐⁸ ≢ ⅜ ⌂ ─ ╛⁸⸗ⱦꜞ♥▫

─ ╩ ∆╢⁹ 

( 3) PICS─  

PICS─ ≤⇔≡⁸ ╩ ⇔√ ─ ≤⁸ ⅛╠─

╩ ╕ⅎ√ ─ ╩ ℮⁹ 

PICS⌐⅔™≡ ₁ ⇔≡™√ ≤⁸V2N⌐╟╢ ╩

⇔√ ⌐│⁸∕─ ⌐ ⅜№╢↓≤⅛╠ 2024 │ ─

╩ ™▬fi♃ⱨ▼כ☻ ─ ┘∕─ ─ ╩ ∫√⁹ 

 ⌐ ∆╢  

⁸ ─ ╩ ∆╢⁹ 

 ⅛╠ ↕╣√ ╩ ⌐ BLE ≢ ה ↕╣╢

⁹ ─ PICS⌐⅔™≡ ↕╣≡™╢⁹ 

₈ ₉─ ⌐ V N ╩ ⌐ BLE≢

⇔√ ╩ ⅎ√╙─⁹ PICS─ ⌐╟╡ √⌐ ∆╢ ⁹ 

 

▪ ▬fi♃ⱨ▼כ☻  
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≢⁸ ⅛╠ ⇔√ ─ ≤ V2N ⅛╠

⇔√ ─ ┘ ╩∕╣∙╣ ⇔≡⁸▪ⱪꜞ ≢∕╣╠─ ╩

⇔≡ ∆╢≤⇔√ ⁸ ╣⌐╟╡⁸≥∟╠⅛─ ⅜ ↑╢⌂≥⁸∕╣∙

╣⅜ ∆ ─ ≢ ⅜ ∂⁸ ≢─ ╡ ™⅜ ⌐⌂╢ ⅜№

╢⁹∕─√╘⁸ ⅛╠ ⇔√ ─ ≤ V2N ⅛╠ ⇔√

─ ┘ ╩ ≈─ⱷ♇☿כ☺≤⇔≡ ╩ ∫√ ≢

╩ ה ∆╢↓≤≢⁸ ≢ ⅜ ∂⌂™╟℮⌐∆╢⁹ 

⌂⅔⁸ │⁸ ─ │ ⇔√╕╕⁸ ⇔≡ 100ms

⌐ ⌂ ╩ ℮↓≤≤∆╢⁹ 

▬ ─ ─ ≤  

≢ ═√₈ ⅛╠ ⇔√ ─ ≤ V2N ⅛╠ ⇔√

─ ┘ ╩└≤≈─ⱷ♇☿₉☺כ≤⇔≡ ╩ ∆╢

⌐⁸ ╩ ⇔≡⅛╠ ∆╢╕≢─ ≤ ─ ⅜ ⇔⌂™↓

≤⁸ ⅛╠ ─ ─♃▬Ⱶfi◓≢ ⅜ ↕╣╢ ─ ≤

☿fi♃כ ≢ ↕╣╢ ─ │ ∏⇔╙ ⇔⌂™↓≤─ 2 ╟╡⁸

⅛╠ ⇔√ ─ ≤ V2N ⅛╠ ⇔√ ─ ⅜ ⇔⌂

™♃▬Ⱶfi◓⅜ ∆╢⁹↓╣⌐╟╢ ╩ ↑╢√╘⁸ ⅛╠ ⇔√ ─

╩ ≤⇔≡⁸ ─ ╩ ∆╢⁹ 
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(1) ─ ≤ ─  

ⱴ▬◒꜡⸗ⱦꜞ♥▫ ┘ ꜡Ⱳ♇♩⌐ ☼כ♬╢∆ ─ ⌐≈™≡│⁸10.7.

⁹ 

⅜™ ⌐ ∆╢ ┼─ ≢│ ─ ⅜ ╠╣√⁹∕─℮∟⁸

⌐⅔↑╢ ⌐ ∆╢╙─≤⇔≡│ 10.4 . 1─ ╡≤⌂╢⁹ 

( 2) ≤ I/F ─  

◘Ⱪ♥כⱴ ☼כ♬─ ⌐╟╡⁸ⱴ▬◒꜡⸗ⱦꜞ♥▫╛ ꜡Ⱳ♇♩⌐⅔™≡

│⁸ ≢ ╩ ⅜☻כ◔☻כꜚ╢∆≥ ⇔≡⅔╡⁸ │

⁸ ⌐╟╢ │ 15 ≤™℮ ⅜ ╠╣√⁹ 

√∞⇔ ─ ⌐≈™≡│ ╙☻כ◔☻כꜚ─ ↄ⁸ ─ ╛

⌐⅔™≡ ╩ ⇔≡™ↄ ⅜№╢⁹ 

╕√⁸ ⌐ ∆╢ ─ ⌐ ⅜╢ ⌐ ∆╢ │

─ ╡⁹↓╣⌐≈™≡╙⁸ ─ ╛ ⌐⅔™≡ ╩ ⇔≡™ↄ

⅜№╢⁹ 

10.4 . 1 ⅜™ ⅛╠─ ┘  

 
  

1 
Ⱳ♃fi≢ ⅜≢⅝╢─⅛ ⅛╡≠╠

™⁹ ⁸ ⁸  

Ⱳ♃fi⌐╟╢ ╩ ⌐ ∆

╢⁹ │ ≤∆╢⁹ 

PICS≢│⁸ ┘ │

⇔≡™╢⅜⁸ ⌐≈™≡│

⇔≡™⌂™√╘⁸ ≤∆

╢⁹ 

2 
⅜ ⅛╠∏⁸≥↓≢▪ⱪꜞ╩

∟ →╣┌ ™⅛ ⅛╠⌂™⁹ 

▪ⱪꜞ ⌐ ⇔√ ≤⌂╢√

╘⁸ ─ ╩ ∂≡ ╩

╘╢⁹ 

3 
∆╢ ─ ⅜ ⅛╢╟℮⌐⇔

≡╒⇔™⁹ 

▪ⱪꜞ ⌐ ⇔√ ≤⌂╢√

╘⁸ ─ ╩ ∂≡ ╩

╘╢⁹ 

4 
≢№╢↓≤╩ ⅛╢╟

℮⌐⇔≡╒⇔™⁹ 

≢№╢↓≤╩ ⌐

∆╢⁹ │ ≤∆╢⁹ 

PICS≢│⁸ ≢№

╢↓≤│ ≢ ⇔≡™╢⅜⁸▪ⱪ

ꜞ ─ ╙№╢─≢ ≤∆

╢⁹ 
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( 3) PICS─  

▪  

PICS─ ≤⇔≡⁸V2N ─ ╩ ⇔√ ─ ≤

⅛╠─ ╩ ╕ⅎ√ ─ ╩ ℮⁹ 

PICS⌐⅔™≡ ₁ ⇔≡™√ ≤ V2N⌐╟╢

⌐│⁸∕─ ⌐ ⅜№╢↓≤⅛╠ 2024 │ ─ ╩ ™▬fi♃ⱨ▼כ☻

─ ┘∕─ ─ ╩ ∫√⁹ 

ᵑ ⅜▬fi♃ⱨ▼כ☻ ╡⌐ ↕╣≡™╢⅛ 

▪ⱪꜞ │ BLE ╩ ™≡⁸BLE ⅛╠ ⅜

100ms ≢ ↕╣≡™╢↓≤╩ ⇔√⁹ 

ᵒ ▪ⱪꜞ─ ≤ ─ ≤─  

─ ─ ≤ ▪ⱪꜞ─ ╩ⱦ♦○≢ ⇔≡⁸ ─

─ ≤ ─∏╣╩ ⇔√⁹ 

ᵓ ≤ V2N ─ ╩ ⇔√ ─∏╣ 

▪ⱪꜞ≢ ⇔√ ─ ≤ V2N ─ ⌐

∆╢ ─∏╣╩ ∆╢⁹ 

⌐ ╕╣╢ ─ │⁸ ⅛╠─ ╩ ⌐ ↕╣╢

√╘⁸ ─ ─ ╟╡ ╣⁸ ─ ⅜ 0 ⌐⌂∫√

⌐ ╡ ╦╢≤ ↕╣╢⁹ 

 

▪ⱪꜞ

ᵑ ─

ᵒ ╩ ⇔≡

ᵓ ≤ ─
 

10.4 . 1 PICS─ ─  
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10.5  ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

⁸ ─ ⌂ ╩ ⌂☻꜠ⱶכ◦╢↑⅔⌐fiכ♂╗

─ ₉ 

 ─  

⁸│≡⇔≥☼כ♬─ ≡─ ≢ ╩☻ⱦכ◘ ⇔≡ ⇔™

≤ ↕╣≡™╢⅜⁸SIP ⁸SIP ─ ≢│⁸ ─ ⌐╟╡

─ ⅜ ⇔™╙─⌐≈™≡│⁸ ─ ≤⇔≡™√⁹ 

⌂⸗ⱦꜞ♥▫⌐ ⌂☻꜠ⱶכ◦≡⇔ ╩ ∆╢ ≢⁸ ≡─ ≢

╩☻ⱦכ◘ ∆╢↓≤│ ⇔⌂↑╣┌⌂╠⌂™ ≢№╡⁸ ─

─ ≤ ─ ⇔─ ⅛╠ ╩ ∆╢⁹ 

2023 ⌐⅔↑╢ │ ─ ╡⁹ 

ᵑ ─ ─  

ᵒ ─ ─ (2024 ⌐ )  

2024 ⌐⅔↑╢ │ ─ ╡⁹ 

ᵑ ─ ─  

ᵒ ─ ⌐ ∆╢ ─  

ᵓ ⌐ ↑√ ─  

 ─ ─ 2023  

⌐⅔↑╢ ─ ⌐≈™≡ ╩ ∫√⁹ 

SIP ⌐⅔™≡│ ─ │ ∏⇔╙ ↕╣≡™╢≤│ ╠⌂™≤

™℮ ⅜№∫√⅜⁸ ⌐ ╩ ∏ ∆╢≤⇔√ ≢╙ ⌐ ⅜

∆╢↓≤⅜ ⅛∫√⁹ 

SIP ≢ ↕╣√ │⁸ ⅜ ∆╢ ⌐ ⁸

╩ ∆ ≢ ─ ╩ ℮╟℮⌐ ↕╣≡™╢ 10.5 .1 ⁹∕─√╘⁸

⅜≥─ ─ ⅛╩ ∆↓≤⅜≢⅝╢─│⁸ ⌐ ↕╣√

─ ─╖≤⌂╡⁸ ─ ╩ ≢⅝⌂™ ─ ⅜ ∆╢

↓≤⌐⌂╢⁹ ─ ╩ ≢⅝⌂™ ─ ≤⇔≡⁸ ≈│☻◒ꜝfiⱩ

ꜟ ─ ╩ ╘⌐ ∆╢╟℮⌂ ⅜ ↕╣≡™╢ ⁸╙℮

≈│ ≤ ≢ ─♃▬Ⱶfi◓⅜ ⌂╢ ╩ ℮ ⅜

↕╣≡™╢ ≢№╢⁹ 

↓╣╠─ ┼─ ≤⇔≡│⁸☻◒ꜝfiⱩꜟ ─ ╩ ╘⌐ ∆╢

⅜ ↕╣≡™╢↓≤╩ ∆ ─ ≤⁸ ─ ≤ ╩

↑≡ ╩ ℮↓≤⅜ ⅎ╠╣╢⁹ 
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10.5 .1  ─ ⌐⅔↑╢ ─ ⅜ ∆  

 

 ─ ─  

 

ꜟכ◖ꜞ (1)  

▪ 2024 ─  

ꜟכ◖ꜞ ─ ≢ ⌂ ╩ ∆╢≤≤╙⌐⁸ ⇔√

⌐ ∫≡ ╩ ⇔≡⁸ ⅜ ≢№╢⅛≥℮⅛⌐ ∆╢ ╩

⇔√⁹ 

ꜟכ◖ꜞ ▬  ⌐≈™≡ 

ꜟכ◖ꜞ │⁸ Ⱳ♃fi╛ ꜟכ◖ꜞ╢╟⌐ ╩ ↑≡⁸

∆╢ ⌐ ⇔≡ ╩ ∆╢ ≢№╢⁹ 

ꜟכ◖ꜞ ≢│⁸ ≈─ ꜟכ◖ꜞ─ ╩ ↑ ↑≡⁸∕╣∙╣⌐ ⇔

≡ ╩ ℮↓≤⅜≢⅝╢ ꜟכ◖ꜞ │ ─╖ ⁹  

כּ χ “ ΰ

Ṁχ Υ ằήϦϥӡ
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10.5 .2 ꜟכ◖ꜞ  2  

► ─  

ⅎ┌⁸ꜞ◖כꜟ ꜟכ◖ꜞ⁸│≢ ╩ ⁸ ─ ⅜ ↕╣╢

ꜟכ◖ꜞ≢╕ ╩ ↑ ꜟכ◖ꜞ⁸╘√╢↑ 1─ ⌐⁸ כ◖ꜞ≥

ꜟ ─≥∟╠⅜ ↕╣╢─⅛ ╕≢ ⇔⌂™⁹ 

↕╣╢ ⅜ ⇔√♃▬Ⱶfi◓≢ √⌂ ╩ ∆╢↓≤⌐⌂╢

⅜⁸ ─ ⅛╠ ─ ⅜ ∆╢╕≢⌐│ ─ ⅜ ∆

╢√╘⁸ √⌂ ╩ ∆╢╕≢─ │⁸ ⅜ ⇔≡™╢─⅛ ⌐ ╦∫

√─⅛ ≢│ ≤⌂╢ ⅜ ∆╢⁹ 

╕√⁸ ╩ ∆╢ ⁸ 1 ─ ─ ─ ─ ⅜⁸

+ ⅜ ∆╢√╘⌐ ⌂ ╩ ⅎ╢╟℮⌐ ∆╢ ⅜№

╢⁹ 

 ─ ⅜ ⇔≡⅛╠ ⅜ ╩ ∆╢╕≢

─  

 ⅜ ∆╢√╘⌐ ⌂ ⅎ┌ ≢№╣┌ SIP 2 ╟╡

☺꜠fiⱴ♂כfi╩ ∆╢─⌐ ⌂ ȺT 

 

 

1

2

3

4

כ2ּ ΚϤ( כּ 4 σΰ)

כּ 4 ΚϤ כּ 2 ΚϤ

כּ 2 σΰ
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1

2

1, 3

4

2

1

2

1, 3

4

2

( )

2  
10.5 .3 ꜟכ◖ꜞ  2 ⌐⅔↑╢  

 

◄ ⌐ ∆╢  

2023 ⌐ ꜟכ◖ꜞ√→ 2 ⌐⅔↑╢ ─ ⌐≈™≡⁸

10.5 .1 ─≤⅔╡ ╩ ⇔√⁹ 

ꜟכ◖ꜞ│1 2 ≢ ╩ ⅎ╢╟℮⌐∆╢ ╩ ℮ ─

⁸ ꜟכ◖ꜞ│2 2 ⌐ ╦∫≡⁸ ⌐ ─ ╩ ⇔√ꜞ◖

ꜟכ 1 ≢ ⅝ ⅎ╢ ╩ ℮ ─ ⁸ ꜟכ◖ꜞ│3 2 ╩╛╘≡

─ ≤⇔≡ ╩ ℮ ╩ ℮ ─ ≢№╢⁹ 

1.1 │ 1╩ ─ ─╕╕ ⇔√ ─ ≢№╡⁸ ⅜

≤⌂╢♃▬Ⱶfi◓⅜ ∆╢↓≤⅛╠∕─ ≤⇔≡ →√╙─⅜ 1.2⁸1.3

≤⌂╢⁹ 1.2 │⁸ ─ ≢ ꜟכ◖ꜞ₁ 1╩ №╡≤⇔≡™╢

⌐≈™≡≢№╡⁸ 1.3 │ 1.2 ≤ ─ ╩ 1.1 ⌐

⇔≡ ⇔√╙─≢№╢⁹ 

2.1⁸ 2.2 │⁸ 2─ ≢ ↑√╙─≢№╢⁹ 2.1 │ꜞ◖

ꜟכ 2 ≢│ 2 ⌐ ↑≡ ⇔≡™╢╙─╩⁸1 ≤⇔≡ ℮╙─≢№

╢⁹ 2.2 ꜟכ◖ꜞ│ 1╩ №╡≤ ⌐ ⌐ ꜟכ◖ꜞ⁸∑↕

ꜟכ◖ꜞ╩╖─2 ≢ ∆╢╙─≢⁸ │ 1.3 ≤ ∂≤⌂╢⁹ 

⌐ ⇔≡⁸ ⅜ ≤⌂╢♃▬Ⱶfi◓─ ≤ ⌂ ⁸ ─

⅛╠ ⇔√ ─ ┼─ ╩ ⇔≡™╢⁹ │⁸

⌐ ∆╢⁹ 10.5.1 ─ ⌐⅔™≡│⁸ ≤⇔≡⁸SIP ─

⌐⅔↑╢ ╩ ™√⅜⁸ ─ │╟╡ ™

0.7 ⁸ ⁹√∞⇔◘fiⱪꜟ │ ↓≤╛⁸ ─ 99%

│ 3 ⌐ ╕╢↓≤⅛╠⁸ │ ╟╡ ↄ⌂╢≤ ⅎ╠╣╢⁹ 
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 SIP ─ ⌐⅔↑╢  

⌐ ─ ╩ ≡™╢ ₈ ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ SIP

◦☻♥ⱶ≤◘כⱦ☻─ ◒ꜝ►♪ ╩ ⇔√ ─

⌐ ↑√  2021 2022 ₉⁹ 

ה ≢ 1.0 ⁸ 11.8 P.233  

ה ≢ 0.7 ⁹ 2.0 P.204  

10.5.1 ꜟכ◖ꜞ⁸╡╟ 1 ≢ ⅝ ⅎ╢≤⇔≡╙ ⌂ ⅜ ↕╣╢√

╘⁸ ┼─ ╩ ⅎ╢≤ꜞ◖כꜟ 2 ≤⇔≡ ╩ ℮ ⅜№╢⁹

√∞⇔ ⌐⅔↑╢ ╩ ∆╢≤⁸ ⅜ ≤⌂╢ ⅜ ∆╢⁹ ⁸

─☻כ◔☻כꜚ─ ╛⁸ ┼ ⅎ╢ ╩ ╕ⅎ⁸ ╩

⇔≡™ↄ⁹ 
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10.5 .1 ꜟכ◖ꜞ  2   

    ┼─  

2ꜟכ◖ꜞ 1 ≤⇔≡

╩ ℮ 

ꜟכ◖ꜞ⁸│⌐ 2 ─ ≤⇔≡⁸ ─ ™ ≤

( Ⱳ♃fi )─ 2 ─ ™ ⅜№╢⁹ ( Ⱳ♃

fi )≢│⁸ꜞ ꜟכ◖ 2 ꜟכ◖ꜞ╖─ ╩ ™⁸

ꜟכ◖ꜞ 1│ ↕╣╢╟℮⌂ ╩ ℮⁹ 

  

1.1 ( (☻כ◔─  ⅜ ╡ ╦╢ ꜟכ◖ꜞ≢╕ ╩ ↑ ↑╢√╘⁸ ⌐ ↕

╣╢ ⅜ ∆╢─│ ─ ╡ ╦╡ ≤⌂╢⁹ ⌐

⅜ ה ↕╣╢√╘⁸ ⅜ ∂╢⁹↓─ ─ ∞↑

⅜ ≤⌂╢↓≤⅜ ≢№╢⁹ 

(1 12 )  ⌂⇔ 

1.2 ( ) ꜟכ◖ꜞ  ─ Y,R╩ꜞ◖כꜟ 2⌐∆╢⌂≥ ⌂ ≤

ꜟכ◖ꜞ⁸┌╣∆ 2─ ─ ╟╡╙ Y,R─ ∞↑ ↄ

╩ ∆╢↓≤⅜≢⅝╢(Y,R ⌂╠ 5 )  10.5 . 5⁸ 10.5 . 6

 

(0 7 )   

ꜟכ◖ꜞ) 1.3 1

№╡)  

ꜟכ◖ꜞ≡™⅔⌐☻כ◔─ 1╩ №╡≤∆╣┌⁸ 1.2

≤ ─ ⇔╩ ℮↓≤≢⁸Y,R─ ⁸ ─ ╟╡╙ ⌐

∆╢↓≤⅜≢⅝╢⁹ 

(0 7 )   

1ꜟכ◖ꜞ 2 ≢ ⅝

ⅎ≡ ╩

℮ 

ꜟכ◖ꜞ 2 ꜟכ◖ꜞ╩ 1 ≢ ⅝ ⅎ╢ ⁸ 1⁸ 2─ 2

╡─ ⅜ ⅎ╠╣╢⁹ 

1 ꜟכ◖ꜞ 1 ꜟכ◖ꜞ┘ 2╩ ꜟכ◖ꜞ─≈1 ≤⇔≡
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ꜟכ◖ꜞ ╩ ℮⁹ 

2 ꜟכ◖ꜞ ꜟכ◖ꜞ╩╖─2 ꜟכ◖ꜞ≡⇔≥ ╩ ℮⁹ 

2.1 ( ꜟכ◖ꜞ (1 1 ≢│ Ⱳ♃fi─ / (⅔⇔≡

ↄ∞↕™/⅔╕∟ↄ∞↕™)─ ╛⁸ ─ │ ─ ╩ ↑

↑⌂™ ⅜⁸ ה ≢∕╣∙╣ 1 ⇔⅛ ⅎ⌂™⁹ 

ќꜞ◖כꜟ ≢ ꜟכ◖ꜞ⁸ ≢ ⌐ ⇔≡ ₁⌐ ╩

∆ │ ⅝ ⅎ ≥∟╠⌐╙ ⁸ ⅜ ∆╢ │

⁹ 

  

2.2 ( ꜟכ◖ꜞ (2 1 ─ ≢│ 1 ─ ╩ ∆╢≤⇔≡™╢√╘⁸

≤ ⅜ ⇔⌂™⁹ 

ќꜞ◖כꜟ 1 ≢ ⅝ ⅎ╢↓≤│ ⁹ 

  

2ꜟכ◖ꜞ 3 ╩╛╘≡

╩ ℮ 

1⌐⅔↑╢ ╩ ≢⅝⌂™ ⌐ ≤⌂╢⁹ ⌂⇔  
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10.5 . ꜟכ◖ꜞ⌐5 2 ⌐⅔↑╢ Ⱳ♃fi ─ ─

10.5 .1 ─ 1.2 ⁸ 10.5 . 6⌐ ╩ ⇔√ ╩ ∆⁹ 

10.5 . 5─ ≢│⁸10 ─ ╕≢ Ⱳ♃fi─ꜞ◖כꜟ ╩ ↑ ↑⁸10

─ ꜟכ◖ꜞ⌐ ⅜⌂↑╣┌⁸11 ─ ╩ ∆╢⁹10

─ ꜟכ◖ꜞ⌐≢╕ ⅜№╣┌⁸∕─ ≢ ⇔√ ╩ ∆╢⁹

10.5 . 6─ ≢│⁸8 ─ ╕≢ Ⱳ♃fi─ꜞ◖כꜟ ╩ ↑ ↑⁸8

─ ꜟכ◖ꜞ⌐ ⅜⌂↑╣┌⁸9 ─ ╩ ∆╢⁹ 

↓─╟℮⌂ ─ ꜟכ◖ꜞ⁸≡∫╟⌐⇔ 2 ─ ─ ╩ ℮↓≤

⌂ↄ⁸ ─ ╩ ꜟכ◖ꜞ⁸⅜╢⅝≢⅜≥↓╢╘ ↑ ↑╩ 10

⅛╠ 8 ⌐ ╘√ ⁸ ─ Ⱳ♃fi─ꜞ◖כꜟ ╩ ↑ ↑╢

⅜ ↄ⌂╡⁸♃▬Ⱶfi◓⌐╟∫≡│ ∟ ⅜ ∆╢⁹ 

 

 
 10.5.4  Ⱳ♃fi  

 

1 2 3 4 5 6 7 8 9 10

1

2

11 12 13

1P

1 2 3 4 5 6 7 8 9 10

1

2

11 12 13

1P

1 1 2

 

10.5 . 5 ─ Ⱳ♃fi  

 

יּ“ ẐΚϤ

יּ“ Ẑσΰ
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1 2 3 4 5 6 7 8 9 10

1

2

11 12 13

1P

1 2 3 4 5 6 7 8 9 10

1

2

11 12 13

1P

1 1 2

 

10.5 . 6 Ⱳ♃fi ─ ⇔ 
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○ ─ ⌐≈™≡ 

─ ─ │⁸ ⁸ ╡℮╢ Ɽ♃כfi⌐ ⇔≡ ─

⅜ ⇔⌂™╟℮⌐ ∆╢ ≢ ⇔√⁹ 

↓╣│⁸ 10.5 . 7≢ ∆╟℮⌐ ◘▬◒ꜟ≢ ╡℮╢ Ɽ♃כfi⌐≈™≡

╩ ⇔≡⁸∕─ ⁸ 10.5 . 8≢ ∆╟℮⌐ ╩ⱴכ☺⇔≡ ╩

∆╢╙─≢№╢⁹ 

↓─ ≢│ ↄ─ ⅜ ≤⌂╢⅜⁸ ≤⌂╢ ─ ─ ⅜⁸

│ ⁸ │ 240 ≤⌂╢⌂≥ ⅜ ↄ⁸ ─ ⁸

⌂ ≢№╢≤ ⅎ╢⁹ 

∕─√╘⁸ ⌐⅔↑╢ ╩ ─ ╡ ⇔╩ ∫√⁹ 

ה ⇔≡™╢ ה │ ≡ ∆╢⁹ 

ה ⌂ ה │⁸ ─ ⅜ ≢⅝╢╟℮⌐ ∆╢

⌐ ⇔√ ╩ ™≡⁸ ─ ╩ ∆╢ ⌐⁸ ─ ⅜ ≤

⌂╠⌂™↓≤ ⁹ 

 
1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

1

2P

1P

2

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

 
10.5 . ꜟכ◖ꜞ 7 ⌐⅔↑╢ 2◘▬◒ꜟ ─  
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1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

23 8 2 320 8 2 3 2 2

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

1

1

1

1

73 + 

1V

73 + 

30

30 3

3

3

3

1

30

73 + 

 
( )    ( )

/

1V / ( )

 
10.5 . ꜟכ◖ꜞ 8 ⌐⅔↑╢ ─  
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⇔╩ ∫√ ─ │ ─ ╡≤⌂╢⁹ 

ꜟכ◖ꜞ≢ ╩ ∫≡™╢ ╩ 10.5 . 9⌐ ∆⁹ 

↓─ ─ │⁸ ─ ♃▬Ⱶfi◓╕≢≤∕─ ─ ─ │ꜞ

ꜟכ◖ ─ ⌐╟╠∏ ╦╠⌂™√╘⁸ ─ ≤ ≤⌂╢

⅜ ∆╢╕≢─ ╩ ≤⇔≡ ∆╢⁹ ─ │⁸

∆╢Ɽ♃כfi⅜ ∆╢√╘⁸ ≤⌂╢⁹ 

─ ╩⁸ ⅜ ⌐ ⌂ ≤∆╢↓≤≢⁸ ─

♃▬Ⱶfi◓≢ √⌐ ↕╣╢ ╩ ∆╢╕≢─ ⅜ ↕╣⁸

⅜ ⌐⌂╢↓≤╩ ←↓≤⅜≢⅝╢⁹ 

1

2

1, 3

4

2

1

2

1, 3

4

2

( )

1

 

10.5 . ꜟכ◖ꜞ 9 2  ∟ 
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ꜟכ◖ꜞ ꜟכ◖ꜞ─1 ↑ ↑ ꜟכ◖ꜞ⁸ ꜟכ◖ꜞ─2 ╩

↑ ↑≡™⌂™ ╩ 10.5 . 10⌐ ∆⁹ 

↓─ ─ │⁸ ─ ♃▬Ⱶfi◓╕≢─ ꜟכ◖ꜞ⁸│ ─

⌐╟╠∏ ה │ ╦╠⌂™√╘⁸∕─ ╕≢│ ⇔√ ≤⇔≡

ה ╩ ∆╢⁹ 

ꜟכ◖ꜞ │⁸ ─ ♃▬Ⱶfi◓ ─ ⅜◘▬◒ꜟ ╕≢ ∆╢

√╘⁸ ─ ⌐│ ─ ♃▬Ⱶfi◓╕≢─ ◘▬◒ꜟ ╕≢─

╩ ∆╢⁹ │⁸ ꜟכ◖ꜞ─ ⅜№╢╕≢│ ≤⌂╢⁹ 

ꜟכ◖ꜞ≥ 2─ │⁸ ─ ♃▬Ⱶfi◓╕≢─ ╩

∆╢⁹ ꜟכ◖ꜞ⁸│ ─ ⅜ ∆╢╕≢ ≤⌂╢⁹ 

 

1

2

1, 3

4

2

1

2

1, 3

4

2

( )

( )

2

( )

2

( )

1

 
10.5 . ꜟכ◖ꜞ 10 2 ꜟכ◖ꜞ  1 №╡ 
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10.5 .1 ─ 1.3 ꜟכ◖ꜞ≡™⅔⌐ 2─ ╩ ↑ ↑≡™⌂™ ╩

10.5 . 11⌐ ∆⁹ 

↓─ ─ │⁸ ─ ⅜ ─ ♃▬Ⱶfi◓╕≢≤⁸∕─

ꜟכ◖ꜞ│ ─ ⌐╟╠∏ ╦╠⌂™√╘⁸ ─ ♃▬Ⱶfi◓⅜

∆╢╕≢─ ╩ ≤⇔≡ ∆╢↓≤≢⁸ ─ ╩ ∆╢↓≤⅜

≢⅝╢⁹ 

1

2

1, 3

4

2

1

2

1, 3

4

2

( )

2

( )

1

 
10.5 .1 ꜟכ◖ꜞ 1 2 ꜟכ◖ꜞ  1 №╡ 

◌ ─  

ꜟכ◖ꜞ 2 ⌐≈™≡⁸ ⌐⅔↑╢ ╩ 10.5 .2 ⌐

∆⁹ 

⌐ ⇔√₈ ₉│⁸ ─ ╖ ≢ ─ ⅜ ⅛

≥℮⅛╩ ⇔≡⅔╡⁸ ⌐╟╢ │ ⇔≡™⌂™⁹ ⁸ ─

╛⁸ ⌐╟╢ ⅜ ≤⌂╢ ╩ ⇔≡⁸ ⅜⁸ ☻כꜚ─

☻כ◔ ⌐ ↕╣╢ ╩ ∆╢⅛╩ ∆╢ ⅜№╢⁹ 

│⁸ ─ ─ ה ⌐ ∆╢◖☻♩─ ≤⇔≡ ∆⁹

─ ⌐ ∆╢ ⅜ ⁸ ┼─ ⅜ ⌐

∆╢⁹ 
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10.5 .2 ꜟכ◖ꜞ  2  ─  

     TSDB 

─  ☿fi♃כ 

☿fi♃כ⌐ 

↕╣√ 

 

☿fi♃כ⌐ 

↕╣⌂™ 

 

⌐ 

⇔√ 

 

TSDB 

 

ה    Ừ Ừ × 

ה  Ừ Ừ    

 

ה 1( / )  ủ ₃ ₃ ₃ × 

ה 2( ╡ ⇔≡™╢⅛)  ủ ₃ ₃ ₃ × 

ה ( ≤ ─ )  × ₃ ₃ ₃ × 

─ ─ ⌐ ∆╢  

ꜟכ◖ꜞה ─▬fi♃ⱨ▼כ☻  ₃     

ꜟכ◖ꜞה ⌐ ∂√ ה ─  ₃ ₃ ₃ ₃  

┼─  

ה ┼─ ╕√│   ₃ ₃   

ה ┼─    ₃ ₃  

ה ┼─     ₃  

₃ ⁸Ừ ⌐ ∆╢ ─ ╩ ⅝ ⁸× ⁸  



74 

 

 

ꜟכ◖ꜞ (2)  

▪ 2024 ─  

ꜟכ◖ꜞ 3 ─ ≢ ⌂ ╩ ∆╢≤≤╙⌐⁸ ⇔√

⌐ ∫≡ ╩ ⇔≡⁸ ⅜ ≢№╢⅛≥℮⅛⌐ ∆╢ ╩

⇔√⁹ 

ꜟכ◖ꜞ ▬ 3 ⌐≈™≡ 

ꜟכ◖ꜞ │⁸ Ⱳ♃fi╛ ꜟכ◖ꜞ╢╟⌐ ╩ ↑≡⁸

∆╢ ⌐ ⇔≡ ╩ ∆╢ ≢№╢⁹ 

ꜟכ◖ꜞ 3 ≢│⁸ ≤ ꜟכ◖ꜞ─ ╩ ₁⌐ ↑ ↑⁸ №

╡⁸ ⌂⇔≢ ─ ╩ ∆╢⁹╕√⁸ ⌂⇔─ │ ─ ╩

℮⁹↓╣│⁸ ┘ ─ │ ─ ↕⌐ ╦∑≡ ↕╣╢

√╘⁸ ─ ─ ⅜ ⌂™ │ ≤⌂╢ ╩ ∆╢↓≤╩

⌂ ≤⇔≡™╢⁹ 

 

 

10.5 . ꜟכ◖ꜞ 12 3  

  

1

2

3 3τ Υיּ“ ∕βϥ

3τּכ χϙ ∕βϥ
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► ─  

ꜟכ◖ꜞ 3 ≢│⁸ ꜟכ◖ꜞ─ ─╖╩ ↑ ↑√ │⁸

ꜟכ◖ꜞ─ ╩₈≥∟╠⅜ ↕╣╢⅛ ∆╢♃▬Ⱶfi◓₉╕≢ ↑ ↑╢

√╘⁸₈≥∟╠⅜ ↕╣╢⅛ ∆╢♃▬Ⱶfi◓₉ ─ ─ │

≤⌂╢⁹∕─ ⁸₈≥∟╠⅜ ↕╣╢⅛ ∆╢♃▬Ⱶfi◓₉≢ √⌐

⅜ ↕╣╢⅜⁸ √⌐ ↕╣√ ╩ ∆╢╕≢⁸ ⌐⌂╢ ⅜

∆╢⁹ 

╕√⁸ ⌐≈™≡│⁸ ꜟכ◖ꜞ─ ╩ ↑ ↑ ≢№╣┌⁸

ꜟכ◖ꜞ─ ꜟכ◖ꜞ⁸╡№ ⌂⇔ ─╖№╡ ─≥∟╠─

≢╙ ꜟכ◖ꜞ─ ╩ ↑ ↑╢♃▬Ⱶfi◓≢ ⅜ ↕╣╢⁹

─ ╙₈≥∟╠⅜ ↕╣╢⅛ ∆╢♃▬Ⱶfi◓₉≢ ⇔√ ≢

⅜ ↕╣╢√╘ ⅛╠ ⅜ ≢⅝⌂™ │ ⇔⌂™⁹ 

╩ ∆╢ ⁸ 1 ─ ─ ─ ─ ⅜⁸

⅜ ⌐ ⌂ ╩ ⅎ╢╟℮⌐ ∆╢ ⅜№╢⁹ 

 

1

2

1, 2

3

1

2

1, 2

3

( )

( 3 )

 
10.5 .1 ꜟכ◖ꜞ 3 3 ⌐⅔↑╢  

◄ ⌐ ∆╢  

2023 ⌐ ꜟכ◖ꜞ√→ 3 ⌐⅔↑╢ ─ ⌐≈™≡⁸

10.5.3 ─≤⅔╡ ╩ ⇔√⁹ 

ꜟכ◖ꜞ│1 3 ≢ ╩ ⅎ╢╟℮⌐∆╢ ╩ ℮ ─

⁸ ꜟכ◖ꜞ│2 3 ⌐ ╦∫≡⁸ ⌐ ─ ╩ ⇔√ꜞ◖

ꜟכ 1 ≢ ⅝ ⅎ╢ ╩ ℮ ─ ⁸ ꜟכ◖ꜞ│3 3 ╩╛╘≡

─ ≤⇔≡ ╩ ℮ ╩ ℮ ─ ≢№╢⁹ 
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1.1 │ 1⌐ ꜟכ◖ꜞ≡⇔ 2 ─ 1.3 ≤ ─ ╩ ℮ ─

≤⌂╢⁹ 

⌐ ⇔≡⁸ ⅜ ≤⌂╢♃▬Ⱶfi◓─ ≤ ⌂ ⁸ ─

⅛╠ ⇔√ ─ ┼─ ╩ ⇔≡™╢⁹ │⁸

⌐ ∆╢⁹ │⁸SIP 2 ─ ⌐⅔↑╢ ╩ ™

√⅜⁸ ─ │╟╡ ™ 0.7 ⁸ 2 ⁹√∞⇔◘fi

ⱪꜟ │ ↓≤╛⁸ ─ 99%│ 3 ⌐ ╕╢↓≤⅛╠⁸

│ ╟╡ ↄ⌂╢≤ ⅎ╠╣╢⁹ 

10.5.3 ╟╡⁸ ꜟכ◖ꜞ₁ 3 ╩ ⇔≡™╢╟℮⌂ ꜟכ◖ꜞ│≢ 1

⌐ ⅝ ⅎ╢─│ ⅜ ⅝™≤ ⅎ╠╣╢⁹╕√ ∆╢╟℮⌐ 1.1 ─

ꜟכ◖ꜞ⌐ ─ ╩ ⇔∆╢↓≤⌐≈™≡⁸∕─ ╛ ╩ ╘

√ ╩ ∫≡™ↄ⁹ 
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10.5 .3 ꜟכ◖ꜞ  3    

    ┼─  

3ꜟכ◖ꜞ 1 ≤⇔≡

╩ ℮ 

1 2│⁸ ⅜ ⌐⌂╢ │ ⇔⌂™⁹ 

│⁸ ꜟכ◖ꜞ─ ⅜ ™ ⁸ ─

⌐ ⅜ ה ↕╣╢√╘⁸ ─ ∞↑ ⅜ ≤⌂

╢↓≤⅜ ≢№╢⁹ 

(1 12 )  ⌂⇔ 

1.1 ( ─ ⇔) ꜟכ◖ꜞ  2 ≢ ⇔√╟℮⌐⁸ ꜟכ◖ꜞ─ ─

╩ ⇔∆╢⁹ ⌐ ╩ ∆⁹ 

(0 7 )   

1ꜟכ◖ꜞ 2 ≢ ⅝

ⅎ≡ ╩

℮ 

ꜟכ◖ꜞ 1 ≢ ⅝ ⅎ√ ⁸ ⅜ ⇔⌂ↄ≡╙ ⅜

⇔≡™╣┌ ⅜ ↕╣╢⁹ ⅜ ↕╣╢√╘⁸

⅜ ⌐ ∆╢√╘⁸ ⌐ ⇔≡ ⌐⌂╢ ⅜№╢⁹ 

⅜ ™ ╛ ─ ⅜ ™ │ ⅜ ↕™≤ ⅎ

ꜟכ◖ꜞ⁸⅜╢╣╠ 3 ⅜ ≤ ⅎ╠ⅎ╢ ≢│ ⅝⌂ ⅜

╢≤ ⅎ╠ⅎ╢⁹ 

ꜟכ◖ꜞ│≢☻כ◔⌂℮╟─ 3 ⅜ ≤ ⅎ╠╣╢⁹ 

ה ─ ⅜ ™ 

ה ─ ⅜ ⌂™ 

ה ─ │ ⌂™⅜ │ ™ 

⌂⇔  

3ꜟכ◖ꜞ 3 ╩╛╘≡

╩ ℮ 

1⁸2⌐⅔↑╢ ╩ ≢⅝⌂™ ⌐ ≤⌂╢⁹ ⌂⇔  
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ꜟכ◖ꜞ 3 ⌐⅔↑╢ ꜟכ◖ꜞ─ ⇔─

10.5 .3 ─ 1.1 ⌐≈™≡ ∆╢⁹ 

ⱷꜞ♇♩ ┘♦ⱷꜞ♇♩╩ ⌐ →╢⁹ 

ₒⱷꜞ♇♩ₓ 

ה ⌐⅔™≡ ─ ⅜ ≤⌂╢↓≤╩ →╢ 

ₒ♦ⱷꜞ♇♩ₓ 

ה ╟╡ ⇔⇔√ ꜟכ◖ꜞ⁸ ↑ ↑♃▬Ⱶfi◓⅜ ↄ⌂╡⁸↓

─♃▬Ⱶfi◓╩ ∆≤ 1◘▬◒ꜟ ≈↓≤⌐⌂╢⁹ 

─ ⅜ ≤⌂╢ ⁸ ╩ ∆╢≤ ⅜ ↕╣╢╕≢ ╩

╠∑╢⌂≥─ ╩ ℮ ⅜№╢⅜⁸ ─ ╩ ꜟכ◖ꜞ≥╢∆ ─

╩ ⇔∆╢↓≤│⁸∕─ ╛ ╩ ╘√ ⅜ ≢№╢⁹ 

ה ─ ╩ ∆╢ ⌐─╖ ∆╢⁹ 

ה ≤ ⌂╡ ─ ─ ⅜ ╣√≤⇔≡╙ ─ │ ↑≡

│ ≢№╢⁹ 

ה ─ ╩ ≢ ⌂ ⌐≤∫≡│ ∟ ⅜ ↄ⌂╢∞↑≢№

╢⁹ 

ꜟכ◖ꜞה ─ ╩ ⇔⇔√ ⁸ ⅜ ↕╣╢╕≢ ≈╟╡╙

∟─ │ ↄ⌂╢⁹ 
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○ ─ ⌐≈™≡ 

─ ─ │⁸ ꜟכ◖ꜞ│ 2 ≤ ∂ↄ⁸ ╡℮╢ Ɽ♃כfi

⌐ ⇔≡ ─ ⅜ ⇔⌂™╟℮⌐ ∆╢≤ כ◖ꜞ⁸⅜√™≡⇔

ꜟ 2 ≤ ⌐ ╩ ≤⇔≡ ⇔╩ ∫√⁹ 

ה ⇔≡™╢ ה │ ≡ ∆╢⁹ 

ה ⌂ ה │⁸ ─ ⅜ ≢⅝╢╟℮⌐ ∆╢

⌐ ⇔√ ╩ ™≡⁸ ─ ╩ ∆╢ ⌐⁸ ─ ⅜ ≤

⌂╠⌂™↓≤ ⁹ 

⇔╩ ∫√ ─ │ ─ ╡≤⌂╢⁹ 

1 ꜟכ◖ꜞ≢ ╩ ∫≡™╢ ╩ 10.5 .1 4⌐ ∆⁹ 

↓─ ─ │⁸ │ ─ ♃▬Ⱶfi◓╕≢≤⁸∕─ ─

─ ꜟכ◖ꜞ│ ─ ⌐╟╠∏ ╦╠⌂™√╘⁸ 1 ─ ≤

≤⌂╢ ⅜ ∆╢╕≢─ ╩ ≤⇔≡ ∆╢⁹ ─

│⁸ ∆╢Ɽ♃כfi⅜ ∆╢√╘⁸ ≤⌂╢⁹ 

─ ╩⁸ ⅜ ⌐ ⌂ ≤∆╢↓≤≢⁸ ─

♃▬Ⱶfi◓≢ √⌐ ↕╣╢ ╩ ∆╢╕≢─ ⅜ ↕╣⁸

⅜ ⌐⌂╢↓≤╩ ←↓≤⅜≢⅝╢⁹ 

1

2

1, 2

3

1

2

1, 2

3

( )

1

 

10.5 .1 ꜟכ◖ꜞ 4 3  ∟ 
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ꜟכ◖ꜞ─ ╩ ↑ ↑ ⁸ ꜟכ◖ꜞ─ ╩ ↑ ↑≡

™⌂™ ╩ 10.5 .1 5⌐ ∆⁹ 

↓─ ─ │⁸ ─ ♃▬Ⱶfi◓╕≢─ ꜟכ◖ꜞ⁸│ ─

⌐╟╠∏ ה │ ╦╠⌂™√╘⁸∕─ ╕≢│ ⇔√ ≤⇔≡

ה ╩ ∆╢⁹ 

│⁸ ─ ♃▬Ⱶfi◓─ ⅜⇔┌╠ↄ ∆╢√╘⁸ ─

⌐│⁸ ─ ♃▬Ⱶfi◓╕≢─ ꜟכ◖ꜞ─ ⅜⌂⅛∫√

≤⅝─ ─ ⅜ ⇔≡™╢ ─ ╩ ≤⇔≡ ∆╢⁹ 

2│⁸ ─ ─ ♃▬Ⱶfi◓⌐ ≤⌂╢↓≤⅜ ⇔≡™╢√╘⁸

─ ה ⌐│ ⇔√ ╩ ∆╢⁹ ─ ⌐│⁸

ꜟכ◖ꜞ─ ⅜⌂⅛∫√≤⅝─ ─ ⅜ ⇔≡™╢ ─ ╩

≤⇔≡ ∆╢⁹ 

─ │⁸ ─ ♃▬Ⱶfi◓╕≢─ ╩ ≤⇔≡ ∆

╢⁹ ─ │⁸ ⅜ ↕╣╢√╘⁸ ─ ♃▬Ⱶfi◓⌐⌂∫≡

√⌐ ↕╣╢ ╩ ∆╢╕≢│⁸ ≤⌂╢⁹ 

1

2

1, 2

3

( )

1

( )

T

2

1

2

T

1, 2

3

 

10.5 .1 ꜟכ◖ꜞ 5 3  №╡ 

ꜟכ◖ꜞ─ ╩ ↑ ↑√ ╩ 10.5.16 ⌐ ∆⁹ 

↓─ ─ │⁸◘▬◒ꜟ ╕≢⅜ ∆╢√╘⁸ ─◘▬◒ꜟ─

─ ה │⁸ ⇔√ ╩ ∆╢⁹ 
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1

2

1, 2

3

 
10.5.16 ꜟכ◖ꜞ  3  №╡  

◌ ─  

ꜟכ◖ꜞ ⌐≈™≡⁸ ⌐⅔↑╢ ╩ 10.5 . 4⌐

∆⁹ ─ ꜟכ◖ꜞ⁸│ 2 ≤ ≢№╢⁹ 
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10.5 . ꜟכ◖ꜞ 4 3  ─  

     TSDB 

─  ☿fi♃כ 

☿fi♃כ⌐ 

↕╣√ 

 

☿fi♃כ⌐ 

↕╣⌂™ 

 

⌐ 

↕╣√ 

 

TSDB 

 

ה    Ừ Ừ × 

ה  Ừ Ừ    

 

ה 1( / )  ủ ₃ ₃ ₃ × 

ה 2( ╡ ⇔≡™╢⅛)  ủ ₃ ₃ ₃ × 

ה ( ≤ ─ )  × ₃ ₃ ₃ × 

─ ─ ⌐ ∆╢  

ꜟכ◖ꜞה ─▬fi♃ⱨ▼כ☻  ₃     

ꜟכ◖ꜞה ⌐ ∂√ ה ─  ₃ ₃ ₃ ₃  

┼─  

ה ┼─ ╕√│   ₃ ₃   

ה ┼─    ₃ ₃  

ה ┼─     ₃  

₃ ⁸Ừ ⌐ ∆╢ ─ ╩ ⅝ ⁸× ⁸
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(3)  

▪ 2024 ─  

⌐ ╠∏ ─ ≤⁸ ─ ╩ ╘√ ─ ╩

∆╢≤≤╙⌐⁸ ⇔√ ⌐ ∫≡ ╩ ⇔≡⁸ ⅜ ≢№╢⅛≥℮⅛⌐ ∆

╢ ╩ ⇔√⁹ 

▬ ⌐≈™≡ 

─ ™ ⅜ ≢ ⇔≡™╢ ⁸ ╩ ≢ ⇔≡╙ ⅜ ≢ ↕∑╠╣

╢↓≤⅜№╢⁹╕√⁸ ⌐ ─ ™ ⌂≥│⁸ ⅜ ≢ ⇔√ ⅜ ∆╢↓≤⌐╟╢

╕╡⅜ ⇔⁸ │ ≢╙ ≢⅝⌂ↄ⌂╢↓≤⅜№╢⁹ 

│≢☻כ◔⌂℮╟─↓⁸ ╩ ™⁸◘▬◒ꜟ─ ╩ ╦∑╢╟℮⌐∆╢⅜⁸ ⅜

⁸ ⅜ ─ ⁸ ∞↑⅜ ⌐╟∫≡◘▬◒ꜟ ╩ ┘ ╖∆╢√╘⁸ ⇔

∏≈◘▬◒ꜟ─ ⅜∏╣≡™ↄ⁹ 

≢│⁸ ─ ⌐◘▬◒ꜟ─ ╩ ↕∑╢─≢│⌂ↄ⁸ ⅛╠─

─ ╛⁸ ─ ⌂≥ ⌐ ╦∑≡ ─ ╩ ↕∑╢↓≤≢ ╩ ╢↓≤⅜≢

⅝╢⁹ 

 

 
10.5 .1 7 ─  
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10.5 .1 8 ─  

│⁸ ─◘▬◒ꜟ ⅜ ↄ⁸ ─◘▬◒ꜟ ⅜ ™ ⌐⁸ ─ ∟

╩ ╠∆√╘⁸ ╩ ─ 1/2 ╛ 2/3 ─◘▬◒ꜟ ≢ ↕∑╢ ≤⌂╢⁹ ≤⇔≡ 1/2 ╩

→╢⁹ /2 ≢│ ⅜ 1◘▬◒ꜟ ∆╢ ⌐ │ 2◘▬◒ꜟ ∆╢ ─◘▬◒ꜟ ⅜

180 ─ ⁸ ─◘▬◒ꜟ │ 90 ≤⌂╢ ⁹ ─ ≤ ⇔⌂™ 1/2 ─♃▬Ⱶfi◓≢

│⁸ ≢ ─ ─ ─ 1/2 ─♃▬Ⱶfi◓╩ ∆╢⁹ 

1

2

1

2

1/2 1/2

 
10.5.19  ─  

► ─  

│⁸ ⅛╠─ ⌐ ╦∑≡ ╩ ↕∑╢╙─≢№╢⅜⁸ ∆╢

≢ ╩ ╢ ≤⇔≡│⁸ ⌐╙ ─ ≢ 2≈─ ╩ ∆╢

╙ ⇔≡™╢⁹ 

╕√⁸1 ─ ≢ 2≈─ ╩ ∆╢ ≤⇔≡│⁸ ─ ⌐⁸

╙ ⇔≡™╢⁹∕╣∙╣─ │ 10.5 . 5─ ╡⁹ 

─ │ ≤ ⌐⌂∫≡™╢╙──⁸ ⇔≡ ∆╢⅜⁸ │ ╕

√│ ≢ ╩ ╢↓≤⌐⌂╢⁹ 

≢│⁸ ⌐╙⁸ ┘ ⌐≈™≡╙ ╩ ∫√⁹ 
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10.5 . 5 ─ ↔≤─ ™ 

    
 

 

─  ≤  ≤ ∂ ≤  ≤  

─  ≤  ≤ ∂ ≤  ≤  

─ ™     

 

◄ ─  

│⁸ ╩ ⁸ ↕╣√○ⱨ☿♇♩─ ╩ ⌐ ↕∑╢⁹

╩ ꜟכ◖ꜞ─ ≤╖⌂⇔√ ⁸ ─ ≤ ⌐⁸○ⱨ☿♇♩≤ ─ ─

⅜⁸ ⅜ ⌐ ⌂ ╩ ⅎ╢╟℮⌐ ∆╢ ⅜№╢⁹ 

○ ─ ⌐≈™≡ 

─ │⁸ ─ ⅜≥─╟℮⌂Ɽ♃כfi≢ ⇔≡™╢⅛─ ╩ ∫≡™╣┌

≤⌂╢⁹ 

─ ─ ≢│⁸ ─ ⅜ ≢№╢ ≤ ─ ⅜ ─ ─ ─ 2 ╡

─ ⅜ ⅎ╠╣╢⁹ ─ Ɽ♃כfi │⁸≥∟╠─ ≢╙ ≢№╢ ⅜№╢⁹√∞

⇔ ∆╢Ɽ♃כfi⅜ ≢№╢↓≤≤⁸ ⌐∕─Ɽ♃כfi≢ ⇔≡™╢⅛ ╩ ⅎ╢⅛│

⇔⌂™⁹ 

(▪) ─ ⅜  

─ ⌐ ─ ╙ ™≡ ╩ ∆╢ ≤⌂╢⁹ 

─ ─◘▬◒ꜟ─ ╩ ⌐⁸ ⅜ ╩ ∆╢ ╩ ⇔≡⁸ ─

╩ ∆╢ ─ ⅜⁸ ─ ─ ○ⱨ☿♇♩ ≤⌂╢╟℮⌐ ∆╢⁹

─ ╩ ∆╢ ─ │⁸ TSDB ≤ ⌐ ─ ⅛╠ ∆╢⁹ 

↓─ ─ ⁸ ─ ╩ ∆╢ ╕≢─ ⅜ ⇔√ ≢⁸ ─ ─◘▬◒

ꜟ─ ╙ ∆╢⁹ 

(▬) ─ ⅜  

─ ╩ ─ ꜟכ◖ꜞ─ ≤ ∂≤ ⌂⇔≡ ╩ ∆╢ ≤⌂╢⁹ 

↓─ ─ ⁸ ⅛╠ ╩ ⇔√ ≢⁸ ─ ─◘▬◒ꜟ─ ⅜ ∆╢⁹ 

◌ ─  

⌐≈™≡⁸ ⌐⅔↑╢ ╩ 10.5 . 6 10.5 . 8⌐ ∆⁹ ─

ꜟכ◖ꜞ│ ≤ ≢№╢⁹ 

≢ →√ ─ ─ / ≢ ⇔√ ⁸ ─ ╡≤⌂╢⁹ 

─ ⅜ ⁸ ( )⁸ TSDB 

─ ⅜ ( )⁸ ⁸  

≢─ ─ / ─ │⁸ ─▬fi♃ⱨ▼כ☻ │₈ ∆╢ ─ ™

⌐ ⇔⁸ ╘ ∆╢ⱦ♇♩ ╩▪ꜞ◄♃כ♦│ ⇔√₉╙─≤⌂∫≡™╢√╘⁸ ─ ≢

│ ⇔≡™⌂™╙─╙ ∆╢⁹ 

ה ─ ⅜ ─ │⁸ ─ ≤⇔≡ ⅜ ⌂√╘⁸

≢│⌂ↄ ≤⇔≡ ╩ ∆╣┌ ™⁹ 
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10.5 . 6  ─ (1/3)  

     TSDB 

─  ☿fi♃כ 

☿fi♃כ⌐ 

↕╣√ 

 

( )  

☿fi♃כ⌐ 

↕╣⌂™ 

 

( )  

☿fi♃כ 

⌐ ↕╣⌂™ 

 

( )  

⌐ 

↕╣√ 

 

( )  

TSDB 

─        

 

ה 1( ─ / )  ừ ₃ ₃ ₃ × × 

ה 2( ⅜ ╡ ⇔≡™╢⅛)  × × ₃ ₃ × × 

ה ( ─ ≤ ─ )  × × ₃ ₃ ₃ × 

─ ─ ⌐ ∆╢  

ה ─ ( )⅛╠ ─ ╩  ₃ ₃    ₃ 

ה ─ ╟╡ ─ ─ ╩  ₃ ₃ ₃ ₃ ₃ ₃ 

ה ─◌꜠fi♄כ╩  ₃ ₃     

ה ─( / / ) ╩  ₃ ₃     

ה ─ ─ ┘  ₃ ₃     

┼─  

ה ( )┼─   ₃     

ה ( )┼─    ₃ ₃   

ה ( )┼─     ₃ ₃  

ה ┼─      ₃  

₃ ⁸× ⁸ ⁸ừ ─ ≢│ ○ⱪ◦ꜛ♫ꜟ⌂ ™⌐⌂∫≡⅔╡ ≢⅝⌂™ ⅜№╢⁹ 
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10.5 . 7  ─ (2/3)  

   
 

( )   

 

( )  

 

 

 

 
TSDB 

 

   ( )  ( )  
 

  
 

⌂⇔ ⌂⇔ ( ủ )  ( ủ )  ( ủ )     
⌂⇔ №╡ × × ( ủ )     
№╡ ⌂⇔ × ( ủ )  ( ủ )     
№╡ №╡ × × ( ủ )     

 ⌂⇔ ( ủ )  ( ủ )  ( ủ )     
№╡ × ( ủ )  ( ủ )     

  

 

⌂⇔ ⌂⇔ ủ ủ  ủ ủ × 
⌂⇔ №╡ × ×  ủ ủ × 
№╡ ⌂⇔ × ủ  ủ ủ × 
№╡ №╡ × ×  ủ ủ × 

(1/2 )  

⌂⇔ ⌂⇔ ủ ủ  ủ ủ × 
⌂⇔ №╡ × ×  ủ ủ × 
№╡ ⌂⇔ × ủ  ủ ủ × 
№╡ №╡ × ×  ủ ủ × 

(2/3 )  

⌂⇔ ⌂⇔ × ×  ủ ủ × 
⌂⇔ №╡ × ×  ủ ủ × 
№╡ ⌂⇔ × ×  ủ ủ × 
№╡ №╡ × ×  ủ ủ × 

  ⌂⇔ × ₃  ủ ủ ủ 
 №╡ × ₃  ủ ủ × 

 

⌂⇔ ⌂⇔ ủ ₃  ủ ủ × 
⌂⇔ №╡ × ₃  ủ ủ × 
№╡ ⌂⇔ × ₃  ủ ủ × 
№╡ №╡ × ₃  ủ ủ × 

₃ ⁸× ⁸ ⁸(₃) ⁹√∞⇔ ≢  
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10.5 . 8  ─ (3/3)  

   
 

( )   

 

( )  

 

 

 

 
TSDB 

 

   ( )  ( )  
 

  

 

⌂⇔ ⌂⇔    ủ ủ ủ 
⌂⇔ №╡    ủ ủ × 
№╡ ⌂⇔    ủ ủ × 
№╡ №╡    ủ ủ × 

(1/2 )  

⌂⇔ ⌂⇔    ủ ủ ủ 
⌂⇔ №╡    ủ ủ × 
№╡ ⌂⇔    ủ ủ × 
№╡ №╡    ủ ủ × 

(2/3 )  

⌂⇔ ⌂⇔    ủ ủ ủ 
⌂⇔ №╡    ủ ủ × 
№╡ ⌂⇔    ủ ủ × 
№╡ №╡    ủ ủ × 

 ⌂⇔    ủ ủ ủ 
№╡    ủ ủ × 

  ⌂⇔    ủ ủ ủ 
 №╡    ủ ủ × 

 

⌂⇔ ⌂⇔    ủ ủ ủ 
⌂⇔ №╡    ủ ủ × 
№╡ ⌂⇔    ủ ủ × 
№╡ №╡    ủ ủ × 

₃ ⁸× ⁸  
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 ─ ⌐ ∆╢ ─  

ꜟכ◖ꜞ (1)  

▪  

ꜟכ◖ꜞ 2 ⅜ ↕╣√ ≢ ╩ ™⁸ ≤

≢ ⇔√ ╩ ∆╢⁹╕√⁸ ⅜ ⇔ↄ ↕╣≡™

╢⅛─ ╙ ℮⁹ 

│ ╩ ™╢√╘⁸ ─ │ ⱪꜝ♇♩ⱨ◊כⱶ≤

│ ⌂╢⁹√∞⇔⁸ ≤ ─ ⅜ ≤⌂╢ ─ ╩ ∆

╢√╘⁸ │ ℮⁹ 

│ ─ ╡⁹ Ɽ♃כfi⌐≈™≡ 10◘▬◒ꜟ ╩♃כ♦─ ∆

╢⁹ 

ᵑ ≤ ─ ≤─  

─ ≤ ≢ ⇔√ ╩ⱦ♦○≢ ⇔≡ ∆╢⁹ 

ᵒ ⅜ ≤⌂╢  

─ ≤ ≢ ⇔√ ╩ⱦ♦○≢ ⇔≡⁸ ─

≤ ╩ ⌐⇔√ ⅜ ≤⌂╢ ╩ ∆╢⁹ ╩

─ ≤ ∆╢⁹ 

ᵓ ⅜ ⇔ↄ ↕╣≡™╢⅛ 

◘▬◒ꜟ≢ ↕╣√ ⌐╟╢ ┘ ─

⅛╠⁸ ◘▬◒ꜟ≢ ↕╣√ ⌐╟╢ ┘

⅜ ⇔⌂™↓≤╩ ∆╢⁹ 

ᵔ ─ ⌐≈™≡ ⅜ ⇔™⅛ 

√⌐ ╩ ∆╢╕≢─ ꜟכ◖ꜞ⁸ ꜟכ◖ꜞ╠⅛1 2─

╡ ⅎ ⁸ ⅜ ⇔≡™╢↓≤╩ ∆╢⁹ ⌐ ⅜

⅜☻כ◔™⌂⇔ ⇔⌂™  

 

 
10.5 . ꜟכ◖ꜞ 20 2 ⌐⅔↑╢  

 

( )



90 

 

 

▬  

(▪) ⌐⅔↑╢  

≢│⁸ ⅜ ─ ≤ ⇔ↄ⌂╢╟℮⌐ ≢

╩ ∫√⁹ ⌐⅔↑╢ ⁸ ┘⁸ ≢ ⇔√ ─ ╩⁸

10.5.9 ⌐ ∆⁹ ⌐⅔↑╢ │⁸ ⌡ ─ ─ ≤ ⇔™

≤⌂∫≡™╢⁹ 

⌐⅔↑╢ ─ │⁸SIP 2 ─ ▬ⱡⱬכ◦ꜛfi

ⱪ꜡◓ꜝⱶ ◦☻♥ⱶ≤◘כⱦ☻─ ◒ꜝ►

♪ ╩ ⇔√ ─ ⌐ ↑√  2021 2022

 P203⌐╟╢⁹ 

 

10.5.9  ⌐⅔↑╢ ( )  

  

    

1.200 1.244 4.863 1.134 
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(▬)  

╩ 10.5.21 ⌐ ∆⁹ 

 

1 2 3 4 5 6 7 8 9 10

1

1P

2

11 12

2P

1 2

 
10.5.21 ꜟכ◖ꜞ  2   

 

(►) ≤ ─  

⌐⅔↑╢ ─ ≤ ─ ╩ 10.5.10 ⌐ ∆⁹ 

─ ≢ ⇔√ ꜟכ◖ꜞ⁸╡ 1─╖ №╡─ ⁸

─ ⅜ ≤⌂╢√╘ ≤⇔≡│ ꜟכ◖ꜞ⁹™⌂╦ 1⁸2│∕╣∙╣

⌂⇔─ │ ≤⌂╢√╘ │ ⇔⌂™⁹ 

≤⇔≡⁸0.067 0.1 ─ ⌐ ╕∫≡⅔╡⁸ ☻כ◔☻כꜚ

≢─ 300ms ≤⌂∫≡™╢⁹ 

 

10.5.10  ≤ ─ ( )  

  

ꜟכ◖ꜞ 1─╖ 

№╡ 

ꜟכ◖ꜞ 2─╖ 

№╡ 

 

№╡ 

         

1 

    0.080  0.100  0.067  0.087  0.100  0.067  

 0.093  0.100  0.067  0.090  0.100  0.067  0.083  0.100  0.067  

 0.093  0.100  0.067  0.093  0.100  0.067  0.093  0.100  0.067  

1 

    0.083  0.100  0.067  0.087  0.100  0.067  

 0.092  0.100  0.067  0.088  0.100  0.067  0.088  0.100  0.067  

 0.090  0.100  0.067  0.090  0.100  0.067  0.087  0.100  0.067  

2 

ꜟכ◖ꜞ) 1) 

 0.090  0.100  0.067     0.093  0.100  0.067  

 0.090  0.100  0.067     0.087  0.100  0.067  

 0.090  0.100  0.067     0.090  0.100  0.067  

2 

ꜟכ◖ꜞ) 2) 

    0.097  0.100  0.067  0.093  0.100  0.067  

    0.083  0.100  0.067  0.087  0.100  0.067  

    0.087  0.100  0.067  0.090  0.100  0.067  
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(◄) ⅜ ≤⌂╢  

─ 1⁸ 1 ≢⁸ ⅜ ≤⌂∫≡™√ ╩

11.5.11 ⌐ ∆⁹ 

⅜ ≤⌂∫≡™√ │ 1.33 ≢№╡⁸ ≤─

0.09 ⌐ ⌐⅔↑╢ 1.24╩ ⇔√ ≤ ⇔ↄ⌂╢⁹ 

 

10.5.1 1 ⅜ ≤⌂∫≡™√ ( )  

ꜟכ◖ꜞ   1─╖ №╡ 

   

1  1.331  1.869  1.268  

1  1.335  1.869  1.268  

 

(○) ⅜ ⇔ↄ ↕╣≡™╢⅛ 

⇔√ ⌐≈™≡⁸ ⇔√ ─

─ ╩ ∆╢↓≤│ ⅛∫√⁹ 

(◌) ─ ⌐≈™≡ ⅜ ⇔™⅛ 

(◄)  ≢ ⇔√ ─ ─ ⁸ 1⌐⅔™≡ ≢ 0.8 ⁸

⅜ ≤⌂╢ ⅜ ⇔√⁹↓╣│ 1 ─ ꜟכ◖ꜞ⌐ ╩

⇔√ ⌐ ⇔≡™╢⁹↓╣│ ─ ≢ ⇔√ ─ ≢№

╡⁸ 1 ─ ╤⌐ ╩ ∆╢↓≤≢ ≢№╢⁹ 

∕╣ ⌐│⁸ ⌐⅔™≡ ⅜ ≤⌂╢♃▬Ⱶfi◓│ ⇔⌂⅛

∫√⁹ 
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ꜟכ◖ꜞ (2)  

▪  

ꜟכ◖ꜞ 3 ⅜ ↕╣√ ≢ ╩ ™⁸ ≤

≢ ⇔√ ╩ ∆╢⁹╕√⁸ ⅜ ⇔ↄ ↕╣≡™

╢⅛─ ╙ ℮⁹ 

│ ╩ ™╢√╘⁸ ─ │ ⱪꜝ♇♩ⱨ◊כⱶ≤

│ ⌂╢⁹√∞⇔⁸ ≤ ─ ⅜ ≤⌂╢ ─ ╩ ∆

╢√╘⁸ │ ℮⁹ 

│ ─ ╡⁹ Ɽ♃כfi⌐≈™≡ 10◘▬◒ꜟ ╩♃כ♦─ ∆

╢⁹ 

ᵑ ≤ ─ ≤─  

─ ≤ ≢ ⇔√ ╩ⱦ♦○≢ ⇔≡ ∆╢⁹ 

ᵒ ⅜ ≤⌂╢  

─ ≤ ≢ ⇔√ ╩ⱦ♦○≢ ⇔≡⁸ ─

≤ ╩ ⌐⇔√ ⅜ ≤⌂╢ ╩ ∆╢⁹ ╩

─ ≤ ∆╢⁹ 

ᵓ ⅜ ⇔ↄ ↕╣≡™╢⅛ 

◘▬◒ꜟ≢ ↕╣√ ⌐╟╢ ┘ ─

⅛╠⁸ ◘▬◒ꜟ≢ ↕╣√ ⌐╟╢ ┘

⅜ ⇔⌂™↓≤╩ ∆╢⁹ 

ᵔ ─ ⌐≈™≡ ⅜ ⇔™⅛ 

√⌐ ╩ ∆╢╕≢─ ⁸ ≢⁸ ⅜ ⇔≡™╢

↓≤╩ ∆╢⁹ ⌐ ⅜ ⅜☻כ◔™⌂⇔ ⇔⌂™  
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10.5 . ꜟכ◖ꜞ 22 3 ⌐⅔↑╢  

▬  

(▪) ⌐⅔↑╢  

⌐⅔↑╢ ꜟכ◖ꜞ│ 2 ≤ ≤∆╢⁹ 

(▬)  

╩ 10.5.23 ⌐ ∆⁹ ≤⇔≡⁸ ─╖ ↑ ↑

≡™╢ │⁸7 ⁸8 ╩ 1 ⌐ ⅝ ⅎ╢╟℮⌐ ∆╢⁹ 

1 2 3 4 5 6 7 8 9 10

1

2P

1P

2
 

10.5.23 ꜟכ◖ꜞ  3   

(►) ≤ ─  

⌐⅔↑╢ ─ ≤ ─ ╩ 10.5.12 ⌐ ∆⁹ 

≤⇔≡⁸0.067 0.1 ─ ⌐ ╕∫≡⅔╡⁸ ☻כ◔☻כꜚ

≢─ 300ms ≤⌂∫≡™╢⁹ 

  

( )
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10.5.12  ≤ ─ ( )  

  
─╖ №╡ №╡ 

      

1 
 

 0.097  0.100  0.067  0.083  0.100  0.067  

 0.097  0.100  0.067  0.073  0.100  0.067  

 0.097  0.100  0.067  0.077  0.100  0.067  

1 
 

 0.100  0.100  0.100  0.083  0.100  0.067  

 0.092  0.100  0.067  0.093  0.100  0.067  

 0.103  0.133  0.067  0.077  0.100  0.067  

2 

ꜟכ◖ꜞ) )  
 

 0.093  0.100  0.067  0.080  0.100  0.067  

 0.087  0.100  0.067  0.083  0.100  0.067  

 0.097  0.100  0.067  0.087  0.100  0.067  

2 

ꜟכ◖ꜞ) )  

    0.073  0.100  0.067  

    0.087  0.100  0.067  

    0.080  0.100  0.067  

 

(◄) ⅜ ≤⌂╢  

ꜟכ◖ꜞ 3≢ ╩ ⌐ ⇔√ ⌐⁸ 2≢ ⅜

≤⌂∫≡™√ ╩ 10.5.13 ⌐ ∆⁹ 

⅜ ≤⌂∫≡™√ ─ │ 1.33 ≢№╡⁸ ≤─

0.09 ⌐ ⌐⅔↑╢ 1.24╩ ⇔√ ≤ ⇔ↄ⌂╢⁹ Ⱳ♃

fi╩ ⇔≡⅛╠ ⅜ ↕╣╢╕≢⅜ ≤⌂╢√╘⁸ Ⱳ♃fi╩ ∆♃

▬Ⱶfi◓⅜ ↑╣┌⁸ ⅜ ≤⌂╢ │ ↕ↄ⌂∫≡™ↄ⁹ 

 

10.5.13  ⅜ ≤⌂∫≡™√ ( )  

  
╩ ≢  

   

2  1.114 1.335  0.334  

 

(○) ⅜ ⇔ↄ ↕╣≡™╢⅛ 

⇔√ ⌐≈™≡⁸ ⇔√ ─

─ ╩ ∆╢↓≤│ ⅛∫√⁹ 

(◌) ─ ⌐≈™≡ ⅜ ⇔™⅛ 

(◄)≢ ꜟכ◖ꜞ√⇔ ─ 2─ ─ ⁸ 1⌐⅔™

≡ ≢ 1.2 ⁸ ⅜ ≤⌂╢ ⅜ ⇔√⁹↓╣│ 1 ─

ꜟכ◖ꜞ⌐ ╩ ⇔√ ⌐ ⇔≡™╢⁹↓╣│ ─ ≢

⇔√ ─ ≢№╡⁸ 1 ─ ╤⌐ ╩ ∆╢↓≤≢

≢№╢⁹ 
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(3)  

─ ⅜ ─ ≤⁸ ─ ─∕╣∙╣─ ≡™≈⌐☻כ◔ ╩

℮⁹ 

─ │ ⁸ ─ │ ╩ ⇔√ ╩ ∆╢⁹ 

▪  

(▪)  

─ ╩ ⌐ ─ ╩ ∆╢ ╩ ⇔≡⁸ ─

2 ⌐≈™≡ ╩ ℮⁹ │ 5─ ≢ GPS⌐╟╢ ╩

℮ ≤∆╢⁹ 

ᵑ ⅛╠─ ╩ ↑≡ ⅜ ∆╢─⌐≥╣ↄ╠™─

┘┌╠≈⅝ ⅜№╢─⅛ 

ᵒ ─ ≤ ─ ─♃▬Ⱶfi◓╩ ⌐ ─

╩ ⇔√ ⌐ ┘ ─ ╩≥╣ↄ╠™ ⇔ↄ ≢⅝╢⅛ 

ᵑ≢│⁸◘▬◒ꜟ─ ⅜ ≤⌂╢╟℮⌐ ╩ ⇔≡⁸◘▬◒ꜟ

─ ─∏╣╩ ∆╢⁹↓─∏╣⅜⁸ ⌐⅔↑╢ ⅛╠─ ≤⌂

╢⁹ 10 ─ ╩ ™⁸∏╣─ ┘┌╠≈⅝╩ ∆╢⁹ 

ᵒ≢│⁸ ─ ─◘▬◒ꜟ─ ╩ ⌐⁸ ⅜ ╩ ∆╢

╩ ⇔≡⁸ ─ ┘ ─ ╟╡⁸ ─ ╩

∆╢⁹ ⇔√ ─ ╩ ─ ≤ ∆╢↓≤≢⁸≥╣ↄ

╠™ ╩ ⇔ↄ ≢⅝╢⅛╩ ∆╢⁹ 

1 ─ ╩ ™ ⇔√ ⅜ ≤ ∆╢⅛╩ ∆╢⁹ 
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10.5 . 24 ╩ ⇔√  

  

( )( 5 )
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(▬)  

⅜ ↕╣√ ≢ ─ ╩ ™⁸

─ ≤⁸ ≢ ⇔√ ╩ ∆╢⁹ 

│ ╩ ™╢√╘⁸ ≤│ ⅜ ─ꜟ♃כ♩╘√╢⌂

│ ─ ≤∆╢⁹ 

│ ─ GPS ╩ ℮╙─≤⇔⁸ (1/1

)⁸ (1/2 ⁸2/3 )─∕╣∙╣⌐≈™≡ ╩ ℮⁹ 

 

 

10.5 .2 5 ╩ ⇔√  

  

( )

( )( )
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▬  

(▪)  

(a)  

┘ ─ ╩ 10.5.26 ⌐ ∆⁹ ─ 4 ─ ≤⁸

─ 1 ─ ╩ ∆╢ ≤∆╢⁹ 

 

1 2 3 4 5 6 7 8 9 10

1

2P

1P

2

1 2 3 4 5 6 7 8 9 10

1

2P

1P

2
 

10.5.26    

 

(b) ⅛╠─ ─  

⌐╟╢ ⌐⁸ ≤ ─◘▬◒ꜟ ⅜ ∆╢╟℮⌐

─ ─ ╩ ⇔≡⁸◘▬◒ꜟ ⌐ ⇔√ ─ ≤⁸

─ ─∏╣╩ 10.5.14 ⌐ ∆⁹ 

⅜ ─ ≤⌂∫≡™√⅜⁸1 ∞↑ 0.2 ─∏╣⅜ ∂√↓≤

⅜№∫√⁹ ─ │ ⅛╠ 0.1 0.2 ╣╢≤™℮ ≤⌂∫

√⁹ 

 

10.5.14  ─ ⅛╠─  

   

0.117 0.200 0.100 

 

( c) ⇔√ ≤ ─ ≤─  

─ ╩ ⌐ ⇔√ ─ ≤⁸ ⅜ ⌐ ⇔√

╩ ⇔√ ╩ ∆ 10.5.15 ⁹ 

│⁸ ─ ≢+0.1 - 0.1 ─∏╣⅜ ⇔√⁹ 

10.5.16 ⌐ ≤ ─◘▬◒ꜟ ≤◘▬◒ꜟ ╩ ∆⁹√∞⇔

│ ≤ ⌂╡ ╩ ∫≡™⌂™√╘ ⌐ ⇔≡ │ ≢№

╢⁹↓─ ─ │⁸ ⅜ ─◘▬◒ꜟ ≢ ⇔≡™√ ≢№

╡⁸∏╣╩ ↄ≤ ╙ ∂◘▬◒ꜟ ≢ ⇔≡™╢⁹ 

⅜ ╟╡╙ 0.1 ↄ ⇔√ ⁸0.1 ↄ ∆╢╕≢│

⅛╠│ ≢ 0.1 ╣√ ≤⌂∫≡™╢⁹↓─ 0.1 ↄ ⇔≡™╢◘
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▬◒ꜟ│⁸(b)≢ ⇔√ 1 ∞↑ 0.2 ─∏╣⅜ ∂√◘▬◒ꜟ≤ ─

≤ ↕╣╢⁹╕√⁸0.1 ╣≡™╢◘▬◒ꜟ≤⇔≡ ⇔√ │ ─

4.2%≤⌂╢⁹ 

10.5.1 5 ⇔√ ≤ ≤─∏╣ 

 

◘▬◒ꜟ  ∏╣ [ ]  

    

 2693 89 (3.3%)  +0.1 - 0.1 

( )  2389 79 (3.3%)  +0.1 - 0.1 

(○ⱨ☿♇♩ )  304 10 (3.3%)  +0.1 - 0.1 

 

10.5.1 6 ─∏╣─  

   

◘▬◒ꜟ 

 ◘▬◒ꜟ  

◘▬◒ꜟ 

 ◘▬◒ꜟ  ∏╣  

18:28:05.0  90 18:28:06.9  90.1 +0.1 

⅜ ╟╡ 0.1

╣╢ 

18:29:35.0  90 18:29:37.0  89.9 - 0.1 ─ ╣⅜ ⌐ ╢ 

18:31:05.0  90 18:31:06.9  90 0  

18:32:35.0  90 18:32:36.9  90.1 +0.1 

⅜ ╟╡ 0.1

╣╢ 

18:34:05.0  90 18:34:07.0  90 0 0.1 ╣≡™╢ 

18:35:35.0  90 18:35:37.0  90 0 0.1 ╣≡™╢ 

18:37:05.0  90 18:37:07.0  89.9 - 0.1 ─ ╣⅜ ⌐ ╢ 

18:38:35.0  90 18:38:36.9  90.1 +0.1 

⅜ ╟╡ 0.1

╣╢ 

18:40:05.0  90 18:40:07.0  89.9 - 0.1 ─ ╣⅜ ⌐ ╢ 

18:41:35.0  90 18:41:36.9  90.1 +0.1 

⅜ ╟╡ 0.1

╣╢ 

18:43:05.0  90 18:43:07.0  90 0 0.1 ╣≡™╢ 
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(d) ─ ─ ─  

─ ─╖≢№╢⅜⁸ ⌐ ╩ 100ms≤⇔√ ⁸

─ │±100ms≤⌂╢⁹ 

─ ─ │⁸ ─ ─ ±100ms⌐⌂╢≤ ⅎ╠

╣╢⁹ 

(▬)  

(a) ⌐⅔↑╢  

⌐⅔↑╢ ꜟכ◖ꜞ│ 2 ≤ ≤∆╢⁹ 

(b)  

╩ 10.5.27 ⌐ ∆⁹ 1 ╩ ∆╢ ≤∆╢⁹ 

1 2 3 4 5 6 7 8 9 10

1

2P

1P

2

 
10.5.27    

(c) ≤ ─  

⌐⅔↑╢ ─ ≤ ─ ╩ 10.5.1 7 ┘ 10.5.1 8⌐

∆⁹ ≢│ ⇔≡ ∆╢○ⱨ☿♇♩ 0 ─ 1─

( )╩ ↑┌⁸0.067 0.133 ─ ⌐ ╕∫≡™╢⁹

≢│⁸ ╩ ℮◘▬◒ꜟ ≢ 0.033 0.167 ─ ⌐

╕∫≡™╢⁹ │⁸ ─≢☻כ◔☻כꜚ 300ms ≤⌂∫≡™

╢⁹ 
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10.5.1 7 ≤ ─ ( )   

  
○ⱨ☿♇♩ 0  ○ⱨ☿♇♩ 5  

      

1 
 

 0.088  0.100  0.067  0.078  0.100  0.067  

 0.088  0.100  0.067  0.093  0.100  0.067  

 0.083  0.100  0.067  0.089  0.100  0.067  

1 
 

 0.088  0.100  0.067  0.078  0.100  0.067  

 
   

0.102  0.133  0.083  

 0.093  0.100  0.067  0.085  0.100  0.067  

2 

 0.075  0.100  0.067  0.087  0.100  0.067  

 0.088  0.100  0.067  0.082  0.100  0.067  

 0.093  0.100  0.067  0.091  0.100  0.067  

2 

 0.075  0.100  0.067  0.093  0.100  0.067  

 0.080  0.100  0.067  0.091  0.117  0.067  

 0.092  0.100  0.067  0.096  0.100  0.067  

 

10.5.1 8 ≤ ─ ( )   

  
1/2  2/3  

      

1 
 

 0.080  0.100  0.067  0.080  0.100  0.067  

 0.093  0.167  0.067  0.093  0.100  0.067  

 0.077  0.100  0.067  0.113  0.167  0.067  

1 
 

 0.073  0.100  0.067  0.080  0.100  0.067  

 0.100  0.133  0.067  0.114  0.133  0.067  

 0.107  0.167  0.067  0.077  0.100  0.033  

2 

 0.077  0.100  0.067  0.100  0.133  0.067  

 0.110  0.167  0.067  0.100  0.167  0.067  

 0.100  0.167  0.067  0.100  0.167  0.067  

2 

 0.080  0.100  0.067  0.093  0.133  0.067  

 0.090  0.133  0.067  0.087  0.100  0.067  

 0.063  0.067  0.033  0.080  0.100  0.033  

 

(d) ⅜ ≤⌂╢  

1≢ ⅜ ≤⌂∫≡™√ ╩ 10.5.1 9⌐ ∆⁹ 
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⅜ ≤⌂∫≡™√ │ 1.41 ≢№╡⁸ ≤─

0.09 ⌐ ⌐⅔↑╢ 1.24╩ ⇔√ ⌐ ™ ≤⌂╢⁹

≢ 2.4 ≤⌂∫≡™╢⅜⁸↓─♃▬Ⱶfi◓≢ ⇔√ ─ │ 2

≤⌂∫≡™√⁹ 

○ⱨ☿♇♩╩ 5 ≢ ⇔√ │⁸ ⅜ ≤⌂╢↓≤│ ⅛∫√⁹ 

≢│⁸1/2 ≢│ 2◘▬◒ꜟ⌐ 1◘▬◒ꜟ⁸2/3

≢│ 3◘▬◒ꜟ⌐ 2◘▬◒ꜟ⁸◘▬◒ꜟ ≢ ⅜ ∆╢√

╘⁸ ─◘▬◒ꜟ≢│○ⱨ☿♇♩─ ⌐╟╠∏⁸ 1─

─ ⅜ ≤⌂╢↓≤│ ⅛∫√⁹○ⱨ☿♇♩⅜ 0 ─ ─ ╩ ℮

◘▬◒ꜟ≢ ⅜ ≤⌂∫√ ╩ 10.5. 20⌐ ∆⁹ │⁸

≤ ─ ≤⌂∫√⁹ 

10.5.1 9 ⅜ ≤⌂∫≡™√ ( )   

  
○ⱨ☿♇♩ 0  

   

1  1.411  2.436  1.218  

 

10.5. 20 ⅜ ≤⌂∫≡™√ ( )   

  
1/2  2/3  

      

1  1.455 1.568  1.235  1.379 1.435 1.301  
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 ⌐ ↑√ ─  

⌐ ↑≡ ≤ ─Ⱡ♇♩꞉כ◒╩ ⇔√⁹Ⱡ♇♩

꞉כ◒─ │ ─ ╡⁹ ∆╢ ╩ ⇔√ ⁸ │ ↕╣╢⁹ 

10.5 . ה 21  Ⱡ♇♩꞉כ◒  

  

 ♁ⱨ♩Ᵽfi◒  

☻ⱦכ◘  On demand Ether ◑ꜗꜝ♥▫♃▬ⱪ 

  

 2Mbps 

 

SIP 2 ─ ≤ ─Ⱡ♇♩꞉כ◒≢│ ╩ 20Mbps≤⇔≡

™√⅜⁸ ─ ╩ ⇔≡ │ 2Mbps≤⇔≡™╢⁹ 

SIPה 2 ─☿fi♃כ ─ ⌐╟╢ (1536 )─ ≢│⁸

≤⇔≡│ 450 500kbps≢№∫√↓≤(β)⁹ 

ה ∂ ⌐⅔™≡⁸ ⅜ ≤⌂╢╟℮⌂ ─ ─ ⅜ 12 ≢

╕╢↓≤(β)⁹ 

ה ≢ ↕╣╢ │⁸ (1536 )─ ╟╡ ⌂™↓≤⁹ 

 

β₈ ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ ◦☻♥ⱶ≤◘כ

ⱦ☻─ ◒ꜝ►♪ ╩ ⇔√ ─ ⌐ ↑√  2021 

2022 ₉╟╡ 
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10.6  ◘Ⱪ♥כⱴ ₈V2N ⌐╟╢ ⌂ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢

─ ⌐┘╠⌂☻כⱬ♃כ♦ ─

─ ₉ 

10.6.1  ─  

ⱴ≢│⁸כ♥ 10.6 .⌐ ∆ ─╙≤⁸ ⅝ↄ ≈⌐ ↑≡ ╩ ∆

╢ ─(▪) (◄)│⁸ 10.6.1 ─ ⁹ 

(1)  ─ ─ ה ( )  

─ ⁸₈ ₉≤™℮ ─ ╩

⌐ ⌐ ∆╢ ╩ ℮⁹ 

(2)  ⌂⸗ⱦꜞ♥▫╩ ≤⇔√ ⱪꜝ♇♩ⱨ◊כⱶ─ (▬)

(◄)  

─ ≤⇔≡ ꜡Ⱳ♇♩╛ⱴ▬◒꜡⸗ⱦꜞ♥▫⌂≥ ⌂⸗

ⱦꜞ♥▫╩ ╛☻כ◔☻כꜚ⌐ ╩ ⇔⁸ ⌂▬fi♃ⱨ▼כ☻

⁸₈ ₉≤™℮ ╩ ∆╢⁹ ⇔√▬fi♃ⱨ▼כ☻ ╩ ⇔√

ⱪꜝ♇♩ⱨ◊כⱶ ₈ ₉≤™℮)╩ ⇔⁸

─ ╩ ℮⁹ 

 
10. 6.1  ◘Ⱪ♥כⱴ ─  
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10.6. 2 ─ ─ ה  

ה   

SIP 2 ─ ⌐╟╣┌⁸ ⌐ ╩ ⇔ ╩

ה ∆╢ ╩ ⇔√⅜⁸ ╩ ⅎ√ ⌐ ה ◖☻♩

≢ ⅜№∫√⁹ ⁸ │⁸ ☿fi♃כ≤ ∑∏ ∆╢√╘⁸ ⁸

⁸ ┘ ─ ≢ ↕╣╢₈ ₉≤ ┌╣╢

╩ꜟⱩכ♥ ╘ ⇔⁸₈Ɽ♃כfi ₉≤ ┌╣╢♃▬ⱶ♥כⱩꜟ⌐ ≠⅝

⁸ ⌐╟╡ ⌐ ↕╣╢ ≢ ─ ╩ ∫≡™╢⁹∆⌂╦∟⁸

╘ ↕╣≡™╢ ╩╙≤⌐⁸ ─ ⅜ ⌐╟╡ ≢⅝╢≤™ⅎ╢⁹

∕↓≢⁸ ─ ╩ ™╢↓≤≢⁸ ⌂ ⌐ ⅛≈ ⌂ ╩

∆╢ ╩ ℮⁹ ⌂ │ ─ ╡≢№╢⁹ 

ₒ ₓ 

▪ TSDB(Traffic Signal information  Database) ⌐╟╢

─ ה  β2023 ⌐  

▬ TSDB ─ ╩ ⇔√ ─  

► TSDB ─ ╩ ⇔√ ─ ≤

 

◄ ⱨ▫כ♦♪ꜟכ♃╩ ™√ⱨ▫כ☺ⱦꜞ♥▫  

 ₈ ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ SIP ◦☻♥ⱶ≤◘כ

ⱦ☻─ ◒ꜝ►♪ ╩ ⇔√ ─ ⌐ ↑√ ₉ 

 TSDB⌐╟╢ ─  

(1)  TSDB⌐╟╢ ─  

◘Ⱪ♥כⱴ ≢ ∆╢ TSDB╩ ™√ ⅜ ⌂

─ │ ─≤⅔╡≢№╢⁹ 

ה Γ №╡Δ ≢│ ⁸ ≢│    

ה Γ №╡Δ 

ה Γ ⌂⇔Δ 

⌂⅔⁸ ╩ ∆╢↓≤⌐╟╡⁸ ⁸ ⁸ⱪ꜡ⱨ□▬ꜟ ─

⅜ ≤⌂╢⁹ ⌐⁸↓╣╠─ │ ⅜ ⇔⌂™⁹

⌂⇔─ ≤⌂╢ ꜟכ◖ꜞ⁸│ ꜟכ◖ꜞ ꜟכ◖ꜞ⁸ ⁸

⁸ ⁸◑ꜗ♇ⱪ ⁸ ⁸☺꜠fiⱴ ⁸Ᵽ☻ ≢№╢⁹ 

(2) TSDB⌐╟╢ ─ ─  
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TSDB⌐╟╢ ⌐ ⌂ ─ ╩ ⇔√⅜⁸∕

─ ⌐╙ ─Ᵽכ☺ꜛfi╛ ─ ⅜ ⌂╢↓≤⅛╠ 10.6.2

⌐ ∆ ≢⁸ ─ √╢ ≤ ─ ─ ─ ≈⌐ ⇔≡ ∆

╢⁹ 

 

─ ≤ Ᵽכ☺ꜛfi─ ╖ ╦∑⌐ ⇔≡⁸ ─

╩ ⇔√╙─⅜ 10.6. 3≢№╢⁹ ⌐⁸ ─ ⌐⅔™≡│⁸

─ ⅜ ↕╣≡™╢√╘⁸ ─ ⅜⌂™ ⌐⅔™≡╙

─ №╡⌐∆╢ ╩ ℮↓≤≢ ⌐ ≤∆

╢↓≤⅜≢⅝╢⁹ 

 

  

10. 6. 3 TSDB ⌐╟╢ ─  

10. 6.2  TSDB ⌐╟╢ ─  
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 TSDB ⌐╟╢  

(1)  TSDB ⌐╟╢ ─  

─ ╩ 10.6. 4⌐ ∆⁹╕∏⁸ TSDB─ │⁸◘▬◒ꜟ─

┘ ╩ ◘ⱶ≢№╢⁹⌂⅔⁸♥☻◦☻כⱬ♃כ♦╢™≡⇔

▬◒ꜟ≤│ ⅜ ∆╢↓≤╩ ⇔⁸◘▬◒ꜟ │ ─ ─

╩ ∆⁹╕√⁸ ─ │ ─ ─ ≢№╢₈

₉╩╙≤⌐ ⇔≡™╢⁹ ⌐⁸₈ TSDB ₉ │⁸ ┘

╩╙≤⌐⇔≡ TSDB╩ ∆╢ ≢№╢⁹ ⌐⁸₈ TSDB

₉ │⁸ ┼─ ה ה ≤ TSDB─

⅜ ↕╣≡™╢ ⅛╠ ╩ ה ∆╢╙─≢№╢⁹ 

 

(2)  ╩ ⇔√ ─  

TSDB ─ ╩ ⇔√ ╩ ≤⇔√

─ ⌐≈™≡⁸ ─ ≤─ ╩ ⇔√ ≢

─ ╩ ⇔√⁹ ⇔√ ─ ╩ 10.6. 5⌐ ∆⁹ ⌐ ∆ ╡

≢ ╩⁸ ≢ 13 ╩ ∆╢ ≤⇔≡⁸

(18 )╩ ⇔√⁹ 

10. 6. 4 TSDB ⌐╟╢ ─   
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10. 6. 5  TSDB ⌐╟╢ ─  
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 TSDB ⌐╟╢ ─  

(1)  ─  

⌐⅔™≡│⁸ ⌐ ≠⅝ ╩ ⇔⁸ TSDB

≤ TSDB ─ ╩ ∆╢⁹↓─ ╩ ™≡⁸ ─ ╩

⇔⁸ ─ Ⱪ꜡כ◌כ╩ ⇔≡⁸ ┼ ∆╢ ╩

⇔√ 10.6. 6╩ ⁹ 

 

↓─ ╩ ™≡⁸ TSDB ⌐╟╢ ─ ה ╩

∆╢√╘⌐⁸ ≢│⁸ 10.6. 1─ ╩ ∆╢⁹╕∏⁸ ≤⇔

≡ ≢│⁸ ⌐ ∫√ ⅜ ≢⅝≡™╢⅛╩ ∆╢⁹↓↓≢│⁸

TSDB≤⇔≡ √⌐ ⇔√ ⌐≈™≡ ╩ ∆╢⁹⇔√⅜∫≡⁸

┘ ⅛╠─ ╩ ⇔≡ ╩ ∆╢ ⌐≈

™≡│ ≤∆╢⁹↕╠⌐⁸ ─Ᵽכ☺ꜛfi⌐╟╡ ─

⅜ ⌂╢↓≤⅛╠⁸ ה ─ ─ ╩ ∆╢√╘⁸ⱦ♦○

╛ ◖ⱴfi♪⌐╟╢ ─ ╩ ℮⁹ 

⌐⁸ ─ ╩ ≢ ∆╢√╘⁸ ≢─ ≤

╩ ⌐ⱦ♦○ ⇔⁸ ≤ ─ ╦╡ ─ⱨ꜠כⱶ

╩ ∆╢↓≤≢⁸ ─ ╩ ∆╢⁹ ⌂ ┘ ─

⌐≈™≡│⁸ *2≢∕─ ╩ ∆╢⅜⁸ ⅜ ↕╣≡™╢

10. 6. 6   
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─◘fiⱪꜟ╩ ╡ ⇔≡ ∆╢◘fiⱪꜟ ≤⌂╢⁹↓↓≢⁸ ≤⌂╢

─ ⌐╟╡⁸ ─ ≢№╢↓≤╩ ∆╢⁹ 

ₒ ₓ 

ה ─ ±0.3  

ה ─ ±1.0  

─ ╩ ∆╢√╘⁸꜡◓ ╩ ℮⁹↓╣│⁸ ─

≢♃כ♦╩ ∆╢√╘⁸ ⅛╠ ⇔√◘▬◒ꜟ ה ♦

≥♃כ ─ ╩ ↕∑╢↓≤≢⁸ ╩ ℮⁹ ─

│ ─ ⅜ ↕╣≡⅔╡⁸ ─ ─ ⌂ ≤⌂╢⁹

─ ⌐⅔™≡│ ≢⅝╢ ⅜ ↕╣≡™√╡⁸ ⱷכ◌כ↔≤⌐

⅜♃כ♦ ⌂∫√╡∆╢↓≤⅛╠ ⌂ ≤⌂╢⁹ 

⌐⁸ ─ ╩ ∆╢√╘⁸ ─ ╩ ∆╢↓≤≢⁸

TSDB ≢ ⇔√ כ◙כꜚ⅜ ≢№∫√ ╩ ⇔⁸

*3╩ ∆╢⁹ 

 

 ┘ ─ ⌐≈™≡│⁸₈10.6.4  ⱦ♦○ ⌐╟╢

₉╩ ─↓≤⁹  

 ─ ⌐≈™≡│⁸₈10.6.4  2 ₉╩ ─↓≤⁹ 

  

10. 6. 1 ┘  
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(2)  ─  

─ ╩⁸ 10.6 .  1─ ⌐ ∆⁹╕∏⁸ ⌐≈™≡│ ≢─

─ ⌐ ╩ ⇔√⁹ ⌐⁸ ─ ─ ╩ ∆╢⁹

┘ ─ │ 50ms ≢№╡⁸ ⌐ ™╢ ≤

⇔≡ ⌂™↓≤⅜ ⅛∫√⁹╕√⁸ ─ ─ ⌐≈™≡│⁸

≢│ ⅜- 15ms⁸ ≢│ ⅜ 642ms≤⌂╡⁸ ⌐⅔™≡│

─ ≤⇔≡─ │ ™↓≤╩ ⇔√⁹↕╠⌐⁸ ─

─ ╩ ⇔⁸ ╡ ∆╢↓≤╩ ≢⅝√⁹↓─ ⌐⅔↑╢

┘ ⌐≈™≡ ─ ≢ ∆╢⁹ 

⌐⁸ⱦ♦○ ⌐╟╢ ─ ╩ ∆╢⁹ ─ ≢│⁸95 ─

≢⁸ ─ ⅜ 48ms≢№╡⁸ ─ ⅜±0.2 ≢№∫√─≢⁸

±0.3 ╩ ∆╢↓≤⅜≢⅝√⁹↓╣⌐≈™≡│꜡◓ ⌐╟╢

⌐⅔™≡╙ ≤ ─ ⅜ ⇔≡⅔╡⁸ ™ ╩

∆╢↓≤⅜ ≢№╢↓≤╩ ∆↓≤⅜≢⅝√⁹ ™≡⁸ ─ ≢│⁸95

─ ≢⁸ ─ ⅜ 628ms≢№╡⁸ ─ ⅜ 0.4 0.8 ≢№∫

√─≢⁸ ±1 ╩ ∆╢↓≤⅜≢⅝√⁹⇔⅛⇔⁸ ⌐⅔™≡│꜡◓

⌐⅔™≡○ⱨ☿♇♩ ⌐◘▬◒ꜟ ⅜ ╩ ⅎ╢ ⅜

∆╢ ⅜ ⇔√⁹ ╩ ≢⅝√─│ 10◘▬◒ꜟ ◘▬◒ꜟ─ 0.2%

≢№╡⁸ ─ ─ ⌐ ⇔√╙─≢№╢≤ ↕╣√⁹↓╣⌐

≈™≡│⁸ ⅜☻כ◔╢∆ ≢№╡⁸ ─ ╙ ╘⁸ ╩ ≢

№╢⁹ 

⌐⁸ │ 19 1512ה 63 ─ ⌐⅔™≡ 100

╩ ∆╢↓≤⅜≢⅝√⁹⌂⅔⁸ №╡─ │⁸ ∞↑≢

⇔√ ≢│№╢⅜⁸ ╩ ⇔ ⇔√ ⌐⅔™≡ ─ ─

↕╩ ∆╢↓≤⅜≢⅝√⁹ ╠╣√ ─ ⅛╠≢│№╢⅜⁸ √╢ ≢

№╢ ⌐≈™≡│ TSDB ⌐╟╢ ─ ה ╩

≢⅝√≤ ⅎ╠╣╢⁹ ⁸ ⌐≈™≡│ ∏╣⅜ ⇔⌂™⁸ ─

╩ ≢№╢⁹ 
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 TSDB⌐╟╢ ─ ♃כ♦  

(1) ╢╟⌐♃כ♦   

⌐≥╙╩♃כ♦ ה ⇔⁸ ≤⇔≡ ┘ ⌐

⌂™⅛╩ ∆╢⁹ ≤ ─ ≢│№╢⅜⁸ ─ ≤⇔≡│⁸ᵑⱦ♦

○ ⁸ᵒ꜡◓ ♃כ♦ ⌂ ╩ ∆╢⁹ ⌐⁸

─ ≤⇔≡⁸ᵓ ╩ ∆╢⁹ ≤│⁸ ה

╩♃כ♦─ ╟╡ ∆╢ⱪ꜡☿☻╙ ╘ ╩ ∆╢↓≤⌐

№╢⁹ 

(2) ╢╟⌐♃כ♦  ┘  

─ ╩ 10.6 . 2⌐ ∆⁹ ─ 2 ⌐≈™≡│⁸◖fi♁ ─

○ⱶ꜡fi♁כꜙꜞ♁ꜟ▪◦כ◦ꜛfi☼ ≤ ⇔ ╩ ⇔≡™╢

╙─≢№╢⁹ ─ ⅜ ↕╣√ ╩ ╟

╡ ⇔⁸ TSDB╩ ∆╢ ⁸ ∞↑≢│○ⱨ☿♇♩ ⌐

⅜ ⌐∏╣╢ ⅜№∫√⁹○ⱨ☿♇♩ ─ ⁸ ⁸ ⌐

∆╢○ⱨ☿♇♩ ─ ⅜ ⌐ ⇔⌂™√╘⁸○ⱨ☿♇♩ ─

╩ ≢ ≢⅝⌂⅛∫√↓≤⅜ ≢№╢⁹∕↓≢⁸ ╩ ⇔

╩ ⇔√ TSDB ─ ╩ ╢═ↄ ╩ ╡ ╖⁸

TSDB⌐ ∆╢ ╩ ⇔⁸ ꜡◓⌐╟╢ ╩ ╖≢№╢⁹

⁸ ╩ ⇔ ⁸ ≢─ⱦ♦○ ⌐╟╢ ╩ ∆╢ ≢№╢⁹ 

 

  

10. 6. ♃כ♦ 2 ─  

 
























































