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ⱣⱩꜟ ─ ⅜╒≤╪≥ ⇔ ↕╠⌐ ⌐ ∆╢ ⌐≤∫≡ 21

─ ☻ⱦכ◘≡⇔⧵ ─ │ ↑≡ ╣⌂™ ≢№╢ 21 ≤│ ─ ™

╩ ⇔ ⌐ ⅎ ⌂ↄ ∆╢≤™℮╟℮⌂ ≢│⌂ↄ IoT ⱦ♇◓♦כ♃ AI ⌂≥

─ ╩ ⇔ ─ ≤⌂╢₈ ה ♁ⱨ♩►▼▪▪ⱪꜞ◔כ◦

ꜛfi ♦◙▬fi ◄fi♃♥▬fiⱷfi♩₉╩ ⇔ ⇔√ ─ ™ ╩ꜟכꜙ☺⸗ ה ⇔

ꜟⱣכ꜡◓ ≢ ₁⌐ ⌂╢ ∆⌂╦∟ ─ ⌐ ╦∑≡ ⅎ┌ ⌂╠

⌂≥─ AI ╛ ╖─♦◙▬fi ⌂≥ ╩ ה ⇔ ה ⌐ ╦╠∏ ◖☻♩≢ ⇔≡

⌂ ╡ ≢ ⇔≡╙╠ⅎ╢◦☻♥ⱶ╩ ↑╢ ─↓≤╩ ℮ ↓╡≈≈№╢ ⌂ ─

╩ ╣┌ ─ ⌐⅔™≡ ⌐⌂╢─│ ↓℮⇔√ ─╖≢№╢↓≤⅜ ⌐ ↕╣

╢ IoT ⱦ♇◓♦כ♃ AI ╩ ⌐⅔ↄ 4 │ ™⌐ ╩ ┘≡™╢ ≢№╢ ⇔

⅛⇔ ─ №╢™│╟╡ ⌂ │ ─ ⌐⅔™≡ 2000 ⌐│ ⌐ ⇔≡™√

≢│ ─ ◖fiⱦ♫כ♩ ▬fiⱨꜝ ⌂≥⌐ ∆╢ IoT ⱦ♇◓♦כ♃ AI ─ ╩

⇔ 21 ☻ⱦכ◘ ⌐⅔↑╢ ꜟⱣכ꜡◓─ ╩ ⇔ ╗═⅝ ⌐≈™

≡ ∆╢  
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1  │∂╘⌐ 

IoT ╙──▬fi♃כⱠ♇♩ ⱦ♇◓♦כ♃ AI

⌂≥─ ⅜ ⅝⌂ ╩ ┘≡™

╢ 2016 4 19 ⅜ ∆╢

│ ─ ╩╕≤╘√ 2016 4

⌐⅔™≡ 500 ─ GDP╩ 600 ⌐ ╘

╢√╘⌐ ≤⇔≡ IoT ⱦ♇◓♦כ♃ AI

⌂≥─ ⌐╟╡ √⌂ ╩ ⇔ 4

Industry 4.0 ╩ ↓∆↓≤╩ ≈─ ⌐

⇔≡™╢ ⌐ ⇔╗ ⌐≤∫≡

─ ⱪ꜠▬ꜘכ≤⇔≡ ⅝ ╢√╘⌐ ↓℮⇔√

─ ⅜ ╘≡ ≢ ↄ═⅛╠↨╢╙

─≤ ⅎ╠ⅎ╢  

₈ⱦ♇◓♦₉♃כ│ ∏⇔╙ ⅜│∫⅝╡∑

∏ ⌂ ╩ ╪∞╕╕ ₁─ ╛ ⌐

╦∑ ╩♃כ♦─ ™ ∆╢ ╩ ∆

≤⇔≡ ↕╣≡™╢

ה

⌂≥

─ ≢ ℮─│ ╕⅞╣╙⌂ↄ ♃כ♦─

∆⌂╦∟ⱦ♇◓♦כ♃─ ה ≢№╢  

ⱴכ◔♥▫fi◓⌂≥─

≢ ⱦ♇◓♦כ♃≤™℮ ⅜ ⌐ ↕╣
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╢╟℮⌐⌂∫√ ↄ⅛╠ ╩♃כ♦─ ╡ ∫≡

⅝√ ⌐⅔™≡ ≤⇔≡₈ⱦ♇◓♦כ

♃₉⅜ ™╠╣╢↓≤│╒≤╪≥⌂™ ⇔⅛⇔

ⱴכ◔♥▫fi◓⌂≥≢ ╕≢№╕╡ ⅜

╦╣≡↓⌂⅛∫√ ⅎ┌ IT ◘▬Ᵽכ ≢ ╠

╣╢ ₁⌂ ╠⅛♃כ♦─ ╠⅛─ ⌂ ╩

╢√╘⌐ ╩ ⇔≡ ╩ Feature 

extraction ⇔ ∆╢⌂≥ ▬◘♃כ♦

◄fi☻ ─ ⅜ ╖≈≈№╢ ⱦ♇◓♦כ♃│ ╒

╓ ─ ≢ ⌐ ╩ ↑╢ IoT AI

≤≤╙⌐ ╩ ∆╢ ⌐⌂∫≡™╢  

2016 ─

─ ⌐╟╡ AI ╩ ≤⇔√ IoT ─ ☻ⱦ☺Ⱡה

┼─ ⌐ ↑√ ה ⅜ ╘╠╣≈≈№

╢↓≤⅜ ↕╣√ ↓╣│ 3 ⌐╟╢

╩ ⌐╙ ⇔ ≤⇔≡ ⌂

╢ fiꜛ◦כⱡⱬ▬ה ╛ ╩

∆╢↓≤╩ ≤⇔√╙─≤↕╣╢  

⅜ ≢ ⌐☻ⱴכ♩ ─ ╩⌂∆ IoT ─

⅜ ╦╣√─│ ⅔╟∕ 15 ─ ┘

⌐⅔™≡≢№╢ 1) ♃כ♦ ⌐│

100kHz 1MHz ⌐ ╩ ◒♇▫♥☻כ◖▪╢∆

◄Ⱶ♇◦ꜛfi AE ☿fi◘כ⅜ ™╠╣

─ ⱪ꜠☻ ⌂≥─ ה ⱪ꜡☿☻

⌐⅔™≡ ─ ≢ ⌐♦

⅜♃כ ↕╣ LAN ╩ ⇔≡ ─☻

ⱴכ♩ ⅜ ╖╠╣√  

⌐⅔™≡ ∆╢ ⌂≥▬fi

ⱨꜝ ─Ⱬꜟ☻⸗♬♃ꜞfi◓≤⇔≡ ↄ─

IoT ⅜ ↕╣≡™╢ 2) ⅜ ≢│ 2000

⌐ IoT ⌐╟╢ ─ ─ ╩╘↨⇔

≢AE ⌐╟╢ ⸗♬♃ꜞfi◓─

⅜ ╦╣√ 3) ⇔⅛⇔ ∕─ ─ ╠╣⌂

™℮∟⌐ ≢─ ⅜ ↄ ╠╣╢≤↓╤≤

⌂∫√  

◖fiⱦ♫כ♩⌐│ ♃fi◒⌂≥─

ⱳfiⱪ⌂≥ ה ⌂ ⅜

∆╢ ∕╣╠╩ ∆╢↓≤⌂ↄ ╩

⇔√℮ⅎ≢ ⌂ⱷfi♥♫fi☻╩ ∆╢↓≤⅜

≤⌂∫≡™╢ 4) ∕─√╘─ ≤⇔≡

ⱪꜝfi♩ ⌐ ₁⌂☿fi◘כ╩ ╡ ↑

⌐╟╢☻ⱴכ♩ IoT AI ⅜ ≢

╦╣╟℮≤⇔≡™╢  

≢│ ⌐⅔↑╢ ◖fiⱦ♫כ♩ ▬

fiⱨꜝ ⌂≥─ IoT ╩ ∆╢ ™

≡ ─ ⌐ ↕╣√ AE כ♦

♃≢ ↕╣╢ⱦ♇◓♦כ♃─ ╩ ⇔ ↕╠⌐

⌐⅔↑╢ AI ∕⇔≡ⱪꜝfi♩ⱷfi♥♫

fi☻⌐⅔↑╢AI ⌐≈™≡ ∆╢ ↓╣╠╩ ⌐

21 ☻ⱦכ◘ ⌐⅔↑╢ ─◓꜡

ꜟⱣכ ⌐≈™≡ ⇔ ╗═⅝ ⌐≈

™≡ ∆╢  

 

2  IoT ⱦ♇◓♦כ♃ ⅔╟┘AI 

⌐ ↄ─ ≢ IoT ⅜ ↕╣ ₁─☿fi◘

╩כ ™√ ⸗♬♃ꜞfi◓⅜ ↕╣≈≈№╢ ↓

♃כ♦≢↓ ╩ ⅎ╢≤ ⅎ┌◖fiⱦ♬♅▼

─fiכ POS ◦☻♥ⱶ⌐⅔™≡

⌐ 3 ─ ꜠☺⅜№╢≤ ∆╢ ™╕ ♅

fiכ▼ ⅜ 10 ≢ ꜠☺ √╡ 10 ⌐

♃כ♦─ ◘fiⱪꜞfi◓ 10-1Hz ⅜

╦╣╢≤∆╢⌂╠ ◦☻♥ⱶ≢ ☿♃כ♦╢╣↕

♇♩ │ 3×105×10-1 ∆⌂╦∟ 104 ─○

╢⌂≥כ♄כ  

╕√ ─√╘⌐ №╢™│

⌂≥╩ ⌐ ╡ ↑ ☻ⱴכ♩ⱨ◊fi╩ ™ 10 ⌐

1 ─ ≢ ╛ ╩ ⇔ ♃כ♦ ∆╢√╘

⌐ ⌂◘fiⱪꜞfi◓ │ 10-1Hz (1 ◘fiⱪꜟ

10 )≢№╢ ╙⇔ 1 ⌐ 1 ∆╢⌂╠ 1

│ 3,600 ⌂─≢ ⌐ 1/3,600◘fiⱪꜟ ─

♃כ♦ ⅜№╣┌╟™ ⇔√⅜∫≡ ◘fiⱪꜞ

fi◓ │ 10-3 Hz ╟╡ ↕ↄ≡╙ ⌂ ⅜

∑╢ ™╕ 10-1Hz ─◘fiⱪꜞfi◓ ≢ 100

╩♃כ♦─ ∆╢⌂╠ 1 №√╡⌐ ↕╣╢

♩♇☿♃כ♦ │ 105 106×10-1 ≤⌂╢  

─⸗♬♃ꜞfi◓⌐ ↕╣╢☿fi◘כ

⌐⅔™≡│ ╦╣╢ ⅜ 1MHz ╩ ⅎ╢

⅜№╡ ↓─ ─ ™ ╩ ℮√╘⌐

⌂◘fiⱪꜞfi◓ │ 10MHz 107 Hz ≤⌂

╡ ☿fi◘1כ №√╡≢ ♃כ♦╢╣↕ │

⇔√ POS◦☻♥ⱶ╛ №╢™│ ╩ 10

⌐ 1 ℮ ⌐ ═ 102 103 ⌐⌂╢  

≤╡╦↑ ꜚ♬♇♩ ⅜ ⌐ ↕

╣╢ ╛꜡Ⱳ♇♩ ⅜ ╩ ⅎ╢ ╛

◦☻♥ⱶ⌐⅔™≡ ↕╣╢☿fi◘כ

│ ꜚ♬♇♩ √╡ 2 ⌂√╘ ◦☻
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♥ⱶ⌐ ∆╢ ♩♇☿♃כ♦ │ 1010 כ○─

⌐כ♄ ╡ POS◦☻♥ⱶ╛ ◦☻♥ⱶ─

⌐ ═ ♩♇☿♃כ♦╢╣↕ │ 105 106

⅝ↄ⌂╢ ⇔√⅜∫≡ ⅜ ♃כ♦≈

─ ╩ ⅎ╢↓≤≢ ♃כ♦╢↓ ╛

╩כꜝ◄ ←√╘─ ≤⇔≡ ≤◦☻♥ⱶ

⌐ ⌂ ╩ ≈Ᵽ♇ⱨ□כⱷ⸗ꜞ╩ ↄ↓≤⌐

ⅎ ♃כ♦ ─⌂╢═ↄ ™ ⌐ ⌂

╩ ∆↓≤⅜ ≤⌂╢ ↕╠⌐ ⱦ♇◓♦כ♃

⌐ ↕╣╢ ╩ ™≡ ╘

╩ ™ ↕╣√ AI ☿꜡ⱪꜟ◌כ꜡

♇◘ ꜟכꜙ☺⸗ ⌂≥≢ ⌂ ╩ ⇔

♃כ♦╢╣↕ ╩ ∆╢↓≤⌐╟╡ ◦☻♥ⱶ

─ ╩ ← ⅜№╢  

─ AI ≢│ ─◒כⱠ♇♩꞉ꜟꜝכꜙ♬

⌐╟╡ ⅜ 1 ⅛╠ 2 3 ≤ ↄ ↕╣

╢ ≢ ⅜ ╡ ↕╣ ⅜ ⌐ ↕

⅜◓fi♬כꜝⱪכ▫♦╢╣ ™╠╣╢ ↓╣│

─ ─ ╩♁ⱨ♩►▼▪ ⌐ ⇔ ⅜ ∑

∏⌐ ⅜ ╠ ╩ ⇔ ╩ ⇔≡ ∆

╢↓≤⌐╟╡ ╩ ╘╢ ≢ ╛

⌂≥─ ≢ ↄ ™╠╣≡™╢ ≢

↕╣√╙─│ ⅜ ⌐⅔⅛╣√ ⌂ ╩⇔≡

™√⅜ ™╠╣╢▪ꜟ◗ꜞ☼ⱶ≢│ ⌐

⇔ ⱪכꜟ ╩ ≈⌂≥ ⅜ ⇔≡™╢

≢◓fi♬כꜝⱪכ▫♦ ↕╣√ AI ⅜ ≤

╦╣╢ ≤ ⇔≡ כꜙ♬⅜≥↓√⇔

☻≢ ∂╠╣ ∕─ ─ ↕≤ ⌐ ⅝⅜ ⅜

∫√  

⌐ ™╠╣╢ AI │ ⱦ♇◓♦כ♃⅛╠

╩◓fi♬כꜝⱪכ▫♦ ™≡ ╩ ™

ה ⌂≥

─ ה ה ⌂≥ ⅜

⇔≡ ⅎ⌂™╒≥ ╩♃כ♦─ ⌐ ⇔≡

ה ∆╢≤™℮ ◖fiⱧꜙכ♃⅜ ≤⇔≡

≈ ╩ ∆╢╙─≢№╢  

⅜↓─ ≢ AI ⅜ⱥ♩─ ↑≤⌂╢

╩ ∆╢∞↑─ ⌂╠ │ ⌐

⇔⌂™ ⇔⅛⇔ ⱴ▬◒꜡♁ⱨ♩ ⅜ ∫√ AI

─ ⌐⅔™≡ ╩ ∫√ ⅜ ⌐

↕╣╢↓≤⌐╟╡ ⅜ ⌐∕╣╠╩ ⇔

≡⇔╕™ AI ⅜ⱥ♩ꜝכ ╛ ₁⌂

╩∆╢╟℮⌐⌂╡ ∟⌐↓─ │ ╡╛╘╠╣

√≤─ ⅜№∫√ ↓─╟℮⌐ ∫√ ╛

⌐ ≠ↄ ⅜ ⌐ ↕╣ ⅜ ⌐∕

℮⇔√ ╩ ⇔≡⇔╕℮ ⌐│ ⌐ ⅝

⌂ ╩ ↓∆ ─№╢↓≤⅜ ≤⌂∫

≡™╢  

▪♬ⱷ╛ SF─ ≢│ ▪♩ⱶ╩ ⌐ ₁

⌂ⱥ♩ ꜡Ⱳ♇♩ ▪fi♪꜡▬♪ ⅜ ⇔≡™╢

↓℮⇔√꜡Ⱳ♇♩│ ⌂ↄ ⱥ♩╩│╢⅛⌐ ∆

╢ ה ⌐ ⅎ ⱥ♩≤ ∂╟℮⌂

╛ ╩ ∟ ₁─ ─ ≢ ┘ ⇔

╖ ╖ ∕⇔≡ ⇔╪∞╡∆╢↓≤╩ ╡ ⇔≡™

╢ ↓℮⇔√▪fi♪꜡▬♪⅜ ™ ∆╢↓≤

│ ⌂─≢№╤℮⅛  

─ⱥ♩ ꜡Ⱳ♇♩⌐│ ∕⇔≡꜡Ⱳ♇♩

≢ ™⌐◖Ⱶꜙ♬◔כ◦ꜛfi⇔ ─ ╩ ™

╢⌂≥ ⱥ♩─╖⅜ ≈ ה ⌐╟╢ ─ ⅝

╩ ∆╢ ⅜№╢ ∕╣│ ⱥ♩─ ≤ ↄ ∂

╩ ≈ ╘≡ ≢ ⌂ ≤ ─ ⅛╠

╙√╠↕╣╢ ≢ ⱥ♩─ ⅜ ≈ ╛ ⅝

∕⇔≡∕─ ╖⅜∆═≡ ↕╣≡™╢╦↑≢│

⌂ↄ ∕╣⅜ ⌐⌂╢⌐│ ╙ ↄ─

≤ ™ ─╡╩ √ ⅜ ≤ ⅎ╠╣≡™╢ ⇔

√⅜∫≡ ─ ≢ⱥ♩ ꜡Ⱳ♇♩⅜ ™

∆╢≤│ ⅎ⌐ↄ™≤™℮─⅜ ↄ─ ≢№╢  

 

3  IoT ─  

3.1 IoT ⌐ ™╠╣╢☿fi◦fi◓  

☻ⱴכ♩ ╛☻ⱴכ♩◖fiⱦ♫כ♩ ╕√ ₁⌂

▬fiⱨꜝ ⌐ ↕╣╢☿fi◘כ≢ ↕╣╢

│♃כ♦ └∏╖

⁸AE ⌂≥⅜ ≢№╢ ╒≤╪≥─

◘fiⱪꜞfi◓ ≤⇔≡ 10-1 10Hz ─

≢ ⅜ ╦╣ ♃כ♦ ⅜∕╣╒≥ ⅝ↄ⌂™

√╘ ♃כ♦╠⌂ ⌐ │ ∂⌂™

⇔⅛⇔ ≢│ 102 105Hz ⅜ ╕

√ AE ≢│ 103 106Hz ─ ⅜ ≤⌂

╢√╘ ≢─ ≤│ ⌂╢ ⅜

↕╣╢ ≤╡╦↑ AE ⌐⅔™≡│ ⌂ ה

╩♃כ♦ ∆╢√╘⌐ ∆╢ ╩

107Hz ─◘fiⱪꜞfi◓ 16 ⱦ♇♩─

≢♦▫☺♃ꜟ ∆╢─⅜ ≢ ╘≡ ─

╩♃כ♦ ℮↓≤⌐⌂╢ ⇔√⅜∫≡ ♃כ♦⌂

♃כ♦╛ ╩ ℮ ≢ ▪♫꜡◓ 1970
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⅛╠ ⌐ ╡ ה ↕╣√ AE

─ ⌐ ≠ↄ ⱦ♇◓♦כ♃ ⅜

↕╣╢ AE ╩ ™╢↓≤⌐╟╡

104Hz ─ ⌐ ↕╣⌂™ ⅜

ⅎ╢√╘ ☻ⱴכ♩ ☻ⱴכ♩◖fiⱦ♫כ♩ ∕

⇔≡ ▬fiⱨꜝ ─ ⸗♬♃ꜞfi◓╩

∆╢√╘─ ╡ ⌐⌂╢≤ ↕╣≡™╢  

⌂ AE │ ≢ ⌐ ∆

╢ ⌂ ⌐ ∆╢ √≤ⅎ┌ ⌂ ◒

ꜝ♇◒ ─ ╛ ─

⌂≥⅜↓╣⌐№√╡ AE ≤ ┌╣

╛ ─ ─ ⌐ ↕╣╢ ⌂ AE

≢№╢ ⅜ 107 1010 ⌂╢⅜ AE

≤ ─ │ ≢ ∏╢ ⌂ ⌐

∆╢ ─ ≤™℮ ≢ ↄ ≢№╡

AE ─ ≤⇔≡ ╩ ∆╢ ⅜∕

─╕╕ ↕╣╢ ⇔√⅜∫≡ AE │ ╘≡ ⌂

≢№╡ ⌐ │ ╘≡ ⌂ AE ≢№╢≤™

∫≡╙ ⇔ ⅎ⌂™  

AE ≤ ┌╣╢╙─⌐

╛ №╢™│ ⌐ ∆╢ ⅜№╢ ↓╣

╠│ ─ ─ ⌂≥ⱪꜝfi

♩─ ╛ ⌐⅔↑╢ ⌐ ↄ ↕

╣≡™╢  

 AE ☿fi◘כ≢ ↕╣ ─▪fiⱪ≢ AE

⌐ ↕╣√ AE │ ─√╘⌐

⅜ ╦╣╢ AE ⌐│ - 1⌐ ↕╣╢╟℮

⌐ ─ ≈ ╛ ╡─ ⌐

∆╢ ⅜ ∏ ∆╢ ⇔√⅜∫≡

─╖╩ ה ∆╢√╘⌐ ⌐ ═

│ 6dB 2 ⅝⌂ ⌐⇔⅝™ ╩

⇔ ∕╣╩ ⅎ√ ─╖╩ ⇔≡ ╡ ⇔

╩ ℮  

 ≤⇔≡ ⌐ⱥ♇♩ ⅜ ↕╣

╢ ↓─ - 1⌐ ⅎ╠╣╢ AE ╩

⇔≡≢⅝╢ ─ ⅛√╕╡╩ ─

ⱥ♇♩ ≤ ∆╢ ה │ ∕─ ╛

◌►fi♩ ─ №╢™│ ≢

↕╣╢ ◄Ⱡꜟ◑כ⌂≥ ↕╣√ AE

Ɽꜝⱷכ♃─ ⅝↕╛ ⌂≥╩ ∆╢↓≤

⌐╟╡ ↕╣╢ ↓╣│ ∟╞℮≥ ⌂

⅛╠ ╕╡ ╛⅜≡ ⅝⌂ ⌐≈⌂⅜╢ ─╝

╣╩ 1 ─ ≤ ⅎ ∕─ ╛ ⅝↕ ⱴ◓

♪כꜙ♅♬ ╩ ⌐ ─ ╩ ∆╢↓≤

⌐ ⇔≡™╢  

 ╕√ ─ AE ☿fi◘כ┼─ ╩

⌐ AE ─ ╩ ∆╢ ⅜⇔┌⇔┌

╦╣╢ ↓─ │ ⌐⅔™≡ ┼

─ ─ ╩ ∆╢↓≤⌐╟╡ ╩

∆╢─≤ ↄ ∂≢№╢   

 

3.2 ☻ⱴכ♩ ⌐⅔↑╢ ה ─ 1) 

3. 2.1  

╩│∂╘ ⱷכ◌≢│ ◖☻♩

╩ ∆╢√╘⌐ ꜝ▬fi─ ╩ ⇔ ↕

╕↨╕⌂ ╡ ╖╩ ∫≡™╢ ꜝ▬fi─ ╩

╘╢ ⌐ ╙ ⅝⌂ ⌐⌂╢─│ ≢

⌐╟╢ ╩™⅛⌐ ≢⅝╢⅛⅜ꜝ▬fi

─ ≤⌂╢ ╕√ ⅜ ╗≤ ⌂

≢ ⅜1 ⇔√ ≢№∫≡╙

∕╣⅜ ⌐ ╣╢≤ ⌐ ⅝⌂ ╩ ╗

↓≤⌐⌂╢ ⇔√⅜∫≡ ⌐⅔↑╢ ─

™ ⅜ ⌐ ≤⌂╢ ↕╠⌐ ─

⌐ ∆╢ ┼─ │ ₁ ⇔ ≤⇔≡

─ ⅜ ─ ≤⌂∫≡™╢ ↓↓≢

│ ≤⇔≡ ⌐ ⅜ ╪≢™

╢ AE ╩≤╡№→ ╩ ∆↓≤⌐╟╡ ∕─

≤ ╩ ∆╢  

 

3.2.2  ╡  

╩ ™╢ ╡ │ ╛ ╕√

╩│∂╘ ↕╕↨╕⌂ ≢ ↕╣≡™╢

╡ │ ─ ≤ ⌐ ╩ ↕∑

╢√╘⌐ ─ ⅜ ╦╣≡™╢ ⇔⅛⇔ ∕- 1 ↕╣√ AE ─  
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─ ⌐╟╡ ⌐ ⅜ ∆╢≤ ─

╩ ↕∑╢ ⅜№╢ ≢│ ╡

─ │ ⅜ ≢№╢↓≤╛

─ ⅜ ⌂╙─⅜ ™↓≤⅛╠ ⌐╟╢

⅜ ≤⌂╡ ⅜ ╣≡™╢ ⌐

Ⱳ♦▫כ─ ╡ ⌐⅔↑╢ ─ ⌐

AE ╩ ⇔ ─ ╩ ↕∑√ ╩

∆╢  

1⌐ ─ ≤ ⇔√ ─ ╩

∆ ⌐ ∆╟℮⌂ ─ ⌐ ⅜ ⇔

╛∆™⅜ ⌐ ╕∫√ ⌐ ∆╢≤│ ╠⌂™

↓↓≢│ ≤⇔≡ ⅝⌂ ╩ ⇔√⅜

│ ≢│ ⅜ ⌂ ↕⌂ ─ ⅜ ™  

AE ☿fi◘כ│ ⅜ ≢ ∆╢√╘

⌐ ╡ ↑╢↓≤⅜ ≢№╢⅜ │

⌐☿fi◘כ╩ ∆╢╟℮⌂ ╛ ─

│ ⇔™ ∕↓≢ ≤ ∆╢ ⌐☿fi◘כ

╩ ⇔ ╩ ∆╢ AE ╩ ∆╢ ╕

√ │ ⌐ ⇔≡ⱡ▬☼╩ ⇔╛∆™─

≢ ⌐ AE ☿fi◘כ╩ ∆╢╒℮⅜ ⌂

⅜ ╠╣╢  

- 2 ⌐ ⌐ ↕╣√ AE ─

╩ ∆ ⌐│ ─ AE ⅜ ∆╢⅜ ↓

╣╠│ ⅜ ≢№╣┌ ⌐ Ɽ♃כfi≢

∆╢ ⌐ ⌐ ⅜ ⇔√ ⌐

↕╣√ AE ─ ╩ ∆ ⌂

─ ≤ ⇔≡ ⌂╢ AE ⅜ ↕╣

─ ╩ ≢⅝╢  

- 2─Gate≢ ∆ ≢ ∆╢ AE ─◄Ⱡꜟ

╩כ◑ ⇔ ⅛╠─ ╩ ⇔√

╩ - 3⌐ ∆ ⌐ AE ─◄Ⱡꜟ◑כ⅜

⇔ ─ ╩ ≢⅝╢↓≤⅜╦⅛╢  

 

3.2.3   

│ ≤ ┘ ─ ╙

⌂ ≢ ↕╕↨╕⌂ ≢ ↕╣≡™╢

⌐⅔↑╢ │ ⌐ ─ ╣ ─

╛ ≠╕╡⌐╟∫≡ ∆╢⅜ ↓╣╠╩

∆╢↓≤│ ≢ ꜝ▬fi─ ⌐⅔™≡│

⌐ ⌐ ╩♪꜠♇◦fi◓ ♄▬ꜘ⸗fi

- 1 ╡ ⌐ ≢ ⇔√  

╡ 

⇔ 

Gate 

- 2 ╡ ⌐ ↕╣╢  

- 3 ↕╣╢ AE◄Ⱡꜟ◑כ─  
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♪─ ≢ ╩ ∫≡ ⇔™ ╩ ↕

∑╢ ∆╢ ⅜≤╠╣≡™╢ ⇔⅛⇔ ↓─ ≢

│ ⅜╕∞ ≢⅝╢ ≢╙♪꜠♇◦fi◓

╩ ℮─≢ ◖☻♩⅜ ↄ⌂╡ ↕╠⌐ ⌂

≠╕╡⅜ ⇔≡ ↑⅜ ∆╢≤ ⌐

⅜ ∆╢ ∕↓≢ ◒ꜝfi◒◦ꜗⱨ♩─

⌐AE ╩ ⇔ ╩ ⇔√ ╩ ∆╢  

⌐ ∆╢ AE ╩ ∆╢√╘⌐ ◒ꜝfi◒

◦ꜗⱨ♩ ╩ ∆╢ AE ─ ≤ ⱡ▬☼─ ╩

∫√ ⌐כꜙ◦ AE ☿fi◘כ╩ ╡ ↑╢

─⅜ ≤ ↕╣√ - 4⌐ ♪꜠♇◦fi◓ ─

AE ─ ≤ ≠╕╡⅜ ⇔√ ─

↕╠⌐ ↑⅜ ⇔√ ─ ╩ ∆

⌐⅔™≡ ─ │ ─

⅜ ∂≡™╢≤ ⅎ╠╣ ≠╕╡⅜ ∆╢≤

⅜ ∆╢ ↓╣╩ ↑╢╟℮⌐ ≠╕╡

⌐AE ⅜ ∆╢↓≤⅜ ↕╣╢ ╕√

↑ ⌐ ⅜ ⇔ↄ ⇔ ↑─

╩ ≢⅝╢ ↑─ ⌐│

⌐ ⌂≥⅜ ↕╣≡™╢⅜ AE ╩

∆╢↓≤⌐╟╡ ⌐ ∆╢↓≤⅜≢⅝╢  

 

3.2.4   

∞↑≢⌂ↄ ₁⌂ ⅜ ↕╣

╢╟℮⌐⌂╡ №╠√⌂ ⅜ ╘╠╣╢╟℮⌐

⌂∫√ ∕↓≢ ⌐ ⅜ ⇔ ─

™ ⅜ ∆╢ Ɽכꜝכ♁

Ⱡꜟ─ ⌐ AE ╩ ⇔√ ╩ ∆╢  

─ꜟⱤⱠכꜝכ♁ ≤⌂╢◦ꜞ◖fi│ ⌐

═ ⅜ ™↓≤⌐ ⅎ ─◒ꜝ♇◒│

─ ⅜ ∂⌐ↄↄ◖fi♩ꜝ☻♩⅜ ⌐ↄ

™⌐√╘⌐ X │ ↕╣≡™⌂™ ╕√◦ꜞ

◖fiⱤⱠꜟ─ ꜝ▬fi≢│ ♩☻◖╛♩♇ⱪכꜟ☻

⌂≥ ─ ⅛╠ ╛ X │ ↕

╣≡™⌂™≤↕╣╢ ⇔√⅜∫≡ ─ꜟⱤⱠכꜝכ♁

⌐⅔™≡ ◦ꜞ◖fi⌐ ∆╢ ─ │

─ ≢ ─ ⅜ ╠╣⌂™↓

≤⌐╟╡ ╘≡ ↕╣╢ ⇔⅛⇔ ↓─ ≢│Ɽ

Ⱡꜟ│ ⌐ ↄ ⇔⌐ ⌂ ╩ ∆╢

↕╠⌐ │♩☻◖─ꜟⱤⱠכꜝכ♁ ∕─ ≢№╢

◦ꜞ◖fi─ ⅜ ╩⇔╘╢√╘ ◖☻♩♄►fi

≤⇔≡◦ꜞ◖fi─ ╖─ ⅜ ╪≢™╢ ⇔⅛⇔

◦ꜞ◖fi─ ╖⅜ ↄ⌂╢╒≥ ─ ∆╢

⅜ ╕╡ ◦ꜞ◖fiⱤⱠꜟ─ ─ ⅜╕∆

╕∆ ⇔≡™╢  

- 2⌐ AE ⌐╟╢◦ꜞ◖fiⱤⱠꜟ─

╩ ∆ ◦ꜞ◖fiⱤⱠꜟ╩ ⅛╠ ⇔

⌐ (B)╩ ↑╢↓≤⌐╟╡ ⱤⱠꜟ⌐⌡∂╡

╩ ⅎ╢ ╙∟╤╪ ⌡∂╡─ ⅝↕│ ⱤⱠꜟ─

⌐ ⇔≡ ⌐ ↕™  

- 5⌐ ↕╣√ AE ≤ ─

╩ ∆ ⅜ ∆╢≤ ∂⌡⌐ꜟⱤⱠכꜝכ♁

- 4  ⌐ ↕╣╢  

♪꜠♇◦fi◓  

↑  

≠╕╡  

 כꜝכ♁

ⱤⱠ  ꜟ

B:  

( ) 

A:   

( ) 

- ꜟⱤⱠכꜝכ♁ 2  
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╡╩ ⅎ╢↓≤⌐╟╡ ≢ ⅜ ∂≡

AE ⅜ ∆╢ ⌐ ↕╣╢╟℮⌐ ⅜

∆╢ ⌐│ ─⌂™ⱤⱠꜟ≤ ⇔≡ ↕╣

╢ ⅜ ⅝ↄ ╟╡ ↄ─AE ⅜ ↕╣╢  

- 6⌐ ↕╣√ AE ◄Ⱡꜟ◑כ≤ ∕╣⌐

⇔≡ ⇔√ AE ─ ∆⌂╦∟◄Ⱡꜟ◑כ

╩ ∆ ─№╢ⱤⱠꜟ Ɗ ≤ ─⌂™ⱤⱠ

ꜟ ˈ ≢ AE ─ ⅜ ⌂╡ ⌐ ∆╟℮⌐

─ ╩ ↑∆╢↓≤⌐╟╡ ╩

≢⅝╢  

3.2.5  ╕≤╘ 

≤⇔≡ AE ╩ ∆╢ ⌐⇔┌⇔┌

≤⌂╢─│ ≤ ─™╢ ⅜

╣≡™╢ ⅜ ↄ ה ─√╘⌐ ⌐

ↄ─ ╩ ╛↕⌂↑╣┌⌂╠⌂™↓≤⅜№╢ ↓─

│ LAN ╩ ∂≡ ↕╣╢Ⱡ♇♩꞉כ◒

AE ◦☻♥ⱶ╩ ∆╢↓≤⌐╟╡ ⌐ ≢⅝

╢ ∆⌂╦∟ ≤⌂╢ AE ◦☻♥ⱶ╩

ↄ⌐ ⇔ ∕╣╠≤ⱱ☻♩ ◖fiⱧꜙכ♃╩

LAN ⌐╟∫≡ ∆╢↓≤⌐╟╡ ≢

₁ ∆╢ ─ AE ╢⅝≢כ♃♬⸗╩

⌂╢ ─ ⅜ ≢ ⇔≡™╢ ⌐│ ∕

╣∙╣─ ⱪכꜟ◓≥↔ ⇔ ♬⸗⌐≥↔ⱪכꜟ◓

♃ꜞfi◓╩ ∆╢  

⌐↓─╟℮⌂Ⱡ♇♩꞉כ◒ AE ◦☻♥ⱶ⅜

↕╣ ≢ ↕╣≡™╢ ↓℮⇔√ ≢│

Ⱡ♇♩꞉כ◒ ♁ⱨ♩►▼▪╩ ∆╢↓≤⌐

╟╡ ⌐ ⅛╣√ AE ≤ ↄ ∂♦

▫☻ⱪ꜠▬ ╩ ─ⱱ☻♩◖fiⱧꜙכ♃ ≢

⇔כ♃♬⸗≢ AE ─ ╛ ♃כ♦

ⱶכꜝ▪ ─ ⌂≥⅜ ⅎ╢  

⌐⅔↑╢ ⌐╟╢◖☻♩♄►fi

─ ∕⇔≡ ◄Ⱡꜟ◑כ ┼─ │ ╕

∆╕∆ ╕∫≡™╢ ↓℮⇔√ ╩ √∆√╘─○

fiꜝ▬fi ≤⇔≡ IoT ⌐ ≠ↄ AE ─

┼─ │ ╕∆╕∆ ⇔≡™ↄ╙─≤

ⅎ╠╣╢  

 

3.3 ☻ⱴכ♩◖fiⱦ♫כ♩⌐⅔↑╢  

3.3.1  │∂╘⌐ 

⌐⅔™≡ ─ ה │ ⅛╠

⅜ ≤⇔≡ ↕╣≡™╢ ↓℮⇔√

╩ ⇔ ◖fiⱦ♫כ♩⌂≥─ⱪꜝfi♩

≢ ∆╢√╘⌐ ↄ─ ♃כ♦≡↑⅛╩

ⱬכ☻⅜ ↕╣≡⅝√ ⅎ┌ API American 

Petroleum  Institute ⌐╟╡ RBI  Risk Based 

Inspection 5) FFS Fitness For Service ≤⇔≡

⌐☻כⱬ♃כ♦ ≠ↄ ♃כ♦

⅜ ↕╣≡™╢  

⅜ ⌐⅔™≡╙ ⌂ⱷfi♥♫fi☻─

─ ⌂≥─ ⅛╠ ─ ⌂≥⌐

≈™≡ ⌂ ╛ √∆═⅝ ─ ─

╩ ⅛ↄ ∆╢ ⅛╠ ┼≤

- 5 AE ─  

╡ 

⇔ 

 

- 6 ↕╣√ AE◄Ⱡꜟ◑כ─  
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─ ╡ ╖⅜ ╖≈≈№╢  

AE │ ꜟⱣכ꜡◓─ ╩ ⇔

∕─ ─ ╩ ⇔ ─ ╩⅔⅔

╕⅛⌐ ∆╢─⌐ ⇔√ ≢№╢ ⇔√⅜∫

≡ ↓℮⇔√ ╩ ⇔ ⌐⅔↑╢

∆⌂╦∟ RBI ╛ FFS ╩ ⇔≡™ↄ ⌐

⅝⌂ ╩ ℮↓≤⅜ ↕╣≡™╢  

─ ─ ה ⱪꜝfi♩│

⌐ ↕╣ ∆≢⌐ 30 ╩ ⅎ√

╙─╙ ™ ─ ≤ ⅜

╖ ∆ ┼─ ⅜ ╗⌐≈╣ ↓╣╠

≤⌂╢ ─ ⌂ ה ─

⅜ ╕╡≈≈№╢  

≢│ ─ⱪꜝfi♩ ⅛╠⌂╢ AE כꜚ

⅜ⱪכꜟ◓☼כ◙ ↕╣ AE ⱬ♃כ♦─

☻כ ⅜ ↕╣≡ √ 4) ⅎ┌ ⱪꜝfi♩─

♃fi◒ ─ ⅔╟┘♦

♃כ ה ╩ ⇔√₈MONPAC₉╛

♃fi◒ ─ ─√╘⌐ ↕╣√

₈TANKPAC ₉ ∕⇔≡ ⱣꜟⱩ─ ⅎ™ ╩

⌐ ∆╢₈VPAC₉♦כ♃ⱬכ☻⌂≥≢№╢ ↓

╣╠╩ ⌐ ה ⱪꜝfi♩≢ ─

╛ ≤⇔≡ AE ⅜ ™╠╣ ה

─ ≤⇔≡ IoT ⅜ ↕╣≈≈№╢  

⅜ ≢╙ ─ ⅜ ⅛

╠ ┼≤ ↕╣╢─⌐ ™ כ꜡◓─

Ᵽꜟ ∕⇔≡ ≤⇔≡ AE ─

⅜ ↕╣╢╟℮⌐⌂╡ ≢ ⅜

╕╤℮≤⇔≡™╢ ╩ ∆╢  

 

3.3.2  ☻♥fi꜠☻ ─  

 MONPAC ה☻כⱬ♃כ♦ ╩ ⇔√╙

─≤⇔≡ 4m ↕ 3.8m ─☻♥fi꜠☻

⌐ ⇔≡ ⌐ ●☻╩ ™√ ⌐

╟╡ AE ╩ ⇔√ ⅜№╢ - 7─ TEST 1 ⌐

↕╣╢╟℮⌐ ⌐ ↄ⌐◓꜠כ

♪ E ╙ ─ ╪∞ ≤ ─ AE ⅜

↕╣ ⌐ ╦╣√ PT ⌐╟╡

⌐ ╟╡ ∂√ SCC ◒ꜝ♇◒─ ∆╢

↓≤⅜ ↕╣√ ∕─ │ ∟⌐ ⅜⌂

↕╣ ⌐ ↕╣√ ⌐ ⌂ ⅜

╦╣√ ∕─ │ ™↕╣ ┘ ⅜ ╡

↑╠╣√ 2 ⌐ AE ╩ ℮≤ - 7 ─

TEST 2 ⌐ ↕╣╢↔≤ↄ ≤│ ⌂╢ ⌐◓꜠

♪כ D E╟╡ │ 1ꜝfi◒ ─ AE ⅜

↕╣√ ⅝ ⅝ ╦╣√ ⌐╟╡ ↓╣│

─ ⌐ ∂√ ♫▬ⱨꜝ▬fi

⌐╟╢╙─≢№╢↓≤⅜ ↕╣√  

 

3.3.3  ⱱꜟ♄כ─  

 ⌐⅔™≡ ⌐ ⱱꜟ♄כ─ ╩

∆╢ ≤⇔≡ AE ⅜ ↕╣≡™╢ ⱱ

─כ♄ꜟ ⌐ - 8⌐ ↕╣╢╟℮⌐ ⌐ AE

☿fi◘כ╩ ⇔ ⱱꜟ♄כ⅜ ─ №╢™│
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─ ⌐ ⇔√ ╟╡ 5% ⅝™

╩ ⅎ ∕─ ─ AE ╩ ∆╢ ╙⇔

≤⌂╢ ⅜№╣┌ - 8 ⌐ ↕╣╢╟℮⌐ AE

≤ ↕╣ │♃כ♦─⧵ ☻כⱬ♃כ♦─

⌐ ↕╣ ♪כ꜠◓⌐ ↑↕╣╢ ↓℮⇔√

≤⇔≡ UT ╛ PT

⌂≥ ─ ⅜ ↕╣ ⌂ ⅜

╦╣╢ AE ⌐ ⅜⌂↑╣┌ ⱱꜟ

│כ♄ ↕╣╢↓≤⌂ↄ ⅜ ↑╠╣╢  

 ▬◑ꜞ☻⌐⅔™≡│ AE ╩ ∆╢↓≤⌐╟

╡ 30 ╩ ╦∏ ↄ ⌂ↄ

╩ ⇔≡™╢ ⅜ ↕╣≡™╢  

 

3.3.4  ─  

 ─ ⌂≥─ │

⌐ ∆╢↓≤⅜ ⌂√╘

UT RT №╢™│ VT

⌂≥ ─ ╩ ⇔ ─

⌂≥ ─ ╩ ⌐ ∆╢↓

≤│ ≢№╢  

 ↓℮⇔√ ⌐AE ╩ ⇔ ⌐ ∆╢AE

─ ╛ ⌐⅔↑╢AE ─ ╩ ═

↕╠⌐ ≢ √ AE ≤ UT VT ⌂≥─

╩ ה ∆╢⌂≥ ⌂ ╩

∆╢↓≤⌐╟╡ ⌐⅔↑╢ AE ─

┼─ ⅜ ↕╣√  

 ⌐⅔™≡ - 3⌐ ↕╣╢╟℮⌐ ─

13 ─ ⌐ ⇔≡ AE ╩ ⇔ ∕─ UT

╖ ⅔╟┘ VT ╩ ⇔ AE ≤

ה ∆╢↓≤⌐╟╡ ─ ⌐ ⌂ ─

№╢↓≤⅜ ↕╣√ ⇔√⅜∫≡ ↕╣√

─ ╩ ⌐ ℮ ⌂ ≤⇔

≡ AE ─ │ ⅝™ ↓℮⇔√ ╩♃כ♦

╙≤⌐ ╙⇔ ⅎ™ ⌐╟╡ ⅜ ⇔√

⌐│ ⌂ ╩ ⅎ╢ ⅜№╡⁸ⱪꜝfi♩─

⌐ ╘≡ ⌂ ╩ ℮ ╩ IoT ⌐

╟╡ ∆╢ ⅜ ⇔≡™╢  

 

3.3.5  ♃fi◒ ─  

 ♃fi◒─ │ ⌐│ ∆╢↓

≤⅜≢⅝⌂™ ⅜ ≢│ ⌐╟╡ 1000kl ╩

ⅎ√ ╩ ≈♃fi◒│ ∕─ ⌐ ∂≡

⅜ ╘╠╣ ⌂ ╩ ∆╢↓≤

⅜ ↑╠╣≡™╢ ♃fi◒─ ⌐ ℮

↕╠⌐ ⌂≥⌐⅛⅛╢ │ ♃

fi◒─ ╩ ⅎ╢↓≤╙ ⇔ↄ⌂™  

≢ ↕╣√₈TANKPAC ₉│ ↓╣╕≢⌐

↕╣√ ╩☻כⱬ♃כ♦⌂ ⇔ ⌂ ─

≢ ∏╢ AE ╩ ─ ™ AE ☿fi◘כ╩ ™≡

∆╢↓≤⌐╟╡ ♃fi◒ ⌂ꜟⱣכ꜡◓─

╩ ℮ ≢№╢ AE ☿fi◘כ╩ ⅛╠

↕ 1~1.5m─ ⌐ ⌐ ⇔≡ ⌐

⇔ ☿fi◘כ─ ─ ⅜ ╦╣╢ AE

│♃כ♦ ╛ ⌂≥⌐ ∆╢ ⅜⌂™

≢ ─ ⌐ ™√ ⌐ ⇔√ AE

╩ ™ ╩ ╪∞ ⌐╟╡ ↕╣╢  

- 8 ⱱꜟ♄כ─ AE ⌐ ↕╣√ 

AE  

- 3 AE ╩ ⇔√ ─  
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 ⅜ ⌐⅔™≡╙ AE ☻כⱬ♃כ♦─ ⅜

╦╣ ⅜ ─ ⅔╟┘ ⌐

⇔√ AE ∕⇔≡ ה ╩ ∆╢

⅜ ╘╠╣√ ♃fi◒╩ ∆╢↓≤⌂ↄ AE

⌐╟∫≡ ≢♃fi◒ ─ ╩ ה

∆╢↓≤⅜≢⅝╣┌ ⌂ ⌐№╢╙─│∆←⌐

ה ה ╩ ⇔ ∕℮≢⌂™╙─│

╩ ╡⌐∆╢⌂≥─ ╟⌐◓fi♬כꜞ◒☻╢╝╦™

╡ ⌂ ╩ ∆╢↓≤⅜≢⅝╢ ↓↓

≢ ↕╣╢ AE │ ⅜ ⇔√ ⅛

╠ ∆╢≤ ⅎ╠╣≡™╢ ↓╣╕≢⌐ ↕╣√

200 ╡─♃fi◒⌐ ∆╢ ⅛╠ ╠╣√♦

╩☻כⱬ♃כ ⌐ ♃fi◒─ AE כ꜡◓╢╟⌐

Ᵽꜟ ⅜ ╕╡≈≈№╢ - 9⌐ ↓─ ─

⅜ ⌐ ↕╣≡™╢  

 

3.3.6  ─○fiꜝ▬fi⸗♬♃ꜞfi◓ 

- 10 ⌐ ≢ ↕╣√ ─ ⌐

⅔↑╢○fiꜝ▬fi⸗♬♃ꜞfi◓─ ≤ AE ♦

─♃כ ⅜ ↕╣≡™╢ ⌐│ ⸗♬

♃ꜞfi◓↕╣√ ≤ ∕─ ⌐ ↕╣√☿fi

⅜כ◘ ↕╣╢ ⌐ ↕╣√ AE ─

⅜ ↕╣ UT ⌂≥ ─ ⌐

╟╢ ─ AE ⅜ ⌐ ⇔≡™

╢ AE כ♃☻ꜝ◒ ⌐ ╩ ↄ

─№╢ ─ ∆╢↓≤⅜ ↕╣√  

ⱪꜝfi♩⌐ ↄ ∆╢↓℮⇔√ ⌐ ⇔≡

AE ⌂≥⌐╟╢ ╩ ∆╢↓≤⌐╟╡

─ ⅜ ↕╣ ╕√ ⌂ⱷfi♥♫fi☻ⱪ

꜡◓ꜝⱶ╩ ≢⅝╢↓≤⅛╠ ⌐⅔™≡

ⱪꜝfi♩ ─ ⌂ ╩ ⌐ ○fiꜝ▬fi⸗♬♃

ꜞfi◓ ∆⌂╦∟ IoT ⅜ ╘╠╣≡™╢  

 

3.3.7  ╕≤╘ 

─ ꜟⱣכ꜡◓≡⇔⧵

─ ⅜ ╪≢™╢ ↓℮⇔√ ≢ ⅜ │

─ ∕─ ≤⇔≡ ה ─

⌂ ∕⇔≡ ⌐ ↕╣╢ ─ ⌂

≤™℮ ⇔™ ⌐ ⇔≡™╢ ∕╣⌐╙⅛⅛╦╠

∏ ⌐ ─ ⅔╟┘ ╩ ∆

╢↓≤⅜╕∆╕∆ ↄ ↕╣ ╩ ╘√ ⇔

™ ─ ⅜ ↄ ╕╣≡™╢ ↓─

╩ ∆╢ ⌂ ≤⇔≡ IoT╩ ⌐ ה

⇔ ⱪꜝfi♩ ╩ ∆╢↓≤⅜ ↑≡

╣⌂™ ≢№╢  

≢ ⅔╟┘ ─ ⅝⅜ ⌐

╘╠╣≡™╢ ↕╠⌐ ─ ─╙≤ ה

─ │╕∆╕∆ ╕╢≤ ⅎ╠╣╢ ↓

℮⇔√ ≢ ⌂ ╩ ⇔ ⌂ ╩ ∆

╢√╘⌐ ─ ≤ ⅜ ≢╙ ◖fiⱦ

≡™⅔⌐♩כ♫ ⌐IoT╩ ∆╢↓≤⅜

™⌐ ↕╣≡™╢  

 

3.4 ─ AE ⸗♬♃ꜞfi◓ 2) 

3.4.1  │∂╘⌐ 

╛♩fiⱠꜟ ⱪꜝfi♩⌂≥

╩ ∆╢ ─ ⅜ ╖ ⌂

- 10 14 ─ AE☿fi◘כ╩ ™⁸ ─○

fiꜝ▬fi⸗♬♃ꜞfi◓╩  

AE ⌐ ─ ™ ╩  

 

- 9 ♃fi◒ ─ AE  
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─ ≤ ⅜ ⅝⌂ ≤⌂∫≡™╢

⌂ ה ─ ≢ ↓╣╕≢─╟℮⌂

⅜ ≢⅝⌂™ ⌐№∫≡ ─

⅔╟┘ ╩ ╢↓≤⅜ ─

≤⌂╡≈≈№╢  

─ ╩ ⇔ ╩ ∆╢⸗♬♃ꜞ

fi◓ ≤⇔≡ └∏╖

⸗♬♃ꜞfi◓ כ◘

⸗◓ꜝⱨ▫כ AE ⌂≥ ₁⌂

⅜ ↕╣≡™╢ ↓─ ≢ ⅜ ⌐№

╢ ≢ ꜟⱣכ꜡◓ ⅔╟┘⸗♬♃ꜞfi

◓ ≤⇔≡ ⌂ AE │ ╛ ⌂≥─

ה ╕√ ה

⌂≥ ₁⌂ ⌐⅔™≡

IoT ╩ ⇔≡™ↄ℮ⅎ≢ ⌂ ╩

℮↓≤⅜ ↕╣≡™╢ AE ─ │ ─

╩ ⌐ ▬fi♃כⱠ♇♩ה▬fi♩ꜝⱠ♇♩╩

⇔ ─ ≤ ╩ ∆╢√╘─

Ⱬꜟ☻⸗♬♃ꜞfi◓ ≤⇔≡ ⌐⅔™≡ ↄ

↕╣≡™╢  

↓↓≢│ ─Ⱬꜟ☻⸗♬♃ꜞfi◓

─ ≤⇔≡ ≢ ╦╣≡™╢

▬fi♃כⱠ♇♩ IoT ╩ ⇔√ AE ⸗♬

♃ꜞfi◓─ ⌐≈™≡ ∆╢  

 

3.4.2  ─⸗♦ⱶ ⌐╟╢ ⸗♬♃

ꜞfi◓ 

 8 2 10 ─ ♩fiⱠꜟ≢

1 m3 27,000♩fi⌐╙─╓╢ ─

∆═╡ ⌐ ⇔√ ⅜ ⇔ ─Ᵽ

☻≤ ⅜ ⅝ ╕╣ 20 ─ ™ ⅜ ╦╣√

↓─ ─ ↓℮⇔√ ╩ ⌐ ⇔

╩ ← ─ ≈≤⇔≡AE ⅜ ↕╣

─⅔╟∕ 10 ⌐ ╢ ≢ AE ⸗♬

♃ꜞfi◓⅜ ↕╣ ⅜♃כ♦ ╘╠╣√  

 ↓╣╠─ │ ⅛╠ ╣√ ─ ⌐№

╢√╘ ╩ ╟ↄ ⇔ ♃כ♦ ⅔

╟┘ ╩ ⌐ ℮√╘⌐ ⸗♦ⱶ ╩ ™√

AE ◦☻♥ⱶ⅜ ↕╣√ ♃כ♦─

⌐│ AE ╩ ⇔√ Ɽꜝⱷכ♃⅜

™╠╣╢⅜ ♃כ♦─⧵ │∕╣ ⅝⌂╙─≢│

⌂ↄ ╩ ™√⸗♦ⱶ ≢ ╒≤╪≥

│ ∂⌂⅛∫√ ⇔⅛⇔⌂⅜╠ ⇔√ ♃כ♦

╩ ♃כ♦≥╢∆ ⅜ ⌐⌂╢ ⅜№╡ ⱱ

☻♩◖fiⱧꜙכ♃┼ ⌐ ⅜⇔┌⇔┌ ∂√

↓─ │ ≤⌂ꜟⱩכ◔ ─ ╩

⇔ ╕√ ⌂♁ⱨ♩►▼▪╩ ⇔

╩ ∆╢ ╩ ∆╢↓≤≢ ↕╣√  

 

3.4.3  ╡ ─▬fi♃כⱠ♇♩ ⸗♬♃ꜞfi◓ 

 ▪ⱷꜞ◌╛▬◑ꜞ☻⌐⅔™≡ ╡ ╩ ⅎ╢◔כ

Ⱪꜟ─ AE ⌐╟╢ ⸗♬♃ꜞfi◓⅜ ↕╣≡™

╢ ⱨ▫ꜝ♦ꜟⱨ▫▪ Ɑfi◦ꜟⱬ♬▪ ≤ ─

כ☺כꜗ☺כꜙ♬ ╩ ┬ⱬfiהⱨꜝfi◒ꜞfi │

♦ꜝ►▼▪ ⌐ 1922 1926 ⌐⅛↑≡ ↕╣√

⅜ ≢ ⅎ┌∟╞℮≥ ⌐ ⅛╢ ꜠▬fiⱲכ

Ⱪꜞ♇☺╛ⱬ▬Ⱪꜞ♇☺─ ╩ ⇔≡⅔╡

─ ™ ╘≡ ⌂ ≢№╢ 1972 ⌂

ה ≤⌂◓Ⱪꜟ─○▬ꜞfiכ◔ ╩ ⇔√√

╘ ⌐⌂╡ ╩ꜟⱩכ◔ ∆╢ ☻♩ꜝfi♪

─ 10 ↄ⅜ ⇔≡™╢─⅜ ⌐╟╡

↕╣√ ─ꜟⱩכ◔√⇔℮↓ ⌐│ ─ ⅜

╡ ↕╠⌐ ⌂ ╩ ⅝ ↓∆⌂≥─ ─

∏╢↓≤⅜ ↕╣√ ↓─√╘ ╩ ∆╢

│ ╩ ╦∏ AE ╩ ⇔≡ ─

╩ ⇔ ─ ╩ ∆╢↓≤⌐╟╡

∕─╕╕ ⇔ ↑╢↓≤╩ ⇔√  

 AE ⸗♬♃ꜞfi◓╩ ∆╢√╘⌐ ─♦▫☺

♃ꜟ◦☻♥ⱶ╩ ⇔ √⌐ 56 ♅ꜗfiⱠꜟ─ AE

◦☻♥ⱶ ☿fi◘כ Ɫ▬►▼כ ◦☻♥ⱶ ⅜ ↕

╣√ ↕╠⌐ ⸗♬♃ꜞfi◓╩ ∆╢ ⌐

≤⇔≡ ╩ꜟⱩכ◔─ ⇔≡AE ─

╩ ═ ╕√ ⌐ ╩ ⇔≡AE ╩ ↕∑

∕╣⅜ AE ☿fi◘כ≢ ⅛≥℮⅛ ⇔

∆╢☿fi◘כ─ ╛☿fi◘כ ╩

- ꜟⱩכ◔ 4 ┼─ AE☿fi◘כ─ ╡ ↑  
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⇔√ - 4⌐ AE ☿fi◘כ◔─כⱩꜟ ┼─

╡ ↑ ⅜ ↕╣≡™╢  

 ↓─ AE ⸗♬♃ꜞfi◓⌐⅔↑╢ ≤ │

─ ╡≢№╢  

ᵑ AE ╩ ∆╢↓≤⌐╟╡ ─ ╩

⇔ ∕─ ╩ ה ∆╢  

ᵒ ⱨ□▬ⱣכⱠ♇♩꞉כ◒─ ⌐╟╡ ⌂

─ ╢⌂╠⅛♃כ♦ ─ ╩ ≢

⌂ ◦☻♥ⱶ╩ ∆╢  

ᵓ ≢ ⌂ ◦☻♥ⱶ╩ ∆

╢  

ᵔ ▬fi♃כⱠ♇♩ ⌐╟╢ ⸗♬♃ꜞfi◓

╩ⱦ☻ ◦☻♥ⱶכ◘ ה ∆╢  

↓─ ⌐⅔™≡ ▬fi♃כⱠ♇♩ ⸗♬♃ꜞfi

◓╩ ∆╢↓≤⌐╟╡ Ɽ☻꞉כ♪ ─╖⅜

◦☻♥ⱶ┼꜡◓▬fi ≢№╡ ◦☻♥ⱶ─ ╛

AE ─♃כ♦ ≤∕─ ⌐ ∆╢ ╩

─ ≢ ╢↓≤⅜≢⅝╢  

⌂ │ ꜡◓▬fi ∟⌐ ╣╢◘ⱴꜞכⱭ

╠⅛כꜙ♬ⱷ▬fiⱷ─☺כ ∆╢ - 11⌐

≤⇔≡▬ⱬfi♩─ ╩ ∆ ◓ꜝⱨ⅜

ⅎ╠╣≡™╢ ⅜ ⅎ√▬ⱬfi♩ ╩

⇔√╙─≢ ╩ ⇔ ╕√ ─◓ꜝ

ⱨ⌐ ⌐ ≢№╢  

- 5⌐ Ⱬꜟ☻⸗♬♃ꜞfi◓─ ≤

⇔≡ AE ⸗♬♃ꜞfi◓╩ ─ ⱴfiⱢ♇♃

fi ⅜ ↕╣≡™╢ ↓─ │ ◒כꜜכꜙ♬ ─ⱴ

fiⱢ♇♃fi≤♬ꜙכ☺כꜗ☺כ ╩ ┬√╘⌐ 1883

⌐ ⇔√ ☻Ɽfi ↕ 483 ─ ╡ ≢№╢

⌐ꜟⱩכ◔ ⌐ ∆╢ ⌂ ⅜ ↕

╣ AE ⸗♬♃ꜞfi◓⅜ ↕╣╢↓≤≤⌂∫√

☻Ɽfi ⌐ ↕╣√ ─☿fi◘כⱢ

╡╟⌐ⱶ♥☻◦כ▼►▬ AE ⱨ□▬Ᵽכ└∏╖

PH ∕⇔≡ ⌂

⅜♃כ♦─≤ ↕╣ ▬fi♃כⱠ♇♩╩ ⇔≡

⌐ ╠╣ ה ⅜ ╦╣╢  

↓╣╠ ─▬fi♃כⱠ♇♩ ⌐╟╢

─ ⸗♬♃ꜞfi◓ ◘כⱦ☻─ ≤⇔≡

─ ⅜ →╠╣╢  

ᵑ ▬fi♃כⱠ♇♩─ ⌐╟╡ AE ♃כ♦ ↕╠⌐

└∏╖╛ ╩≤⌂♃כ♦ ≢ ⇔

⌐ ∂≡ ╩ ∆╢  

ᵒ Web◘▬♩─ ⌐╟╡ Ɽ☻꞉כ♪ ⅜

⌐ ╩ ≢⅝ AE ─♃כ♦ ⅔╟┘

─ ⌂≥╩ ⌐ ╢↓≤⅜≢⅝╢  

ᵓ ↕╣√ ╩♃כ♦ ∆╢∞↑≢│⌂ↄ

⌐╟╡ ↕╣√ AE ─♃כ♦ ה

─ ╩☻ⱦכ◘─≤⌂ ⌐ ⇔≡

≢⅝╢  

↓─╟℮⌂▬fi♃כⱠ♇♩╩ ⇔√AE

⸗♬♃ꜞfi◓│ ⌐№╢ 10 ﬞ ─ ↕╠

⌐▬◑ꜞ☻⌐№╢ 10 ﬞ ↄ─ ⌐⅔™≡ ↕

╣≡™╢  

 

- 11 ▬fi♃כⱠ♇♩ ⌐ ↕╣√ 

AE▬ⱬfi♩  

 

 

 

- 5 ⱴfiⱢ♇♃fi ⌐⅔↑╢ Ⱬꜟ☻⸗♬♃ꜞfi◓ 
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3.4.4  PC ⱪ꜠☻♩꜠☻♩ ─AE ⸗♬♃ꜞfi

◓ 3) 

⅜ ≢ ⌂≥─№╢

─ ⌐⅔™≡ PC ─ ╩ ∆╢√╘

◌ ⌐╦√╡ AE ⸗♬♃ꜞfi◓⅜ ╦╣√

- 6│ ⸗♬♃ꜞfi◓╩ ⇔√ ↕ 25m ─ PC

≢№╢ ⌐ 60kHz ⱪꜞ▪fiⱪ AE ☿

fi◘כ╩⅔╟∕ 6m ≢ ⇔ ─ ╩

∆╢√╘ ⌐ ⇔√ ⸗♦ꜟ ─

╩ ⌐╟╡ ↕∑ ∕─ ∆╢ AE

╩ ⇔√ ↓─⸗♬♃ꜞfi◓≢│ AE ⌐╟╢

─ ─ ⌐ ∆╢

│ 86 ≢№∫√ ⇔⅛⇔⌂⅜╠ ─ ⸗♬

♃ꜞfi◓⌐⅔™≡│ ⅜ ↓╢ PC ⌐ AE ☿fi

╩כ◘ ╡ ↑╢↓≤⅛╠ │↓─ ╩

╢╙─≤ ⅎ╠╣╢  

↓─⸗♬♃ꜞfi◓⅔™≡ ─ ⌂╢ 3

─ AE ☿fi◘כ 30kHz 60kHz ⅔╟┘

150kHz ╩ ≢ ⌐ ™╢↓≤⌐╟

╡ ↕╣╢ AE ─ ╩ ═√ ∕─

⌐⅔↑╢⸗♬♃ꜞfi◓⌐│ AE ─

⅜ ↕ↄ ─ ╩ ↑⌐ↄ™

60kHz ☿fi◘כ 30 100kHz

╩ ∆╢─⅜ ╙ ≢№╢↓≤⅜ ↕╣√  

↕╣╢AE ─♃כ♦ ╩ ╘╢ │

─ ⌐ ™ AE ╩ ∆╢☿fi◘כ─

⅜ ∆╢≤™℮ ╩ ≈↓≤⅜ ↕╣

√ ↓─ PC ╩ ⅜ ∆╢ (1 2

)⌐ 10 100╩ ⅎ╢ AE ≢ ↕╣╢ AE

☿♇♩⅜ ↕╣╢ ⌐╟╡ ↕╣╢

╛ │ ⌂╢⅜ ⌐ ∆╢ AE

☿♇♩─ │ √╣╢√╘ ⌐╟╢ ⌂

AE ≤─ │ ≢№∫√  

⸗♬♃ꜞfi◓⌐╟╡ ⌐ ∆╢ AE

╩ ⅛╠ ⇔ ה ⌂↓≤⅜

↕╣√ ⅎ┌ ≢ ╠╣╢ ⌐ ⇔

≡ ╩ ∆╢⌐│ 2 ─ ╕√

╩ ∆╢⌐│ 4 ─ AE ☿fi◘כ╩ ∕╣∙

╣ ↄ⌐ ╩ ╗╟℮⌐ ∆╣┌ ⌂ↄ

╩⸗♬♃ꜞfi◓≢⅝╢ ⇔√⅜∫≡ 30 35m

─ ↕╩ ≈ PC ─ ⌐╟╡ 5

- 6 AE ⸗♬♃ꜞfi◓╩ ⇔√ PC  

- 7 ♥ⱶ☼ ⌐ ⅛╢PC ─ ⸗♬♃ꜞfi◓◦☻♥ⱶ 
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─ ⌐ ↕╣╢↓≤⅛╠ ⌐╢∆כ♃♬⸗╩

│ 10 ─╖ №╢™│ 20

╙ ─☿fi◘כ╩ ⌐ ∆╣┌╟™

↓≤⅜ ↕╣√  

↓℮⇔≡ ╠╣√ ╩♃כ♦ ⌐ ≢▬fi♃

♩♇Ⱡכ ⌐╟╢ AE ⸗♬♃ꜞfi◓⅜ ↕

╣≡™╢ Ɫ▬►▼כ ⅜ ≤⌂╡ - 7⌐

↕╣╢♥ⱶ☼ ⌐ ╢ 50m PC 12 ─

PC ≢ ↕╣≡™╢╙─≢ ⌐ ∆╢

─ ╩ ≤⇔≡™╢ ⸗♬♃ꜞfi◓│

─♃כ♦ ⅜ ⌂ 108♅ꜗfiⱠꜟ AE ◦☻

♥ⱶ╩ ⌐ ⇔≡ ╦╣≡™╢  

 

3.4.5  ─ ⸗♬♃ꜞfi◓ 

 ⌐⅔™≡ ה ה ─ ◄Ⱡ

כ◑ꜟ ∕⇔≡ ╩ ∆╢√╘ ☻ⱴכ♩◓

ꜞ♇♪◦☻♥ⱶ─ ⅜ ╦╣≡™╢ ↓℮⇔√

─ ≤⇔≡ ☻▬♇♅╛Ⱪ꜠כ◌כ ∕⇔

≡ ⌂≥ ─ ╩⌂∆ ─AE

⅜ AE ⸗♬♃ꜞfi◓◦☻♥ⱶ╩ ™≡

↕╣≡™╢  

 ↓℮⇔√ ⌐ ↕╣╢ ≤⇔≡

⌐ ⌂Ᵽ♇♥ꜞכ ⌂Ᵽ♇♥ꜞכ

∕⇔≡ ♃כ♦─≢ ⅜ →╠╣ ↓╣╠╩ √

∆◦☻♥ⱶ⅜ ↕╣≡™╢ Ᵽ♇♥ꜞכ◔כ☻

⌐ ↕╣√Ᵽ♇♥ꜞכ⌐╟╡ ≢ 3ﬞ

─ ⅜ ≢№╡ AE ⱥ♇♩ ≤Ᵽ♇♥ꜞ

כ ╩ ╩ ∂≡⸗♬♃ꜞfi◓∆╢ 12♅

ꜗfiⱠꜟ─ ◦☻♥ⱶ╩ כꜘ♅♇▬☻─

♪⌐ ↑ ☻▬♇♅ Ⱪ꜠כ◌כ ⅔╟┘

─ ╛ ╩ ⌐⸗♬♃ꜞfi◓⇔≡™

╢ ⌐↓─◦☻♥ⱶ╩ ☻▬♇♅⌐ ╡ ↑

╩כ♃♬⸗ ⇔≡™╢ ⅜ - 8⌐ ↕╣≡™

╢  

 

3.4.6  AE◦☻♥ⱶ 

⌐╟╡◦☻♥ⱶ╩ ↕∑ ╩♃כ♦

⌂ AE ◦☻♥ⱶ│ AE ☿fi◘כ≤ⱱ☻♩ PC

─ ⅜ ⅝™ ╛ ≤⌂╢ ⅜ ⌂

╩ ∟ ꜟⱩכ◔ ⅜ ⌂ ⌐ AE ⸗

♬♃ꜞfi◓╩ ∆╢ ─ ≢№╢  

⌂ ⌐│ ₁⌂╙─⅜№╢⅜ כ♦

♃ ⌂≥─ ╩

⇔ AE ⸗♬♃ꜞfi◓⅜ ↕╣╢ ─ ⌐ ╦

∑ ⌂ ⅜ ↕╣╢  

- 9 ⌐ ╙ ↕╣╢ ─ ≈≢№╢

LAN ╩ ™√ AE ☿fi◘כⱡכ♪ USB ⱬכ

≢fiꜛ◦כ♥☻☻ ↕╣╢ AE ◦☻♥

- 8 ☻▬♇♅─ AE ⸗♬♃ꜞfi◓ 

 

- 9 AE☿fi◘כⱡ⁸♪כ⅔╟┘USB ⱬ

≢fiꜛ◦כ♥☻☻כ ↕╣╢ LAN AE

⸗♬♃ꜞfi◓◦☻♥ⱶ 
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ⱶ⅜ ↕╣≡™╢ ↓↓≢ ASL ꜠ⱬꜟ

/RMS ☿fi◘כⱡכ♪≢│ ↔

≤⌐ ASL/RMS ♦כ♃╩ ⇔ⱬכ♥☻☻כ◦ꜛfi

⌐ ∆╢⅜ ∕─ ─ ≢│ ─√

╘ ⌐♪כ⸗ⱪכꜞ☻ ↕╣╢ ↓─ │

↕╣╢ ⅜♃כ♦ ↕╣╢√╘⌐ ╛

⸗♬♃ꜞfi◓ ≤⇔≡ ™╠╣╢

AE ☿fi◘כⱡכ♪│ Ɽכ♠≢

↕╣≡™╢√╘ Ᵽ♇♥ꜞכ ≢ 3ﬞ ─

⅜ ≢№╡ ™╠╣╢ ≡─ AE

Ɽꜝⱷכ♃≤≤╙⌐ ╩ ⇔ ⱬכ☻☻

⌐fiꜛ◦כ♥ ≢⅝╢ ⇔√⅜∫≡ ◦☻♥ⱶ

≤ ─ ╩ ∆╢ ⸗♬♃ꜞfi◓◦☻♥ⱶ≤

⇔≡ ↕╣╢  

↓℮⇔√ AE ◦☻♥ⱶ─ │ AE ⸗

♬♃ꜞfi◓─ ⌐ ⇔ ╕∆╕∆ ⅝ↄ⌂╡

₁⌂ ≢ ↄ ↕╣╢╙─≤ ⅎ╠╣╢  

 

3.4.7  ╕≤╘  

 ⌐⅔↑╢ ▬fi♃כⱠ♇♩╩

⇔√ ─ AE ⸗♬♃ꜞfi◓─ ╩ ⇔

√ ↓╣╠│ ╕∆╕∆ ⅜ ∆≤ ⅎ╠╣

╢ ─Ⱬꜟ☻⸗♬♃ꜞfi◓╩ ⇔≡™ↄ ≢

⸗♦ꜟ≤⌂╢╙─≢ IoT ⌐╟╢ AE ⸗♬♃ꜞfi

◓⅜ ⌐ ⌐ ∫√↓≤╩ ⇔≡™╢  

∕⇔≡∕╣⌐ ∆╢◄꜠◒♩꜡♬◒☻

♁ⱨ♩►▼▪ ─ ⌐│ ⇔™╙─⅜№╢

⌂≥─ ╩ ∆╢↓≤⌐╟╡

─ ≢ ─ ╩ ⇔ ╩ ⇔⌂

⅜╠ ╩ ≢⅝╢╟℮⌐⌂╢ │ ─╙

─≤⇔≡∆← ↄ╕≢ ≡™╢  

 

4  ⱦ♇◓♦כ♃≤AI 

4.1 ⱦ♇◓♦כ♃─  

IoT ╩☻ⱴכ♩ ☻ⱴכ♩◖fiⱦ♫כ♩ №╢

™│▬fiⱨꜝ ⌐ ∆╢ ₁⌂☿fi◘כ╩

™╢⅜ ∕─ ≢ ╙ ─ ™ ╩ ∆╢

─⅜ AE ≢№╢ ↓─ ♦▫☺♃ꜟ ─◘

fiⱪꜞfi◓ │ 107Hz ∕⇔≡ │ 16ⱦ♇

♩≤⌂╢√╘ ╘≡ ╩♃כ♦─ ⇔≡ ∆

╢ ⇔√⅜∫≡ ™╦╝╢ⱦ♇◓♦כ♃ ⅜ ↕

╣╢  

- 12 (a) (c)  ⌐ ─ ⌐

↕╣√ AE ─ ╩ ∆ │⅔╟∕ 1

⌐╦√∫≡ ╦╣ ∕─ ≢ 583,696 כ♦─

♃☿♇♩⅜ ≤⇔≡ ↕╣√ ⌐♃כ♦─↓

⇔≡ - 1⌐ ↕╣╢ Ɽꜝⱷכ♃─

≢ ⌐ ╕√ ⌐ ╩≤╡

─ ╩ⱪ꜡♇♩⇔√╙─⅜ - 12 (a) (c)  ⌐

ⅎ╠╣≡™╢ - 12 (a)  │ ⌐ ↕╣√

∆═≡─ ╠⅛♃כ♦ ╠╣√ ≢№╢ - 12 (b)  

│ ◌►fi♩ ─ ╘≡ ↕™ │ 3◌►fi♩

≤ ─ ™ │ 2ms

╩ ╩♃כ♦√⇔ ⇔√╙─≢ ↓

─ ⌐╟╡ ♩♇☿♃כ♦ │ 4,711 ╕≢ ⇔

≡™╢ ↕╠⌐ - 12 (c)  ⌐│ AE ≢
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⌂ ╩ ™≡ ⅛╠ ⇔√

╩ ⇔√ ╡№≡⇔♩♇꜡ⱪ╩♃כ♦─ ↓─

⌐╟╡ 16 ♩♇☿♃כ♦─ ▬ⱬfi♩ ⅜

⌂ ≤⇔≡ ↕╣√ IoT ⌐⅔™≡ ╘≡

⅜♃כ♦─ ↕╣╢ ⌐│ ↓─╟℮⌐

╛ ◄Ⱡꜟ◑כ Ɽ♃כfi

⌂≥ ⱦ♇◓♦כ♃ ⌐ ⌂ כ♦╛

♃ ⅜ ↕╣╢  

 

4.2 ☻ⱴכ♩ ─AI  

- 13⌐ ☻ⱴכ♩ ⌐⅔↑╢ ─ ╩

∆ ↓℮⇔√☻ⱴכ♩ ⌐│ 100 ⌐╙ ╢

₁⌂꜡Ⱳ♇♩⅜ ↕╣ ∕╣╠╩ ⌐

∆╢ ⅜№╢ ꜡Ⱳ♇♩⌐│ 2

─ AE ☿fi◘כ⅜ ╡ ↑╠╣ ≤⌂╢▪

ⱶכ ⌐№╢ ⱬ▪ꜞfi◓ ⌂≥╩

⌐⸗♬♃ꜞfi◓∆╢ ↓─ ◘♃כ♦╢∆

fiⱪꜞfi◓ │ 107Hz ≢№╢↓≤⅛╠

─ ꜡Ⱳ♇♩ ╩ 500 ≤ ∆╢⌂╠ 1 №

√╡⌐ ≢ ♩♇☿♃כ♦╢╣↕ │ 107

×2×500 1010⌐╕≢ ∆╢ ☿♃כ♦─↑∞╣↓

♇♩ ╩ ⌐№╢ ⌐ ה ⇔≡

⇔ ♃כ♦ ╩ ℮─│ ⌐ ™

⇔√⅜∫≡ ☿fi◘כ≢ ∆╢ │ ☿fi◘כ

ↄ⌐ ↕╣√ AI ╩ ≈ AIה ꜟ◌כ꜡

ⱪ꜡☿♇◘⌐ ⇔ ≤AI ╩ ™

 


