
 

-  2014 ₩2022 ╕≢─ ─  -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

1. │∂╘⌐ ························································································································· 1 

2. ↑≤  ············································································································· 1 

⌐♃כ♦ .3 ≠ↄ  ························································································ 2 

3.1  ···················································································································· 2 

3.2 ⌐ ┘╟⅔♃כ♦√⇔  ············································································· 3 

3.2.1 ─  ........................................................................................................... 3 

3.2.2 ─  ...................................................................................................................... 3 

3.2.3 ┼─ⱪ꜡♇♩ ............................................................................................................... 4 

3.3  ···················································································································· 5 

3.3.1 ─  ...................................................................................................................... 5 

3.3.2 ─  ...................................................................................................................... 7 

3.3.3 ⅛╠─  ........................................................................................... 14 

3.3.4 ─  .................................................................................................................... 17 

3.3.5 ∕─ ─ ─  .............................................................................................. 21 

3.3.6 ℮⅝─  ........................................................................................................................ 26 

3.3.7 ⅝ ה╖╢╝─♩ꜟⱲה ─  ................................................................................ 27 

3.4 ╕≤╘ ····················································································································· 28 

3.4.1  ............................................................................................................................ 28 

3.4.2 ─ ─ ⌐ ∆╢ ─  .......................................................... 28 

 ······················································································································· 29 

 

 



1 

1. │∂╘⌐ 

 

≢│⁸↓╣╕≢ ⌐ ≠⅝ ╩ ⇔≡⅝√ ⁸ ╩ ╢ ↄ─

≢│ ⅜ ╖⁸ ⅜ ╠╣≡⅝√⁹ │⁸╟╡ ⅜ ∆╢ ≢ ╩

℮ ⱷfi♥♫fi☻┼─ ╩ ╡⁸ ה ─ ⁸ꜝ▬ⱨ◘▬◒ꜟ◖☻♩ ⁸↕

╠⌐│⁸ ─ ╩ ⇔≡™ↄ↓≤⅜ ╘╠╣≡™╢⁹ 

∕─√╘⌐│⁸ ─⌂⅛≢⁸ 2,500 №╢ ─ ─ и

─ ⅛╠⁸ ─ ─ й ┼ ⇔╛∆™ ╩ ⌐ ⇔⁸ ╠╣√

─ ≢ ─ ╩ ∫≡™ↄ ⅜№╢⁹ 

↓↓≢⁸ ─ ─ й ┼ ⇔╛∆™ ─ ⌐≈™≡│⁸↓╣╕≢⁸

─ ⅛╠ ─ ╛ ╩ ≤⇔ ⇔≡⅝√⁹ ⁸ ≢ ─

⅜ ⇔⁸ ─ ╙ ╠⅛≤⌂∫≡⅝≡™╢↓≤⅛╠⁸∕╣╠─ ╩ ⅎ╢↓≤≢⁸

─ ─ й ┼ ⇔╛∆™ ─ ─ ╩ ∫≡™ↄ⁹ 

│⁸ ⌐⅔↑╢ 2014 ⅛╠ 2022 ╕≢─ ⁸≡™≈⌐♃כ♦ ♦

─♃כ ╩ ⇔≡™╢ ─ 1)2)3) ╩ ≤⇔⁸  

⅛╠ ™√↔ ╙ ╕ⅎ⁸ ≢≤╡╕≤╘√╙─≢№╢⁹ 

 

 

2. ↑≤  

 

│ ─ ─ и ─ ─ ⅛╠⁸ ⌐ ∆╢ ─

─ ≈≤⇔≡ ⇔≡™ↄ⁹ 

√∞⇔⁸↓↓≢ ⇔√ ⌐≈™≡│⁸№ↄ╕≢ ─ ⌐ ∆╢ ─ ╩ ⇔√╙

─≢№╡⁸ ₁─ ─ ─ ╩ ⇔≡™╢╙─≢│⌂™⁹∕─√╘⁸ ⌐№√∫≡│⁸

─ ⌐≈™≡╙⁸ ⇔≡⅔ↄ ⅜№╢⁹ 
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⌐♃כ♦ .3 ≠ↄ  

3.1   

ᵑ ─  

─ ⌐≈™≡ ⇔√⁹ 

ᵒ ─  

─ ה ⁸ ⁸ ─ ⌂ ─ ⌐≈™≡ ⇔√⁹ 

ᵓ ┼─ⱪ꜡♇♩ 

⁸ ╛▪ꜟ◌ꜞ ⌂≥⅜ ⌂ ≤ ⅎ╠╣╢ ⌐≈™≡⁸ ≤

─ ⌐≈™≡ ⇔√⁹ 

ᵔ ∕─ ─ ─  

⅜ ⌂ RC └┘╦╣⁸ ─ ⌐≈™≡⁸∕╣∙╣─ ─ ≤

ⅎ╠╣╢ ⁸ ╛ ⌐╟╢ ⌂≥≤─ ⌐≈™≡ ⇔√⁹ 

ᵕ ┼─ⱪ꜡♇♩ ⅜ ⅎ╠╣╢₈℮⅝₉─  

≤⇔≡│ ≢№╢⅜⁸ ┼─ ⅜ ↕╣╢℮⅝─ ⌐≈™≡ ⇔√⁹ 
 

⁸ ᵑ ᵕ⌐≈™≡⁸  3-1 ⌐ ─ ╩ ∆⁹ ─ │⁸

⌐ ∆ ─ ╩ ∆⁹ 

 3-1  

 

ᵑ 5 6

ᵒ 7

ᵒ 7

№╡ ᵔ 21

⌂⇔ ᵔ 21

ᵒ 7

─ ᵒ 8

ᵒ 8

ᵒ 8

─ ќ ( ) ᵒ 8

RC └┘╦╣ ᵒ 9

 ᵔ 23

 ᵔ 23

S48 ᵔ 24

S48 ᵔ 24

ה ᵒ 9

ᵓ 17 18

℮⅝ ᵕ 26

└┘╦╣ ᵒ 9

ᵒ 9

ᵒ 10

ה ᵒ 10

ᵒ 10

ᵒ 10

℮⅝ ᵕ 26

└┘╦╣ќ ( ) ᵒ 11

ᵓ 19

PC ᵑ 5 6

ⱳ☻♥fi └┘╦╣ ᵒ 11

ה ᵒ 11

ⱪ꜠♥fi └┘╦╣ ᵒ 11

ה ᵒ 12

RC ᵑ 5 6

└┘╦╣ ᵒ 12

ה ᵒ 12

Ⱳ♇◒☻◌ꜟⱣכ♩ ᵑ 5 6

└┘╦╣ ᵒ 12

ה ᵒ 13

ASR ᵓ 20

└┘╦╣ ᵒ 13

ה ᵒ 13
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3.2  ⌐ ┘╟⅔♃כ♦√⇔  

3.2.1  ─  

1) ─  

─♃כ♦♥ꜟ◌ ╩ ╩♃כ♦≡™

╖ →⁸ ⁸ ה ─

⅔╟┘ ╩ ⇔ ◓ꜝⱨה ◓ꜝⱨ⌐╟╡

⇔√⁹ 

2) ⌐╟╢  

╩♃כ♦ ™≡⁸ ─

2019 2022 ⅛╠ ⌂ ╡ ╩ ⅝

⇔√  3-2 ╩♃כ♦ ™⁸ ╛

─ ╩ ⇔⁸ ◓ꜝⱨה ⌐╟

╡ ⇔√⁹ 

3.2.2  ─  

1) ⱣⱩꜟ♅ꜗכ♩⅔╟┘ ( ) 

2019 2022 ⌐⅔↑╢⁸ ╛ 1) ─ ⌐ ↕

╣√ a e─ ⌐≈™≡⁸ⱣⱩꜟ♅ꜗכ♩≤ ≢♃כ♦ ⇔√⁹ 

(1) ⱣⱩꜟ♅ꜗכ♩ ⌐⅔↑╢ ─ ╩ⱣⱩꜟ─ ⅝↕≢ ⇔√╙─ 

(2) ─ ╩ ⇔√ ╩ ⌐ ⇔⁸ ≢ ∆╢↓≤≢ ─

─ ≤ ─ ╩ ≤⇔≡ ⇔⁸ ╩  

 

 3-1 ─  ( ) ⱣⱩꜟ♅ꜗכ♩ ( )  
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 3-2 ─  

   

A ⌂⇔ה  1 

M ≢─  1 

B ⌐ ∂≡ ⅜  2.5 

C1 ─ ⅛╠ ⅜  4 

C2 ─ ⅛╠ ⅜  5.5 

E1 E2 ─  7 

S1 S2 ⅜  7 

 3-3 ─  

 a b c d e 

 1 0.75 0.5  0.25 0 
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2) ⱴꜟ◖ⱨ ⅎ →  

╛ 1) ─ 2014 2018 ⅛╠ 2019 2022

─ ─ ╩♃כ♦ ™≡⁸ ─ ─ ─ ╩ⱴꜟ◖ⱨ ⌐╟╡

⇔⁸ ╩ ⇔√⁹ ─ ≤⇔≡│⁸ ─ │ ─ ⌐ ≢№╡⁸

─ ≢≥─ ⌐≥─╟℮⌂ ≢ ∆╢⅛│⁸∕─ ─ ─╖⌐ ∆╢⁹ 
 

 

 3-2 ⱴꜟ◖ⱨ ⅎ → ─  

3.2.3  ┼─ⱪ꜡♇♩ 

⁸ ⁸▪ꜟ◌ꜞ ⅔╟┘℮⅝⌂≥ ─ ╩ ∆╢√╘⁸

┼─ⱪ꜡♇♩╩ ∫√  3-1 ᵓ⁸ᵕ ⁹ 
 

 

 3-3 ┼─ⱪ꜡♇♩─  
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25%
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75%
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─

( )

a b c d e
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3.3   

3.3.1  ─  

1)  

≢─ │♃כ♦ ─ ╩ ⇔√⁹ ─ ⌂ │ ⇔√⁹ 

ה ↔≤─ 50 ─ ⌂ ⅜ ↄ й─ │⁸ ⌐ ∆╢

≢№╢  3-4 ⁹ 

ה ↔≤─ ⅜ 15 ─ ⅜ ─ 65 ╩ ╘╢ 3-5 ⁹ 

ה ↔≤─ ™ ≢│ ⅜ ↄ⁸ ™ ≢│Ⱳ♇◒☻◌ꜟⱣכ♩╛ RC ─ ⅜ ™

 3-6 ⁹ 

 

 3-4 ─ ≤ 1 2014 2018 ─ ╟╡  

 

 3-5 ─  

 

 3-6 ─ ⅔╟┘  

2)  

⁸  3-1 ᵑ⌐ ∆╢ ╩ ∆⁹ 

ה ↔≤ ה ≢│⁸ ⅜ ↄ C1הC2הEהS ⇔⌂↑

╣┌⌂╠⌂™ ─ ⅜ ™  3-7⁸  3-8 ⁹  

 

 3-7 ─ ⅔╟┘  

╗  

 

 3-8 ─  

╗  

34%

31%

16%

15%

4%
5m(34%)

15m(31%)

30m(16%)
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150m (4%)
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107 64
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333

24 29

11 14
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PC RC BOX ∕─

A M B C1 C2 E S
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⅜ ⌂ ╩

™√ 3,755 ♃כ♦─

⅛╠  
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ה ─ ─ │ ⌡ ≢№╡  3-9 ⁸ ≢│⁸

─ ™ ─ ⅜⁸╛╛ ↄ ⇔≡™╢ 3-10 ⁹↓╣│⁸ ─ ™ │⁸ ─ ⅜

™↓≤⌐ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

  
 3-9 ╩ ™√ ─  

⅜ ∆╢  

 3-10  

⅜ ∆╢  

ה │◖fi◒ꜞכ♩ ⌐ ═ ─ ⅜ ™ ≢№╢⁹Ⱳ♇◒☻◌ꜟ

Ᵽכ♩│ ─┌╠≈⅝⅜ ⅝™⅜⁸ ≤⇔≡╒≤╪≥ ⅜ ⅜∫≡™⌂™⁹ 

┌╠≈⅝⅜№╡ ≤ ⅎ╠╣╢♦⁸≡™≈⌐♃כ ─ ╛ ─ ⌐≈™≡

⇔√≤↓╤⁸ ─ủ ⅝ │⁸60 ≢ A B ⌂≥⁸ │ ⁸◖fi◒ꜞכ♩

│ ⌂≥ ╖⁸20 ≢│ C RC )≢ ⌂≥⅜ ↕╣√√╘⁸

─ ⁸│≡⇔≥♃כ♦ ⇔√⁹ 

  
 3-11 ─  

 

 3-12 PC ─  

 

  
 3-13 RC ─  

 

 3-14 Ⱳ♇◒☻◌ꜟⱣכ♩─  
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3.3.2  ─  

⁸  3-1 ᵒ⌐ ∆╢ ⌐≈™≡⁸3.2.2 ─ ≢ ⇔√◓ꜝⱨ─℮∟⁸ ⅛

╠ⱣⱩꜟ♅ꜗ⁸♩כ ⁸ⱴꜟ◖ⱨ ⅎ → ╩ ∆⁹ 

1)    

(a)(b) 734 1,886 53,122 (c) 593 1,469 34,788 

 

 3-15 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

2)     

(a)(b) 734 1,886 7,406 (c) 228 585 3,944 

 

 3-16 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

3)     

(a)(b) 734 1,886 45,716 (c) 452 1,184 29,724 

 

 3-17 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  
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4)   ─  

(a)(b) 734 1,886 53,120 (c) 629 1,632 36,531 

 

 3-18 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

5)   ─   

(a)(b) 734 1,886 7,406 (c) 223 565 3,867 

 

 3-19 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

6)   ─   

(a)(b) 734 1,886 45,714 (c) 461 1,187 31,097 

 

 3-20 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

7)   ─ ќ ⁸ 3.4.2 1) 1) (1)  

(a)(b) 734 1,886 53,122 (c) 587 1,455 34,306 

 

 3-21 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →   
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8)  RC  └┘╦╣ 

(a)(b) 629 1,578 35,400 (c) 460 1,190 22,612 

 

 3-22 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

9)  RC ה   

(a)(b) 629 1,578 35,790 (c) 447 1,157 22,960 

 

 3-23 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

10) ◖fi◒ꜞכ♩  └┘╦╣ 

(a)(b) 1,829 3,098 44,850 (c) 1,160 2,027 29,126 

 

 3-24 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

11) ◖fi◒ꜞכ♩  └┘╦╣  

(a)(b) 954 1,626 19,501 (c) 472 888 10,844 

 

 3-25 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →   
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12) ◖fi◒ꜞכ♩  └┘╦╣  

(a)(b) 1,119 1,844 25,349 (c) 677 1,108 15,215 

 

 3-26 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

13) ◖fi◒ꜞכ♩ ה   

(a)(b) 1,829 3,098 44,853 (c) 1,124 2,011 29,287 

 

 3-27 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

14) ◖fi◒ꜞכ♩ ה    

(a)(b) 1,829 3,098 19,501 (c) 463 877 10,838 

 

 3-28 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

15) ◖fi◒ꜞכ♩ ה    

(a)(b) 1,119 1,844 25,351 (c) 717 1,202 15,756 
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16) ◖fi◒ꜞכ♩  └┘╦╣ќ ה  

(a)(b) 1,770 3,023 44,559 (c) 1,066 1,954 28,979 

 

 3-30 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

17) PCⱳ☻♥fi  └┘╦╣ 

(a)(b) 191 427 21,034 (c) 121 275 6,851 

 

 3-31 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

18) PCⱳ☻♥fi ה   

(a)(b) 191 427 21,034 (c) 117 293 7,141 

 

 3-32 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

19) PCⱪ꜠♥fi  └┘╦╣ 

(a)(b) 581 1,160 54,283 (c) 396 801 18,721 

 

 3-33 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →   
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20) PCⱪ꜠♥fi ה   

(a)(b) 581 1,160 54,285 (c) 388 779 18,548 

 

 3-34 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

21) RC  └┘╦╣ 

(a)(b) 1,450 1,889 9,899 (c) 1,117 1,393 4,909 

 

 3-35 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

22) RC ה   

(a)(b) 1,312 1,703 9,900 (c) 1,101 1,374 4,795 

 

 3-36 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

23) Ⱳ♇◒☻◌ꜟⱣכ♩ └┘╦╣ 

(a)(b) 739 797 4,294 (c) 577 609 2,036 

 

 3-37 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →   
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24) Ⱳ♇◒☻◌ꜟⱣה ♩כ  

(a)(b) 799 797 4,293 (c) 594 630 2,098 

 

 3-38 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

25)  └┘╦╣ 

(a)(b) 2,852 4,923 18,969 (c) 2,651 3,752 8,700 

 

 3-39 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

ה  (26  

(a)(b) 2,852 4,923 22,137 (c) 2,491 3,522 8,849 

 

 3-40 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ  ⅎ →  
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3.3.3  ⅛╠─  

 3-15 ⅛╠  3-40 ╕≢≢ ⇔√◓ꜝⱨ─℮∟ ≤ⱴꜟ◖ⱨ ⅎ →

⌐≈™≡ ⇔⁸ ⌐≈™≡─ ╩ ∆⁹ 

(1) ─ ≤  

⌐⅔↑╢ ⌐≈™≡⁸ ≢ ╙ ™ R2 ⌐≈™≡ ⇔√╙─╩  3-41 ⌐

∆⁹ ─ ╛◖fi◒ꜞכ♩ ─ ה │ ─ ⅜ ™√╘⁸

≤─ ⅜ ™⁹ ⁸◖fi◒ꜞכ♩ ─└┘╦╣⌐≈™≡│⁸ ⅜ ↄ⁸ ≤

─ │ ™≤ ⅎ╠╣╢⁹╕√⁸ ⌐≈™≡  3-4 ─≤⅔╡≢⁸ ⌐ ⇔≡ ⌂

≤⌂∫≡™⌂™ ⅜ ™⁹ 

 

 3-41 ─  

 3-4 ⅜ ╙ ™  

  
⌐⁸ ─ ⅛╠ ∆╢√╘⁸ ─ ╛ PC ─└┘╦╣ ╩ ⅝⁸

100 ⌐⅔↑╢ ─ ⌐≈™≡ ⇔ ⇔√  3-42 ⁹ 

∕─ ⁸ ─ ⁸RC ⅔╟┘ RC ─ ה ─ │⁸ ─ ╟╡ ↄ

╗ ⌐№╢≤ ⅎ╠╣╢  3-43 ⁹ 
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 3-43 ─ 100 ─ ─  

(2) ⱴꜟ◖ⱨ ⅎ → ⅛╠─ ≤  

 3-44⌐ ∆ ─ 100 ↕∑√ ─ ⌐≈™≡⁸ ─ ™ d⅔╟┘

e≤ ─ ™ a─∕╣∙╣─ ≤⇔≡ ⇔√╙─╩ 3-45  3-46⌐ ∆⁹ 

 

 

 3-44 ─√╘─  

 

 3-45 100 ─ a─ ─  
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╕√⁸ b e─℮∟ d,e─ ╘╢ ╩ ⌐ ∆⁹ 

 

 

 3-47 ─√╘─  

 

 3-48 100 ─ ─ b e⌐ ╘╢ d,e─  

 

ה  3-43╟╡⁸ ─ ⅛╠ 100 ─ a─ ⌐≈™≡ ⇔√ ⁸ ─

⁸RC ⅔╟┘ RC ─ ה ≢ ⅜ ™ ≤⌂∫√⁹ 

ה  3-45╟╡ⱴꜟ◖ⱨ ⅛╠ 100 ─ a─ ≢ ⇔√ ⁸ ─ ≤

⁸ ─ ⁸RC ─ ה ─ ⁸ ≢ ⅜ ™ ≤⌂∫√⁹ 

ה  3-45╟╡⁸└┘ ╣⁸ ה ≤╙⁸ⱳ☻♥fi │ⱪ꜠♥fi ≤ ⇔ ⅜ ™⁹ 

ה  3-46╟╡⁸100 ─ d, e─ ≢ ⇔√ ≢╙⁸ a─ ≢ ⇔√

≤ ⌡ ─ ≢№∫√⁹ 

ה  3-48╟╡⁸ⱳ☻♥fi ⁸ⱪ꜠♥fi ─└┘ ╣╛ RC ─ ה │ 100 ─

b e─ ⌐ ⇔ d, e─ ⅜ ™ ≤⌂∫√⁹ 
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3.3.4  ─  

1)  

─ ⌐≈™≡ ╩ ℮⁹ 

⌐ ─ RC ⌐ ⇔≡⁸ ─

⌐╟╢ ⅜ ⅝™≤ ⅎ√√╘⁸

RC ─ ה ╩ ─ ≤⇔√⁹ 

─ ⌂≥╩ ≤⇔⁸ ϴ

≤⌂╢ β⅜ ↄ ─ ⅜ ™

≤ ↕╣╢

≤ ┼─ⱥ▪ꜞfi◓⅛╠

⅜ ⌂™≤ ↕╣╢ ⁸

⁸ ≤∕╣╠ ─

─ 3 ╩ ∆╢↓≤≢⁸ ⌐

≈™≡ ⇔√  3-5 ⁹ 

 

 
 3-5  

─   ─   ─   

 

 
⅔╟┘   

 
β  ─ ♃כ♦ ╟╡ ─ ─ ≡⇔♪כ꜡fi►♄╩♃כ♦─  

β ϴ│⁸ ─ ─ ─ ≈╩  

ה (1) ה RC ─ ה  

(a)(b) 91 294 6,956 (c) 71 217 4,849 

 

 3-50 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

(2) RC ─ ה  

(a)(b) 146 202 3,449 (c) 103 138 1,936 

 

 3-51 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  
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ה (3) ה ⁸ ─ RC ─ ה  

(a)(b) 386 1,074 25,375 (c) 264 781 16,175 

 

 3-52 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

─ ⁸ ─ ⅜ ─ ⅜ ↄ⁸ ⁸ⱴꜟ◖ⱨ ⅎ

→≤╙⌐ ─ ⅜⁸ ⅜ ™ ≤⌂∫√⁹ 
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2)  

⅜ ≤ ↕╣╢ ⌐≈™≡⁸ ≤ ⌐ ⇔≡ ╩

⇔√⁹ │ ⅛╠ 200m ⌐ ∆╢  3-6 ≤⇔√⁹ │◖fi◒ꜞכ♩

─₈└┘╦╣ќ ה ₉─ 2) (2) ≤⇔√⁹ 

 

 3-6 й─  

 

 
⅛╠─  

 

 
™ 

 

C 

┘ ⅛╠ 20m╕≢ S ⅜ ⇔™ 

20m╩↓ⅎ≡ 50m╕≢ з 

╩ ↑╢ 50m╩↓ⅎ≡ 100m╕≢ и 

100m╩↓ⅎ≡ 200m╕≢ й 

 

 3-7 ─  

     

 

◖fi◒ꜞכ♩  

⅛╠ 

200m  

⅛╠ 

200m  

 

 3-53 ┼─ⱪ꜡♇♩       

(1) 200m ◖fi◒ꜞכ♩  └┘╦╣ќ  

(a)(b) 77 158 2,352 (c) 55 121 1,796 

 

 3-54 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

(2) 200m ◖fi◒ꜞכ♩  └┘╦╣ќ ה  

(a)(b) 1,694 2,865 42,075 (c) 1,031 1,833 27,183 

 

 3-55 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

ⱣⱩꜟ♅ꜗכ♩⅛╠ │ 30 ⅛╠ ─ ⅜ ∆╢ ⅜╖╠╣√⁹ ⁸

⁸ⱴꜟ◖ⱨ ⅎ → ≢│ ─ ⌐ ⌂ │╖╠╣⌂⅛∫√⁹ 

√∞⇔⁸ ⅛╠ 200m ─ │ 77 ≤⅛⌂╡ ─≢♃כ♦√╣↕ ≢№╢⁹ 

╕√⁸ ⅛╠ 200m ─ⱣⱩꜟ♅ꜗ⁸♩כ ⅜◐♠ꜝⱣ─♃כ♦│≢

⅝™⁹  
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3) ▪ꜟ◌ꜞ  

▪ꜟ◌ꜞ ⁸ASR ╩

≤∆╢ │⁸ ╟╡╙ ⌂ ≤

ⅎ╠╣╢⁹ASR ─ ⅜ ™

╩ ≤⇔⁸ 2014 2018

─ ─ ⌐ ASR─ ⌐ ∆╢

─№╢ ─ ╩ ∫√ 102 ⁹ 

⌐ β╩ ⌐⁸ ─ ≤≤

╙⌐ ┼ⱪ꜡♇♩⇔√  3-56 ⁹

│⁸ ─ ה

╩♩כꜗ♅⁸ ⌐ ╗ ◖fi

ⱪ꜠♇◒☻⁸ ⁸ ≤⇔√⁹ 

 
 
β ₈ ⌐⅔↑╢ ─ ה

≤ⱨꜝ▬▪♇◦ꜙ◖fi◒ꜞכ♩─ ₉ 
 

╩ ⇔≡™√ ─№╢ │⁸ ₈◖fi◒ꜞכ♩ ─ ┘▪ꜟ

◌ꜞ ⌐≈™≡ 92  61 7 14 ↑ ₉ ≢№╢√╘⁸∕─

1986 ה ⌐≈™≡╙ ╩ ⇔√  3-57 ⁹ 

 

 3-57 ≤  

 

┼ⱪ꜡♇♩⇔√ ⁸ASR │ ─ ⌐ ⇔≡™╢↓≤⅜╦⅛∫√⁹ ⁸

≢│ ASR ⌐ ↕╣√ ─ ⅜╒≤╪≥≢№∫√⁹ 

β ─ ╣ │ ─ ≤ ╩ ∆⁹ 

  

 3-8 ─  

ASR  

 

 3-56 ┼─ⱪ꜡♇♩ 
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3.3.5  ∕─ ─ ─  

1) ─  

(1)  

⅜ ⅛╠─ ⅜ ≤ ↕╣╢ ⌐≈™≡⁸ №╡≤⌂

⇔⌐ ⇔≡ ╩ ⇔√⁹↓↓≢ №╡≤│⁸ ─ C1, C2, S1, S2─™∏╣

⅛─ ≤⇔√⁹ ⌂⇔≤│ ─ A, B, M ─™∏╣⅛─ ≤⇔√⁹ 

 

ₒ №╡ₓ   

(a)(b) 359 950 3,204 (c) 104 23 1,645 

 

 3-58 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

ₒ ⌂⇔ₓ   

(a)(b) 375 936 4,202 (c) 124 342 2,299 

 

 3-59 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

 

ⱣⱩꜟ♅ꜗ⁸╠⅛♩כ №╡─ ⌐ d ⅜ ↄ ⇔≡™╢↓≤⅜╦⅛╢  3-58⁸

 3-59─(a) ⁹ ( )⅛╠⁸40 ≢ ⅜ ∂⁸ №╡─ ⅜ ⅜ ⇔≡

™╢↓≤⅜╦⅛╢  (b) ⁹ⱴꜟ◖ⱨ ⅛╠⁸ №╡─ d ⌐ ∆╢ ⅜

™↓≤⅜╦⅛╢  (c) ⁹ 
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(2)  

─ ╩ ≡⁸ ─ ╩ ∫√⁹ 

 3-9 ─ ⁸  

  

ώ ὼ ὼ ὼ 

 

 3-3  

⁸ ─ ╩ 

↑╢ ⁸  

 

─  

 

⅛╠─ 

─  

a=1.00 

b=0.75 

c=0.50 

d=0.25 

e=0.00 

 

2024-  

─ ╡

⌐⅔↑╢ 5 ─

2ϴ╩ ╢  

 

♄Ⱶכ  ╡=1⁸ 

⇔ 0  

 
(a e)│ ─√╘ 0 1 ─ ⌐╟╡ a=1.00, b=0.75, c=0.50, 

d=0.25, e=0.00 ┼ ∆╢⁹ 

─ ╩ ⌐ ∆⁹ ─ │ ─ ╡≢№╢⁹ 

 

ה ⸗♦ꜟ─ ⁹ώ ὥὼ ὥὼỄ ὥὼ ὦ 

ה ⌐╟╢ ─ ⅜ ⌐ ⇔≡≥─ ╠┌∫≡™╢⅛╩ ∆⁹ 

tה ∕╣∙╣─ ⅜ ⌐ ⅎ╢ ─ ⅝↕╩ ⇔⁸ ⅜ ⅝™╒≥ ⅜ ™

↓≤╩ ∆⁹t ─ ⅜ 2╟╡ ↕™ │⁸ ⌐∕─ │ ⌐ ⇔⌂™≤

≢⅝╢⁹ 

pה ─ ⅜ ⌐ ⅛≥℮⅛╩ ∆╢ ≢№╢⁹ ⅜ ↕™╒≥⁸∕─

│⸗♦ꜟ⌐ ⇔≡ ⌐ ⌂ ╩ ≈≤ ⅎ⁸ 0.05 ─ ⌐ ≤↕╣╢⁹ 

ה R2 ⅜ ┼─ ⌐╟∫≡ ↕╣╢ ╩

∆⁸ ─ ≡│╕╡─ ↕╩ ∆╢ ─└≤≈⁹0 1 ─ ─ ╩≤╡⁸ ⌐

⅜ 1⌐ ™╒≥ ≡│╕╡⅜╟™⁹ 

 3-10 ─ ⌐ ∆╢  

  
 

 
  t  p  R2 

  

 -3.96×10-3 7.75×10-5 -51.16 0 

0.074  1.47×10-4 1.49×10-5 9.83 9.17×10-23 

 -0.0236 2.54×10-3 -9.29 1.69×10-20 

 

tה ⅜ ∆ ─ ⅝↕│ ─ 51.16 ⅜ ╙ ⅝™⁹ 9.83 ≤

9.29 ─ ⅜╒╓ ≢№╢⁹ 

pה ⌐ ⇔≡™∏╣╙ 5% ≢№╢↓≤⅛╠⁸ ─ ⌐≈™≡ ⌂ ≢№╢⁹ 

ה R2 │ 0.074 ≢№╡⁸ ⇔√ ⌐╟╢ ─ ⌐ ∆╢ ─ │

7.4 ≢⁸ ≡│╕╡│╟ↄ⌂™⁹ 
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2) RC ─  

(1)  

 3-1 ᵔ⌐≈™≡ ╩ ℮⁹ 

RC ─└┘╦╣⌐ ⇔≡⁸ ─ ⅜ ≢№╢⅛ ⇔√⁹ │

╩ ≤⇔⁸ 5,000 / ≤⇔√⁹ 

ₒ 5,000 / ₓ RC  └┘╦╣ 

(a)(b) 23 109 2,449 (c) 19 84 1,767 

 

 3-60 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

ₒ 5,000 / ₓ RC  └┘╦╣ 

(a)(b) 606 1,469 33,056 (c) 432 1,084 20,825 

 

 3-61 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

↓─ ≢│⁸ 5,000 / ≤ ≢⁸└┘╦╣ ⌐ ⇔≡⁸ ⌂ ™│

╠╣⌂⅛∫√⁹ 

√∞⇔⁸ 5,000 / ─ │ ⌂ↄ⁸ │ 23 ≤⅛⌂╡ ─≢♃כ♦√╣↕

≢№╢⁹ 

╕√⁸ 5,000 / ─ⱣⱩꜟ♅ꜗ⁸♩כ ⅜⅝≈╠┌─♃כ♦│≢

⅝™⁹ 
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(2)  

 3-1 ᵔ⌐≈™≡ ╩ ℮⁹ 

─└┘╦╣⌐≈™≡ ⅜ ⅝ↄ ↕╣√ 1973 48 ─ ╟╡ ─

S48 ≤ ─ S48 ─ ╩⇔√⁹ 

ₒS48 ₓ RC  └┘╦╣ 

(a)(b) 215 489 8,247 (c) 179 415 7,439 

 

 3-62 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

ₒS48 ₓ RC  └┘╦╣ 

(a)(b) 414 1,089 27,258 (c) 271 753 15,173 

 

 3-63 (a) ⱣⱩꜟ♅ꜗכ♩ (b) (c) ⱴꜟ◖ⱨ ⅎ →  

ⱴꜟ◖ⱨ ≢ ∆╢≤ S48 │ c─ ⅜ 10 ⅛╠ ⇔≡™╢⁹

100 ╕≢─ d, e─ │ S48 ⅜ ⁸ ™ ⌐№╢⁹ 
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(3)  

─ ╩ ≡⁸ ─ ╩ ∫√⁹ 

 3-11 RC ─└┘╦╣─ ⁸  

  

ώ ὼ ὼ ὼ ὼ ὼ 

 

⁸ 

⁸ 

 

 

─ ⅝↕  

⁸ 

√╦╖─  ─  

─

─  

a=1.00 

b=0.75 

c=0.50 

d=0.25 

e=0.00 

 

2024-  

12h  

×  

/  ( ) 

(m) 

─

╡

⌐⅔↑╢ 5

─

2ϴ╩ ╢  

⅛╠─  

♄Ⱶכ  

200m =1⁸ 

0  

 

─ ╩ ⌐ ∆⁹ 

 3-12RC ─└┘╦╣⌐ ∆╢  

     t  p  R2 

 RC  

 -4.70×10-4 1.16E×10-4 -4.07 4.77×10-5 

0.031 

 9.97×10-7 1.84×10-6 0.54 0.59 

 -3.04×10-3 8.48×10-5 -35.85 1.11×10-277 

 -2.08×10-4 1.90×10-5 -10.97 5.65×10-28 

 0.0556 0.0105 5.32 1.07×10-7 

 

tה ⅜ ∆ ─ ⅝↕│ 35.85 ─ ⅜ ⅝ↄ⁸ ↑≡ 10.97 ⁸

5.32 ─ ≢ ⅜ ⅝™ ≢№╢⁹ ╙ ⅜ ↕™ │ ≢№╡⁸t ─

╙ 2 ≢№╢√╘⁸ ┼─ │ ↕™≤™℮ ≢№╢⁹ 

pה ⌐ ⇔≡ ⁸ ⁸ ─™∏╣╙ 5% ≢№╢↓≤⅛╠⁸ ─ ⌐

≈™≡ ⌂ ≢№╢⁹ 

ה R2 │ 0.031 ≢№╡⁸ ⇔√ ⌐╟╢ ─ ⌐ ∆╢ ─ │

3.1 ≢⁸ ≡│╕╡│╟ↄ⌂™⁹ 
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3.3.6  ℮⅝─  

2014 2018 ─ ╟╡⁸ │ ─ RC ⁸◖fi◒ꜞכ♩

≤⇔⁸ Γ℮⅝Δ a, e ─ ⇔≡™╢ ╩ ⇔√⁹√∞⇔⁸ ╩ ∆╢ │

⇔√⁹ 
 

 

 3-64 RC ⁸◖fi◒ꜞכ♩ ─Γ℮⅝Δ─ ┼─ⱪ꜡♇♩ 

№╦∑≡ ≤─ ╩◓ꜝⱨ⌐ ∆⁹ 

 

   

 3-65 ( )  RC  ( ) PC   ( ) RC   

─ ⁸RC ⁸◖fi◒ꜞכ♩ ─℮⅝│⁸ ⌐⅔™≡ ╡⌂ↄ ⇔≡™╢⁹ 

RC ⁸◖fi◒ꜞכ♩ ⌐ ╦╡⌂ↄ⁸ e─℮⅝─ ⅜╖╠╣╢⁹ ⌐╟╢ ╡╙

╖╠╣⌂⅛∫√⁹ 
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ה╖╢╝─♩ꜟⱲה╣  3.3.7 ─  

1 2014 2018 ─ ╟╡⁸ ⌐⅔↑╢ ─Γ⅝ Δ⅔╟┘ΓⱲ

ה╖╢╝♩ꜟ Δ─ ⇔≡™╢ ╩ ⇔√⁹ 

⅝ ⅔╟┘Ⱳꜟ♩─╝╢╖ה ─ ⌐≈™≡⁸ ─ ≤ /12

─ ─ ╩⁸  3-66⁸  3-67⌐ ∆⁹ 

⅝ ⅜ ╦╣╢ ╣⅜ ↕╣√ │  3-66⌐ ∆ 32 ─ 3.3% ≢№╡⁸ ↄ

⅜ 40 ╩ ⇔√ ≢№╢⁹ 

Ⱳꜟ♩─ ⅜ ↕╣≡™╢ ─ ↄ╙⁸ 40 ╩ ⇔√ ⅜ ™⁹↓↓≢│

F11T ≤─ │ ≢⅝⌂⅛∫√⁹ 

 

 

 3-66 ⅝ ─ ≤ ⌐⅔↑╢  

 

ה╖╢╝ 3-67  ─ ≤ ⌐⅔↑╢  
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3.4  ╕≤╘ 

3.4.1   

1)  

ה ≤⇔≡│⁸ ⌐ ⅜ ∆╢ ≢№╢⁹ 

ה ₁─ ─ ⌐│⁸ ⅝⌂┌╠≈⅝⅜№╢⁹ 

2)  

ה ⁸PC ⁸RC │⁸ ⌂ ⌐№╢⅜⁸Ⱳ♇◒☻◌ꜟⱣכ♩│ ≢⌂™⁹ 

ה ─ ⌐≈™≡⁸ ≢ ⇔√ ≢│⁸ ─ ⅜ ╙ ↄ⁸RC ⁸

PC │⁸╒╓ ≢№╢⁹Ⱳ♇◒☻◌ꜟⱣ⁸│♩כ┌╠≈⅝⅜ ⅝ↄ │№╕╡ ⇔

⌂™⁹ 

ה (3  

ה ─ ⅔╟┘◖fi◒ꜞכ♩ ─ ה ⌐≈™≡│⁸ ⌂ ⅜╖╠╣╢

⅜◖fi◒ꜞכ♩ ─└┘ ╣│⁸ ≤─ ⅜ ™⁹ 

ה ╛ ─ ⌐≈™≡ ⇔√ │⁸ ─ ⁸RC ╛ RC ─ ה

─ ⅜ ↄ⁸◖fi◒ꜞכ♩ ≢ ⇔√ │⁸RC ─ ⅜ ╙ ↄ⁸PC ≢│

ⱳ☻♥fi ─ ⅜ⱪ꜠♥fi ╟╡╛╛ ™⁹ 

PCה │ ⌐ ⌐ ™ ≢№╢⅜⁸ ⅜ ↕╣√ │⁸ ⌐ ⅜ ↄ⌂╢⁹ 

ה ⅔╟┘◖fi◒ꜞכ♩ ≢│⁸ ─ ⅜ ≤ ═ ─ ⅜ ™⁹ 

ה ─ │⁸ ⅜ ⇔≡™╢ ⁸ ─ ⅜ ↄ ⌐ ⅜ ↄ⌂╢⁹ 

RCה ─└┘╦╣⌐ ∆╢ 5,000 / ─ │⁸∕╣╒≥ ⅝ↄ│⌂™⁹ 

RCה ─ ה │⁸ ─ ⅜ ™ ≢⁸ ⅜ ™⁹ 

♩כꜞ◒fi◖ה ─ ⌐≈™≡│⁸ ⅛╠ 200m ⅜⅝≈╠┌─♃כ♦ ⅝

™⅜⁸ ≤─ ≢│ ⌐ ⌂ │╖╠╣⌂™⁹ 

ASR│⁸ה ─ ⅜↕╣√ 1986 ⌐ ↕╣√ ≢ ⅜ ™⁹ 

ה ╩ ⇔√ ─ ≢│⁸ASR ╛℮⅝─ ╩ ╘⁸ ─ │ ≢⅝

⌂⅛∫√⁹ 

ה ─ ╛ RC ─└┘ ╣⌐≈™≡⁸ ╩ ╡ ╖ ╩ ∫√⅜⁸

─№╢ │ ╠╣⌂⅛∫√⁹ 

 

3.4.2  ─ ─ ⌐ ∆╢ ─  

ה ⌐ ⅜ ∆╢↓≤⅛╠⁸ ⅜ ™ ╩ ∆╢⁹ 

ה ⅜ ™ ─ ╛⁸◖fi◒ꜞכ♩ ─ ≢│ ─ ™ RC ─ ה

╩ ∆╢⁹ 

ה │⁸ ⅜ ↄ⌂╡╛∆™√╘⁸ ⇔√ ─ ╡ ⅎ ─ ╩ ∆╢⁹ 

PCה ─└┘╦╣ ⅜ ∂√ │⁸ ⅜ ↄ⌂╡╛∆™√╘⁸ ⌐ ∆╢⁹ 

ה ─ ⅜ ™ ─ RC │⁸ ⅜ ™√╘⁸ ⌐ ∆╢⁹ 

ה ─ ≢│ ─ ⌐┌╠≈⅝⅜№╡⁸ ⌐ ⌂ ⅜⌂ↄ≤╙ ⅜ ⇔

≢ ⅜ ⇔≡™╢ ╙№╢√╘⁸ ╩ ∆╢⁹ 

ה ─ ™℮⅝│⁸ ⌂ ╛ ⅜╖╠╣⌂™↓≤⅛╠⁸⅛┬╡ ⌂≥─

⅜ ⌂ ≤ ⅎ╠╣ ⌂ │ ≤ ⅎ╢⁹∕↓≢⁸ ─ ╙

╘⁸ ≤⌂∫√ ≢─ ≤∆╢⁹ 
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ה ─ ⌐≈™≡ 

⌐≈™≡ 

┼─ⱪ꜡♇♩ 
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ה (1 ─ ⌐≈™≡ 

─♃כ♦ (1)  

─ ╠⅛♃כ♦─ ╩♃כ♦─ ∆╢⁹ 

Γה ∕─  Δ─♦כ♃ 

♃כ♦Γה ∕─  ─ Δ─♦כ♃ 

ה ⁸ ⁸ ─ ה  ♃כ♦─

⌐│ ⌐ ╣⌂™ a─♦כ♃╙ ╗  

 

 

 

♃כ♦ ─  

 

 

♃כ♦ 3-68  ─ ▬ⱷכ☺ 

  

ID
2 0 2_0 Mg 7 e e C1 3 12 0 2
2 0 2_0 Mg 3 b b B 2 6 0 1
2 0 2_0 Mg 7 e e C1 3 12 0 2
2 0 2_0 Mg 1 d d B 2 8 0 1
2 0 2_0 Mg 1 e e C1 3 12 1320 2
2 0 2_0 Mg 1 b b B 2 6 76 1
2 0 2_0 Mg 1 d d C1 3 8 0 2
2 0 2_0 Mg 7 d d C1 3 7 0 2
2 0 2_0 Mg 7 d d B 2 8 0 1
2 0 2_0 Mg 7 d d C1 3 7 0 2
2 0 2_0 Mg 7 b b C1 3 6 0 2
2 0 2_0 Mg 7 d d C1 3 8 0 2
2 0 2_0 Mg 1 e e C1 3 12 740 2
2 0 2_0 Mg 1 d d C1 3 6 105 2
2 0 2_0 Mg 5 d d B 2 7 0 1
2 0 2_0 Cr 2 a c B 2 7 270 1
2 0 2_0 Cr 1 a d C1 3 7 270 2
2 0 2_0 Ds 6 a a C1 3 7 2
2 0 2_0 Ds 1 a a C1 3 11 2
2 0 2_0 Ds 6 a a C1 3 12 2
2 0 2_0 Ds 1 d d C1 3 7 270 2
2 0 2_0 Ds 5 a a C1 3 8 2
2 0 2_0 Ds 5 a a C1 3 7 2
2 0 2_0 Ds 1 d d C1 3 8 21 2
2 0 2_0 Ds 5 a a C1 3 12 2
2 0 2_0 Ds 2 a a C1 3 11 2
2 0 2_0 Ds 3 a a C1 3 8 2
2 0 2_0 Ds 2 a a C1 3 7 2
2 0 2_0 Ds 4 a a C1 3 7 2
2 0 2_0 Ds 2 a a C1 3 8 2
2 0 2_0 Ds 4 a a C1 3 8 2
2 0 2_0 Ds 3 a a C1 3 12 2
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(2) ⌐≈™≡ 

≢─ │ ─╟℮⌐ ╡ ™╩ ∆╢⁹ 

│ ⁸ ⁸ ╩ ╡ ℮⁹ 

≢│ ─Γ 985 Δ≤ ─ ╩ ⌐ ╩ ∆╢⁹ 

╩  

◖fi◒ꜞכ♩ ╩  

─ RC ╩  

⁸ ╩  

 

(3) ⌐≈™≡ 

⌐≈™≡│ ≤ ⌐ ∆╢⁹ 

≤ │ ─♃כ♦ ╡╟♃כ♦ ∆╢⁹ 

 

 

 
 

 3-69   
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2) ⌐≈™≡ 

(1) ─ ќ  

⌐⅔™≡ ─ ╟╡₈ ─ ₉⅜ ⌐₈ ₉⅜ ∂ ╘╢

≤ ⅎ╠╣╢↓≤⅛╠⁸₈ ─ ќ ₉─ ⌐⅔↑╢ ∑ ╩ ∆╢⁹ 

 

 3-71 ⌐⅔↑╢ ─ ⁸ ─  

ה ─ e │ b ─ ⌐ ™≤ ⅎ╠╣╢↓≤

⅛╠⁸↓╣╠╩ ≤∆╢⁹ 

ה ─ ⅜⁸ ↕⅜ ⇔√ ⌐ ⅜

⅜╢ │⁸bƂdƂe⁸ ⅜ ⇔√ ⌐ ⅜ ↄ

⌂╢ │⁸bƂcƂe⌐ ∆╢≤ ⅎ╠╣╢↓≤⅛╠⁸

c, d╩ ≤∆╢⁹ 

ה ─ ⅛╠⁸ ─ c, d ─ │

╘≡ ™↓≤⅛╠⁸ ∑ ≢│ ≤ ∆╢⁹ 

(2) └┘╦╣ќ ה  

◖fi◒ꜞכ♩ ≢│ ⌐₈└┘╦╣₉⅜ ⌐₈ ה ₉⅜ ∂ ╘╢≤ ⅎ╢⁹ 

 

 3-72 ⌐⅔↑╢└┘╦╣⁸ ה ─  

⅜╣╦┘└ה e ╕≢ ⇔√≤ ⌐ ⅜ ∆╢

≤ ⇔⁸└┘╦╣ e ≤ c ╩ ─ ∑ ≤

∆╢⁹ 

ה ─ ⅛╠⁸└┘╦╣─ b, c⅔╟┘

c ─ │ ╘≡ ™↓≤⅛╠⁸ ∑

≢│ ≤ ∆╢⁹ 

  

 3-70 ─ ќ ─  

 3-73 └┘╦╣ќ ─  
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3) ┼─ⱪ꜡♇♩  

⁸  3-1 ᵒ⌐ ∆╢ ⌐≈™≡⁸ ≤⇔≡ → ◓ꜝⱨ⁸ ┼─ⱪ

꜡♇♩ ⅛╠ ┼─ ╩ ∆⁹ 

(1)    

(a) 734 1,886 53,122 (b) 593 

 

 

 3-74 (a) → ◓ꜝⱨ  (b) ┼─ⱪ꜡♇♩ 

(2)     

(a) 734 1,886 7,406 (b) 252 

 

 

 3-75 (a) → ◓ꜝⱨ  (b) ┼─ⱪ꜡♇♩ 
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(3)     

(a) 734 1,886 45,716 (b) 562 

 

 

 3-76 (a) → ◓ꜝⱨ  (b) ┼─ⱪ꜡♇♩ 

(4)   ─  

(a) 734 1,886 53,120 (b) 651 

 

 

 3-77 (a) → ◓ꜝⱨ  (b) ┼─ⱪ꜡♇♩ 

  

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

0 10 20 30 40 50 60 70 80 90 100

─

( )

a b c d e

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

0 10 20 30 40 50 60 70 80 90 100

─

( )

a b c d e


