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 ∕╠│⁸ ┘ ⅜ ╡ ╖⁸ ╩ ∑⁸ ─ ▪◒

☿☻ ╩ ⇔⁸ ─ ╢№⌐ꜟ♫Ⱶכ♃☻☿◒▪

┼ ↑≡ ⁸ ↔╤ ─

⌐ ⇔√⁹ 

 ∕╠│⁸ ⅜ ╩⁸ ┘ ⅜ ╩ ™⁸

⌐ ╩ ∂√⁹╕√⁸ │⁸ ─ ╩ ∂√⁹ 

 

 

 │⁸ ⁸ ─ ⅜ ⌐№╢ⱳכ♩▪▬ꜝ



fi♪─◖fi♥♫♃כⱵ♫ꜟ─ ─ ⌐╟∫≡ ⅎ⌐ↄ™ ⁸ ∕╠⅜⁸

⌐№╢ ─ꜟ♫Ⱶכ♃☻☿◒▪ ⌐ ↑≡

╩ ⁸ ⅜ ☻♃fi♪─ ⌐ כ♄כ꜠√╣↕ כ♄כ꜠┘ ╩

⇔√ ⱪ꜡♇♃כ╩ ∑∏⁸ ─╖≢ ╡╩ ∫≡™√√╘⁸

⌐ ⅛∫≡ ⇔≡™╢↓≤⌐ ⅛∏⁸ ⌐ ⇔√╙─≤ ⅎ

╠╣╢⁹ 

 ⅜ ☻♃fi♪─ ⌐ כ♄כ꜠√╣↕ כ♄כ꜠┘ ╩ ⇔√

ⱪ꜡♇♃כ╩ ∑∏⁸ ─╖≢ ╡╩ ∫≡™√─│⁸ ⅜ ≤

╩ ↑≡™√↓≤⁸ ┘⌐↓╣╕≢ ⌐ ∆╣┌⁸

─ ╩ ≢⅝≡™√↓≤⌐╟╢╙─≤ ⅎ╠╣╢⁹ 

 ⅜⁸ ⌐ ╩ ∑≡☻ⱴכ♩ⱨ◊fi╩ ⇔⁸ ≤ ╩ ↑≡

☻♃fi♪─ ⌐ כ♄כ꜠√╣↕ כ♄כ꜠┘ ╩ ⇔√ ⱪ꜡♇

╩כ♃ ∑∏⌐ ─╖≢ ╡╩ ∫≡™√↓≤⁸ ⌐ ∆ ⅜ ⌐

כ♄כ꜠⁸╡⌂ ╩ ⇔√ ⱪ꜡♇♃כ⌐ ╩ ∑∏ ─

╩ ⇔√↓≤⁸ ┘ ⅜⁸ ─ ╩ ∑∏⁸ ⌐

╩ ⇔√─∟⁸ ─ ─ ╩ ™⁸ ─ ╡╩ ∫≡™⌂ 

⅛∫√↓≤│⁸∕╠─ ─ ⅜ ╠╣≡™⌂⅛∫√╙─≤ ⅎ╠╣⁸

─ ⌐ ⇔√╙─≤ ⅎ╠╣╢⁹ 

 ∕╠⌐⅔™≡⁸ ─ ⅜ ╠╣≡™⌂⅛∫√─│⁸ ↓℮═⅜⁸

⌐╟╡ ╘╢↓≤⅜ ↑╠╣√ ─ ⌂ ╩

⇔≡ ⇔≡™⌂⅛∫√↓≤⁸ ┘⌐ ☻♃fi♪─ ⌐  כ꜠√╣↕

כ♄ כ♄כ꜠┘ ╩ ⇔√ ⱪ꜡♇♃כ╩ ⇔√ ⌂ ╡╩ ℮↓

≤⁸ ≢ ╩ ∆╢↓≤⁸ ┘ ⌂ ╡ ╩ ∆╢↓≤─

⌐≈™≡─ ┘ ⅜ ╦╣≡™⌂⅛∫√↓≤⅛╠⁸ ↓℮

═─ ⅜ ⌐ ⇔≡™⌂⅛∫√↓≤⌐╟╢╙─≤ ⅎ╠╣⁸ ─

⌐ ⇔√╙─≤ ⅎ╠╣╢⁹ 

 ⌐ ╩ ╗ ─ ⅜ ∂√↓≤⌐≈™≡│⁸ ↄ─ ⱬ♩כ◦⅜

ꜟ♩╩ ⇔≡™⌂⅛∫√↓≤⌐╟╢╙─≤ ⅎ╠╣╢⁹ 

╕√⁸ ⅜ ⌐ → ↕╣√ ⁸ ─ ⌐ √∫≡ ⅜ ⅛╠ ╣≡

╣√↓≤│ ─ ⌐ ⇔√ ⅜№╢≤ ⅎ╠╣╢⁹ 

 

 

 │⁸ ⁸ ∕╠⅜⁸ ⌐№╢ ▪◒☿☻ 

─ꜟ♫Ⱶכ♃ ⌐ ↑≡ ╩ ⁸ ⅜ ☻♃fi♪─ ⌐

כ♄כ꜠√╣↕ כ♄כ꜠┘ ╩ ⇔√ ⱪ꜡♇♃כ╩ ∑∏⁸ ─



╖≢ ╡╩ ∫≡™√√╘⁸ ⌐ ⅛∫≡™╢↓≤⌐ ⅛∏⁸

⌐ ⇔√╙─≤ ⅎ╠╣╢⁹ 

 ↓℮═│⁸ ⌐╟╡ ╘╢↓≤⅜ ↑╠╣√

─ ⌂ ╩ ⇔≡ ⇔≡™⌂⅛∫√↓≤⁸ כ♄כ꜠⌐┘ ┘

ⱪ꜡♇♃כ╩ ⇔√ ⌂ ╡╩ ™⁸ ≢ ╩ ∆╢↓≤─

⌐≈™≡─ ┘ ⅜ ⌐ ╦╣≡™⌂⅛∫√↓≤⅛╠⁸ ⅜

⌐ ⇔≡™⌂⅛∫√╙─≤ ⅎ╠╣╢⁹ 

 ↓℮═│⁸ ⌐ ─ ╩ ∂√≤↓╤≢№╢⅜⁸

─ ╩ ⇔√≤↓╤⁸ ⌐ ⇔≡ ⇔≡™╢↓

≤⅜ ↕╣√↓≤⅛╠⁸ ⌂ ╡ ╩ ∆╢↓≤─ ⌐≈™≡─

┘ ⅜ ⌐ ⅝╦√∫≡™⌂⅛∫√╙─≤ ⅎ╠╣╢⁹ 

   

 ↓─↓≤⅛╠⁸ │⁸ ─ ╩ ╕ⅎ⁸ ─ ─ ╩

⌐ ∆╢√╘⁸ ↓℮═⌐ ⇔⁸

─ ⌐ ≠⅝⁸ ─≤⅔╡ ∆╢⁹ 

 

 ↓℮═│⁸ ⅜ ⌐⁸⅛≈⁸ ⌐ ↕╣╢↓≤⅜

≢№╢↓≤⅛╠⁸ ─ ⌐ ╩ ⅝⁸ ⌐ ─ ⌐ ∆╢

┘ ╩ ∆╢↓≤⁹ 

  (1)  ─ ⌂ ╩ ╗ ╡─  

  (2)  ⌐⅔↑╢ ─ ⌐ ∆╢ ─  

  (3)  ─ ╩ ╗ ─  

(4)  ╩ ∆╢↓≤─ ╩ ⇔⁸ ⌂ ╡ ╩ ∆╢

⌂≥ ⌂ ╩ ℮↓≤─  
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 ─  

 
.  ─  

 ∕╠│⁸ ┘ ⅜ ╡ ╖⁸ ╩ ∑⁸ ─ ▪◒

☿☻ ╩ ⇔⁸ ─ ╢№⌐ꜟ♫Ⱶכ♃☻☿◒▪

┼ ↑≡ ⁸ ↔╤ ─

⌐ ⇔√⁹ 

 ∕╠│⁸ ⅜ ╩⁸ ┘ ⅜ ╩ ™⁸

⌐ ╩ ∂√⁹╕√⁸ │⁸ ─ ╩ ∂√⁹ 

 

.  ─  

 1.2.1   

  │⁸ ⁸ ─ ╩ ∆╢

╒⅛ ─ ╩ ⇔√⁹ 

 

 1.2.2  ─  

  ⁸ ⁸  ┘  

  ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸   

  ⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

⁸ ⁸  ┘  

  ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

⁸ ⁸ ⁸ ⁸   

 

 1.2.3  ─  

  ─ ⌐ √╡⁸ ה ה

⌐ ⇔⁸ ∕╠─ ─ ─ ⌐ ∆╢ ╩

⇔√⁹ 

 

 1.2. 4 ⅛╠─  

  ⅛╠ ╩ ∫√⁹ 
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.  ─  

 2.1 . 1 ─ ⌐╟╢ ─  

Ώ ⅜ ⇔√ * 1─ ΐ

₈ ₉≤™℮⁹ ⌐╟╣┌⁸ ↔╤⅛

╠ ↔╤╕≢─ ⌐⅔↑╢∕╠ ₈ ₉≤™℮⁹ ─ ─

│⁸ ─≤⅔╡≢№∫√⁹ 

 

 ─  

  

: :  

 β 

β 

°  

*2 

( (kn))  
    

 (°-Ω-Ϊ  °-Ω-Ϊ  

21:00:52 34- 26- 41. 3 135- 15- 15. 6 336. 0 1. 1 

21: 01: 52 34- 26- 39. 7 135- 15- 21. 0 098. 8 11. 2 

21:02: 51 34- 26- 42. 3 135- 15- 38. 1 075. 8 17. 6 

21:0 3: 52 34- 26- 57. 5 135- 15- 50. 6 004. 1 23. 8 

21:04: 53 34- 27- 23. 3 135- 15- 51.8 003. 3 26.7 

21: 05: 22 34- 27- 36. 2 135- 15- 52. 0 358. 1 27. 0 

21:06:5 2 34- 28- 16. 4 135- 15- 48. 0 354. 9 26.7 

21:07: 51 34- 28- 42. 8 135- 15- 44. 7 355. 8 26.6 

21:0 8: 52 34- 29- 09. 3 135- 15- 41. 7 359. 0 26. 4 

21:09: 52 34- 29- 36. 0 135- 15- 39. 0 352. 7 26.7 

21:10: 51 34- 30- 02. 5 135- 15- 35. 4 352. 7 26.6 

21:11: 55 34- 30- 30. 5 135- 15- 32. 8 356. 7 26. 5 

21:12: 53 34- 30- 56. 2 135- 15- 30. 9 356. 8 26.8 

21:13: 52 34- 31- 22. 3 135- 15- 27. 6 351.6 26.9 

21: 14: 51 34- 31- 48. 9 135- 15- 24. 2 352. 1 26. 9 

21:15: 53 34- 32- 16. 0 135- 15- 20. 3 353. 8 26.7 

21:16: 53 34- 32- 42. 5 135- 15- 16. 3 351. 8 26.9 

                         
* 1 

 ₈ Automatic Identification System ₉≤│⁸ ─ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ┘ ⌐ ∆╢ ╩ ⅜ ⌐ ⇔⁸

⁸ ─ ≤─ ≢ ╩ ∆╢ ╩™℮⁹ 
*2 

 ₈ ₉≤│⁸ ─ ╩ ⌐ ∫√ ─ ╩™™⁸ ⅜ ™≡™╢ ╩

⌐ ∫√ ─ ╩₈ ₉≤™℮⁹ 
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21:17: 52 34- 33- 08. 8 135- 15- 12. 5 353. 1 26. 8 

21:18: 56 34- 33- 37.3  135- 15- 09. 0 352. 1 26.8 

21: 19: 52 34- 34- 02. 1 135- 15- 05. 0 354. 4 26. 8 

21:20: 53 34- 34- 29. 1 135- 15- 01. 8 358. 2 26.6 

21:21: 53 34- 34- 55. 8 135- 15- 00.3  359. 1 26. 6 

21:22: 53 34- 35- 22. 3 135- 14- 59.1 357.4 26.7 

21: 23: 53 34- 35- 49. 0 135- 14- 57.4 357.7 26. 6 

21:24: 53 34- 36- 15.6 135- 14- 56. 7 359.3  26.5 

21: 25: 52 34- 36- 41.7 135- 14- 55.6 356. 9 26. 6 

21:26:52 34- 37- 08.2 135- 14- 54.4 359.0 26.5 

21: 27: 53 34- 37- 35. 2 135- 14- 54. 6 000. 9 26. 8 

21: 28: 53 34- 38- 02. 0 135- 14- 51. 0 346. 3 26. 9 

   β │⁸ ⌐ ╡ ↑╠╣√ ▪fi♥♫─ ≢№╢⁹╕√⁸

│ ≢№╢⁹ 

 

 2.1.2  ♪ꜝ▬Ⱪ꜠◖כ♄כ─ ⌐╟╢  

  ─ ⌐ ↕╣√♪ꜝ▬Ⱪ꜠◖כ♄כ─ ₈♪ꜝ▬Ⱪ

כ♄כ◖꜠ ₉≤™℮⁹ ⌐╟╣┌⁸ ↔╤⅛

╠ ↔╤╕≢─ ⌐⅔↑╢ ─ ⁸ ─ ₈

₉≤™℮⁹ ┘ ₈ ₉≤™℮⁹ ─ ⁸ ─ │⁸

─≤⅔╡≢№∫√⁹ 

 ♪ꜝ▬Ⱪ꜠◖כ♄כ  

 

: :  
♪ꜝ▬Ⱪ꜠◖כ♄כ ─  

21:00:15 ⅜ ─ ⌐ ╩ ↑⁸ ⅜ ╩ ⁹ 

21:00:40  

⅜ ⇔⌂⅜╠ ╩ ⁹ 

⅜ ╩ ⇔⁸₈ ─√╘⁸ ⁸ ╩∆╢ ⅜↔↨

™╕∆─≢⁸⅔ ─♩ꜟⱬ♩כ◦─ ╩⅔ ™™√⇔╕∆⁹₉ ꜟⱬ♩כ◦

♩ ─ ⁸ ⁸ ─ ⌐≈™≡⁸ ╖─ ⅜

╣╢⁹ 

─ ⁸ ┘ ⌐╟╢  

21:02:52 
Ώ ☻♃fi♪─ ⌐ ΐכ♄כ꜠√╣↕ ╩ ⅝₈ כ꜠

℮⁹™≥₉כ♄ ⅜ ⁹ 

21:02:5 8 ⅜ ⇔⁸ ≤ ╩ ╦∆⁹ 

21:04:16 ⅜⁸ ꜟ♫Ⱶכ♃☻☿◒▪ ╩ ⅝₈ כ♃
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Ⱶ♫ꜟ₉≤™℮⁹ ⌐ ⇔≡ ≢⁸ ─ ╩ ℮⁹ 

21:05:49 ⅛╠ ⌐ ╩ ⁹ 

21:07:20 

│⁸ ─ ⌐ ╩ ↑≡☻ⱴכ♩ⱨ◊fi╩ ⇔⌂⅜╠⁸

≤ ╩ ⁹ ☻ⱴכ♩ⱨ◊fi─ │⁸21:07:20 ↔╤ ┘ 21:15:48 ↔

╤⅛╠ 21:19:00 ↔╤╕≢ ™√⁹  

21:11:52 

☻♃fi♪─ ⌐ ↕╣√⁸Ώ꜠כ♄כ ╩ ⇔√ ⱪ꜡♇ 

ΐכ♃ ╩ ⅝₈ ₉≤™℮⁹ ⌐ ─   

. ╩ ∆╢ ⅜⁸ . ╩ ∆╢ ⅜∕╣∙╣

─ ╩ ╢ ⅜ ≢⅝╢⁹ 

21:19:05 ⌐ ─ ⅜ ≢⅝╢⁹ 

21:19:42 

21:20:24  

⅜ ⁹ ╩ ╡╢  

⅜⁸ ⌐ ╡⁸ ─ ⌐ ╩ ↑≡ ≤ ⁹ 

21:27:52 

⅛╠ ⌐ ╩ ⁹ │⁸ ─ ⌐ ╩ ↑

╢⁹ │⁸ ─ ⌐ ╩ ↑≡ ⇔⌂⅜╠⁸ ≤

⁹ 

21:27:53 

─ ⅛╠ ₈ ₉≤™℮⁹ ⌐

╩ ⅝₈ ₉≤™℮⁹

╩ ⅝₈ ₉≤™℮⁹ ─ ⅜ ╘≡ ≢⅝╢⁹

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ↔╤─  

21:28: 06 ─ ─ ⌐ ─ ⁹ 

21:28:20 ⅜ ⁹ 

21:28:21 ⅜ ╩ ⇔⁸ ─ ⁹ 

21:28: 23 
─ ⅛╠ⱳכ♩▪▬ꜝfi♪─◖fi♥♫♃כⱵ♫ꜟ─ ₈

₉≤™℮⁹ ─ ⌐ ─ ⁹  

─  
─  
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 ↔╤─  

21:28:52 ─ ⅛╠ ─ ⅜ ≢⅝╢⁹ 

21:28:53 
⅜₈╛┌™⁸╛┌™₉≤ ⇔⁸ ╩ ╢⁹ ⌐ ⅜₈╛

┌™₉≤ ∆╢⁹ 

21:28:55 ⁸ ┘●ꜝ☻⅜ ╣√╟℮⌂ ⁹ 

β │⁸♪ꜝ▬Ⱪ꜠◖כ♄כ─ ≢№╢⁹ 

 

 2.1. 3 ─ ⌐╟╢ ─  

   (1)  ⌐ ╢  

     ⅜ ∆╢╕≢─ │⁸ ┘ ─ ⌐╟╣┌⁸

─≤⅔╡≢№∫√⁹ 

     │⁸Ώ ─ ≤ ─ ≤╩ ┬

ΐ ₈ ₉≤™℮⁹ ⌐ ∆╢ ≢⁸

┘ ⅜ ╡ ╖⁸ ╩ ∑⁸Ώ ⌐

№╢ ─ꜟ♫Ⱶכ♃ ΐ ╩ ⅝₈ ₉≤™℮⁹ ⌐

↑⁸ ↔╤⁸Ώ ⌐№╢ ▪

◒☿☻ ─ ΐ ₈ ₉≤™℮⁹ ╩ ⇔√⁹ 

     │⁸ ─ ⌐ ╩ ↑⁸ ≢ ⇔⁸ ⌐

⇔≡ ╖─ ⌐╟╢ ╩ ⇔√─∟⁸ ╩ ⌐ ↑√⁹ 

     │⁸ ╩כ♄כ꜠ . ꜠fi☺⁸Ⱬ♇♪▪♇ⱪ ┘○ⱨ☿fi

╡╟⌐כ♃ ╕≢ ╢ ≢⁸ ꜟ▬꜠♩כ◖◄─

─  

 
─  
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≤⇔≡ ⇔⁸ kn ─ ⁸ ∂⁹ ≤⇔√─∟⁸

↔╤ ⌐ ╩ ⇔⁸ ⅜כ♄כ꜠ ⌐№╢ ─

⌐ ╩ ↑√⁹ 

     │⁸ ─ ⌐ ╩ ↑≡ ⌐ √╡⁸

≢ ╩ ⇔⌂⅜╠⁸ ╩ ↑≡™√≤↓╤⁸ ┘ ⅛╠

─ ╩ ∆╢ ─ ╩ ⇔√─≢⁸∕╣╠ ─ ─

╩ ↑╟℮≤ ™⁸ ⌐ ⇔√⁹ 

     │⁸ ─ ⅜ ─ ╩ ⇔√─∟⁸ ≢

─ ─ ⅛╡╩ ≤⇔≡ ╩ ↑√⁹ 

     │⁸ ⌐ ─ ╩ ⇔√─≢⁸ כ♄כ꜠

≢ ─ ╩ ⇔⁸ ─ ╩ ⅛ ⌐

╢╟℮⌐⇔≡ ╩ ↑√⁹ 

     │⁸ ⅜ ╩ ∫≡™╢ ⁸ ≤ ╩⇔⌂

⅜╠⁸ ≢כ♄כ꜠ ╡╩ ™⁸ ⌐ ∫≡™╢

╩ ⇔√─∟⁸ ⅛╠ ╩ ⇔√⁹ 

     │⁸ ─ ╩ ⇔≡™√╙──⁸ ⌐

─ ─ ╩ ⅎ∏⁸ ╩ ⇔√─∟⁸ ⅜ ─

≢№∫√─≢⁸ ─ ⌐ ╩ ↑⁸ ─ ─ ╩ ╘

√⁹ 

     │⁸ ─ ╩ ⇔≡™⌂⅛∫√╙──⁸↓╣╕≢

⌐ ≠↑┌ ─ ╩ ≢⅝≡™√─≢⁸

╙ ⌐ ≠↑┌⁸™∏╣ ─ ╩ ∆╢↓≤⅜≢⅝

╢≤ כ♄כ꜠⁸™ ╩ ∏⌐ ─╖≢ ╡╩ ™⌂⅜╠ ╩ ↑

√⁹ 

     │⁸∕─ ╙ ≤ ╩⇔⌂⅜╠⁸ ╩ ↑√⁹ 

     │⁸ ≤⇔≡ ─ ╩ ⇔≡™⌂⅛∫√╙──⁸

∆╣┌ ⅎ╢│∏─ ─ ⅜ ≢⅝⌂⅛∫√─≢⁸ ⌐

╩ ↑≡™╢╙─≤ ™⁸ ╩ ∆╢ ≢⁸ ╩ 

≤∫≡ ╩ ↑≡™√≤↓╤⁸ ⌐ ™ ╩ ⇔≡ ╩ ∂⁸

≤∫↕⌐ ≤⇔√⅜⁸ ↔╤ ╩ ↑⁸ │ ─

⅜ ⇔⁸ ─ ⱤⱠꜟ─ ⅜ ⇔√⁹ 

     │⁸ ⅛╠ ╩ ╡√ ⅛╠ ╩ ⇔√≤↓

╤⁸ ⌐ ╣≡™╢ ╩ ╘⁸ ↓℮═ ╩ ⅝

₈ ₉≤™℮⁹ ─ ⌐ ≢ ─ ╩ ⇔╟℮≤

⇔≡ ┘ ⇔√╙──⁸ ⅜⌂⅛∫√─≢⁸ ⇔√ ─ ╩ ∆
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╢↓≤≤⇔⁸ ⌐ ╩ ∆╢╟℮ ⇔√⁹ 

     │⁸ ⅜ ╩ ⇔√─∟⁸ ╩ ≤⇔⁸ ⇔

√ ╩ ╣≡ ╩ ⇔√≤↓╤⁸ ⌐ ≤ ∂ ≢⁸

∆╢ ─ ╩ ⇔⁸ ⌐

⇔√↓≤╩ ╘√⁹ 

 

     ─ │⁸ ↔╤≢№╡⁸

│⁸ ─ ≢№∫√⁹ 

 ⁸    

 

   (2)  ─  

     ─ │⁸ ⁸ ⁸ ─ ⁸

⁸ ⌐™√ ⁸Ώ ─ꜟ♫Ⱶכ♃ ⌐

™√ ΐ ₈ ₉≤™℮⁹⁸Ώ ─ꜟ♫Ⱶכ♃

≢ ─ ╩ ∫≡™√ ΐ ₈ ₉≤™

℮⁹ ┘ ─ ⁸ ─♪ꜝ▬Ⱪ꜠◖כ♄כ ⁸

─ ┘⌐ ─ ⌐╟╣┌⁸ ─≤⅔╡≢№∫√⁹ 

     │⁸ ↔╤ ⅜ ⇔√ ─ ╩ ™⁸

⌐ ─ ╩ ∆╢╟℮ ⇔√─∟⁸ ⌐ ↑≡ ╩

⇔√⁹ 

     │⁸ ↔╤ ⅛╠ ⌐ ⅜№╡⁸

⅜ ⇔√↓≤⁸ ┘ ⅜ ⅜ ⌂─≢⁸ ⌐ ↑≡

≢№╢↓≤╩ ⇔√⁹ 

     │⁸ ⅛╠─ ╩ ↑⁸ ↔╤

⌐ ─ ╩ ∆╢≤≤╙⌐⁸ ⌐ ─ ╩

∫√ ⁸ ⌐ꜟ♫Ⱶכ♃ ⅛∫√⁹ 

     │⁸ ⅛╠─ ╩ ↑⁸ ─ ⌐

─ ╩ ™⁸ ⌐ꜟ♫Ⱶכ♃ ⅛∫√⁹ 

     │⁸ ↔╤⁸ ─ ╩ ⇔≡™√≤↓╤⁸

≢ ╩ ∫≡™√ ⅛╠ ╩ ↕╣⁸ ⌐

─ ╩ ⇔⁸ ⌐ ∫√⁹ 

     │⁸ ⌐ ∫≡⅝√ ⌐ ─ ╩ ⌡√≤↓╤⁸

⌐ ⅜№╢↓≤╩ ╠↕╣⁸ ⌐ ⇔≡ ╩ ↕∑

╢╟℮ ⌐ ∆╢≤≤╙⌐⁸ ↔╤ ─ ╩

∆ ╩ ∫√⁹ 
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     │⁸ ─ ╟╡ ─ ╩ ↑√ ⅎ─ ⅛╠

⌐ ⅜№∫√≤─ ╩ ⁸ ╩ ∂≡ ≢ ─

╩ ∫≡™√ ⌐ ─ ⌐≈™≡ ™ ╦∑√⁹ 

     │⁸ ─ ⌐≈™≡─ ⅜⌂⅛∫√╙──⁸

⌐ ⅎ≡⅝√ ⅜⁸┤∞╪≢№╣┌ ≤ ⌐ ⅎ≡™

╢ ─ ⅛╡⅜ ⌐ ™≡™╢╟℮⌐ ⅎ√─≢⁸ ─ ≢│

⌂™≤ ™⁸ ─ ┘ ⌐ ─ ╩ ∆╢╟℮

⌐ ⇔√─∟⁸ ≢ ─ ⌐ ⅎ√⁹ 

     │⁸ ↔╤⁸ ↑≢ ⌐ ⇔√⁹ 

 

 2.1.4  ─  

  ─ │⁸ ⁸ ┘ ─

┘⌐ ─ ⌐╟╣┌⁸ ─≤⅔╡≢№∫√⁹ 

  │⁸ ⅜⁸ ↑─ ♃ꜝ♇ⱪ╩ ─ ♃ꜝ♇

ⱪ ─ ⌐ ≢⅝╢ ⌐ ≢⅝∏⁸ ♃ꜝ♇ⱪ╩ ≢⅝⌂⅛∫√─≢⁸

─ ─ ⅛╠ ╩ ↕∑╢↓≤≤⇔⁸ ⌐ ╩ ⇔√─∟⁸

┘ ⅎ─ ≤ ⌐ ─ ╩ ⇔√⁹ 

  │⁸ ⌂ ⅜ ⅛╠ ⇔√─∟⁸ ⌐

─ꜟ♫Ⱶכ♃ ┼─ ─ ╩⁸ ⌐ ≢─ ─

╩∕╣∙╣ ⇔⁸ ⌐ ∫≡™√ ─ ╩ ™⁸ ─

⌐ ⅎ√⁹ 

  │⁸ ┘ ╩ ↕∑⁸

↔╤⅛╠ ⌐ ⇔⁸ ╩ ─ ⁸ ─ ┘♩

─≤⌂3*☺כ▪ꜞ ⌐ √╡⁸ *4≤⇔≡ ⁸ *5≤

⇔≡ ┘ *6≤⇔≡─ ─℮∟ ─ ╩ ─ ─

⌐ ⇔√⁹ 

 

 

 

                         
*3

⁸│≥₉☺כ▪ꜞ♩₈   ⌐⅔™≡⁸ ─ ╩ ╢√╘⌐ ─ ╩ ≤

⌐╟∫≡ ⇔⁸ ─ ╩ ∆╢↓≤╩™℮⁹ 
*4

  ₈ ≡™⅔⌐☺כ▪ꜞ♩⁸│≥₉ ∟⌐ ╩ ⅎ┌⁸ ⅜ ⌂ ╩™℮⁹ 
*5

  ₈ ≡™⅔⌐☺כ▪ꜞ♩⁸│≥₉ ─ ⅜ ╣≡╙ ⌐│ ⅜⌂™ ™

℮⁹ 
*6

  ₈ ≡™⅔⌐☺כ▪ꜞ♩⁸│≥₉ ─ ⌂ ≢⁸╒≤╪≥ ─ ╩

≤⇔⌂™ ╩™℮⁹ 
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.  ─ ⌐ ∆╢   

 2.2.1  ─  

   (1)  ─ ⁸  

     ─ ┘ ─ ⌐╟╣┌⁸ ─ ⁸

│⁸ ┘ ─≤⅔╡≢№╡⁸ ─℮∟⁸ ⅜

⁸ ⅜ ⁸ ⇔⌂⅛∫√ ⅜ ⁸ ⅜ ─ ⅜

≢№∫√⁹ 

     ⌂⅔⁸ ⌐≈™≡│⁸ ─♩ꜟⱬ♩כ◦⁸ ─

⅜ ╠╣⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

ᵑ  51 
└

 

ᵒ  48  

ᵓ  67  

ᵔ  36  

ᵕ  27  

ᵖ  39  

ᵗ  46  

ᵘ  82  

♩ꜟⱬ♩כ◦

 

Ᵽꜞ▪ⱨꜞכ  

 ─ ─  

ᵕ 
ᵖ 

ᵘ ᵗ ᵙ 

ᵜ 

ᵝ 

ᵞ 
ᵟ 

ᵠ 
ᵡ 

ᵢ 
ᵣ 

ᵤ 
 

 
 

ᵚ 

ᵛ 

╩ ∫√ ⅜ ╣≡

™√  

─  

  

ᵓ 
ᵔ 
ᵑ 
ᵒ 

 ─ ⁸  

ủ ⁸ủ ⁸ ₃ ⌂⇔ 

☻Ɑכ☻ 
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ᵙ  55  

ᵚ  80 
↑™

 

ᵛ  53  

ᵜ  57  

ᵝ  24  

ᵞ  17  

ᵟ  35  

ᵠ  12  

ᵡ  31  

ᵢ  17  

ᵣ  45  

ᵤ  16 ⌂⇔ 

  19  

  68  

  57  

  37  

  63  

  28  

27  
  

28  
  

29  
  

 

 

   (2)  ─ ─  

     ─ ⌐╟╣┌⁸ ─ ─ │ ─≤⅔╡≢№∫√⁹

⁸ ⌐≈™≡│⁸ ┘ ≢ ⇔√ ⌐ ∂⁸₈

ᵑ₉ ≤™℮⁹  

    ᵑ ᵑ│⁸ ─ ⌐ ╡⅜ ⅎ≡⅝√─≢ ⁸ ╙⌂ↄ ⌐

∆╢≤ ™⁸ ╩ ≡™√≤↓╤⁸™⅝⌂╡ ╩ ↑≡⁸

─ ─ ╙√╣⌐ √╡⁸ ⌐ ™√ ─ ⌐ ™⅛┬↕╢╟

℮⌐ ╣√⁹ 

      ᵑ│⁸ ╩ ↑≡™√ ╙ ⌐ ╣≡⁸ ─ ≤ ╠⅜

╩ ↑≡™√ ≤─ ⌐ ╡ ╪∞ ≤⌂╡⁸ ∟ ⅜╤℮≤⇔√

ủ ⁸ủ ⁸ ₃ ⌂⇔ 
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╙──⁸ ⌐ ╩ ∂≡ ∟ ⅜╣⌂⅛∫√─≢⁸ ╕≢
│

™ ≡ ↄ⌐№∫√ ╣√╙⌐☻כ◔♠כ☻─ ⅛∫≡™√⁹ 

      ᵑ│⁸ ≢ ⌐ ↕╣⁸ ⁸ ⁸
∂╪

⁸
√™ ↑™

≤ ↕╣√⁹ 

    ᵒ ᵗ│⁸ ╩ ™√ ≢☻ⱴכ♩ⱨ◊fi╩ ⇔≡™√≤↓╤⁸

╩ ↑⁸ ⌐ → ↕╣≡ ─ ╩ ⇔⁸ ─ ╕

≢ ┌↕╣√⁹ 

      ᵗ│⁸ ⅜ ╘╠╣√ ─ꜟ♫Ⱶכ♃ ≢ ⅛╠

─ ⌐│ ⅜ ⅛╢ ─ ╩ ↑√─≢⁸ ╩ ⇔

≡ ⇔√╙──⁸ ─
│

╣ ┘ ╖⅜└≥ↄ⌂╡⁸ ╠

⇔≡ ⌐ ↕╣⁸ ⁸
℮ ↓ ℮

⁸

≤ ↕╣√⁹ 

    ᵓ ᵜ│⁸ ᵚ⁸ ᵛ ≤ ⇔⁸ ⁸ ⅝⌂ ╩ ™√╙─

─⁸ │ ⅎ≡™⌂⅛∫√⁹ 

      ᵜ│⁸ ᵚ⅜⁸ ─ ≢ ╩ ⌐ ↑⁸

↑─ ≢ ╣≡ │⌂™╙──⁸ ⅜⌂™ ≢№╢↓≤╩

╡⁸╕√⁸ ᵛ⅜⁸ ─●ꜝ☻ ─
≈™√≡

≢

╩ ⌐ ↑≡ ↑⌐ ╣⁸ ⅜№╢╙──⁸ ⅛╠ ⇔⁸

≡╢ ≢⌂™≤ ∫√⁹ 

      ᵜ│⁸ ─●ꜝ☻⅜ ╣≡™√─≢⁸ ᵛ⅜ ●ꜝ☻⌐ √∫

√≤ ∫√⁹ 

      ᵜ│⁸ ᵚ ┘ ᵛ⅜ ≢ ⌐ ↕╣√↓≤╩ ⅝⁸

⌐ ⅛∫√⁹ 

      ᵚ ┘ ᵛ│⁸ ⌐⅔™≡⁸ ᵚ⅜ ⁸ ⁸

⁸ ⁸ ᵛ⅜ ⁸ ⁸

≤∕╣∙╣ ↕╣√⁹ 

    ᵔ ᵟ│⁸ ᵞ⁸ ᵠ ≤ ⇔⁸ ⌐ ↄ ╩ ↑⁸℮≤℮≤

⇔≡™√≤⅝⌐ ╩ ↑≡ ⌐ → ↕╣⁸ ─ ─

╡⅜ ╣⁸ ᵞ≤ ⌐∕─ ⌐ ™⅛┬↕╢╟℮⌐℮≈ ∑≢ ╣√⁹ 

      ᵟ│⁸ ᵠ⅜⁸ ╩ ↑≡™√ ≤ ⌐ ⌐ ╣⁸ ─

⅝⌐⌂∫≡™╢─╩ ╘⁸ ╩ ↓⇔≡ ↑ ⇔√≤↓╤⁸

╩ ⇔≡™╢─╩ ╘√⁹ 

    ᵕ │⁸ ╩ ∂≡ ─ ↑⌐ ╩≈™√ ≢⁸℮≤℮≤⇔≡

™√≤↓╤⁸ ╩ ↑⁸ ⌐ → ↕╣≡ ─ ╩ ⇔⁸

─ ╕≢ ┌↕╣⁸ ─ ⌐ ╩ ↑╠╣√ ⅜№╢
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╙──⁸∕─ ─ ⅜⌂ↄ⁸ ⅜ ™√ ⌐│⁸ ≢№∫√⁹ 

      │⁸ ⁸ ≤ ↕╣√⁹ 

   (3) ─♩ꜟⱬ♩כ◦   

     ─ ┘ ⌐╟╣┌⁸ ─≤⅔╡≢№∫√⁹ 

    ᵑ ᵠ│⁸◦כ♩ⱬꜟ♩╩ ⇔≡™√⅜⁸ ╩ ↑≡™√ ─

⅝⌐⌂∫√ ⌐ ╠ ⱬꜟ♩╩ ⇔√⁹ 

    ᵒ ᵤ│⁸ ⌐ ╩ ↑√ ⁸ ⅜♩ꜟⱬ♩כ◦√∫№⌐ ∞∫

√─≢⁸ ⱬꜟ♩╩ ⇔≡ ≡™√≤↓╤⁸ ─ ≢⁸ ⅜

⌐ ∆╢╟℮⌂ ⅜№∫√⁹ 

    ᵓ ─ ⌐♩ꜟⱬ♩כ◦⁸│ ™≡™⌂⅛∫√↓≤⁸

♩ꜟⱬ♩כ◦ ─ ⌐ ∆╢ ⌐ ™≡™⌂⅛∫√↓≤⁸

♩ꜟⱬ♩כ◦⅜ ╩ ⇔≡™⌂⅛∫√↓≤ ꜟⱬ♩כ◦⁸╡╟⌐

♩╩ ⇔≡™⌂⅛∫√⁹ 

    ᵔ │⁸ ╩ ♩ꜟⱬ♩כ◦⁸ ─ ⌐ ∆╢

⅜№∫√↓≤╩ ⅎ≡™⌂⅛∫√⁹ 

 

 2.2.2  ─ ⌐ ∆╢  

  ┘ ─ ⌐╟╣┌⁸ ─≤⅔╡≢№∫√⁹ 

   (1)  │⁸ ─ ≢ ⌐ ╣√ ⁸ ⅜ ─ ⌐№╢◖fi

Ɽ☻ ⌐ √╡ ╩ ∫√⁹ 

   (2)  │⁸ ─ ⌐ ∟ ⅜╡⁸ ─ ⅜№∫√ ⁸ ⅜

─ⱤⱠꜟ⌐ √∫≡ ╩ ∫√⁹ 

 

.  ─ ⌐ ∆╢  

 2.3.1   

  │⁸ ╗ ⌐ . ─ ┘

╩ ∂√⁹ 

   

 

 

 

 

 

 

 



 

-  13 -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.3.2   

   (1)  ─ │⁸ ↑─ ⅜ ╩ ⌐ ⇔≡™√Ⱳꜟ♩⅜

⅛╠ ↑≡ ╣⁸℮∟ ⅜ ─Ⱳꜟ♩ ⅜ ⌐ ∫√ ≢

─ ─ ⅛╠ ↑⁸ ─ │ ─ ⅜ ─ ─ ⅛╠

⇔⁸∕─ ⅜Ⱳꜟ♩≤ ⌐ ⌐ ∫≡™√⁹ 

   (2)  ↑─ │⁸ ╣≡™⌂⅛∫√╙──⁸ ─Ⱳꜟ♩ ⅜

⅛╠ ↑≡™√⁹ 

   (3)  ─ │⁸ ╙√╣ ┘ ↑⅜ │ ⇔≡™╢╙─⅜№∫√⁹ 

   (4)  ⌐№╢ ─ ╡│⁸ ⅛╠ ╣≡ ╣≡™

√⁹ 

   (5)  ⌐ ↕╣√ ─●ꜝ☻│⁸ ⇔≡™√⁹ 

 ─  

⅛╠ √  

⅛╠ √ ─  

⅛╠ √ ─  

 

↕ .  
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 ⁸   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ⅛╠ ╣√ ⁸  ⁸ ⁸   

  ⅜ ╣≡™⌂⅛∫√╙──⁸Ⱳꜟ♩⅜ ↑≡™√  

  ⌐ ∫≡™√Ⱳꜟ♩    

 

─ ─ ⅛
╠ ↑≡ ⌐ ∫
√Ⱳꜟ♩ 

─ ─ ⅛
╠ ⇔⁸ ⌐
∫√Ⱳꜟ♩ 

 

╡ 
─●ꜝ☻ 

 ─  
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.  ─ ─ ⌐ ∆╢  

 │⁸ ⌐ ╩⁸ ─ ⌐ ╩ ∂≡™√⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.  ⌐ ∆╢  

  (1)  ⁸ ⁸  

   ᵑ    

       

    

    

    

 

─  

─  

 

 

 ─  

 ─ Ⱳꜟ♩⅜ ↑√  
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   ᵒ    

       

         

         

         

   ᵓ    

   ᵔ    

  (2)  ⌂  

    ⁸ ⁸ ┘ ─ ⌐╟╣┌⁸

─≤⅔╡≢№∫√⁹ 

   ᵑ  

     ╩ ⌐ ⁸ ─ ⌐ ∆╢ ╩ ↕╣√

₈ ₉≤™℮⁹ ─ ─ⱨ▼ꜞכ⌐ ≤

⇔≡ ⇔⁸ ⅛╠ ─ ⌐ ≤⇔≡ ⇔

√─∟⁸ ≤⇔≡ ⇔√⁹ 

     ⅛╠ ╩≤╢╟℮⌐⌂∫√⁹ 

     ─ │⁸ ≢№∫√⁹ 

   ᵒ  

     ╩ ⌐ ⁸ ─ ─ⱨ▼ꜞכ⌐ ⇔√─∟⁸

⅛╠ ─ ⌐ ≤⇔≡ ⇔≡™√⁹ 

     ─ │⁸ ≢№∫√⁹ 

   ᵓ  

     ╩ ⌐ ⁸ ⌐ ⇔≡ ⅜ ↕╣√  

⅛╠ ⌐ ⅝⁸ ⅛╠

─ ⌐ ™≡™√⁹ 

   ᵔ  

     ╩ ⁸ ─ ⌐ ≤⇔≡ ⇔√─∟⁸ ⌐

⌐ ⇔≡ⱨ▼ꜞכ ┘ ─ ≤⇔≡ ⇔⁸

⅛╠ ─ ⌐ ≤⇔≡ ╡ ╪≢

─ ⌐ √╡⁸ ⅛╠ ⌐ ⇔⁸ ─ ⌐

™≡™√⁹ 

 

.  ⌐ ∆╢  

 2. 6.1  ─  

     



 

-  17 -  

     

     

  ♩ fi   ♩fi 

  × ×   . × . × .  

    ▪ꜟⱵ♬►ⱶ  

ꜟ♀כ▫♦      

    , k  , k  

    Ⱨ♇♅ⱪ꜡Ɑꜝ  

    . kn 

     

     

     

    ⁸  

  │⁸ ≈─ ╩ ⌐ ═⁸ ≢ ⇔√ ≢№╡⁸
≡™

─ ⌐╟╡ ↕╣√ ≢

№╢⁹ 

   

 

 

 

 

 

 

 

  ─ ┘  
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 2. 6.2  ⌐ ∆╢  

   (1)   

    ᵑ │⁸ ─ ≢⁸ ─ ⌐ ⅜ ↑╠╣≡

™√⁹ 

    ᵒ ─ ⌐╟╣┌⁸ ⁸ ⁸ ┘ ⌐

│ │⌂⅛∫√⁹ 

   (2)  ─ ⇔⌐ ∆╢  

     ─ ⌐ ╩ ↑√ ≢⁸ ⌐ ┘

─ ╡╩ →╢╙─│⌂⅛∫√⁹  

 

 

 

 

 

 

 

 

 

 

 

 

   (3)  ─ ⌐ ∆╢  

     ─ ⌐│⁸ ⌐ ↕╣√◖fi♁כꜟ─ ⌐ ⅜№╡⁸

∕─ ⌐ ⁸כ♄כ꜠ ⌐ ─ ꜠Ᵽ⁸כ ┘

ⱤⱠꜟ⁸ ⌐∕─ ⌐ ⅜∕╣∙╣ ↕╣≡™√⁹

 

 

 

 

 

 

 

 

 

 

 ⌐ ╩ ↑√ ≢─ ⇔  
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     ⌐│⁸ ⅜ ↕╣⁸ ╩ ∆╢↓≤⅜≢⅝√╙

──⁸ ─ ⌐╟╣┌⁸ ⁸ │ ↕╣≡™⌂⅛∫

√⁹ 

♪ꜝ▬Ⱪ꜠◖⁸│♃כ♦─כ♄כ ⅛╠ ⌐ ↕╣√  כ◖꜠

─כ♄ ⌐ ↕╣≡⅔╡⁸ ⅜⁸ ∆╢ ⌐⁸ ╩

™≡ ⇔⁸ ─Ɽ♁◖fi⌐ ⇔≡™√⁹ 

 

 2.6 . 3 ⌐ ∆╢  

   (1)  ─ ⌐ ∆╢  

    ᵑ ─ │⁸ ─ ⌐ ⅜№╡⁸ ╩ ╪

≢ ⌐ ⅜⁸ ⌐ ⅜∕╣∙╣ ↑╠╣≡™√⁹ 

    ᵒ │⁸ ⌐ ↑─ ⅜ ⁸ ⌐ ↑─

⅜ ┘ ─ ┘ ⌐ ↑─ ⅜∕╣∙╣

↕╣⁸ ─ ≤ ─ ≤─ ⌐ ⅜ ↑╠╣≡™√⁹ 

    ᵓ │⁸ ⌐ ↑─ ⅜ ⁸ ⌐ ↑─

⅜ ↕╣⁸ ─ ≤ ─ ≤─ ⌐ ⅜ ↑╠╣≡™

√⁹╕√⁸ ─ ↑ ┘ ─ ↑

│Ᵽꜞ▪ⱨꜞכ ≤⌂∫≡⅔╡⁸ ⌐ ─ ☻Ɑכ☻⅜

↑╠╣≡™√⁹ 

    ⁸   

 

 ─

 

 

 ◖fiⱤ☻ 

 כ♄כ꜠

♪ꜝ▬Ⱪ꜠◖כ♄כ 
  

ⱤⱠꜟ 

꜠Ᵽכ 


