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ɃɟɎɌɖɚɎ Ȯ. Ȼ. ɄɌɜɧ ɔ ɘəɚɏɚɏɜɌəəɔɖɔ:  

ȿɣɑɍ.-ɘɑɞɚɐ. ɛɚɝɚɍɔɑ: 2-ɑ ɔɓɐ., ɔɝɛɜ. ɔ ɐɚɛ. ɁɌəɞɧ-

ȸɌəɝɔɕɝɖ: Ɋɏɚɜɝɖɔɕ ɀȸȷ, 2008. 48  ɝ. 

 
 
Ȯ ɛɜɑɐɗɌɏɌɑɘɚɘ ɟɣɑɍəɚ-ɘɑɞɚɐɔɣɑɝɖɚɘ ɛɚɝɚɍɔɔ ɜɌɝɝɘɌɞɜɔ-

ɎɌɪɞɝɫ ɖɗɌɝɝɔɣɑɝɖɔɑ Ɏɚɛɜɚɝɧ, ɚɛɔɝɧɎɌɪɥɔɑ ɜɌɓɗɔɣəɧɑ ɎɌɜɔ-

Ɍəɞɧ ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɠɑɜɧ (ɤɌɜɌ) ɔ ɐɜɟɏɔɡ ɏɑɚɘɑɞ-
ɜɔɣɑɝɖɔɡ ɚɍɦɑɖɞɚɎ: ɝɠɑɜɌ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɓɌɐɌəəɧɑ ɞɚɣɖɔ, 

ɚɛɔɝɌəɌ ɚɖɚɗɚ ɘəɚɏɚɏɜɌəəɔɖɌ, ɖɌɝɌɑɞɝɫ ɛɗɚɝɖɚɝɞɑɕ, ɎɛɔɝɌəɌ Ɏ 

ɘəɚɏɚɏɜɌəəɔɖ, ɖɌɝɌɑɞɝɫ ɗɟɣɑɕ. Ȯ ɛɜɔɗɚɒɑəɔɔ Ɏ ɖɌɣɑɝɞɎɑ ɔɗɗɪ-

ɝɞɜɌɢɔɔ ɜɌɝɝɘɚɞɜɑəɚ ɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɛɜɔɘɑɜɚɎ.  

Ȯ ɖɚəɢɑ ɛɚɝɚɍɔɫ ɛɜɔɎɑɐɑə ɝɛɔɝɚɖ ɓɌɐɌɣ ɐɗɫ ɝɌɘɚɝɞɚɫɞɑɗɨəɚ-
ɏɚ ɜɑɤɑəɔɫ. 

Ȼɚɝɚɍɔɑ ɛɜɑɐəɌɓəɌɣɑəɚ ɐɗɫ ɟɏɗɟɍɗɑəəɚɏɚ ɔɓɟɣɑəɔɫ ɤɖɚɗɨəɚ-

ɏɚ ɖɟɜɝɌ ɝɞɑɜɑɚɘɑɞɜɔɔ, ɛɚɐɏɚɞɚɎɖɔ ɖ Ɏɧɛɟɝɖəɧɘ ɔ Ɏɝɞɟɛɔɞɑɗɨ-

əɧɘ ɩɖɓɌɘɑəɌɘ, ȱȯɉ.  

ȬɐɜɑɝɚɎɌəɚ ɤɖɚɗɨəɔɖɌɘ ɝɞɌɜɤɔɡ ɖɗɌɝɝɚɎ, ɌɍɔɞɟɜɔɑəɞɌɘ, 

ɛɜɑɛɚɐɌɎɌɞɑɗɫɘ.  
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ȻɜɑɐɔɝɗɚɎɔɑ 

ȳɌɐɌɣɔ ɛɚ ɝɞɑɜɑɚɘɑɞɜɔɔ əɌ ɖɚɘɍɔəɌɢɔɪ ɝɠɑɜ (ɤɌɜɚɎ) ɝ 

ɐɜɟɏɔɘɔ ɏɑɚɘɑɞɜɔɣɑɝɖɔɘɔ ɚɍɦɑɖɞɌɘɔ ɞɜɌɐɔɢɔɚəəɚ ɫɎɗɫɪɞɝɫ 

ɚɐəɔɘɔ ɔɓ ɝɌɘɧɡ ɝɗɚɒəɧɡ ɔ ɔəɞɑɜɑɝəɧɡ ɚɐəɚɎɜɑɘɑəəɚ. ȼɌɓəɚ-

ɚɍɜɌɓɔɑ ɎɌɜɔɌəɞɚɎ ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ, ɞɜɟɐəɚɝɞɔ ɏɑɚ-

ɘɑɞɜɔɣɑɝɖɚɏɚ ɛɜɑɐɝɞɌɎɗɑəɔɫ ɔ ɔɓɚɍɜɌɒɑəɔɫ ɐɑɗɌɪɞ ɩɞɟ ɞɑɘɟ 

ɛɚɛɟɗɫɜəɚɕ əɌ Ɏɝɞɟɛɔɞɑɗɨəɧɡ ɩɖɓɌɘɑəɌɡ Ɏ Ɏɑɐɟɥɔɑ Ɏɟɓɧ ȼɚɝ-
ɝɔɔ ɔ ȱȯɉ.  

Ȼɜɔ ɜɑɤɑəɔɔ ɞɌɖɔɡ ɓɌɐɌɣ ɎɌɒəɚ ɛɜɚɎɑɝɞɔ ɘɑɞɚɐɔɣɑɝɖɔ 

ɏɜɌɘɚɞəɧɕ ɌəɌɗɔɓ ɖɚəɠɔɏɟɜɌɢɔɔ, ɛɜɌɎɔɗɨəɚ ɛɚəɫɞɨ ɟɝɗɚɎɔɫ 

ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɝɠɑɜɧ (ɤɌɜɌ) ɔ ɏɑɚɘɑɞɜɔɣɑɝɖɔɡ ɚɍɦ-

ɑɖɞɚɎ, ɔɘɑɞɨ ɡɚɜɚɤɑɑ ɏɑɚɘɑɞɜɔɣɑɝɖɚɑ ɎɚɚɍɜɌɒɑəɔɑ. ȶɌɖ ɛɜɌ-
Ɏɔɗɚ, ɞɚɗɨɖɚ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ ɟɐɌɑɞɝɫ ɝɗɚɒəɟɪ ɛɜɚɝɞɜɌəɝɞɎɑəəɟɪ 

ɓɌɐɌɣɟ ɜɌɓɗɚɒɔɞɨ əɌ ɩɗɑɘɑəɞɧ ɔ ɜɑɤɔɞɨ.  

Ȯ ɛɑɜɎɧɡ ɣɑɞɧɜɑɡ ɛɌɜɌɏɜɌɠɌɡ ɐɌəəɚɏɚ ɟɣɑɍəɚɏɚ ɛɚɝɚɍɔɫ 

ɛɜɚɎɚɐɔɞɝɫ ɌəɌɗɔɓ ɜɌɓɗɔɣəɧɡ ɎɌɜɔɌəɞɚɎ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɝɠɑ-

ɜɧ (ɤɌɜɌ) ɝ ɐɜɟɏɔɘɔ ɏɑɚɘɑɞɜɔɣɑɝɖɔɘɔ ɚɍɦɑɖɞɌɘɔ ɔ ɜɌɝɝɘɌɞɜɔ-

ɎɌɪɞɝɫ ɚɝəɚɎəɧɑ ɘɚɐɑɗɔ (ɖɚəɝɞɜɟɖɢɔɔ) ɍɌɓɚɎɧɡ ɖɚəɠɔɏɟɜɌ-
ɢɔɕ.  

Ȯ ɛɜɔɗɚɒɑəɔɔ (Ä 5) əɌ ɜɌɓɗɔɣəɧɡ ɛɚ ɝɗɚɒəɚɝɞɔ ɛɜɔɘɑɜɌɡ 

ɛɚɖɌɓɌəɚ, ɖɌɖ ɝ ɛɚɘɚɥɨɪ ɜɌɝɝɘɚɞɜɑəəɧɡ Ɏ ɛɚɝɚɍɔɔ ɌəɌɗɔɓɌ ɔ 

ɍɌɓɚɎɧɡ ɖɚəɝɞɜɟɖɢɔɕ ɘɚɒəɚ ɘɚɐɑɗɔɜɚɎɌɞɨ ɜɌɓɗɔɣəɧɑ ɖɚɘɍɔ-

əɌɢɔɔ ɝɠɑɜ (ɤɌɜɚɎ) ɝ ɐɜɟɏɔɘɔ ɏɑɚɘɑɞɜɔɣɑɝɖɔɘɔ ɚɍɦɑɖɞɌɘɔ.  

Ȯ ɖɚəɢɑ ɛɚɝɚɍɔɫ ɛɜɔɎɑɐɑə ɝɛɔɝɚɖ ɓɌɐɌɣ ɐɗɫ ɝɌɘɚɝɞɚɫɞɑɗɨəɚɕ 
ɜɌɍɚɞɧ. 

ȻɜɑɐɗɌɏɌɑɘɚɑ ɟɣɑɍəɚ-ɘɑɞɚɐɔɣɑɝɖɚɑ ɛɚɝɚɍɔɑ ɝɛɚɝɚɍɝɞɎɟɑɞ 

ɎɧɜɌɍɚɞɖɑ ɘɑɞɚɐɔɣɑɝɖɔɡ əɌɎɧɖɚɎ ɛɜɌɎɔɗɨəɚɏɚ ɌəɌɗɔɓɌ ɝɞɑ-

ɜɑɚɘɑɞɜɔɣɑɝɖɔɡ ɓɌɐɌɣ, ɜɌɓɎɔɎɌɑɞ ɏɑɚɘɑɞɜɔɣɑɝɖɚɑ ɎɚɚɍɜɌɒɑ-

əɔɑ, ɛɚɘɚɏɌɑɞ ɖɚəɝɞɜɟɔɜɚɎɌɞɨ ɜɌɓɗɔɣəɧɑ ɖɚɘɍɔəɌɢɔɔ ɝɠɑɜɧ ɝ 
ɐɜɟɏɔɘɔ ɏɑɚɘɑɞɜɔɣɑɝɖɔɘɔ ɚɍɦɑɖɞɌɘɔ.  

Ȼɚɝɚɍɔɑ ɛɜɑɐəɌɓəɌɣɑəɚ ɐɗɫ ɟɏɗɟɍɗɑəəɚɏɚ ɔɓɟɣɑəɔɫ ɖɟɜɝɌ 

ɝɞɑɜɑɚɘɑɞɜɔɔ, ɛɚɐɏɚɞɚɎɖɔ ɖ Ɏɧɛɟɝɖəɧɘ ɩɖɓɌɘɑəɌɘ, ȱȯɉ, Ɏɝɞɟ-

ɛɔɞɑɗɨəɧɘ ɩɖɓɌɘɑəɌɘ Ɏ Ɏɟɓɧ.  
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ȺɝəɚɎəɧɑ ɚɛɜɑɐɑɗɑəɔɫ ɔ ɝɎɚɕɝɞɎɌ 

 

Ⱥɛɜɑɐɑɗɑəɔɑ 1. Ȼɗɚɝɖɚɝɞɨ ɖɌɝɌɑɞɝɫ ɤɌɜɌ (ɝɠɑɜɧ), ɑɝɗɔ ɚəɌ 

ɔɘɑɑɞ ɝ ɤɌɜɚɘ (ɝɠɑɜɚɕ) ɑɐɔəɝɞɎɑəəɟɪ ɚɍɥɟɪ ɞɚɣɖɟ.  

 

Ⱥɛɜɑɐɑɗɑəɔɑ 2. ɄɌɜ əɌɓɧɎɌɑɞɝɫ ɎɛɔɝɌəəɧɘ Ɏ ɘəɚɏɚɏɜɌə-

əɔɖ, ɑɝɗɔ ɚə ɖɌɝɌɑɞɝɫ Ɏɝɑɡ ɏɜɌəɑɕ ɘəɚɏɚɏɜɌəəɔɖɌ. 
ȳɌɘɑɣɌəɔɑ 1. ɂɑəɞɜ ɤɌɜɌ, ɎɛɔɝɌəəɚɏɚ Ɏ ɛɔɜɌɘɔɐɟ, ɗɑɒɔɞ 

Ɏəɟɞɜɔ ɛɔɜɌɘɔɐɧ. ȼɌɝɝɞɚɫəɔɑ ɚɞ ɢɑəɞɜɌ ɤɌɜɌ ɐɚ ɖɌɒɐɚɕ ɔɓ 

ɏɜɌəɑɕ ɛɔɜɌɘɔɐɧ ɜɌɎəɚ ɜɌɐɔɟɝɟ ɤɌɜɌ.  

ȳɌɘɑɣɌəɔɑ 2. Ⱥɍɦɑɘ ɛɔɜɌɘɔɐɧ 
1

3
,

ï î ë
V S R   

ɏɐɑ ï î ëS  ð ɛɗɚɥɌɐɨ ɛɚɗəɚɕ ɛɚɎɑɜɡəɚɝɞɔ ɛɔɜɌɘɔɐɧ, R ð ɜɌɐɔɟɝ 

ɎɛɔɝɌəəɚɏɚ ɤɌɜɌ.  

  

Ⱥɛɜɑɐɑɗɑəɔɑ 3. ȭɔɝɝɑɖɞɚɜəɚɕ ɛɗɚɝɖɚɝɞɨɪ ɐɎɟɏɜɌəəɚɏɚ ɟɏɗɌ 

ɝ ɜɑɍɜɚɘ l  əɌɓɧɎɌɑɞɝɫ ɛɗɚɝɖɚɝɞɨ, ɛɜɚɡɚɐɫɥɌɫ ɣɑɜɑɓ ɛɜɫɘɟɪ l  

ɔ ɍɔɝɝɑɖɞɜɔɝɟ ɗɔəɑɕəɚɏɚ ɟɏɗɌ.  
 
ȳɌɘɑɣɌəɔɑ 3. ȭɔɝɝɑɖɞɚɜəɌɫ ɛɗɚɝɖɚɝɞɨ ð ɘəɚɒɑɝɞɎɚ ɞɚɣɑɖ 

ɛɜɚɝɞɜɌəɝɞɎɌ, ɜɌɎəɚɟɐɌɗɑəəɧɡ ɚɞ ɏɜɌəɑɕ ɐɎɟɏɜɌəəɚɏɚ ɟɏɗɌ.  

 

Ⱥɛɜɑɐɑɗɑəɔɑ 4. Ȼɗɚɝɖɚɝɞɨ, ɛɜɚɡɚɐɫɥɌɫ ɣɑɜɑɓ ɝɑɜɑɐɔəɟ ɚɞ-

ɜɑɓɖɌ ,AB  ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɩɞɚɘɟ ɚɞɜɑɓɖɟ, əɌɓɧɎɌɑɞɝɫ ɝɑɜɑ-

ɐɔəəɚɕ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɨɪ ɚɞɜɑɓɖɌ ȬB. 
 
ȳɌɘɑɣɌəɔɑ 4. ȯɑɚɘɑɞɜɔɣɑɝɖɚɑ ɘɑɝɞɚ ɞɚɣɑɖ Ɏ ɛɜɚɝɞɜɌəɝɞɎɑ, 

ɜɌɎəɚɟɐɌɗɑəəɧɡ ɚɞ ɖɚəɢɚɎ ɚɞɜɑɓɖɌ, ɫɎɗɫɑɞɝɫ ɝɑɜɑɐɔəəɚɕ ɛɑɜ-
ɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɨɪ ɩɞɚɏɚ ɚɞɜɑɓɖɌ.  

 

ȳɌɘɑɣɌəɔɑ 5. ȱɝɗɔ ɞɚɣɖɔ A ɔ B ɗɑɒɌɞ əɌ ɝɠɑɜɑ, ɞɚ ɢɑəɞɜ 

ɝɠɑɜɧ ɗɑɒɔɞ əɌ ɝɑɜɑɐɔəəɚɕ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɔ ɚɞ-

ɜɑɓɖɌ AB. 
Ⱥɛɜɑɐɑɗɑəɔɑ 5. ȽɠɑɜɌ əɌɓɧɎɌɑɞɝɫ ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɘəɚɏɚ-

ɏɜɌəəɔɖɌ, ɑɝɗɔ Ɏɝɑ Ɏɑɜɤɔəɧ ɘəɚɏɚɏɜɌəəɔɖɌ ɗɑɒɌɞ əɌ ɝɠɑɜɑ.  
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ȳɌɘɑɣɌəɔɑ 6. ȱɝɗɔ ɚɖɚɗɚ ɘəɚɏɚɏɜɌəəɔɖɌ ɘɚɒəɚ ɚɛɔɝɌɞɨ 

ɝɠɑɜɟ, ɞɚ ɑɑ ɢɑəɞɜ ɗɑɒɔɞ əɌ ɛɑɜɑɝɑɣɑəɔɔ ɝɑɜɑɐɔəəɧɡ ɛɑɜɛɑə-
ɐɔɖɟɗɫɜəɧɡ ɛɗɚɝɖɚɝɞɑɕ Ɏɝɑɡ ɜɑɍɑɜ ɘəɚɏɚɏɜɌəəɔɖɌ.  

 
ȳɌɘɑɣɌəɔɑ 7. ȱɝɗɔ Ɏɝɑ ɍɚɖɚɎɧɑ ɜɑɍɜɌ ɛɔɜɌɘɔɐɧ əɌɖɗɚəɑəɧ 

ɖ ɛɗɚɝɖɚɝɞɔ ɚɝəɚɎɌəɔɫ ɛɚɐ ɚɐəɔɘ ɟɏɗɚɘ, ɞɚ ɎɑɜɤɔəɌ ɛɔɜɌɘɔ-

ɐɧ ɛɜɚɑɖɞɔɜɟɑɞɝɫ Ɏ ɢɑəɞɜ ɚɖɜɟɒəɚɝɞɔ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɚɝəɚ-

ɎɌəɔɫ.  
 
ȳɌɘɑɣɌəɔɑ 8. ȱɝɗɔ Ɏɝɑ ɏɜɌəɔ ɛɔɜɌɘɔɐɧ əɌɖɗɚəɑəɧ ɖ ɛɗɚɝ-

ɖɚɝɞɔ ɚɝəɚɎɌəɔɫ ɛɚɐ ɚɐəɔɘ ɟɏɗɚɘ, ɞɚ ɎɑɜɤɔəɌ ɛɔɜɌɘɔɐɧ ɛɜɚ-

ɑɖɞɔɜɟɑɞɝɫ Ɏ ɢɑəɞɜ ɚɖɜɟɒəɚɝɞɔ, ɎɛɔɝɌəəɚɕ Ɏ ɚɝəɚɎɌəɔɑ.  
 
ȳɌɘɑɣɌəɔɑ 9. Ⱥɞɜɑɓɖɔ ɖɌɝɌɞɑɗɨəɧɡ, ɛɜɚɎɑɐɑəəɧɡ ɖ ɐɌəəɚɕ 

ɝɠɑɜɑ ɔɓ ɚɐəɚɕ ɞɚɣɖɔ, ɜɌɎəɧ. 

 

 

ȻɜɔɓəɌɖ ɖɌɝɌəɔɫ ɝɠɑɜɧ ɔ ɛɗɚɝɖɚɝɞɔ.  

 

Ȼɗɚɝɖɚɝɞɨ ɖɌɝɌɑɞɝɫ ɝɠɑɜɧ ɞɚɏɐɌ ɔ ɞɚɗɨɖɚ ɞɚɏɐɌ, ɖɚɏɐɌ ɛɗɚɝ-
ɖɚɝɞɨ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɞɚɣɖɟ əɌ ɝɠɑɜɑ ɔ ɛɑɜɛɑəɐɔɖɟɗɫɜəɌ ɜɌ-

ɐɔɟɝɟ, ɛɜɚɎɑɐɑəəɚɘɟ Ɏ ɩɞɟ ɞɚɣɖɟ.  

 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ ɌəɌɗɚɏɔɣəɚ ɐɚɖɌɓɌɞɑɗɨɝɞɎɟ ɛɚɐɚɍəɚɏɚ ɝɎɚɕ-

ɝɞɎɌ Ɏ ɛɗɌəɔɘɑɞɜɔɔ ɔ ɛɜɑɐɗɌɏɌɑɞɝɫ ɣɔɞɌɞɑɗɪ ɛɜɚɎɑɝɞɔ ɝɌɘɚ-
ɝɞɚɫɞɑɗɨəɚ. 

 

 

Ä 1. ȮɓɌɔɘəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɤɌɜɌ ɔ ɛɗɚɝɖɚɝɞɔ 

 

ȻɑɜɎɧɕ ɎɌɜɔɌəɞ.  
ȱɝɗɔ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɢɑəɞɜɌ ɤɌɜɌ 

ɐɚ ɛɗɚɝɖɚɝɞɔ ɍɚɗɨɤɑ ɜɌɐɔɟɝɌ, ɞɚ 

ɤɌɜ ɔ ɛɗɚɝɖɚɝɞɨ əɑ ɔɘɑɪɞ ɚɍɥɔɡ 

ɞɚɣɑɖ. 

 

.d OK OM R 
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Ȯɞɚɜɚɕ ɎɌɜɔɌəɞ.  
ȱɝɗɔ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɢɑəɞɜɌ ɤɌɜɌ ɐɚ ɛɗɚɝɖɚɝɞɔ ɜɌɎəɚ ɜɌɐɔɟɝɟ, 

ɞɚ ɤɌɜ ɔ ɛɗɚɝɖɚɝɞɨ ɔɘɑɪɞ ɑɐɔəɝɞɎɑəəɟɪ ɚɍɥɟɪ ɞɚɣɖɟ ɔ ɛɗɚɝ-

ɖɚɝɞɨ ɛɑɜɛɑəɐɔɖɟɗɫɜəɌ ɜɌɐɔɟɝɟ, ɛɜɚɎɑɐɑəəɚɘɟ Ɏ ɞɚɣɖɟ ɖɌɝɌ-

əɔɫ.  

 

, .d OK OM R AK OK

 

 

 
 

 

Ⱦɜɑɞɔɕ ɎɌɜɔɌəɞ.  

ȱɝɗɔ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɢɑəɞɜɌ ɤɌɜɌ ɐɚ ɛɗɚɝɖɚɝɞɔ ɘɑəɨɤɑ ɜɌɐɔɟɝɌ 

( )OK d R OM , ɞɚ ɛɑɜɑɝɑɣɑəɔɑ ɤɌɜɌ ɔ ɛɗɚɝɖɚɝɞɔ ɑɝɞɨ 

ɖɜɟɏ ɜɌɐɔɟɝɌ 
2 2 .r R d  

Ȯɑɜəɚ ɔ ɚɍɜɌɞəɚɑ, ɑɝɗɔ ɞɚɣɖɌ X  ɗɑ-

ɒɔɞ Ɏ ɖɜɟɏɑ ɜɌɐɔɟɝɌ r  ( XK r), ɞɚ 

ɞɚɣɖɌ X  ɗɑɒɔɞ Ɏəɟɞɜɔ ɤɌɜɌ  ɜɌ-

ɐɔɟɝɌ 

2 2( ).R OX XK KO R  

 

 

Ä 2. ȺɛɔɝɌəəɧɑ ɝɠɑɜɧ 

 
ȾɑɚɜɑɘɌ 1.  (Ⱥ ɝɟɥɑɝɞɎɚɎɌəɔɔ ɚɛɔɝɌəəɚɕ ɝɠɑɜɧ)  

Ȯ ɛɜɚɔɓɎɚɗɨəɚɕ ɞɜɑɟɏɚɗɨəɚɕ ɛɔɜɌɘɔɐɑ ɝɑɜɑɐɔəəɧɑ ɛɑɜɛɑə-

ɐɔɖɟɗɫɜəɧɑ ɛɗɚɝɖɚɝɞɔ Ɏɝɑɡ ɜɑɍɑɜ ɔɘɑɪɞ ɑɐɔəɝɞɎɑəəɟɪ ɚɍɥɟɪ 

ɞɚɣɖɟ, ɜɌɎəɚɟɐɌɗɑəəɟɪ ɚɞ Ɏɝɑɡ Ɏɑɜɤɔə ɛɔɜɌɘɔɐɧ. ȺɍɥɌɫ ɞɚɣ-

ɖɌ ɫɎɗɫɑɞɝɫ ɢɑəɞɜɚɘ ɝɠɑɜɧ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɞɜɑɟɏɚɗɨəɚɕ ɛɔ-
ɜɌɘɔɐɧ.  

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ SABC ð ɞɜɑɟɏɚɗɨəɌɫ ɛɔɜɌɘɔɐɌ ɝ ɚɝəɚ-

ɎɌəɔɑɘ ,ABC O ð ɢɑəɞɜ ɚɖɜɟɒəɚɝɞɔ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɞɜɑ-

ɟɏɚɗɨəɔɖɌ .ABC  

ȻɜɚɎɑɐɑɘ ɣɑɜɑɓ ɞɚɣɖɟ O  ɛɜɫɘɟɪ ,l  ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɛɗɚɝɖɚ-

ɝɞɔ ABC. 
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ȻɜɚɔɓɎɚɗɨəɌɫ ɞɚɣɖɌ, ɗɑɒɌɥɌɫ əɌ ɩɞɚɕ ɛɜɫɘɚɕ, ɜɌɎəɚɟɐɌɗɑəɌ 

ɚɞ ɞɚɣɑɖ , , .A B C  

Ȼɟɝɞɨ SB ð ɍɚɖɚɎɚɑ 

ɜɑɍɜɚ ɛɔɜɌɘɔɐɧ, M ð 

ɝɑɜɑɐɔəɌ ɜɑɍɜɌ ,SB   ð 

ɝɑɜɑɐɔəəɌɫ ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɌɫ ɛɗɚɝɖɚɝɞɨ ɜɑɍɜɌ 

.SB  

ȰɚɖɌɒɑɘ, ɣɞɚ ɛɗɚɝ-

ɖɚɝɞɨ  ɛɑɜɑɝɑɖɌɑɞ ɛɜɫ-

ɘɟɪ .l  

 

 

 

ȱɝɗɔ || ,l  ɞɚ Ɏ ɛɗɚɝɖɚɝɞɔ  ɣɑɜɑɓ ɞɚɣɖɟ M  ɘɚɒəɚ ɛɜɚɎɑɝ-

ɞɔ ɛɜɫɘɟɪ 1
l l|| ,  1 1, || .l SB l l l SB  

ȰɌɗɑɑ, , || .l SB l ABC SB ABC ȻɜɚɞɔɎɚɜɑɣɔɑ.  

ȱɝɗɔ l , ɞɚ ɗɪɍɌɫ ɞɚɣɖɌ ɛɜɫɘɚɕ l  ɜɌɎəɚɟɐɌɗɑəɌ ɚɞ ɞɚɣɑɖ 

, .S B  ɉɞɚ əɑɎɚɓɘɚɒəɚ, ɞɌɖ ɖɌɖ l  ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɞɚɣɖɟ ,O  

ɜɌɎəɚɟɐɌɗɑəɌ ɚɞ ɞɚɣɑɖ CBA ,,  ɔ ɛɑɜɛɑəɐɔɖɟɗɫɜəɌ ɛɗɚɝɖɚɝɞɔ 

.ABC  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɛɜɫɘɌɫ ɔ ɛɗɚɝɖɚɝɞɨ ɛɑɜɑɝɑɖɌɪɞɝɫ Ɏ ɞɚɣɖɑ 

,E  ɖɚɞɚɜɌɫ ɜɌɎəɚɟɐɌɗɑəɌ ɚɞ ɞɚɣɑɖ CBAS ,,,  ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, 

ɫɎɗɫɑɞɝɫ ɢɑəɞɜɚɘ ɝɠɑɜɧ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɞɜɑɟɏɚɗɨəɚɕ ɛɔɜɌ-

ɘɔɐɧ .SABC ȾɑɚɜɑɘɌ ɐɚɖɌɓɌəɌ.  

 

ȿɞɎɑɜɒɐɑəɔɑ 2. Ȼɟɝɞɨ 1 ... nSA A  ð ɛɜɚɔɓɎɚɗɨəɌɫ ɛɔɜɌɘɔɐɌ 

ɝ Ɏɑɜɤɔəɚɕ S  ɔ ɚɝəɚɎɌəɔɑɘ 1 ... .nA A  Ȯɚɖɜɟɏ ɛɔɜɌɘɔɐɧ 

ɘɚɒəɚ ɚɛɔɝɌɞɨ ɤɌɜ ɞɚɏɐɌ ɔ ɞɚɗɨɖɚ ɞɚɏɐɌ, ɖɚɏɐɌ Ɏɚɖɜɟɏ ɘəɚɏɚ-

ɟɏɚɗɨəɔɖɌ 1 ... nA A  ɘɚɒəɚ ɚɛɔɝɌɞɨ ɚɖɜɟɒəɚɝɞɨ.  

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. ȱɝɗɔ ɚɖɚɗɚ ɛɔɜɌɘɔɐɧ ɘɚɒəɚ ɚɛɔɝɌɞɨ ɤɌɜ, 

ɞɚ Ɏ ɝɑɣɑəɔɔ ɤɌɜɌ ɛɗɚɝɖɚɝɞɨɪ ɚɝəɚɎɌəɔɫ ɛɚɗɟɣɔɞɝɫ ɘəɚɏɚ-

ɟɏɚɗɨəɔɖ, ɎɛɔɝɌəəɧɕ Ɏ ɚɖɜɟɒəɚɝɞɨ. ȺɍɜɌɞəɚ, ɛɟɝɞɨ ɞɚɣɖɌ O  ð 

ɢɑəɞɜ ɚɖɜɟɒəɚɝɞɔ ɜɌɐɔɟɝɌ ,R  ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɚɝəɚɎɌəɔɫ. 
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ȻɜɚɎɑɐɑɘ ɛɑɜɛɑəɐɔɖɟɗɫɜ ɖ ɛɗɚɝɖɚɝɞɔ ɚɝəɚɎɌəɔɫ ɣɑɜɑɓ ɞɚɣɖɟ 

.O   ȾɚɏɐɌ ɞɚɣɖɌ ɛɑɜɑɝɑɣɑəɔɫ ɩɞɚɏɚ ɛɑɜɛɑəɐɔɖɟɗɫɜɌ ɔ ɝɑɜɑɐɔə-

əɚɕ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɔ ɜɑɍɜɌ mAS  ɜɌɎəɚɟɐɌɗɑəɌ ɚɞ 

Ɏɝɑɡ Ɏɑɜɤɔə ɛɔɜɌɘɔɐɧ.  

 
ȳɌɘɑɣɌəɔɑ 2.1. ɂɑəɞɜ ɝɠɑɜɧ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɛɜɚɔɓɎɚɗɨ-

əɚɕ ɛɔɜɌɘɔɐɧ, ɗɑɒɔɞ əɌ ɛɑɜɛɑəɐɔɖɟɗɫɜɑ ɖ ɚɝəɚɎɌəɔɪ ɛɔ-
ɜɌɘɔɐɧ, ɛɜɚɎɑɐɑəəɚɘ ɣɑɜɑɓ ɢɑəɞɜ ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɚɝəɚɎɌ-

əɔɫ ɚɖɜɟɒəɚɝɞɔ. 
 

ȿɞɎɑɜɒɐɑəɔɑ 3. ɂɑəɞɜ ɝɠɑɜɧ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɛɜɌɎɔɗɨəɚɕ 

ɞɜɑɟɏɚɗɨəɚɕ ɛɔɜɌɘɔɐɧ, ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ ɛɔɜɌɘɔɐɧ.  

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ SABC ð ɛɜɌɎɔɗɨəɌɫ ɞɜɑɟɏɚɗɨəɌɫ 

ɛɔɜɌɘɔɐɌ, , ,SA SB SC AB AC BC M ð ɝɑɜɑɐɔəɌ 

ɜɑɍɜɌ .AB  

 
 

ȾɌɖ ɖɌɖ ɛɔɜɌɘɔɐɌ ɛɜɌɎɔɗɨəɌɫ, ɞɚ ɛɗɚɝɖɚɝɞɨ CSM ɫɎɗɫɑɞɝɫ 

ɝɑɜɑɐɔəəɚɕ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɨɪ ɜɑɍɜɌ AB  ɔ ɛɜɚɡɚ-

ɐɔɞ ɣɑɜɑɓ Ɏɧɝɚɞɟ .SH  ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɎɧɝɚɞɌ ɛɔɜɌɘɔɐɧ ɛɜɔ-

əɌɐɗɑɒɔɞ ɝɑɜɑɐɔəəɧɘ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɘ ɛɗɚɝɖɚɝɞɫɘ Ɏɝɑɡ ɜɑ-

ɍɑɜ ɚɝəɚɎɌəɔɫ. 

ȼɌɝɝɘɚɞɜɔɘ ɛɗɚɝɖɚɝɞɨ .CSM  ȱɝɗɔ HSC , ɞɚ 

2HOC , .OSC  ȾɚɏɐɌ ,OS R OC 

cos ( )OH R HOC  ɔ ɐɗɫ Ɏɧɣɔɝɗɑəɔɫ ɜɌɐɔɟɝɌ ɘɚɒəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɚɚɞəɚɤɑəɔɑ 

 

cosSH R R 2  
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ȽɗɑɐɝɞɎɔɑ 3.1. ȼɌɐɔɟɝ ɝɠɑɜɧ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɛɜɌɎɔɗɨəɚ-

ɏɚ ɞɑɞɜɌɩɐɜɌ ɝ ɜɑɍɜɚɘ ,a ɜɌɎɑə 
6

.
4

a
  

ȰɑɕɝɞɎɔɞɑɗɨəɚ, 

3 3 3 6
, , , ,

2 6 3 3

a a a a
SM MH HC SH  

6 1
cos , cos 2 ,

3 3
 

6
.

1 cos 2 4

SH a
R  

 

ȿɞɎɑɜɒɐɑəɔɑ 4. ɂɑəɞɜ ɝɠɑɜɧ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɛɜɌɎɔɗɨəɚɕ 

ɣɑɞɧɜɑɡɟɏɚɗɨəɚɕ ɛɔɜɌɘɔɐɧ, ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ ɛɔɜɌɘɔɐɧ.  
 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ SABCD ð ɛɜɌɎɔɗɨəɌɫ ɣɑɞɧɜɑɡ-

ɟɏɚɗɨəɌɫ ɛɔɜɌɘɔɐɌ, ,SA SB SC SD 

.AB AD BC CD ȾɌɖ ɖɌɖ ɎɧɝɚɞɌ ɛɔɜɌɘɔɐɧ ɛɜɔəɌɐɗɑ-

ɒɔɞ ɝɑɜɑɐɔəəɧɘ ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɘ ɛɗɚɝɖɚɝɞɫɘ Ɏɝɑɡ ɜɑɍɑɜ ɚɝ-

əɚɎɌəɔɫ, ɞɚ ɢɑəɞɜ ɝɠɑɜɧ ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ. 

 

 
 

ȼɌɝɝɘɚɞɜɔɘ ɛɗɚɝɖɚɝɞɨ .ASC  ȱɝɗɔ ,HSC ɞɚ 

,OSC  2 .HOC  ȾɚɏɐɌ ,OS OA OC R 

cos ( )OH R HOC  ɔ ɐɗɫ Ɏɧɣɔɝɗɑəɔɫ ɜɌɐɔɟɝɌ ɘɚɒəɚ 

ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɚɚɞəɚɤɑəɔɑ 

 

2cosRROHRSH  
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ȳɌɘɑɣɌəɔɑ 2.2. ȱɝɗɔ ɔɓɎɑɝɞəɧ ɖɚɚɜɐɔəɌɞɧ ɣɑɞɧɜɑɡ ɞɚɣɑɖ 

( , , ) 1, 2, 3, 4,k k kx y z k  ɗɑɒɌɥɔɡ əɌ ɝɠɑɜɑ, ɞɚ ɜɌɐɔɟɝ 

ɝɠɑɜɧ R  ɔ ɖɚɚɜɐɔəɌɞɧ ɢɑəɞɜɌ ɝɠɑɜɧ 0 0( , , )oO x y z  

ɘɚɒəɚ əɌɕɞɔ, ɜɑɤɔɎ ɝɔɝɞɑɘɟ ɟɜɌɎəɑəɔɕ  
2 2 2 2

0 0 0( ) ( ) ( ) ( 1, 2, 3, 4)k k kx x y y z z R k

 
 
Ƚɠɚɜɘɟɗɔɜɟɑɘ əɑɚɍɡɚɐɔɘɚɑ ɔ ɐɚɝɞɌɞɚɣəɚɑ ɟɝɗɚɎɔɑ ɝɟɥɑɝɞ-

ɎɚɎɌəɔɫ ɝɠɑɜɧ, ɚɛɔɝɌəəɚɕ ɚɖɚɗɚ ɛɜɔɓɘɧ. 

 

ȿɞɎɑɜɒɐɑəɔɑ 5. Ⱥɖɚɗɚ ɛɜɔɓɘɧ ɘɚɒəɚ ɚɛɔɝɌɞɨ ɝɠɑɜɟ ɞɚɏɐɌ 

ɔ ɞɚɗɨɖɚ ɞɚɏɐɌ, ɖɚɏɐɌ ɛɜɔɓɘɌ ɛɜɫɘɌɫ ɔ ɚɖɚɗɚ ɑɑ ɚɝəɚɎɌəɔɫ 
ɘɚɒəɚ ɚɛɔɝɌɞɨ ɚɖɜɟɒəɚɝɞɨ.  

 
ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ ɚɖɚɗɚ ɛɜɔɓɘɧ ɚɛɔɝɌəɌ ɝɠɑɜɌ. ȾɚɏɐɌ 

Ɏ ɝɑɣɑəɔɔ ɝɠɑɜɧ ɛɗɚɝɖɚɝɞɨɪ ɚɝəɚɎɌəɔɫ ɛɚɗɟɣɔɞɝɫ ɚɖɜɟɒəɚɝɞɨ, 

ɚɛɔɝɌəəɌɫ ɚɖɚɗɚ ɚɝəɚɎɌəɔɫ, Ɍ Ɏ ɝɑɣɑəɔɔ ɝɠɑɜɧ ɍɚɖɚɎɧɘɔ ɏɜɌ-

əɫɘɔ ð ɛɌɜɌɗɗɑɗɚɏɜɌɘɘɧ, ɎɛɔɝɌəəɧɑ Ɏ ɚɖɜɟɒəɚɝɞɔ. ȱɝɗɔ ɛɌ-
ɜɌɗɗɑɗɚɏɜɌɘɘ ɎɛɔɝɌə Ɏ ɚɖɜɟɒəɚɝɞɨ, ɞɚ ɚə ɫɎɗɫɑɞɝɫ ɛɜɫɘɚ-

ɟɏɚɗɨəɔɖɚɘ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, Ɏɝɑ ɍɚɖɚɎɧɑ ɜɑɍɜɌ ɛɜɔɓɘɧ 

ɛɑɜɛɑəɐɔɖɟɗɫɜəɧ ɚɝəɚɎɌəɔɪ. 

ȺɍɜɌɞəɚ. Ȼɟɝɞɨ 1,P P ð ɢɑəɞɜɧ ɚɖɜɟɒəɚɝɞɑɕ, ɚɛɔɝɌəəɧɡ 

ɚɖɚɗɚ ɚɝəɚɎɌəɔɕ ɛɜɫɘɚɕ ɛɜɔɓɘɧ. ȾɚɏɐɌ ɚɞɜɑɓɚɖ 1PPɛɑɜɛɑəɐɔ-

ɖɟɗɫɜɑə ɚɝəɚɎɌəɔɪ, Ɍ ɝɑɜɑɐɔəɌ ɚɞɜɑɓɖɌ ɞɚɣɖɌ O  ɜɌɎəɚɟɐɌɗɑəɌ 

ɚɞ Ɏɝɑɡ Ɏɑɜɤɔə ɛɜɔɓɘɧ ɔ ɫɎɗɫɑɞɝɫ ɢɑəɞɜɚɘ ɚɛɔɝɌəəɚɏɚ ɤɌɜɌ. 

 

Ä 3.  ȮɛɔɝɌəəɧɑ ɝɠɑɜɧ 

 

ȿɞɎɑɜɒɐɑəɔɑ 6. ȱɝɗɔ ɝɠɑɜɌ ɖɌɝɌɑɞɝɫ ɐɎɟɡ ɛɑɜɑɝɑɖɌɪɥɔɡɝɫ 

ɛɗɚɝɖɚɝɞɑɕ, ɞɚ ɑɑ ɢɑəɞɜ ɗɑɒɔɞ əɌ ɍɔɝɝɑɖɞɚɜəɚɕ ɛɗɚɝɖɚɝɞɔ ɐɎɟ-

ɏɜɌəəɚɏɚ ɟɏɗɌ, ɚɍɜɌɓɚɎɌəəɚɏɚ ɩɞɔɘɔ ɛɗɚɝɖɚɝɞɫɘɔ.  

 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ ,  ð ɓɌɐɌəəɧɑ ɛɗɚɝɖɚɝɞɔ,  = l 

MEK 2  ð ɗɔəɑɕəɧɕ ɟɏɚɗ ɐɎɟɏɜɌəəɚɏɚ ɟɏɗɌ,  ð ɍɔɝɝɑɖɞɚɜ-

əɌɫ ɛɗɚɝɖɚɝɞɨ. ȱɝɗɔ AM  , AK   ,AM AK R  ɞɚ ɢɑəɞɜ 

ɝɠɑɜɧ A  ɜɌɎəɚɟɐɌɗɑə ɚɞ ɝɞɚɜɚə ɗɔəɑɕəɚɏɚ ɟɏɗɌ, ɗɑɒɔɞ əɌ ɍɔɝ-
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ɝɑɖɞɜɔɝɑ ɗɔəɑɕəɚɏɚ ɟɏɗɌ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɗɑɒɔɞ əɌ ɍɔɝɝɑɖɞɚɜ-
əɚɕ ɛɗɚɝɖɚɝɞɔ.  

 

 
 

ȼɌɝɝɞɚɫəɔɑ ɚɞ ɢɑəɞɜɌ ɝɠɑɜɧ ɐɚ ɛɜɫɘɚɕ l  ɜɌɎəɚ 

, .
2

sin
2

R
EA KE R ctg  

 

ȿɞɎɑɜɒɐɑəɔɑ 7. ȱɝɗɔ ɝɠɑɜɌ ɎɛɔɝɌəɌ Ɏ ɘəɚɏɚɏɜɌəəɔɖ,  

ɞɚ ɑɑ ɢɑəɞɜ ɗɑɒɔɞ əɌ ɛɑɜɑɝɑɣɑəɔɔ Ɏɝɑɡ ɍɔɝɝɑɖɞɚɜəɧɡ ɛɗɚɝɖɚ-

ɝɞɑɕ ɘəɚɏɚɏɜɌəəɔɖɌ. 
 
ȿɞɎɑɜɒɐɑəɔɑ 8. (Ⱥ ɝɟɥɑɝɞɎɚɎɌəɔɔ ɎɛɔɝɌəəɚɕ ɝɠɑɜɧ)  

Ȯ ɛɜɚɔɓɎɚɗɨəɟɪ ɞɜɑɟɏɚɗɨəɟɪ ɛɔɜɌɘɔɐɟ ɘɚɒəɚ ɎɛɔɝɌɞɨ ɝɠɑ-

ɜɟ.  

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ SABC ð ɞɜɑɟɏɚɗɨəɌɫ ɛɔɜɌɘɔɐɌ, 

,AKS CMS ð ɍɔɝɝɑɖɞɚɜəɧɑ ɛɗɚɝɖɚɝɞɔ ɐɎɟɏɜɌəəɧɡ ɟɏɗɚɎ ɝ 

ɜɑɍɜɌɘɔBC ɔ ,AB SP ð ɛɜɫɘɌɫ ɔɡ ɛɑɜɑɝɑɣɑəɔɫ. Ȼɚ ɝɎɚɕɝɞɎɟ 

ɍɔɝɝɑɖɞɚɜəɧɡ ɛɗɚɝɖɚɝɞɑɕ, ɎɝɫɖɌɫ ɞɚɣɖɌ ɛɜɫɘɚɕ SP ɜɌɎəɚɟɐɌ-

ɗɑəɌ ɚɞ ɍɚɖɚɎɧɡ ɏɜɌəɑɕ ɛɔɜɌɘɔɐɧ.  

ȭɔɝɝɑɖɞɚɜəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ ɐɎɟɏɜɌəəɚɏɚ ɟɏɗɌ, ɚɍɜɌɓɚɎɌəəɚ-
ɏɚ ɚɝəɚɎɌəɔɑɘ ɔ ɍɚɖɚɎɚɕ ɏɜɌəɨɪ 

ASB ɛɑɜɑɝɑɖɌɑɞ ɛɜɫɘɟɪ SPɎ ɞɚɣɖɑ 
,O  ɜɌɎəɚɟɐɌɗɑəəɚɕ ɟɒɑ ɚɞ Ɏɝɑɡ ɏɜɌ-

əɑɕ ɛɔɜɌɘɔɐɧ.  

ȾɚɣɖɌ O  ɫɎɗɫɑɞɝɫ ɢɑəɞɜɚɘ ɝɠɑɜɧ, 

ɎɛɔɝɌəəɚɕ Ɏ ɞɜɑɟɏɚɗɨəɟɪ ɛɔɜɌɘɔɐɟ 

.SABC 
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Ȯɚɛɜɚɝ: Ȼɚɣɑɘɟ ɍɔɝɝɑɖɞɚɜəɌɫ ɛɗɚɝɖɚɝɞɨ ɘɑɒɐɟ ɚɝəɚɎɌəɔɑɘ 

ɔ ɍɚɖɚɎɧɘ ɜɑɍɜɚɘ əɑ ɛɌɜɌɗɗɑɗɨəɌ ɛɜɫɘɚɕ SP ɔ əɑ ɝɚɐɑɜɒɔɞ 

ɑɑ? 

 
ȿɞɎɑɜɒɐɑəɔɑ 9. ɂɑəɞɜ ɝɠɑɜɧ, ɎɛɔɝɌəəɚɕ Ɏ ɛɜɌɎɔɗɨəɟɪ 

ɞɜɑɟɏɚɗɨəɟɪ ɛɔɜɌɘɔɐɟ, ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ ɛɔɜɌɘɔɐɧ.  

 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ ,M K  ð ɝɑɜɑɐɔəɧ ɜɑɍɑɜ , .AB BC  

ȾɚɏɐɌ ɛɗɚɝɖɚɝɞɔ CSMASK,  ɫɎɗɫɪɞɝɫ ɍɔɝɝɑɖɞɚɜəɧɘɔ ɛɗɚɝɖɚ-

ɝɞɫɘɔ ɐɗɫ ɐɎɟɏɜɌəəɧɡ ɟɏɗɚɎ, ɛɑɜɑɝɑɖɌɪɥɔɡɝɫ ɛɚ ɜɑɍɜɌɘ 

, ,AS CS ɔ ɎɧɝɚɞɌ SHɫɎɗɫɑɞɝɫ ɛɑɜɑɝɑɣɑəɔɑɘ ɩɞɔɡ ɛɗɚɝɖɚ-

ɝɞɑɕ. 

 
 

ȾɌɖ ɖɌɖ Ɏ ɞɜɑɟɏɚɗɨəɔɖɑ ASK OH OT R ɔ OK  ð ɍɔɝ-

ɝɑɖɞɜɔɝɌ ɟɏɗɌ ,ASK ɞɚ OH HK tg , ,SH R OS 

.
sin

R
OS R  

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɜɌɐɔɟɝ ɎɛɔɝɌəəɚɏɚ ɤɌɜɌ ɘɚɒəɚ əɌɕɞɔ ɔɓ ɝɚɚɞ-

əɚɤɑəɔɫ  

R HK tg , 
sin

R
SH R

̝
 

ȳɌɘɑɣɌəɔɑ 3.1. Ȱɗɫ əɌɡɚɒɐɑəɔɫ ɜɌɐɔɟɝɌ ɎɛɔɝɌəəɚɕ ɚɖɜɟɒ-

əɚɝɞɔ ɘɚɒəɚ ɎɚɝɛɚɗɨɓɚɎɌɞɨɝɫ ɞɌɖɒɑ ɝɎɚɕɝɞɎɚɘ ɍɔɝɝɑɖɞɜɔɝɧ  

: : , , .SO OH SK HK OH R SO R SH 
 

 
ȳɌɘɑɣɌəɔɑ 3.2. Ȯ ɛɜɌɎɔɗɨəɚɕ ɞɜɑɟɏɚɗɨəɚɕ ɛɔɜɌɘɔɐɑ Ɏɧɣɔɝ-

ɗɔɞɨ ɟɏɗɧ ,  ɔɗɔ Ɏɧɝɚɞɟ ɐɚɝɞɌɞɚɣəɚ ɛɜɚɝɞɚ.  
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ȽɗɑɐɝɞɎɔɑ 4.2. ȼɌɐɔɟɝ ɤɌɜɌ, ɎɛɔɝɌəəɚɏɚ Ɏ ɛɜɌɎɔɗɨəɧɕ 

ɞɑɞɜɌɩɐɜ ɝ ɜɑɍɜɚɘ ,a  ɜɌɎɑə 
6

.
12

a
  

ȰɑɕɝɞɎɔɞɑɗɨəɚ, 
3 3 6

, , .
2 6 3

a a a
SK HK SH   

Ȼɚ ɝɎɚɕɝɞɎɟ ɍɔɝɝɑɖɞɜɔɝɧ KO : 
1

3

SO SK
R

OH HK
 

1 6
.

4 12

a
SH  

 

ȿɞɎɑɜɒɐɑəɔɑ 10. ɂɑəɞɜ ɝɠɑɜɧ, ɎɛɔɝɌəəɚɕ Ɏ ɛɜɌɎɔɗɨ-
əɟɪ ɣɑɞɧɜɑɡɟɏɚɗɨəɟɪ ɛɔɜɌɘɔɐɟ, ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ ɛɔɜɌɘɔɐɧ.  

 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɗɚɝɖɚɝɞɔ ,ASC DSB ɫɎɗɫɪɞɝɫ ɍɔɝɝɑɖ-

ɞɚɜəɧɘɔ ɛɗɚɝɖɚɝɞɫɘɔ ɐɗɫ ɐɎɟɏɜɌəəɧɡ ɟɏɗɚɎ, ɛɑɜɑɝɑɖɌɪɥɔɡɝɫ 

ɛɚ ɜɑɍɜɌɘ , ,AS DS  Ɍ ɎɧɝɚɞɌ SH  ɫɎɗɫɑɞɝɫ ɛɜɫɘɚɕ ɛɑɜɑɝɑɣɑ-

əɔɫ ɩɞɔɡ ɛɗɚɝɖɚɝɞɑɕ. ȱɝɗɔ ,E Fð ɝɑɜɑɐɔəɧ ɜɑɍɑɜ , ,AD BC  

ɞɚ ɛɗɚɝɖɚɝɞɨ ESF ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɢɑəɞɜ ɤɌɜɌ, Ɍ ɤɌɜ ɖɌɝɌɑɞɝɫ 

ɏɜɌəɑɕ ,ASD BSC ɛɚ ɛɜɫɘɧɘ , .ES FS ȾɚɏɐɌ, 

OM ON OH R ɔ Oð ɢɑəɞɜ ɚɖɜɟɒəɚɝɞɔ, ɎɛɔɝɌəəɚɕ 

Ɏ ɞɜɑɟɏɚɗɨəɔɖ .ESF   

 

 
 

ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɜɌɐɔɟɝ ɎɛɔɝɌəəɚɏɚ ɤɌɜɌ ɘɚɒəɚ əɌɕɞɔ ɔɓ ɝɚ-

ɚɞəɚɤɑəɔɫ  

2
R HF tg  



 14 

ȳɌɘɑɣɌəɔɑ 3.3. ȼɌɐɔɟɝ ɚɖɜɟɒəɚɝɞɔ, ɎɛɔɝɌəəɚɕ Ɏ ɞɜɑɟɏɚɗɨ-

əɔɖ ESF, ɘɚɒəɚ ɞɌɖɒɑ əɌɕɞɔ ɔɓ ɠɚɜɘɟɗɧ ɛɗɚɥɌɐɔ ɞɜɑɟɏɚɗɨ-

əɔɖɌ ,ESFS p R  ɏɐɑ p ð ɛɑɜɔɘɑɞɜ ɞɜɑɟɏɚɗɨəɔɖɌ. 

 

 

 
ȳɌɘɑɣɌəɔɑ 3.4. Ȱɗɫ əɌɡɚɒɐɑəɔɫ ɜɌɐɔɟɝɌ ɘɚɒəɚ ɞɌɖɒɑ Ɏɚɝ-

ɛɚɗɨɓɚɎɌɞɨɝɫ ɝɎɚɕɝɞɎɚɘ ɍɔɝɝɑɖɞɜɔɝɧ FO. 

 

: : , .SO R SF HF R SO SH 

 

ȳɌɘɑɣɌəɔɑ 3.5. Ⱦɜɑɟɏɚɗɨəɔɖ ESFɫɎɗɫɑɞɝɫ ɜɌɎəɚɍɑɐɜɑəəɧɘ, 

ɛɚɩɞɚɘɟ Ɏɧɣɔɝɗɔɞɨ Ɏɑɗɔɣɔəɟ ɟɏɗɌ , ɛɑɜɔɘɑɞɜ ɔɗɔ ɛɗɚɥɌɐɨ 

ɞɜɑɟɏɚɗɨəɔɖ ESF ɐɚɝɞɌɞɚɣəɚ ɛɜɚɝɞɚ.  

 

 

ȿɞɎɑɜɒɐɑəɔɑ 11. ȱɝɗɔ Ɏɝɑ ɍɚɖɚɎɧɑ ɏɜɌəɔ ɛɔɜɌɘɔɐɧ əɌ-

ɖɗɚəɑəɧ ɖ ɛɗɚɝɖɚɝɞɔ ɚɝəɚɎɌəɔɫ ɛɚɐ ɚɐəɔɘ ɟɏɗɚɘ, ɞɚ ɞɚɣɖɌ ɛɑ-
ɜɑɝɑɣɑəɔɫ Ɏɧɝɚɞɧ ɛɔɜɌɘɔɐɧ ɝ ɍɔɝɝɑɖɞɜɔɝɚɕ ɟɏɗɌ, ɚɍɜɌɓɚɎɌə-

əɚɏɚ Ɍɛɚɠɑɘɚɕ ɔ ɑɑ ɛɜɚɑɖɢɔɑɕ əɌ ɛɗɚɝɖɚɝɞɨ ɚɝəɚɎɌəɔɫ, 

ɫɎɗɫɑɞɝɫ ɢɑəɞɜɚɘ ɎɛɔɝɌəəɚɏɚ ɤɌɜɌ.  

 
ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. ȷɑɏɖɚ ɐɚɖɌɓɌɞɨ, ɣɞɚ ɟɖɌɓɌəəɌɫ ɞɚɣɖɌ ɜɌɎ-

əɚɟɐɌɗɑəɌ ɚɞ Ɏɝɑɡ ɏɜɌəɑɕ ɛɔɜɌɘɔɐɧ.  
 

ȿɞɎɑɜɒɐɑəɔɑ 12. ȱɝɗɔ ɤɌɜ, ɎɛɔɝɌəəɧɕ Ɏ ɞɜɑɟɏɚɗɨəɟɪ ɛɔ-

ɜɌɘɔɐɟ, ɖɌɝɌɑɞɝɫ ɛɗɚɝɖɚɝɞɔ ɚɝəɚɎɌəɔɫ Ɏ ɢɑəɞɜɑ ɎɛɔɝɌəəɚɕ Ɏ 

ɚɝəɚɎɌəɔɑ ɚɖɜɟɒəɚɝɞɔ, ɞɚ Ɏɝɑ ɐɎɟɏɜɌəəɧɑ ɟɏɗɧ ɘɑɒɐɟ ɍɚɖɚ-

Ɏɧɘɔ ɏɜɌəɫɘɔ ɔ ɚɝəɚɎɌəɔɑɘ ɜɌɎəɧ ɔ ɢɑəɞɜ ɤɌɜɌ ɗɑɒɔɞ əɌ 

Ɏɧɝɚɞɑ ɛɔɜɌɘɔɐɧ.  
 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. ȼɌɝɝɘɚɞɜɔɘ ɞɜɑɟɏɚɗɨəɟɪ ɛɔɜɌɘɔɐɟ SABC 

ɝ Ɏɑɜɤɔəɚɕ S  ɔ ɚɝəɚɎɌəɔɑɘ .ABC  Ȼɟɝɞɨ ɤɌɜ ɜɌɐɔɟɝɌ R  ɝ 

ɢɑəɞɜɚɘ Ɏ ɞɚɣɖɑ O  ɖɌɝɌɑɞɝɫ ɛɗɚɝɖɚɝɞɔ ɚɝəɚɎɌəɔɫ Ɏ ɞɚɣɖɑ ,P  Ɍ 

ɚɖɜɟɒəɚɝɞɨ ɜɌɐɔɟɝɌ m ɝ ɢɑəɞɜɚɘ Ɏ ɞɚɣɖɑ P  ɖɌɝɌɑɞɝɫ ɜɑɍɑɜ 

, ,AB BC CA Ɏ ɞɚɣɖɌɡ , , :K L T  .PK PL PT m  

Ȯ ɛɗɚɝɖɚɝɞɔ ASB ɛɜɚɎɑɐɑɘ ɚɞɜɑɓɚɖ KE  ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ 

,AB Ɍ Ɏ ɛɗɚɝɖɚɝɞɔ BSC ð ɚɞɜɑɓɚɖ LF  ɛɑɜɛɑəɐɔɖɟɗɫɜəɚ .BC  



 15 

ȾɚɏɐɌ ɟɏɗɧ ,EKO FLO ɫɎɗɫɪɞɝɫ ɗɔəɑɕəɧɘɔ ɟɏɗɌɘɔ ɝɚɚɞɎɑɞ-

ɝɞɎɟɪɥɔɡ ɐɎɟɏɜɌəəɧɡ ɟɏɗɚɎ, Ɍ ,OK OL  ð ɍɔɝɝɑɖɞɜɔɝɧ ɩɞɔɡ 

ɟɏɗɚɎ. 

ȾɌɖ ɖɌɖ tg  = 

OP R OP
tg

KP m PL
, ɞɚ ɐɎɟ-

ɏɜɌəəɧɑ ɟɏɗɧ ɜɌɎəɧ 

2EKP  = 2  FLP  

ȰɌɗɑɑ, ɑɝɗɔ Ɏɝɑ ɏɜɌəɔ ɛɔ-

ɜɌɘɔɐɧ əɌɖɗɚəɑəɧ ɖ ɛɗɚɝɖɚ-

ɝɞɔ ɚɝəɚɎɌəɔɫ ɛɚɐ ɚɐəɔɘ ɟɏ-

ɗɚɘ, ɞɚ ɎɑɜɤɔəɌ ɛɔɜɌɘɔɐɧ 

ɛɜɚɑɖɞɔɜɟɑɞɝɫ Ɏ ɞɚɣɖɟ P  ð 
ɢɑəɞɜ ɚɖɜɟɒəɚɝɞɔ, ɎɛɔɝɌə-

əɚɕ Ɏ ɚɝəɚɎɌəɔɑ. 

ȴɓ ɟɝɗɚɎɔɕ 

,SP ABC OP ABC 

ɝɗɑɐɟɑɞ, ɣɞɚ ɞɚɣɖɌ O  ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ ɛɔɜɌɘɔɐɧ .SP   

 
ȳɌɘɑɣɌəɔɑ 3.6. ȴɓ ɐɚɖɌɓɌəəɚɏɚ ɟɞɎɑɜɒɐɑəɔɫ ɝɗɑɐɟɑɞ, ɣɞɚ, Ɏ 

ɐɑɕɝɞɎɔɞɑɗɨəɚɝɞɔ, ɞɚɣɖɔ E  ɔ F  ɝɚɎɛɌɐɌɪɞ ɝ ɞɚɣɖɚɕ .S  

 

 

 

ȿɞɎɑɜɒɐɑəɔɑ 13. Ȼɟɝɞɨ ɝɠɑɜɌ ɜɌɐɔɟɝɌ R ɖɌɝɌɑɞɝɫ ɏɜɌəɑɕ 

ɞɜɑɡɏɜɌəəɚɏɚ ɟɏɗɌ A  ɖɟɍɌ 
1 1 1 1.ABCDA B C D  ȾɚɏɐɌ ɢɑəɞɜ ɝɠɑɜɧ 

ɗɑɒɔɞ əɌ ɐɔɌɏɚəɌɗɔ ɖɟɍɌ ɔ ɫɎɗɫɑɞɝɫ Ɏɑɜɤɔəɚɕ ɖɟɍɌ ɝ ɜɑɍɜɚɘ 

,R  Ɏɝɞɜɚɑəəɚɏɚ Ɏ ɞɜɑɡɏɜɌəəɧɕ ɟɏɚɗ .A  

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. ȰɑɕɝɞɎɔɞɑɗɨəɚ, ɜɌ-

ɐɔɟɝɧ ,OF  ,OE  ,OK  ɛɜɚɎɑɐɑəəɧɑ ɔɓ 

ɢɑəɞɜɌ O  Ɏ ɞɚɣɖɔ ɖɌɝɌəɔɫ, ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɧ ɏɜɌəɫɘ ɖɟɍɌ. 

ȾɚɏɐɌ AMETPKOF ð ɖɟɍ ɝ ɜɑɍɜɚɘ 

Rɔ ɎɑɜɤɔəɌ ɖɟɍɌ ɗɑɒɔɞ əɌ ɐɔɌɏɚəɌɗɔ 
AO Ɍ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, əɌ ɐɔɌɏɚəɌɗɔ 1.AC  
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ȿɞɎɑɜɒɐɑəɔɑ 14. Ȯ ɛɜɫɘɟɪ ɛɜɔɓɘɟ ɘɚɒəɚ ɎɛɔɝɌɞɨ ɝɠɑɜɟ 
ɞɚɏɐɌ ɔ ɞɚɗɨɖɚ ɞɚɏɐɌ, ɖɚɏɐɌ Ɏ ɚɝəɚɎɌəɔɑ ɛɜɔɓɘɧ ɘɚɒəɚ Ɏɛɔ-

ɝɌɞɨ ɚɖɜɟɒəɚɝɞɨ, ɐɔɌɘɑɞɜ ɖɚɞɚɜɚɕ ɜɌɎɑə Ɏɧɝɚɞɑ ɛɜɔɓɘɧ.  
 

ȹɑɚɍɡɚɐɔɘɚɝɞɨ. Ȼɟɝɞɨ Ɏ ɛɜɔɓɘɟ ɘɚɒəɚ ɎɛɔɝɌɞɨ ɝɠɑɜɟ. ȾɌɖ 

ɖɌɖ ɜɌɐɔɟɝ, ɛɜɚɎɑɐɑəəɧɕ Ɏ ɞɚɣɖɟ ɖɌɝɌəɔɫ ɝɠɑɜɧ ɔ ɛɗɚɝɖɚɝɞɔ 

ɛɑɜɛɑəɐɔɖɟɗɫɜɑə ɛɗɚɝɖɚɝɞɔ, ɞɚ ɎɧɝɚɞɌ ɛɜɔɓɘɧ ɜɌɎəɌ ɐɔɌɘɑɞ-
ɜɟ ɝɠɑɜɧ. ȰɌɗɑɑ, ɛɜɚɎɑɐɑɘ ɛɗɚɝɖɚɝɞɨ ɣɑɜɑɓ ɢɑəɞɜ ɎɛɔɝɌəəɚɕ 

ɝɠɑɜɧ ɛɌɜɌɗɗɑɗɨəɚ ɚɝəɚɎɌəɔɪ. ȻɜɔɓɘɌ ɛɜɫɘɌɫ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, 

Ɏ ɝɑɣɑəɔɔ ɛɜɔɓɘɧ ɩɞɚɕ ɛɗɚɝɖɚɝɞɨɪ ɛɚɗɟɣɔɞɝɫ ɘəɚɏɚɟɏɚɗɨəɔɖ, 

ɜɌɎəɧɕ ɚɝəɚɎɌəɔɪ, ɝ ɎɛɔɝɌəəɚɕ Ɏ əɑɏɚ ɚɖɜɟɒəɚɝɞɨɪ əɟɒəɚɏɚ 

ɜɌɐɔɟɝɌ. 

 
ȰɚɝɞɌɞɚɣəɚɝɞɨ. ȾɌɖ ɖɌɖ ɛɜɔɓɘɌ ɛɜɫɘɌɫ, Ɍ Ɏ ɚɝəɚɎɌəɔɑ ɑɑ 

ɘɚɒəɚ ɎɛɔɝɌɞɨ ɚɖɜɟɒəɚɝɞɨ,  ɜɌɐɔɟɝ R   ɖɚɞɚɜɚɕ ɜɌɎɑə ɛɚɗɚɎɔ-

əɑ Ɏɧɝɚɞɧ ɛɜɔɓɘɧ, ɞɚ ɚɞɜɑɓɚɖ ɐɗɔəɧ R2  ɝɚɑɐɔəɫɪɥɔɕ ɢɑəɞɜɧ 
ɚɖɜɟɒəɚɝɞɑɕ, ɛɑɜɛɑəɐɔɖɟɗɫɜɑə ɚɝəɚɎɌəɔɪ. ȾɚɏɐɌ ɝɠɑɜɌ ɜɌ-

ɐɔɟɝɌ  R  ɝ ɢɑəɞɜɚɘ əɌ ɝɑɜɑɐɔəɑ ɩɞɚɏɚ ɚɞɜɑɓɖɌ ɖɌɝɌɑɞɝɫ Ɏɝɑɡ 

ɍɚɖɚɎɧɡ ɏɜɌəɑɕ ɛɜɔɓɘɧ ɔ ɚɝəɚɎɌəɔɕ.  

 

Ä 4. ȽɠɑɜɌ ɖɌɝɌɑɞɝɫ ɐɎɟɡ ɗɟɣɑɕ,  

Ɏɧɡɚɐɫɥɔɡ ɔɓ ɚɐəɚɕ ɞɚɣɖɔ 

 

ȿɞɎɑɜɒɐɑəɔɑ 15. Ȼɟɝɞɨ ɝɠɑɜɌ ɖɌɝɌɑɞɝɫ ɐɎɟɡ ɗɟɣɑɕ ,, KBKA  

Ɏɧɡɚɐɫɥɔɡ ɔɓ ɞɚɣɖɔ .K  ȾɚɏɐɌ ɢɑəɞɜ ɝɠɑɜɧ ɗɑɒɔɞ əɌ ɛɗɚɝɖɚ-

ɝɞɔ ,  ɛɜɚɡɚɐɫɥɑɕ ɣɑɜɑɓ ɍɔɝɝɑɖɞɜɔɝɟ ɟɏɗɌ AKB   ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɚ ɛɗɚɝɖɚɝɞɔ ɩɞɚɏɚ ɟɏɗɌ.  
 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ Oð ɢɑəɞɜ ɝɠɑɜɧ, ,E F  ð ɞɚɣɖɔ ɖɌ-

ɝɌəɔɫ ɤɌɜɌ ɔ ɗɟɣɑɕ. ȴɓ ɟɝɗɚɎɔɫ ɖɌɝɌəɔɫ ɝɗɑɐɟɑɞ, ɣɞɚ 

, ,OE KB OF KA  .OE OF R  Ⱥɛɟɝɞɔɘ ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜ OH  əɌ ɛɗɚɝɖɚɝɞɨ ɟɏɗɌ .AKB  Ȼɚ ɞɑɚɜɑɘɑ ɚ ɞɜɑɡ ɛɑɜɛɑəɐɔ-

ɖɟɗɫɜɌɡ , .HE KB HF KA  
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Ȼɜɫɘɚɟɏɚɗɨəɧɑ ɞɜɑɟɏɚɗɨəɔɖɔ ɜɌɎəɧ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, 

.HE HF  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɞɚɣɖɌ H  ɜɌɎəɚɟɐɌɗɑəɌ ɚɞ ɝɞɚɜɚə 

ɟɏɗɌ, Ɍ ɞɚɣɖɌ O  ɗɑɒɔɞ əɌ ɛɗɚɝɖɚɝɞɔ, ɛɜɚɡɚɐɫɥɑɕ ɣɑɜɑɓ ɍɔɝɝɑɖ-

ɞɜɔɝɟ ɟɏɗɌ AKBɛɑɜɛɑəɐɔɖɟɗɫɜəɚ ɛɗɚɝɖɚɝɞɔ ɩɞɚɏɚ ɟɏɗɌ.  

 

 

 
ȳɌɘɑɣɌəɔɑ 4.1. ȼɌɝɝɘɚɞɜɔɘ ɖɟɍ 

1 1 1 1.ABCDA B C D     ȾɚɏɐɌ 

1 1 1 1 1 1 1, ,AD D C AC CC AB B C. 

 
 

 

ȿɞɎɑɜɒɐɑəɔɑ 16. Ȼɟɝɞɨ ɤɌɜ ɜɌɐɔɟɝɌ R  ɖɌɝɌɑɞɝɫ ɜɑɍɑɜ 

ɞɜɑɡɏɜɌəəɚɏɚ ɟɏɗɌ A  ɖɟɍɌ 1 1 1 1.ABCDA B C D  ȾɚɏɐɌ ɢɑəɞɜ ɤɌɜɌ 

ɗɑɒɔɞ əɌ ɐɔɌɏɚəɌɗɔ 1AC  ɖɟɍɌ ɔ ɫɎɗɫɑɞɝɫ Ɏɑɜɤɔəɚɕ ɖɟɍɌ ɝ ɜɑɍ-

ɜɚɘ ,
2

R
 Ɏɝɞɜɚɑəəɚɏɚ Ɏ ɞɜɑɡɏɜɌəəɧɕ ɟɏɚɗ .A  

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ O  ð ɢɑəɞɜ 

ɤɌɜɌ.    ȾɚɏɐɌ 

1 1 1 1, ,A D D C AC C C

1 1 1, .AB B C OF OE OK R  

Ȼɚɝɞɜɚɔɘ əɚɎɧɕ ɖɟɍ, ɐɔɌɏɚəɌɗɫɘɔ ɏɜɌ-

əɑɕ ɖɚɞɚɜɚɏɚ ɫɎɗɫɪɞɝɫ , , .OF OE OK  

ȼɑɍɜɚ ɛɚɝɞɜɚɑəəɚɏɚ ɖɟɍɌ ɜɌɎəɚ ,
2

R
 Ɍ 

ɞɚɣɖɔ 1, ,A O C  ɗɑɒɌɞ əɌ ɐɔɌɏɚəɌɗɔ ɖɟɍɌ 1.AC  
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Ä 5. Ȼɜɔɗɚɒɑəɔɑ 

 

ȼɌɝɝɘɚɞɜɔɘ əɑɝɖɚɗɨɖɚ ɛɜɔɘɑɜɚɎ, ɔɗɗɪɝɞɜɔɜɟɪɥɔɡ ɜɌɓɗɔɣ-

əɧɑ ɝɗɟɣɌɔ ɎɓɌɔɘəɚɏɚ ɜɌɝɛɚɗɚɒɑəɔɫ ɤɌɜɌ (ɝɠɑɜɧ) ɝ ɐɜɟɏɔɘɔ 

ɏɑɚɘɑɞɜɔɣɑɝɖɔɘɔ ɚɍɦɑɖɞɌɘɔ.  

ȼɑɤɑəɔɑ ɖɌɒɐɚɏɚ ɛɜɔɘɑɜɌ ɍɟɐɑɘ əɌɣɔəɌɞɨ ɝ əɌɡɚɒɐɑəɔɫ 
(ɛɚɝɞɜɚɑəɔɫ) ɞɚɣɖɔ ɢɑəɞɜɌ ɤɌɜɌ (ɝɠɑɜɧ) əɌ ɚɝəɚɎɑ ɌəɌɗɔɓɌ ɟɝ-

ɗɚɎɔɕ ɔ ɛɜɔɘɑəɑəɔɫ ɐɚɖɌɓɌəəɧɡ Ɏɧɤɑ ɟɞɎɑɜɒɐɑəɔɕ.  

Ȼɚɗɟɣɑəəɟɪ əɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɔəɠɚɜɘɌɢɔɪ ɍɟɐɑɘ ɔɝɛɚɗɨɓɚ-

ɎɌɞɨ ɐɗɫ Ɏɧɣɔɝɗɑəɔɫ ɞɜɑɍɟɑɘɧɡ ɗɔəɑɕəɧɡ Ɏɑɗɔɣɔə.  

 
Ȼɜɔɘɑɜ 1. Ȯ ɚɝəɚɎɌəɔɔ ɛɔɜɌɘɔɐɧ ɗɑɒɔɞ ɜɌɎəɚɝɞɚɜɚəəɔɕ 

ɞɜɑɟɏɚɗɨəɔɖ ɝɚ ɝɞɚɜɚəɚɕ 3, ɚɐəɚ ɔɓ ɍɚɖɚɎɧɡ ɜɑɍɑɜ ɛɑɜɛɑəɐɔɖɟ-

ɗɫɜəɚ ɚɝəɚɎɌəɔɪ ɔ ɜɌɎəɚ 2.  ȹɌɕɞɔ ɜɌɐɔɟɝ ɚɛɔɝɌəəɚɏɚ ɤɌɜɌ.  

 
 

Ȼɚɝɞɜɚɑəɔɑ. Ⱦɚɣɖɔ , ,A B C ɗɑɒɌɞ əɌ ɝɠɑɜɑ, ɝɗɑɐɚɎɌɞɑɗɨ-

əɚ, ɢɑəɞɜ ɝɠɑɜɧ O  ɗɑɒɔɞ əɌ ɛɑɜɛɑəɐɔɖɟɗɫɜɑ  ,l ɛɜɚɎɑɐɑəəɚɘ 

ɣɑɜɑɓ ɢɑəɞɜ ɞɜɑɟɏɚɗɨəɔɖɌ ABCɛɑɜɛɑəɐɔɖɗɫɜəɚ ɛɗɚɝɖɚɝɞɔ ɩɞɚ-

ɏɚ ɞɜɑɟɏɚɗɨəɔɖɌ.  

Ⱦɚɣɖɔ ,B DɗɑɒɌɞ əɌ ɝɠɑɜɑ. ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɢɑəɞɜ ɝɠɑɜɧ ð 

ɩɞɚ ɞɚɣɖɌ ɛɑɜɑɝɑɣɑəɔɫ ɝɑɜɑɐɔəəɚɕ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚ-

ɝɞɔ ɚɞɜɑɓɖɌ BD  ɔ ɛɜɫɘɚɕ .l   

 

Ȯɧɣɔɝɗɑəɔɫ. ȼɌɝɝɘɚɞɜɔɘ ɝɑɣɑəɔɑ ,BDM DE EB. ȾɚɏɐɌ 

,OD OB R  

3 3 2
, 3, 1, 3 1 2.

2 3
BM BK BM BE ED BO  

ȺɞɎɑɞ: 2.R  
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Ȼɜɔɘɑɜ 2. ȺɝəɚɎɌəɔɑɘ ɛɔɜɌɘɔɐɧ ɝɗɟɒɔɞ ɛɜɫɘɚɟɏɚɗɨəɔɖ ɝ 

ɟɏɗɚɘ  ɘɑɒɐɟ ɐɔɌɏɚəɌɗɫɘɔ, Ɍ Ɏɝɑ ɍɚɖɚɎɧɑ ɜɑɍɜɌ ɚɍɜɌɓɟɪɞ ɝ 

ɛɗɚɝɖɚɝɞɨɪ ɚɝəɚɎɌəɔɫ ɟɏɚɗ  ȹɌɕɞɔ ɜɌɝɝɞɚɫəɔɑ ɚɞ ɢɑəɞɜɌ ɚɛɔ-

ɝɌəəɚɏɚ ɤɌɜɌ ɐɚ ɚɝəɚɎɌəɔɫ, ɑɝɗɔ ɜɌɐɔɟɝ ɤɌɜɌ ɜɌɎɑə .R   

 

Ȼɚɝɞɜɚɑəɔɑ. ȾɌɖ ɖɌɖ Ɏɝɑ ɍɚɖɚɎɧɑ 
ɜɑɍɜɌ əɌɖɗɚəɑəɧ ɖ ɛɗɚɝɖɚɝɞɔ ɚɝəɚ-

ɎɌəɔɫ ɛɚɐ ɚɐəɔɘ ɟɏɗɚɘ, ɞɚ ɚɝəɚɎɌəɔɑ 

Ɏɧɝɚɞɧ ɛɚɛɌɐɌɑɞ Ɏ ɞɚɣɖɟ ɛɑɜɑɝɑɣɑəɔɫ 

ɐɔɌɏɚəɌɗɑɕ ɛɜɫɘɚɟɏɚɗɨəɔɖɌ, 

SA SB SC SD ɔ ɗɪɍɌɫ ɞɚɣɖɌ 

Ɏɧɝɚɞɧ ɜɌɎəɚɟɐɌɗɑəɌ ɚɞ ɞɚɣɑɖ 

, , , .A B C D  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɢɑəɞɜ 

ɤɌɜɌ O  ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ. 

 

Ȯɧɣɔɝɗɑəɔɫ. ȼɌɝɝɘɚɞɜɔɘ ɝɑɣɑəɔɑ .ACS  Ȯɧɣɔɝɗɔɘ ɟɏɚɗ 

.HCO  

, cos( ),OS OC R OH R HOC , 90 ,HCS HSC  

180 2 .HOC  

ȽɗɑɐɚɎɌɞɑɗɨəɚ, cos (180 2 ) cos 2 .OH R R  

 

 
 

ȳɌɘɑɣɌəɔɑ.  

ȱɝɗɔ 45 ,ɞɚ cos 2 0  ɞɚɣɖɌ O  ɗɑɒɔɞ Ɏɧɤɑ ;AC  

ɑɝɗɔ 45 ,ɞɚ cos 2 0  ɞɚɣɖɌ O  ɗɑɒɔɞ əɌ ;AC   

ɑɝɗɔ 45 ,ɞɚ cos 2 0  ɞɚɣɖɌ O  ɗɑɒɔɞ əɔɒɑ .AC  

 

 

Ȼɜɔɘɑɜ 3. ȼɑɍɜɚ ɖɟɍɌ 1 1 1 1ABCDA B C DɜɌɎəɚ .a  ȹɌɕɞɔ ɜɌɐɔɟɝ 

ɝɠɑɜɧ, ɛɜɚɡɚɐɫɥɑɕ ɣɑɜɑɓ ɝɑɜɑɐɔəɧ ɜɑɍɑɜ 1 1,AA BB  ɔ Ɏɑɜɤɔ-

əɧ , .A C  
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Ȼɚ- ɝɞɜɚɑəɔɑ. 

, ,E F K  ð Ȼɟɝɞɨ 

ɝɑɜɑɐɔəɧ ɜɑɍɑɜ 1 1, , .AA BB AB ȽɠɑɜɌ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ ɞɚɣɖɔ 

,E F  ɢɑəɞɜ ɝɠɑɜɧ ɗɑɒɔɞ əɌ ɝɑɜɑɐɔəəɚɕ ɛɑɜɛɑəɐɔɖɟɗɫɜ-

əɚɕ ɛɗɚɝɖɚɝɞɔ, ɛɜɚɡɚɐɫɥɑɕ ɣɑɜɑɓ ɞɚɣɖɟ .K  ȽɠɑɜɌ ɛɜɚɡɚɐɔɞ 

ɣɑɜɑɓ ɞɚɣɖɔ ,A C  ɢɑəɞɜ ɝɠɑɜɧ ɗɑɒɔɞ əɌ ɝɑɜɑɐɔəəɚɕ ɛɑɜ-

ɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɔ 1 1.DBB D  ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɢɑəɞɜ ɝɠɑ-

ɜɧ ɗɑɒɔɞ əɌ ɛɑɜɑɝɑɣɑəɔɔ ɛɗɚɝɖɚɝɞɑɕ  ɔ 1 1.DBB D  

Ȯɧɣɔɝɗɑəɔɫ. ȼɌɝɝɘɚɞɜɔɘ ɝɑɣɑəɔɑ 1 1.ACC A  

,OE OA R AH
2

.
2

a

2 2 2 2 2 2, .EO EM MO AO AH OH   

ȾɌɖ ɖɌɖ , ,EM AH EO AOɞɚ .
4

a
OM OH  

ȾɚɏɐɌ 
2 2 3

.
16 2 4

a a a
R  

 
 

Ȼɜɔɘɑɜ 4. 1 1 1 1ABCDA B C D ð ɖɟɍ ɝ ɜɑɍɜɚɘ  ȹɌɕɞɔ ɜɌɐɔɟɝ 

ɝɠɑɜɧ, ɛɜɚɡɚɐɫɥɑɕ ɣɑɜɑɓ ɝɑɜɑɐɔəɧ ɜɑɍɑɜ 1 1,AA BB  ɔ Ɏɑɜɤɔ-

əɧ 1, .A C   

Ȼɚɝɞɜɚɑəɔɑ. Ȼɟɝɞɨ  ð ɝɑɜɑɐɔəəɌɫ ɛɑɜɛɑəɐɔɖɟɗɫɜəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ ɚɞɜɑɓɖɌ ,AB  ,E F  ð ɝɑɜɑɐɔəɧ ɜɑɍɑɜ 1 1, .AA BB  ȶɌɖ ɔ Ɏ 

ɛɜɑɐɧɐɟɥɑɕ ɓɌɐɌɣɑ ɢɑəɞɜ ɝɠɑɜɧ ɗɑɒɔɞ əɌ ɛɗɚɝɖɚɝɞɔ   
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Ⱦɚɣɖɔ AE, ɗɑɒɌɞ əɌ ɝɠɑɜɑ, ɝɗɑɐɚɎɌɞɑɗɨ-

əɚ, ɢɑəɞɜ ɝɠɑɜɧ ɗɑɒɔɞ əɌ ɝɑɜɑɐɔəəɚɕ ɛɑɜ-

ɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɔ  ɛɜɚɡɚɐɫɥɑɕ 

ɣɑɜɑɓ ɝɑɜɑɐɔəɟ AE  ð ɞɚɣɖɟ .M  

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɢɑəɞɜ ɝɠɑɜɧ ɗɑɒɔɞ 

əɌ ɛɑɜɑɝɑɣɑəɔɔ ɛɗɚɝɖɚɝɞɑɕ ɔ  ð ɛɜɫ-

ɘɚɕ .NO  

 

Ȯɧɣɔɝɗɑəɔɫ. 

1 1

3
, , .

4 4

a a
OE OA OC R ME C T

ȼɌɝɝɘɚɞɜɔɘ ɝɑɣɑəɔɑ ɖɟɍɌ ɛɗɚɝɖɚɝɞɨɪ  

Ȼɟɝɞɨ .OH x   

ȾɚɏɐɌ 

2 2 2

1 1 ,OC OT TC 2 2 2

1, ,
2

a
EO EM MO MH H T

.
4

,
4

)(
2

22
2

22 a
xMO

a
xaOT  ȻɜɔɜɌɎəɫɑɘ ɩɞɔ ɎɧɜɌɒɑəɔɫ ɔ 

əɌɕɐɑɘ 

2
23 14

, .
4 16

a a
x R     ȺɞɎɑɞ: .

4

14 a
R  

 

 

Ȼɜɔɘɑɜ 5. Ȯ ɟɏɚɗ A  ɖɟɍɌ 1 1 1 1ABCDA B C Dɝ ɜɑɍɜɚɘ 1,5 Ɏɛɔ-

ɝɌə ɤɌɜ ɜɌɐɔɟɝɌ 0,5. ȹɌɕɞɔ ɜɌɐɔɟɝ ɤɌɜɌ, ɎɛɔɝɌəəɚɏɚ Ɏ ɞɜɑɡ-

ɏɜɌəəɧɕ ɟɏɚɗ ɝ Ɏɑɜɤɔəɚɕ 1C  ɔ ɖɌɝɌɪɥɑɏɚɝɫ ɛɑɜɎɚɏɚ ɤɌɜɌ.  

 

Ȼɚɝɞɜɚɑəɔɑ. ȴɓ ɟɞɎɑɜɒɐɑəɔɫ 8 ɝɗɑɐɟɑɞ, ɣɞɚ ɢɑəɞɜɧ ɤɌɜɚɎ 

21, OO  ɫɎɗɫɪɞɝɫ ɎɑɜɤɔəɌɘɔ ɖɟɍɚɎ ɝ ɜɌɐɔɟɝɌɘɔ 0,5 ɔ R  ɔ ɗɑ-

ɒɌɞ əɌ ɐɔɌɏɚəɌɗɔ 1.AC  

Ȯɧɣɔɝɗɑəɔɫ. ȼɌɝɝɘɚɞɜɔɘ ɝɑɣɑəɔɑ 1 1.ACC A  

1 1 1 2 2 1,AC AO O O O C  ɏɐɑ 1 1 2 1, ,AC AO O C ð ɐɔɌɏɚəɌɗɔ 
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ɞɜɑɡ ɖɟɍɚɎ. 
1 2 13 0,5, 3 ,AO O C R

1
3 1 5, ,AC  Ɍ   ɔɓ 

ɟɝɗɚɎɔɫ ɖɌɝɌəɔɫ 1 2 0,5 .O O R   

Ⱦɑɛɑɜɨ, 3 1,5 3 0,5 0,5 3R R ɔ 

2 3 1
.

2( 3 1)
R  

 

 

Ȼɜɔɘɑɜ 6. 1 1 1 1ABCDA B C D ð ɖɟɍ ɝ ɜɑɍɜɚɘ 1. ȹɌɕɞɔ ɜɌɐɔɟɝ 

ɤɌɜɌ, ɛɜɚɡɚɐɫɥɑɏɚ ɣɑɜɑɓ Ɏɑɜɤɔəɧ 1,C C  ɔ ɖɌɝɌɪɥɑɏɚɝɫ 

ɛɜɫɘɧɡ , .AB AD   

Ȼɚɝɞɜɚɑəɔɑ. ɄɌɜ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ Ɏɑɜɤɔəɧ 1,C C  ɢɑəɞɜ 

ɤɌɜɌ ɗɑɒɔɞ əɌ ɝɑɜɑɐɔəəɚɕ ɛɑɜɛɑəɐɔɖɟɗɫɜəɚɕ ɛɗɚɝɖɚɝɞɔ 

,PMKN  ɏɐɑ , , ,P M K N  ð ɝɑɜɑɐɔəɧ ɜɑ-

ɍɑɜ. ȰɌɗɑɑ, ɤɌɜ ɖɌɝɌɑɞɝɫ 

,AB AD ɢɑəɞɜ ɤɌɜɌ ɗɑɒɔɞ əɌ ɛɗɚɝ-

ɖɚɝɞɔ 1 1.ACC A  ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɢɑəɞɜ ɤɌɜɌ 

ɗɑɒɔɞ əɌ ɛɑɜɑɝɑɣɑəɔɔ ɟɖɌɓɌəəɧɡ ɛɗɚɝɖɚ-

ɝɞɑɕ ð ɛɜɫɘɚɕ .PK   

ȱɝɗɔ O  ð ɢɑəɞɜ ɤɌɜɌ, ɞɚ 

1, , .OH AC HT AB OT OC OC R 

Ȯɧɣɔɝɗɑəɔɫ. Ȼɟɝɞɨ .OK x  ȾɚɏɐɌ 

2 2 2 1
,

4
R OC x  

2
2 , 1 .

2 2 2

AH x x
PO AH x HT   



 23 

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɚɗɟɣɌɑɘ ɟɜɌɎəɑəɔɑ 
2 1

4
x  

2 2 1
( 1 )

42

x
R

2 2
.

2
x   

ȹɌɖɚəɑɢ,  2 6 4 2 1 7 4 2
.

4 4 4
R   

ȺɞɎɑɞ: 
7 4 2

.
2

R   

 
 

Ȼɜɔɘɑɜ 7. ȺɝəɚɎɌəɔɑ ɛɔɜɌɘɔɐɧ PABCD ð ɜɌɎəɚɍɑɐɜɑəəɌɫ 

ɞɜɌɛɑɢɔɫ ɝ ɍɚɖɚɎɧɘɔ ɝɞɚɜɚəɌɘɔ AB CD b ɔ ɚɝɞɜɧɘ ɟɏɗɚɘ 

,A  ɜɌɎəɧɘ  ȭɚɖɚɎɧɑ ɏɜɌəɔ ,APD BPC ð ɜɌɎəɚɍɑɐɜɑəəɧɑ 

ɞɜɑɟɏɚɗɨəɔɖɔ ( , )BP PC AP PD , ɚɍɜɌɓɟɪɥɔɑ ɝ ɚɝəɚɎɌəɔ-

ɑɘ ɟɏɚɗ . ȴɓɎɑɝɞəɚ, ɣɞɚ Ɏ ɛɔɜɌɘɔɐɟ ɘɚɒəɚ ɎɛɔɝɌɞɨ ɤɌɜ. ȹɌɕ-

ɞɔ ɜɌɐɔɟɝ ɩɞɚɏɚ ɤɌɜɌ. 
 

Ȼɚɝɞɜɚɑəɔɑ. Ȼɟɝɞɨ ,K M  ð ɝɑɜɑɐɔəɧ ADɔ .BC  ȴɓ ɟɝɗɚ-

Ɏɔɕ , .AP PD PK AD BP PC PM BC Ⱥɞ-

ɝɪɐɌ ɝɗɑɐɟɑɞ, ɣɞɚ ,MK AD  

, .MK BC KMP MKP  ȽɗɑɐɚɎɌɞɑɗɨəɚ, ɎɧɝɚɞɌ PH  

ɫɎɗɫɑɞɝɫ ɍɔɝɝɑɖɞɜɔɝɚɕ ɟɏɗɌ .MPK  ȳəɌɣɔɞ, ɍɔɝɝɑɖɞɚɜəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ ɘɑɒɐɟ ɍɚɖɚɎɧɘɔ ɏɜɌəɫɘɔBPCAPD,  ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ Ɏɧɝɚ-

ɞɟ .PH   
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ȰɚɖɌɒɑɘ, ɣɞɚ ɍɔɝɝɑɖɞɚɜəɌɫ ɛɗɚɝɖɚɝɞɨ ɘɑɒɐɟ ɏɜɌəɫɘɔ 

,APB DPC ɞɌɖɒɑ ɛɜɚɡɚɐɔɞ ɣɑɜɑɓ Ɏɧɝɚɞɟ .PH  Ȼɜɚɐɚɗɒɔɘ ɍɚ-

ɖɚɎɧɑ ɝɞɚɜɚəɧ ,AB DC ɞɜɌɛɑɢɔɔ ɐɚ ɛɑɜɑɝɑɣɑəɔɫ Ɏ ɞɚɣɖɑ .T  

ȾɚɏɐɌ, AT TD ɔ TK  ɫɎɗɫɑɞɝɫ ɍɔɝɝɑɖɞɜɔɝɚɕ ɔ Ɏɧɝɚɞɚɕ ɞɜɑ-

ɟɏɚɗɨəɔɖɌ .ATD  Ȼɗɚɝɖɚɝɞɨ KPT  ɛɑɜɛɑəɐɔɖɟɗɫɜəɌ ɛɗɚɝɖɚɝɞɔ 

ATD  ɛɗɚɝɖɚɝɞɨKPT ɫɎɗɫɑɞɝɫ ɍɔɝɝɑɖɞɚɜəɚɕ ɛɗɚɝɖɚɝɞɨɪ 

ɐɗɫ ɏɜɌəɑɕ ,APT DPT, Ɍ ɛɗɚɝɖɚɝɞɔ 

,APD BPC ɛɑɜɛɑəɐɔɖɟɗɫɜəɧ ɛɗɚɝɖɚɝɞɔ 

.KPM  ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɢɑəɞɜ ɤɌɜɌ ɗɑɒɔɞ 

əɌ Ɏɧɝɚɞɑ ɔ ɜɌɐɔɟɝ R  ɚɖɜɟɒəɚɝɞɔ, Ɏɛɔ-

ɝɌəəɚɕ Ɏ ɞɜɑɟɏɚɗɨəɔɖ ,MPK  ɜɌɎɑə ɜɌɐɔɟ-

ɝɟ ɤɌɜɌ.  

ȺɞɎɑɞ: 
sin

.
2 2

b
R tg  

Ȯɧɣɔɝɗɑəɔɫ. Ȯɧɣɔɝɗɔɘ ɜɌɐɔɟɝ ɚɖɜɟɒəɚɝɞɔ, ɎɛɔɝɌəəɚɕ Ɏ 

ɞɜɑɟɏɚɗɨəɔɖ .MPK  

sin , , ,
2

MK b M K HKO  

sin
, .

2 2

b
HK R OH HK tg  

 
 

Ȼɜɔɘɑɜ 8. ɄɌɜ ɖɌɝɌɑɞɝɫ Ɏɝɑɡ ɜɑɍɑɜ ɞɜɑɟɏɚɗɨəɚɕ ɛɔɜɌɘɔɐɧ, 

ɢɑəɞɜ ɤɌɜɌ ɗɑɒɔɞ əɌ Ɏɧɝɚɞɑ. ȰɚɖɌɓɌɞɨ, ɣɞɚ ɛɔɜɌɘɔɐɌ ɛɜɌ-

ɎɔɗɨəɌɫ.  

 

ȰɚɖɌɓɌɞɑɗɨɝɞɎɚ. Ȼɟɝɞɨ SH  ð ɎɧɝɚɞɌ ɛɔɜɌɘɔɐɧ, , ,E F K  

ð ɞɚɣɖɔ ɖɌɝɌəɔɫ ɝɠɑɜɧ ɝ ɍɚɖɚɎɧɘɔ ɜɑɍɜɌɘɔ. ȾɚɏɐɌ 

, , ,OE SA OF SC OK SB 

, .OE OF OK R OES OFS OKS Ⱥɞ-

ɝɪɐɌ ɝɗɑɐɟɑɞ, ɣɞɚ ,HA HB HC .SA SB SC Ⱥɞɜɑɓɖɔ ɖɌ-

ɝɌɞɑɗɨəɧɡ ɜɌɎəɧ 

SE SF SK AE CF BK .SA SE  


