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ȻɕɋɌɊɕȿ ɈɊɌɈȽɈɇȺɅɖɇɕȿ ɉɊȿɈȻɊȺɁɈȼȺɇɂə ɇȺ 

ɈɋɇɈȼȿ ȻȿɇɌ-ɉɈɋɅȿȾɈȼȺɌȿɅɖɇɈɋɌȿɃ 

Ɇ.ɂ. Ɇɚɡɭɪɤɨɜ, Ⱥ.ȼ. ɋɨɤɨɥɨɜ  

Ɉɞɟɫɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 
ɩɪɨɫɩ. ɒɟɜɱɟɧɤɨ, 1, Ɉɞɟɫɫɚ, 65044, ɍɤɪɚɢɧɚ; О-ЦКТХ: КХКrЭ@ЬЭrОКЦ.МШЦ.ЮК 

 
Ɋɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɩɨɫɬɪɨɟɧɢɹ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɟɞɥɨɠɟɧɚ ɷɤɨɧɨɦɢɱɧɚɹ ɫɯɟɦɚ ɜɵɱɢɫɥɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɇɚɣɞɟɧɵ ɜɫɟ ɦɢɧɢɦɚɤɫɧɵɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɢɧɵ 16N . 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɨɪɬɨɝɨɧɚɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, 
ɷɤɨɧɨɦɢɱɧɚɹ ɫɯɟɦɚ, CDMA. 

ȼɜɟɞɟɧɢɟ 

ȼɚɠɧɟɣɲɢɦ ɤɥɚɫɫɨɦ ɛɢɧɚɪɧɵɯ ɫɢɝɧɚɥɨɜ, ɢɧɬɟɧɫɢɜɧɨ ɢɡɭɱɚɸɳɢɯɫɹ ɜ ɩɨɫɥɟɞɧɢɟ 
ɞɟɫɹɬɢɥɟɬɢɹ, ɫɬɚɥɢ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɛɥɚɞɚɸɳɢɟ ɪɚɜɧɨɦɟɪɧɵɦ ɫɩɟɤɬɪɨɦ 
ɍɨɲɥɚ-Ⱥɞɚɦɚɪɚ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ 
ɧɟɥɢɧɟɣɧɨɫɬɢ ɜ ɫɦɵɫɥɟ ɪɚɫɫɬɨɹɧɢɹ ɏɷɦɦɢɧɝɚ ɞɨ ɤɨɞɚ Ɋɢɞɚ-Ɇɚɥɥɟɪɚ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ 
Д1Ж. ȼɵɲɟɭɤɚɡɚɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɧɚɭɤɢ 
ɢ ɬɟɯɧɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɬɟɨɪɢɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɤɪɢɩɬɨɝɪɚɮɢɢ, ɤɪɢɩɬɨɚɧɚɥɢɡɟ. 
Ɍɚɤ, ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɦɭ ɪɚɜɧɨɦɟɪɧɨɦɭ ɫɩɟɤɬɪɭ ɚɦɩɥɢɬɭɞ, ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɧɚɲɥɢ ɫɜɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢɹɯ CDMA (ɚɧɝɥ. CШНО DТЯТЬТШЧ MЮХЭТЩХО AММОЬЬ — 
ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɞɨɫɬɭɩ ɫ ɤɨɞɨɜɵɦ ɪɚɡɞɟɥɟɧɢɟɦ), ɝɞɟ ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɭɦɟɧɶɲɢɬɶ ɨɬɧɨɲɟɧɢɟ ɩɢɤɨɜɨɣ ɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɟɣ ɫɢɝɧɚɥɚ — ɩɢɤ-ɮɚɤɬɨɪ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɨɳɧɨɫɬɢ ɩɟɪɟɞɚɬɱɢɤɚ Д2Ж. ȼɵɫɨɤɨɟ 
ɪɚɫɫɬɨɹɧɢɟ ɧɟɥɢɧɟɣɧɨɫɬɢ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ 
ɡɚɬɪɭɞɧɟɧɢɸ ɢɯ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɤɥɚɫɫɨɦ ɚɮɮɢɧɧɵɯ ɮɭɧɤɰɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɚɬɚɤɚɦ ɥɢɧɟɣɧɨɝɨ ɤɪɢɩɬɨɚɧɚɥɢɡɚ Д3Ж. 

ɐɟɥью ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɫɢɧɬɟɡɚ ɛɢɧɚɪɧɵɯ ɦɚɬɪɢɰ Ψ 
ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɢɟ 
ɛɵɫɬɪɨɝɨ ɚɥɝɨɪɢɬɦɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ.  

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ Д4,5Ж ɛɢɧɚɪɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
 110 ,,,,,  nТ ЛЛЛЛB  , ɝɞɟ  1ТЛ  — ɤɨɷɮɮɢɰɢɟɧɬɵ, ɱɟɬɧɨɣ ɞɥɢɧɵ ФN 2 , 

1,,1,0  ФТ  , ɧɚɡɵɜɚɟɬɫɹ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ, ɟɫɥɢ ɨɧɚ ɢɦɟɟɬ ɪɚɜɧɨɦɟɪɧɵɣ ɩɨ 
ɦɨɞɭɥɸ ɫɩɟɤɬɪ ɍɨɥɲɚ-Ⱥɞɚɦɚɪɚ )(BА , ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɢɦ ɜ ɦɚɬɪɢɱɧɨɣ ɮɨɪɦɟ 

,,,1,0,)( NBAАB    (1) 

ɝɞɟ A  — ɦɚɬɪɢɰɚ ɍɨɥɲɚ-Ⱥɞɚɦɚɪɚ ɩɨɪɹɞɤɚ N .  
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ɂɫɯɨɞɹ ɢɡ ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɤɚɠɞɵɣ ɫɩɟɤɬɪɚɥɶɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ )1(,),1(),0(  nААА BBB    ɩɪɢɧɢɦɚɟɬ 

ɡɧɚɱɟɧɢɹ ɢɡ ɦɧɨɠɟɫɬɜɚ ж2д 2
Ф

 . 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɢɧɵ N  ɧɟ ɫɭɳɟɫɬɜɭɟɬ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɩɨɫɬɪɨɢɬɶ ɩɨɥɧɵɣ ɤɥɚɫɫ ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɢ ɞɚɠɟ ɚɫɢɦɩɬɨɬɢɱɟɫɤɢɯ ɨɰɟɧɨɤ ɤɨɥɢɱɟɫɬɜɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ 
ɩɪɢɪɨɞɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ Д1Ж. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɪɟɝɭɥɹɪɧɵɟ ɦɟɬɨɞɵ ɫɢɧɬɟɡɚ 
ɫɨɡɞɚɧɵ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɣ N , ɧɚɩɪɢɦɟɪ, ɞɥɹ 16N . Ɍɚɤ ɜ Д5Ж ɩɪɟɞɥɨɠɟɧ 
ɪɟɝɭɥɹɪɧɵɣ ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɩɨɥɧɵɣ ɤɥɚɫɫ ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɧɚ ɨɫɧɨɜɟ 4-ɯ ɫɬɪɭɤɬɭɪ ɨɩɨɪɧɵɯ ɦɚɬɪɢɰ:  

,)4(,)4(,)4(,)4( 4321
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ɝɞɟ rsqНМЛК ,,,,,,,,,,   — ɜɟɤɬɨɪɵ-ɷɥɟɦɟɧɬɵ ɥɢɧɟɣɧɨɝɨ ɜɟɤɬɨɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 

4V  ɜɟɤɬɨɪɨɜ ɞɥɢɧɵ 4, ɝɞɟ  

ж,,,,,,,
,,,,,,,,д

4 


V . 

Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɦɚɬɪɢɰ (2) ɫɭɳɟɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɪɚɜɢɥɨ ɩɨɫɬɪɨɟɧɢɹ ɩɨɞɤɥɚɫɫɚ 
ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɤɨɧɫɬɪɭɤɰɢɹ )4(1S  ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɜɟɪɬɢɤɚɥɶɧɭɸ 
ɤɨɧɤɚɬɟɧɚɰɢɸ ɜɟɤɬɨɪɨɜ  ,,,  — ɜɫɟɯ ɱɟɬɧɨɝɨ ɜɟɫɚ, ɱɬɨ ɨɬɨɛɪɚɠɚɟɬ ɤɨɧɫɬɪɭɤɰɢɸ 
Ɇɷɣɨɪɚɧɚ-ɆɚɤɎɚɪɥɚɧɞɚ Д1Ж ɢ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɤɥɚɫɫ ɢɡ 3841 J  ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɠɟɦ ɩɪɢɜɟɫɬɢ ɜ ɜɢɞɟ 12-ɬɢ ɩɨɥɢɧɨɦɨɜ ɀɟɝɚɥɤɢɧɚ Д3Ж 
ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɚɮɮɢɧɧɵɯ ɬɟɪɦɨɜ  4321 ,,,,1 бббб  
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Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɟ ɤɨɧɫɬɪɭɤɰɢɣ )4(2S , )4(3S , )4(4S , ɝɞɟ ɜɟɤɬɨɪɚ 
rsqНМЛК ,,,,,,  ɹɜɥɹɸɬɫɹ ɜɟɤɬɨɪɚɦɢ ɧɟɱɟɬɧɨɝɨ ɜɟɫɚ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ 

51232288192432  JJJ  ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɬɚɤɠɟ 
ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ 16-ɬɢ ɩɨɥɢɧɨɦɨɜ ɀɟɝɚɥɤɢɧɚ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɚɮɮɢɧɧɵɯ ɬɟɪɦɨɜ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 28 ɩɨɥɢɧɨɦɨɜ ɀɟɝɚɥɤɢɧɚ (3) ɢ (4) ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨɥɧɵɣ 
ɤɥɚɫɫ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɦɨɳɧɨɫɬɢ 896J . 

Ⱦɚɧɧɵɟ Д6, 7Ж ɢ ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ ɧɚ ɨɫɧɨɜɟ 
ɤɚɠɞɨɣ ɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɛɢɧɚɪɧɚɹ 
ɨɪɬɨɝɨɧɚɥɶɧɚɹ ɦɚɬɪɢɰɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɭɬɟɦ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɢɚɞɧɨɝɨ ɫɞɜɢɝɚ.  

ɇɟɬɪɭɞɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɦɚɬɪɢɰɚ )(NDТКН  ɞɢɚɞɧɨɝɨ ɫɞɜɢɝɚ (ɞɢɚɞɧɨɣ 
ɩɟɪɟɫɬɚɧɨɜɤɢ) ɫɬɪɨɢɬɫɹ ɩɨ ɪɟɤɭɪɪɟɧɬɧɨɦɭ ɩɪɚɜɢɥɭ 

,
)2/(2/)2/(

2/)2/()2/(
)( 













NDТКНNNDТКН
NNDТКНNDТКН

NDТКН  (5) 

ɝɞɟ 









12
21

)2(DТКН . ɇɚɩɪɢɦɟɪ, ɞɥɹ ɡɧɚɱɟɧɢɹ 16N , ɩɨɥɭɱɚɟɦ 

.

12345678910111213141516
21436587109121114131615
34127856111291015161314
43218765121110916151413
56781234131415169101112
65872143141316151091211
78563412151613141112910
87654321161514131211109
91011121314151612345678

10912111413161521436587
11129101516131434127856
12111091615141343218765
13141516910111256781234
14131615109121165872143
15161314111291078563412
16151413121110987654321

)16(

























































DТКН

 

(6) 

Ɉɫɭɳɟɫɬɜɥɹɹ ɩɟɪɟɫɬɚɧɨɜɤɭ ɷɥɟɦɟɧɬɨɜ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɚɜɢɥɚɦɢ (ɫɬɪɨɤɚɦɢ) ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɪɢɰɵ ɞɢɚɞɧɨɝɨ ɫɞɜɢɝɚ DТКН  ɩɨɥɭɱɚɟɦ ɛɢɧɚɪɧɭɸ 
ɦɚɬɪɢɰɭ   ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 
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ɇɚɩɪɢɦɟɪ, ɩɭɫɬɶ ɡɚɞɚɧ ɩɟɪɜɵɣ ɩɨɥɢɧɨɦ ɀɟɝɚɥɤɢɧɚ ɢɡ (3), ɩɨɥɧɨɫɬɶɸ 
ɨɩɪɟɞɟɥɹɸɳɢɣ ɫɬɪɭɤɬɭɪɭ ɛɢɧɚɪɧɨɣ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

 ,1111111111111111 B  (7) 

ɬɨɝɞɚ ɫ ɭɱɟɬɨɦ ɜɵɪɚɠɟɧɢɹ (6) ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɛɢɧɚɪɧɭɸ ɦɚɬɪɢɰɭ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

,









































































































































 

(8) 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɦɚɬɪɢɰɚ   ɹɜɥɹɟɬɫɹ ɫɢɦɦɟɬɪɢɱɧɨɣ ɨɪɬɨɝɨɧɚɥɶɧɨɣ ɦɚɬɪɢɰɟɣ Д6Ж, ɬ.ɟ. 

,NIT   (9) 

ɝɞɟ T  — ɨɩɟɪɚɬɨɪ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɢɹ, I  — ɟɞɢɧɢɱɧɚɹ ɦɚɬɪɢɰɚ ɩɨɪɹɞɤɚ N . 
ȼ Д7Ж ɪɚɡɪɚɛɨɬɚɧɚ ɷɤɨɧɨɦɢɱɧɚɹ ɫɯɟɦɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɪɬɨɝɨɧɚɥɶɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɫɨɜɟɪɲɟɧɧɵɯ ɞɜɨɢɱɧɵɯ ɪɟɲɟɬɨɤ. Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɨɫɧɨɜɚɧɚ ɧɚ 
ɭɱɟɬɟ ɫɜɨɣɫɬɜ ɞɜɭɯɩɟɬɥɟɜɨɝɨ ɰɢɤɥɢɱɟɫɤɨɝɨ ɫɞɜɢɝɚ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɪɢɰ ɬɚɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɩɨɞɨɛɧɚɹ ɷɤɨɧɨɦɢɱɧɚɹ ɫɯɟɦɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɢ ɞɥɹ ɫɥɭɱɚɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɏɭɧɤɰɢɨɧɢɪɭɸɳɚɹ ɦɨɞɟɥɶ ɞɚɧɧɨɣ ɫɯɟɦɵ ɛɵɥɚ ɫɨɛɪɚɧɚ ɫ 
ɩɨɦɨɳɶɸ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢɦɢɬɚɰɢɢ ɢ ɚɧɚɥɢɡɚ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
MКЭХКЛ SТЦЮХТЧФ. 
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 9 

 

 
Ɋɢɫ. 1. ɗɤɨɧɨɦɢɱɧɚɹ ɫɯɟɦɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 
ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɥɢɧɵ 16N   

 
ɇɚ ɪɢɫ. 1 ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ, ɪɚɫɲɢɮɪɨɜɚɧɧɵɟ ɜ ɬɚɛɥ. 1. 

 
Ɍɚɛɥɢɰɚ 1.  

Ɋɚɫɲɢɮɪɨɜɤɚ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ ɫɯɟɦɵ (ɪɢɫ. 1) 
 

 
— ɭɦɧɨɠɢɬɟɥɶ;  — ɞɢɫɩɥɟɣ, ɜɵɜɨɞ ɪɟɡɭɥɶɬɚɬɚ. 

 

— ɧɚɤɨɩɢɬɟɥɶɧɵɣ 
ɫɭɦɦɚɬɨɪ;  

— ɜɵɜɨɞ ɦɚɫɫɢɜɚ, 
ɫɨɞɟɪɠɚɳɟɝɨ ɪɟɡɭɥɶɬɚɬ; 

 

— ɜɜɨɞ ɢɫɯɨɞɧɨɣ ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ;  

— ɜɜɨɞ ɞɢɚɞɧɨɣ 
ɫɢɧɯɪɨɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 

 

— ɤɨɦɦɭɬɚɬɨɪ ɜɯɨɞɨɜ 
ɩɨ ɩɪɚɜɢɥɭ ɞɢɚɞɧɨɝɨ 

ɫɞɜɢɝɚ;  
— ɧɚɯɨɠɞɟɧɢɟ ɢɧɞɟɤɫɚ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ; 

 
Ɉɩɢɲɟɦ ɩɪɢɧɰɢɩ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɧɨɣ ɫɯɟɦɵ ɜɵɱɢɫɥɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. 
ɇɚ ɜɯɨɞ ɤɨɦɦɭɬɚɬɨɪɚ ɜɯɨɞɨɜ ɩɨ ɩɪɚɜɢɥɭ ɞɢɚɞɧɵɯ ɫɞɜɢɝɨɜ ɩɨɞɚɸɬɫɹ ɷɥɟɦɟɧɬɵ 
ɢɫɯɨɞɧɨɣ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ (7), ɚ ɬɚɤɠɟ ɞɢɚɞɧɚɹ 
ɫɢɧɯɪɨɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ, ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (8), ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɯɪɚɧɢɬɶɫɹ ɜ ɧɚɤɨɩɢɬɟɥɟ, ɥɢɛɨ ɠɟ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɧɚ ɤɚɠɞɨɦ ɬɚɤɬɟ ɪɚɛɨɬɵ ɫɯɟɦɵ. 
ɗɥɟɦɟɧɬɵ ɩɪɟɨɛɪɚɡɨɜɚɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɨɦ ɞɢɚɞɧɨɣ 
ɫɢɧɯɪɨɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɤɚɠɞɨɦ ɬɚɤɬɟ ɫɯɟɦɵ 
ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɫ ɨɬɫɱɟɬɨɦ ɫɢɝɧɚɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɨɦɟɪɭ ɬɚɤɬɭ, ɢ ɩɨɞɚɸɬɫɹ ɧɚ 
ɜɯɨɞ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɫɭɦɦɚɬɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɦɭɥɶɬɢɩɥɟɤɫɢɪɭɸɬɫɹ. Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ 
ɜɟɤɬɨɪ ɩɨɞɚɟɬɫɹ ɧɚ ɪɟɲɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɧɚɢɛɨɥɟɟ ɩɪɚɜɞɨɩɨɞɨɛɧɵɣ 
ɩɟɪɟɞɚɧɧɵɣ ɫɢɝɧɚɥ ɤɚɤ ɢɧɞɟɤɫ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɪɟɡɭɥɶɬɢɪɭɸɳɟɝɨ ɜɟɤɬɨɪɚ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ.  
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ɉɭɫɬɶ, ɧɚɩɪɢɦɟɪ, ɩɟɪɟɞɚɜɚɥɫɹ ɨɞɢɧ ɢɡ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɫɢɝɧɚɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
3-ɣ ɫɬɪɨɤɟ ɦɚɬɪɢɰɵ (8), ɬ.ɟ. 

 ,1111111111111111)( tS  (10) 

ɤɨɬɨɪɵɣ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɟɤɨɬɨɪɨɣ ɩɨɦɟɯɢ ɜ ɤɚɧɚɥɟ ɫɜɹɡɢ ɛɵɥ ɢɫɤɚɠɟɧ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ ɧɚ ɩɪɢɟɦɧɢɤ ɩɨɫɬɭɩɢɥɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ  

 ,1010111311022200)( tВ  (11) 

ɬɨɝɞɚ ɧɚ ɜɵɯɨɞɟ ɫɯɟɦɵ ɦɵ ɩɨɥɭɱɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ - ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɜɟɤɬɨɪ 

  ,15,,1,0,4444444448044408)(   ВГ  (12) 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɯɟɦɚ (ɪɢɫ. 1) ɩɪɢɧɹɥɚ ɪɟɲɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɚɜɞɨɩɨɞɨɛɧɨ 
ɛɵɥ ɩɟɪɟɞɚɧ ɫɢɝɧɚɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 3-ɣ ɫɬɪɨɤɟ ɦɚɬɪɢɰɵ (8), ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

ɍɱɢɬɵɜɚɹ ɨɩɪɟɞɟɥɟɧɢɟ Ⱦɠ. ɮɨɧ ɇɟɣɦɚɧɚ Д8Ж, ɛɭɞɟɦ ɨɰɟɧɢɜɚɬɶ ɫɥɨɠɧɨɫɬɶ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɨɠɟɧɧɨɣ ɷɤɨɧɨɦɢɱɧɨɣ ɫɯɟɦɵ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɤɚɤ ɱɢɫɥɨ 
ɭɦɧɨɠɢɬɟɥɟɣ, ɤɚɤ ɫɚɦɵɯ ɫɥɨɠɧɨɪɟɚɥɢɡɭɟɦɵɯ ɟё ɤɨɦɩɨɧɟɧɬɨɜ. Ɉɱɟɜɢɞɧɨ, ɫɥɨɠɧɨɫɬɶ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɹɦɨɣ ɫɯɟɦɵ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɤɚɤ ɦɚɬɪɢɱɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɤɚɤ 

)( 2NO , ɬɨɝɞɚ ɤɚɤ ɫɥɨɠɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɫɯɟɦɵ )(NO , ɬ.ɟ. ɢɦɟɟɦ ɜɵɢɝɪɵɲ 

,
2

N
N
N

  (13) 

ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɚɠɟ ɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɦ, ɱɟɦ ɜɵɢɝɪɵɲ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɥɝɨɪɢɬɦɨɜ 
ɛɵɫɬɪɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɍɨɥɲɚ-Ⱥɞɚɦɚɪɚ, ɝɞɟ ɫɥɨɠɧɨɫɬɶ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ 

))(ХШР( 2 NNO  . ɇɟ ɜɵɡɵɜɚɟɬ ɫɨɦɧɟɧɢɣ ɬɚɤɠɟ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɚɹ ɫɯɟɦɚ ɦɨɠɟɬ 
ɛɵɬɶ ɥɟɝɤɨ ɦɚɫɲɬɚɛɢɪɨɜɚɧɚ ɞɥɹ ɥɸɛɵɯ N . 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɯɟɦɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɨɦɦɭɬɚɬɨɪ ɢ 
ɧɚɤɨɩɢɬɟɥɶɧɵɟ ɫɭɦɦɚɬɨɪɵ ɢɦɟɸɬ ɧɢɡɤɭɸ ɫɥɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ, ɢ ɨɛɵɱɧɨ ɜɯɨɞɹɬ ɜ 
ɫɨɫɬɚɜ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɫɯɟɦ PLD (ɚɧɝɥ. PrШРrКЦЦКЛХО LШРТМ DОЯТМО — 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɚɹ ɥɨɝɢɱɟɫɤɚɹ ɢɧɬɟɝɪɚɥɶɧɚɹ ɫɯɟɦɚ) Д9Ж. 

ȼɨɩɪɨɫ ɜɵɛɨɪɚ ɢɫɯɨɞɧɨɣ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɵɯ 
ɩɪɢɥɨɠɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɟɞɥɨɠɟɧɧɵɟ ɨɪɬɨɝɨɧɚɥɶɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɧɨɝɨ ɤɥɚɫɫɚ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɚɜɞɚɧɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɤɨɧɰɟɩɰɢɢ ɨɩɟɪɚɬɢɜɧɨɣ ɫɦɟɧɵ ɚɧɫɚɦɛɥɹ 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɡɚɞɚɱɚɯ ɠɟ 
ɩɨɜɵɲɟɧɢɹ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɢɧɢɦɚɤɫɧɵɟ Д10Ж ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ȺȺɄɎ (ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 
ɮɭɧɤɰɢɢ) 
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ɚ ɬɚɤɠɟ ɉȺɄɎ (ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ) 
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Х
ɉȺɄɎ NnХnBХB(n)r   (15) 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɢɥɢ ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɭɦɨɜ ɩɨɛɨɱɧɵɯ ɥɟɩɟɫɬɤɨɜ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ ɫɢɝɧɚɥɨɜ ɢɡ ɤɥɚɫɫɚ 
ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ, ɞɥɹ ɧɚɝɥɹɞɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 2. 
 

Ɍɚɛɥɢɰɚ 2.  
Ɂɧɚɱɟɧɢɹ ɦɚɤɫɢɦɭɦɨɜ ɩɨɛɨɱɧɵɯ ɥɟɩɟɫɬɤɨɜ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ ɤɥɚɫɫɚ ɛɟɧɬ-

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
 

 ȺȺɄɎr
16,,3,2

ЦКб


 3 4 5 7 8 9 
Ʉɨɥɢɱɟɫɬɜɨ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 344 152 328 56 8 8 

 ɉȺɄɎr
16,,3,2

ЦКб


 — 4 — — 8 — 
Ʉɨɥɢɱɟɫɬɜɨ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ — 832 — — 64 — 

 
Ɉɬɦɟɬɢɦ, ɱɬɨ ɜɫɟ ɦɢɧɢɦɚɤɫɧɵɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ȺȺɄɎ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɦɢɧɢɦɚɤɫɧɵɦɢ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɉȺɄɎ. ɇɚɩɪɢɦɟɪ, ɦɢɧɢɦɚɤɫɧɚɹ ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɛɢɧɚɪɧɨɦ, ɞɜɨɢɱɧɨɦ ɢ 
ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɨɦ ɜɢɞɚɯ 

     СB 056311000110101000001111111111111111 2   (16) 

ɨɛɥɚɞɚɟɬ ȺȺɄɎ 

,
10101030341014116

1514131211109876543210










ȺȺɄɎr  (17) 

ɢ ɉȺɄɎ 

,
04000400040004016

1514131211109876543210










ɉȺɄɎr  (18) 

ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ (ɪɢɫ. 2). 
Ⱦɥɹ ɤɪɚɬɤɨɫɬɢ ɩɪɢɜɟɞɟɦ ɜɫɟ ɦɢɧɢɦɚɤɫɧɵɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɜɢɞɟ ɢɯ 

ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɯ ɷɤɜɢɜɚɥɟɧɬɨɜ (ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɜɵɞɟɥɟɧɵ ɲɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɟ 
ɷɤɜɢɜɚɥɟɧɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɨɜɟɪɲɟɧɧɵɦ ɞɜɨɢɱɧɵɦ ɪɟɲɟɬɤɚɦ Д5, 10Ж). 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 2 ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɛɟɧɬ-
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɨɛɥɚɞɚɸɳɢɯ ɯɨɪɨɲɢɦɢ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
 



Ɇ.ɂ. Ɇɚɡɭɪɤɨɜ, Ⱥ.ȼ. ɋɨɤɨɥɨɜ  
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Ɋɢɫ.2. ȺȺɄɎ ɢ ɉȺɄɎ ɦɢɧɢɦɚɤɫɧɨɣ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (16) 

 
Ɍɚɛɥɢɰɚ 2.  

ɒɟɫɬɧɚɞɰɚɬɟɪɢɱɧɵɟ ɷɤɜɢɜɚɥɟɧɬɵ ɜɫɟɯ ɦɢɧɢɦɚɤɫɧɵɯ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
 

0563 059C 0653 093A 095C 09C5 0A93 0C56 0CA9 1178 
11D2 12B8 1427 14E4 1B14 1BD7 1D48 1DB7 1E88 1EDD 
2147 218B 221E 2287 2714 27D7 281B 28D8 2BDB 2D11 
2D88 2E7B 2EDE 30A9 356F 3650 36AF 395F 39FA 3A6F 
3AF6 3F65 3FA6 4172 41B1 442D 44E1 47ED 482E 4B11 
4BDD 4D7E 4E7D 4EBE 5039 50C9 53F9 5903 59FC 5C09 
5C90 5F39 5FC6 603A 6305 63F5 6503 6A0C 6ACF 6C0A 
6CF5 6F5C 6FC5 7241 7282 7412 747B 74DE 774B 7822 
78DD 7B74 7BD1 7D72 7DB1 7EB2 8171 8272 82B1 8474 
84D1 87BB 882D 88D2 8B7B 8BDE 8D41 8D82 8E81 905C 
90C5 9350 950C 95CF 9A03 9C05 9C5F 9F35 9FCA A063 
A309 A390 A3F9 A63F A930 ACF9 AF6C AFC9 B17D B1BE 
B411 B477 B71D B7E2 B8ED BB78 BBE1 BE72 BEB1 C065 
C0A6 C56F C5F6 C65F C90A C95F CA60 CA9F CFA9 D17B 
D1DE D288 D418 D71B D7D8 D814 D8D7 DBD4 DD87 DE2E 
DE8B DED1 E144 E1BB E284 E414 E4D7 E7D4 EB27 EBE4 
EDB8 EE4B EEB4 F36A F536 F593 F65C F6AC F953 FA39 
FA93 FC65 — — — — — — — — 

ȼɵɜɨɞ 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɨɬɦɟɬɢɦ ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: 
1. ɉɨɥɭɱɢɥɚ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɬɟɨɪɢɹ ɫɢɧɬɟɡɚ ɛɢɧɚɪɧɵɯ ɦɚɬɪɢɰ 

ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɜ ɪɚɦɤɚɯ ɱɟɝɨ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɛɢɧɚɪɧɵɯ ɦɚɬɪɢɰ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɣɬɢ ɫɜɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢɹɯ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, ɬɚɤɢɯ ɤɚɤ 
CDMA, ɚ ɬɚɤɠɟ ɜ ɤɪɢɩɬɨɝɪɚɮɢɢ ɢ ɤɪɢɩɬɨɚɧɚɥɢɡɟ. 

2. Ɋɚɡɪɚɛɨɬɚɧɚ ɷɤɨɧɨɦɢɱɧɚɹ ɫɯɟɦɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɪɬɨɝɨɧɚɥɶɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɨɤɪɚɬɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɨɧɟɧɬɨɜ, ɱɬɨ ɢɦɟɟɬ 
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ɤɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɚɩɪɢɦɟɪ, ɧɚ 
ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. 

3. ɇɚɣɞɟɧ ɩɨɥɧɵɣ ɤɥɚɫɫ ɦɢɧɢɦɚɤɫɧɵɯ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɨɤɨɜɵɯ ɥɟɩɟɫɬɤɨɜ 
ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ ɛɟɧɬ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɞɥɢɧɵ 16N , ɤɨɬɨɪɵɣ 
ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɫɢɫɬɟɦɚɯ ɫɜɹɡɢ. 
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ɒȼɂȾɄȱ ɈɊɌɈȽɈɇȺɅɖɇȱ ɉȿɊȿɌȼɈɊȿɇɇə ɇȺ ɈɋɇɈȼȱ ȻȿɇɌ-ɉɈɋɅȱȾɈȼɇɈɋɌȿɃ 
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Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞ ɩɨɛɭɞɨɜɢ ɨɪɬɨɝɨɧɚɥɶɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ ɧɚ ɨɫɧɨɜɿ ɛɟɧɬ-
ɩɨɫɥɿɞɨɜɧɨɫɬɟɣ, ɞɥɹ ɹɤɨɝɨ ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɟɤɨɧɨɦɿɱɧɚ ɫɯɟɦɚ ɨɛɱɢɫɥɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɿɜ 
ɩɟɪɟɬɜɨɪɟɧɧɹ. Ɂɧɚɣɞɟɧɨ ɜɫɿ ɦɿɧɿɦɚɤɫɧɿ ɡ ɬɨɱɤɢ ɡɨɪɭ ɚɜɬɨɤɨɪɟɥɹɰɿɣɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɛɟɧɬ-ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɨɜɠɢɧɢ N=16. 
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