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ɍȾɄ 537.8(075.8) + 621.371(075.8) 

  

 

 

 

 

 

 

 

 

Ɇɧɨɝɨɜɨɥɧɨɜыɟ ɨɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦы ɫɜяɡɢ. Лɚɛɨɪɚɬɨɪɧыɣ ɩɪɚɤɬɢɤɭɦ ɧɚ 
ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɚ «Вɨɥɨɤɨɧɧɨ-ɨɩɬɢчɟɫɤɢɟ ɫɢɫɬɟɦы ɩɟɪɟɞɚчɢ ɞɚɧɧых ɫ 
ɜɪɟɦɟɧɧыɦ ɢ ɜɨɥɧɨɜыɦ ɭɩɥɨɬɧɟɧɢɟɦ ɤɚɧɚɥɨɜ». ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɩɨɫɨɛɢɟ ɩɨ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɹ 11.03.02 
«ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ» // Ⱥ.ɋ. ɉɟɪɢɧ, 

ɋ.ɇ. ɒɚɪɚɧɝɨɜɢɱ.  – Ɍɨɦɫɤ: Ɍɨɦɫɤ. ɝɨɫ. ɭɧ-ɬ ɫɢɫɬɟɦ ɭɩɪ. ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, 
2018. – 29 ɫ. 

 

 

 

 

Ⱦɚɧɧɨɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɢɫɰɢɩɥɢɧɵ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ 
ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɇɧɨɝɨɜɨɥɧɨɜɵɟ ɨɩɬɢɱɟɫɤɢɟ 
ɫɢɫɬɟɦɵ ɫɜɹɡɢ». ȼ ɩɨɫɨɛɢɢ ɫɨɞɟɪɠɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ, 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. ɉɨɫɨɛɢɟ 
ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɩɹɬɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ.  

ɉɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɮɨɪɦ ɨɛɭɱɟɧɢɹ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ ɛɚɤɚɥɚɜɪɨɜ 11.03.02  "ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ", ɩɪɨɮɢɥɶ "Ɉɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢ ɫɟɬɢ ɫɜɹɡɢ". 

 

 

 

 

 

 

 

 

 

 

 

© ɉɟɪɢɧ Ⱥ.ɋ., ɒɚɪɚɧɝɨɜɢɱ ɋ.ɇ., 2018 

© Ɍɨɦɫɤɢɣ ɝɨɫ. ɭɧ-ɬ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ, 2018. 
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ȼɜɟɞɟɧɢɟ 

 

Ⱦɢɫɰɢɩɥɢɧɚ «Ɇɧɨɝɨɜɨɥɧɨɜɵɟ ɨɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɫɜɹɡɢ (ɆɈɋɋ)» 
ɢɡɭɱɚɟɬɫɹ ɫɬɭɞɟɧɬɚɦɢ ɧɚɩɪɚɜɥɟɧɢɹ 11.03.02 «ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ» ɩɪɨɮɢɥɹ ɩɨɞɝɨɬɨɜɤɢ «Ɉɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢ ɫɟɬɢ 
ɫɜɹɡɢ» ɜ 8 ɫɟɦɟɫɬɪɟ ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɛɥɨɤɭ ɫɩɟɰɢɚɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ. ȼ ɪɚɦɤɚɯ 
ɥɟɤɰɢɨɧɧɨɝɨ ɤɭɪɫɚ ɨɫɜɚɢɜɚɟɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɨ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɟ 
[1, 2], ɩɪɢɨɛɪɟɬɚɸɬɫɹ ɧɚɜɵɤɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ.  

Ⱦɚɧɧɨɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. ȼ ɩɨɫɨɛɢɢ ɫɨɞɟɪɠɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ, ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ.  

ɉɨɫɨɛɢɟ ɫɨɞɟɪɠɢɬ ɨɩɢɫɚɧɢɟ ɩɹɬɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. Ɋɚɛɨɬɵ 
ɜɵɩɨɥɧɹɸɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɩɥɟɤɫɚ «ȼɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫ ɜɪɟɦɟɧɧɵɦ ɢ ɜɨɥɧɨɜɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɤɚɧɚɥɨɜ» ɜ ɫɬɟɧɞɨɜɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɍɱɬɟɯ-ɉɪɨɮɢ». 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ «ȼɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ ɫ ɜɪɟɦɟɧɧɵɦ ɢ ɜɨɥɧɨɜɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɫɢɝɧɚɥɨɜ» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɨɬɪɚɛɨɬɤɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɢɫɬɟɦ, ɦɟɬɨɞɢɤ ɢ 
ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɥɨɤɚɥɶɧɵɯ ɢ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɹɯ ЭȼɆ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ: 

• Ȼɟɡ ɭɩɥɨɬɧɟɧɢɹ ɤɚɧɚɥɨɜ; 
• ɋɨ ɫɩɟɤɬɪɚɥɶɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ - WDM ɢ CWDM ɭɩɥɨɬɧɟɧɢɟ; 
• ɋ ɜɪɟɦɟɧɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ - TDM ɭɩɥɨɬɧɟɧɢɟ; 
• ɋ ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɣ ɩɟɪɟɞɚɱɟɣ ɞɚɧɧɵɯ ɧɚ ɨɞɧɨɣ ɞɥɢɧɟ ɜɨɥɧɵ - 

Rx/Tx ɭɩɥɨɬɧɟɧɢɟ; 
• ɋ ɤɨɦɩɥɟɤɫɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ ɤɚɧɚɥɨɜ. 
Ⱦɚɧɧɨɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ 

ɮɨɪɦ ɨɛɭɱɟɧɢɹ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ ɛɚɤɚɥɚɜɪɨɜ 11.03.02  
"ɂɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ", ɩɪɨɮɢɥɶ "Ɉɩɬɢɱɟɫɤɢɟ 
ɫɢɫɬɟɦɵ ɢ ɫɟɬɢ ɫɜɹɡɢ". 
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Ɉɫɧɨɜɧыɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢя 

 

ȼ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɫɟɬɹɯ ɢɫɩɨɥɶɡɭɸɬ ɩɟɪɟɞɚɱɭ ɤɨɞɢɪɨɜɚɧɧɨɝɨ 
ɢ/ɢɥɢ ɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨ ɨɩɬɢɱɟɫɤɨɦɭ ɜɨɥɨɤɧɭ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɣ 
ɱɚɫɬɨɬɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɫ ɞɥɢɧɚɦɢ ɜɨɥɧ ɢɡ ɞɢɚɩɚɡɨɧɚ 
800-1800 ɧɦ. ɉɪɨɫɬɟɣɲɢɣ ɤɚɧɚɥ ɫɜɹɡɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɥɨɤɨɧɧɨɣ ɨɩɬɢɤɢ 
ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.  

 

 
Ɋɢɫɭɧɨɤ 1 – ɉɪɨɫɬɟɣɲɢɣ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ɫɜɹɡɢ 

 

ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ, ɱɬɨ ɤɚɧɚɥ ɫɜɹɡɢ ɧɚ ɪɢɫɭɧɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 
ɨɞɧɨɫɬɨɪɨɧɧɸɸ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ. Ɍɚɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ 
ɫɢɫɬɟɦɚɯ ɩɟɪɟɞɚɱɢ, ɝɞɟ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɧɟ ɧɭɠɧɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɩɟɪɟɞɚɱɟ 
ɬɟɥɟɜɢɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɫɢɝɧɚɥɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɟɳɚɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɤ 
ɩɨɬɪɟɛɢɬɟɥɸ (ɩɨɬɪɟɛɢɬɟɥɹɦ). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɰɟɧɧɨɣ ɞɜɭɧɚɩɪɚɜɥɟɧɧɨɣ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɬɨɪɨɣ ɷɥɟɦɟɧɬɚɪɧɵɣ ɤɚɧɚɥ ɫɜɹɡɢ, 
ɧɨ ɫ ɨɛɪɚɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. Ɍɚɤɚɹ ɞɜɭɧɚɩɪɚɜɥɟɧɧɚɹ ɫɢɫɬɟɦɚ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 
Ɋɢɫɭɧɨɤ 2 – Ⱦɜɭɧɚɩɪɚɜɥɟɧɧɵɣ ɨɩɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ɫɜɹɡɢ 

 

ɇɟ ɬɪɭɞɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɤɚɧɚɥɚ ɞɚɧɧɵɯ 
ɬɪɟɛɭɟɬɫɹ ɭɞɜɨɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɥɢɧɢɣ 
ɫɜɹɡɢ. 

ȼ ɫɢɥɭ ɦɚɥɨɝɨ ɡɚɬɭɯɚɧɢɹ ɭɪɨɜɧɹ ɫɢɝɧɚɥɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɩɨ ɜɨɥɨɤɨɧɧɨ-

ɨɩɬɢɱɟɫɤɢɦ ɥɢɧɢɹɦ, ɢɯ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ – 

ɨɬ ɟɞɢɧɢɰ ɞɨ ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ. ȼ ɬɚɤɢɯ ɞɥɢɧɧɵɯ ɥɢɧɢɹɯ ɫɚɦɵɦ 
ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɹɜɥɹɟɬɫɹ ɨɩɬɨɜɨɥɨɤɧɨ ɢ ɫɬɨɢɦɨɫɬɶ ɩɪɨɤɥɚɞɤɢ ɨɩɬɨɜɨɥɨɤɧɚ. ɇɨ 
ɞɚɠɟ ɛɟɡ ɭɩɥɨɬɧɟɧɢɹ ɬɚɤɢɟ ɤɚɧɚɥɵ ɫɜɹɡɢ ɨɤɚɡɵɜɚɸɬɫɹ ɛɨɥɟɟ ɜɵɝɨɞɧɵɦɢ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɫɟɯ ɞɪɭɝɢɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɫɱɟɬ 
ɪɹɞɚ ɮɚɤɬɨɪɨɜ. ɇɚ ɨɩɬɨɜɨɥɨɤɧɨ ɧɟ ɜɥɢɹɸɬ ɩɨɦɟɯɢ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ. Ɉɬɞɟɥɶɧɵɟ ɜɨɥɨɤɧɚ ɜ ɤɚɛɟɥɟ ɧɟ ɨɤɚɡɵɜɚɸɬ ɧɢɤɚɤɨɝɨ ɜɥɢɹɧɢɹ ɞɪɭɝ 
ɧɚ ɞɪɭɝɚ. ɇɟɫɭɳɚɹ ɨɩɬɨɜɨɥɨɤɨɧɧɵɯ ɥɢɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɧɨɣ ɜɨɥɧɵ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɝɨ ɜ ɨɩɬɨɜɨɥɨɤɧɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɨɛɵɱɧɨ ɥɟɠɢɬ ɜ ɞɢɚɩɚɡɨɧɟ 700 - 1800 ɧɦ (428 ɌȽɰ – 167 ɌȽɰ). Ɉɩɬɨɜɨɥɨɤɨɧɧɵɟ 
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ɥɢɧɢɢ ɫɜɹɡɢ ɢɦɟɸɬ ɨɱɟɧɶ ɦɚɥɨɟ ɡɚɬɭɯɚɧɢɟ. Ɉɩɬɨɜɨɥɨɤɧɨ ɧɟ ɩɨɞɜɟɪɠɟɧɨ 
ɯɢɦɢɱɟɫɤɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɚɬɦɨɫɮɟɪɧɵɯ ɹɜɥɟɧɢɣ. ɋɪɟɞɧɢɣ ɫɪɨɤ 
ɫɥɭɠɛɵ ɨɩɬɨɜɨɥɨɤɨɧɧɨɣ ɥɢɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 25 ɥɟɬ, ɪɟɚɥɶɧɨ ɦɨɠɟɬ 
ɛɵɬɶ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɥɨɤɨɧ ɜ ɨɞɧɨɦ ɤɚɛɟɥɟ – 32... 144 (ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɤɚɛɟɥɟɣ), ɱɬɨ ɫɧɢɠɚɟɬ 
ɫɬɨɢɦɨɫɬɶ ɩɪɨɤɥɚɞɤɢ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɨɞɧɨ ɜɨɥɨɤɧɨ. ɋɚɦ ɤɚɛɟɥɶ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɨɞɧɨ ɜɨɥɨɤɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɢɯ ɤɨɥɢɱɟɫɬɜɚ ɬɚɤɠɟ ɫɬɚɧɨɜɢɬɫɹ ɞɟɲɟɜɥɟ, ɚ 
ɭɪɨɜɟɧɶ ɡɚɳɢɳɟɧɧɨɫɬɢ ɜɨɥɨɤɨɧ ɜɵɲɟ. 

ɉɪɢɟɦɨ-ɩɟɪɟɞɚɸɳɢɟ ɨɩɬɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɪɹɞɟ ɮɨɪɦ-

ɮɚɤɬɨɪɨɜ, ɫ ɤɨɬɨɪɵɦɢ ɜɵ ɦɨɠɟɬɟ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɟ. ȼ 
ɥɚɛɨɪɚɬɨɪɧɨɦ ɤɨɦɩɥɟɤɫɟ ɢɫɩɨɥɶɡɨɜɚɧɵ SFP ɦɨɞɭɥɢ. Ⱦɚɧɧɵɟ ɦɨɞɭɥɢ ɛɵɜɚɸɬ 
ɨɞɧɨ- ɢ ɞɜɭɯɜɨɥɨɤɨɧɧɵɦɢ. Ⱦɥɹ ɞɜɭɯɜɨɥɨɤɨɧɧɵɯ ɦɨɞɭɥɟɣ ɟɫɬɶ ɞɜɟ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɞɥɢɧɚ ɜɨɥɧɵ ɢ ɞɚɥɶɧɨɫɬɶ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɩɟɪɟɞɚɬɱɢɤ. 
Ⱥ ɩɪɢɟɦɧɢɤɢ ɬɚɤɢɯ ɦɨɞɭɥɟɣ ɪɚɛɨɬɚɸɬ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɱɚɫɬɨɬ 
ɜ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɫɟɬɹɯ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ 
ɨɩɬɨɜɨɥɨɤɨɧɧɵɯ ɥɢɧɢɣ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɭɩɥɨɬɧɟɧɢɹ ɤɚɧɚɥɨɜ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɭɩɥɨɬɧɟɧɢɹ ɤɚɧɚɥɨɜ: ɜɪɟɦɟɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɤɚɧɚɥɨɜ, 
ɜɨɥɧɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ, ɦɨɞɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ, ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ. 

ɍɩɥɨɬɧɟɧɢɟ TDM (Time Division Multiplexing – TDM). Эɬɨ ɭɩɥɨɬɧɟɧɢɟ ɫ 
ɜɪɟɦɟɧɧɵɦ ɪɚɡɞɟɥɟɧɢɟɦ. ɉɪɚɤɬɢɱɟɫɤɢɟ ɪɟɚɥɢɡɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɧɵɟ: ɛɥɨɱɧɨɟ 
(ɩɨɛɚɣɬɨɜɨɟ ɢ ɞɪ.), ɥɢɛɨ ɩɨɛɢɬɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ ɤɚɧɚɥɚ. ɋɥɨɠɧɨɫɬɶ ɫɢɫɬɟɦ 
ɬɚɤɠɟ ɪɚɡɥɢɱɧɚ ɢ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɭɩɥɨɬɧɹɟɦɵɯ ɤɚɧɚɥɨɜ ɢ ɢɬɨɝɨɜɨɣ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜ ɭɫɬɚɧɨɜɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɭɩɥɨɬɧɟɧɢɟ ɞɜɭɯ ɤɚɧɚɥɨɜ 1.25 Gbit ɜ ɨɞɢɧ ɤɚɧɚɥ 2.5 Gbit. 

ɍɩɥɨɬɧɟɧɢɟ WDM (Wavelength-division multiplexing). 

Ɇɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɩɨ ɞɥɢɧɟ ɜɨɥɧɵ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɪɚɛɨɬɚɟɬ 
ɧɚ ɹɜɥɟɧɢɢ ɞɢɫɩɟɪɫɢɢ ɫɜɟɬɚ. Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɤɚɡɚɬɟɥɶ 
ɩɪɟɥɨɦɥɟɧɢɹ ɞɥɹ ɪɚɡɧɵɯ ɞɥɢɧ ɜɨɥɧ ɪɚɡɧɵɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɩɨɦɨɳɶɸ ɩɪɢɡɦɵ 
ɪɚɡɥɨɠɢɬɶ ɫɜɟɬ ɧɚ ɫɨɫɬɚɜɥɹɸɳɢɟ. ɂɫɬɨɪɢɱɟɫɤɢ ɢɡɧɚɱɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ 
ɪɚɡɞɟɥɟɧɢɟ ɧɚ ɞɜɟ ɞɥɢɧɵ ɜɨɥɧɵ: 1310 ɢ 1550 ɧɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɤɧɚɦ 
ɩɪɨɡɪɚɱɧɨɫɬɢ ɨɩɬɨɜɨɥɨɤɧɚ. Ⱦɥɢɧɵ ɜɨɥɧ ɪɚɫɩɨɥɨɠɟɧɵ ɞɨɫɬɚɬɨɱɧɨ ɞɚɥɟɤɨ ɞɪɭɝ 
ɨɬ ɞɪɭɝɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɟɞɚɬɱɢɤɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɢɪɨɤɢɦ 
ɫɩɟɤɬɪɨɦ. ɍɩɥɨɬɧɟɧɢɟ ɧɚ ɫɩɥɢɬɬɟɪɚɯ (ɦɭɥɶɬɢɩɥɟɤɫɨɪɚɯ) 1310/1550 ɹɜɥɹɟɬɫɹ 
ɜɟɫɶɦɚ ɞɟɲɟɜɵɦ ɫɩɨɫɨɛɨɦ, ɬɚɤ ɤɚɤ ɧɟ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵɫɨɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɩɪɢɟɦɨ-ɩɟɪɟɞɚɬɱɢɤɚɦ. ɋ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɩɨɹɜɢɥɢɫɶ ɞɪɭɝɢɟ ɫɩɨɫɨɛɵ 
ɭɩɥɨɬɧɟɧɢɹ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɩɨ ɞɥɢɧɟ ɜɨɥɧɵ. 

ɍɩɥɨɬɧɟɧɢɟ CWDM (Coarse WDM). Ƚɪɭɛɨɟ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ ɫ 
ɱɚɫɬɨɬɧɵɦ ɪɚɡɧɨɫɨɦ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ CWDM ɪɚɛɨɬɚɸɬ ɜ 
ɩɨɥɨɫɟ ɨɬ 1270 ɧɦ ɞɨ 1610 ɧɦ, ɩɪɨɦɟɠɭɬɨɤ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ 20 ɧɦ (200 ȽȽɰ), 

ɦɨɠɧɨ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɬɶ 16 (18) ɫɩɟɤɬɪɚɥɶɧɵɯ ɤɚɧɚɥɨɜ. 
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ɍɩɥɨɬɧɟɧɢɟ DWDM (Dense WDM). ɉɥɨɬɧɵɟ WDM. 
Ɇɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ ɫ ɪɚɡɧɨɫɨɦ ɤɚɧɚɥɨɜ ɧɟ ɦɟɧɟɟ 100 ȽȽɰ. ɉɨɡɜɨɥɹɟɬ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɧɟ ɛɨɥɟɟ 40 ɤɚɧɚɥɨɜ. 

ɍɦɟɧɶɲɟɧɢɟ ɲɢɪɢɧɵ ɤɚɧɚɥɨɜ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢɟɦɨ-

ɩɟɪɟɞɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɚɦ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɲɢɪɢɧɚ ɫɩɟɤɬɪɚ ɢɡɥɭɱɟɧɢɹ ɢ 
ɫɬɚɛɢɥɶɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɥɭɱɚɬɟɥɟɣ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɪɚɬɧɵɟ ɫɜɹɡɢ, ɬɟɪɦɨɫɬɚɛɢɥɢɡɚɰɢɸ ɢɡɥɭɱɚɬɟɥɹ ɢ ɞɪɭɝɢɟ ɦɟɪɵ, 
ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɸɳɢɯ ɦɨɞɭɥɟɣ. ɉɨ 
ɫɬɨɢɦɨɫɬɢ DWDM ɩɨɱɬɢ ɧɚ ɩɨɪɹɞɨɤ ɞɨɪɨɠɟ CWDM. 

ɍɩɥɨɬɧɟɧɢɟ HDWDM (High Dense WDM – HDWDM). ȼɵɫɨɤɨɩɥɨɬɧɵɟ 
WDM. Ɇɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɟ ɫ ɪɚɡɧɨɫɨɦ ɤɚɧɚɥɨɜ 50 ȽȽɰ ɢ ɦɟɧɟɟ (ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɞɨ 25 ȽȽɰ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɛɨɥɟɟ 64 ɤɚɧɚɥɨɜ. 
ɋɬɨɢɦɨɫɬɶ ɬɚɤɢɯ ɫɢɫɬɟɦ ɟɳɟ ɜɵɲɟ, ɱɟɦ DWDM. 

ɍɩɥɨɬɧɟɧɢɟ Rx/Tx (ɭɩɥɨɬɧɟɧɢɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ). ɍɩɥɨɬɧɟɧɢɟ ɧɚ 
ɰɢɪɤɭɥɹɬɨɪɚɯ. Цɢɪɤɭɥяɬɨɪ – ɬɪɟɯ ɢ ɛɨɥɟɟ ɩɨɪɬɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɦɟɸɳɟɟ 
ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɭɸ ɩɟɪɟɞɚɱɭ ɢɡ ɩɨɪɬɚ ɜ ɩɨɪɬ. Ⱦɥɹ ɬɪɟɯɩɨɪɬɨɜɨɝɨ ɰɢɪɤɭɥɹɬɨɪɚ ɫ 
ɩɨɪɬɚɦɢ Ⱥ, ȼ, ɋ ɞɚɧɧɵɟ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜ ɫɥɟɞɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ: 
ɢɡ Ⱥ ɜ ȼ, ɢɡ ȼ ɫ ɋ, ɢɡ ɋ ɜ Ⱥ. Ɋɚɛɨɬɚɟɬ ɞɚɧɧɵɣ ɩɪɢɛɨɪ ɧɚ ɞɜɭɯ ɮɢɡɢɱɟɫɤɢɯ 
ɹɜɥɟɧɢɹɯ: ɩɨɥɹɪɢɡɚɰɢɹ ɫɜɟɬɚ ɢ ɜɪɚɳɟɧɢɟ ɩɥɨɫɤɨɫɬɢ ɩɨɥɹɪɢɡɚɰɢɢ. 
ɉɨɥɹɪɢɡɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ ɧɟɤɨɬɨɪɵɟ ɤɪɢɫɬɚɥɥɵ. ɇɚɩɪɢɦɟɪ, 
ɬɭɪɦɚɥɢɧ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɨɩɬɢɱɟɫɤɢ ɜɪɚɳɚɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɦɨɠɧɨ 
ɩɪɢɜɟɫɬɢ ɪɚɫɬɜɨɪ ɫɚɯɚɪɚ ɜ ɜɨɞɟ. ȿɫɥɢ ɫɨɫɬɚɜɢɬɶ ɨɩɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, 
ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɤɪɢɫɬɚɥɥɨɜ ɬɭɪɦɚɥɢɧɚ ɩɥɨɫɤɨɫɬɶ ɩɨɥɹɪɢɡɚɰɢɢ ɤɨɬɨɪɵɯ 
ɪɚɡɜɟɪɧɭɬɵ ɧɚ 45 ɝɪɚɞɭɫɨɜ, ɚ ɦɟɠɞɭ ɧɢɦɢ ɫɪɟɞɭ, ɨɩɬɢɱɟɫɤɢ ɜɪɚɳɚɸɳɭɸ ɧɚ 45 
ɝɪɚɞɭɫɨɜ, ɬɨ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɜɟɬ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɩɨɥɧɨɫɬɶɸ, ɬɚɤ ɤɚɤ 
ɩɨɥɹɪɢɡɨɜɚɧɧɵɣ ɩɨɬɨɤ ɦɢɧɭɹ ɨɩɬɢɱɟɫɤɢ ɜɪɚɳɚɸɳɭɸ ɫɪɟɞɭ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ 
45 ɝɪɚɞɭɫɨɜ ɢ ɜɵɯɨɞɢɬ ɫɤɜɨɡɶ ɜɬɨɪɨɣ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɣ ɮɢɥɶɬɪ ɫ ɬɚɤɢɦ ɠɟ 
ɭɝɥɨɦ ɩɨɥɹɪɢɡɚɰɢɢ, ɤɚɤ ɭ ɧɟɝɨ, ɧɟ ɬɟɪɹɹ ɦɨɳɧɨɫɬɢ. ȼ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɫɢɝɧɚɥ ɧɟ ɩɪɨɯɨɞɢɬ, ɬ.ɤ. ɩɥɨɫɤɨɫɬɢ ɩɨɥɹɪɢɡɚɰɢɢ ɢɡɧɚɱɚɥɶɧɨ ɪɚɡɜɟɪɧɭɬɵ ɧɚ 45 
ɝɪɚɞɭɫɨɜ, ɚ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɨɩɬɢɱɟɫɤɢ ɜɪɚɳɚɸɳɭɸ ɫɪɟɞɭ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɧɚ 45 ɝɪɚɞɭɫɨɜ. ɋɭɦɦɚɪɧɵɣ ɩɨɜɨɪɨɬ ɫɨɫɬɚɜɥɹɟɬ 
90 ɝɪɚɞɭɫɨɜ, ɢ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɩɨɥɧɨɫɬɶɸ ɡɚɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɜɬɨɪɨɦ 
ɩɨɥɹɪɢɡɚɰɢɨɧɧɨɦ ɮɢɥɶɬɪɟ. 

Ɍɚɤɚɹ ɫɢɫɬɟɦɚ (ɫ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɦɢ ɮɢɥɶɬɪɚɦɢ) ɬɟɪɹɟɬ ɤɚɤ ɦɢɧɢɦɭɦ 
ɩɨɥɨɜɢɧɭ ɦɨɳɧɨɫɬɢ (ɟɫɥɢ ɢɡɧɚɱɚɥɶɧɨ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɧɟ ɛɵɥ ɩɨɥɹɪɢɡɨɜɚɧ). Эɬɨ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɨɬɫɟɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɫ ɩɥɨɫɤɨɫɬɶɸ 
ɩɨɥɹɪɢɡɚɰɢɢ ɧɟ ɫɨɜɩɚɞɚɸɳɟɣ ɫ ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɦ ɮɢɥɶɬɪɨɦ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɜ ɰɢɪɤɭɥɹɬɨɪɚɯ ɢɫɩɨɥɶɡɭɸɬ ɷɮɮɟɤɬ 
ɞɜɭɥɭчɟɩɪɟɥɨɦɥɟɧɢя. Ⱦɜɭɥɭɱɟɩɪɟɥɨɦɥɟɧɢɟ ɫɜɨɣɫɬɜɟɧɧɨ ɧɟɤɨɬɨɪɵɦ 
ɤɪɢɫɬɚɥɥɚɦ, ɜ ɤɨɬɨɪɵɯ ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɹɜɥɹɟɬɫɹ ɬɟɧɡɨɪɧɨɣ 
ɜɟɥɢɱɢɧɨɣ. ɇɚɩɪɢɦɟɪ, ɤɪɢɫɬɚɥɥɵ ɢɫɥɚɧɞɫɤɨɝɨ ɲɩɚɬɚ ɢ ɤɚɥɶɰɢɬɚ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ 
ɹɜɥɟɧɢɹ ɧɟɩɨɥɹɪɢɡɨɜɚɧɧɵɣ ɥɭɱ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɤɪɢɫɬɚɥɥ, ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ 
ɞɜɚ ɥɭɱɚ ɫ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦɢ ɩɥɨɫɤɨɫɬɹɦɢ ɩɨɥɹɪɢɡɚɰɢɢ (ɨɛɵɤɧɨɜɟɧɧɵɣ ɢ 
ɧɟɨɛɵɤɧɨɜɟɧɧɵɣ ɥɭɱ). ɉɪɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɩɚɞɟɧɢɢ ɧɚ ɩɥɨɫɤɨɫɬɶ ɤɪɢɫɬɚɥɥɚ 
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ɨɛɵɤɧɨɜɟɧɧɵɣ ɥɭɱ ɧɟ ɦɟɧɹɟɬ ɫɜɨɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ, ɚ ɧɟɨɛɵɤɧɨɜɟɧɧɵɣ ɥɭɱ 
ɨɬɤɥɨɧɹɟɬɫɹ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɝɪɚɧɢɰɵ ɪɚɡɞɟɥɚ ɞɜɭɯ ɫɪɟɞ. ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ 
ɠɟ ɤɪɢɫɬɚɥɥɨɜ ɞɜɚ ɥɭɱɚ ɫ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦɢ ɩɥɨɫɤɨɫɬɹɦɢ ɩɨɥɹɪɢɡɚɰɢɢ 
ɦɨɠɧɨ ɫɨɛɪɚɬɶ ɜ ɨɞɢɧ ɧɟɩɨɥɹɪɢɡɨɜɚɧɧɵɣ. ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɪɢɫɬɚɥɥɨɜ ɫ ɞɜɨɣɧɵɦ ɥɭɱɟɩɪɟɥɨɦɥɟɧɢɟɦ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ, 
ɱɟɦ ɧɚ ɩɨɥɹɪɢɡɭɸɳɢɯ ɤɪɢɫɬɚɥɥɚɯ. 

ɍɩɥɨɬɧɟɧɢɟ ɧɚ ɰɢɪɤɭɥɹɬɨɪɚɯ ɩɪɟɞɴɹɜɥɹɟɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ 
ɨɛɪɚɬɧɨɝɨ ɨɬɪɚɠɟɧɢɹ. Ɋɚɫɫɦɨɬɪɢɬɟ ɪɢɫɭɧɨɤ 10 ɢɡ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬы № 4. 

ɉɪɟɞɫɬɚɜɶɬɟ, ɱɬɨ ɜ ɫɟɪɟɞɢɧɟ ɥɢɧɢɢ ɫɜɹɡɢ ɭɫɬɚɧɨɜɥɟɧɨ ɡɟɪɤɚɥɨ. Ɉɬɪɚɠɟɧɢɟ ɨɬ 
ɧɟɝɨ ɩɪɢɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɟɪɟɞɚɬɱɢɤ Ɍх ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɫɜɨɣ ɠɟ ɩɪɢɟɦɧɢɤ 
Rx. 

Ɉɬɪɚɠɟɧɢɹ ɜ ɨɩɬɢɱɟɫɤɢɯ ɥɢɧɢɹɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɟɪɟ, ɡɚ 
ɫɱɟɬ ɱɟɝɨ ɧɚ ɩɪɢɟɦɧɢɤɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɢɝɧɚɥ ɩɨɦɟɯɢ, ɫɨɡɞɚɜɚɟɦɵɣ 
ɩɟɪɟɞɚɬɱɢɤɨɦ. ɍɪɨɜɟɧɶ ɩɨɦɟɯ ɧɟ ɞɨɥɠɟɧ ɩɪɢɜɨɞɢɬɶ ɤ ɥɨɠɧɵɦ ɫɪɚɛɚɬɵɜɚɧɢɹɦ 
ɩɪɢɟɦɧɢɤɚ. ɇɚ ɷɬɨɦ ɠɟ ɩɪɢɧɰɢɩɟ (ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɚɹ ɩɟɪɟɞɚɱɚ) ɪɚɛɨɬɚɸɬ 
ɨɩɬɢɱɟɫɤɢɟ ɢɡɨɥɹɬɨɪɵ. 
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Ɉɩɢɫɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

Ɉɛɳɢɣ ɜɢɞ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. Ɉɧ 
ɫɨɫɬɨɢɬ ɢɡ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɢɡɭɱɚɟɦɵɟ 
ɤɨɦɩɨɧɟɧɬɵ, ɢ ɞɜɭɯ ɤɨɦɩɶɸɬɟɪɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫɧɚɛɠɟɧ ɞɜɭɦɹ 
ɢɧɬɟɪɮɟɣɫɚɦɢ 1 Ƚɛɢɬ/ɫ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɤɚɧɚɥɵ ɫ ɮɚɤɬɢɱɟɫɤɨɣ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɛɨɥɟɟ 1,8 Ƚɛɢɬ /ɫ ɩɪɢ ɨɛɴɟɞɢɧɟɧɢɢ ɢɧɬɟɪɮɟɣɫɨɜ. 

 

 
  

Ɋɢɫɭɧɨɤ 3 – Ɉɛɳɢɣ ɜɢɞ ɤɨɦɩɥɟɤɫɚ. ɋɨɫɬɚɜ: 1, 5 – ɤɨɦɩɶɸɬɟɪɵ; 2, 4 – ɫɞɜɨɟɧɧɵɟ 
ɪɨɡɟɬɤɢ RJ45, ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɫɟɬɟɜɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ ɤɨɦɩɶɸɬɟɪɨɜ; 3 –

ɥɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 6 – ɹɳɢɤ ɞɥɹ ɨɩɬɢɱɟɫɤɢɯ ɲɧɭɪɨɜ 

 

ɉɨɞɪɨɛɧɨɟ ɮɨɬɨ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4. 

Ɋɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɭɫɬɚɧɨɜɤɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɡɞɟɥɟɧɨ ɧɚ ɝɪɭɩɩɵ (ɥɟɜɭɸ ɢ 
ɩɪɚɜɭɸ), ɨɬɧɨɫɹɳɢɟɫɹ (ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ) ɤ ɞɜɭɦ ɤɨɧɟɱɧɵɦ 
ɩɭɧɤɬɚɦ ɨɩɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ ɫɜɹɡɢ. Ɉɧɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɞɢɚɤɨɧɜɟɪɬɨɪɚɦɢ, ɚ 
ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɤɚɧɚɥɨɜ ɫɜɹɡɢ.  

ɉɚɫɫɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ: CWDM 

ɦɭɥɶɬɢɩɥɟɤɫɨɪɚɦɢ/ɞɟɦɭɥɶɬɢɩɥɟɤɫɨɪɚɦɢ, WDM ɦɭɥɶɬɢɩɥɟɤɫɨɪɚɦɢ ɧɚ 
1310/1550ɧɦ. ȼ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɧɚɯɨɞɢɬɫɹ ɨɩɬɢɱɟɫɤɢɣ ɤɪɨɫɫ ɫ 
ɜɵɜɟɞɟɧɧɵɦɢ ɨɩɬɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɧɟɦ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɥɢɧɢɢ ɫɜɹɡɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 4 ɨɞɧɨɦɨɞɨɜɵɯ ɜɨɥɨɤɧɚ 
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ɞɥɢɧɨɣ ɩɨ 1000 ɦ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɪɚɫɩɨɥɨɠɟɧɵ ɬɪɢ OADM ɦɨɞɭɥɹ, 
ɨɩɬɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɤɨɬɨɪɵɯ ɜɵɜɟɞɟɧɵ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɨɩɬɢɱɟɫɤɨɝɨ ɤɪɨɫɫɚ. 

 
 

Ɋɢɫɭɧɨɤ 4 – Ʌɚɛɨɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
 

ɋɨɫɬɚɜ ɥɚɛɨɪɚɬɨɧɨɣ ɭɫɬɚɧɨɜɤɢ (ɪɢɫɭɧɨɤ 4): 
1. CWDM ɦɭɥɶɬɢɩɥɟɤɫɨɪ; 

2. WDM ɦɭɥɶɬɢɩɥɟɤɫɨɪ 1310/1550; 

3. Ɉɩɬɢɱɟɫɤɢɣ ɰɢɪɤɭɥɹɬɨɪ (ɭɩɥɨɬɧɢɬɟɥɶ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ (Rx/Tx)); 
4. Ɇɨɞɭɥɶ ɭɩɥɨɬɧɟɧɢɹ TDM; 

5. Ɇɟɞɢɚɤɨɧɜɟɪɬɨɪ; 

6. OADM ɦɨɞɭɥɶ 1550 ADD / 1570 DROP; 

7. OADM ɦɨɞɭɥɶ 1310 ADD / 1330 DROP; 

8. Ɉɩɬɢɱɟɫɤɢɟ ɪɚɡɴɟɦɵ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

9. Ɉɩɬɢɱɟɫɤɢɟ ɥɢɧɢɢ 1000 ɦ; 
10. ɉɚɬɱɤɨɪɞɵ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

Аɤɬɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɦɟɞɢɚɤɨɧɜɟɪɬɨɪɚɦɢ ɢ ɦɨɞɭɥɹɦɢ ɭɩɥɨɬɧɟɧɢɹ TDM. 

Ɇɟɞɢɚɤɨɧɜɟɪɬɨɪ 1 Ƚɛɢɬ, ɩɪɟɨɛɪɚɡɭɸɳɢɣ ɨɩɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ 
ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢ ɨɛɪɚɬɧɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. ɋ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɨɪɨɧɵ 
ɦɟɞɢɚɤɨɧɜɟɪɬɨɪ ɢɦɟɟɬ ɪɨɡɟɬɤɭ RJ45 (8Ɋ8ɋ) ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɟɬɹɦɢ 1000-

BaseT ɢɥɢ 1000-BaseTX (ɡɞɟɫɶ ɢ ɞɚɥɟɟ ɭɩɨɦɢɧɚɟɬɫɹ ɬɨɥɶɤɨ 1000-BaseT). ɋ 
ɨɩɬɢɱɟɫɤɨɣ ɫɬɨɪɨɧɵ ɤɨɧɜɟɪɬɨɪ ɫɧɚɛɠɟɧ ɝɧɟɡɞɨɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ SFP 
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ɦɨɞɭɥɟɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɢɡ ɢɦɟɸɳɢɯɫɹ ɧɚ ɪɵɧɤɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ: ɧɚ ɬɪɟɛɭɟɦɭɸ ɞɥɢɧɭ ɜɨɥɧɵ ɢ ɪɚɫɫɬɨɹɧɢɟ. ȼ ɥɚɛɨɪɚɬɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɟ ɩɪɢɦɟɧɟɧɵ 1Ƚɛɢɬ SFP ɦɨɞɭɥɢ ɧɚ 1310, 1330, 1550, 1570 ɧɦ ɢ 
ɪɚɫɫɬɨɹɧɢɟ ɞɨ 60 ɤɦ. Ⱦɥɹ ɪɚɛɨɬɵ ɦɟɞɢɚɤɨɧɜɟɪɬɨɪɚ ɧɟɨɛɯɨɞɢɦ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ 5 ȼ 1Ⱥ. Ȼɥɨɤ ɩɢɬɚɧɢɹ ɪɚɫɩɨɥɨɠɟɧ ɜɧɭɬɪɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

 
 

Ɋɢɫɭɧɨɤ 5 – Ɇɟɞɢɚɤɨɧɜɟɪɬɨɪ 

1 - ɪɚɡɴɟɦ ɩɢɬɚɧɢɹ ɫ ɤɚɛɟɥɟɦ; 2 - ɩɚɬɱɤɨɪɞ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɟɬɟɜɵɦ 
ɢɧɬɟɪɮɟɣɫɨɦ ɤɨɦɩɶɸɬɟɪɚ; 3 - ɫɞɜɨɟɧɧɵɣ ɨɩɬɢɱɟɫɤɢɣ ɲɧɭɪ  

ɢɧɬɟɪɮɟɣɫɚ 1,25 Ƚɛɢɬ. 

 

ɇɚ ɪɢɫɭɧɤɟ 6 ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɜɧɟɲɧɢɦ ɜɢɞɨɦ ɦɨɞɭɥɹ ɭɩɥɨɬɧɟɧɢɹ 
TDM. Ɉɧ ɢɦɟɟɬ ɬɪɢ ɝɧɟɡɞɚ SFP: ɨɞɧɨ ɞɥɹ ɫɟɬɢ 2,5 Ƚɛɢɬ ɢ ɞɜɚ ɞɥɹ ɫɟɬɟɣ 
1,25 Ƚɛɢɬ. 

 
 

Ɋɢɫɭɧɨɤ 6 – Ɇɨɞɭɥɶ ɭɩɥɨɬɧɟɧɢɹ TDM 

1 - ɪɚɡɴɟɦ ɩɢɬɚɧɢɹ ɫ ɤɚɛɟɥɟɦ; 2 - ɨɩɬɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 2,5 Ƚɛɢɬ; 3 -

ɩɚɬɱɤɨɪɞ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɟɬɟɜɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɤɨɦɩɶɸɬɟɪɚ; 4 - ɫɞɜɨɟɧɧɵɣ 
ɨɩɬɢɱɟɫɤɢɣ ɲɧɭɪ ɢɧɬɟɪɮɟɣɫɚ 1,25 Ƚɛɢɬ 

 

Ⱦɥɹ ɪɚɡɧɨɨɛɪɚɡɢɹ ɜ ɭɫɬɚɧɨɜɤɟ ɨɞɧɨ ɝɧɟɡɞɨ 1.25 Ƚɛɢɬ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɜ ɨɩɬɢɱɟɫɤɭɸ ɫɟɬɶ 1000Base-LX, ɚ ɜɬɨɪɨɟ ɫ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢɧɬɟɪɮɟɣɫɨɦ 1000Base-T. Ɉɛɪɚɬɢɬɟ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ 
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ɨɩɬɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 2,5 Ƚɛɢɬ ɹɜɥɹɟɬɫɹ ɨɞɧɨɜɨɥɨɤɨɧɧɵɦ. WDM ɫɩɥɢɬɬɟɪ, 
ɪɚɡɞɟɥɹɸɳɢɣ ɩɪɢɟɦɧɢɤ ɢ ɩɟɪɟɞɚɬɱɢɤ 1310/1550 ɧɦ ɜɫɬɪɨɟɧ ɜ ɫɚɦ SFP ɦɨɞɭɥɶ. 
Ɉɞɧɨɜɨɥɨɤɨɧɧɵɟ ɦɨɞɭɥɢ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɜɭɯɜɨɥɨɤɨɧɧɵɯ, ɝɞɟ ɜɚɠɧɚ ɬɨɥɶɤɨ 
ɞɥɢɧɚ ɜɨɥɧɵ ɩɟɪɟɞɚɬɱɢɤɚ, ɜɵɩɭɫɤɚɸɬɫɹ ɩɚɪɧɵɦɢ. Ⱦɥɹ ɪɚɛɨɬɵ ɦɨɞɭɥɹ 
ɭɩɥɨɬɧɟɧɢɹ TDM ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 5ȼ 1 Ⱥ.  
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ɍɤɚɡɚɧɢɟ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɤɨɦɩɶɸɬɟɪɨɦ. 

ɇɚ ɥɢɰɟɜɨɣ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɧɚɩɪɹɠɟɧɢɟ, ɨɩɚɫɧɨɟ ɞɥɹ ɠɢɡɧɢ. 
ɇɚ ɡɚɞɧɟɣ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɪɚɫɩɨɥɨɠɟɧ ɪɚɡɴɟɦ 220ȼ, ɝɧɟɡɞɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ 
1Ⱥ, ɚ ɬɚɤɠɟ ɤɥɚɜɢɲɚ ɜɤɥɸɱɟɧɢɹ. 

Ⱥɤɬɢɜɧɨɟ ɨɩɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɧɚɛɠɟɧɨ ɩɟɪɟɞɚɸɳɢɦɢ ɥɚɡɟɪɚɦɢ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ ɦɨɳɧɨɫɬɶɸ ɢɡɥɭɱɟɧɢɹ. ȼ ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ: 

• ȼɨ ɜɪɟɦɹ ɤɨɦɦɭɬɚɰɢɢ ɩɨɞɤɥɸɱɚɬɶ ɚɤɬɢɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤ ɫɯɟɦɟ ɜ 
ɩɨɫɥɟɞɧɸɸ ɨɱɟɪɟɞɶ. 

• ɇɟ ɡɚɝɥɹɞɵɜɚɬɶ ɜ ɨɩɬɢɱɟɫɤɢɟ ɪɨɡɟɬɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ 
ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ (ɝɥɚɡ ɜɫɺ ɪɚɜɧɨ ɧɟ ɫɩɨɫɨɛɟɧ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɧɚɥɢɱɢɟ 
ɢɡɥɭɱɟɧɢɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɤɨɦɩɥɟɤɫɟ ɞɥɢɧɚɯ ɜɨɥɧ). 

• ɇɟ ɧɚɩɪɚɜɥɹɬɶ LC ɤɨɧɧɟɤɬɨɪɵ ɨɩɬɢɱɟɫɤɢɯ ɲɧɭɪɨɜ ɜ ɥɢɰɨ ɢ 
ɨɫɨɛɟɧɧɨ ɝɥɚɡɚ. 

ɉɨɦɧɢɬɟ! Ʌɚɡɟɪɧɵɟ ɨɠɨɝɢ ɫɟɬɱɚɬɤɢ ɝɥɚɡɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɥɟɱɚɬɫɹ ɢ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɱɚɫɬɢɱɧɨɣ ɢɥɢ ɩɨɥɧɨɣ ɩɨɬɟɪɟ ɡɪɟɧɢɹ! 

ɉɪɚɜɢɥɚ ɪɚɛɨɬɵ ɫ ɨɩɬɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
ȼɫɟ ɨɩɬɢɱɟɫɤɢɟ ɲɧɭɪɵ ɫɧɚɛɠɟɧɵ ɤɨɧɧɟɤɬɨɪɚɦɢ ɬɢɩɚ LC. Ɍɨɪɰɵ 

ɤɨɧɧɟɤɬɨɪɨɜ ɡɚɳɢɳɟɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɤɨɥɩɚɱɤɚɦɢ. Ʉɨɧɧɟɤɬɨɪ ɪɚɫɫɱɢɬɚɧ ɧɚ 
500 ɤɨɦɦɭɬɚɰɢɣ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɨɛɪɚɳɟɧɢɹ ɫ ɧɢɦɢ. ɉɪɢ ɚɤɤɭɪɚɬɧɨɦ 
ɨɛɪɚɳɟɧɢɢ ɫ ɤɨɧɧɟɤɬɨɪɚɦɢ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɦɭɬɚɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɫɭɳɟɫɬɜɟɧɧɨ 
ɜɵɲɟ. ɉɨ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɢ ɩɪɢɧɰɢɩɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ LC ɤɨɧɧɟɤɬɨɪ ɩɨɯɨɠ 
ɧɚ ɤɨɧɧɟɤɬɨɪ RJ-45. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɧ ɫɧɚɛɠɟɧ ɡɚɳɟɥɤɨɣ, ɤɨɬɨɪɚɹ ɧɚɞɟɠɧɨ 
ɭɞɟɪɠɢɜɚɟɬ ɟɝɨ ɜ ɨɩɬɢɱɟɫɤɨɣ ɪɨɡɟɬɤɟ. 

Ⱦɥя ɩɪɢɫɨɟɞɢɧɟɧɢя ɨɩɬɢɱɟɫɤɨɝɨ ɲɧɭɪɚ ɤ ɪɨɡɟɬɤɟ ɧɟɨɛхɨɞɢɦɨ: 

• ȼɵɬɚɳɢɬɶ ɡɚɝɥɭɲɤɭ ɢɡ ɨɩɬɢɱɟɫɤɨɣ ɪɨɡɟɬɤɢ ɢ ɩɨɦɟɫɬɢɬɶ ɟɺ ɜ ɱɢɫɬɵɣ 
ɤɨɧɬɟɣɧɟɪ. 

• ɋɧɹɬɶ ɡɚɳɢɬɧɵɣ ɤɨɥɩɚɱɨɤ ɫ ɤɨɧɧɟɤɬɨɪɚ ɢ ɩɨɦɟɫɬɢɬɶ ɟɝɨ ɜ ɱɢɫɬɵɣ 
ɤɨɧɬɟɣɧɟɪ. 

• ȼɫɬɚɜɢɬɶ ɤɨɧɧɟɤɬɨɪ ɜ ɨɩɬɢɱɟɫɤɭɸ ɪɨɡɟɬɤɭ ɛɟɡ ɭɫɢɥɢɣ ɞɨ ɳɟɥɱɤɚ 
Ⱦɥя ɨɬɫɨɟɞɢɧɟɧɢя ɨɩɬɢɱɟɫɤɨɝɨ ɲɧɭɪɚ ɧɟɨɛхɨɞɢɦɨ: 
• ɇɚɠɚɬɶ ɧɚ ɡɚɳɟɥɤɭ ɢ ɜɵɧɭɬɶ ɤɨɧɧɟɤɬɨɪ ɢɡ ɪɨɡɟɬɤɢ. 

• ȼɡɹɬɶ ɡɚɳɢɬɧɵɣ ɤɨɥɩɚɱɨɤ ɢɡ ɱɢɫɬɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɢ ɧɚɞɟɬɶ ɧɚ ɬɨɪɟɰ 
ɤɨɧɧɟɤɬɨɪɚ. 

• ȼɡɹɬɶ ɡɚɝɥɭɲɤɭ ɢɡ ɱɢɫɬɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɢ ɡɚɳɢɬɢɬɶ ɨɩɬɢɱɟɫɤɭɸ 
ɪɨɡɟɬɤɭ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɨɩɬɨɜɨɥɨɤɨɧɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɱɢɫɬɨɬɭ ɨɩɬɢɱɟɫɤɢɯ ɤɨɧɧɟɤɬɨɪɨɜ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɤɚɫɚɬɶɫɹ ɪɭɤɚɦɢ ɢ 
ɩɪɟɞɦɟɬɚɦɢ ɤ ɬɨɪɰɚɦ ɤɨɧɧɟɤɬɨɪɨɜ. ȼ ɫɥɭɱɚɟ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ 
ɤɨɧɧɟɤɬɨɪɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɢɡɨɩɪɨɩɢɥɨɜɵɣ ɫɩɢɪɬ ɢ 
ɛɟɡɜɨɪɫɨɜɵɟ ɫɚɥɮɟɬɤɢ). 



Лɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 1

Сеɬɢ ɫ WDM ɭɩɥɨɬɧеɧɢеɦ ɧɚ ɛɚɡе 
ɫɩɥɢɬɬеɪɨɜ 1310/1550 
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Лɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 2

Сɟɬɢ ɫ ɭɩɥɨɬɧɟɧɢɟɦ CWDM ɜ ɬɨɩɨɥɨɝɢɢ 
CWDM- CWDM 
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Лɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 3

Сɟɬɢ ɫ ɭɩɥɨɬɧɟɧɢɟɦ CWDM ɜ ɬɨɩɨɥɨɝɢɢ 
CWDM- OADM-OADM



20



21



22

Лɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 4

Сɟɬɢ ɫ CWDM ɭɩɥɨɬɧɟɧɢɟɦ ɜ ɬɨɩɨɥɨɝɢɢ 
CWDM- OADM-OADM-CWDM 
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Лɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 5

Сɟɬɢ ɫ ɨɞɧɨɜɪɟɦɟɧɧыɦ ɭɩɥɨɬɧɟɧɢɟɦ Rx/Tx ɢ 
WDM ɧɚ ɛɚɡɟ ɫɩɥɢɬɬɟɪɨɜ WDM
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