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Ⱥ ɘɌɜɖɑ SF&T

SF&T* (Smart Fiber & Transmission) ñ çɚɞɗɔɣəɌɫ ɛɑɜɑɐɌɣɌ ɛɚ ɚɛɞɔɣɑɝɖɚɘɟ Ɏɚɗɚɖəɟè.

ȶɚɘɛɌəɔɫ çȮ1 ɩɗɑɖɞɜɚəɔɖɝè ɛɜɑɐɝɞɌɎɗɫɑɞ ɎɌɤɑɘɟ ɎəɔɘɌəɔɪ əɚɎɟɪ ɝɑɜɔɪ 
ɚɍɚɜɟɐɚɎɌəɔɫ SF&T ɐɗɫ ɛɑɜɑɐɌɣɔ ɝɔɏəɌɗɌ ɛɚ ɚɛɞɔɣɑɝɖɚɘɟ Ɏɚɗɚɖəɟ.  
Ȯ Ɍɝɝɚɜɞɔɘɑəɞɑ ɛɜɑɐɝɞɌɎɗɑəɚ ɍɚɗɑɑ 200 ɘɚɐɑɗɑɕ ɛɜɔɑɘəɔɖɚɎ ɔ ɛɑɜɑɐɌɞɣɔɖɚɎ 
ɝɔɏəɌɗɚɎ Ɏɔɐɑɚ, ɟɛɜɌɎɗɑəɔɫ ɔ ɐɌəəɧɡ ɐɗɫ ɝɔɝɞɑɘ ɎɔɐɑɚəɌɍɗɪɐɑəɔɫ. 

ɀɌɍɜɔɖɔ ɝ 15-ɗɑɞəɔɘ ɚɛɧɞɚɘ ɜɌɍɚɞɧ ɛɜɚɔɓɎɚɐɫɞ ɚɍɚɜɟɐɚɎɌəɔɑ SF&T Ɏ ȯɚəɖɚəɏɑ,  
ȶɔɞɌɑ. ȻɜɚɔɓɎɚɐɝɞɎɚ SF&T ɛɜɚɡɚɐɔɞ ɛɚɐ ɝɞɜɚɏɔɘ ɖɚəɞɜɚɗɑɘ ɖɌɣɑɝɞɎɌ, əɌɣɔəɌɫ 
ɚɞ ɛɜɚɢɑɝɝɌ ɜɌɓɜɌɍɚɞɖɔ ɔ ɛɚɝɞɌɎɖɔ ɩɗɑɖɞɜɚəəɧɡ ɖɚɘɛɚəɑəɞɚɎ, ɓɌɖɌəɣɔɎɌɫ 
ɞɑɡəɚɗɚɏɔɫɘɔ ɛɜɚɔɓɎɚɐɝɞɎɌ ɔ ɝɞɜɚɏɔɘ ɖɚəɞɜɚɗɑɘ ɏɚɞɚɎɚɕ ɛɜɚɐɟɖɢɔɔ. ȶɌɣɑɝɞɎɚ ɞɚɎɌɜɚɎ 
ɛɚɐɞɎɑɜɒɐɑəɚ ɝɑɜɞɔɠɔɖɌɞɌɘɔ  ɘɔɜɚɎɚɏɚ ɝɞɌəɐɌɜɞɌ ISO9001. 

ȺɍɚɜɟɐɚɎɌəɔɑ SF&T ɜɌɓɜɌɍɚɞɌəɚ ɐɗɫ ɛɜɔɘɑəɑəɔɫ:

ñ Ɏ ɎɔɐɑɚɝɔɝɞɑɘɌɡ əɑɠɞɑɏɌɓɚɎɚɕ ɚɞɜɌɝɗɔ;
ñ Ɏ ɎɔɐɑɚɝɔɝɞɑɘɌɡ  ɟɛɜɌɎɗɑəɔɫ ɐɚɜɚɒəɧɘ ɐɎɔɒɑəɔɑɘ ɔ ɔɐɑəɞɔɠɔɖɌɢɔɔ 
     ɞɜɌəɝɛɚɜɞəɧɡ ɝɜɑɐɝɞɎ;
ñ Ɏ ɝɔɝɞɑɘɌɡ ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɓɐɌəɔɕ ɔ ɝɚɚɜɟɒɑəɔɕ;
ñ Ɏ ɝɔɝɞɑɘɌɡ ɚɡɜɌəəɚɕ ɔ ɛɚɒɌɜəɚɕ ɝɔɏəɌɗɔɓɌɢɔɔ;
ñ Ɏ ɝɔɝɞɑɘɌɡ ɖɚəɞɜɚɗɫ ɐɚɝɞɟɛɌ.

ȻɜɑɔɘɟɥɑɝɞɎɌ ɜɑɤɑəɔɕ SF&T:

ñ ɜɌɝɝɞɚɫəɔɑ ɛɑɜɑɐɌɣɔ ɐɌəəɧɡ ɐɚ 70 ɖɘ;
ñ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ ɗɔəɔɔ ɝɎɫɓɔ ɞɚɗɨɖɚ 1 ɎɚɗɚɖəɌ ɐɗɫ ɛɑɜɑɐɌɣɔ 128 ɖɌəɌɗɚɎ Ɏɔɐɑɚ;
ñ ɢɔɠɜɚɎɌɫ ɛɑɜɑɐɌɣɌ əɑɝɒɌɞɚɏɚ ɎɔɐɑɚɔɓɚɍɜɌɒɑəɔɫ ɐɗɫ ɛɚɗɟɣɑəɔɫ ɖɌɜɞɔəɖɔ ɍɑɓ 
     ɛɚɞɑɜɔ ɖɌɣɑɝɞɎɌ;
ñ ɛɑɜɑɐɌɣɌ Ɏɔɐɑɚ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ;
ñ ɟɛɜɌɎɗɑəɔɑ ɛɚɎɚɜɚɞəɧɘɔ ɖɌɘɑɜɌɘɔ ɔ ɐɜɟɏɔɘ ɚɍɚɜɟɐɚɎɌəɔɑɘ Ɏ ɜɑɌɗɨəɚɘ Ɏɜɑɘɑəɔ; 
ñ ɩɖɚəɚɘɔɫ əɌ əɌɗɌɐɖɑ ɔ ɚɍɝɗɟɒɔɎɌəɔɔ ɝɔɝɞɑɘɧ; 
ñ ɓɌɥɔɞɌ ɚɞ ɛɚɘɑɡ, ɏɜɚɓɧ, ɎɧɝɚɖɚɎɚɗɨɞəɧɡ əɌɎɚɐɚɖ;
ñ ɜɌɍɚɣɔɕ ɞɑɘɛɑɜɌɞɟɜəɧɕ ɐɔɌɛɌɓɚə ɚɍɚɜɟɐɚɎɌəɔɫ ɚɞ -40 ɐɚ +70 ɚȽ;
ñ ɏɌɜɌəɞɔɫ 3 ɏɚɐɌ.

* ɉɖɝɖɗɪɓɔɎəɧɕ ɐɔɝɞɜɔɍɨɪɞɚɜ SF&T Ɏ ȼɚɝɝɔɔ -  ȺȺȺ çȮ1 ɩɗɑɖɞɜɚəɔɖɝè
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ȺɝəɚɎɧ ɛɑɜɑɐɌɣɔ ɛɚ ȮȺȷȽ

ȻɜɑɔɘɟɥɑɝɞɎɌ ɔɝɛɚɗɨɓɚɎɌəɔɫ ȮȺȷȽ
Ȱɚ əɑɐɌɎəɑɏɚ Ɏɜɑɘɑəɔ ɞɜɌɐɔɢɔɚəəɧɘ ɝɜɑɐɝɞɎɚɘ ɛɑɜɑɐɌɣɔ ɎɔɐɑɚɝɔɏəɌɗɌ 

ɝɔɏəɌɗɌ Ɏ ɝɔɝɞɑɘɌɡ ɎɔɐɑɚəɌɍɗɪɐɑəɔɫ ɫɎɗɫɗɔɝɨ ɖɚɌɖɝɔɌɗɨəɧɕ ɖɌɍɑɗɨ ɔ ɎɔɞɌɫ ɛɌɜɌ. 
ȹɚ ɚɝəɚɎəɧɘ ɔɡ əɑɐɚɝɞɌɞɖɚɘ ɫɎɗɫɪɞɝɫ ɛɜɔɝɟɥɔɑ ɔɘ ɝɚɛɜɚɞɔɎɗɑəɔɑ ɔ ɑɘɖɚɝɞɨ, 
ɖɚɞɚɜɧɑ ɚɏɜɌəɔɣɔɎɌɪɞ ɐɌɗɨəɚɝɞɨ ɛɑɜɑɐɌɣɔ ɝɔɏəɌɗɌ. ȮɚɗɚɖɚəəɌɫ ɚɛɞɔɖɌ ɛɜɑɐɗɌɏɌɑɞ 
ɩɗɑɏɌəɞəɚɑ ɔ ɩɖɚəɚɘɔɣɑɝɖɔ Ɏɧɏɚɐəɚɑ ɜɑɤɑəɔɑ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɎɑɞɚɎɚɏɚ ɗɟɣɌ ɐɗɫ 
ɛɑɜɑɐɌɣɔ ɝɔɏəɌɗɌ, ɤɔɜɚɖɌɫ ɛɚɗɚɝɌ ɛɜɚɛɟɝɖɌəɔɫ ɛɚɓɎɚɗɫɪɞ ɛɑɜɑɐɌɎɌɞɨ ɝɔɏəɌɗ 
Ɏɧɝɚɖɚɏɚ ɖɌɣɑɝɞɎɌ əɌ ɓəɌɣɔɞɑɗɨəɧɑ ɜɌɝɝɞɚɫəɔɫ ɍɑɓ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɟɝɔɗɔɞɑɗɑɕ  
ɔ ɛɚɎɞɚɜɔɞɑɗɑɕ.

ȺɝəɚɎəɧɘɔ ɛɜɑɔɘɟɥɑɝɞɎɌ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏɚɗɚɖɚəəɚɕ ɚɛɞɔɖɔ ɫɎɗɫɪɞɝɫ:
─ʒ ɍɚɗɑɑ ɤɔɜɚɖɌɫ ɛɚɗɚɝɌ ɛɜɚɛɟɝɖɌəɔɫ (ɚɞ 100ȸȯɢ ɐɚ əɑɝɖɚɗɨɖɔɡ ɏɔɏɌɏɑɜɢ), ɣɑɘ ɟ 

ɘɑɐəɚɏɚ ɖɌɍɑɗɫ (ɚɞ 3 ɐɚ 20 ȸȯɂ);
─ʒ əɑɎɚɝɛɜɔɔɘɣɔɎɚɝɞɨ ɖ ɩɗɑɖɞɜɔɣɑɝɖɔɘ ɛɚɘɑɡɌɘ, ɚɞɝɟɞɝɞɎɔɑ çɓɑɘɗɫəɧɡ ɛɑɞɑɗɨè;
─ʒ əɔɓɖɔɑ ɛɚɞɑɜɔ ɛɜɔ ɛɑɜɑɐɌɣɑ ɝɔɏəɌɗɌ, ɚɝɗɌɍɗɑəɔɑ ɝɔɏəɌɗɌ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 

1ɐȭ/ɖɘ (ɐɗɫ ɖɚɌɖɝɔɌɗɨəɚɏɚ ɖɌɍɑɗɫ RG59 ð 30ɐȭ/ɖɘ ɐɗɫ ɝɔɏəɌɗɌ 10ɘȯɢ);
─ʒ əɑ ɎɧɓɧɎɌɑɞ ɛɚɘɑɡ Ɏ ɝɚɝɑɐəɔɡ ɖɌɍɑɗɫɡ ɔɗɔ ɐɜɟɏɔɡ ɚɛɞɚɎɚɗɚɖɚəəɧɡ ɖɌɍɑɗɫɡ;
─ʒ ɟɎɑɗɔɣɑəɔɑ ɐɌɗɨəɚɝɞɔ ɛɑɜɑɐɌɣɔ;
─ʒ ɡɚɜɚɤɑɑ ɖɌɣɑɝɞɎɚ ɛɑɜɑɐɌɎɌɑɘɚɏɚ ɝɔɏəɌɗɌ;
─ʒ ɚɛɞɚɎɚɗɚɖɚəəɧɕ ɖɌɍɑɗɨ ɘɔəɔɌɞɪɜɑə ɔ ɗɑɏɚɖ.

Ȼɜɔəɢɔɛ ɜɌɍɚɞɧ ɚɛɞɚɎɚɗɚɖɚəəɚɕ ɗɔəɔɔ
ȮɚɗɚɖɚəəɌɫ ɚɛɞɔɖɌ ʄ ɞɑɡəɚɗɚɏɔɫ, Ɏ ɖɚɞɚɜɚɕ Ɏ ɖɌɣɑɝɞɎɑ əɚɝɔɞɑɗɫ ɔəɠɚɜɘɌɢɔɔ 

ɔɝɛɚɗɨɓɟɑɞɝɫ ɝɎɑɞ, ɔ əɑ ɎɌɒəɚ, ɚ ɖɌɖɚɘ ɞɔɛɑ ɔəɠɚɜɘɌɢɔɔ ɔɐɑɞ ɜɑɣɨ - ɌəɌɗɚɏɚɎɚɘ ɔɗɔ 
ɢɔɠɜɚɎɚɘ. Ⱥɍɧɣəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɔəɠɜɌɖɜɌɝəɧɕ ɝɎɑɞ, Ɍ ɝɜɑɐɚɕ ɛɑɜɑɐɌɣɔ ɝɗɟɒɔɞ 
ɝɞɑɖɗɚɎɚɗɚɖəɚ.

Ȯ ɛɜɚɝɞɑɕɤɑɘ ɎɌɜɔɌəɞɑ ɔɝɛɚɗəɑəɔɫ ɚɛɞɚɎɚɗɚɖɚəəɌɫ ɗɔəɔɫ ɝɎɫɓɔ ɝɚɝɞɚɔɞ ɔɓ ɞɜɑɡ 
ɖɚɘɛɚəɑəɞɚɎ: 

─ʒ Ɏɚɗɚɖɚəəɚ-ɚɛɞɔɣɑɝɖɚɏɚ ɛɑɜɑɐɌɞɣɔɖɌ ɐɗɫ ɛɜɑɚɍɜɌɓɚɎɌəɔɫ Ɏɡɚɐəɚɏɚ ɩɗɑɖɞɜɔɣɑɝɖɚɏɚ 
ɝɔɏəɌɗɌ ɚɞ ɔɝɞɚɣəɔɖɌ (əɌɛɜɔɘɑɜ, ɖɌɘɑɜɧ) Ɏ ɘɚɐɟɗɔɜɚɎɌəəɧɕ ɝɎɑɞɚɎɚɕ ɝɔɏəɌɗ; 

─ʒ ɚɛɞɚɎɚɗɚɖɚəəɚɕ ɗɔəɔɔ, ɛɚ ɖɚɞɚɜɚɕ ɝɎɑɞɚɎɚɕ ɝɔɏəɌɗ ɛɑɜɑɐɌɑɞɝɫ əɌ ɛɜɔɑɘəɔɖ; 
─ʒ Ɏɚɗɚɖɚəəɚ-ɚɛɞɔɣɑɝɖɚɏɚ ɛɜɔɑɘəɔɖɌ, ɎɚɝɝɞɌəɌɎɗɔɎɌɪɥɑɏɚ ɩɗɑɖɞɜɔɣɑɝɖɔɕ ɝɔɏəɌɗ, 

ɚɍɧɣəɚ ɔɐɑəɞɔɣəɧɕ ɝɔɏəɌɗɟ ɔɝɞɚɣəɔɖɌ.
ȴɝɞɚɣəɔɖɚɘ ɜɌɝɛɜɚɝɞɜɌəɫɑɘɚɏɚ ɛɚ ɚɛɞɔɣɑɝɖɔɘ ɖɌɍɑɗɫɘ ɝɎɑɞɌ ɫɎɗɫɑɞɝɫ ɝɎɑɞɚɐɔɚɐ 

(LED) (ɔɗɔ ɛɚɗɟɛɜɚɎɚɐəɔɖɚɎɧɕ ɗɌɓɑɜ - LD), Ɍ ɖɚɐɔɜɚɎɌəɔɑ ɔəɠɚɜɘɌɢɔɔ ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ 
ɐɎɟɡɟɜɚɎəɑɎɧɘ ɔɓɘɑəɑəɔɑɘ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɎɑɞɌ (0-1). ȹɌ ɐɜɟɏɚɘ ɖɚəɢɑ ɖɌɍɑɗɫ 
ɛɜɔəɔɘɌɪɥɔɕ ɐɑɞɑɖɞɚɜ ɛɜɑɚɍɜɌɓɟɑɞ ɝɎɑɞɚɎɧɑ ɝɔɏəɌɗɧ Ɏ ɩɗɑɖɞɜɔɣɑɝɖɔɑ. ȮɚɗɚɖɚəəɌɫ 
ɚɛɞɔɖɌ ɚɛɔɜɌɑɞɝɫ əɌ ɚɝɚɍɧɕ ɩɠɠɑɖɞ ñ ɛɜɑɗɚɘɗɑəɔɑ ɛɜɔ ɘɌɖɝɔɘɌɗɨəɚɘ ɟɏɗɑ 
ɛɌɐɑəɔɫ, ɖɚɏɐɌ ɔɘɑɑɞ ɘɑɝɞɚ ɛɚɗəɚɑ ɚɞɜɌɒɑəɔɑ. ɉɞɚ ɫɎɗɑəɔɑ ɛɜɚɔɝɡɚɐɔɞ Ɏ ɞɚɘ ɝɗɟɣɌɑ, 
ɖɚɏɐɌ ɗɟɣ ɝɎɑɞɌ Ɏɧɡɚɐɔɞ ɔɓ ɛɗɚɞəɚɕ ɝɜɑɐɧ ɔ ɛɚɛɌɐɌɑɞ Ɏ ɘɑəɑɑ ɛɗɚɞəɟɪ ɝɜɑɐɟ ɛɚɐ 
ɚɛɜɑɐɑɗɑəəɧɘ ɟɏɗɚɘ. Ȯəɟɞɜɑəəɫɫ ɒɔɗɌ (əɔɞɨ) ɚɛɞɚɎɚɗɚɖɚəəɚɏɚ ɖɌɍɑɗɫ ɔɘɑɑɞ ɍɚɗɑɑ 
Ɏɧɝɚɖɔɕ ɛɚɖɌɓɌɞɑɗɨ ɛɜɑɗɚɘɗɑəɔɫ, ɣɑɘ ɚɍɚɗɚɣɖɌ. Ȼɚɩɞɚɘɟ ɗɟɣ ɝɎɑɞɌ, ɛɜɚɡɚɐɫ ɛɚ 
Ɏəɟɞɜɑəəɑɕ ɒɔɗɑ, əɑ ɘɚɒɑɞ Ɏɧɕɞɔ ɓɌ ɑɑ ɛɜɑɐɑɗɧ ñ ɔɓ-ɓɌ ɩɠɠɑɖɞɌ ɛɚɗəɚɏɚ ɚɞɜɌɒɑəɔɫ 
(ɜɔɝ.1).ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɞɜɌəɝɛɚɜɞɔɜɟɑɘɧɕ ɝɔɏəɌɗ çɔɐɑɞè Ɏəɟɞɜɔ ɓɌɘɖəɟɞɚɕ ɝɜɑɐɧ, 
ɛɜɚɐɑɗɧɎɌɫ ɛɟɞɨ ɚɞ ɔɝɞɚɣəɔɖɌ ɝɔɏəɌɗɌ ɐɚ ɑɏɚ ɛɜɔɑɘəɔɖɌ. ȺɝɞɌɗɨəɧɑ ɩɗɑɘɑəɞɧ 
ɖɌɍɑɗɫ ñ ɗɔɤɨ ɝɛɚɝɚɍ ɛɜɑɐɚɡɜɌəɔɞɨ ɡɜɟɛɖɚɑ Ɏɚɗɚɖəɚ ɚɞ ɛɚɎɜɑɒɐɑəɔɕ Ɏəɑɤəɑɕ 
ɝɜɑɐɚɕ ɜɌɓɗɔɣəɚɕ ɌɏɜɑɝɝɔɎəɚɝɞɔ
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ȼɔɝ.1 ȮɚɗɚɖɚəəɌɫ ɚɛɞɔɖɌ ɚɝəɚɎɧɎɌɑɞɝɫ əɌ ɩɠɠɑɖɞɑ ɛɚɗəɚɏɚ ɚɞɜɌɒɑəɔɫ

Ⱥɝɚɍɑəəɚɝɞɔ ɛɑɜɑɐɌɣɔ ɎɔɐɑɚɝɔɏəɌɗɚɎ, ɐɌəəɧɡ ɔ ɓɎɟɖɌ ɛɚ ɚɛɞɔɣɑɝɖɚɘɟ Ɏɚɗɚɖəɟ 
Ȱɗɫ ɐɚɝɞɔɒɑəɔɫ ɐɎɟəɌɛɜɌɎɗɑəəɚɝɞɔ ɛɑɜɑɐɌɣɔ ɛɚ ɚɐəɚɘɟ Ɏɚɗɚɖəɟ əɑɚɍɡɚɐɔɘɚ, ɣɞɚɍɧ 

ɛɑɜɑɐɌɞɣɔɖɔ əɌ ɜɌɓəɧɡ ɖɚəɢɌɡ ɎɚɗɚɖəɌ ɜɌɍɚɞɌɗɔ əɌ ɎɚɗəɌɡ ɜɌɓəɚɕ ɐɗɔəɧ, əɌɛɜɔɘɑɜ 
əɌ 850 əɘ ɔ əɌ 1300 əɘ ɝɚɚɞɎɑɞɝɞɎɑəəɚ. ȶ ɖɌɒɐɚɘɟ ɖɚəɢɟ ɎɚɗɚɖəɌ ɛɚɐɝɚɑɐɔəɫɑɞɝɫ 
ɜɌɓɎɑɞɎɔɞɑɗɨ əɌ ɚɛɞɔɣɑɝɖɚɘ ɘɟɗɨɞɔɛɗɑɖɝɚɜɑ ɝ ɜɌɓɐɑɗɑəɔɑɘ ɐɗɔə Ɏɚɗə (WDM ñ wave-
length division multiplexer), ɖɚɞɚɜɧɕ ɚɍɑɝɛɑɣɔɎɌɑɞ Ɏɚɓɘɚɒəɚɝɞɨ ɖɌɒɐɚɏɚ ɛɜɔɑɘəɔɖɌ 
ɛɚɗɟɣɌɞɨ ɚɞ əɌɡɚɐɫɥɑɏɚɝɫ əɌ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɘ ɖɚəɢɑ ɎɚɗɚɖəɌ ɛɑɜɑɐɌɞɣɔɖɌ ɝɎɑɞ ɞɚɗɨɖɚ ɝ 
əɟɒəɚɕ ɐɗɔəɚɕ Ɏɚɗəɧ (əɌɛɜɔɘɑɜ, 850 əɘ). ȹɑɒɑɗɌɞɑɗɨəɧɑ ɚɞɜɌɒɑəɔɫ ɚɞ ɛɑɜɑɐɌɞɣɔɖɌ əɌ 
ɍɗɔɒəɑɘ ɖɚəɢɑ ɚɖɌɓɧɎɌɪɞɝɫ Ɏ çəɑɛɜɌɎɔɗɨəɚɘè ɐɔɌɛɌɓɚəɑ (ɞ.ɑ. 1300 əɘ) ɔ ɝɚɚɞɎɑɞɝɞɎɑəəɚ 
ɚɞɝɑɖɌɪɞɝɫ. 

Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ WDM ɘɚɒəɚ ɛɑɜɑɐɌɎɌɞɨ əɑɝɖɚɗɨɖɚ ɝɔɏəɌɗɚɎ Ɏ ɚɐəɚɘ əɌɛɜɌɎɗɑəɔɔ. 
ȹɌɛɜɔɘɑɜ, ɛɜɔɘɑəɫɫ ɖɚɘɍɔəɌɢɔɪ AM (ɌɘɛɗɔɞɟɐəɌɫ ɘɚɐɟɗɫɢɔɫ) ɔ FM (ɠɌɓɚɎɌɫ 
ɘɚɐɟɗɫɢɔɫ) Ɍ ɞɌɖɒɑ WDM əɌ 850 ɔ 1300 əɘ, ɍɑɓ ɚɝɚɍɧɡ ɛɜɚɍɗɑɘ ɚɍɑɝɛɑɣɔɎɌɑɞɝɫ 
ɛɑɜɑɐɌɣɌ 4 ɎɔɐɑɚɝɔɏəɌɗɚɎ Ɏ ɚɐəɚɘ əɌɛɜɌɎɗɑəɔɔ. ȹɚ ɔɘ ɛɜɔɝɟɥɔ Ɏɝɑ əɑɐɚɝɞɌɞɖɔ 
ɌəɌɗɚɏɚɎɧɡ ɝɔɝɞɑɘ: əɑɟɝɞɚɕɣɔɎɚɝɞɨ ɣɌɝɞɚɞ, ɤɔɜɚɖɌɫ ɛɚɗɚɝɌ ɝɔɏəɌɗɌ ɔ, ɖɌɖ ɝɗɑɐɝɞɎɔɑ, 
əɑɍɚɗɨɤɌɫ ɜɌɍɚɣɌɫ ɐɔɝɞɌəɢɔɫ. 

ȬɘɛɗɔɞɟɐəɌɫ ɘɚɐɟɗɫɢɔɫ ɝ ɣɌɝɞɔɣəɚ ɛɚɐɌɎɗɑəəɚɕ ɍɚɖɚɎɚɕ ɛɚɗɚɝɚɕ, ɣɌɝɞɚɞəɚɑ 
ɘɟɗɨɞɔɛɗɑɖɝɔɜɚɎɌəɔɑ (AVSB-FDM, amplitude vestigial sideband modulation, frequency di-
vision multiplexing) ñ ɑɥɑ ɚɐɔə ɞɔɛ ɟɝɞɜɚɕɝɞɎ ɣɜɑɓɎɧɣɌɕəɚ ɛɜɔɎɗɑɖɌɞɑɗɨəɧɡ ɐɗɫ ɛɑɜɑɐɌɣɔ 
ɎɔɐɑɚɝɔɏəɌɗɚɎ. ȿɝɞɜɚɕɝɞɎɚ ɛɚɓɎɚɗɫɑɞ ɛɑɜɑɐɌɎɌɞɨ ɐɚ 80 ɖɌəɌɗɚɎ.

Ȯ ɎɔɐɑɚəɌɍɗɪɐɑəɔɔ ɣɌɥɑ ɔɝɛɚɗɨɓɟɪɞɝɫ ɟɝɞɜɚɕɝɞɎɌ FM-FDM, ɛɚɓɎɚɗɫɪɥɔɑ ɛɑɜɑɐɌɎɌɞɨ 
ɍɚɗɨɤɑ ɝɔɏəɌɗɚɎ ɛɚ ɚɐəɚɘɟ ɖɌɍɑɗɪ. WDM ñ ɞɔɛ ɘɟɗɨɞɔɛɗɑɖɝɔɜɚɎɌəɔɫ, ɖɚɞɚɜɧɕ 
ɚɝɚɍɑəəɚ ɢɑɗɑɝɚɚɍɜɌɓɑə ɐɗɫ PTZ ɔɗɔ ɛɟɗɨɞɚɎ ɟɛɜɌɎɗɑəɔɫ ɝ ɘɌɞɜɔɣəɧɘ ɖɚɘɘɟɞɌɞɚɜɚɘ. 
ȮɔɐɑɚɝɔɏəɌɗɧ ɛɑɜɑɐɌɪɞɝɫ ɛɚ ɜɌɓɐɑɗɨəɧɘ ɚɛɞɚɎɚɗɚɖɚəəɧɘ ɖɌɍɑɗɫɘ (ɚɐɔə ɖɌɍɑɗɨ əɌ 
ɞɑɗɑɖɌɘɑɜɟ), ɔ ɞɚɗɨɖɚ ɚɐɔə ɖɌɍɑɗɨ ɔɝɛɚɗɨɓɟɑɞ WDM ɐɗɫ ɛɑɜɑɐɌɣɔ ɟɛɜɌɎɗɫɪɥɔɡ ɐɌəəɧɡ 
Ɏ ɛɜɚɞɔɎɚɛɚɗɚɒəɚɘ əɌɛɜɌɎɗɑəɔɔ.

ɂɔɠɜɚɎɌɫ ɛɑɜɑɐɌɣɌ 
Ȼɜɔ ɔɝɛɚɗɨɓɚɎɌəɔɔ ɚɢɔɠɜɚɎɖɔ ɎɔɐɑɚɝɔɏəɌɗɌ ɐɚɝɞɔɏɌɪɞɝɫ əɑɛɗɚɡɔɑ ɜɑɓɟɗɨɞɌɞɧ. Ȯ 

ɛɜɚɝɞɑɕɤɑɘ ɝɗɟɣɌɑ Ɏɔɐɑɚ ɚɢɔɠɜɚɎɧɎɌɑɞɝɫ ɝ ɐɔɝɖɜɑɞəɚɝɞɨɪ 10 ɍɔɞ (ɛɜɔ ɩɞɚɘ ɖɌɣɑɝɞɎɚ 
ɟɐɚɎɗɑɞɎɚɜɫɑɞ ɞɜɑɍɚɎɌəɔɫɘ ɎɑɥɌɞɑɗɨəɚɏɚ ɖɌɣɑɝɞɎɌ) ɔɗɔ 8 ɍɔɞ (ɣɞɚ ɍɚɗɑɑ ɣɑɘ ɐɚɝɞɌɞɚɣəɚ 
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ɐɗɫ ɝɞɌəɐɌɜɞəɧɡ ɓɌɐɌɣ CCTV). Ȼɜɔ ɜɌɓɜɑɤɑəɔɔ 520 - 640 ȾȮȷ ɚɞəɚɤɑəɔɑ ɝɔɏəɌɗ/ɤɟɘ əɑ 
ɡɟɒɑ 60 ɐȭ. Ȯ ɩɞɚɘ ɝɗɟɣɌɑ əɔɖɌɖɚɕ Ɏɔɐ ɝɒɌɞɔɫ əɑ ɔɝɛɚɗɨɓɟɑɞɝɫ.

ȭɚɗɑɑ ɟɓɖɌɫ ɛɚɗɚɝɌ ɚɞɖɜɧɎɌɑɞ ɍɚɗɨɤɔɑ Ɏɚɓɘɚɒəɚɝɞɔ ɛɚ ɛɑɜɑɐɌɣɑ əɑɝɖɚɗɨɖɔɡ ɝɔɏəɌɗɚɎ 
ɛɚ ɚɐəɚɘɟ Ɏɚɗɚɖəɟ. 

DWDM-ɝɔɝɞɑɘɧ (Dense Wave Division Multiplexing) ɚɍɑɝɛɑɣɔɗɔ ɟɎɑɗɔɣɑəɔɑ ɝɖɚɜɚɝɞɔ 
ɛɑɜɑɐɌɣɔ ɛɚ ɚɐəɚɘɟ Ɏɚɗɚɖəɟ ɐɚ ɞɑɜɌɍɔɞəɧɡ Ɏɑɗɔɣɔə. Ȯ ɚɝəɚɎɟ ɝɔɝɞɑɘɧ DWDM 
ɛɚɗɚɒɑə ɛɜɔəɢɔɛ ɎɚɗəɚɎɚɏɚ ɘɟɗɨɞɔɛɗɑɖɝɔɜɚɎɌəɔɫ ɝ ɠɔɖɝɔɜɚɎɌəəɚɕ ɝɑɞɖɚɕ ɐɗɔə 
Ɏɚɗə ɝ çɤɌɏɚɘè 10 əɘ. 

CWDM (coarse wavelength division multiplexer) ð  ɟɛɜɚɥɑəəɧɕ ɎɌɜɔɌəɞ DWDM. ȼɌɓɐɑɗɑəɔɑ 
ɖɌəɌɗɚɎ ɫɎɗɫɑɞɝɫ əɑɛɗɚɞəɧɘ (ɏɜɟɍɧɘ, coarse). Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɎɧɛɟɝɖɌɪɞɝɫ CWDM-
ɝɔɝɞɑɘɧ ɝ 16 ɖɌəɌɗɌɘɔ (Ɏ ɐɔɌɛɌɓɚəɑ Ɏɚɗə ɚɞ 1310 ɐɚ 1610 əɘ) ɝ çɤɌɏɚɘè 20 əɘ. 

Ȼɚɝɗɑɐəɔɑ ɜɑɌɗɔɓɚɎɌəəɧɑ ɞɑɡəɚɗɚɏɔɔ ɛɚɓɎɚɗɫɪɞ ɛɑɜɑɐɌɎɌɞɨ ɛɚ ɘəɚɏɚɘɚɐɚɎɚɘɟ 
Ɏɚɗɚɖəɟ 16 ɎɔɐɑɚɔɓɚɍɜɌɒɑəɔɕ Ɏ ɜɑɒɔɘɑ ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ (480 ȾȮȷ), ɐɟɛɗɑɖɝəɧɕ 
ɖɌəɌɗ ɐɌəəɧɡ (512 ɖɍɔɞ/ɝ) ɔ 4 ɜɑɗɑɕəɧɡ ɖɚəɞɌɖɞɌ.

Ȯɚɓɘɚɒəɚɝɞɔ ɛɑɜɑɐɌɣɔ ɍɚɗɨɤɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɎɔɐɑɚɝɔɏəɌɗɚɎ ɔ ɐɚɛɚɗəɔɞɑɗɨəɚɕ 
ɔəɠɚɜɘɌɢɔɔ ɛɚ ɘɔəɔɘɌɗɨəɚɘɟ ɖɚɗɔɣɑɝɞɎɟ ɚɛɞɔɣɑɝɖɔɡ Ɏɚɗɚɖɚə ð ɢɑəəɌɫ ɝɛɚɝɚɍəɚɝɞɨ, 
ɚɝɚɍɑəəɚ ɐɗɫ ɝɔɝɞɑɘ ɎɔɐɑɚəɌɍɗɪɐɑəɔɫ ɝ ɍɚɗɨɤɚɕ ɛɜɚɞɫɒɑəəɚɝɞɨɪ. Ȯ ɐɜɟɏɔɡ ɝɗɟɣɌɫɡ, ɏɐɑ 
ɐɗɫ ɛɜɔɘɑəɑəɔɫ ɝɔɝɞɑɘ əɑɚɍɡɚɐɔɘɌ ɘɑəɨɤɌɫ ɛɜɚɞɫɒɑəəɚɝɞɨ ɔ ɍɚɗɨɤɌɫ ɜɌɓɍɜɚɝɌəəɚɝɞɨ 
ɖɌɘɑɜ, ɛɜɑɔɘɟɥɑɝɞɎɌ əɑ ɞɌɖ ɚɣɑɎɔɐəɧ, ɔ ɞɚɏɐɌ, Ɏ ɛɑɜɎɟɪ ɚɣɑɜɑɐɨ, ɝɗɑɐɟɑɞ ɜɌɝɝɘɚɞɜɑɞɨ 
ɔɝɛɚɗɨɓɚɎɌəɔɑ ɚɞɐɑɗɨəɚɕ Ɏɚɗɚɖɚəəɚɕ ɗɔəɔɔ ɐɗɫ ɖɌɒɐɚɏɚ ɎɔɐɑɚɝɔɏəɌɗɌ ɚɞɐɑɗɨəɚ. 

ȿɝɞɜɚɕɝɞɎɚ ɚɛɞɚɎɚɗɚɖɚəəɚɏɚ ɖɌɍɑɗɫ
 Ƚɑɜɐɑɣəɔɖ (Core) (ɚɍɧɣəɚ ɔɓ ɝɞɑɖɗɌ, ɜɑɒɑ - ɛɗɌɝɞɔɖ) ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɛɑɜɑɐɌɣɔ 
ɝɎɑɞɚɎɚɏɚ ɝɔɏəɌɗɌ. Ȯəɑɤəɔɕ ɐɔɌɘɑɞɜ ɚɞɜɌɒɌɪɥɑɕ ɚɍɚɗɚɣɖɔ ɟəɔɠɔɢɔɜɚɎɌə ɐɗɫ Ɏɝɑɡ 
ɞɔɛɚɎ ɖɌɍɑɗɑɕ ɔ ɝɚɝɞɌɎɗɫɑɞ 125Ñ2 ɘɖɘ. Ȯ ɩɞɚɞ ɜɌɓɘɑɜ Ɏɡɚɐɔɞ ɔ 2 - 3 ɘɖɘ ɝɗɚɕ ɗɌɖɌ, 
ɖɚɞɚɜɧɕ ɝɗɟɒɔɞ ɓɌɥɔɞɚɕ ɚɞ ɎɗɌɏɔ ɔ ɝɎɫɓɌəəɚɕ ɝ əɑɕ ɖɚɜɜɚɓɔɔ. ȻɑɜɎɔɣəɟɪ ɘɑɡɌəɔɣɑɝɖɟɪ 
ɛɜɚɣəɚɝɞɨ ɔ ɏɔɍɖɚɝɞɨ ɜɌɝɝɘɌɞɜɔɎɌɑɘɚɕ ɖɚəɝɞɜɟɖɢɔɔ ɛɜɔɐɌɑɞ ɓɌɥɔɞəɚɑ ɛɚɖɜɧɞɔɑ ɔɓ 
ɩɛɚɖɝɔɌɖɜɔɚɗɌɞɌ, ɣɌɝɞɚ əɌɓɧɎɌɑɘɚɑ ɍɟɠɑɜɚɘ. Ȱɗɫ ɟɐɚɍɝɞɎɌ ɘɚəɞɌɒɌ ɑɏɚ ɚɖɜɌɤɔɎɌɪɞ 
Ɏ ɜɌɓəɧɑ ɢɎɑɞɌ. ȾɚɗɥɔəɌ ɛɚɖɜɧɞɔɫ ɝɚɝɞɌɎɗɫɑɞ 250Ñ15 ɘɖɘ. ȶɜɚɘɑ ɩɞɚɏɚ, ɐɗɫ ɗɟɣɤɑɕ 
ɓɌɥɔɞɧ ɎɚɗɚɖəɌ ɔ ɍɚɗɑɑ ɟɐɚɍəɚɏɚ ɘɚəɞɌɒɌ ɜɌɓɦɑɘɚɎ ɣɌɝɞɚ ɛɜɔɘɑəɫɪɞɝɫ ɖɚəɝɞɜɟɖɢɔɔ 
ɝ Ɏɞɚɜɔɣəɧɘ ɍɟɠɑɜɚɘ ɐɔɌɘɑɞɜɚɘ 900 ɘɖɘ, ɖɚɞɚɜɧɕ ɍɑɓ ɓɌɓɚɜɌ ɟɗɚɒɑə əɌ ɛɑɜɎɔɣəɧɕ 
(ɜɔɝ.2).
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ȼɔɝ.2 Ƚɞɜɚɑəɔɑ ɚɛɞɚɎɚɗɚɖɚəəɚɏɚ ɖɌɍɑɗɫ
ɀɔɓɔɣɑɝɖɔɑ ɛɌɜɌɘɑɞɜɧ ɚɛɞɔɣɑɝɖɔɡ Ɏɚɗɚɖɚə

Ȯɝɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɞɔɛɧ Ɏɚɗɚɖɚə ɡɌɜɌɖɞɑɜɔɓɟɪɞɝɫ ɐɎɟɘɫ ɎɌɒəɑɕɤɔɘɔ 
ɛɌɜɌɘɑɞɜɌɘɔ: ɓɌɞɟɡɌəɔɑɘ ɔ ɐɔɝɛɑɜɝɔɑɕ.

ȳɌɞɟɡɌəɔɑ ɝɔɏəɌɗɌ Ɏ ɚɛɞɚɎɚɗɚɖɚəəɚɘ ɖɌɍɑɗɑ ɓɌɎɔɝɔɞ ɚɞ ɝɎɚɕɝɞɎ ɘɌɞɑɜɔɌɗɌ ɔ ɚɞ Ɏəɑɤəɔɡ 
ɎɚɓɐɑɕɝɞɎɔɕ. ȳɌɞɟɡɌəɔɑ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɛɚɞɑɜɪ ɘɚɥəɚɝɞɔ ɛɑɜɑɐɌɎɌɑɘɚɏɚ ɝɔɏəɌɗɌ əɌ 
ɓɌɐɌəəɚɘ ɜɌɝɝɞɚɫəɔɔ, ɔ ɔɓɘɑɜɫɑɞɝɫ Ɏ ɐȭ/ɖɘ, ɏɐɑ Ȱɑɢɔɍɑɗ - ɗɚɏɌɜɔɠɘɔɣɑɝɖɚɑ ɎɧɜɌɒɑəɔɑ 
ɚɞəɚɤɑəɔɫ ɘɚɥəɚɝɞɔ, Ɏɧɡɚɐɫɥɑɕ ɔɓ ɔɝɞɚɣəɔɖɌ ȼ1, ɖ ɘɚɥəɚɝɞɔ, Ɏɡɚɐɫɥɑɕ Ɏ ɛɜɔɑɘəɔɖ 
ȼ2, ɐȭ = 10*log(P1/P2). Ȼɚɞɑɜɔ Ɏ 3 ɐȭ ɚɓəɌɣɌɪɞ, ɣɞɚ ɛɚɗɚɎɔəɌ ɘɚɥəɚɝɞɔ ɛɚɞɑɜɫəɌ. Ȼɚɞɑɜɫ 
10 ɐȭ ɚɓəɌɣɌɑɞ, ɣɞɚ ɞɚɗɨɖɚ 1/10 ɘɚɥəɚɝɞɔ ɔɝɞɚɣəɔɖɌ ɐɚɡɚɐɔɞ ɐɚ ɛɜɔɑɘəɔɖɌ, ɛɚɞɑɜɔ 90%. 
Ȯɚɗɚɖɚəəɚ-ɚɛɞɔɣɑɝɖɔɑ ɗɔəɔɔ, ɖɌɖ ɛɜɌɎɔɗɚ. ɝɛɚɝɚɍəɧ əɚɜɘɌɗɨəɚ ɠɟəɖɢɔɚəɔɜɚɎɌɞɨ ɛɜɔ 
ɛɚɞɑɜɫɡ Ɏ 30 ɐȭ (ɛɜɔɑɘ Ɏɝɑɏɚ 1/1000 ɘɚɥəɚɝɞɔ). 

ȱɝɞɨ ɐɎɌ ɛɜɔəɢɔɛɔɌɗɨəɚ ɜɌɓɗɔɣəɧɡ ɠɔɓɔɣɑɝɖɔɡ ɘɑɡɌəɔɓɘɌ, ɎɧɓɧɎɌɪɥɔɡ ɐɌəəɧɕ ɩɠɠɑɖɞ. 
Ȼɚɞɑɜɔ əɌ ɛɚɏɗɚɥɑəɔɑ. ȽɎɫɓɌəɧ ɝ ɛɜɑɚɍɜɌɓɚɎɌəɔɑɘ ɚɐəɚɏɚ ɎɔɐɌ ɩəɑɜɏɔɔ Ɏ ɐɜɟɏɚɕ. 

ɉɗɑɖɞɜɚɘɌɏəɔɞəɌɫ ɎɚɗəɌ ɚɛɜɑɐɑɗɑəəɚɕ ɐɗɔəɧ ɎɧɓɧɎɌɑɞ Ɏ əɑɖɚɞɚɜɧɡ ɡɔɘɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɌɡ 
ɔɓɘɑəɑəɔɑ ɚɜɍɔɞ ɩɗɑɖɞɜɚəɚɎ, ɣɞɚ, Ɏ ɝɎɚɪ ɚɣɑɜɑɐɨ, Ɏɑɐɑɞ ɖ əɌɏɜɑɎɟ ɎɚɗɚɖəɌ. ȱɝɞɑɝɞɎɑəəɚ, ɣɞɚ 
ɛɜɚɢɑɝɝ ɛɚɏɗɚɥɑəɔɑ Ɏɚɗəɧ ɞɑɘ ɘɑəɨɤɑ, ɣɑɘ ɘɑəɨɤɑ ɑɑ ɐɗɔəɌ, ɔ ɣɑɘ ɣɔɥɑ ɘɌɞɑɜɔɌɗ 
ɎɚɗɚɖəɌ. 

Ȼɚɞɑɜɔ əɌ ɜɌɝɝɑɫəɔɑ. ȻɜɔɣɔəɌ ɝəɔɒɑəɔɫ ɘɚɥəɚɝɞɔ ɝɔɏəɌɗɌ Ɏ ɩɞɚɘ ɝɗɟɣɌɑ - ɚɓəɌɣɌɑɞ 
Ɏɧɡɚɐ ɣɌɝɞɔ ɝɎɑɞɚɎɚɏɚ ɛɚɞɚɖɌ ɔɓ ɎɚɗəɚɎɚɐɌ. ȺɍɟɝɗɚɎɗɑəɚ ɩɞɚ əɑɚɐəɚɜɚɐəɚɝɞɫɘɔ 
ɛɚɖɌɓɌɞɑɗɫ ɛɜɑɗɚɘɗɑəɔɫ ɘɌɞɑɜɔɌɗɚɎ. ȴ ɝ ɟɘɑəɨɤɑəɔɑɘ ɐɗɔəɧ Ɏɚɗəɧ ɛɚɞɑɜɔ 
ɜɌɝɝɑɔɎɌəɔɫ ɎɚɓɜɌɝɞɌɪɞ.

ȼɔɝ.3 ȺɖəɌ ɛɜɚɓɜɌɣəɚɝɞɔ ɚɛɞɔɣɑɝɖɔɡ Ɏɚɗɚɖɚə

Ȯ ɞɑɚɜɔɔ, ɗɟɣɤɔɡ ɛɚɖɌɓɌɞɑɗɑɕ ɚɍɥɑɏɚ ɓɌɞɟɡɌəɔɫ ɘɚɒəɚ ɐɚɝɞɔɣɨ əɌ ɛɑɜɑɝɑɣɑəɔɔ ɖɜɔɎɧɡ 
ɛɚɏɗɚɥɑəɔɫ ɔ ɜɌɝɝɑɔɎɌəɔɫ. ȼɑɌɗɨəɚɝɞɨ əɑɝɖɚɗɨɖɚ ɝɗɚɒəɑɑ, ɔ ɝɎɫɓɌəɌ ɝ ɡɔɘɔɣɑɝɖɔɘ 
ɝɚɝɞɌɎɚɘ ɝɜɑɐɧ. Ȯ ɖɎɌɜɢɑɎɧɡ ɎɚɗɚɖəɌɡ (SiO2) ɖɜɑɘəɔɕ ɔ ɖɔɝɗɚɜɚɐ ɛɜɚɫɎɗɫɪɞ ɌɖɞɔɎəɚɝɞɨ 
əɌ ɚɛɜɑɐɑɗɑəəɚɕ ɐɗɔəɑ Ɏɚɗəɧ, ɔ ɝɟɥɑɝɞɎɑəəɚ ɟɡɟɐɤɌɪɞ ɛɜɚɓɜɌɣəɚɝɞɨ ɘɌɞɑɜɔɌɗɌ Ɏ ɐɎɟɡ 
ɚɖɜɑɝɞəɚɝɞɫɡ. 

Ȯ ɔɞɚɏɑ ɚɍɜɌɓɟɪɞɝɫ ɞɜɔ ɚɖəɌ ɛɜɚɓɜɌɣəɚɝɞɔ (ɜɔɝ.4), Ɏ ɜɌɘɖɌɡ ɖɚɞɚɜɧɡ ɓɌɞɟɡɌəɔɑ ɔɘɑɑɞ 
əɌɔɘɑəɨɤɑɑ ɓəɌɣɑəɔɑ. ȽɌɘɧɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɑ ɓəɌɣɑəɔɫ ɐɗɔəɧ Ɏɚɗəɧ: 

─ʒ 0.85 ɘɖɘ; 
─ʒ 1.3 ɘɖɘ; 
─ʒ 1.55 ɘɖɘ. 

ȴɘɑəəɚ ɛɚɐ ɞɌɖɔɑ ɐɔɌɛɌɓɚəɧ ɜɌɓɜɌɍɚɞɌəɧ ɝɛɑɢɔɌɗɨəɧɑ ɏɑɞɑɜɚɗɌɓɑɜɧ, əɌ ɖɚɞɚɜɧɡ 
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