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𝑖 = 1,2, … , 𝑁

𝑗 = 1,2, … , 𝐽 ℎ = 1,2, … , 𝐻

𝑘 = 1, ,2, … , 𝐾, 𝑖, 𝑗, ℎ, 𝑘

𝑙 (𝑙 = 0,1, … , 𝐿)
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𝛾𝑚𝑎𝑥 σap σdp 𝑃 σaa

σaf  Е𝑚 𝜑dq 𝐴dq

𝛄𝐦𝐚𝐱

𝛾𝑚𝑎𝑥 𝛾𝑚𝑎𝑥

                                                         𝛾𝑚𝑎𝑥 =  
𝑚𝑎𝑥 𝐹𝐹𝑇 |𝐴(𝑖)𝑐𝑛|2

𝑁𝑠
 ,                                                        (1)

𝐴(𝑖)𝑐𝑛

                                                               𝐴(𝑖)𝑐𝑛 =  
𝐴(𝑡)𝑖 − 𝐴𝑚

𝐴𝑚
 ,                                                              (2)

𝐴(𝑡)𝑖

𝐴𝑚

                                                                    𝐴𝑚 =  
1

𝑁𝑠
∑ 𝐴(𝑡)𝑖

𝑁𝑠

𝑖=1

,                                                               (3)

𝑁𝑠

𝛔𝐚𝐩

                                𝜎𝑎𝑝 =  √
1

𝐶
( ∑ 𝛷(𝑖)𝑁𝐿

2

𝐴(𝑖)𝑛>𝐴𝑡

) − (
1

𝐶
∑ |𝛷(𝑖)𝑁𝐿|

𝐴(𝑖)𝑛>𝐴𝑡

)

2

 ,                              (4)

𝛷(𝑖)𝑁𝐿

𝐴(𝑖)𝑛 > 𝐴𝑡 𝐴(𝑖)𝑛

𝐴𝑡
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                                                                      𝐴(𝑖)𝑛 =  
𝐴(𝑡)𝑖

𝐴𝑚
 ,                                                                    (5)

                                                                       𝑃 =  
𝑃𝑙 − 𝑃𝑢

𝑃𝑙  +  𝑃𝑢
∶                                                                     (6)

𝑃𝑙 𝑃𝑢

                                                                       𝑃𝑙 =  ∑|𝑋(𝑖)|2

𝑓𝑐𝑛

𝑖=1

 ,                                                                 (7)

                                                                𝑃𝑢 = ∑|𝑋(𝑖 + 𝑓𝑐𝑛 + 1)|2

𝑓𝑐𝑛

𝑖=1

:                                                     (8)

𝑋𝑐 𝑓𝑐𝑛 + 1

𝛔𝐝𝐩

                                     𝜎𝑑𝑝 =  √
1

𝐶
( ∑ 𝛷(𝑖)𝑁𝐿

2

𝐴(𝑖)𝑛>𝐴𝑡

) − (
1

𝐶
∑ 𝛷(𝑖)𝑁𝐿

𝐴(𝑖)𝑛>𝐴𝑡

)

2

,                             (9)

σap
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𝛔аа

σаа

                                           𝜎аа =  √
1

𝑁𝑠
(∑ 𝐴(𝑖)𝑐𝑛

2

𝑁𝑠

𝑖=1

) − (
1

𝑁𝑠
∑ |𝐴(𝑖)𝑐𝑛|

𝑁𝑠

𝑖=1

)

2

,                               (10)

𝑁𝑠 𝐴(𝑖)𝑐𝑛

𝝈𝒂𝒇

𝜎𝑎𝑓

                                 𝜎ач =  √
1

𝐶
( ∑ 𝑓(𝑖)𝑁𝐶

2

𝐴(𝑖)𝑛>𝐴𝑡

) − (
1

𝐶
∑ |𝑓(𝑖)𝑁𝐶|

𝐴(𝑖)𝑛>𝐴𝑡

)

2

 ,                             (11)

𝑓(𝑖)𝑁𝐶

𝐴(𝑖)𝑛 > 𝐴𝑡 𝑓(𝑖)𝑁𝐶

                                                                      𝑓(𝑖)𝑁𝐶 =  
𝑓(𝑖)𝑚

𝑟𝑠
 ,                                                              (12)

𝑟𝑠 𝑓(𝑖)𝑚

Е𝒎
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Е𝑚

                                                                 Е𝑚 =  
1

𝑁𝑠
∑ 𝐴(𝑖)𝑛_𝑚𝑎𝑥

𝑁𝑠

𝑖=1

,                                                       (13)

𝐴(𝑖)𝑛_𝑚𝑎𝑥

                                                               𝐴(𝑖)𝑛_𝑚𝑎𝑥 =  
𝐴(𝑖)

𝐴(𝑖)𝑚𝑎𝑥
  ,                                                          (14)

𝐴(𝑖) 𝐴(𝑖)𝑚𝑎𝑥

𝝋𝑑𝑞

                                                                           𝜑𝑑𝑞 =  ∑ 𝐻𝑖

𝑁−1

𝑖=0

 ,                                                            (15)

𝐻𝑖 =  {
1,   ℎ𝑖(𝜑) > ℎ𝑖_𝑚

(𝜑)

0,   ℎ𝑖(𝜑) > ℎ𝑖_𝑚
(𝜑)

 ,
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ℎ𝑖(𝜑) ℎ(𝜑)

ℎ0(𝜑), ℎ1(𝜑), … , ℎ𝑁−1(𝜑)} ℎ𝑖_𝑚
(𝜑)

                                                                 ℎ𝑖_𝑚
(𝜑) =  

1

𝑁 − 1
∑ ℎ𝑖(𝜑)

𝑁−1

𝑖=0

.                                              (16)

𝑨dq

                                                                           𝐴dq =  ∑ 𝐻𝑖

𝑁−1

𝑖=0

 ,                                                              (17)

 𝐻𝑖 =  {
1,   ℎ𝑖(𝐴) > ℎ𝑖_𝑚

(𝐴)

0,   ℎ𝑖(𝐴) > ℎ𝑖_𝑚
(𝐴)

 ,

ℎ𝑖(𝐴) 𝑖

ℎ(𝐴) ℎ0(𝐴), ℎ1(𝐴), … , ℎ𝑁−1(𝐴)} ℎ𝑖_𝑚
(𝐴)

                                                                 ℎ𝑖_𝑚
(𝐴) =  

1

𝑁 − 1
∑ ℎ𝑖(𝐴)

𝑁−1

𝑖=0

.                                               (18)
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 𝛾𝑚𝑎𝑥

 σ𝑎𝑝

 σ𝑑𝑝

 σaa

 σaf

 Е𝑚

 𝜑𝑑𝑞

 𝐴dq

Е𝑚

 𝜑𝑑𝑞

 𝜑𝑑𝑞

σap, σdp

𝐴𝑑𝑞 σаа
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