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. 
 1 

 
12 S12 S13 13 S14 14 S23 23 24 S24 

0,25 0,818 0,285 0,5 0,5 0,5 0,5 0,5 0,25 0,285 
34 S34   1 Rn Rn 4 4  

0,25 0,818 0,415 0,5 0,25 0,125 0,25 0,508 0,25 7,352 
 

: 
027,0928,1 jA , 237,0237,0 jB , 237,0237,9 jC , 47,2908,3 jD , 
019,6883,4 jE , 649,12025,11 jF , 989,4976,3 jK , 48,178,3 jL , 
664,2289,5 jM , 428,4976,5 jN , 24,0298,0 jG , 356,121,2 jS . 

 
 ( ),  

 ( )  ( )  ( A),  
 ( S)  (S14)  

.  
, ,  

. . 2  
. 1).  

 
 2 

   
) 2 3 4 5 6 7 8 

 6.891 3.421 1.599 0.616 0.082 -0.154 -0.101 
D -0.641 2.406 3.201 3.601 3.811 3.901 3.881 
E -2.627 1.399 3.235 4.166 4.654 4.866 4.819 
F -0.975 5.215 8.209 9.782 10.625 10.996 10.913 
K -3.105 1.021 2.666 3.429 3.807 3.964 3.929 
L 0.017 -2.295 -3.152 -3.527 -3.704 -3.775 -3.759 
M 0.8 3.351 4.411 4.918 5.173 5.281 5.257 
N 1.037 -2.843 -4.526 -5.354 -5.78 -5.962 -5.921 
S 0.29 1.513 1.933 2.104 2.179 2.208 2.202 

 

                   
 1 -  ( ) 

 
 2  8 , 

.  5-7 ,  
 1,5-2 .  

,  
A,  
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R, 1 4  ±10%  
2%  3, . 2.  

 
 3  

   
(%) -10 -8 6 -4 -2 0 2 4 6 8 10 

 -0.58 -0.5 -0.42 -0.34 -0.26 -0.17 -0.09 -0,01 0.077 0.162 0.247 
E 5.241 5.171 5.1 5.029 4.956 4.883 4.809 4.734 4.658 4.582 4.505 
F 11.66 11.53 11.41 11.28 11.15 11.03 10.895 10.76 10.63 10.5 10.37 
K 4.233 4.184 4.134 4.082 4.03 3.976 3.922 3.866 3.81 3.752 3.693 
M 5.467 5.467 5.398 5.362 5.326 5.289 5.252 5.214 5.175 5.136 5.096 
N -6.28 -6.22 -6.16 -6.1 -6.04 -5.98 -5.91 -5.85 -5.78 -5.72 -5.65 

                        

           
 

 2 -  
A, R, 1 4 

 
,  

 11-23%  
 6-30%. 

,  S  
 ±10%  2%,  

 4 . 3.  
 5%  5  

 16%. 
 

 4  
  

S (%) -10 -8 6 -4 -2 0 2 4 6 8 10 
B -0.42 -0.37 -0.32 -0.27 -0.22 -0.17 -0.12 -0.07 -0.02 0.027 0.077 
D 3.98 3.97 3.95 3.94 3.92 3.91 3.89 3.88 3.863 3.848 3.832 
E 5.06 5.01 4.98 4.94 4.9 4.88 4.85 4.82 4.79 4.76 4.73 
F 11.66 11.53 11.41 11.28 11.15 11.03 10.9 10.76 10.63 10.5 10.37 
K 4.08 4.06 4.04 4.02 3.998 3.98 3.95- 3.93 3.91 3.89 3.86 
N -6.12 -6.09 -6.06 -6.04 -6.01 -5.98 -5.95 -5.92 -5.89 -5.85 -5.82 
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 3 - S   
  

 
,  

 S14  ±10%  2%  
 5 . 4.  

 
 5  

 S14 
S14 0,45 0.46 0.47 0.48 0.49 0.5 0.51 0.52 0.53 0.54 0.55 
D 4.26 4.185 4.112 4.041 3.974 3.908 3.845 3.784 3.725 3.668 3.612 
E 5.369 5.264 5.163 5.066 4.973 4.883 4.796 4.712 4.631 4.553 4.477 
F 11.96 11.76 11.57 11.38 11.199 11.03 10.86 10.69 10.54 10.38 10.237 
K 3.655 3.717 3.78 3.845 3.91 3.976 4.044 4.113 4.182 4.253 4.325 
L -3.56 -3.61 -3.65 -3.69 -3.74 -3.78 -3.83 -3.87 -3.92 -3.96 -4.008 
N -5.59 -5.67 -5.74 -5.82 -5.896 -5.98 -6.06 -6.14 -6.22 -6.31 -6.391 

 

                

     
 4 -   

 S14 
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 S14  
 22%  13  22%. 

,  
A  ±10%  2%  6 . 5.  

 
 6  

  A  
A 0.373 0.382 0.39 0.398 0.407 0.415 0.423 0.432 0.44 0.448 0.456 
 1.799 1.824 1.85 1.876 1.902 1.928 1.954 1.98 2.006 2.031 2.057 
 4.307 4.241 4.175 4.109 4.043 3.976 3.91 3.844 3.778 3.712 3.646 

 
 

        
 

 5 -  A  
 

,  
A  14 

 18%  1,5%. 
  

1. ,  
 (±10%)  ( )  

 90%.  
2. ,  

,  5-7 ,  1,5-2 . 
 

 11-23%  6-30%,  
 

 5%  5  16%. 
3. ,  

, ,  
 ±10% ,  

 0,011  1,224%.   
 3,297% .  

,  S14 
, , ,  

 6,848%  1,092%. 
4. ,  

,  
, ,  

.  
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V.P. Kutsenko  
Donetsk National Technical University 
Estimation of the complex generalized sizes of the directed waveguide coupler with the use of fuzzy logic. 
At development of charts of highly sensitive microwave devices of control of parameters of dielectric 
materials and wares in their entrance part use the directed waveguide couplers (DWC) that can limit the 
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stripe of the accepted frequencies of broadband signals, that reduces the sensitiveness of apparatus and 
research exactness. Before in works scientific bases of microwave non-destructive control were developed in 
part of transformation low of intensive noise signals with periodic comparison on the entrance of device. 
Without simplifications mathematical models are built and a theoretical study of the directed waveguide 
coupler is undertaken taking into account own radiothermal noises over high-frequency chains. The 
estimation of optimal values of complex parameters of the elements connected on the entrance of control 
device and entered additionally at the calculations of the rationed reflected waves of the complex 
generalized sizes (CGS) is expected on the basis of the generalized model multipolar over a high-frequency 
(OHF) transformer and allows substantially to improve his metrology descriptions and expect errors at 
aerophare control. In a robot the task of further development of theory of construction of facilities of 
microwave control of dielectric materials and wares is decided in part of research on the basis of the 
conducted calculations of optimal parameters of DWC and dependences entered in the process of design of 
it CGS from the modes of operations of OHF of chains. Taking into account the conducted mathematical 
design of OHF of chains of device of microwave control with the directed waveguide coupler the computer 
calculations of estimation of stability of the complex generalized sizes of DWC are executed at deviation 
from the optimal values of parameters of wave-length of signal, all phases and modules of complex 
reflectivities of aerial and equivalent of aerial, and also phases and modules of elements of matrix of 
dispersion of DWC. Charts are expected and built. It is shown that the results of calculations allow to 
increase speed of development of the new OHF devices, forecast and provide the increase of exactness of 
their work and, accordingly, to authenticity of control of properties of dielectric materials and wares on their 
basis. 
Keywords: device of microwave control, directed waveguide coupler, design, spectral closeness of power, 
optimal parameters, complex sizes. 
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