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The article analyzes the known methods of measuring

the phase shift of two harmonic signals identified their 

shortcomings. Considered a list of measuring and auxiliary 

operations for ampletudnovremennogo analog-to-digital 

conversion. Methods measurable-rhenium values of the 

phase shift on the basis of a full-wave transformation
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��� *����� ��$����
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��
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�	�� �
���
�
$��
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*� ���	
�
�
�

������ ����� �������-�
.��	��� ��
����$�	��
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*
�
*�����
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�
��	� ���
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���
�
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�
�����
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�
��
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�����$�	��

* �
��
*� &��
���
��	� 
�
 ����	
���.  

3����, 
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����� *��
�
���, 
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�����
��� ��
��01�� ��
*� ���	
�
�
� ����
����

��
����$�	��
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��
*��� �
�����, �������

��
����	�
�� �� �
�. 5, 
 	��0��
� 	 �
�� ��
��01



����	��
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�
�
����
 
 	���*����
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���
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��	�
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�
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� ������	�
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��
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2�
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���



�������	�-�
.��	��� ��
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�
������
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� 	������ �
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�
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����� ��
���
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�
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��� � 
�����$�	��

* �
��
�
��
� ��
���	.  
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�� ��
�����-
�

, ��� �
�
� ������*

���	
�
�
� 
$*
�
�
� .�$�	��� ��	
�� 
$	
���� �������

�
�����	 )(1 tu 
 )(2 tu , � 	 ���
 	�����
�
� �������-

�
.��	��� ��
����$�	��
� $� ��
� �
�
�� ��
��	��
�

�
����� )(tu�
′ �����
�� ����������
 ���
�
��	� ���
�

�
���
�
$��

. 3����, ��� �*
��2
�
� ��9
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��
�
����� 
�.��*��
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�
��
 ��

.����
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����� �� 	�
*
�
 � 
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�
�
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.����
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�����$�	��
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������2
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ϕ
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=∆

' [2] ����$���, ��� 	 $�	
�
*���
 �� 
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�
�
�

$���
�
� .�$�	��� ��	
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�
����� )(
/

tu� 
$*
��0��� ���

 	
�
�
�, ��� max1U , 

max2U , min1U , min2U , 1.2t∆ 
 2.3t∆ , � ���-
 �����	
���

.��*� �
����� )(
/

tu� .   
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 ���$������, �
�����
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���	
��
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�
�

 	
�
�
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min2U , 1.2t∆ 
 2.3t∆ , �
�� .��*� �
����� )(
/

tu� , 
 ��


$	
����* 	
�
�
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$*
�
�� �����	
��� $���
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�
����� $����
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�����
��� ���	
��
 ���
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����	:  
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�����
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.��	��� ���
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��� �
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�
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�����$�	��
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������
�
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�
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��� $���
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3���� $���
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��
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����* 	
�
�
��* 2.3t∆ 
  
�
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=
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  2ϕ∆   �����
��	�
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2.32 2 tf ∆=∆ πϕ . 

,�$�	�� ��	
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��
��� ��� ��
��
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�
�
� 1ϕ∆ 
 2ϕ∆ . 

�����
���	�*
 ������� *
���� 
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�
�
� ��

���	�
�
0 � 
$	
����*
 ���
������.
�
��
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*
����*
 
$*
�
�
� .�$�	��� ��	
�� �	��

���*��
�
��
� �
�����	 �	��
��� 	�$*�-�����

���	��
�� 
$*
�
�
� � 
�����$�	��

* ������ ������

	
��
�������� ������
�
�. �����
 �����
���	�

��$	���
� ��	��
�� �������� ���	
�
�
� 
$*
�
�
� �


�����$�	��

* �
.��	��� ���
������.�. 

- ��
������
 
�����
.  

���� ������� *
���� 
$*
�
�
� 	
�
�
��

.�$�	��� ��	
�� ϕ∆ , $���0��
��� 	 ��*, ��� ��


$	
����*� 	
����� )...,...,( 21 ni�
UUUUu =′

�
���
�
��0��� 	
�
�
�� max1U , max2U , min1U 
 min2U .  
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�� 	
�
�
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ϕ∆++= cos2 21
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2
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1max1
2

mmmm UUUUU , 

ϕ∆−+= cos2 21
2

2
2

1max1
2

mmmm UUUUU , 

  sin  1min1 ϕ∆= mUU , 

  sin  2min2 ϕ∆= mUU . 
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