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Abstract The invariant relationship between the sets of load conductivity values
and the corresponding values of the input currents of the two or three wire commu-
nication lines is shown. This relationship does not depend on parameters of the lines
and the accuracy of measuring devices. It allows transmitting signals in the analog
form of different physical sensors for monitoring technical or natural objects.
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4.1 Introduction

Different sensors of physical values are used for monitoring technical or natural
objects. For these usually remote devices, it is necessary to provide of transmission
of measuring signals [1], for example, by multi-wire line [2]. At present time,
methods for transmission of discrete electrical signals in binary code are used.
These methods are known as the RS-485 and MicroLAN interfaces. Low noise
immunity is a disadvantage of the known methods. Therefore, researches and
elaborations of systems for transmitting discrete electrical signals in the analog
form with improved noise immunity are important [3–5]. But, two dedicated com-
munication lines are necessary for transfer of two signals. Point is that longitudinal
and lateral resistances (conductivities) of actual lines do not allow using the common
wire so as to apply the more economical three-wire lines.

The theoretical researches show that invariant relationship takes place between the
sets of load conductivity values and the corresponding values of the input currents of
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