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RESEARCH OF DIAGNOSTIC MODELS OF SUBSYSTEMS OF POWER SUPPLY OF RADIOELECTRONIC MEANS 

Ye.V. Ryzhov, L.M. Sakovych, O.V. Khodych, O.V. Kovalev, Yu.A. Nastishin 

The complex indicator of the reliability of electronic means - the readiness factor - significantly depends on the average 
recovery time. At the same time, the largest labor costs are spent by repair specialists on finding a faulty element. Diagnostic repair 
support depends on the models used in the development of defect detection algorithms. The most common use of diagnostic 
models in the form of a graph of information and energy connections, which consists of three types of structures: sequential 
connection of elements, converging and diverging. The latter did not receive the necessary research. 

In the article as a result of research of influence of forms of the graph of information and power communications on 
indicators of quality of diagnostic maintenance of subsystems of power supply of radio electronic means analytical dependences 
of quantitative estimation of the controlled variables on average recovery time are received for the first time. This allows to 
improve the quality of diagnostic support of existing and promising samples during their design. Minimization of diagnostic 
errors makes it possible to verify the feasibility of using diagnostic and metrological support during the current repair of 
electronic devices by the aggregate method, which reduces the recovery time, especially in the field. 

Depending on the volume of initial data, possible methods for quantifying the probability of the preferred choice of 
branches of power subsystems of radio electronic means, which also reduces the average recovery time by checking primarily the 
least reliable and do not require much time to perform checks and troubleshooting. 

The obtained results should be used in improving the diagnostic and metrological support of power supply subsystems of 
existing electronic devices and its development for promising samples in order to improve the quality of maintenance, regardless 
of the structure of choice. 

Keywords: radio electronic means, power supply subsystems, diagnostic and metrological support, diverging structures. 
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MODELING AND FORECASTING THE PROBABILITY OF THE STATES OF TECHNICAL SUPPORT SYSTEMS 

FOR THE USE OF WEAPONS AND MILITARY EQUIPMENT 

A. Ugol’nikov, B. Demianchuk, S. Shelukhin, O. Malynovskyi, A. Kosenko 
 

The article discusses a probabilistic model of processes in complex systems of technical support for military vehicles. One 
of the methods for studying such complex systems is their representation in the form of a set of typical states in which the system 
can be. Transitions occur between states, the intensities and probabilities of which are assumed to be known. The system is 
graphically represented using a graph of states and transitions, and the subject of research is the probability of finding the 
technical support system in these states. The graph of states and transitions is associated with a system of first order linear 
differential equations with respect to the probabilities of finding the support system in its basic states. To obtain a solution, this 
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system must be supplemented with certain conditions. These are, firstly, the initial conditions that specify the probabilities of all 
states at the initial moment of time. Second, this is the normalization condition, which states that at any moment in time the sum 
of the probabilities of all states is equal to unity. An approximate solution to the problem is described in the literature. Such 
approximate solution is getting more accurate when the sought probabilities depend on time weaker. We propose a method of the 
exact solution of the above mentioned system of differential equations based on the use of operational calculus. In this case, the 
system of linear differential equations is transformed into a system of linear algebraic equations for the Laplace images of 
unknown probabilities. The use of matrix calculus made it possible to write down the obtained results in a compact form and to 
use effective numerical algorithms of linear algebra for further calculations. The model is illustrated by the example of solving 
the problem of technical support for the march of a battalion tactical group column, including wheeled and tracked vehicles. The 
boundaries of the validity of the results of a simpler approximate solution are established. 

Key words: military logistics subsystem model, complex technical support systems, probabilities of states and transitions, 
system of differential equations, operational calculus, efficiency indicator. 
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