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In the work the problem of accidental combinations of events is investigated. An accidental combination of
events is a set of defects in equipment, software and human errors, relatively non-dangerous separately but
leading to an accident when they occur in a certain order at a certain time interval. Modern warning tools
can parry mainly individual adverse effects and to effectively prevent critical modes it is necessary to provide
mathematical analysis of systems for accidental combinations of events at different time intervals. The task of
managing the prevention of accidental combinations of events is set as the task of the variational calculus on
the conditional extremum. A method for solving the problem based on the analysis of failure trees and ways of
successful operation is proposed. The given method allows selecting the minimum set of adverse events, the
parrying of which makes it possible to reduce the likelihood of emergency combinations to a safe level. The
properties of the paths of successful functioning were determined and proved including accurate estimates
for their number which allows ranking tasks by time complexity and increasing the efficiency of their solution.
Heuristic approaches were developed which allow to take into account the order of occurrence of events when
managing the process of preventing their emergency combinations. The specified sequence of incidents are
taken into account by allocating graphs and event aggregation. The obtained results are intended for use in
decision support systems at various levels in managing the prevention of critical conditions and accidents of
human-machine and organizational systems.

Keywords: combination of events, human-machine system, tree of failures, probability of an accident, way of
successful functioning, order of events.
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