The invention is intended to monitor and evaluate the level of accumulated fatigue (structure entropy) of composite and polymer parts using the data of a triboelectric effect-based sensor (2) or their array, which is then stored and processed in a microprocessor (9) or a separate computer (13). The data acquisition and processing system has a processor (11) with a memory device (12) that stores the relative fatigue estimate as an integral parameter of the load-induced deformation that reflects the fatigue level of the composite element under investigation. The present invention determines the accumulated fatigue level of a composite material or structure based on its accumulated strain energy at the locations of a sensor (2) or sensor array, without examining individual defects in the material. Concentrated or distributed cracks in the volume of the material, forming a set of fatigue cracks, are considered such defects. The proposed technical solution includes a triboelectric sensor (2) or their array formed in the body of the composite (1), and their signal is transmitted via connecting wires to a microprocessor (9) or a separate computer (13). Sensor signal - the sensor voltage depends on the accumulated path of deformation displacements during the test period. This voltage is captured in the signal regulator/amplifier (7), discharge circuit (8) and further transmitted to microprocessor complex (9), where data integrated and stored for further use.

