Conclusion. In this paper, we have studied the second-order asymptotic behaviour of the survival
probability of a critical Bellman-Harris process above the heavy-tail threshold. Under Slack’s regular-
variation condition for the reproduction law and regular variation of the lifetime tail, we have described the
structure of the remainder beyond the classical leading asymptotic term. The analysis shows that the second-
order behaviour is determined by two distinct mechanisms. The first mechanism is renewal-driven and is
associated with the equilibrium tail of the lifetime distribution. The second is local and is represented by
the Stone constant of the renewal density. The comparison of these two mechanisms gives rise to a second
threshold, which determines the dominant form of the correction term. Three principal regimes are obtained.
In one regime, the renewal-driven contribution produces a power-type correction. In another, the
corresponding integral is absorbed into the constant and the logarithmic term becomes the leading second-
order contribution. At the balance point, the two mechanisms occur on the same scale and their
contributions combine, producing a logarithmic correction with the coefficients of both mechanisms. Thus,
the logarithmic term remains an essential component of the second-order structure throughout the
considered range. A central feature of the approach is that the entire second-order analysis is reduced to the
two-term asymptotics of a single convolution obtained from an exact identity for the survival probability.
This provides a unified framework for describing the different asymptotic regimes and clarifies the roles of
the renewal-driven and local mechanisms.

Finally, the results are consistent with the known finite-variance case. In the appropriate special
regime, the obtained expansion reduces to the previously established remainder expansion for the nonlinear
renewal equation. Therefore, the results extend the known finite-variance theory to the more general setting
of regularly varying reproduction laws and heavy-tailed lifetime distributions.
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DEPENDENCE OF THE ELECTRICAL CONDUCTIVITY AND TENZORESISTIVE

PROPERTIES OF POLYCRYSTALLINE PbSe FILMS ON THE TECHNOLOGICAL
PARAMETERS

Annotation. The influence of technological parameters on the electrical conductivity and strain-
sensitive properties of polycrystalline PbSe films was investigated. The effects of substrate temperature,
deposition position, and film thickness on charge transport were analyzed. Changes in these parameters
were found to affect electrical conductivity and may cause a transition from p-type to n-type conductivity.
This behavior is attributed to compositional inhomogeneity, grain-boundary barriers, and charge-carrier
redistribution. Optimal technological conditions provide enhanced electrical conductivity and strain
sensitivity of PbSe films.

83















