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We discuss concisely the modern paradigm of the concept of time and analyze its
relevance and applicability in the context of classical and relativistic physics. We are
touching briefly on different notions of time in classical and quantum mechanics and
in special and general relativity to analyze their compatibility or incompatibility. In
quantum mechanics, we deal with the absolute character of Newtonian (dynamical)
time, whereas in quantum field theories, we consider the Minkowski metric as the
background spacetime (at least partially). Classical general relativity is characterized
by a dynamical spacetime, but as regards the quantum gravity, the situation is
more complicated. We discuss the consequences which these circumstances cause in
the quantum gravity theory (“time paradox”) when trying to operate with both the
dynamical spacetime and the so-called “non-dynamical” time. We analyze critically
whether the last notion may be justified with the aid of an analogy with the “coarse
grain” averaging procedure in statistical thermodynamics.

PaccmarpuBatoTcs HeKoTOpble NPHUHLHMIKANbHbIE MOAXOABl K OMHCAHHWI0 KOHLEI-
LMK BPeMEHH B KOHTEKCTe KJIaCCHYeCKOH M PesIATUBUCTCKOH (usuku. Obcyxparorcs
TIOHSTUSA BPEMEHH B KJIaCCHU4YeCKOH ¥ KBaHTOBOH MeXaHMKe, a TaKXKe B CIel[MaJbHOH U
o611ell TEOPUHU OTHOCUTE/BHOCTH. B OT/IHYME OT 3THUX AHUCLMILIMH TEOPHS KBaHTOBOH
rPaBUTALMUH NPEJCTAB/AET Cepbe3HyI0 NMpobjeMy B CBSI3H C TPYLHOCTbIO 00benHHe-
HHSl KOHLENLUHHM BPeMeHH B KBaHTOBOH MexaHHKe (abcomotHoe BpeMsi HpioToHa)
U B oOuel Teopuu oTHOcHTesNbHOCTH. CyIIeCTBYIOT MOAXOAbI, AOKa3blBaKIIHE HX
TMOJIHYI0 HECOBMECTHUMOCTD, YTO HA3bIBAETCS «I1apafloOKCOM BpeMeHH». B nertseBoii Teo-
pUM KBAaHTOBOH TPaBUTALMHU TIpefJaraeTcsi paspelleHre 3TOro Mmapajgokca ¢ MOMOLLbIO
TIOHSITUSA «TeIJIOBOIO» BPEMEHH, KOTOPOe BBOAMTCS IPH Iepexoje OT MHKPOILIKAaJbl
K MakpollKaje MO0 aHaJOTMH C KPYMHO3ePHHUCTBIM yCPeIHEHHEeM B CTAaTHCTHYECKOH
tTepMopnHamuke. O6cyK1aeTcss U KPUTHUECKH aHANHU3UPYeTCs JaHHOE MOJOXKEHHe.
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