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Abstract
The aim of this work is to discuss concisely the modern paradigm of the concept
of time and to analyze its relevance and applicability in the context of classical
and relativistic physics. We are touching brie�y the di�erent notion 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
�eld theories we consider the Minkowski metric as the background space-time
(at least partially). Classical general relativity is characterized by a dynamical
spacetime, but as regards to the quantum gravity the situation is more complicated.
We discussed the consequences which these circumstances cause in the quantum
gravity theory ("time paradox") when attempt to operate with both the dynamical
spacetime and the so-called "non-dynamical"time. We analyzed critically whether
the last notion may be justi�ed with the aid of an analogy with the "coarse
grain"averaging procedure in statistical thermodynamics.
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Âðåìåííàÿ ýâîëþöèÿ ñëîæíûõ ñèñòåì: Îò ìèêðîìèðà ê
ìàêðîìèðó

À. Ë. Êóçåìñêèé
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Â äàííîì îáçîðå ðàññìîòðåíû íåêîòîðûå ïðèíöèïèàëüíûå ïîäõîäû ê îïè-
ñàíèþ êîíöåïöèè âðåìåíè â êîíòåêñòå êëàññè÷åñêîé è ðåëÿòèâèñòñêîé ôè-
çèêè. Îáñóæäàþòñÿ ïîíÿòèÿ âðåìåíè â êëàññè÷åñêîé è êâàíòîâîé ìåõàíè-
êå, à òàêæå â ñïåöèàëüíîé è îáùåé òåîðèè îòíîñèòåëüíîñòè. Â îòëè÷èå îò
ýòèõ äèñöèïëèí òåîðèÿ êâàíòîâîé ãðàâèòàöèè ïðåäñòàâëÿåò ñåðüåçíóþ ïðî-
áëåìó â ñâÿçè ñ òðóäíîñòüþ îáúåäèíåíèÿ êîíöåïöèè âðåìåíè â êâàíòîâîé
ìåõàíèêå (àáñîëþòíîå âðåìÿ Íüþòîíà) è â îáùåé òåîðèè îòíîñèòåëüíîñòè.
Ñóùåñòâóþò ïîäõîäû äîêàçûâàþùèå èõ ïîëíóþ íåñîâìåñòèìîñòü, ÷òî íà-
çûâàåòñÿ "ïàðàäîêñîì âðåìåíè". Â ïåòëåâîé òåîðèè êâàíòîâîé ãðàâèòàöèè
ïðåäëàãàåòñÿ ðàçðåøåíèå ýòîãî ïàðàäîêñà ñ ïîìîùüþ èñïîëüçîâàíèÿ ïîíÿ-
òèÿ "òåïëîâîãî"âðåìåíè, êîòîðîå ââîäèòñÿ ïðè ïåðåõîäå îò ìèêðîøêàëû ê
ìàêðîøêàëå ïî àíàëîãèè ñ êðóïíîçåðíèñòûì óñðåäíåíèåì â ñòàòèñòè÷åñêîé
òåðìîäèíàìèêå. Äàííîå ïîëîæåíèå îáñóæäåíî è ïðîàíàëèçèðîâàíî êðèòè-
÷åñêè.
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