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A brief introduction

The ontology of the fundamental notions/phenomena “Space” and “Time” was [and is till
now] one of utmost discussed subjects for study in philosophy in a few thousands of years
already, however the result of this study evidently isn’t satisfactory. Such situation seems as
quite natural, because of these notions/phenomena cannot be properly defined and
reasonably understandable in framework of the existent two main mainstream philosophical
doctrines ‘“Materialism” and “Idealism” and further in a huge number of corresponding sub-
doctrines. Both doctrines, and sub-doctrines as well, are based on opposite postulates, which
cannot be principally proved or disproved; moreover, these postulates are, in contrast to
other sciences, non-testable experimentally, and so all doctrines and sub-doctrines well co-
exist simultaneously in the mainstream philosophy [further “philosophy”] in all time of its
existence, producing a next and next only partially adequate to the reality versions of
answers on the question “what are space and time?”

Both, Space and Time, relate evidently to the other fundamental philosophical
notions/phenomena, “Matter”, “Consciousness”, and “Being”, also, which also aren’t
properly defined in the philosophy, besides existent opposite main materialistic and idealistic
dogmas, which are nothing more then also non-provable, non-disprovable, and non-testable
declarations. From what follows a next, which is, in certain sense the first, question: so, since
the notions above, i.e. “Matter” and “Consciousness”, aren’t defined, then who/what studies
of whom/what?

Thus both, Matter and Consciousness remain in the philosophy be some transcendent
and so principally non-cognizable notions/phenomena, from what, correspondingly, follow
principal problems that appear at attempts to study other fundamental ones, including of the
notions/phenomena “Space” and “Time”.

The result of such attempts that are presented in rather probably tens of thousands of
publications about the ontology of Space and Time is as it is: now there exist a large number
of “answers” on the question “what are Space and Time”, which are different and often
opposite; or, by another words, there are, in fact, no any indeed grounded and substantive



answers, besides some descriptive definitions, which allow to use these notions in practice;
for example, to introduce and to use spatial and temporal variables in physical theories.

These notions/phenomena both are principally non-understandable in the philosophy,
however the notion/phenomenon “Space” is indeed (see below) lesser complex and
paradoxical then the notion/phenomenon “Time”, and so the existent definitions of “Space”
[which, of course, and existent definitions of Time as well, don’t reveal the fundamental
essence of the phenomena and so are their “definitions by definitions of properties™] are
more concrete; when the number of definitions, conceptions, etc. of “Time” is much more,
when these definitions are more different and controversial.

Correspondingly within the both main doctrines both, Space and Time, are declared
either objectively existent notions/phenomena [mostly materialistic view] or non-existent
outside consciousness [mostly idealistic view]; usually as some variants of I. Kant’s “...As
space is the form of outer intuition, so time is the form of inner intuition...” [1]], and [in both
doctrines] are either really existent or unreal; for example the Kantian forms of intuitions are
real, when in number of seems “materialistic” conceptions at least Time is declared as
something unreal (for example [2], [3], [4])

Such uncertainty in the ontology of the notions/phenomena ‘“Space”, “Time”, and
“Matter” resulted in that these notions/phenomena aren’t properly defined in other sciences
as well, first of all in physics, where, for example in the special and general relativity
theories [6], [7], rather questionable properties of the space and the time were postulated,
first of all the postulated absence [in contrast to Newton [5]] of Matter’s absolute space,
time, and spacetime. Moreover, in SR and GR the space, the time, and the spacetime are
postulated as Minkowski/pseudo Riemannian spaces that have imaginary either space or
time; and, besides, these fundamental phenomena in SR and GR are transformed by some
unknown ways by reference frames and masses.

Nonetheless, these “relativistic properties of the space and the time”, in spite of that the
corresponding postulates in the theories above are evidently only bare declarations that
principally cannot be tested experimentally, and from which any number of senseless logical
and physical consequences directly and unambiguously follow, are recognized in the
philosophy [and in recent physics] as unambiguously true.

Such situation in the philosophy exists because of all the fundamental notions above are
Meta-philosophical and Meta-scientific notions/phenomena, which can be properly defined
and reasonably understandable in the new philosophical conception “The Information as
Absolute” only [8], where it is rigorously proven that all/everything what exists in our
Universe and outside is/are some informational patterns/ systems of the patterns that are
elements of the absolutely fundamental and absolutely infinite “Information” Set. From the
conception a number of fundamental consequences follow, including a few consequences
that relate directly to the subject of this paper:

(i) our Universe is some sub-Set, which is some dynamical [i.e. changing] system of some,
including dynamical, informational patterns, and which consists of [at least] two main sub-
systems [sub-sub-Sets]: “Matter” and “Consciousness”;

(i) Matter and Consciousness are fundamentally different dynamical systems, that are built
and change [operate, develop, evolve] basing on principally different primary informational
patterns, logical rules, and links between separate [between the primary and more complex
that are built from the primary] informational patterns that constitute the systems.

The fundamental difference between Matter and Consciousness [the last in the Universe is at
least a system of dynamical informational patterns/systems “humans’ consciousnesses”] is in
that Matter [all material patterns] is built and operates using true information
exclusively, when consciousnesses is rather possibly built, and without any doubts



operates, by using also uncertain and false information. Correspondingly, returning for a
moment to introduction, from the conception the unique answer on the question “what
studies what” follows: some self-aware and having ability to analyze obtained information
dynamical systems “consciousnesses” [the humans’, though we cannot exclude some others]
study how a huge set of automata “Matter” is built and operate; and, since everything in
Matter, the patterns and processes, are some informational sequences that are controlled by
some set of stable and constantly acting in every pattern or process laws, there is nothing
fundamental what could principally prohibit cases when some these self-aware systems
sometimes decode adequately to the objective reality some real laws and links in Matter.

From that follows, besides, that at cognizing of Nature there is no fundamental
“epistemological” problems, the branch of the philosophy “Epistemology” is simply
superfluous;

(iii) Thus there is nothing, what could be fundamentally transcendent for, and so non-
cognizable by, even human’s consciousness, including the absolutely fundamental
notion/phenomenon  “Information”, despite of her absolute fundamentality, isn’t
transcendent.

In every concrete case, every concrete information [about any/every informational
pattern/system of the patterns] is something that is built in accordance with the set of
absolutely fundamental “grammar” [at least] Rules, Possibilities, Quantities, and
Actions “Logos”. In concrete systems there can be some concrete rules, laws, etc. else, but
the elements of “Logos” set control any/every informational system. And the “Logos” set
isn’t [at least with a non-zero probability, though this point in the conception should be
studied additionally] transcendent also, and all absolutely fundamental entities, including
the notion/phenomenon “Information”, the “Information” Set and “Logos” set are principally
cognizable.

More about different philosophical conceptions of “Space” and “Time” see [8], below some
points that relate to these notions/phenomena are presented in more details. So:

Point 1: including the absolutely fundamental notions/phenomena “Space” and “Time”
are some elements of the “Logos” set, both are “two-functional”, i.e., are simultaneously
absolutely fundamental Rules and absolutely fundamental Possibilities; and which thus
absolutely fundamentally objectively exist and act in all/every informational
patterns/systems of the patterns in the Set, including in the informational systems “Matter”
and “Consciousness”, since they are necessary for any information could exist at all.

The Rule/Possibility “Space” acts as the Possibility in order to “to place somewhere”, i.e.
in some “space” any fixed information. For example, to write a text is necessary to have the
2D space, say, a paper sheet [or 1D space if, e.g., the Morse code is used]. As the Rule,
Space establishes that two and more different informational patterns cannot be placed in one
spatial place, they must have different places and between different patterns must be
obligatorily “spatial intervals” which can be infinitesimal, but must not be equal to zero
exactly; and this Rule correspondingly exists, for example, as one of the main grammar rules
in every language. Space as the Possibility by no means establishes — what should be the
number of spatial possibilities for an information be existent; or, by another words, there are
infinite number of the spatial possibilities in the Set and every informational pattern/system
“uses” any number of necessary possibilities. The set of the possibilities of concrete
informational pattern/system is realized as the set of the system’s “spatial dimensions”, thus
just every concrete pattern/system itself determinates what number of spatial dimensions its
space has. Changes of position of some pattern in its space are obligatorily accompanied so
by some spatial intervals and so this change’s process is the pattern’s motion in space.



Matter’s space is 3D dimensional, with a very non-zero probability that is in accordance
with the von Weizsicker’s “Ur-hypothesis” [10], [11] which premises that 3D
dimensionality is necessary for some informational system was based on a binary logic.

The number of dimensions of the space where humans’ consciousnesses operate isn’t
known till now; but for sure this space, at least partially, is somewhere in the “Information”
Set’s absolutely infinite spacetime outside Matter’s space.

The Rule/Possibility “Time” acts additionally to Space if an object/system is a dynamical
[changing] system, including so it acts in the dynamical systems ‘“Matter” and
“Consciousness”; and as the Possibility to make some changes of information, Time is
similar to the Possibility “Space”, it is a “Space for changing states” of changing
information.

Nonetheless the Rule/Possibility “Time” fundamentally differs from the Rule/Possibility
“Space”, since it relates to a next absolutely fundamental notion/phenomenon “Change”,
which is an absolutely fundamental ““Action”-element” in the “Logos” set; when this [and
so “Time” also] notion/phenomenon is logically self-inconsistent: at any change the given
recent state of a changing pattern/system is formally simultaneously the “previous”, the
“recent”, and the “future” states [and so the “previous”, “recent”, and “future” temporal
moments], what is logically impossible since these states and moments are different by
definition. This fact was discovered and formulated by Zeno in his aporias 2500 years ago.

Correspondingly to overcome this self-inconsistence of any/every change of any/every
informational pattern/system, and so to change something, it is necessary always to pay by at
least two things: (i) — any/every change of anything is uncertain, and (ii) - for any/every
change is necessary to spend some portion of the absolutely fundamental “Logos” set’s
““Quantity” element” “Energy”; at that, though the corresponding change will be
fundamentally uncertain, the uncertainty depends on the spent energy: the more energy the
lesser the uncertainty. This uncertainty reveals itself in Matter at very small energies’ values,
what required developing of corresponding theory that describes adequately processes on the
micro-scales, i.e. the quantum mechanics. Thus Zeno, in fact, predicted the QM, Achilles
can appear ahead of a turtle only if on some level of changes of the distance between them
their momentums [speeds] and spatial positions become be uncertain and so it becomes be
senseless to assert who of them is ahead or behind.

However this point doesn’t change essentially something in other properties of the
Rule/Possibility “Time”, it remains be similar to “Space”, including, as the “Space for
changes” it by no means establishes — what should be the number of temporal possibilities
for an information be changing, that again a concrete system chooses; however, rather
possibly the number of the “temporal” possibilities in the Set isn’t infinite.

Including, like Space, as the Rule, Time establishes that two and more different states of
any/every given informational pattern cannot exist in one temporal moment, between
different states of patterns must be obligatorily “time/temporal intervals” which can be
infinitesimal, but must not be equal to zero exactly; and this Rule correspondingly exists,
for example, as the main grammar rule at reading [and writing, talking, etc., of course] of
texts in every language. Correspondingly every change of anything is obligatorily
accompanied by some non-zero time interval, and so the changes’ processes are motions in
the “time” possibility, which [the possibility] is realized in concrete dynamical
objects/systems as “temporal dimension(s)”.

The sets of rules/possibilities “space” and “time” that act in concrete informational
systems constitute the “spacetimes” of these systems.

However, unlike Space, in the Set there exists/acts absolutely universal rule/possibility
for all/every changes in the Set, which in the informational conception above is named
“the true time rule/possibility”, thus every dynamical informational pattern/system in the



Set “uses” it, and every such pattern /system changes always in the true time possibility; and
has, correspondingly, the “true time” dimension in its spacetime obligatorily.

This universal true time rule/possibility has, in certain sense, “a logical defect”: formally
the corresponding temporal intervals, which obligatorily accompany every changes of
everything, are always positive, or, by another words, the accompanying a sequence of
changes “time flow” [more correct — motion of changing objects/systems in true time
dimension] has always only one direction, or unidirectional “arrow of time”. Thus some
“travels in past” in the true time are impossible. But in the reality there can be some
reversible processes, that can evolve in both, direct and opposite directions; for example a
movie can be shown in both directions; and so in this case there can be two opposite “arrows
of time”, when, e.g., the reverse movie showing is, in fact, some impossible in true time
“travel in the past times”.

Here it is necessary to make a special note, though; since this point often is interpreted in
many publications principally erroneously: the ‘“time flow” by no means is something
inherent of the Rule/Possibility ‘“Time” phenomenon, as that, for example, Newton
asserted in his definition of the notion/phenomenon “Time”[5]. Besides the rule that any
temporal interval at any change must not be equal to zero exactly, in the rest the Rule
“Time” is “passive”. Therefore the “observed time flows”, and “arrows of time” are totally
passive witnesses that only accompany corresponding changes, which happen and proceed in
concrete objects/systems independently on both [rules/possibilities], either space or time, and
which [flows and arrows in time dimensions and motion directions in space dimensions]
change and have directions only in accordance with the laws and conditions that act in these
concrete objects/systems themselves.

Including in Matter there is no a special “time arrows”; material objects, systems and
Matter as a whole, indeed constantly change their states [what is accompanied by constantly
increasing true time interval] from the Beginning, but they make that [and the passive true
time flow and arrow indeed exist] only after and because of that a huge portion of energy
was pumped at the Beginning into a system “primary Matter”, and that proceeds so long true
time interval because of the energy conservation law. Including there is no some special
“entropy time arrow” in the true time, Matter evolves simply from given stats mostly into a
next maximally probable states, and any deterministic process by no means differs in this
sense form a stochastic one, simply in this case the probability of a next state is equal to
0.999999....; the true time interval that accompanies Matter evolution from Beginning
increases equally at any process; either, for example at Earth rotation around Sun, or at any
stochastic process.

Point 2: some common properties of these Rules/Possibilities and the motion.

Thus both Rules/Possibilities above as the Possibilities form together for every informational
pattern/system some “empty container’, where the system objectively exists and changes in
the objective reality; and some “spacetime” in some scientific theory as well, where humans
can adequately describe/analyze the objects/systems and processes that exist and proceed in
the patterns/systems. All/every possibilities are realized in these container/spacetime as
[spatial and temporal fundamentally independent] “dimensions”.

At that:

- changes of some properties of an object/system that fix this object/system in some
region of space i.e., which [the changes] relocate the object/system in space, are, quite
naturally, accompanied by some corresponding spatial intervals, the changes of these
intervals is the motion of objects/systems in space. The spatial motions of material
objects/systems are observable by human’s senses; if humans observe these objects/systems
at all, for example, also if they are at rest relating to them, of course, and



- the “spatial changes” above [as every other changes, of course] are obligatorily
accompanied by some true time intervals; thus a changing of spatial position of an
object/system, quite analogously to spatial motion, is also its simultaneous motion in the
true time, which, though, in contrast to the spatial motion, is unidirectional.

The temporal motion isn’t observable by human’s senses, however that cannot be, of
course, a reason to conclude that it doesn’t exist; there exist in Universe very many things
that aren’t observable by humans directly, but seems nobody, besides, possibly, some
believers in some radical doctrines in Idealism, doubts in an objective existence of such
things. Again, the motion of changing objects/systems in time is quite equally objectively
real as any their spatial motion objectively real is.

Point 3: more about the Matter’s empty container/spacetime [more see [12]]

As that was pointed above, every informational system has obligatorily all possibilities
“to be written” as the spatial dimensions of its spacetime. The informational system “Matter”
is based, also, on a number of basic logical rules and links that realize themselves at material
objects interactions as mutual exchange by some ‘“coded messages”, where every
fundamental interactions [which in the science are called “fundamental Nature forces”] are
coded/ decoded by corresponding “clues” in the objects’ FLEs at receiving and radiating of
messages, i.e. by “charges”. These concrete fundamental properties of concrete material
objects/systems are “secondary by fundamentality” relating to and independent on the four
[3D spatial +1D true time] universal space and time possibilities above, and so formally it is
possible to add in Matter’s spacetime a number of other spatial dimensions. For example that
can be the “electric charge dimension” in which material objects can be placed [and moved if
charge is changed] in discrete points correspondingly to their charges; there can be
“gravitational mass dimension”, etc. However, though all these dimensions objectively really
exist in Matter’s empty container, and we cannot exclude that an inclusion of such
dimensions in Matter’s spacetime in physical theories can be useful in some cases, now that
is not actual, at least in this essay.

Unlike the possible additional spatial dimensions above, Matter has very important
special fundamental property that relates to the Rule/Possibility “Time”: all processes at
Matter’s constant evolution in depth, i.e. on the level of the fundamental elementary particles
and even below, are reversible. The possible reason of this effect is rather evident: as that
was shown by a few authors, first of all by Fredkin and Toffoli [13-15], if a dynamical
system can change in direct and opposite directions, i.e. is logically reversible, then its
possible evolutions aren’t accompanied by energy losses somewhere outside the system.
Matter is such system, and just because of that the material “primary bricks” are reversible
informational systems, the energy conservation law exists and acts in Matter, thus no
additional to the portion at the Beginning energy is necessary for Matter’s stable and long
evolution in the true time.

However, the reversible processes conflict with the true time rule, as that was
mentioned above, and thus, to realize the reversible processes, the system “Matter” has
additional temporal possibility/dimension, which in the informational conception [8] and
informational physical model [12] is called the “coordinate time dimension”.

Note, that reverse spatial motion in Matter by some reason doesn’t conflict with the true
time rule/possibility; and the coordinate time rule/possibility relates/acts only to/at changes
of only internal states of only specific [see below] material objects, for example, including
if they don’t change at that their spatial positions.

These four dimensions that are specific Matter’s utmost universal rules/possibilities, i.e.
3D space [X,Y,Z] and 1D coordinate time dimensions [cz], compose specific Matter’s 4D
[sub-] empty container/spacetime; with “automatically existent” absolutely universal true
time dimensions [cf] the main Matter’s spacetime is [5]4D spacetime/empty container [in the



informational model [12]; a point in the spacetime is usually (cz, X,Y,Z, ct )], where “c” is the
standard speed of light (more see below).

In accordance with the von Weizsidcker’s hypothesis, Matter’s space is 3D Euclidian
space, where all spatial dimensions are mutually orthogonal. That follows with a large
probability, from that corresponding 3 utmost fundamental in Matter degrees of freedom at
changes of material objects’ spatial positions are mutually independent. The “zero”, i.e. the
coordinate time degree of freedom/ dimension, fundamentally differs from spatial
dimensions, and so corresponding changes are independent on “spatial” degrees of freedom.
Correspondingly the 4D sub-spacetime (cz, X,Y,Z) is Euclidian, even “Cartesian” manifold,
where all spatial dimensions fundamentally can be always chosen as be orthogonal, and the
zero dimension is orthogonal to all spatial dimensions and so to any spatial line
fundamentally also.

The fifth, i.e. the true time dimension is fundamentally different from all four the 4D
sub-spacetime’s dimensions; and so is orthogonal to all of them.

Note finally here that real [5]4D Matter’s spacetime is absolute and by no means isn’t
the 4D Minkowski or pseudo Riemannian [partially imaginary] spaces; besides, its
composition is determined by utmost fundamental Matter’s rules and links and so the
spacetime cannot be transformed by any existent material object or any reference frame as
that is postulated in special and general relativities.

Point 4: measures and etalons:

As that is pointed above the Rules/Possibilities “Space” and “Time” fundamentally haven’t
some inherent measures. As the possibilities for existence and changes in/of concrete
informational systems they simply infinite empty dimensions, emptiness hasn’t measure by
definition. As the Rules they don’t establish some measures also, all what is established is
that sizes of fixed informational patterns and spatial intervals between the patterns, as well as
the time intervals where concrete states of changing patterns/systems exist and the time
intervals between changing states must not be equal to zero exactly.

Thus if there is only one pattern and if only one change happened, it is senseless to state
that the size of pattern or the time interval of the change has some concrete values. However
if there are at least two patterns, and /or there are at least two changes [two in one pattern or
one in both patterns] then some comparing becomes be possible: the patterns sizes and the
temporal intervals can be equal or lesser/larger. In the important case where changes are
caused, in the sequence “cause-effect” the effect is always later in [true] time then the cause.

And, again, these comparisons in concrete cases are totally determined by rules,
properties, etc. that are realized in corresponding concrete patterns/systems.

The structure of informational system “Matter” with a large probability is based on, and
changes in/of material objects and Matter as a whole are governed by, a set of rather simple
logical rules; besides, at existence and interactions of objects in Matter exclusively true
information is used. Thus Matter exists and evolves as some “computer”, which consists of
huge number of some rather independent “automata” that are united in a “computer”
practically only by the fundamental Nature Gravity force.

The utmost fundamental primary “logical gates” [in the informational conception [12]
“fundamental logical elements”, FLE] in this computer, from which the “automata” are
composed, have 4 universal independent degrees of freedom — 3 at changing of spatial
position and one in the coordinate time.

It seems as rather probable that all FLEs have identical spatial sizes; besides the changes
of FLE’s states, i.e. “flips of FLEs” in all 4 dimensions happen in identical temporal
intervals. The FLE can also switch the neighbor FLEs; so material informational patterns, i.e.



particles, bodies, etc., which are built as some chains of FLEs, are some “cellular automata”
(“cellular automata” see, for example, [16]), that uninterruptedly run because of the energy
conservation law, changing at that their spatial positions and/or internal states and so moving
constantly in the 4D sub-spacetime and simultaneously in 5-th [true time] dimension of
Matter’s spacetime with identical by the absolute values speeds. It seems as rather plausible
to presume that this absolute value is equal to the speed of light, when the size and flip time
of FLE are equal to Planck length and Planck time.

Since these [Planck] “natural unities” of spatial and temporal intervals are fundamental
and universal in whole Matter, the computer “Matter” operates with, rather possibly, highly
stable operation rate [though we cannot exclude a case when the changes on the fundamental
depth are stochastic, but since every real process in Matter proceeds in rather long space and
time intervals that are larger/longer in few tens of orders then the corresponding Planck
unities; and so in the macro-processes some averaging with very small [and so unobservable]
relative standard deviations happens].

Just this universality in fundamental depth of sizes [and so steps at relocations] and
temporal intervals at changing of internal states in all material objects and processes that are
specific for the system “Matter” allows to establish in the system “Matter” the etalons of
these intervals and to measure [only relatively to the etalons, of course] main physical
parameters of changes in objects and systems, i.e., spatial distances, temporal intervals, [in
reference frames] coordinates, speeds, further — momentums and energies, etc.

Note, again, that the etalons are some fixed spatial and temporal intervals that can be
used at principally relative comparing temporal intervals and distances in the system
“Matter” only, and, for example, they aren’t applicable in the systems ‘“humans’
consciousnesses ’; nobody till now measured, say, a length of a human’s thought.

Point 5: etalons and measurements

However in Matter there exist another specific problem at measurements of distances and
time intervals. It appears because of all material objects, including rules/[etalons] and clocks,
as that was pointed above, constantly change their states, both, the internal states and
[usually] spatial positions. These changes are obligatorily accompanied by the objects’
corresponding spatial and temporal intervals, i.e. all the objects constantly move in the 4D
sub-spacetime with 4D speeds if light.

Besides it seems as rater probably that the Matter’s 4D sub-spacetime is filled by the
dense lattice of the FLEs, “FLE aether”; and Matter is built so, that in it there exist two types
of fundamental elementary particles [which are some close-loop algorithms that
uninterruptedly run on the “FLE hardware”], which are some disturbances of the aether:

- T-particles, that are created by impacts on the aether’s FLEs with transmissions to the FLEs
4D momentums that have non-zero coordinate time components [and T-particles are created
just by these components]; so at the 3D spatial rest such particles move with the speed of
light only in the zero dimension; and

- S-particles, that are created by purely spatial 3D momentums or by spatial components of
4D momentums; correspondingly S-particles move only in 3D space with the speed of
light, being at rest in the coordinate time.

All fundamental particles that are fermions are T-particles and their algorithms contain
parts of “charged” FLE that radiate the mediators of fundamental Nature forces [EM,
Gravity, weak and strong]. It seems as rather probable that mediators are the S-particles, for
example photons for EM force.



Mediators are purely specific particles and so cannot mutually interact with creating of
some stable systems of particles, i.e. of nuclei, atoms, molecules, bodies, etc.; all such
systems are made from T-particles.

When a T-body is at absolute 3D rest, it changes its internal states only; thus the changes
proceed with maximal rate and, correspondingly, the body moves in the coordinate time
dimension with maximal speed, i.e., with the speed of light. If a body moves also with a non-
zero 3D spatial speed, its speed in the coordinate time becomes be lesser, in accordance with
the Pythagoras theorem in the Lorentz factor, because of the changes rate decreases [the
body’s algorithms, from particles to forces that make the body as a whole, “become be
diluted by spatial steps”] in this factor. Thus if a body is a clock, i.e. a special body, which
indicates how its internal state changes, the clock’s tick rate becomes be slowed down; if a
body is, say, some living being, the being ages slower, unstable particles, which are
“defective” algorithms that have a probability of a break on every their run cycle, live longer,
etc., in the Lorentz factor.

Thus clocks don’t measure “time that is what clocks show”, they show/measure always
only their motion’s positions and intervals in the coordinate time dimension [and so in the
reality show the “coordinate time flow”], and so their showings are identical to changes of
the true time intervals only when clocks are at the 3D spatial rest; and the knowing how a
real clock’s tick rate relates to the clock’s true time flow is possible only if the clock’s
absolute spatial speed is known.

Since till now the absolute Earth [and known observers] speed is unknown, the existent
observers don’t know the real clocks’ tick rate also.

Besides, since the particles are some close-loop algorithms, they are some 4D
“gyroscopes”, which have the 4D rotation rates be always oriented relating to their 4D
speeds. Thus if a body is at the absolute 3D spatial rest, its spatial sizes are identical to the
body’s “own” sizes, but if the body moves in the space with a speed V along, say, X-axis,
this “gyroscope” turns in the (X,cr) plain so, that its “X-size’s” spatial projection
becomes be lesser then the “own” one, again by the Pythagoras theorem in the Lorentz
factor. Because of in Matter all interactions happen only in the 3D space and in the one true
time moments, the moving body interacts as they are really contracted. Analogously to
coordinate time, these real “bodies’ contractions” can be known only if the bodies’ absolute
speed is known.

However this effect is, in certain sense, inessential, since the rigid measuring rules
[etalons] turn in the (X, cT) plain also, thus measured by using the etalons spatial sizes of

every body are equal to the “own” ones. This contraction reveals itself, the most known
example is the Michelson and Morley experiment aimed at the detection of the absolute
Earth speed, where measured own the interferometer’s arms’ lengths values are equal
[known], however photons, which move in the space only, really move in the directed along
the Earth speed arm the path that is lesser then the arm’s “own” length; and to explain the
famous negative experimental result it was necessary to put forward the FitzGerald and
Lorentz hypotheses [17], [18].

Besides this effect, from the rotation of bodies in the (X,cT) plain quite naturally

another effect occurs: the points of the moving with a speed V body turn out to be in
different coordinate time points on the Voigt-Lorentz decrement [19], [20] [if the X-axis

o o Vx .
direction is the same as the motion direction] ——-. Thus if some clocks that are placed
c

along X-axis on the body and which were synchronized at the spatial rest, after acceleration
to the speed V show different time values, the near the clocks to the front body’s end, the
“younger” they are. So some events, which happen simultaneously according to some clocks
at rest, aren’t simultaneous according to the clocks on moving body.



Further the Lorentz theory [21] was developed, in which both — spatial and temporal
effects that are significant at interactions of fast moving bodies were taken into account; and
the kinematics in accordance with the transformations turned out to be quite adequate to the
reality when used at analysis of interactions of bodies in different inertial reference frames.
With developed by Einstein dynamics, these two main branches of mechanics are
successfully applied in practically all physics now as the “special relativity theory”.

The application of SR, however, is in the reality evidently limited; it is applicable
totally only at interactions in rigid enough systems of bodies. If there is a system of free
bodies, the Lorentz transformations aren’t applicable; when SR is claimed them as true in
any cases. Besides, the lengths contractions and slowing down of processes rates occur only
in concrete moving bodies after concrete material impacts on these bodies. That by no means
are the “relativistic effects”, which are caused, as that is postulated in the SR, by the
spacetime transformations, e.g., by “space contraction” and the “time dilation”; when the
“contracted space” contracts, by using some unknown magic forces, of, and “dilated time”,
using some unknown magic forces, slows down the processes in, all/every bodies in whole
[practically infinite] Matter’s spacetime.

Nonetheless the basic Matter’s laws are very highly 4D symmetrical relating to direct
and reverse motions and processes, and if some system of bodies, including the instruments
of inertial reference frames, is rigid [for example to support the rigidity of system “Earth and
GPS satellites” it is sufficient of Earth’s gravity], enough, the Lorentz transformations, the
relativity principle and the SR work well.

That is indeed so, in spite of that the Lorentz transformations are totally correct, if
they are applied in an absolute reference frame only, where the transformations are
simply equations of motion in the absolute 4D sub-spacetime of rigid bodies points [21].

As well as any parameters of motion, i.e., coordinates, intervals, speeds, etc. are
real and completely objectively adequate to the reality only if are measured by rules
and clocks in the absolute frames.

These parameters, if are measured in any non-absolute frame, aren’t real, but,
because of the symmetry of the Nature laws, including of the Lorentz transformations, the
result of an analysis of physical effects with using the transformations remains be adequate
to the reality. This situation is quite the same as that is in a simple example in classical
mechanics, when, say, a moving car strikes with, say, a wall. The results of the collision are
identical independently on what moved, the car or the wall, and if somebody at an analyze of
the collision will consider it in the reference frame where the car is at rest and the wall
moves, he will obtain quite adequate to the reality estimations, for example, of how the car
and the wall were “physically” damaged; though he used evidently unreal parameter “the
speed”. However if he further, obtaining the perfect agreement of his analysis and real
damage, will claim that he proved that in the reality just the car was at rest, when the wall
moved with a speed, say, 100 mph, such proof will be rather strange for any normal human
[more relating to this point see [21]].

Point 6: alittle more about the times

Thus all [practically all, besides, possibly, some exotic particles] particles’ algorithms are
reversible, and this fact is realized in Matter as that particles are “direct” algorithms and
antiparticles are reverse algorithms; and so T-particles move in the zero Matter’s spacetime
coordinate time dimension in the positive, by convention, direction, when such T-
antiparticles move in the coordinate time “in past time”, i.e. in negative temporal direction.
Such premise was made yet in early 1940-th by Stueckelberg [22] and later was used in
Feynman’s QED [23]. However in both these cases the temporal reverse motion of particles
was only some mathematical trick, which allowed to develop well adequate to the reality and
so very useful physical theory; in spite of that it contradicts to the relativity theories, where



there is no reverse temporal motion of anything. In the SR indeed, there are two times — the
“simply time”, which is the coordinate in the 4D Minkowski space, and “proper time” that
has any body that moves in concrete inertial reference frame, but both these times are some
mixes of the coordinate and true times that really act in Matter. In the informational model
this trick becomes be quite adequate to the reality guess.

Point 7: an possibly non-superfluous here nuance

As that is shown in the “The Information as Absolute” conception, one of specific properties
of the absolutely fundamental phenomenon “Information” is that every element [and every
system of elements; here and further in text below], including dynamical elements in every
concrete state, exists in the absolutely infinite “Information™ Set as a bit “I/not-I’, where the
part “not-I” contains all complete and exact information about every other the Set’s element,
including about given element in every other states [and about all states of all other the Set’s
dynamical elements], totally. Or, by another words, every element in the Set contains the
whole Set completely. This information in “not-I”” exists as the negation [in given element]:
“I am not this, this, this... element of the Set”, but that is inessential, it remains be evidently
true and evidently exact.

An example: a month ago in every point of Matter’s spacetime, every particle, system of
particles, as, say, humans, Earth, a star or a galaxy, etc. there was evidently true information
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“on Earth there is no paper “The Information as Absolute” conception: space and time’”.

This information was evidently true: the paper indeed didn’t exist. And it was completely
exact, since related just to this paper. And it existed as true and exact all time of existence of
our Universe and even before the Beginning as the information “there is no some Universe
where the paper [above] will appear in November 2017”.

It is evident that this short statement [a negation] contained whole and absolutely exact
information about our Universe, including about the Universe’s Beginning and evolution,
about every particle, body, human, including, e.g., about every human’s thought; and about
the paper, of course.

Thus every element/process in the Set, including in the sub-Set “our Universe” in fact
existed/had happened before it/he/she appeared/happened/evolved/developed, for example,
in observed now Universe; however, because of the next important property of the
phenomenon “Information” that any information cannot be non-existent, all/every the Set’s
elements simultaneously existed, exist and will exist always, or “in the absolutely infinite
[true] time interval”, which fundamentally hasn’t a beginning and an end.

Correspondingly every dynamical element or system of elements, even that exists in
some existing infinite, but lesser then absolutely infinite long time, interval, system executed
its “living cycle” absolutely infinite “number” [in this paper the word “number of” is applied
in quotes, since till now in mathematics it relates to countable sets, not to the “absolute
infinity” that is introduced in [8]] of times already; and will repeat that absolutely infinite
“number of times in future”. Thus, for example, living now humans live in some concrete
[one of absolutely infinite “number” of times running copies] running copy of the movie
“evolution of some Universe”.

This movie so indeed always exists as simultaneously existent set of sequential “movie
pictures”, that are separated in time in concrete Universe’s elements and systems of elements
by “QM uncertainty temporal intervals”, however every collapse of every { -function in

every process in every element and in every system of elements aren’t accidental, it happens
with total accordance with always existent scenario of this movie.



Formally this fact seems as some analogue of a few existent spacetime conceptions, for
example “block Universe” [24] and Barbor’s “End of Time” [3] conceptions, which assert
that the time doesn’t exist.

In the “block Universe” such assertion [24] is based on Minkowski claim:

“...in his paper "Space and Time" Hermann Minkowski demonstrated the profound meaning of the
relativity postulate - the experimental fact that physical phenomena are the same in all inertial
reference frames implies that the Universe is an absolute four-dimensional world in which all
moments of time have equal existence due to their belonging to the fourth (time) dimension
...[Minkowski] stressed that the idea of many spaces is inevitable in special relativity: “We should
then have in the world no longer space, but an infinite number of spaces, analogously as there are in
three-dimensional space an infinite number of planes’;

and so

“...Minkowski four-dimensional world is a block Universe, a frozen world in which nothing
happens since all moments of time are given ‘at once', which means that physical bodies are four-
dimensional worldtubes containing the whole histories in time of the three-dimensional bodies of our
everyday experience...”

Or, as that is given in [25] “...Massachusetts Institute of Technology physicist Max Tegmark,
told space.com: "We can portray our reality as either a three-dimensional place where stuff happens
over time, or as a four-dimensional place where nothing happens [ ‘block universe’] — and if it really
is the second picture, then change really is an illusion, because there's nothing that's changing; it's all
just there — past, present, future...”

Analogical inference exists in the Barbor’s “End of Time” conception [3], [26], where
the authors shows [rather questionably, though] that Newton’s definition of Time, which
states that “...Absolute, true, and mathematical time, of itself, and from its own nature,
flows equably without relation to anything external...” is wrong; when in the reality the time
“is emerged”:

“...The ‘time’ ... truly emerges from observed positions of objects. Time can be read off the
heavens...”. At that

“...to the timeless law that explains how billions upon billions of natural clocks scattered through the
vast reaches of space can all tick in step....The configuration space of the universe U is the key
concept...You choose in U two points — two configurations of the universe. These are to remain fixed.
You consider all possible trial curves that join them continuously in U.... For this extremal [by the
principle of least action] curve, and in general for no other joining the fixed end points, the particles
obey Newton’s laws with the emergent time...”,etc.

Further from the fact that material objects and systems move in space along unique
curves in this concept it is claimed that in the “timeless” Universe all exists simultaneously,
when what humans observe as chains of events in the time is [25] nothing else that
“..."As we live, we seem to move through a succession of Nows, and the question is, what are they?”
He explains, adding to the spacetime theory where everything has its own place: “You can think of it
as a landscape or country. Each point in this country is a Now because it is timeless and created by
perfect mathematical rules...”

Both the conceptions above have rather evident flaws.

The “block Universe” assertion that it is confirmed by “experimental facts” that the
relativity principle is hold in all experiments is essentially incorrect principally, any
experiment cannot to confirm any theory, experiments can only prove that a theory isn’t
correct, at least in some cases. Besides, just because of the relativity principle indeed works
practically without exclusions in rigid material objects and systems, practically from any



experiment follow two opposite inferences, and for a conclusion — what inference is real - is
necessary to have some information outside the experiment and, sometime, outside the
theory; see above the example with collision a car and a wall, if there is no information what
are the car, highway, and the wall indeed after the collision it is impossible to assert — what
was moving. However if an outer information exists, then the inference is certain, as in this
case it is clear for any normal human — what moved.

As well as the Minkowski inferences above, which are postulates in the mainstream
special relativity theory that the Matter’s spacetime can be, and is, transformed really by
moving reference frames and even moving particles and some claims that these postulates
are confirmed experimentally as well, are examples of incorrect interpretations of existent
experimental data.

The assertion in the “End of Time” conception that Newton wasn’t correct, and that there
is no some inherent for time its “own” “time flow” is, of course, true, but from that by no
means follow that Universe is “timeless”; that seems is clear even outside the “The
Information as Absolute” conception. The assertion that all in the Universe “is static” since
every events in it are determined by some “mathematical rules”, including, e.g., by the
principle of least action, when the rules don’t contain the time explicitly, and so humans only
observe some series of “timeless Nows” [that seems as some replication of Kantian assertion
that time doesn’t exist outside the consciousness, where it is real as a consciousness’s
labelling of sequences of events] isn’t correct, if one understands — what is “Time”.

Either authors of “timeless Universes” conceptions, or Kant [in the maistream
philosophy not only Kant, though] which, nonetheless, don’t reject the fact of some
observable chains of events, seems don’t take attention on the important in this case another
facts that: (i) - all the chains of all events are, independently on — what and how changes -
are always some changes, and (ii) — all the events [changes] are always equal or different
relating to a same for all changes parameter, which is independent on what and how changes
also.

Correspondingly there exist independently on anything two ultimately universal
objectively existent phenomena: ‘“Change”, which hasn’t an universal measure; and
something that is different in many cases at changes, and, at that, in Matter it is universally
different, “Time”. What allows to compare quantitatively all changes in Matter by using this
something; and at an ignoring of the something rather large part of information about the
processes in Matter becomes be lost; this something are just always and objectively existent
time intervals. Just because of their ultimate universality both notions/phenomena, “Change”
and “Time” are members of the “Logos” set.

Besides indeed, in every element in the “Information” Set the all complete information
about all other elements of the Set “is frozen” in the “not-I”” section, and so all/everything, at
least implicitly in this case, had happened in the Set always.

However at that all, what isn’t a fixed informational pattern/system, simultaneously is
happening always also. Every dynamical system always, i.e. in absolutely long time interval,
reiterates absolutely infinite “number of times” its “living cycle”

[when “living cycles” had happened really explicitly; besides, in contrast to the changes of
information in the “not-I” sections of every element in the Set, which happen (absolutely?)
instantly when something in the Set changes, to change something really [“non-virtually”]
in concrete pattern/system, for example to open a can “There is no some Universe”, though it
contains all absolutely true, exact and complete information about the Universe, is necessary
really to spend some energy. Rather possibly that is necessary just to change at that, albeit
implicit but real also, the information in all elements in the Set, though?],



but this point isn’t essential for everything what plays its/her/his role in an actual
“showing” movie.

In every actual “showing” movie nothing “is frozen” and there cannot be some
“timeless” processes; in all dynamical systems, including in the systems Matter and
Consciousness, i.e. in the system “our Universe” as a whole as well, both the absolutely
fundamental Rules/Possibilities “Space” and “Time” are absolutely necessary and
objectively really exist and act in every movies’ running copy; in Matter they exist and act as
the objectively existent absolute [5]4D Euclidian empty container/[spacetime], where
all/every material objects, i.e., particles, bodies, galaxies, etc. move objectively really and
constantly with identical by the absolute values 4D speeds in the Matter’s 4D sub-spacetime
and, simultaneously, in the 5-th, true time the spacetime’s dimension; having at that no any
possibility to impact by some way on the spacetime.
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KOHIETIIHS: TPOCTPAHCTBO U BPEMS
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Abstract. In this paper a more detailed consideration in framework of the “The
Information as Absolute” conception of the Space and Time problems “‘is presented.

Kpamkoe 6sedenue

OnTosorus GyHIaMeHTaIbHBIX MOHSITHH/PerHomenoB “TIpoctpancTBo” u “Bpems’™ Oblia
[m ocraercs M0 cHX TOP] OJHUM W3 CaMbIX OOCYXIAaeMbIX MPEAMETOB JUIsl M3Y4YCHHS B
¢unocopun B TEUCHUE HECKOIBKUX THICAY JIET, OJHAKO PE3yNbTAT JAHHOTO H3y4YCHHS,
OUYEBHJIHO, HE SIBJICTCS YIOBJICTBOPHUTEIBHBIM. Takas CHUTyaIWs MPEJCTABISETCS BIIOJTHE
€CTECTBEHHOM, MMOCKOJBKY 3TH TOHATHUS /(DEHOMEHBI HE MOTYT OBITh MPABIILHO OIPE/ICIICHBI
W palliOHAIBHO TMOHATHHI B paMKaxX CYHICCTBYIONIMX JIBYX OCHOBHBIX MAaWHCTPHM
dunocodckux HokTpuH “‘Marepuanusm” u “Mneanusm”; u najgee B OIPOMHOM KOJIMYECTBE
WX COOTBETCTBYIOIIUX CyO-TOKTpuH. (O0€ IOKTPUHBI U CYyO-IOKTPHHBI OCHOBAaHHI Ha
MIPOTHUBOIIOJIOKHEIX MOCTYJIaTaX, KOTOPbIE MPUHIIMIAAIBHO HE MOTYT OBITh JIOKa3aHbI WM
OTIPOBEPTHYTHI; O0Jiee TOTO, ATU MOCTYJATHI, B OTIIMYHE OT JAPYTHX HAyK, HE IMPOBEPSIOTCS
IKCMEPUMEHTAIFHO, W TMOJTOMY BCE JOKTPHHBI M CYO-JOKTPHHBI BIIOJIHE XOPOIIO
COCYIIIECTBYIOT OJHOBPEMEHHO B TPaIUIIMOHHOW (hruocoduu (manee “dunocodus’™) BO Bce
BpeMsl €€ CYIIECTBOBAHHUS, NMPOU3BOJAS BpPEeMs OT BPEMEHH OUYEPEIHbIC, JIUIIb YaCTHYHO
aZIeKBaTHBIC PEAJTsIM, OTBETHI Ha BOTIPOC ‘dTO TaKOE MPOCTPAHCTBO U Bpems?”’

OueBUAHO, YTO W TMPOCTPAHCTBO, M BpPEMs OTHOCATCA K APYTMM (QyHIaMEHTAIbHBIM
dunocodckum moHATUAM /PeHomeHam: “Marepus”’, “Co3nanue” u “BeiTue”, KOTOpBHIC B
¢unocopun TaKkKe MOKHBIM 00pa3oM HE ONpeAeieHbl, MOMHMO CYLICCTBYIOLINX
NPOTHBOIIOJIOKHBIX OCHOBHBIX MAaTEPHATUCTUYECKOW W WACANHCTHYECKOH JOTM, KOTOpBIC
TaK e SIBJIAIOTCS He 0ojiee UeM Hel0Ka3yeMbIMH, HEOIPOBEPKUMBIMU U HEIPOBEPSIEMbIMU
nexnapanusMu. OTcroga MOsBISETCS CIEAYIOUIUH, KOTOPBHIH B OIPEICICHHOM CMBICIIE
SIBJIAETCS TIEPBBIM BOIPOCOM, BOTIPOC: TaK, MOCKOJIBKY MOHATHSA BhIE, T. E. “Martepus” u
“CozHanue”, He ONpeIeIeHBI, TO KTO / UTO U3y4aeT Koro / 941o?

Takum 06pa30M, KakK MaTCpI/I}I, Tak 1 Co3HaHUE OCTAIOTCS B (1)I/IJ'IOCO(1)I/II/I KaK HCKOTOPLIC
TPAHCUOCHACHTHBIC M TaK NPUHIUIIMAJIBHO HCIIO3HABACMBIC TMOHATUA / (beHOMeHBI, nu3 4€ro,
COOTBCTCTBCHHO, BBITCKAIOT OCHOBHEIC HpO6HeMBI, BO3HUKAKOIHUEC IIPU IMONBITKAX U3YUYCHUA



JIpyrux (QyHIAaMEHTANBHBIX TOHATHH /(EHOMEHOB, B TOM YHCIE TOHATHH /(peHOMEeHOB
“IIpoctpancTBo”, u “Bpems”.

Pe3ynpTrar Takux HONBITOK, KOTOPbIE NPEACTABICHBI, HABEPHO YXKE AECATKAMM ThICIY
nyOJUKaIUi 110 OHTOJIOTHMM IPOCTPAaHCTBA M BPEMEHHM, SBISIETCS TO, YTO €CTh: CErOAHS
CyLIECTBYeT OOJBIIOE KOJIMYECTBO “OTBETOB” HA BOMNPOC “‘YTO TAaKOE MNPOCTPAaHCTBO U
BpeMsa?”, KOTOpbI€ Pa3iIM4Hbl, B T.4. 4aCTO NPOTHBOIOJIOXKHBI, WIH, JPYTUMU CIOBaMH, B
JNEHCTBUTEIBHOCTU HET NEMCTBUTEIBHO OOOCHOBAaHHBIX CYIIECTBEHHBIX OTBETOB, KpOME
HEKOTOPBIX OMHUCATEIbHBIX ONPECICHUH, YTO TO3BOJIIET HCIONIL30BaTh 3THU IOHATUS B
MPAaKTUKE; HaNpuUMEpP BBOAUTh M HCIIOJIB30BAaTh IPOCTPAHCTBEHHBIE U BPEMEHHBIC
IIEpPEMEHHBIE B (PU3HMUECKUX TEOPHSIX..

O06a moHsATHs/heHOMEHA TPUHIIUIHAILHO HE OMpECNIIeMbl B MIWHCTPUM (HUIOCOPUH,
omHaKo moHsTHE/PpeHoMeH “TIpocTpaHCcTBO” MEWCTBUTEIHHO (CM. HIDKE) MEHEE CIIOKHOC H
nmapajgokcaibHOe, ueM MoHsATHe/heHoMeH “BpemMs”, W T03TOMYy CYIIECTBYIOIIHE
onpeaeneHus “IIpocTtpaHcTBa”, [KOTOpbIE, KOHEYHO, KaK U CYIIECTBYIOIIUE OIpPEACICHUS
BPEMEHH, HE PACKPBHIBAIOT (PYHAAMEHTAIBHYIO CYITHOCTH ()EHOMEHOB, H ITOTOMY SIBIISTIOTCS
“ompeneNcHUSIMH IIyTeM ONpEIeTICHUS CBOMCTB’] 0ojiee KOHKPETHBI, TOTHA KaK YHCIIO
OTIpeICTICHUH, KOHIICTIUN U T. 1. “BpemMenn” ropas3mno OoJbIle, U IpH 3TOM CYIIECTBYIOIIHE
ompezencHus 0oJiee pa3IUYHbI U IPOTHBOPECUUBHL.

CoOTBEeTCTBEHHO, B O0CHMX OCHOBHBIX JOKTpuHax o0a, [IpocrpanctBo u Bpewms
00BABIAIOTCH MO0 OOBEKTUBHO CYIICCTBYIONIMMH TOHSATUSMHU/()EHOMEHAMH [TJIaBHBIM
o0pa3oM, B paMKax MAaTepHAIMCTHYECKOTO IMOAXonal; TNOO0 HECYIIeCTBYIONINM BHE
CO3HaHUA [B OCHOBHOM B HJ€alu3Me], Kak MpaBwio, 3TO HekoTopble BapuaHThl M. Kanrta
“..Ilocxonvky npocmpancmeo signsemcs (QOpMOU 6HeuHel UHMYUYUU, max Ymo epems -
amo ¢popma enympennen unmyuyuu ..” [1]] m [B obeux mqokTpuHax] MO0 peabLHO
CYIIECTBYIOT, IN0O HepeasbHbI, HAPUMeEp, KAaHTHAHCKHE (POPMBI MHTYUITUH PEaIbHbI, TOT/IA
KaKk B HEKOTOPBIX ‘‘MaTepUATMCTHUECKHX KOHUEHIUSAX, MO KpaifHedl Mepe, Bpews,
00BABISACTCS YEM-TO HEpeaTbHbIM (Harpumep, [2], [3], [4]),

Takass HEONpEIeNeHHOCTh B OHTOJIOTHM THOHATHI/(GeHoMeHoB “IIpocTpaHCcTBO”,
“Bpems” u “Marepus’ mpuBena K TOMY, YTO 3TH HOHSATHA/(QEHOMEHBI HE OIpeaesiCHBI
JIOJDKHBIM 00pa3oM W B JPYyTrHX HayKaX, B IEPBYIO odepelb B (QH3HKe, TIe, HalpuMep B
CIICIMAIFHOM W OOImIeld TEeopHusx OTHOCHUTENbHOCTH [6], [7] moCTymupyroTcs BechbMa
COMHUTEJbHBIE CBOIMCTBA MPOCTPAHCTBA M BPEMEHH, MPEXKIE BCEr0 IOCTYIUPOBAHHOE
orcyrcTBue [B omimunme oT HprotoHa [5]] aOcomoTHOrO NOPOCTPAaHCTBA, BPEMEHH U
npocTpancTBO-BpeMs. boiee toro, B CTO m OTO mpocTpaHCTBO, BpeMS U MPOCTPAHCTBO-
BpeMsl TIOCTYJIUPYIOTCI Kak MMHKOBCKOTO/ICeBI0-PUMaHOBO MpOCTpaHCTBA, KOTOPHIE
MMEIOT MHAMOE TPOCTPAHCTBO MIIM BPEMS; M, KPOME TOTO, 3TU (pyHIaMEHTAIbHBIC SBJICHHUS
B CTO m OTO mnpeobpaszyroTcss HEKUMHA HEW3BECTHBIMH CIIOCOOAMH C TTOMOIIBIO CHCTEM
OTCYETa U Macc.

Tem He MeHee, OTH “PENATHBHCTCKUE CBOMCTBA MPOCTPAHCTBA U BPEMEHHU , HECMOTPS
Ha TO, YTO COOTBETCTBYIOILUE [IOCTYJIAaThl B IPUBEICHHBIX BbIIIE TEOPHUSX, SABISIOTCA JIMIIb
BIIOJIHE OYEBHIHO TOJIBIMHU JACKIapalusiMHu, KOTOPbIE B IPUHIIUIIE HE MOTYT OBITh POBEPEHBI
9KCHEPUMEHTAIFHO; M M3 KOTOPBIX HEMOCPEICTBEHHO M OAHO3HAYHO CcJeayeT Jro0oe
KOJIMYECTBO OECCMBICTICHHBIX JIOTMYECKMX ¥ (HU3WYECKUX CIEACTBHH, NPHU3HAHBI B
¢unocodpuu [1 B HOBelIeH pu3nKe] OAHO3HAYHO BEPHBIMH.

Takas cutyanus B GUIOCOPHH CYIIECTBYET IIOTOMY KakK BCe (yHIaMCHTAIbHBIC TOHITHS
BbIllIe, ecTh Merta-punocodckre u Mera-HaydHble MOHATHS/(PEHOMEHBI, KOTOPHIE MOTYT
OBITh TPaBWIHHO OIPEACICHBI M Pa3yMHO TIOHSATHBI TOJIBKO B HOBOW (DHIOCO(CKOM
koHnenmuu “Uudopmarnms kak AOconror” [8], rme cTporo goka3aHO, YTO BCE, YTO
CyIIIECTBYET B Hamleh BceneHHON 1 BHE €€, eCTh HEKOTOphIe HHPOPMAITMOHHBIC TATTEPHBI /
CUCTEMBI TMATTCPHOB, KOTOPBIE SIBIITIOTCS DJIEMEHTaMU a0CONMIOTHO (YHIAMEHTaIbHOTO H



abcomoTHO OeckoHeuHoro MmuoxkectBa ‘“Uudopmarusa”. M3 KOHIENIHH CIEAYET P
(yHIaMEHTANBbHBIX TOCIEICTBHI, B TOM WYHCIIE HECKOJBKO IOCIEICTBHI, KOTOpHIC
HETIOCPEICTBEHHO CBS3aHBI C IPEIMETOM JaHHOU CTaThH:

(i) mamra BeeneHHas sSBISIETCS HEKUM MOA-MHOXECTBOM, KOTOpas SIBIISAETCS HEKOTOPOI
JIMHAMUYECKOU (T.€. U3MEHSIOUIEHCS| CUCTEMOM HEKOTOPBIX, B TOM UYMCII€ JUHAMHUYECKUX,
WH(GOPMAITMOHHBIX MATTEPHOB, U KOTOpask COCTOUT M3 [0 KpaiiHei mepe] MBYX OCHOBHBIX
nojacucteM [moa-rmoa-MuosxkectB]: “Marepus’ u “Co3Hanue”;

(i1) Matepus u Co3HaHue - 3T0 (yHIAMEHTAIBHO Pa3IN4YHble JUHAMHUYECKUE CHCTEMBI,
KOTOpPBIE CTPOSITCS U U3MEHSIOTCA [[IeUCTBYIOT, Pa3BUBAIOTCS, 3BOJIOIMOHUPYIOT]| HA OCHOBE
NPUHIMITMAIBEHO PA3HBIX MEPBUYHBIX MH()OPMAIIMOHHBIX MAaTTEPHOB, IOTHYECKUX MPABUI U
CBsI3el MEXIy OTIENbHBIMHU [MEXIY IEPBUYHBIMU U O0JIee CIIOKHBIMH, KOTOPbIE TIOCTPOEHBI
U3 OCHOBHBIX]| HH(OPMAIIOHHbIE NATTEPHAMU, KOTOPBIE COCTABIISIOT ITU CUCTEMBI.

dyHaamMeHTadbHOE pasznuuue Mexay Marepueit 1 Co3HaHueM (mocnenanee Bo BeeneHHoilt -
3T0, 1O KpailHell Mepe, cucTeMa AMHAMMYECKMX HH(GOPMALMOHHBIX HAaTTEPHOB/CUCTEM
“geyloBeUecKre CO3HaHUSA ) B ToM, 4Yro Marepusi (Bce MaTepHUajabHBIC TATTCPHBI)
NMOCTPOEHA M JAeHCTBYeT HCKJIIOYHMTEIBHO ¢ HCIO0Jb30BAHHEM MCTHHHON MH(popManmu,
TOrJa Kak CO3HAHMe, CKOpee Bcero, MOCTPOeHO M, 0e3 Kakux-J1u0o coMHeHni padoTaerT,
HCNOJIB3YSl TAaKiKe HeolpeleJeHHYI0 H JIOKHYH HHpopMmanuo. CoOTBETCTBEHHO,
BO3BpalllasiCh Ha MTHOBEHHE K BBEJCHMIO, U3 KOHIENIIUU CIIEAYET €INHCTBEHHBIN OTBET Ha
BOIMPOC “‘4TO W3y4yaeT 4TO?”: HEKOTOphIe OONafaolIie CaMOCO3HAaHHEM U CIIOCOOHOCTBIO
aHAIN3UPOBATh MOIYYCHHYI0 HWH(OPMANWIO JHHAMHUYECKHE HH(POPMAIMOHHBIE CHCTEMBI
“co3HaHUA” [JeTTOBEKa; XOTS MBI HE MOYKEM HCKIIOUNTh HEKOTOPBIX APYTUX]| HM3ydaroT, Kak
MOCTPOCH M padoTaeT OrpoMHBIA Habop aBromaroB “Marepusi”’. M, mOCKOIBKY BCe B
Martepun, mnarTepHbBl [MaTepualbHblE OOBEKTHI] W TPOLECCHI, SBISIOTCA HEKUMH
MH()OPMAIIMOHHBIMU  TTOCJIEZIOBATEIFHOCTAME, KOTOPBIE KOHTPOJIUPYIOTCSI HEKOTOPHIM
Ha0OpOM CTaOMIIBHBIX U MIOCTOSHHO ACHCTBYIOMIMX BO BCEX OOBEKTaX M MPOLECCaX 3aKOHOB,
HET HUYero (yHAaMEHTAIbHOTO, YTO MOIJIO Obl NPUHIUIHNAIBHO 3alpPETUTh CIydad, KOrjaa
3TH CaMO OCO3HAIOIINE CUCTEMBbl HHOI'ZIA JEKOAUPYIOT aIeKBaTHO OOBEKTUBHON peaybHOCTH
HEKOTOpbIE peaibHbIC 3aKOHBI U CBA3U B MaTepuu.

U3 »storo cremyer, KpoMe TpOYEro, YTO TNpH TO3HAHWUH [Ipupojsl HeT
(hyHIaMEHTAIbHBIX “IMUCTEMOJIOTHICCKUX po0JieM, pasmen ¢dunocodun
“OnucTeMosorua”’ mpocTo JNIIHNAM.

(iii) Takum 06pa3zoM, HET HUUETO, YTO MOXKET OBITh MPUHITAITHAIHLHO TPAHCIICHICHTHBIM,
M TIO3TOMY HEMO3HABaeMbIM, JaKe CO3HAaHUEM 4YelIOBEeKa, BKIIIOYas aOCOIIOTHO
¢dbynnamenTanbHoe moHsTHE/peHomMen  “MuHdopmanma’, HecMOTps Ha ee abCONIOTHYIO
(byHIaMEHTaIbHOCTD, HE SBISCTCS TPAHCLICHICHTHBIM.

B kax1oM KOHKpETHOM ciiy4yae BCsKas KOHKpeTHas umHpopmauus [B 1r000M/ Kax1aoM
MHOOPMALIMOHHOM ~ TAaTTEpPHE/CHCTEME NAaTTEPHOB]| SBIAETCSA TEM, 4YTO IOCTPOEHO B
COOTBETCTBHM ¢  Ha0opom  (MHOXeCTBOM)  a0coJIIOTHO  (yHAAaMEHTAJIbHbIX
“rpammatudeckunx’  “Ilpaeun, “Bo3moscnocmen”, “Konuuecme”, “/leiicmeuii” ....
“Jlozoc” [mo kpaiiHell Mepe, BO3MOXKHBI U JIpyrue QpyHIamMeHTansHo olmue kareropuu]. B
KOHKPETHBIX CUCTEMaX MOTYT OBbITh HEKOTOPHIC KOHKPETHBIE NPaBUia, 3aKOHBI U T. A., HO
aneMeHTH “Jloroca” KOHTPOIUPYIOT JMt00BIE/BCe HHPOPMALIMOHHBIE TATTEPHBI/CUCTEMBL.

[Ipu sToM MHOkecTBO ‘‘JIoroc” He siBJsieTcsl [0 KpaifHeW Mepe, C HEHYJIEBOM
BEPOSITHOCTBIO, XOTS ATOT IIYHKT B KOHLENIMU AOJDKEH OBITh M3Y4€H JOIOJIHUTEIBHO]
TPaHCUEHJAEHTHbIM, U Bce aOCONIOTHO (yHOAMEHTaJbHBIE CYLUIHOCTH BBIIIE, BKIOYAS
nousitue /penomed “Uudpopmanus”, MuoxkectBo “HNudopmanus” n mHOkecTBO “Jloroc”
OKa3bIBAIOTCSI IPUHIUIINAIBHO II03HABAEMBI.



Bonee nmoapodHo 0 pasubix (unocodckux koHmenuuax “TIpoctpanctea” u “Bpemenu”
cM. [9], HmXKEe HEKOTOpble MOMEHTBI, OTHOCSIIMECS K O3TUM MOHATHIM/(QEeHOMEHaM,
MIpeJICTaBJICHbI OoJee moapooHo. Tak:

HyHKm I: B tom wumcne abcomoTHO ¢yHaaMeHTaJ bHbIE TOHATHS / (pEeHOMEHBI
“IIpoctpancTBo” M “Bpems” - 3T0O HEKOTOphIE 3JIeMEHTHI MHOXecTBa “‘Jloroc”, oba
SBISTIOTCSL  “IABYX-QYHKIIMOHANBHBIMA, T. €. OJHOBPEMEHHO SBIISAIOTCS aOCOJIOTHO
¢dbynnamenTanbHbeIMH [Ipasuiamu u abCOMOTHO (QyHIAMEHTANBHBIMU Bosmodchocmamu;
KOTOpbIe, TaKUM 00pa3oM, adCOJITHO NMPUHIMNIHAIBHO H 00BEKTHBHO CYLIECTBYHOT U
AeCcTBYIOT BO BceX / KaxaoM HH()OPMAMOHHOM IATTEPHE/CUCTEMAax NAaTTEPHOB B
MHoxecTBe, B TOM uucie B HHOOpMalMOHHBIX cucteMax ‘“‘Matepus” u “Co3Hanue”,
MOCKOJIBKY OHM HEOOXOJMMBI YTOOBI J100ast mH(OpMaLus Moria CylIecTBOBAaTh BOOOIIE.

Ipasuno/Bosmoocnocmo  “IIpocTpaHcTBO”  HEWCTBYeT Kak BO3MOXHOCTH — IJIA
pasMmemieHus TOe-TO, T.6. B HEKOTOPOM “IpocTpaHcTBe” r000H  (UKCHPOBAHHOM
nadopmarmyu. Hampumep, a1 HammcaHUs TEeKCTa HEOOXOAMMO HMETh IBYMEPHOE
IPOCTPAHCTBO, CKa)XeM, OyMaXKHbI JIMCT [MJIM OJHOMEPHOE IIPOCTPAHCTBO, €CIH,
HampuMep, Ucnoiab3yercs kox Mopse).

Kak IIpaBuio, mnpocTpaHCTBO yCTaHABIMBAET, 4YTO JBa W OoJiee pas3HBIX
UHPOPMAITMOHHBIX MATTEPHA HE MOTYT OBITH TIOMEIICHBI B OJTHO MECTO B MPOCTPAHCTBE, OHU
JOJIKHBI HMMETh pa3Hbie MeCTa, a MeNKIY Pa3HbIMH NATTEPHAMM JIOJKHBI ObITh
00513aTeJIbHO “NIPOCTPAHCTBEHHBbIE HMHTEPBAJIBI”, KOTOPbIe MOTYT ObITH 0eCKOHEYHO
MaJIbIMH, HO He JO0JKHBI ObITh PaBHBI HYJI0 TOYHO; U 3T0 [IpaBMIIO, COOTBETCTBEHHO,
CYIIECTBYET, HAIIPUMEP, KaK OJTHO U3 OCHOBHBIX MPABUII TPAMMATHKH B KaXIOM SA3bIKE.

[poctpancTBo, kak Bo3MoOMkKHOCTH, HUKOUM 0O0pa3o0M HE YCTaHABIMBAET - KAaKOBO
JIOJKHO OBITh KOJHMYECTBO MPOCTPAHCTBEHHBIX BO3MOXHOCTEH I WH(OPMAIUH; WY,
JPYTHUMHU CIIOBaMH, CYIIECTBYEeT OECKOHEYHOE YHCJIO MPOCTPAHCTBEHHBIX BO3MOXKHOCTEH B
MHOXECTBE, M KakIbli HH(POPMAIMOHHBIA MaTTepH/ CHCTEMa HCIOJB3yeT” 000
KOJIMYECTBO  HCOOXOAMMEIX  BO3MOXKHOCTeH. Habop BO3MOXHOCTEH  KOHKPETHOTO
WH(GOPMAIMOHHOTO IMATTEPHA/CUCTEMBI pean3yeTcss Kak Habop “MpOCTPaHCTBEHHBIX
U3MEPEHUN~ CHCTEMBI, TIOOTOMY TOJIBKO KaXaas KOHKpETHas CTPYKTypa/cucTeMa cama
OTIpEJIeIISET, KaKoe KOJIUYECTBO MPOCTPAHCTBEHHBIX M3MEPEHUI MMEET €€ MPOCTPAHCTBO.
W3MeHeHusT TOJNOXKECHHS HEKOTOPOTO IMaTTepHAa B €ro  MPOCTPAHCTBE O00sI3aTEIBLHO
COTMPOBOX/IAIOTCS HEKOTOPHIMH TMPOCTPAHCTBEHHBIMH WHTEPBAJIAMU, W TIO3TOMY JTOT
NPOIIECC SIBIISICTCS JABHKCHHUEM MTATTEPHA B IIPOCTPAHCTBE.

[IpocTpancTBo MaTepuu sSBISETCS TPEXMEPHBIM, C OYCHb HEHYJIEBOH BEPOSITHOCTHIO,
ato coorBercTByeT “Ur-rumore3e” ¢on Beiizekkepa [10], [11], cormacHo kotopoit 3D-
Pa3MepHOCTh Heo0X0AnMAa JUIsl CYIeCTBOBaHUSI WHGOPMAIMOHHBIX CHCTEM, B OCHOBE
KOTOPBIX UCMOJIb3YeTCs TBOMYHAS JTOTHKA.

Yucno n3MepeHuii mpocTpaHCTBa, B KOTOPOM JIEUCTBYIOT YEJIOBEUECKUE COZHAHUA, JI0 CUX
MOp HEW3BECTHO; HO, OE3YCIOBHO, 3TO MPOCTPAHCTBO, IO KpalHEH Mepe YacTUYHO,
HAXOAWTCS THE-TO B aOCONMIOTHO OCECKOHEYHOM IPOCTPAHCTBE-BPEeMEHH MHOXKeCTBa
“Nudopmarus’ BHE MPOCTpaHCTBA MaTepuu.

Ilpasuno/Bosmoscnocms “Bpems” nedcTByeT nomnoiaHuTenbHO K IIpocTpaHCTBY, ecnn
00BbeKT/cucTeMa SBISIETCS TUHAMUYECKUM [M3MEHSAIOUIMMUCS], B TOM UYHUCIIE OHO JIeHCTBYyeT
B IWHaMHUYECKHX cuctemax “‘Marepus” u “Co3HaHne”; M Kak BO3MOXHOCTEH MPOHU3BOIUTH
KaKkue-HuOyAb u3MeHeHus: nHpopmanu, Bpems nmoxoxe Ha Bo3MoxxHOCTh “TIpocTpaHcTBo”,
3TO “TIPOCTPAHCTBO JJIT M3MCHSIONTUXCSI COCTOSTHUI® M3MEHSIOeHcs nHDOopMaIim.

Tem He wmenee IlpaBuno/Bo3amoxHocTs “Bpems” NpHHIMIHANIBHO OTJIMYAETCA OT
[IpaBuia/Bo3moxxnoctn  “IIpocTpaHCTBO”, TOCKONBKY OHO OTHOCHUTCA K €IIE OJHOMY
a0co1I0THO (PyHAAMEHTATbHOMY NOHATHIO/(peHOMenY ‘“U3MeHeHHre”, KOTOPOE SBIISICTCS



a0CoIIOTHO (yHIAMEHTAIBHBIM diieMeHTOM “/leficmeue” mHOxecTBa “Jloroc”, B T0 BpeMs
KaK JIaHHOE€ MOHATHE/PeHOMEH [Kak u “Bpems’’] JOorHuecKkyr BHYTPEHHE MPOTBOPEUMB: IIPU
nr060M U3MEHEHUH Kaxmoe CyIIECTBYIOLIEE COCTOSIHHE H3MEHSIoLIecs
CTPYKTYPBI/CUCTEMBI (POPMATBHO OJHOBPEMEHHO SBJSIETCS “NpeAblAymuM’, “IaHHBIM WU
“OymymumM”’, COCTOSHHSIMUM [KaK M KaKJIBIH MOMEHT BPEMEHHU SIBIISCTCS ‘‘TIPEIbIIyIINM
“maHHBIM”’ W “OymaymuMm”’ BpPEMEHHBIM MOMEHTAMH|, YTO JIOTHYECKH HEBO3MOIXKHO,
MOCKOJIbKY 3TH COCTOSHUS M MOMEHTHI IO ONPEACICHHIO Pa3IUYHbL. IJTOT (akT ObLI
obHapyxeH u chopMymupoBaH 3eHOHOM B ero amopusix 2500 neT Haza.

CoOOTBETCTBEHHO, 4YTOOBI TIPEOJOJICTh BHYTPCHHIOID MPOTBOPEYUBOCTH JIFOOOTO
W3MEHEHUS JII000T0/KaXKI0T0 MH()OPMAIMOHHOTO TATTEPHA/CUCTEMBI M, CIEIOBATEIBHO,
YTO-TO W3MEHHTH, HEOOXOAMMO IUIATUTh BCETJa XOTsA OBl aByMs Bemramu: (i) - mro0oe
W3MEHEHHUE Yero-JIn00 BCEra HeompeAeleHHO, U (ii) - s 00O0ro/KaK0r0 M3MEHEHUS
HEOOXOOUMO MOTPAaTUTh HOPLHMIO a0CONMIOTHO (yHOaMeHTadbHOTro 3neMeHnrta ‘‘Jloroca”
“Konuuecmeo”  “Onepeus”; Tpu DTOM, XOTS COOTBETCTBYIOIIEE W3MCHEHUE OyIeT
(hyHIaMEHTAIbHO HEOIPEICIICHHBIM, HEONPEACIICHHOCTh 3aBUCUT OT 3aTPAYCHHON SHEPIHH:
yeM OOJIbIIIE SHEPrHUHM, TEM MEHBIIE HEONPEACICHHOCTh. OJTa HEOIMPEICICHHOCTD
MIPOSIBIISIETCSI B MaTepuu MPU 0OYEHb MAJIBIX 3HAYCHUSAX DHEPTHH, 9TO TPeOOBaIo pa3paboTKH
COOTBETCTBYIOIICH TECOPHH, KOTOpas aJeKBAaTHO OIMMCHIBACT TIPOIECCHI HA MHUKPO-
Macmirabax, T.e. KBAaHTOBOH MexaHWKH. TakuMm o0Opa3omM, 3€HOH, IO CcyTH, npejckazan KM.
AXWIIT MOXKET 0Ka3aTbCs BIEPEAN YEPEMaxu, TOIbKO €CIIU Ha KaKOM-TO YPOBHE M3MEHEHUS
pPacCTOSTHUSL MEXAY HHMH WX HMITYJIBCHI [CKOPOCTH]| W TPOCTPAHCTBEHHBIC TO3UITUU
CTaHOBATCS HEOIPEICICHHBIMH, U TIO3TOMY CTAHOBHUTCS OSCCMBICIICHHBIM yYTBEPXKAATh, KTO
W3 HUX BIIEPEIIU WU C3a1H.

OmHako ATOT IMMyHKT HE MEHSET CYIIECTBEHHO NpyruXx cBOWCTB IIpaBmira/ Bo3mosxkHOCTH
“Bpemsi”, 0HO MO-TIpekHEMY Toxoxe Ha “IIpocTpaHcTBO”, B TOM yHcie, kKak Bo3MoxkHOCTH
oHO ecTh “TIpocTpaHCTBO AJIA U3MEHSIOUIUXCS COCTOSHUN, ¥ TaK K€ HU B KOEM CIyyae He
YCTaHaBIMBAET - KAKOBO JIOJDKHO OBITH YMCIIO BPEMEHHBIX BO3MOXKHOCTEH ISl M3MEHEHHS
MHQOPMAIUH, YTO OMATh BHIOMPACT KOHKPETHAs CHCTEMa; OJHAKO, CKOpee BCEro, YUCIIO
“BpeMEHHBIX~ BO3MOXHOCTEH B MHOXecTBe He OECKOHEUHO.

B toMm uncie, xak u “IlpoctpancTso”, kak IlpaBuiio, “BpeMs” ycTaHaBIMBaET, 4TO IBA U
0oJee pa3HbIX COCTOSIHUS JTFO00T0/KAXKI0T0 JAHHOTO HH(POPMAIIMOHHOTO TTATTepHA HE MOTYT
CYIIIECTBOBAaTh B OJWH BPEMEHHBI MOMEHT, MEXAY pa3HBIMHA COCTOSHHUSMH NAaTTEPHOB
JIOJDKHBI OBITH 0053aTEIHHO “‘BPEMEHHBIE MHTEPBAJILI , KOTOPHIE MOTYT OBITh OCCKOHEYHO
MaJbIMH, HO HE JOJDKHBI OBITh paBHBIMH HYJIIO; W 3TO I[IpaBWUIO, COOTBETCTBEHHO,
CYIIIECTBYET, HAIIPUMEP, KaK OCHOBHOE MPaBUJIO TPAMMATHUKH MPHU YTCHUU M HAIMCAHWH,
pasroBope W T. JA., KOHEYHO| TEKCTOB Ha KaXIOoM s3blke. COOTBETCTBEHHO KaXKII0€
W3MEHEHHUE Yero-JIN00 00A3aTEIbHO COMPOBOXK/IACTCS HEKOTOPHIM HEHYJICBHIM BPEMEHHBIM
WHTEPBAJIOM, U MOSTOMY IIPOLIECCHl MU3MCHCHUUN SBISIOTCS IABMKCHUSMU B “BpeMEHHOU™
BO3MOJKHOCTH, KOTOpas [BO3MOXKHOCTB| pealn3yercs B KOHKPETHBIX JHHAMHUYECKUX
00BeKTax / cHCTEMaX Kak “BpeMeHHas pa3MepHOCTH(TH ).

Habopbr mpaBmi/BO3MOKHOCTEH “NPOCTPAHCTBO” W “‘BpeMs’, KOTOphIC JEUCTBYIOT B
KOHKPETHBIX HWH(OPMAIMOHHBIX CHCTEMaX, COCTABIIIIOT ‘‘TIPOCTPAHCTBa-BpeMeHa ITHUX
CUCTEM.

Omnako, B oriauume oT lIpocTpanctBa, B MHOXKECTBE CYIIECTBYCT/IEHCTBYET
€MHCTBEHHOE a0COJIOTHO VHHBEPCAIBHOE TNPAaBUIO/BO3MOKHOCTh IS BCEX/KaXKIOTO
U3MEHEeHUs B MHOXeCTBE, KOTOpOe B HMH()OPMAIMOHHON KOHIEHIUY BBIIIC HA3hIBACTCS
MIPaBHUIIOM/BO3MOXKHOCTRIO “HCTHHHOE BpeMs’; TaKUM 00pa3oM, KaKIbIH JTHHAMHYCCKHMA
uHGOPMAIMOHHBIA MAaTTEpPH/cUCTEMa B MHOXKECTBE “HUCIOJB3YyeT’ €ro, M Ka)Ibli TaKou
MaTTepH/CUCTEMa BCET/Ia 00SA3aTEIbHO U3MEHSETCS B BO3MOXKHOCTH ‘‘MCTUHHOE BpeMs’; H,
COOTBETCTBEHHO, UMECT PA3MEPHOCTh “‘UCTUHHOE BpeMs~ B CBOEM IPOCTPAHCTBE-BPEMCHHU.



OTO yHUBEpPCAIbHOE IPAaBUIIO/BO3MOKHOCTh MCTHHHOTO BPEMEHH HMEET B HEKOTOPOM
CMBICIIE “‘TormYeckuii fedekt”: (OpMaTbHO COOTBETCTBYIOIIHE BPEMEHHBIC HHTCPBAIIEI,
KOTOpbIe 00s53aTEIbHO COMPOBOKAAIOT KaKIO€ M3MEHEHHE BCEro, BCEraa IMOJIOKHUTEIbHBI;
WIH, JAPYTHMH CIIOBaMH, CONPOBOXKIAIOIINE IIOCIEAOBATENBHOCTE U3MEHEHHH ° MOTOK
BpeMeHHU ~ [6oyiee MPaBUILHO - ABHKEHUE M3MCEHSIOMNUXCS 00BEKTOB/CHCTEM B M3MEPCHUH
UCTHHHOM BPEMEHH]| BCErJa MMEEeT TOJIKO OJHO HaIlpaBJCHUE WIM OJHOHAIPABICHHYIO
“ctpeny BpemeHH . Takum o0pa3oM, Kakue-I1u00 “MyTemecTBHS B MPOLUIOE” B UCTHHHOM
BpEMEHH HEeBO3MOKHbI. HO B peaJlbHOCTH MOTYT ObITh HEKOTOpPblE OOpaTHMBbIE IPOLECCHI,
KOTOpble MOTYT pa3BUBAaThCi KaK B IPSIMOM, TaK U B IPOTUBOIIOJIOXKHOM HAalpaBiICHUU;
HanpuMep, QUIbM MOXKET OBITh MOKa3aH B 000OMX HAMpPAaBJICHHUSIX; U MO3TOMY B 3TOM CIydae
MOTyT OBITh JBE NPOTHUBOIMOJIOKHBIE ‘‘CTpENbl BpPEeMEHHW , KOrAa, HampuMep, IoKa3
oOpatHOoro QuiubMma (PAKTUUECKH SBISIETCS HEBO3MOXHBIM B HCTHMHHOM BpPEMEHH
“IyTelecTBUEM B MPOILIBIE BpeMeHa .

31ech HYXHO CcIenaTh CHEHUabHOe IIPUMEYaHHe; TaK KakK 3TOT IIyHKT 4YacTo
UHTEPIPETUPYETCS BO MHOTMX IIyOJMKalUsaX NPUHIMINAIBHO OLIMOOYHO: “NOTOK
BpeMeHH” OTHIOAbL He HABJsIeTCS 4YeM-TO, 4T0 mnpucyume ¢enomeny IIpaBuiao/
Bo3Mo:kHOCTh “Bpems’, kak 310, HampuMep, yTBepkaacT HbIOTOH B CBOEM OIpeIeiiCHUN
noHsTus/sBrenus  “‘Bpems’[S]. Ilomumo mpaBmiia, 9ro m000H BpeMEHHOW WHTEPBAI TIPH
11000M M3MEHEHMH HE IOJDKEH OBITh TOYHO paBeH Hyllo, B octanbHOM IlpaBumno “Bpems”
siBrsieTcsl “‘maccuBHBIM. [loaTomMy HaOmogaeMble “NOTOKU BpeMEHH M “CTpesbl BpeMEHU
ABJSIFOTCA TIOJHOCTHIO IIACCUBHBIMM CBMUJIETENSIMHU, KOTOPBIE CONPOBOKAAIOT TOJBKO
COOTBETCTBYIOLIIE HW3MEHEHMsI, KOTOPbIE MPOMCXOAAT M TPOTEKAIOT B KOHKPETHBIX
00BbEeKTax/cUCTeMax HE3aBUCHMO OT O0EHX [MpaBHJI/BO3MOXKHOCTEH]| W MPOCTPAaHCTBA, U
BPEMEHHM; M KOTOpbIE [IIOTOKHM M CTpebl BO BPEMEHHBIX H3MEPEHMSIX M HaIpaBIECHUSX
JBIDKEHHSI B IPOCTPAHCTBEHHBIX U3MEPEHUSX | U3MEHSIOTCA U UMEIOT HAalIPaBJIEHUs TOJIBKO B
COOTBETCTBMM C 3aKOHAMH M YCIOBUSMH, [JEHCTBYIOUIMMHM B OTHUX KOHKPETHBIX
00BEKTax/CUCTEMAX.

B tom uncie B MaTepun HeT crieUabHBIX “CTpesl BpeMeHH  ; MaTepHaIbHbIe OOBEKTHI,
cucTeMbl 1 Martepus B LIEJIOM, JEMCTBUTENBHO MOCTOSHHO U3MEHSIOT CBOM COCTOSIHUS (UTO
COTIPOBOX/IAETCS TIOCTOSHHBIM YBEIMUEHHEM HCTHHHOTO BPEMEHHOI'O MHTEPBaa) C CaMoro
Havana, HO oHM nema0T 3TO [M MacCHMBHBIA MOTOK MCTHHHOIO BpeMeHH U CTpesa
JAeHCTBUTEJBHO CYIIECTBYIOT]| TOJBKO IOCJIE U TIOTOMY, YTO OTPOMHAasl MOPIUS SHEPTHH
Opuia 3akadana B Hawame B cucremy “‘nepBudHON Matepun”; W TIpoIecC H3MECHCHHM
CYIIECTBYET CTOJb JJIUTEIbHBIA HWCTUHHBIM BPEMEHHOW MHTEpPBa u3-32 3aKOHa
COXpAHEeHHSs JHEPIHH.

B ToMm umciie HeT crenuanbHON “OHTPONMUHHON CTpeTbl BpeMEHN B HCTHHHOM BPEMEHH,
Martepus SBOIIONUOHUPYET MPOCTO W3 JJAHHOTO COCTOSHHUS B OCHOBHOM B CIIEAYIOIIHC
MaKCUMAJIPHO BEPOSTHBIC COCTOSHUS, U JIFOOOH JIETEPMHHUPOBAHHBINA MPOIECC OTHIOIb HE
OTIIMYAeTCS B OTOM CMBICIE OT CTOXaCTHYECKOTro, MPOCTO B 3TOM CIIy4ae BEpOATHOCTH
ciemyromero cocrossHus paBHa 0,999999 ...; WCTHHHBIA BpPEeMEHHOM WHTEPBAN, KOTOPBIHA
COIPOBOX/IACT ABOJIIOIMI0 MATEPUH OT Hayalla, yBEJIUYHBAETCSA B JIFOOOM MpOIECCEe; XOTh,
HaIpuMep, MPH BpameHuy 3emi BOKpyT COTHITA WU TIPH JTI000M CITy9aifHOM IIpOoIiecce.

Ilynkm 2: wuexoropbie o6mme cBoicTBa nauHbix [IpaBun/BosmokHOCTEl U
TIBIDKEHUE.

Takum oOpaszom, oba I[IpaBuna / Bo3mokHocTH Bblmie Kak Bo3moskHOCTH 00pasyioT
BMECTEe JJsl KaXAOro HHGPOPMALMOHHOTO TaTTepHA/CUCTEMBbl HEKOTOPBIH “IIycTol
KOHTeHHEp”’, TAe cucTteMa OOBEKTHBHO CYIIECTBYET W HW3MEHSICTCS B OOBEKTUBHOM
peanbHOCTH; M HEKOTOPOE “IPOCTPAHCTBO-BpEMsT” B HEKOTOPOU HAYYHOU TEOPHH, T JIIOIU
MOTYT  aJleKBaTHO  ONHCHIBATH/aHATM3UPOBATH  OOBEKTBI/CUCTEMBI M TPOLECCHI,
CYIIECTBYIOIEC W JCHCTBYIOIIME B OO0BEKTax/CUCTEMaX. Bce/KakIble BO3MOXXHOCTH
peanu3yoTCsl B 3TOM KOHTEHHEpe/IPOCTPAHCTBE-BPEMEHM KaK  [IIPOCTPaHCTBEHHBIE H
BpeMeHHbIe (yHIaMEHTAJILHO He3aBUCUMBbIE] “U3MepeHus”.



IIpu sTom:

- W3MEHCHHUS HEKOTOPBIX CBOHCTB OOBEKTa/CUCTEMBI, KOTOpPHIE (QUKCHUPYIOT 3TOT
00BEKT/CUCTEMY B KaKOW-TMOO OOJIACTH MPOCTPAHCTBA, TO €CTh KOTOPhIC [M3MEHCHWS]
MEePEMEIIAIOT  OOBEKT/CUCTEMY B  IIPOCTPAHCTBE, ©CTECTBEHHO, COMPOBOXKIAIOTCS
HEKOTOPBIMH COOTBETCTBYIONIUMH IPOCTPAHCTBEHHBIMH HHTEPBAJaMH, H3MEHEHHUS OTHX
WHTEPBAJOB €CTh JIBUKCHHE OOBEKTOB/CUCTEM B TIPOCTPAHCTBE. I[IpocTpaHCTBEHHBIC
JIBIDKCHUS MaTepHUAbHBIX OOBEKTOB/CHCTEM HAONIOMAIOTCS OpraHaMH YyBCTB YEIIOBEKA;
©CJIH JII0IM BOOOIIe HAOIIOMAIOT 3TH 00BEKTHI/CUCTEMBI, HAIIPUMED; M €CITH OHU HAXOMATCS B
COCTOSIHUH MOKOsI, OTHOCUTEIBHO HAOIIONATENA TAKXKe, KOHEYHO, U

- “IpOCTpaHCTBEHHBIC N3MEHEHUS BHINIC [KaK W BCE OCTAIBHBIC M3MCHECHHS, KOHEUHO |
00513aTeTbHO COMPOBOKIAOTCS HEKOTOPBIMH WHTEPBAIAMH WCTUHHOTO BPEMEHU; TaKHM
00pa3oM, H3MEHEHHE TPOCTPAHCTBEHHOTO TIOJOXKCHUS OOBEKTa/CUCTEMBI, COBEPIICHHO
AQHAJIOTHYHO TIPOCTPAHCTBEHHOMY IBI)KCHHIO, TaK)Ke SBISIETCA OJHOBPEMEHHO €r0
JIBMKCHHEM B UCTHHHOM BPEMEHH, KOTOPOE, B OTIIMYHE OT MPOCTPAHCTBEHHOTO JBIKEHHUS,
SIBJISICTCS] OJTHOHAIPABIICHHBIM.

JIBikeHrne BO BpEeMEHH HE BOCTIPHHHMAETCS YYBCTBAMH 4YeJNOBEKa, OIHAKO 3TO,
KOHEYHO, HC MOXET OBITh OCHOBaHHMEM JUIsl BBIBOJIAa O TOM, YTO €r0 HET; BO BceneHHoM
CYIIECTBYET OYCHb MHOTO BEIICH, KOTOPhIC HEMOCPEICTBEHHO HE HAOIIOJAFOTCS JIOJABMH,
HO, TIOXO0K€, HUKTO, KpOMe, BO3MOKHO, HEKOTOPHIX BEPYIOIIUX B HEKOTOPHIE paJHKAIIbHBIC
JIOKTPUHBI B WACATN3ME, HC COMHEBACTCS B OOBCKTHBHOM CYIIICCTBOBAHMM TaKWUX BEIICH.
JIBmKeHHE MEHSIONUXCS OOBEKTOB/CUCTEM BO BPEMEHH SIBISCTCS CTOJb K€ OOBEKTUBHO
peaslbHBIM, KaK U 00BEKTHUBHO peajbHO UX JII000€ MPOCTPaHCTBEHHOE ABIKEHUE.

Ilynkm 3: Gombuie o TmycTOM KOHTEHHEPE/MPOCTPAHCTBE-BpeMeHH Marepuu
[moapobGuee cm. [12]]

Kak yka3spiBanochk BbIe, Kaxaas WH(OOPMAIMOHHAS CHCTEMa O0S3aTEIIbHO MMEET BCE
BO3MOXKHOCTH “‘OBITH 3aITUCAHHOI’, KOTOPBIMHU SIBJISIOTCS MIPOCTPAHCTBECHHBIC U3MEPCHHUSIMH
ee mpocTpaHcTBa-BpeMeHH. MHbpopMaimonHas cucreMa “Marepus”’ OCHOBaHa TaKXke Ha
psAAe OCHOBHBIX JIOTUMECKMX TIPaBUI M CCHUIOK, KOTOpPBIE pealm3yloT ceOsi mpHu
B3aMMOJICHCTBUN  MaTePUAILHBIX OOBEKTOB KaK B3aUMHBIH OOMEH HEKOTOPHIMH
“3aKOJUPOBAHHBIMU COOOIIECHUSAMH’, TIe Kaxaoe (yHIAMEHTaIbHOE B3aUMOJCHCTBHE
[koTOopple B  Hayke  Ha3bpIBalOTCA  “DyHIAMCHTAJBHBIMH  CHJIAMH  TIPHUPOIET ]
KOJUPYIOTCSI/AIEKOIUPYIOTCS  cOoOTBeTCcTByromuMu  “kimouamu’” B FLE MarepuanbHbIX
00BEKTOB MpHU TPHEME W H3IYICHHH COOOIEHUH, TO eCTh ‘“‘3apsmaMu’. ITH KOHKPETHBIC
(yHIaMeHTalbHBIE CBOWCTBA KOHKPETHBIX MATEPUANBLHBIX OOBEKTOB/CHCTEM SIBIISIFOTCS
“BTOPOCTENICHHBIMHU IO (PYHAAMEHTAIBHOCTH HE3aBUCUMBIMA OTHOCHTEIBHO  UETHIPEX
[TpexmepHOTO TpOCTpaHCTBEHHOrO + 1D HCTHHHOTO BpEeMEHH]| YHUBEPCAIBHBIX
MIPOCTPAHCTBEHHBIX M BPEMEHHBIX BO3MOXKHOCTEW BBIIIE, W MOATOMY (OPMAIEHO MOXKHO
JN00aBUThL B TPOCTPAHCTBE-BpeMEHH Marepun eme Jro0oe (OopMaabHO BO3MOXKHOE
KOJIMYECTBO JAPYTUX MPOCTPAHCTBECHHBIX U3MEPCHHIA.

Hampumep, 3T0 MOXET OBITH “H3MEpEeHHE DIICKTPUUYECKOTO 3apsga’, B KOTOPOM
MaTepUaTbHBIE 00OBEKTHI MOTYT OBITh IIOMEIICHKI [M TIEpEMEIICHEI PU U3MEHEHHH 3apsiaa] B
OTJICNBHBIX TOYKAaX B COOTBETCTBHU C WX 3apsjiaMU; 3TO MOXET OBITh ‘‘TpaBUTALMOHHAS
Macca” u T. 1. OmHAKO, XOTS BCE ITH HU3MEPEHUS OOBEKTHBHO PEAbHO CYIIECTBYIOT B
MyCTOM KOHTeWHepe Martepuu, ¥ MBI HE MOXEM HCKIIIOYaTh, YTO BKJIFOUCHHUE TaKUX
WU3MEPCHHI B MPOCTPAHCTBO-BpeMsi Marepuu B (PM3UYCCKUX TEOPUAX MOMKET OBITH TOJIE3HO
B HEKOTOPBIX CIyYasx, B HACTOSIIEE BPEMS STO He SBISIETCS aKTyalbHBIM, TI0 KpaifHe# Mepe,
B JAHHOM CTaThe.

B ominune 0T BO3MOMKHBIX JIONOJIHUTENBHBIX HMPOCTPAHCTBEHHBIX H3MEPEHUH BBILIE,
Martepust UMeeT O4eHb BaxkHOEe 0co00€ (yHIaMEHTaIbHOE CBOWCTBO, KOTOPOE OTHOCUTCS K
MIPaBHITYy/BO3MOXKHOCTH “BpeMs”: Bce mpolecchl Npu MOCTOSIHHOM 3BomtonMu Matepun B



rmyOuHe, T. €. Ha YpOoBHE (YHIAMEHTAIBHBIX JJIEMEHTAPHBIX YacTHIl M JaKe HIKE,
SBIIAIOTCS 0OpaTUMBIMHU, Bo3mokHast mpuumHa 3Toro 3¢ddexra ITOBOIBHO OYEBHIHA: Kak
MOKa3ajl HEKOTOpble aBTOphl, mpexnae Bcero Ppenkun u Toddomm [13-15], ecim
JUHAMHMUYECKasi CHCTEMa MOYKET MEHSTHCS B NMPSIMOM M MPOTHBOIOJIOKHOM HAalpaBICHHUSX,
T.€. JIOTMYECKH 0oOpaTuMa, TO €¢ BO3MOXKHBIE SBOJIIOLMHM HE COIIPOBOXAAIOTCS MOTEPSIMU
SHEPI'Uu KyJa-TO BHE CUCTEMBI.

Marepusi - Takas cucTeMa, U MMEHHO M3-3a TOTO, YTO MaTepHajbHbIE ‘‘TIEpBUYHbBIC
KUPIAYUKHA~ SBIIOTCS OOpPaTHMBIMA WH()OPMAITMOHHBEIMU CHCTEMaMH, 3aKOH COXPaHCHIS
SHEPTUM CYIIECTBYET U JCHCTBYeT B Marepuu, TakuM 00pa3oM, HUKaKas JTOTIONHUTEIIbHAS
4yacTh 4acTH 3Hepruu Hauana He HyKHA JUIs CTaOMIBHOW ¥ JONTOM SBOMONMK Marepuu B
WMCTHHHOM BpeMeHU B MHOXXeCTBe.

OpHako OOpaTHMbIE MPOLECCHl JIOTUYECKH KOH(IUKTYIOT C IPaBHIOM HCTUHHOTO
BPEMEHH, KaK OBLIO YIOMSHYTO BBIIIE, W, TAKAM 00pa3oM, 4TOOBI pean30BaTh 00paTUMBIC
MIPOIIECCHI, cucrema “Marepus’” MMeEeT JIOTIOJTHUTEIBHYIO BPEMEHHYIO
BO3MOXXHOCTB/Pa3MEpHOCTh, KOoTOpass B  HMH(POpMAlMOHHOW  KoHOenuuu [8] wm
uHGOPMAIMOHHOW (u3nueckor Moxaeian [12] HaspiBaeTCs ‘KOOPAMHATHO-BPEMEHHBIM
n3MepeHueM”

OTMeTnM, OHAKO, YTO OOpaTHOE MPOCTPAHCTBEHHOE IBWKEHHE B MaTepuu MO KaKou-
TO MPUYMHE HE MPOTHUBOPEYUT HCTHHHOMY BPEMEHHOMY IpaBMly/ BO3MOXKHOCTH; H
NPaBWJIO/BO3MOKHOCTh ‘“KOOPAWHATHOE BpeMs’”’ OTHOCUTCS TOJBKO K H3MEHEHHAM
TOJBKO BHYTPEHHHMX COCTOSTHHMII TOJIBKO KOHKPETHBIX (CM. HIDKE) MaTepUalbHbIX
00BEKTOB, HAIIPUMEP, B TOM YUCIIE, €CJIM OHU IPU U3MEHEHUM BHYTPEHHHUX COCTOSHUI He
U3MEHSIOT CBOETO IPOCTPAHCTBEHHOI'O MOJIOKCHHUS.

OTH dYeTblpe U3MEPEHHs, KOTOpbIE SABJSAIOTCS MPEAECIBHO  YHUBEPCAIbHBIMHU
MIpaBHUIAMHI/BO3MOKHOCTSIMH KOHKpeTHO Matepuwm, T.€. 3D mpoctpancteo [X, Y, Z] u 1D-
KOOpAWHATHOE BpeMs [cr], COCTaBISIIOT KOHKpeTHBIM 4D mycroil koHtelHep/ [mon-]
NPOCTPaHCTBO-BpeMst Marepun; ¢  “aBTOMaTHYECKH CYIIECTBYIOIIMM~  a0CONIOTHO
YHUBEPCAIbHBIM MCTUHHBIM BPEMEHEM [cf] OCHOBHBIM IIPOCTPAHCTBOM BpeMeHU Martepuu
sBisietcst [5] 4D mpocTpaHCTBO-BpeMsI/ITyCTOW KOHTEHHEDP [B MHGOpMAaTMOHHOM Moenw [12]

“ »

TOYKA B MPOCTPAaHCTBE-BpeMeHH 00BIYHO (cT, X, Y, Z, ct)], Toe “c” - cTangapTHask CKOPOCTb
cBeta (TmompoOHee CM. HIDKE).

B cooTBercTBHM ¢ runioTe30# GoH Beilnzekkepa npoctpaHcTBO MaTepun npeAcTaBiseT
coboif TpexmepHoe EBKINIOBO MPOCTPaHCTBO, T/I€ BCE MPOCTPAHCTBEHHBIC W3MEPCHHUS
B3aMMHO OPTOTOHAJIBHBL. ITO CJIEAYyeT, C OONBIION BEPOATHOCTHIO, W3 TOTO, UYTO
COOTBETCTBYIOIIKE 3 (pyHIaMeHTaJbHbIe B MaTepuu cTeneHd CBOOOABI NPU U3MECHEHUH
MPOCTPAHCTBEHHBIX MO3UIUI MaTepUATLHBIX 00BEKTOB B3aMMHO He3aBUCUMBI. ‘Hynepas’”,
T.€. KOOPAMHATHO-BPEMEHHAs CTETICHh CBOOOIBI/Pa3MEPHOCTD, MPUHIIUITNATLHO OTIIMIACTCS
OT “TIPOCTPAHCTBEHHBIX CTENEHEH, W MO3TOMY COOTBETCTBYIOIINE W3MCHECHHS HE3aBUCHUMBI
OT “IPOCTPAaHCTBEHHBIX H3MEHEHUH. COOTBETCTBEHHO, 4D-MoA-IpOCTpaHCTBO-BpeMs (CT,
X, Y, Z) sBnsercsa EBknumoBbM, gaxke ““JlekapToBbIM MHOT000pasmeM, B KOTOPOM BCE
MIPOCTPAHCTBEHHBIC M3MEPEHHUS TI0 CYIIECTBY BCETa MOKHO BEIOpATh KaK OPTOTOHAIBHEIE, a
HyJleBash pPa3MEPHOCTh OPTOTOHAbHA BCEM MPOCTPAHCTBCHHBIM HM3MEPEHUSIM W,
CJIeIOBATEIbHO, TAKKE JIFO00M MPOCTPAaHCTBEHHOM JINHU.

H}ITOC, T.C. U3MCPCHUC HCTHHHOI'O BPCMCHHU, (bYHZ[aMeHTaJIBHO OTJIIMYACTCA OT BCECX
YCTBIPCX I/I3M€p€HI/If/’I 4D MMOA-TIPOCTPAHCTBA-BPEMCHH; U ITIO3TOMY OPTOIrOHAJIBHO BCEM UM.

OTMeTnM, HaKOHEIl, Ha TO, 4YTO peanbHOe [5]4D mpocTpaHCTBO-BpeMs Marepuu
SIBJISETCS aOCONIOTHBIM W HH B KOEM CJydae He SIBIIICTCS [4aCcTMYHO MHHUMBIMU] 4D
MPOCTPAHCTBOM MUHKOBCKOTO WJIM IICEBAO-PUMaHOBBIM; KpOME TOTO, €ro CoCTaB
ompenenseTcs (QyHIaMEHTATbHBIMA OCHOBHBIMH TPaBWJIaMH W CBsA3IMH B Martepuu,
MO3TOMY IMTPOCTPAHCTBO-BPEMSI HE MOXET OBITh MPEoOpPa30BaHO HUKAKUM CYIIECTBYIOIIMM



MaTepUaTbHBIM OOBEKTOM WM KaKOW-IMOO CHCTEMOH OTcueTa, KaK 3TO MOCTYIUpyeTcs B
CITCITMATLHON M 00IIEH TEOPUIX OTHOCUTEIEHOCTH.

Ilynkm 4: mepw1 v STan0HbL:

Kakx ykazano Boelme, mpaBuina / Bo3MokHoctH “TIpoctpanctBo” u  “Bpems”
NPUHINNHAILHO HEe HWMET KAKHX-IH00 CoO0cTBeHHBIX Mep. Kak BO3MOXHOCTH
CYIIISCTBOBAHUS U W3MCHCHHUS KOHKPETHBIX WH(OPMAIIMOHHBIX CHCTEM OHHU €CTh MPOCTO
OcCcKOHEUHbBIE TTYCThIC M3MEPEHUs, MyCTOTa He MMEET Mephl 0 ompeneieHuio. B kauecTBe
MpaBWi, OHHM TaKXXEe HE YCTAHABIMBAIOT OMNPEACICHHBIE MEpPHI, BCE, 4YTO HUMH
YCTaHABIUBACTCS, COCTOMT B TOM, YTO pa3Mepbl (PUKCUPOBAHHBIX HH(POPMAIMOHHBIX
NATTEPHOB W TPOCTPAHCTBEHHBIX HHTEPBAIOB MEXJIy MATTEPHAMH, a TaKKe BPEMCHHBIC
WUHTEpBalbl, B KOTOPBIX CYIIECTBYIOT KOHKPETHBIE  COCTOSIHUS  M3MEHSFOIIUXCS
MATTEPHOB/CUCTEM, W BPEMCHHBIC HMHTEPBAIBI MEKIY H3MCHSIOIIMMUCS COCTOSHUSMHU HE
JTOJI’KHBI OBITh PaBHBI HYJIIO TOYHO.

Takum 00pa3oM, ecinH €CTh TOJBKO OJHMH MATTEPH, M €CJIH MPOU30ILIO TOJBEKO OJHO
U3MEHEHHUe, OCCCMBICICHHO YKa3bIBaTh, YTO pa3Mep MATTEPHA WM BPEMEHHOW HHTEPBAI
M3MEHEHHs] NMEIOT KaKne-TO KOHKpeTHbIe 3HaueHus. OHaKo, eClii ecTh 10 KpaiiHel mepe
JIBa TIATTEpHA W/WJIM €CTh 10 KpaiHeH Mepe JBa M3MEHEHHUS [/IBa B OHOM IaTTEpPHE WU
OIMH B 00OWX MAaTTEpPHax|, TO KaKOEe-TO CpPaBHEHHE BO3MOXHO: pa3Mepbl NMATTCPHOB H
BPEMEHHbIE WHTEPBaJbl MOTYT OBITh PAaBHBIMH WM MEHBIIMMH/OONBIIMMHU. B BakHOM
ciIy4ae, KOrJa MPOUCXOAAT HW3MEHEHHUS, B IOCIEeNOBaTeNbHOCTH ‘‘IPUYMHA-CIEICTBUE,
a¢dekr Becerna OyAeT mo3xe [B ICTHHHOM]| BpEMEHU, YeM MPUYHHA.

1 onsare KC, OTH CpaBHCHHA B KOHKPCTHBIX ClIydasX IIOJTHOCTBIO OIIPEACIAIOTCA
KOHKPCTHBIMU IIpaBUJIaMH, CBOICTBaMH U T.A., KOTOPBIC PCATINU3YIOTCA B COOTBCTCTBYIOIIUX
KOHKPCTHBIX MOACIIAX / cucremax.

Crpykrypa WHGOPMAIMOHHONW CHCTeMBbI ‘“‘Marepus” W H3MEHEHHS MaTepPHaJIbHBIX
00BeKTOB B Matepuul U €¢ B LEJIOM C OOJBIION BEPOSITHOCTHIO PErYIHPYIOTCS HaOOpOM
JOBOJBHO TIPOCTHIX JIOTMYECKMX TPaBWI; KpPOME TOrO, TMPH CYIIECTBOBAHHU W
B3aMMOJICWCTBUN OOBEKTOB B Marepun WCIONB3YeTCsl HUCKIIOYATENBHO HWCTHHHAS
uHpopMmarus. Takum oOpazom, Marepus CyIIEeCTBYET U IBOJIOIUOHUPYET KaK HEKOTOPBIH
“KOMITIBIOTEP”’, KOTOPBIA COCTOUT M3 OrPOMHOTO KOJUYECTBA HEKOTOPBHIX JIOBOJBHO
HE3aBHUCUMBIX ‘‘aBTOMATOB”, KOTOphIe OOBEAMHEHBI B ‘‘KOMIBIOTEP” TMPAKTUICCKH TOJIBKO
(hyHIaMEHTAJIbHOM CUIION rpaBUTALIUN

Cawmple (hyHIaMEHTAIBHBIE TIEPBUYHEIC “JTIOTHYECKHE BOPOTA”, U3 KOTOPHIX ITOCTPOCHEI
“aBroMatel” [B uH(pOpManMOHHOW KoHIenmuud [12] “@yHIamMeHTalbHBIC JOTHYECKHE
anemeHTsl’, FLE] B 3TOM KOMIBIOTEPE, UMEIOT 4 YHHBEpPCAIbHBIE HE3aBHCHMBIE CTEIIEHH
CBOOOJBI - 3 TIPH M3MEHEHUWHU MX MPOCTPAHCTBEHHOT'O MOJOXKEHHUS U OJHO B KOOPIMHATHOM
BPEMEHH.

[IpencraBusiercss BecbMa  BeposiTHBIM, uro Bce FLE umeroT onwHaKkoBble
MIPOCTPAHCTBEHHBIE pa3MeEPhI; KpoMe TOTo u3mMeHeHus coctosiHuit FLE, T. e. “nepexitoueHus
FLE” Bo Bcex 4 m3MepeHHUSX IMPOUCXOMIT 3a OJWHAKOBBIC BpeMeHHbIe WHTepBabl. FLE
TaKXke MOXeT mepekmouars coceguue FLE; mostomy marepuanbHble MH()OpMAMOHHBIC
MaTTEePHBI, T. €. YaCTUIBI, TeJa U T. ., KOTOPbIe MMOCTPOEHBI Kak HeKoTopble nernodku FLE,
MPEACTABIIOT CcO00H HEKOTOphIE “KIIETOYHBIE aBTOMAaThl” (“KJIETOYHBIC aBTOMATHI ,
HampuMep, [16]), KOTopele HENpepbHIBHO padOTal0T BCIEACTBHE 3aKOHA COXPaHECHUS
9HEPIUHW; M3MEHSS MpPU 5TOM CBOM MPOCTPAHCTBEHHBIC ITOJIOKEHHS H/MIM BHYTPEHHHE
COCTOSIHHSI WM, TakuM o00pa3oM, IIOCTOSHHO Tmepemeriaorcs B 4D moa-mpocTpaHCTBa-
BpEMEHH, U, OJHOBPEMEHHO, B 5-M H3MEPEHUH [MCTHMHHOTO BpEMEHH]| IMPOCTPAHCTBA-
BpeMeHH Marepuu ¢ WACHTHYHBIMH IO aOCONIOTHBIM 3HAYECHUSIM CKOpocTsMH. Kaxercs
JIOBOJIPHO TIPABIONOMOOHBIM TPENAIONIOKUTE, YTO 3TO aOCONIOTHOE 3HA4YeHHE pPaBHO



CKOpPOCTH CBeTa, Korjaa pazMep u Bpems nepexintodeHus FLE paBHbl [InaHKOBCKOW JJIMHE U
IlnankoBCKOMY BPEMEHU.

ITockonpky 5t [[ImankoBckue] ‘“‘ecTeCTBEHHBIC CAWMHUIIBI MPOCTPAHCTBEHHBIX U
BPEMEHHBIX HHTEPBAJIOB SBIAIOTCA (QYHIAMEHTAJIBHBIMH W YHHBEPCAIbHBIMH BO BCEH
Marepuu, kommeiotep “Matepus” paboTaer, BHAUMO, C OYEHb CTAOMIBHOW CKOPOCTHIO
[XOTs MBI HE MOXKEM HCKIIOUYHUTH CIIydaid, KOrjia U3MeHeHHs Ha (DyHIaMEHTAIBHOW TiTyOuHE
CTOXaCTHUYHBbI, HO TOCKOJBKY KaXJbIi peanbHbI Impolecc B Marepud NOpOTEKaeT B
JIOBOJIPHO JJTMHHBIX MPOMEXKYTKaX MPOCTPAHCTBA M BPEMEHH, KOTOpPbIE OOJbINE/AONbBIIE B
HECKOJIBKO JIECSITKOB MOPSIAKOB, YeM COOTBETCTBYIOIINE [[TaHKOBCKHUE €IMHULIBI; U TTOITOMY
B MakpompoIeccax NpOUCXOJUT HEKOE YCPEIHEHHE C OUYCHb MaJIbIMU [COOTBETCTBEHHO HE
HaOII0JaeMBIMH | OTHOCUTEIHHBIMU CTAHAAPTHBIMU OTKIIOHEHUSMHU].

HmenHo 3Ta yHUBEpCalbHOCTh B (yHAAMEHTAJIbHOM IIyOWHE pa3MepoB [M Tak LIaros
IpU NEpeMELICHUAX]| U BPEMEHHbBIX HHTEPBAJIOB IIPU U3MEHEHUU BHYTPEHHUX COCTOSHUM BO
BCEX MaTEpHAIbHBIX OOBEKTaX M IPOIECCax, KOTOPhIE SBIAIOTCSA CHEHU(PHUSCKUMH JUISA
cucteMbl ‘“‘Marepus’”’, TO3BOJSAIOT YCTAaHOBUTH B cucTeMe ‘“Matepus” 3TaJOHBI 3THX
MHTEpBAJIbl ¥, KOHEYHO, U3MEPSTh [TOJIBKO OTHOCHUTENIBHO 3TaJIOHOB, KOHEUHO| OCHOBHBIE
¢usnyeckne mapamerpbl M3MEHEHHII B 00BEKTax M CHCTeMax, T. €. HPOCTPAHCTBEHHbIC
paccTosHUA, BpEMEHHBIE HHTEPBANbI, [B cUCTEMax OTCUETa] KOOPAMHATHI, CKOPOCTH, AaJiee
UMITYJIbCHI M SHEPTUH, U T.II.

OTMmeTuM erie pas, YTo 3TU STAIOHBI MPEICTABISIOT COOOH HEKOTOPhIC (PMKCUPOBAHHBIC
MPOCTPAHCTBEHHBIE K BPEMEHHBIC HWHTEPBANIbI, KOTOPHIE MOTYT HCIOJB30BATHCS MPHU
MPUHLUITHAIEHO OTHOCHUTENFHOM CpPaBHEHWHM BPEMEHHBIX WHTEPBAJOB W DPACCTOSHUN B
cucreMe ‘“‘Marepus’ ¥, HampuMep, OHH HENPUMEHUMBI B CHCTEMax ‘‘deJOBEUECKUE
CO3HAHUA; HUKTO JO CUX MOP HE U3MEPSLI, HAIPUMED, JJIMHY Y€I0BEUESCKOU MBICIIH.

Ilynkm 5: sranous u usmMepeHus

Opnako B Matepuu CymIecTBYeT €Ile OJHa KOHKpETHas MmpolOiieMa IMpH U3MEPECHUSIX
paccTOSTHUIT W BpEeMEHHBIX WHTepBanoB. OHA TOSABISAETCS B CBSI3M C TEM, YTO BCE
MaTepHabHbIE OOBEKTHI, BKIIIOYAsl JIMHEWKW/ [3TalOHBI] W dYachl, KaK yKa3aHO BEHIIIIE,
MOCTOSSHHO MEHSIOT CBOM COCTOSIHHS, KaK BHYTPCHHUE COCTOSIHHS, TaK W [0OBIYHO]
MPOCTPAHCTBEHHBIE  TMO3WUIWU. OTH  W3MEHEHHUS  O0S3aTCIIbHO  COMPOBOXKIAIOTCS
COOTBETCTBYIOIIUMH TIPOCTPAHCTBCHHO-BPEMEHHBIMH HWHTEpBAJIAMH OOBEKTOB, T.€. BCE
00BEKTHI MOCTOSHHO ABIKYTCA B 4D mon-npoctpancTBe-BpemMenu ¢ 4D-ckopocTsiMu cBeTa.

Kpome Toro, kaxercs BeposaTHBIM, uTo 4D mop-mpoctpaHcTBO-BpeMs Matepun
3anojiHeHo TIoTHOHM pemetkoi FLE, “FLE-3¢wup”; m Matepusi mocTpoeHa Tak, 4To B HEl
CYIIECTBYIOT JIBa THIA (yHIAaMEHTAIBHBIX JIEMEHTAPHBIX YaCTHI] [KOTOPBIC MPEICTABIISIOT
c000# HEKOTOpbIE AJTOPUTMBI C 3aMKHYTBIM IIUKJIOM, KOTOpPBIE HEIPEPHIBHO pabOTalOT Ha
“FLE hardware”), 1 KOTOpbIC SIBJISIFOTCSI HEKOTOPBIMHU BO3MYIIEHUAMH B 3upe:

- T-wactumpl, kKoTOpBIE co3matoTcst Bo3aercTBusMu Ha FLE sdupa ¢ mepemavamu um 4D
HUMITYJIBCOB, KOTOpPBIE WMEIOT HEHYJIEBBIC KOOPAMHATHO-BPEMEHHBIC KOMITOHEHTHI [m T-
YaCTHUIBI CO3JAI0TCI UMEHHO 3TUMHU KOMIIOHEHTaMH]; mo3ToMy npu 3D mpocTpaHCTBEHHOM
MOKOE TaKUE YACTULIBI ABMXKYTCSI CO CKOPOCTBIO CBETA TOJIBKO B HYJIEBOU pa3MepHOCTH; U

- S-dacTHuIpl, KOTOpPBIE CO3MAIOTCS YHUCTO TPOCTPAHCTBEHHBIMH 3D wnMITynmbcamMu wid
MPOCTPAHCTBEHHBIMU KOMIOHEHTaMU 4D UMITyIbCOB; COOTBETCTBEHHO, S-YaCTHUIIBI
JIBUKYTCSI TOJBKO B TPEXMEPHOM MPOCTPAHCTBE CO CKOPOCTHIO CBETA, HAXOMIACH B MOKOE B
KOOPAMHATHOM BPEMEHH.

Bce dyHnameHTanbpHble YaCcTHUIBI, SIBISTIONTUECS (DEPMUOHAMH, SIBIISTIOTCS T-4acTUIIAMU, H
WX aJTOPUTMBI COAepKaT dacTu c ‘“3apsmpoBeiMu’ FLE, KoTOpble H3Iy4aroT METUaTOPBI



(dbyHnaMmeHTanbHeIXx cua  [Ipupoasl [OM, TIpaBUTAlMOHHOIO, CJIA0Or0 M CHJIBHOIO].
IIpencraBisieTcs BecbMa BEpPOSITHBIM, YTO MEIUATOPHI SBISIOTCS S-4acTHUIAMH, HalpuMep
310 (hOTOHBI 11 DM B3aUMOICHCTBUS

MCI[I/IaTOpBI SABJIAKOTCA YHUCTO CHCI_II/I(I)I/I‘-ICCKI/IMI/I JacTUOaMHU MW II0O3TOMY HE MOTIYyT
B3aMHO B3aMMOJICCTBOBaTh C CO3JIaHHUEM KaKHX-JTH00 yUI‘Oﬁ‘-IHBI:IX CUCTCM YaCTHII,
HaIlpuMmep aaep, aToOMOB, MOJICKYJI, TSI U T.A.; BCEC TAKHUC CUCTCMbI O6p8.30BaHBI n3 T-guactwil.

Korma T-temo maxomurcs B abcomoTHOM 3D MMOKOE, OHO HM3MEHSIET TOJIBKO CBOE
BHYTPCHHEE COCTOSHHUE, TaKUM O00pa3oM, H3MEHEHHUS NPOUCXOIAT C MaKCHUMAaJIbHOM
CKOPOCTBIO, H, COOTBETCTBCHHO, TEJIO TIEpEMEIIaeTCs B KOOPAMHATHOM BPEMCHH C
MaKCHMAaJbHON CKOPOCTBIO, TO €CTh CO CKOPOCTBIO cBeTa. ECiu Telmo ABMKETCS TakxkKe C
HeHyseBol 3D MpOCTpaHCTBEHHOH CKOPOCTHIO, €ro CKOPOCTh B KOOPJAWHATHOM BPEMEHU
CTaHOBUTCS MEHBIE, B COOTBETCTBMU C Teopemoit Iludaropa Jlopenu-dakrop, u3-3a
YMEHBIIIEHUS] CKOPOCTH HW3MEHEHHUS [aNTOpUTMBI Teia, OT YacTHI[ JI0 CHJI, KOTOpbIE
(hOpMHUPYIOT TEJIO B LIEJIOM, OKA3bIBAIOTCS “‘pa30aBiicHbl MPOCTPAHCTBEHHBIMU IIaramu’| B
ator (¢akrop. Takum o00pa3oMm, eciM TeIO TPEACTaBIsAeT Cc000M Yacel, TO €CTh
crierQrIecKoe Teno, KOTOpoe MOKa3bIBaeT, KaK M3MEHSIETCS ero BHYTPEHHEE COCTOSHHE,
CKOPOCTh THKAa 9acOB 3aMEIUIIETCS; €CIH TENO - 3TO, CKaKeM, KaKoe-TO JKHBOE CYIIECTBO,
3TO CYIIECTBO OYyNIET CTapeTh MEICHHEE, HEYCTOWYMBEHIC YaCTHIIBI, KOTOPHIC SIBIISIOTCS
“«7eeKTHBIMU alTOPUTMaMH, U TaK MUMEIOT BEPOSATHOCTh COOSI HA KaXKIIOM WX pabouem
[UKJIE, )KUBYT JOJBIIE U T. 1. B TOT e JlopeHI-hakTop.

Takum oOpa3oMm, yackl HE H3MEPSIOT “BpeMs, KOTOpOE MOKa3bIBAIOT Yachl’, OHHU
[IOKA3bIBAIOT/U3MEPSIIOT  BCErAa TONBKO MX IO3MLMHM U MHTEpBalbl [BIDKEHUS B
KOOPIMHATHOM BpPEMEHH [H, TakuM o00pa3oM, B PEaTbHOCTH TOKA3bIBAIOT ‘‘TIOTOK
KOOPAMHATHOTO BPEMEHH ], M IOSTOMY HX MOKa3aHHUA WACHTUYHBI U3MEHEHHAM HHTEPBAJIOB
HUCTUHHOTO BPEMEHH TOJIBKO TOTJA, KOTAA Yachkl HAXOAATCsS B 3D IMpoCTpaHCTBEHHOM IIOKOE;
U 3HaHHE TOT0, KaK CKOPOCTb THKA PEaJIbHBIX YaCOB OTHOCHUTCS K CKOPOCTH THKaHbs YaCOB B
UCTHHHOM BpPEMEHH, BO3MOXXHO TOJBKO B TOM CJyd4ae, €CIM HW3BECTHa abCONIOTHas
MIPOCTPAaHCTBEHHAsI CKOPOCTh YacOoB.

Tak kKak g0 HACTOSIIETO BpPEeMEHH aOCONIOTHAS CKOPOCTh 3eMJIM [M W3BECTHBIX
HaOoqaTeNeii| HEeM3BECTHA, CYIICCTBYIOIIME HAONIONATEIM TAKKE HE 3HAIOT peabHYI0
CKOPOCTh TUKaHbBS 9aCcOB.

Kpome Toro, mockonbKy 4acTHIIBI SBISIOTCS HEKOTOPBIMH 3aMKHYTBIMH JITOPUTMAaMHU,
OHU TPEICTABISAIOT co0ol HekoTopble 4D-rupockomsl, KoTopele umeroT 4D wactoTy
BpallleHus, KOTOpast BCerJa OpHEHTHPOBaHA OTHOCUTENRHO 4D ckopocTu rupockona. Takum
o0Opa3oMm, eciu Telno Haxogutcs B abcomoTHOM 3D mpoCTpaHCTBEHHOM IIOKOE, €ro
NPOCTPAHCTBEHHBIE Pa3Mepbl WACHTHYHBI “‘COOCTBEHHBIM~ pa3MepaM Tena, HO €ClU TeJo
JIBIDKETCS B TIPOCTPAHCTBE CO CKOPOCTBIO V BHONB, CKaKeM, X-OCH, ITOT “THPOCKOI’
nopopaunBaerca B Imiaockoctn (X,cT) Tak, 49TO TPOCTPAHCTBEHHAS Mpoekmus “X-

X3

pasmepa’ Tela CTAaHOBHUTCS MEHbBIE, YeM ‘‘COOCTBEHHBIH~  pa3Mep Tela, OMSITh JKE IO
teopeme Iudaropa, B Jlopenu-gpakrop. M3-3a Toro, uro B MaTtepuu Bce B3aUMOICHCTBHS
IPOUCXOIAT TOJBKO B TPEXMEPHOM IIPOCTPAHCTBE U B OJHHU U TE K€ MOMEHTHI UCTHHHOTO
BPEMEHH, ABMKYIIHMecs Tejla B3aMMOJEHCTBYIOT, KaK eCJM OHH [eHCTBUTEJIbHO
COKpamieHbl. AHAIOTMYHO KOOPAMHATHOMY BPEMEHH 3TH pEaJbHBbIE ‘‘COKpaIleHHsA Tel
MOTYT OBITh U3BECTHBI TOJIBKO B TOM CJIy4yae, €CJId U3BECTHA aOCOJIIOTHASL CKOPOCTh Tella

OnHako 3TOT 3(GQEKT, B ONPEIEeIEHHOM CMBICIE HECYIICCTBCHHBIN, MOCKOIBKY
KECTKUE JIMHEHKH JUI W3MEPECHHUs [JTalOHBI] Tak K€ MOBOPAYMBAIOTCS B IUIOCKOCTH
(X,cT), m wusMepseMble WMH IPOCTPAHCTBEHHBIE pa3MepPhl KaXXIOrO Teja, pPaBHBI

“cobcTBeHHBIM”. Takoe CxkaThue TPOSBISICTCS, HAMOOJIee W3BECTHBIM MPUMEPOM SIBIISICTCS
JKCTIepUMEHT Maiikeabcona W Mopiu, HampaBiIeHHBIA Ha OOHAapy)KeHHE aOCOIIOTHOMN
CKOpPOCTH 3eMIH, TJie M3MEPCHHAs JTMHA TUied MHTepdepoMeTpa paBHbBI, OJHAKO (POTOHBI,
KOTOpPBIEC JIBIKYTCSI TOJNBKO B MPOCTPAHCTBE, JEHCTBUTEIBHO MPOJCTAIOT B ILJICUE



uHTEepdEepoMeTpa, HAIIPABICHHOM BIOJL 3€MHOW CKOPOCTH, IIyTh, KOTOPBIA MEHBIIE, YeM
“cobcTBeHHas” JUIMHA TUIeYa; W A OOBSICHEHHS W3BECTHOTO  OTPHUIIATEIHHOTO
AKCIICPUMEHTAIBHOTO  pe3yibTaTa  HEOOXOAMMO  OBUIO  BBIIIBUHYTH  THIOTE3BI
Outiypkepansaa u Jlopenna [17], [18]

ITomumo atoro s¢dekra or moBopora Tei (X, cT), eCTECTBEHHO, BO3HUKAET U IPYTOM
9 deKT: TOYKH TEPEMENIAIOIIErocss CO CKOPOCThIO V Tella OKa3bIBAIOTCA B PasHBIX

Vx
KOOPJIMHATHO-BPEMEHHBIX TOoukax Ha AekpeMmeHT Doiirra-Jlopenia - [19], [20] [ecnn
c

HampaBlicHHe ocu X COBIQJAeT C HaIpaBlICHUEM JBWkeHHs|. Takum oOpa3om, €clii €CTh
HEKOTOPBIE Yachl, KOTOPHIE DACIOJIIOKEHBI BIOMh OCH X Ha Telle M KOTOphle ObUIH
CHHXPOHHU3HUPOBAHKI KOTJIA TEJIO OBLIO B IOKOE B MPOCTPAHCTBE, TO IMOCIE YCKOPEHUS 0
ckopoct V HM OyayT MOKa3bIBaTh pa3HBIC 3HAYCHUS BPEMECHHM, 4YeM OJIKE 4Yachl K
MepeIHeMy MO0 OTHOIICHHWIO K HANpaBICHHUIO NIBIKEHHS KOHITy Teja, TeM ‘‘Muajiie” OHU
apnstorca. [loaToMy HeKOoTopble COOBITHSA, KOTOpPbIE MPOUCXOAAT OJHOBPEMEHHO B
COOTBETCTBUHM C HEKOTOPBHIMU YacaMH, HAXOMASIIUMHUCA B COCTOSHUHM MOKOS, HE SIBISIOTCS
OTHOBPEMEHHBIMU B COOTBETCTBUY C YAaCAMH Ha JIBIKYIIIEMCS Teje

Hanee Obuta paspaborana Teopusi Jlopenma [21], B KOTOpo# ObUIM yUYTEHBI Kak
NPOCTPAHCTBEHHBIC, TaK M BpeMEHHbIC 3()(EKThl, CYIIECTBEHHbIE NPH B3aUMOACHCTBHU
OBICTPO ABMXKYIIMXCS TeJl; U KUHEMAaTHKa B COOTBETCTBUU C NPe0Opa30oBaHUsMM OKa3ajach
BIIOJIHE a/ICKBaTHOM pPeajbHOCTH MPU €€ UCIOIb30BaHUU MPY aHAIN3€ B3aUMOIEUCTBUN Tel
B Pa3HBIX MHEPLUUANBHBIX cUcTeMax oTcueTa. C pa3BUTHEM AMHAMUKHM ODWHINTEHHA 3TH JIBE
OCHOBHBIX BETBH MEXAaHUKH YCIHEUNIHO NPUMEHSIOTCS MpPAaKTHYeCKH BO Bcel (usnke B
HacTosIIee BpeMs Kak ‘‘crieliajibHas TEOpUsl OTHOCUTEIBHOCTH

Opnako mnpumeHenue CTO B JeHCTBUTENBHOCTH, OYEBHUAHO, OTPAHUYCHO; OHA
MPUMEHNMA TIOJTHOCTBHIO TOJNBKO TPHU B3aMMOJEUCTBHUSAX B JOCTATOYHO YKECTKHX CHCTEMax
ten. Ecnm cymecTByeT cuctema CBOOOTHBIX Tell, TpeoOpazoBanus JIopeHIla HeIPUMEHUMBI,
torga kak CTO 3asBisieT, YTO OHH SIBIISIOTCS MCTUHHBIMU B JItoOoM ciydae. Kpome Toro,
COKpAIIeHHsI JTHHBI U 3aMeJIEHHe TEMIIOB IPOIIECCOB MPOUCXOAAT TOJBKO B KOHKPETHBIX
JIBIDKYIIMXCS TENax Mocje KOHKPETHBIX MaTepUaTbHBIX BO3/IEHCTBHS Ha ATH Tela. DTO HU B
KOEM CJIy4ae He SBIISETCS T.H. “pelATUBUCTCKUMHU 3(pdekTamu’, KOTOPBIC BRI3BAHBI, KaK 3TO
noctynupyercss B CTO, mnpeoOpa3oBaHMSIMH  TPOCTPAHCTBA-BPEMEHH, HAIpPUMED,
“COKpallleHHeM TMPOCTpaHCTBA  H ‘3aMENJICHHEM BpeMEHW ; Koria ‘‘COKpalieHHOEe
MPOCTPAHCTBO” COKpAIaeT, HCHOJb3ysl HEWU3BECTHBIC MArM4YeCKHE CIJIbI, pa3Mepbl H
“3aMeNICHHOE BpeMS’’, MCIONB3ys HEKOTOPhIC HEM3BECTHBIC MarndeCKUe CHIIbI, 3aMEIJIIeT
MIPOIIECCH BHYTPH, BCEX TEJI BO BCEM [MPAaKTUUECKH OECKOHEYHOM]| MPOCTPAHCTBE-BPEMEHU
Marepun.

Tem He MeHee, OCHOBHBIC 3aKOHBI MaTepun 04eHb CHIIBHO CHMMETPUYHBI OTHOCUTEIHHO
NPSMBIX H 00PaTHBIX JIBIKCHHN M MPOIECCOB, U €CIM KaKas-IN0O CHCTeMa Tell, B TOM YHCIIe
WHCTPYMEHTHI WHEPIUATBHBIX CUCTEM OTCUETa, SBISACTCS AOCTATOYHO JKECTKOU [Hampumep,
JUISL TIOJACPKKH KECTKOCTH CHCTeMBI ‘“3emist u cruyTHHKH GPS”, 10CTaTOYHO CHITBI
rpaBUTalid  3eMiIH], TPHUHIUI OTHOCHUTEIHHOCTH, npeobpazoBanus JlopeHna, w,
cootBeTcTBeHHO, CTO, OKa3BIBAIOTCS XOPOIIO aJCKBATHBI PEATBHOCTH.

3TO NEeHCTBUTENHHO TaK, HECMOTPS Ha TO, YTO Mpeodpa3oBaHus JlopeHa MOJTHOCTHIO
KOPPEKTHBI, TOJbKO €CJIM OHU NPUMEHSIOTCS B a0COIIOTHON cucTeMe OTCUYeTa, T/e
npeo0pa3oBaHusl - 3TO TPOCTO YPABHEHUS /JBWKEHHS TOYEK JKECTKOro Teja B
aodcoaroTHoM 4D moa- mpocTpancTBe-BpeMenn [21]

Kaxk u mo6sie mapaMeTpbl IBUKCHUS, T.€. KOOPAUHATBLI, HHTEPBAJbl, CKOPOCTH M T.II.
ABJAIOTCH peajJbHBIMU M MMOJHOCTHIO 00beKTHBHO aJleKBATHBIMH P€aJIbHOCTH, TOJIbKO
€CJIM OHU U3MEPAIOTCHA JUHEeKaMH M YacaMHu B a0COTIOTHBIX CHCTEMAX 0TCYeTA.



OTU napaMmeTpbl, ecJlM OHH H3MepsiloTcsl B JII000i He a0COJNIOTHOH cucTreme, He
SIBJIAIOTCS peajJbHbIMH, HO H3-32 CHUMMETpUM 3akoHOB [Ipupoabl, B TOM uwucie
npeoOpazoBanuii JlopeHna, pe3ynbraT aHaidu3a QU3NUECKUX dPPEKTOB € UCHOIb30BAaHUEM
npeoOpa3oBaHHUi OCTAEeTCs aACKBATHBIM PEANbHOCTH. DTa CUTYalusl COBEPILICHHO TaKas Xke,
Kak B IIPOCTOM IIpUMEpPE B KJIACCUUECKOW MEXaHUKE, KOI[a, CKaKEM, IBIKYLIMHCS
aBTOMOOWJIb CTAJIKUBAeTCsl, CKakeM, CO CTEHOW. Pe3ynbraTel CTOJIKHOBEHHsI OynyT
WICHTHYHBI HE3aBUCUMO OT TOTO, YTO IBUYKETCS, aBTOMOOMIIb MIIM CTE€HA, U €CJI KTO-TO NpU
aHaJIN3€ CTOJKHOBEHUsS PAaCCMOTPUT €ro B CHCTEME OTCYETa, I/l aBTOMOOMIIb HAXOAUTCS B
COCTOSIHUM IIOKOSI, @ CTEHA JIBMDKETCS, OH IIOJIyYHUT BIIOJIHE aJICKBATHBIE PEAIbHOCTU OLCHKH,
HampuMep, TOro, Kak aBTOMOOWIb M cTeHa ObUIM “‘(U3UUEcKH’ TOBPEXKICHBI; XOTS OH
UCIIOJIB30BaJI SIBHO HEpEaNbHBIN mapaMeTp ‘“‘ckopocTs’. OOHaKo, €clu OH Jaiee, MOTy4YuB
IIOJIHOE COIJIacHe C €ro aHAJIM30M U peajbHbIM YIIEpOOM, 3asBUT, YTO OH AOKa3al, 4YToO B
JNEHCTBUTEIHLHOCTH aBTOMOOMIIb OBUT B TIOKOE, TOT/Ia KaK CTEHA ABHIallaCh CO CKOPOCTHIO,
ckaxkeM, 100 Mmip B yac, Takoe yTBEp)KIeHHE OyAeT BechbMa CTpPaHHBIM IJisi JH00O0TO
HOPMAaJILHOTO YeJIOBEKa [00JIee OTHOCUTEIIBHO TOTO ITyHKTa cM. [21]]

Ilynkm 6: uemuoro enie 0 BpeMeHu

Takum o00pa3om, Bce [MpakTHUECKH BCE, KPOME, BO3MOXHO, HEKOTOPBIX
9K30THUYECKUX YacTHL] aITOPUTMBI YAaCTULl OOpaTUMBI, U 3TOT (PAKT peaau3yercs B
Marepun, Kak TO, YTO YaCTULBl SBIAIOTCA “TIpAMBIMM~ ~ QJITOpUTMaMH, a
AQHTUYACTUIBl - OOpPaTHBIMM QJITOPUTMaMH; U IO3TOMY T-4aCTHLbI ABHMIKYTCS B
HYJE€BOM BpPEMEHHOM HM3MEPEHMM KOOpDAMHAT IPOCTPAHCTBA BpPEMEHU B
IIOJIOKUTEIBHOM, 10 KOHBEHIIMH, HAIIPaBICHHH, TOrJa Kak COOTBETCTByrommue T-
AQHTUYACTHUIBl JBUXKYTCSA B KOOPAUHATHOM BPEMEHM ‘B MPOILIOE BPEMS , TO €CTh B
OTPHILIATEIbHOM BPEMEHHOM HaIpaBlIeHUU. Takoe MpeanoyiokeHue ObLIO CIENaHO
emte B Hadane 1940-x CriokenbOeprom [22], a 3aTem Oblia wmcmoib3oBaHa B KOJ
Oeiinmana [23]. OgHako B 000HMX ciaydasx BpeMEHHOE OOpaTHOE JBMIKEHUE YACTHI]
OBUIO JIMIIb HEKOTOPHIM MaTEMaTUYECKUM TPIOKOM, KOTOPBIH MO3BOJIMI pa3paboTaTh
XOpOLIO BECbMa pEaJbHOCTH M TaK BeCbMa IOJIE3HYIO (DU3MUYECKYIO TEOpHIO;
HECMOTpS. Ha TO, YTO 3TO IPOTUBOPEYUT TEOPUSIM OTHOCHUTEIBHOCTH, TJE HET
00paTHOTO BPEMEHHOTO IBIKECHHS 4ero-mn6o. B SR peiicTtBuTensrHO ecTh /Ba
BPEMEHM — “IIPOCTO BpeMs’, KOTOPOE ABISAETCA KOOpAMHATON B 4D mpocTpaHcTBe
MUHKOBCKOTO M ‘“‘COOCTBEHHOE BpeMs , KOTOPOE€ HMMEET JI00€ Telo, KOTOpoe
JIBIDKETCSI B KOHKPETHOM HHEPLUUAIBbHOW CHCTEME OTCYeTa, HO 00a 3TH BpEeMEHHU
IPEICTaBISIOT COO0N HEKOTOpPbIE MUKCHI M3 KOOPAMHATHOTO M MCTUHHOIO BPEMEH,
KOTOpbIE B JCHCTBUTENFHOCTH ACUCTBYIOT B Martepuu. B nndopmannonuoit moaenu
9TOT TPIOK CTAHOBUTCS BIIOJIHE aJICKBaTHOW PEAIBHOCTH JOTaJKOM.

Ilynkm 7: BO3MOXHO, HE JIMIIHUI 3€Ch HIOAHC

Kak mokazano B koHuemumu ‘“UMHpopmanus kak AOCOMIOT’, OAHUM W3
crenu(pUYHBIX CBOMCTB abcomoTHO GyHAaMeHTanbHOro (penomena “Uudopmarus’”
SIBJISICTCS TO, UTO Ka)KIBIM 3JIEMEHT [M KaXKJIasl CHUCTEeMa DJIEMEHTOB; 31eCh, M J1ajiee B
TEKCTE€ HUXe|, BKIOYas JUHAMHUYECKHE OJJIEMEHTbl B KaXJOM KOHKPETHOM
COCTOSIHUH, CYIIECTBYET B aOCONIOTHO OeckoHeuHOM MHoxecTtBe ‘“Uupopmarus’”
Kak Out “S/He-A”, tme wacte “He-SI” COHEPKHT BCIO TOJHYIO W TOYHYIO
nH(GOPMAIIMIO O KaXKIIOM APYroM djieMeHTe MHOKeCTBa, B TOM YHUCIIC W O JTaHHOM
AJIEMEHTE B KKIOM JPYIOM COCTOSIHHH [M 000 BCEX COCTOSIHHSIX BCEX OCTaJIbHBIX
JAHAMUYECKUX DJJIEMEHTOB MHOXkecTBe] mnonHocThro. Mnm, apyrumu croBamu,
KXl AJI€MEHT B MHOXECTBE MOJHOCTBIO COAEPKUT Bce MHOXKECTBO. JTa
uHpopmanusa B “He-SI” cyliecTBYeT Kak OTpULIaHHE: [B jaHHOM snemeHte] “S He
3TOT, HE ATOT, HE ITOT ... AJEMEHT MHOXecTBa’, HO 3TO HECYIIECTBEHHO, B



OCTAJIBHOM I/IH(i)OpMaI_II/IH 06 ,Z[pyFI/IX DJIEMCHTAX (I/I, KOHCYHO, O IaHHOM JJICMCHTC B
qacTh “S1”°) aBIsIeTCS OUeBHAHO MCTHHHON U OYEBHIHO TOYHOM.

[Ipumep: mecdl Hazaa B KaxIAOM TOYKE MPOCTpaHCTBa-BpeMeHW Marepuu, B
KOKJOM YacTHIle, CHUCTEME YacTHIl, KakK, CKaKem, JIIOAH, 3eMJyis, 3Be3Ja WU
rajakTuka W T.J1., O4eBUIHO, Obuta ucTHHHAsA nHpopManus: “Ha 3emie HET cTaThu
“Undopmarust  kak  AOCOMIOT’  KOHLCMIHUS:  MPOCTPAHCTBO H  BpeMms .

Ota nHpopmanus, O4eBUIHO, ObUIa HCTUHHOM: CTaThU JIEHCTBUTENBHO HE OBLIO.
U ona O6bI1a COBEPIICHHO TOYHOM, MOCKOJIBKY OTHOCHJIACh TOJIBKO HIMEHHO K JTAHHOMN
cTathe. bosee Toro, oHa CymecTBOBal Kak UCTUHHAS M TOYHAs MH(OpMAIIHs BO BCE
BpeMsl CyILIEeCTBOBaHMs Haimiel BcenenHol m maxke no ee Hawana, kak UCTHMHHAs U
TouHass wHQOpMAaNKA “HET Takoi-To BceneHHOM, rie crarhs [BhINIE] MOSBUTCS B
Hos10pe 2017 roma”.

OueBHAHO, YTO 3TO KOPOTKOE YTBEPKICHUE [OTPUIIAHHUE] CONEPIKATIO TAKKE BCIO
¥ a0COMIOTHO TOYHYIO MH(pOpMaInio o Hamiel Beenennoii, B Tom uncne o Hagane u
3BOJIIOIMK BceneHHoM, 0 KaKIoW 4acTHuIle, Teje, YeI0BEKe, BKIIKYas, HalpuMmep, o
KaKJIOM 4eI0BE€YSCKOU MBIC/IH; U O JAHHOU CTaThe, KOHEUHO.

Takum oOpa3om, Kaxablii 31eMeHT/mpouecc B MHOXecTBe, B TOM YHCJE U B
noa-MHoxecTBe “‘Hamra Bceenennas”, (akTHYecKHW CyIIECTBOBAJ/TPOU3OIIET [0
TOT0, KaK OHO/OH/OHA TOSBWJICS/ BO3HUK/ TPOM30INEN/ pa3BUICS B HaOIIOIaeMOit
Terepb BceneHHOW; OAHAKO W3-3a CIEAYyIero (GyHIaMEeHTaTbHOTO CBOMCTBA
apnenust  “MuHdopmanusa”, dyro mobas uHpoOpManus HE  MOXKET  ObITh
HECYIIECTBYIOLIEH, BCE/KaXKIble 3JIEMEHTEI MmuoxecTBa OJIHOBPEMEHHO
CYIIIECTBOBAIIM, CYIIECTBYIOT M OyIyT CYIIECTBOBAaTh BCeraa WU ‘B aOCOJIOTHO
OCCKOHEYHOM  [MCTMHHOTO BpEMEHH| BpPEMEHHOM HWHTEpBajie’, KOTOPBII
MPUHIUIIMAIBLHO HE UMEET Hauaja U KOHIIA.

COOTBETCTBCHHO, KaXJbI JUHAMHYCCKUN DJICMCHT HMIIM CHCTEMa DJIECMCHTOB,
JIaXKe CYIIECTBYIOIMINUNA B HEKOTOPOH, CYIIECTBYIOMIEH B OECKOHEUHOM, HO MEHEE, YeM
B a0CONMIOTHO OECKOHEYHOM, BPEMEHHOM HWHTEpBaje, CUCTEME, BBIMOJHUI CBOU
“KM3HEHHBIM LMK~ a0COMIOTHO OECKOHEUHOE “‘KOJIMYEeCTBO [B IaHHOMW CTaTbe
CJIOBO “KOJIMYECTBO NPUMEHSETCS B KaBbIUKaX, [IOCKOJIIbKY OHO ITOKA B MaTEMaTUKE
CTPOrO OTHOCHTCSI TOJBKO K CUETHBIM MHOXKECTBaM, HE K ‘‘abCOIIOTHOMN
OeckoHeyHoCTH BBeACHHOW B [8]] pa3; U MOBTOPUT 3TO aOCOMIOTHO OECKOHEUHOE
“konmuuecTBO” pa3 B Oymaymem. Takum 00pa3oMm, JKUBYIIUE TEMEpPb JIOIU >KHUBYT
IPOCTO B [0JIHOM M3 aOCOMIOTHO OECKOHEYHOTO YMCIIA BCETJa KPYTSIIUXCS KOUIA]
KOHKPETHOU KpyTIIeics konuu GuiibMa “IBOJIIOIHUS TaKoK-TO BeenenHoit™.

Otor ¢GuUIbM JACUCTBUTENBHO BCErJa CYIIECTBYET KaK OIHOBPEMEHHO
CYIIECTBYIOIINUN HAOOP MOCIEOBATEIbHBIX ‘KUHOKAIPOB~ HBOJIOIMHHA KOHKPETHBIX
aNeMeHTax BceneHHOM, KOTOopble pa3lieieHbl BO BpPEMEHU “BpPEMEHHBIMU
MHTEpBAJlaMU  KBAaHTOBO-MEXAHUYECKOW HEOIPENEICHHOCTH , OJHAKO Ka)KJbIi
KOJIJTarC Kaxao0# ¢ (QyHKUIUU B KaXIOM MPOLIECCE B KAXKJOM IJIEMEHTE U B KaXKIOH
CHUCTEME 2JIEMEHTOB HE CIIy4allHbl, 3TO IPOUCXOJUT BCETJa UACHTUYHO U B MOJIHBIM
COOTBETCTBHUU C BCEr/a CYIIECTBYIOIIUM ClieHapueM (huiabma.



dopManabHO 3TOT (DAaKT MPEICTAaBISAETCS KaK HEKOTOPHIN aHaJor HECKOJIbKUX
CYIIECTBYIOIIUX MPOCTPAHCTBEHHO-BPEMEHHBIX KOHLEMNIMHA, HAlpUMep KOHLEMIUN
“block Universe” [24] u “End of Time” bap6opa [3], B KOTOPBIX YTBEpkAAeTCs, UTO
BPEMEHU HE CYLIECTBYET.

B “block Universe” Takoe yTBepkaeHue [24] OCHOBaHO Ha YTBEPXKICHUU
MMHKOBCKOTO:
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B cBoeil crathe ‘“TIpocTpancTBo u Bpems” I'epman MUHKOBCKHI IPOAEMOHCTPHUPOBAI
rIIyOOKHIT CMBICH IOCTyJaTa OTHOCHTENBHOCTH - OKCHEPUMEHTAJbHBIA (hakT, 4To (HU3MYECKUe
SBJICHUS OAWHAKOBBHI BO BCEX WHEPIMAIBHBIX CHCTEMax OTCYETa, MOApa3yMeBaeT, uTo Bcemennas
ABIISICTCS AOCONTIOTHBIM YETBIPEXMEPHBIM MHPOM, B KOTOPOM BCE MOMEHTHI BPEMEHH HMEIOT paBHOE
CYIIECTBOBAaHMWE W3-32 HX TMPUHAUISKHOCTH K YETBEPTOM (BpPEeMEHHOMW) pa3MEpHOCTH

[MuHKOBCKHIA] TOMYEPKHYN, YTO HAES MHOTHX IMPOCTPAHCTB HEW30ekHa B CIEIUAIBHON TEOpHH
OTHOCHUTENFHOCTH: “MBI HOJDKHBI TOT/Ia MMETh B MHpE OOJbIIe HE MPOCTPAHCTBO, a OECKOHEYHOE
YUCIIO TIPOCTPAHCTB, AaHAJIOTHYHO, KAaK B TPEXMEPHOM IIPOCTPAHCTBE OCCKOHEYHOE YHCIIO

IJIOCKOCTEH
Hn TakK

“... UerplpexmepHblii MUp MunkoBckoro - 3to block Universe (6siox Beenennas), 3aMOpO>KeHHBIH
MHUp, B KOTOPOM HUYEro HE MPOMUCXOAMT, MOCKOIbKY BCE MOMEHTHI BPEMEHM JAaHBl “cpasy’, a 3TO
O3HAYaeT, 4To (PU3NYECKUE Tela - ITO YETHIPEXMEPHBIE MUPOBBIC TPYOBI, ColepiKalinue BCE UCTOPUH
BO BPEMEHH TPEX -MEPHBIX TEJI HAIIETO TOBCEAHEBHOTO OMBITA ...

Wnmu, xkak 9310 mpuBomurcs B [25], “...¢om3mk  MaccauyceTckoro
TEXHOJIOTHYECKOro HHCTUTYTa Makc Termapk, ckasan space.com:

“MBI MO’KEM M300pa3UTh HAITy PEATBHOCTh KaK TPEXMEPHOE MECTO, T/Ie YTO-TO C YEM-TO MPOUCXOTUT
CO BpPEMEHEM, WM KaK YEThIpEXMEpPHOE MeCTO, rae Hudyero He npoucxoaut ['block Universe'] - u ecinu
9TO JEUCTBUTEIHHO BTOpasi KapTHHA, TOTJA U3MEHEHHUE JCUCTBUTENBHO SIBISIETCS WLIIO3HEH, TOTOMY
YTO HET HHYET0, YTO MEHSCTCS, BCE €CTh MPOIIUIOE, HAacTosIIee, Oymymiee ... "

AHaNoru4ecKuii BBIBOJ CyllecTByeT B KoHmenuuu bapbapa “Konen Bpemenu”
[3], [26], Tne aBTOp MOKa3bIBaeT [BIpOYEM, BEChMa COMHUTEIBHBIM 00pa3oM], 4TO
onpenenenue HpioroHa “Bpems’, B KOTOpOM TOBOpHTCS, 4TO ““...AOCONIOTHOE,
HMCTUHHOE U MaTeMaTUYeCKOe BpeMsl caMo 110 cebe 1 110 CBOEH MPUPOJIe TEUET POBHO
0e3 OTHOIIEHUS K YeMy-JIMOO BHEIIHEMY ... HEMPaBHIbHO; KOTJa B PEAbHOCTH
BpeMs “BO3HUKAECT :

... Bpems” ... neiiCTBHTENbHO BO3HHMKAET M3 HaGJI0AaeMbIX MOJI0KEHUH 00BLEKTOB [BbIIEIECHO
aBr.]. Bpemst MokHO npountats ¢ nebec ...”. [Ipu 3TOM

... K BHCBPEMCHHOMY 3aKOHY, KOTOPBII OOBACHICT, KaK MILTHAPABI HA MUJUTHAPIBI €CTECTBCHHBIX
YacoB, PACCESHHBIX II0 OTPOMHOMY IIPOCTPAaHCTBY, MOTYT Bc€ THKaTh ... KoH¢urypammuoHHOe
npoctpancTBo Beenennoit U sABsieTcs KIIOYEBBIM MOHATHEM ... Bbl BeiOupaeTe B U 1Be TOYKH - JBE
KoHpurypaunn Bcenennoit. OHM TODKHBI OcTaBaThCs (PMKCHPOBAHHBIMH. BBI paccMmarpuBaeTe Bce
BO3MOXHBIE TIPOOHBIC KpHUBBIE, KOTOpPBIC COSAMHAIOT UX HempepsiBHO B U ... g ortoit
SKCTPEMAILHON [0 TPHHIMIYY HAWMEHBINETO0 IEHCTBUS] KPUBOW M BOOOINE HHUKAKOH Ipyroi
COCIMHAIONICH HEeMOABI)KHBIE KOHEUYHBIE TOUYKH KPUBOH, YAaCTHIIBI ITOTIHHAIOTCS 3aKkoHaM HbioToHA ¢

MOSIBIISIIOIIMMCS] BpEMEHEM ... “ U T.II.



Nlamee w3 ¢dakrta, 4dYTO MarepHalbHble OOBEKTHI U CHUCTEMBI JBHIKYTCS B
MPOCTPAHCTBE 1O YHUKAJIHHBIM KPHUBBIM, B ATOW KOHIICTIIIUU YTBEPXKTACTCS, UYTO B
“BHEBpeMEHHOI~ BceneHHON Bce CyIIeCTBYET OJHOBPEMEHHO, B TO BpPEMsI Kak TO,
YTO JIFOAW HAOIOAAIOT KaK IETOYKH COOBITHI BO BPEMEHHM €CTh [25], HUYTO WHOE,
KakK

113

... “Korga mbl >kMBeM, HaM Ka)X€TCsl, YTO Mbl ABUTaeMcCs 4Yepe3 IMOCJIeJ0BaTeIbHOCTh MOMEHTOB
“Cetiuac”, u Bompoc B ToM, 4to 310 Takoe?” Oun (Termapk) oOBscHseT, n0OaBissl K TCOPHUH
MPOCTPAHCTBA-BPEMCHH, TJIC BCE UMEET CBOE MecTo: “BbI MojkeTe TyMaTh 00 3TOM Kak o0 mei3axe uiu
crpane. Kaxxgasi Touka B 3TOM CTpaHe - 3TO cedyac, MOTOMY 4YTO OHAa BHE BPEMEHHM W CO3/aHa
COBEpUICHHBIMU MaTeMaTUYECKUMH MPABUIIAMM ...

O0€e KOHIIEMIINH BBIIIE UMEIOT JOBOJILHO OUYEBUIHBIE HEAOCTATKH.

VYr1Bepxaenue, uto “block Universe”, TOATBEPKAACTCA ‘‘DKCIEPUMEHTATbHBIMHU
q)aKTaMI/I”, qTo HpI/IHI_[I/IH OTHOCUTCIBbHOCTH BBIIIOJIHACTCA BO BCEX BKCHepI/IMCHTaX,
NPUHIMIIAAILHO HEBEPHO, B TMPHUHIMIE, JIIOOOW OJKCIEPUMEHT HE MOXKET
HOI[TBepI[I/ITb KaKyIO-.HI/IGO TGOpI/IIO, 3KCHepI/IMeHTI:I MOFyT TOJBKO J0Ka3aTb, 4TO
TEOpUs HEBEpHA, B, MO KpaillHEW Mepe, HEKOTOphIX ciiydasix. Kpome TOro, uMEeHHO
OTOMY YTO MPUHLUI OTHOCUTEIILHOCTH JICHCTBUTENFHO pabOTaeT MpakTHYECKH Oe3
WCKIIFOYCHU B JKECTKUX MATePUATbHBIX OOBEKTAaX M CHCTEMax, MPAKTUYECKH W3
.HIOGOI‘O 3KCHepI/IM€HTa C.HGI[yIOT JaBa HpOTI/IBOHO.HO)KHBIX BbIBOJ1A n JJii
3aKJIIOYEHUS - KAaKOW BBIBOJI BEPEH - HEOOXOAMMO UMETh HEKOTOPYIO MH(OPMAIIHIO
BHC BKCHepI/IMeHTa U, HWHOTJAa, BHC Teopnn; CM. HpI/IMep CTOJIKHOBCHUEM
aBTOMOOWJIS ¥ CTEHBI, €CJTM HET WH(OPMAIIUK O TOM, YTO TaKOE€ aBTOMOOMJIb, IIIOCCE
U CTCHa, HGﬁCTBHTeHBHO, IIOCJIC CTOJKHOBCHHS HCBO3MOXHO YTBep)K,Z[aTB - 4TO
nBuranoch. OIHAKO, €CIIM CYIIECTBYET BHEITHSIS HH(POPMAIIHsI, TO BBIBOJI OIIPEICTICH,
KaxK 1 B 9TOM cnyqae JUIA .HIOGOI‘O HOpMaJII:HOFO YCJIOBCKA SACHO, YTO ABUT'AJIOCH.

Kak u BblIIenIpuBeicHHbIE YTBEPKACHUS MMHKOBCKOTO, KOTOpPbIE SIBISIOTCS
OCHOBHBIMH TMOCTYJIATAMH B CHELUATBHOM TEOPUU OTHOCUTEIBHOCTH O TOM, UTO
MPOCTPAHCTBO-BpeMs Marepuu MOXeT ObITh JEWCTBUTEIHHO TPaHCHOPMUPOBAHO
MpU JBHXKEHUU CUCTEM OTCUETA U JIaXe IBIKYIIMXCS YaCTHI], U YTO 3TH MOCTYJAThI
MOJATBEPXKJIEHBl JKCIEPUMEHTAIbHO, SBISIOTCA Kak pa3 IMpUMEpaMHU HEBEPHOM
MHTEPIPETALNH CYIIECTBYIOIIUX IKCIIEPUMEHTAIbHBIX JAHHBIX.

VYrBepxknenue B koHuenuuu “‘Konenm Bpemenun” o Tom, yto HbproTOH OBLT
HEMpaB, W 4YTO HET HUKAKOTO TMPHUCYIIETO BPEMEHU ‘“‘COOCTBEHHOTO” “‘NOTOKa
BpEeMEHH ', KOHEYHO, BEPHO, HO U3 3TOTO HUKOMM 00pa3oM He cieayeT BceneHHoI
“0e3 BpeMEHH’; 9TO KaKeTcs SCHBIM Jake BHe KoHuenuuu “Hubopmarus kak
AGcomoT”. YTBEepKICHHUE O TOM, UYTO Bce BO BeeneHHOH “CcTaTuyHO”, TOCKOJBKY BCE
COOBITHS B HEHW OIPEACNAIOTCS HEKOTOPHIMH ‘‘MAaTeMAaTHYECKUMHU IpaBUjIaMu’”,
BKJIIOYAsi, HalpuMep, NPUHIMI HAUMEHBIIEr0 JEHCTBUS, KOTJa MpaBHia HE
CoJIep’KaT BpEMEHH SIBHO, U MOATOMY JIIOJU TOJIbKO HAOIIOAAIOT HEKOTOPhIE CEPUU
“OeCKOHEYHBIX ‘‘ceiiyac™’ [KOTOpbIC BRIMIAIAT Kak Hekas perumkanus KantoBckoro
YTBEPKJICHHS O TOM, YTO BpEMs HE CYLIECTBYET BHE CO3HAHUS, II€ OHO PEAIBHO, KAK
0003HauEHHE TIOCIIEOBATEILHOCTEH COOBITUI] HEMPAaBUIIBHO, €CITU MOHUMATh — YTO
Takoe “Bpems’.

Hu aBTOpBI KOHIENIM ‘“BHEBPEMEHHBIX BCEIEHHBIX , HU KaHT [B MAHHCTpUM
¢unocopun He TONBKO KaHT, Brpouem], KOTOphIE, TEM HE MEHEE, HE OTBEpraroT
(dakT CymecTBOBaHHMS HEKOTOPBIX HAOIIOMAeMbIX IIeneld COOBITHM, TMOXO0XKEe, HE



oOpaiaroT BHUMaHUs Ha BaXKHBIE B JIAHHOM B Ciydae Ipyrux (akrtel: (i) - Bce Ienu
BCEX COOBITHH, HE3aBUCUMO OT TOTO, UTO M KaK U3MEHSETCS, €CTh BCerjga HEKOTOPhIE
u3MeHeHusi, u (ii) - Bce COOBITHS [M3MEHEHHWs| BCErla PaBHBI WIH pa3HbIC, HO
BCer/a OTHOCATCS K OJJTHOMY M TOMY Ke ]ISl BCEX MapaMeTpy U3MEHEHUU, KOTOPBIHA
SIBJISETCS OOIIMM JJI1 BCEX M3MEHCHUM BHE 3aBHCHMOCTH OT TOTO, YTO U Kak
U3MCHSICTCS.

CoOTBEeTCTBEHHO, OOBEKTHBHO CYIIECTBYIOT J1Ba HE3aBUCHUMBIX OT 4ero Ju0OO0
aOCOJIIOTHO ~ yHUBEpcalbHBIX (eHomeHa: ‘“VI3MeHeHHe”’, KOTOpoe HE HMEET
YHUBEPCAIBHOM MEphI; U HEYTO, YTO BO MHOTHX CIIy4asiX pa3iuyHO, U IIPU 3TOM B
Marepun OHO OTIMYAETCS YHUBEpCAIbHO, “Bpemsa”. UTO mO3BOJISIET KOJIMYECTBEHHO
CpaBHUBATh BCE U3MEHEHUs B Marepun, HCHOJIb3yd JTO YTO-TO; M IpH
UTHOPUPOBAHUH 3TOTO YEro-TO JOBOJIBHO OOJIbIIasi 4acTH MHGOpPMAIUH O Mpolieccax
B Marepun TepsieTcs; 3TO TO, YTO €CTh BCErJa OOBEKTHUBHO CYIIECTBYIOIIHE
MPOMEXKYTKH BpeMeHU. VMEHHO wm3-3a CBOEW aOCOJIOTHOW YHUBEPCATbLHOCTH
“Usmenenue” u “Bpems” aBistoTCcs 3yieMeHTaMu MHOXecTBa “Jloroc™.

Kpome Toro, neiicTBUTENBHO, B KaKI0M dyieMeHTe MHoxkecTBa “Uudopmanus”
“3aMoporkeHa” BCs MOJHast HH(GOpMaIus 000 BCeX OCTaIbHBIX AJIEMEHTaX B pas3fele
“ne-51”, 1 moATOMY BCE, 110 KpailHEl Mepe, HESBHO B 3TOM CIIydae, YKe “‘CIy4YHJI0Ch
B MHOXecTBe Beeraa’.

OpHako TpU 3TOM BCe, YTO HE SABISIETCS (UKCHPOBAHHBIM MH(DOPMAIIMOHHBIM
MaTTEPHOM/CUCTEMOM, OJHOBPEMEHHO M  “NPOUCXOAUT Beerga”’. Kaxnas
TUHAMHUYECKasi CUCTeMa BCErjia, T.€. B TeueHHe abCOMOTHO UTUTEILHOTO WHTEpBaja
BpEMEHHU, TIOBTOpsE€T aOCOMIOTHO OECKOHEYHOE ‘‘KOJMMYeCTBO pa3”  CBOM
“KU3HEHHOI'O IIUKI,

[Torma kak ‘“KW3HEHHbIE UHUKIBI MPOU3OIUIH/IPOXOJAT JEUCTBUTEIBLHO SBHO;
KpOME TOro, B OTJIMYME OT M3MEHEHUH MH(popMauuu B paszzuenax “He-S~ kaxmoro
ajeMeHTa B MHOKECTBE, KOTOpbIe MPOUCXOonAT (abCONMOTHO?) MTHOBEHHO, KOTJa
4TO-TO B MHOXECTBE HU3MEHSETCS, YTOOBI YTO-TO HM3MEHHUTH, HAIpPUMEpP, HYTOOBI
peajibHO OTKPHITH KOHCEpBHYIO OaHKy “Her Takoit BceneHHoir”, XOTs OHa yxke U
COJICPKHUT BCIO a0COJIOTHO MCTUHHYIO, TOUHYIO U TOJHYI0 MH(opMaruio o6 3Toi
Bcenennoii, TeM He MeHee HEOOXOIWMO peajbHO 3aTPaTHTh SHEPTrHi0. Bmpouewm,
BO3MOXXHO  9TO HEOOXOAMMO, YTOOBI HM3MEHHTh, XOTSI M HESBHYIO, HO TaKXKe
peanpHy0, HH(OPMAITUIO BO BeeX AeMeHTax MHoxecTBa?|

HO 3TO 00CTOATEJBLCTBO He SIBJIACTCH CYLIECTBEHHBIM JJIsi BCEro, YT0 MUIpaer
ero/ee poJib B JaHHOM peaJIbHOM “noKa3biBaeMoM” (pHIIbMe.

B xaxxnom daktrueckoM “mokase” ¢puipMa HUYETO ‘3aMOPOKEHHOTO M HE MOXKET
OBITh HUKAKUX “‘BHEBPEMEHHBIX~ MPOIECCOB; BO BCEX JWHAMHUYECKUX CHUCTEMax, B
TOM uucie B cucteMax “Marepusi” u “Co3Hanue”, T.e. B cucteMe “‘Haiia Beenennas™
B 11e510M, a0comoTHO ¢yHaamenTanbHble [IpaBuna/Bo3smoxHoct “IIpocTpancTso”
u “Bpemsa” abGcomoTHO HEOOXOAMMBI W OOBEKTUBHO PEAIBbHO CYIIECTBYIOT |
NEHCTBYIOT B KaX/10i Komuu ¢uiibMa; B MaTepuu OHU CYIIECTBYIOT U JIEHCTBYIOT
KaKk O0BEKTUBHO cymiecTByromuii/[mee] adbcomtotHbii [S5] 4D EBknmmmoBelii mycroit



KOHTEWHEp/[IIpOCTpaHCTBO-BpeMs], Iie BCe/Kaxkble MaTepHajbHble OOBEKTHI, T. €.
YacTUIbl, TeJa, TAJIAKTUKU U T. II., ABUXKYTCS OOBEKTHBHO PEAJIbHO U MOCTOSHHO C
UJCHTUYHBIMA 10 a0COMIOTHBIM 3HadeHusM 4D ckopoctsmu B 4-D mon-
IIPOCTPAHCTBE-BpEMEHN Marepun U OJHOBPEMEHHO B 5-M HM3MEPEHMHM HCTUHHOIO
BpEMEHHU; HE HMes IpPH HTOM HHUKAKOH BO3MOKHOCTH KakHUM-IHOO 00pazom
BO3/JCICTBOBATH HA IPOCTPAHCTBO-BPEMH ..
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