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1 Introduction

The “convention problem” is fundamental in Science, since the using of conventions
in Science, except the unique case below, is fundamentally inevitable by at least two
reasons.

First of all that follows from the fact that any new information about the external
to humans World [and in many cases about internal processes also] humans, or more
correct, humans’ consciousnesses, obtain only at practice, including in scientific
experiments; every new information is principally empirical. However from any
experiment by no means follows that an obtained information relates to some indeed
objectively existent stable dependences, links, etc. in the External; from the fact that
in N some experiments N practically identical outcomes were obtained, by no means
follows that in the (N+1)-th experiment the outcome will be the same. Thus any
theory, basing principally on some sets of stably obtaining outcomes, can only
postulate, i.e. assert without proof, some objective existence of corresponding
systematization of some studied objects and detected links between them, which
cannot be proven as be indeed adequate to the objective reality; eventually humans
principally can only believe that it is true.

The second reason, which, though, follows from the reason above, relates first of
all to the fact that Science has as the main subjects for study two fundamental for
humans notions/ phenomena “Matter” and “Consciousness”; when, remaining in
traditional framework of the two main philosophical doctrines “Materialism” and
“Idealism”, it turns to be incapable to answer on the question: what are these
notions/phenomena? Both, Matter and Consciousness, are in the traditional
philosophy some undefined transcendental omnipotent Essences that compose and
control the Being.

So the scientists, when studying of the External, don’t know what are their
consciousnesses and Matter? and so don’t know — what studies of what -? And,
further, correspondingly: by what ground the first “what”, creating a next theory or
model, thinks that (s)/he indeed discovered some links, laws, etc. in the other “what”,
which, besides, again by some unbelievable [except a case in traditional philosophy
and religions when some sentient Creator/ “Idea” created both “whats” and
established some links, laws, etc.] reason, indeed exist there?
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Thus it is quite natural that any science is formed eventually as some sets of
conventions, which establish/fix some common interpretations of data about the
external events, effects, etc.

For example in the mainstream/[“official”’] physics any scientist doesn’t know
— what are so called “particles”, “bodies”, etc., which exist and “move” in also
indefinable [defined by convention, for example in accordance with the Newton’s

definition] “space” and “time”’; what are “energy”, “mass”, “momentum”, etc.; and
their introduction and using in theories is the result of some conventions.

The rational, though, of course, till now incomplete, answers on the problems
above are possible only in framework of the new philosophical “The Information as
Absolute” conception [1] where it is rigorously proven that all, what exists, is/are
some informational patterns/informational systems of the patterns that are elements
of the absolutely fundamental and absolutely infinite “Information” Set.

That, i.e. this unique rigorous proof that relates to the External, turns out to
be possible only because of that the notion/phenomenon ‘“Information” is
absolutely fundamental, in contrast to “simply fundamental” for humans
notions/phenomena “Matter” and “Consciousness”, which, as that is shown in the
conception, are fundamentally different informational dynamical systems of
informational objects, i.e., particles, bodies, etc. in Matter and at least humans’
consciousnesses in Consciousness. Both these systems exist and change as some sub-
Sets.

Thus the question “what studies of what -?”” obtains the answer: there is nothing
surprising in that some self-aware informational system, which is capable to find
some links and laws in obtained information about the external, indeed can correctly
find such links, laws, etc. in the external Matter; if these links/laws/etc. indeed exist.
That doesn’t guarantee, of course, that every consciousness’s inference is true,
however such cases [when the inferences are correct] aren’t principally prohibited.

The next utmost common and fundamental notions/phenomena that are
necessary at elaborating of the “convention problems” in Science, first of all
“Space”, “Time”, “Change” and “Energy”, in the conception become be rationally
defined also [1], that are absolutely fundamental Rules/Possibilities [“Space” and
“Time”], absolutely fundamental “Action” [“Change”], and absolutely fundamental
“Quantity” [“Energy”], which are members of the set of absolutely fundamental
Rules/Possibilities/ Quantities/Actions... “Logos”, in accordance with which [Logos’
members] every information must be constructed, and which are necessary for any
information could exist and change at all.

As well as the phenomenon “Information”, though it is absolutely fundamental,
isn’t transcendent and can be rationally and effectively studied; besides the rational
defining of the main, transcendental in the traditional philosophy and Science,
notions/phenomena “Matter” and “Consciousness” above allow to study them
rationally also.

Thus the “level of the conventionalism” in science becomes be principally
reduced from fundamental to routine, and some conventions appear in the theories,
models, etc. practically only because of from experimental data usually a number of



possible scientific inferences/ interpretations follow. Correspondingly practically in
any science there exist a few theories that are used at studying of External, which
differs, first of all, on different conventions that relate to basic the theories’
postulates.

Sometimes the conventions are rather strange, and an example in mechanics we
consider below. Though, again, in any case scientists are forced, of course, to use
some postulates that follow from experimental data, which so principally cannot be
proven, and are introduced as some conventions in every stage of Science, when the
answers on the question “is a convention “strange” or not?” appear at further
scientific development. Besides the unique case above, including, essentially, the
definitions of “Logos” elements definitions, that is inevitable.

2 About the kinematics of bodies else

From existent experimental data it seems rational (more see [4]) suggest/postulate a
few assertions that are marked italic below.

Matter [and every material object, i.e. every particle, body, galaxy...] is rather
simple logical system that exists and changes basing on reversal, and, as that seems
as with rather large probability, binary, logic, which is controlled by a rather small
number of laws and links. Besides, Matter and every its object exist, change, and
interact by using some true information exclusively, when all changes of the objects,
including changes of their states at interactions, happen/proceed as some logical
transitions with using a few fundamentally universal for all Matter’s objects
constants.

Thus it seems as rather rational to suggest that in depth every stable particle is
some algorithm, which is constantly, because of the energy conservation law, runs as
sequential “flipping” of “fundamental logical elements” (FLE) [every particle is so
called “cellular automaton”]. The FLEs aren’t totally binary elements, they have also
some “input/output logical gates” that are responsible for radiation/absorption of
signals [which cause observable impacts] for every of known now four fundamental
Nature forces: gravity, weak, EM and strong forces. However every interaction
between the objects results eventually in changing of the objects’ main universal
parameters: energy, and position in the Matter’s spacetime.

More about the spacetime see below, here note only that from existent now
experimental information seems as rather rational that these constants are the main
Planck units: standard minimal step in 3D space at every simplest logical “spatial”
transition is equal to the Planck length, [,; standard minimal temporal interval at

every, i.e. at changing of internal states of the “algorithms” and changes of their
spatial positions, is the Planck time, 7, ; standard minimal step in physical action and

changes of energy, AEAt, is the Planck constant, 7. Thus the existing fundamental
by convention physical constants as, for example, the standard speed of light and the
gravitational constant aren’t fundamental in the sense that they are derived from the
Planck units. Besides from this suggestion follows the “equal footing” [see below] at
motion of the material objects in the space and the time.



A few remarks about the space, the time, and bodies motion

More about Space and Time see [2], [3], about the Matter’s spacetime specifically
see [4], here we touch only some necessary in this case points.

Both phenomena are, as that is pointed above, the absolutely fundamental Rules/
Possibilities that as the Possibilities provide a possibility for any information to be
existent at all [“Space”], and to change, [“Time”], “Time” is a “space for changing
states”, if something changes; forming so for informational patterns/systems
“spacetimes”. All/every informational patterns, including all/every objects/systems in
the systems “Matter” and “Consciousness”, exist and change in corresponding
spacetimes, which, in spite of the absolute fundamentality of these Rules/Possibilities
are formed just by objects/systems. Including the number of dimensions of the
spacetimes are determined, for example the number of the spatial dimensions, by that
how many independent changes of spatial position exists in some system. For
example to write a text is necessary to have 2D paper sheet, and this fact is
determined by grammar rules in the system “a language + a writer”. Since elements
of the system “Consciousness” aren’t material, the Matter’s and Consciousness’s
spacetimes are, at least partially, different.

Thus, in certain sense, every spacetime of every changing pattern/system
“emerges” from this pattern/system, when it “chooses and uses” necessary for itself
spatial and temporal dimensions from the Set’s spacetime, which has seems
[absolutely?] infinite number of at least spatial dimensions. However for stable
existence of some system of objects it is necessary for the objects, though they can be
rather different, to use some common universal rules/possibilities for their existence
and changes, they be unable at that to impact on these possibilities/dimensions. By
another words in stable systems a system’s spacetime is ‘“‘absolute” for every
element of these systems.

The Matter’s spacetime is absolute for every material object as well, and, as that
is shown in the informational physical model [4], it is the [5]4D Euclidian “empty
container” as the possibility to place somewhere the dynamical informational system
“Matter”, and the corresponding [5]4D Euclidian [mathematical]lmanifold in physical
theories. It has two temporal dimensions: “the coordinate time” dimension, “7”, and
the “true time” dimension, “#’; and 3 spatial dimensions.

The rule/possibility “true time” is absolutely fundamental and universal
rule/possibility, which controls and provides the space for all changes in all
dynamical objects/systems in the Set, including of all material objects and of the
system “Matter” as a whole. In accordance with this rule every change of an
object/system of objects is necessarily accompanied by some non-zero true time
interval, At, thus every changing object/system at every change moves in the true
time dimension on the temporal distance Ar. The true time’s dimension in the
informational model above is the 5-th dimension of the Matter’s spacetime

The rule/possibility ‘“coordinate time” provides the space for the reversible
sequences of the changes [what is illogical to some extent for unidirectional “true
time”], and controls them only at changing of internal states of the fundamental
fermions, and further, correspondingly, of the systems of the fermions, i.e.



elementary “T-particles” and “T-bodies” [4]; which are created by impacts/ non-zero
coordinate time components of 4D momentums and so always move along the
coordinate time axis, though can also move in the 3D space. It is the zero dimension
in the [absolute also, of course] Matter’s 4D sub-spacetime, which contains, besides
the coordinate time, 3 spatial dimensions. In accordance with this rule every
fermions’ internal change is accompanied necessarily by some non-zero coordinate
time interval, Az, thus every changing T-object/system at every such change moves
in the coordinate time dimension on the temporal distance Az, however, in contrast to
unidirectional the true time intervals, these intervals have different signs for direct
and reverse changes. Thus, by convention, the fundamental fermions, and particles,
bodies, etc. that are created from these fermions, change their internal states in the
“positive” direction, so these changes are accompanied by positive Az, and so
changing particles move in the positive coordinate time direction. Correspondingly
the changes of the internal states of antifermions and their systems, which exist and
change as reverse versions of corresponding fermions, are reverse, and thus they
move in the reverse, i.e., negative coordinate time direction.

From this fact follows, why the guesses of Stueckelberg and Feynman [5], [6],
who suggested that antiparticles move in negative temporal dimension, turned out to
be adequate to the reality and are effectively used in the electrodynamics, though that
contradicts with the special relativity, where there is no such motion. However
formally in SR there exist “negative energies”, since the energy, in fact, in SR is a
vector quantity as it is the zero component of the 4-momentum vector. That made
possible for Dirac earlier to suggest existence of antiparticles and for the guesses
above.

In the reality the energy is a scalar, but 4D momentums of particles in the 4D sub-
spacetime indeed have *+ zero [coordinate time] components, which create particles
and antiparticles; which, in turn move in this sub-spacetime practically in any

directions having momentums P =m¢ and energies E =mc’, where the inertial

mass m = and mj is the rest mass of a particle.

m,
(1 _VZ / 62)1/2

Description of motion of particles and bodies in the spacetime becomes be
simpler, if intervals in the coordinate and true times dimensions are used as “c7 ” and
“ct”, where “c” is the standard speed of light, what is possible because of the
“Planckian” standardization of logical transitions above, since in such case the “equal
footing” is realized at motion of material objects in both, spatial and both temporal
dimensions.

2

Provided the metrics above, practically all/every (besides some exotic particles,

as, for example, 711°mesons [4]) material objects, after Matter obtained a large
portion of energy at Beginning and because of the energy conservation law, further
uninterruptedly

[though the term “‘uninterruptedly” isn’t completely correct, in certain sense. On
fundamental depth every material object moves “step by step”, when inside the steps
their positions in the space and both times are uncertain because of the quantum
limitation (7 ) on the physical action above; however this fact is inessential here,



since we consider motions and interactions of macro-objects at energies, when
possible impacts of quantum mechanical effects are negligible],

move always in the 4D sub-spacetime with 4D speeds that have identical absolute
values be equal to the speed of light. Simultaneously all/every objects always move
in the true time (along the true time axis) dimension with the speed of light.

“S-objects”, which are created by the 4D momentums having non-zero 3D spatial
components, and just only by these components, for example the S-particles
“photons”, though also are changing uninterruptedly their internal states in the 4D
sub-spacetime, on macro-level, i.e. as “whole objects” move with the speed of light
in the 3D space only. S-objects cannot move in the coordinate time, when attempts to
transmit to them some momentums that are directed along the coordinate time axis
result in appearance of new T-particles; if the S-particle is a photon, then, for
example, usually electron + positron pairs appear.

The motion of T-objects when they are at 3D spatial rest and S-particles
“photons” is shown on Fig.1.

If a T-object is impacted with transmission to it some non-zero spatial
momentum, it moves in the 3D space also. An example, when the particles and the
rods that are shown on Fig.1 above are moving in the space with speeds be equal to
half of the speed of light, is shown on Fig.2.

ct
particle

rod

photon

antirod

antiparticle

Fig. 1.[Uninterrupted but non-continuous] motion of material objects in (X, ¢ 7) plain of the Matter’s
4D sub-spacetime. The T- objects, here a particle, an antiparticle, a rod , and a “antirod” having the
lengths L are at 3D spatial rest. S-particles, i.e. photons [marked as *“-------- ], which are time to time
radiated by the particles and the rods, move in the 3D space only and don’t move in the coordinate
time.

Simultaneously, all, i.e. T- and S-objects move in the 5-th, i.e., the true time,
dimension with 1D speed of light, as that shown on Fig.3.
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Fig.2. The particles and rods on Fig.1 move in the 4D sub-spacetime with a spatial speed V near half
of the speed of light. Since every object moves in the sub-spacetime only with the speed of light,
spatial impacts change, first of all 4D directions of their motions. The rods are rotated additionally in

the (X,c7) plain (see below); the spatial projections of the rods, L, are equal L = L(1— Vi/cH)"?
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Fig.3 The particles and rods on Fig. 2 [as every material object and the system “Matter” as a whole,
which all so always are in the same true time from Beginning] move step by step along the true time
dimension /axis as being always on the 4D hyperplains [of 5D Matter’s spacetime]

ct, =cty +k(Act);k =1,2....... Note that the moving rods’ spatial lengths are contracted as that is
on Fig.2

Thus, if an absolute frame [i.e. a frame that is composed from an observer,
clocks, and rules that are at absolute 3D rest] contains some clocks, which are usually
T-bodies, the clocks move along c¢r coordinate axis with maximal speed, i.e. with
the 1D speed of light; when the changing of internal processes in such clocks
proceeds with maximal rate, and, since clocks are instruments that show how their
internal state changes, they tick with maximal rate also.

Correspondingly, since any clocks show how just their coordinate time intervals
change [i.e. how they move along the zero axis of the 4D sub-spacetime], clocks that



are at rest in the absolute frame show the coordinate time intervals, Ar;, that are
equal to the true time intervals, At

[Both time intervals for every T-objects always constantly increase [for T-antiobjects
coordinate time intervals always increase in negative direction], though differently.
All these objects, which have the rest mass, when having non-zero spatial 3D speeds
have the speeds along the coordinate time, in accordance with the Pythagoras
theorem, that is lesser then the speed of light. S-objects that have zero rest mass, for
example photons, don’t move in the coordinate time and so move only in the true
time with the speed of light]

Thus, if a material T-point moves along X-axis in an absolute frame with a
speed V, and if this point started the motion in the point (0,0) of the (X,cr) plain,

its real position in the 4D sub-spacetime is:

- its spatial position is x, =Vr;

- its position in the coordinate time, in accordance with the Pythagoras theorem, is
cr, =ct(1=V? /)"

When a non-pointlike rigid T-body moves in the space, its motion is more
complex. Since every particle is some close-loop always running algorithm, it is
some 4D gyroscope, which is always oriented in the 4D sub-spacetime relatively to
its 4D motion direction, there are a lot of reason to suggest that gyroscope’s 4D
rotation rate vector is directed always along [%] the particle’s motion 4D direction
and so its direction is different at different particle’s spatial speeds. For the pointlike
particles this fact isn’t essential (see Figs. 1, 2), however that is important for non-
pointlike macro-bodies that are constituted from the particles. If a body is rigid
enough, the body as a whole also is always oriented relatively to the body’s 4D
motion direction, and at changing of its speed changes its orientation.
Correspondingly the additional motion appears — the body turns on some angle in
the (X,c7) plain; in accordance with the Pythagoras theorem the cosines of this angle

isequal (1-V?*/c*)".

Thus the body’s points positions in the (X,cr) plain become be placed so, that
their real spatial coordinates depend from these points’ position in the coordinate
time and on the contrary — the body’s points’ temporal coordinates depend on the
points’ spatial positions. Correspondingly, in the standard case when a body is a
rigid, having a rest mass and a length, L, rod, which moves along an absolute frame’s
X-axis, when the rod’s axis is along the X-axis, the dependent on each other
equations of the real rod’s points motion in the 4D sub-spacetime and so in
coordinates of the absolute reference frame are:

x,(z) =Vt+u(l-V?/c*)"?

T, (z) =ct(1=-V?*/c*)"? J—rﬂ
c (D

ull(0,L)

€6 — 99

where in “F 7 the sign “-” is used for motion of bodies and “+” for anti-bodies and u
is some variable that changes from O to L.

6 9



It is evident that the equations of the rod’s points motion (1) are Lorentz
transformations equations if we replace u — x', x, - x, and ¢7, - cf' in the case

when the positions of the reference points of corresponding absolute (K) and
moving (K") frames are (0,0,0,0) when at motion their reference points are the same
ones:
. x—=Vt
X = 2 2\12
aA-Vv:/c)

ct' + Kx'
ct = —(l = /Cc2)1/2 (1a)

[and, of course, y =y" and z=z" ] however, the equations are true only for the rod’s
points, which have real coordinates in the 4D sub-spacetime as:

x, O[Ve,Vi+ L(A-V? /)"

. (Ib)
Cz_b D[Ct(l—V2/62)1/2$E,6‘t(1—v2 /62)1/2]
C

when the rod doesn’t rotate in the space and remains be in parallel with the X and
X' axes.

That is quite analogous to the Galileo transformations

x=Vt+x';
1=t )

which really are valid for x' inside moving uniformly “Galileo’s cabin”, where “flies
fly and forks and cutlets don’t fly just as in a beach tavern” only [of course in whole
ship], outside the cabin there cannot be some moving x'[and, say, rules for the
coordinate measurement]; and so Galileo transformations are also the equations of
motion of the points inside cabin, when x' and x relate to the one x-coordinate of
the one point in the unique absolute 3D space.

However, because of the high symmetry of laws of the [and so of a validity of the
“relativity principle”] of the [not only mechanical] dynamics, both systems of
equations Eqgs.(1) and Eqs.(2) are seemed as can be used in physical theories as the
transformations between relatively moving in the 3D space inertial reference frames,
when the spacetime points, can be, on first sight, arbitrary, including outside the
sizes of “the cabins”; and so the axes of the reference frames coordinate systems can
be are arbitrary, including infinite, also.

That is principally true for the Galileo transformations, since Eqs.(2) are totally
symmetrical at changing x" — x,V — =V and reverse; thus in this case there is no
reasons to choose some preferred motion and corresponding frame. Seems that was
the main reason for Poincaré to state yet in 1902 [7] that it is impossible to detect
some “absolute motion”, though yet in this book he write about, for example, that in
the reality relatively moving frames aren’t totally identical and so simultaneous
events in one frame aren’t simultaneous in a relatively moving other one.



At that from the fact of the equivalence of the frames at Galileo transformations
nobody in those times suggested that there is no absolute ‘“Newtonian” space, such
inference doesn’t, of course, follow from the fact that it cannot be detected by
instruments. As well as when the problems, which raised because of the Michelson
and Morley experiments result and of the fact that Maxwell equations aren’t invariant
at these transformations, were solved in the Lorentz theory [8], [9] by discovering of
the Lorentz transformations, again, nobody, including Lorentz (which believed that
the absolute Euclidian spacetime exists always, till 1928 [8]), didn’t suggest the
absence of the absolute space and time. It seems that just therefore Poincaré didn’t
exclude that the absolute space can be detected in some day [7]. Correspondingly
Lorentz the temporal variable in the transformations understood as some “local
time”, which isn’t the same as the absolute “ontological” time.

On another hand this problem was inessential for the conventionalist Poincaré,
who knew that practically all Science is based on some conventions and so a next
one practically doesn’t change this situation.

However the transformations Egs.(1) and Egs.(2) are principally different. First
of all in Lorentz transformation some dependence between temporal and spatial
variables appears. Besides the instruments in relatively moving frames are really
different also, the rules in moving frame are really “contracted” and the clocks tick
really slower, comparing with the absolute frame. Thus the frames are really,
physically, different. And additionally, what is much more important, from the
postulate that all inertial reference frames are totally and completely equivalent
immediately directly and unambiguously follow any number of evidently nonsensical
consequences, including for the case above, if, e.g., there are two relatively moving
frames, then from this equivalence postulate unambiguously follows that, e.g., every
rule in every frame is simultaneously contracted and non-contracted; and every clock
ticks simultaneously slower and quicker [the well known “Dingle problem” in the
special relativity], what is evident nonsense; a number of other senseless
consequences that follow from the postulate above are given in [11].

Nonetheless in 1905 the well-known Einstein’s paper [12] the equivalence of the
frames above, and, correspondingly, the absence of the absolute space and absolute
frames were postulated.

Further Minkowski [13] completed the formulation of the recently existent
version of the ‘“special relativity theory”, where all variables in the Lorentz
transformations were claimed as real points of real spacetimes [without some
relations to material objects] and the formal mutual dependence of space and time
was claimed as real also. That “solved” the Dingle problem, since in this case it is
asserted, in fact, that every inertial reference frame have its own spacetime, and so
there is nothing illogical in simultaneous existence of clocks, rules and observers
which exist simultaneously in, in the case of two frames above, two different states,
though this solution seems rather evidently questionable also: the Lorentz
transformations in the SRT are valid in whole Matter’s spacetime, so it seems as
rather strange that there exist so many differently transformed (‘“contracted”,
“dilated”, etc.) spacetimes [and so differently transformed (“‘contracted”, “dilated”,
etc.) Matters] how many of reference frames exists.



Besides the other important incorrect postulate in the SRT that real Matter’s
spacetime is the imaginary, in fact, 4D Minkowski space, note also, that presentation
of the Lorentz transformations as some real rotations of frames’ coordinate systems
in the spacetime [as that in certain sense is applied in Egs.(1) after formal replacing
z - X' ,cT, — ct'] is principally incorrect. In the reality can be any real rotations in

the 3D space, however any rotations of the temporal axis are principally impossible,
in any cases all obtained coordinate systems have the same unique c¢T coordinate
axis. That is possible only as a convention, when the Lorentz transformations are
valid, i.e. in accordance with Eqgs. (1b). Besides, the acceptable y and z coordinates

in Egs. (1a) are limited also, they must be inside of sizes of the moving rigid body,
since only in the particles of the body and in the body as a whole the internal
processes are slowed; nothing happen with either the space or the time, which cannot
be, of course, “dilated”.

From the senseless inferences that follow from the postulate about total
equivalence of the frames above by proof by contradiction immediately follows the
incorrectness of this postulate and corresponding existence of the absolute spacetime
and the absolute frames. As well as it is shown that the detection of the absolute
motion, in contrast to the Galileo transformation, is possible and can be made already
now [14].

3 Returning to the “conventions problem”

Returning to the using of convention, note additionally a few points, when
conventions relate to the notions “real”, “unreal”, and “adequacy”.

The xp and cry, values in Egs.(1) are real; and the results of measurements of
these [and of energy, momentums, etc. as well] values by using clocks and rules of
an absolute frame are real also; and so are totally adequate to the objective reality.

But in any other, i.e. moving with some non-zero absolute spatial speed, inertial
reference frame, the measured values of the physical parameters differ from the real,
i.e. that are measured in an absolute frame, values. So they are unreal and all are used
in physics only by a convention.

However, because of that Matter’s laws are highly symmetrical, and so the
relativity principle works well, the Lorentz transformation form a group [relating to
the rigid frames’ speeds], and so any physical situation always can be reduced to the
case, when it is considered in an absolute frame, where the equations of motion and
measured parameters’ values are obligatorily real and adequate,

the equations of motion and physical parameters, which are measured/used at
solving of physical problems in non-absolute frames, turn out to be, though being
unreal, again adequate; so that using measured unreal speeds’, energies’, etc. values
allow, at elaborating of physical interactions, to obtain real and adequate to the
reality results. An example: if in a frame a collision of two particles results in
creation of a few other particles, that will be the same in any other relatively moving
frame, though all particles will have different values of speeds, angles, energies, etc.
in these frames, which are real only in an absolute frame.



But, again, that is true only if the studied interactions happen in rigid systems of
bodies. If a moving system consist of free bodies, a spatial acceleration of the system
isn’t accompanied by rotation of whole system in the (X,cr) plain and Egs.(1) for
points of the system’s objects aren’t valid; all, what remains, is decreasing of the
objects’ coordinate time speeds and corresponding slowing down of their internal
processes.

The region of adequacy of any real non-absolute reference frame [and in this
point such frames principally differ from absolute frames, any of which is valid in
whole 4D sub-spacetime] is limited by corresponding rigid system of bodies. From
what follows, including, that the SR’s formalism, where the Lorentz transformations
are totally equally valid in any/every inertial reference frames and in whole Matter’s
spacetime isn’t adequate to the reality.

Note, besides, that the notion “a rigid system” above isn’t completely pertinent, it
is too strong. All the above is true also for systems of bodies, if interactions between
the bodies are strong enough and so at changes of the systems’ speeds by some
[correspondingly] small impacts so, the systems rotate in the 4D sub-spacetime as a
whole as that the unique body above makes.

An example of such system is the system of GPS satellites, which, even if didn’t
compose with Earth, because of the gravity, a rigid system at launching, after
arriving the work points on the orbit can be, and are in the reality, set forcibly in
“correct” 4D sub-spacetime points by corresponding synchronization of their clocks
with the clocks on Earth in accordance with the Lorentz transformations. Impacts on
the clocks on their work orbits are weak enough comparing with the gravity force,
and this force rather effectively rotates the system “Earth — GPS satellites”, when
Earth moves along rather complex trajectory [around Sun, with Sun around the
Milky way center, with Milky way somewhere in the absolute 3D space], in the

absolute (R, cT)plain so that this system can be adequately to the reality considered

as some “system at rest” and, correspondingly, the GPS systems are now very
effective systems at objects positioning on Earth.

Thus Minkowski formalism, in spite of that it based on evidently incorrect
postulates, in practice turns out to be very effective tool at elaborating of many
physical problems. The informational model, which is used here, in such [practical]
cases changes practically nothing; at least till now. However the model, first of all,
removes from physics rather strange situation, when in this science there exist a
theories, which are based on rather strange postulates, and from which any number of
illogical and senseless consequences follow, including the so called “relativistic
effects”, where the real the spacetime transformations are postulated; and
determinate the limits of applicability of this formalism.

Besides, from the fact that Matter’s spacetime is absolute [5]4D Euclidian
manifold follows that the [imaginary also] pseudo-Riemannian space in the general
relativity, which is postulated in this theory as the real spacetime, isn’t the real one,
including the real spacetime cannot be transformed by such parameter of physical
objects as “gravitational mass”. Thus the gravity is only fourth fundamental nature
force, and the studying of this force would be seems more useful then continuation of
studying of Matter then by using GR, from which, besides, seems follow wrong
consequences even on the macro-level [15].
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Abstract In this paper the “conventions problem” in physics is considered, first of all in
application to mechanics .
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1 Introduction

“IIpobnema koHBeHIM ¢yHIaMeHTaTbHA B Hayke, MOCKOJIbKY MCIIOIb30BAaHUE
KOHBCHHHﬁ, 3a HCKIIIOYCHUCM CAUHCTBCHHOI'O Cliydass HHUIKC, Q)YHI[aMeHTaJIBHO
HEHU30EKHO 10 KpaitHEe# Mepe 10 ABYM MPUUYHUHAM.

[Ipexxne Bcero, 3To cieayer u3 (akra, yto jrobas HoBas WHGOpPMAIUsI O
BHEILHEM JUJIs 4eJloBeKa Mupe [Kak U BO MHOTHX CIIy4asX BHYTPEHHHX IIPOLIECCOB]
JTOaU, Wiu Oojiee KOPPEKTHO, YEIOBEYECKHME CO3HAHUS, IMOJIy4aloT B IMPaKTUKE,
BKJIOYasi HAay4YHbIE SKCIIEPUMEHTHI; Kakaas HoBas WHGOpMAIUs NPUHIUIMHAATHHO
smnupuyHa. OHAKO U3 0000 3KCIEpUMEHTa HUKAaK HE CIEAYET, YTO MOJyuyeHHas
nH(OpMALIUS OTHOCUTCS K KaKHUM-TO JEHCTBUTEIIEHO OOBEKTHBHO CYIIECTBYIOIUM
CTaOWJIbHBIM 3aBUCHUMOCTSM, CBS35M, T.M., B BHemHem; u3 ¢akrta, uto B N
AKCIIEPUMEHTAX IMOJYYCHBI MPAKTUYECKH OJIMHAKOBBIC Pe3yIbTaThl HUKOUM 00pa3oM
He cienyer, 4to B (N+1)-M skcnepuMmeHTe pe3ynbTaT Oymer Takod ke. Takum
obpazom, mo0asi Teopus, NPUHUMIHAIBLHO Oa3uUpysch Ha KakoM-TOo Habope
MMOJIyYEHHBIX HKCIIEPUMEHTAJIbHBl JIaHHBIX, MOXET TOJBKO IOCTYJIMpPOBaTh, T.€.
MpPUHUMATh 0€3 JT0Ka3aTeNbCTBa, OOBEKTHBHOE CYIECTBOBAHHE COOTBETCTBYIOIIECH
CUCTeMAaTH3alluK OMNPEENIEHHBIX M3Yy4aeMbIX OOBEKTOB M CBA3CH MEXAy HUMH, U
9TO OHHU (CHUCTEMATH3alMs M CBS3M) JCHCTBUTEIBHO aJcKBaTHbI OOBEKTUBHOM
peanbHOCTH; B KOHEYHOM CUETE, JIFOAW NPUHIUINAIBHO MOT'YT TOJIBKO BEPUTh B UX
HUCTUHHOCTb.

Jpyras npu4nHa, KOTOpasi, BOPOYEM, CIEAYyeT U3 MEePBOM, OTHOCUTCH K (hakTy,
yro Hayka umeeT CBOMMH TIJIaBHBIMH IpeAMETaMU Uil HCCIEAOBaHMM [JBa
(byHIaMEHTAIBHBIX JJIS YeloBeKa noHsATus/penomena “Marepust” u “Co3HaHue”; B
TO BpeMs KakK, €CIIM OCTaBaThCSl B PAMKax JIBYX TJIaBHBIX JOKTPUH B TPaJUIIMOHHON
¢unocopun “Marepuanuszm” u “Uneanu3m”, oka3pIBaeTCS HEBO3MOXHBIM OTBETUTH
Ha BOIIPOC: YTO €CTh 3TH caMble moHsTHs/peromennl? O0e, Marepust u Co3HaHUE B
TpaAuLIMOHHON dmrocopun SIBIIIOTCS HEKUMU HEOIpeAeIEHHbIMU
TPAHCUEHIECHTAIbHBIMU  BCceMOTyluMH  CyIIHOCTSMM, KOTOpBIE COCTABISIOT/
00pa3yloT W KOHTPOJHPYIOT beiTHe.

To ecTb, yueHble, u3y4yasi BHelnrHee, He 3HAIOT UTO K€ TaKO€ MX CO3HAHUS U
Marepus? T.e. He 3HAIOT — 4TO U3y4daeT uro? U, nanee, COOTBETCTBEHHO: Ha KaKOM
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OCHOBAHUU NEPBOE “YTO”, CO3/1aBasi OUEPEIHYIO TEOPHUIO MU MOJEINb, TyMaeT, u4To
OH/OHA JEUCTBUTEIBHO OTKPBUT HEKHWE 3aKOHBI, CBSI3U, T.I. B JPYroM ‘“4r0”,
KOTOpbIE, KPOME TOTO, CHOBAa MO KaKOK-TO HEBOOOpa3WMO# [WCKiIIOYasi ciiydaidl B
TPAIUITMOHHON PUI0CO(DUN U PETTUTHIX, KOT/Ia Hekui pazymusbiid Coznarens/“Unes”
co3anu o0OMX “dTO” W YCTAaHOBHUJIM HEKWE CBSI3HM, 3aKOHBI, W T.N.] MPHUYHHE,

JNEWCTBUTEIBHO TaM CYILIECTBYIOT?

Takum 00pa3oM OKa3bIBACTCS COBEPUICHHO €CTECTBEHHBIM, UTO JIIO0as Hayka
dbopMupyercss B KOHEYHOM HTOT€ Kak HaOOp KOHBEHIUH, KOTOpHIE
YCTaHABIHMBAIOT/(PUKCUPYIOT HEKHE OOIIME HWHTEPIPETAallii JaHHBIX O BHEIIHUX
s¢dekrax, IBICHUSX, U T.11.

Hanpuwmep B maiincTpuM /[“odunmansHoil”’| Gu3nke HUKAKOW YYEHBIH HE 3HAeT
— 4TO TaKoe “‘JacTuupl’, “rena’, T.M., KOTOPbIE CYMIECTBYIOT U “ABUXKYTCA B TaK e
HEOIPEACIEHHBIX [ONpPENEeIEHHBIX IO KOHBEHILUH, HAlpUMEP B COOTBETCTBUM C
onpeaenenueM HproToHa] “BpemeHn” M “NPOCTpPAaHCTBE”; YTO TaKoe€ ‘“‘FHeprus’,
“macca”, “UMIynbc”, T.I.; BBEACHUE U NIPUMEHEHHE B TEOPHSX 3TUX MOHATUH €CTh
TaK e pe3ylbTaT HEeKUX KOHBEHIIUH.

PanmonanpHble, XOTS, KOHEYHO M HETOJHBIC, OTBETHl Ha MPOOJIEMBI BBILIE
BO3MOYKHBI TOJILKO B paMKax HOBOH ¢unocodcekoit konmenuuu “HMupopmanns kak
AGcomoT” [1] Tme cTporo jJoKa3zaHO 4YTO BCE, YTO CYIIECTBYET, €CTh KaKHe-TO
nH()OPMAIIMOHHBIE TATTEPHBI, KOTOPBIC SBISIOTCA JJIEMEHTaMU  aOCONIOTHO
dbyHIaMeHTaNBHOTO U a0Ccom0THO 6eckoHeuHoro MHOxecTBa “Uupopmarius’.

ITO0 eIUHCTBEHHOE J0KAa3aTelbCTBO, KOTOpPoe OTHOCHTCH K BHemHemy,
OKa3bIBAETCHA  BO3MOXKHBIM  TOJbKO MOTOMY, 4TO NOHATHE/(peHOMEH
“Uudopmanuss’ adCOJIOTHO (YHAAMEHTAJIbHO, B OTIWYHME OT ‘“TIPOCTO
(dbyHIaMeHTaNIbHBIX I YeToBeKa MmoHsATui/(henomenoB “Marepus” u “Co3Hanue”,
KOTOpBIC, Kak 3TO MOKa3aHO B KOHIEMIUU, SBISIOTCS (DyHIAMEHTAIBHO
pa3TUYHBIMU MHGOPMAIMOHHBIMU JHHAMUYECKUMHU CUCTEMaMH HH(POPMAIIMOHHBIX
MaTTepHOB/OOBEKTOB, T.€. YAaCTHIl, Tel, T.II. B Marepuu W 1O KpailHeH Mepe
genmoBeuecknx co3HaHuid B Co3Hanmu. OO0e 3T CHUCTEMBl CYIIECTBYIOT U
HM3MEHSIOTCS KaK HeKre noa-MHOKeCTBa.

Takum o0Opa3oMm Bompoc “dro HW3y4aeT 4Tto?”’ TMOJIydaeT OTBET: HET HUYEro
YAUBUTEIHLHOTO B TOM, YTO HEKas CaMO-OCO3HAIOIIAasi CUCTEMa, KOTOpasi CriocoOHa
HAaXOJUTh CBSI3M W 3aBUCHUMOCTH B Mojdy4aemMod wuHpopmauuu o BremiHewm,
JEUCTBUTEIBHO MOXET KOPPEKTHO ONPENEIIUTHh CBSI3H, 3aKOHBI, T.II. BO BHEIIHEHU
Marepun; eciii TaKOBbIE JEUCTBUTEIBHO CYIIECTBYIOT. OJTO HE TapaHTUPYET,
KOHEYHO, YTO KaXJI0€ 3aKJIIOUeHHE CO3HAHMS HCTUHHO, OJIHAKO Takue [Korjaa
3aKJIIOUYEHHUs KOPPEKTHBI| Clydar MPUHUMIHAIBLHO He 3alpelieHbl.

Cnenyronue Hambosiee oO0mmue W (QyHIaMEHTaIbHBIE TOHATH/(PESHOMEHBI,
KOTOpbIE HEOOXOMMBI MPH U3Y4YEeHUH “TIpoOsieMbl KOHBeHLUI B Hayke, B mepByro
ouepenp “IIpoctpanctBo”, “Bpemsa”, “U3menenue” u “OHeprus’, B KOHIECHIUU
TaKXKe OKa3bIBAIOTCS pPalMOHAIBbHO ompeneneHsl [1], 3To ecTh abComOTHO
dbynnamentanpabie  [IpaBmiia/Bo3moxkHoctn  [“IIpoctpanctBo” wu  “Bpems”],
abcomoTHO (QyHnamentanbHoe “llefictBue” [“M3MeHenue”], u  aOGCONIOTHO
dbynnamentanpHoe “‘KommuecTBo” [“DHeprus’], KOTOpbIE SIBISIOTCA AJIEMEHTaAMHU
MHOXecTBa abcomoTHO ¢yHaameHTanbHbIX [IpaBui/Bo3moxknocreit/KonnuecTB



/evictBuii... “Jloroc”, B COOTBETCTBUM C KOTOPBHIMU [351eMeHTamMu Jloroca] nomkHa
KOHCTPYUPOBAThCs Kaxaas HHGOpMaLHs, 1 KOTOPbIE, COOTBETCTBEHHO, HEOOXOIUMBI
4yT00bI BOOOIIIE J1t00ast HHPOPMAIUS MOTJIa CYILIECTBOBATh U U3MEHATHCH..

Kak u ¢enomen “Uudopmarus’, XoTs OHa U aOCOMIOTHO (DyHIaMEHTalIbHA, HE
ABJISICTCSA TPAHCLEHAECHTHBIM U MOKET OBITh PALMOHAIBHO M 3(P(PEKTUBHO U3yUaeMa;
B TOM YHCJIE palMOHAJIbHBIC OINpPEACICHUS OCHOBHBIX, TPAHCILEHICHTHHIX B
TpaguimoHHbIX ¢uinocobun u Hayke, mnonaruit/henomenoB “Marepus’ u
“Co3HaHue” TaKXKe JaeT BO3MOXHOCTh UX PAl[MOHAIBHOIO U3YUYEHHUS.

Takum  oOpazom  “ypoBeHb KOHBEHIMadM3Ma B HayKe CTaHOBUTCA
IPUHLIUINAIBHO CBEAEHHBIM C (YHIAMEHTAJIBHOTO JIO0 PYTUHHOIO, M HEKHE
KOHBEHLIUU TOSIBJIAIOTCS B TEOPUSX, MOJENSX, T.I., IPAKTUYECKU TOJBKO IOTOMY,
YTO U3 HKCHEPUMEHTAIBHBIX JaHHBIX OOBIYHO CJIEIYIOT HECKOJIBKO BO3MOXKHBIX
HAYYHBIX BBIBOJOB/MHTEpIpeTanuil. COOTBETCTBEHHO MPAKTUYECKU B JIO00H Hayke
CYIIECTBYIOT HECKOJBbKO TEOpHH, NpUMEHsIeMbIX Npu  u3ydyeHUM BHemHero,
KOTOpBIE OTIMYAIOTCS, NPEXKAE BCEro pe3yibTaTaMH KOHBEHIUI, OTHOCSIIMXCS K
0a30BbIM TOCTYJIATaM TCOPHUH.

NHorma KOHBEHIIMM OKa3bIBAIOTCS BEChbMa CTPAHHBIMH, OJIMH W3 TMPUMEPOB
paccMOTpeH HmKe. XOTS, TMOBTOPHM, B JIFOOOM CIIy4ae Y4YEHBIC BBIHYKICHBI,
KOHEUYHO, BBOJUTH HEKHE IOCTYJAThl, KOTOPHIE CICAYIOT M3 DKCIIEPUMEHTATBHBIX
JAHHBIX, KOTOPHIE MIPUHIMITHAILHO HE MOTYT OBITh JOKa3aHbI M BBOASTCS KaK HEKUE
KOHBEHITMU Ha KKJOM dTamne pa3BuTHs Hayku, B TO Bpemsi Kak OTBETHI Ha BOIIPOCHI
“sBnsieTcd JaHHAs KOHBEHIIMS CTPAHHOW WM HeT?” TMOSBISIIOTCA TpU  €e
nanpHEedmeM pa3BUTHH. Kpome eIWHCTBEHHOTO Ciiy4ash BBIIIE, BKJIIOYas,
CYIIECTBEHHO, OIpeaeNeHui anemMeHToB “Jloroca”, 370 HEU30EKHO.

2 Ele o KuHeMaTHUKe TeEJ

"3 HUMCIOIUXCA SKCIICPUMCHTAJIBHBIX HAHHBIX BbIITIAAAT pPallMOHAJIbHBIM
(6onpme cm. [4]) TPEnNoNONKUTH /MOCTYJIUPOBATH HECKOJIBKO YTBEPXKICHUUN
BBIACJIICHHBIX KYPCUBOM HHIKC.

Matepus [M KaXIblii MaTepHalbHBI OOBEKT, T.€. KakJas dYacTHIa, Telo,
TQJIAKTUKA ...] €CTb CpPaBHUTENBHO MPOCTasi JIOTMYECKAas CHUCTEMa, KOTOopas
cyujecmsayem u u3MeHsemcs Ha 0CHoge 0opamumoll, v, KaK 3TO BBITIISIUT C BEChMa
00JIbI1I0N BEPOATHOCTBIO, OUHAPHOU, TOTHUKHU, U KOTOpasi KOHTPOJIUPYETCA a ecbmda
HeOONbUUM YUCTOM 3aKOH08 U céazel. Kpome Toro, MaTepus U Kaxablil ee 00BEeKT
cyujecmayem, UsMEHAemcs U 83auUMOO0elucmayem ¢ UCNONb308aAHUEM UCKTIOYUMENbHO
UCTMUHHOU UHGOpMayuu, KOTJa BCE U3MEHEHHSI OOBEKTOB, BKIIIOYAs U3MEHEHUS UX
BHYTPEHHUX COCTOSIHHM MPU B3aUMOJIECHCTBUSX, CIYYAIOTCS/MIPOUCXOMAT KaKk HEKUE
JIOTUYECKHE MEePEXObl C MPUMEHEHNEM HECKOIBKUX (PYHIAMEHTATBHBIX KOHCTAHT.

TakuM 00pa3oM BBITIISIUT BIOJHE PAIMOHATBHBIM IMPEANONIOKHUTh, YTO B
KOHEYHOM CUETE eKaxcoas cmabuilbHas 4acmuya eCmov HeKull aneopumm, KOmopbwli
NOCMOSIHHO, B COOTBETCTBUU C 3aKOHOM COXPAaHEHHUS JHEPTUH, padoTaeT Kak
MOCJIeIOBAaTEIbHOE “TIEpEeKIIOUeHUE”  “‘DYHOAMEHMANbHBIX 10SUYECKUX DTIEMEHMO8
(DJID) [T.e. xaKOasg 4YaCTUIA SCTh HEKUM T.H. “KIeTOUHBIM aBroMmar’]|. DJID He
SBIIAIOTCS TOTAJIbHO OMHAPHBIMH JJIEMEHTaMH, OHH Tak)Ke HMEIOT KaKue-TO



“JIOru4ecKkrue BXOJIbI/BBIXOJBI , KOTOpPbIE OTBETCTBEHHBI 3a W3JIy4CHHUE/IIPUHSATHE
CUTHAQJIOB [KOTOpBHIC BBI3BIBAIOT HAOMIOMaeMble BO3JEHCTBHSI] ISl KaKIOHW W3
M3BECTHBIX CErOJHS YeThIpeX (DyHIAaMEHTANbHBIX cuil [Ipupoasl: TPaBUTAIMOHHOTO,
cmaboro, OM u cunbHOTO. OJTHAKO KaXKI0€ B3aMMOJICHCTBHE MEXIY OOBEKTaMU B
KOHEYHOM HUTOTE MPUBOJUT K U3MEHEHHUIO OCHOBHIX IMapaMEeTPOB 0OBEKTOB: SHEPTUU
Y TIOJIOXKEHUS B POCTPAHCTBE-BpeMeHU MaTepuu.

bonpuie 0 JaHHOM NPOCTPaHCTBE-BPEMEHU CM. HMXKE, 31E€Chb OTMETHM TOJBKO
4TO U3 DKCIIEPUMEHTAJIBHBIX MMEIOIIUXCS  JaHHBIX  BBINVIJUT  BECbMa
pallMOHANBHBIM, YTO O9MuU KOHCMAHMbL ecmb 2naguvie llnankoeckue eouHuybsl:
CTaHJApTHBI MUHUMAaNbHBIA Aar B 3D mpocTpaHCTBE NMpU KaKIOM MPOCTEHIIEH

JOrMYeCKOM “IIPOCTPAHCTBEHHOM™ Tepexoje paBeH IlnaHkoBckod pnmue, [,

CTaHJIApPTHBI MUHHMMAaJIbHBIA BPEMEHHOW WHTEpPBAJI MPH KaXAOM, T.€. U3MEHEHUHU
BHYTPEHHUX COCTOSIHMM “‘aJrOpUTMOB” M HM3MEHEHUH HUX IPOCTPAHCTBEHHBIX

NOJIOKEHMH, ecTh IlmaHkoBckoe Bpems, f,; CTaHAAPTHBIM MMHHMMAJBHBIM IIar B

¢du3nueckoM neicTBUU mpu u3MeHenuu >Heprun, AEA?, ects nmocrostHHas [Inanka,
h. Tak cymecTByIOIIMEe MO KOHBEHIMM KaK (yHIaMEHTAIbHbIE KOHCTaHTBI,
HalpuMep CKOPOCTh CBETa rpaBUTAIIMOHHAS TIOCTOSIHHAsT HE  SBJSIOTCS
(GyHIaMEHTAILHBIMU B TOM CMBICIIE, UTO SIBJISIFOTCS IPOU3BOAHBIMU U3 [ITaHKOBCKUX
equuuil. Kpome TOro, w3 JIaHHOTO MPEANOIOKEHUS CIEAYIOT OJWHAKOBBIC IIard
[“equal footing”, cM. HIKE] IpU TBUKEHUU MaTepHAIbHBIX O0BEKTOB BO BPEMEHHU H
B MPOCTPAHCTBE.

Heckoabko 3aMe4aHuii 0 IPOCTPAHCTBE, BpeMEHH M IBHKEHUHU TeJl

bonemie o IlpoctpanctBe u Bpemenu cm. [2], [3], KOHKpETHO O MPOCTPAHCTBE-
BpeMeHH Marepuu cMm. [4], 31ech Mbl KOCHEMCS TOJIBKO HY)KHBIX B JIaHHOM CIIy4yae
ITyHKTOB.

O6a ¢enomeHa SBIAIOTCS, KaK 3TO yKe OBUIO yKa3aHO BHIIIE, a0COJIOTHO
¢bynnamentanbupiMu - [IpaBunamu/Bo3mMoxkHOCTIME, KOTOpble Kak Bo3moxkHOCTH
00€eCcIeunBarOT BO3MOXKHOCTh CYIIIECTBOBAHMS KaKOW-THMO0 WH(pOpMaIMu BOOOIIES
[“IIpocTpanctBo™], m moboro ee usMmeHeHus [“Bpems”], “Bpems” ectb Hekoe
“NpOCTPAaHCTBO ISl HW3MEHSIOIIUXCS COCTOSIHUM®, €CIM 4YTO-TO HW3MEHSIETCS;
dopmupys  TakuM ~ oOpazoM Ul MH()OPMAIMOHHBIX  MATTEPHOB/CHCTEM
“mpoctpaHcTBa-BpeMeHa’. Bce/kaxkapie WHGOPMAIMOHHBIE TATTEPHBI, BKJIIOYAs
BCe/Kax/ible 00BEKTHI/CUCTEMBI B cucteMax “Marepust” u “Co3HaHue”, CyIIECTBYIOT
U U3MEHAIOTCS B COOTBETCTBYIOIIMX MPOCTPAHCTBAX-BpEMEHAX, KOTOPbIE, HECMOTPS
Ha abcomoTHYI0 (QyHAaMeHTanbHOCTh 3THX [IpaBun/Bo3moxHOCTEeN GopMUpYIOTCS
MMEHHO KOHKPETHBIMH OOBEKTaMH/CUCTEMaMHU. Bxiouas 4YHCIO W3MepeHUi
IIPOCTPAHCTB-BPEMEH  ONPEIEISIFOTCS, HAIpPUMEpP UUCIO  IPOCTPAHCTBEHHBIX
U3MEpEeHull, TeM, CKOJbKO HE3aBUCHUMBIX HW3MEHEHUH MPOCTPAHCTBEHHOTO
MOJIOKEHHSI CYLIECTBYeT B JaHHOHM cucteme. Hampumep, yToOBI HamucaTh TEKCT
HeoOXoauMo uMeTh 2D nuct Oymaru, u 3TOT (PakT OnpeAesIseTcsl TpaMMaTHIeCKUMU
IIpaBWJIaMH B CHUCTEME “‘A3bIK + nucarenb’ . IloCKOIBbKY 3JIEMEHTBI CHCTEMBI
“Co3HaHue” He-MaTepualibHbI, MpOCTpaHCTBa-BpeMeHa Marepuu u Co3HaHuUs, IO
KpalHeW Mepe YaCTUYHO, PA3JIMYHBIL.

Takum o00pa3oMm, B OIpENEIEHHOM CMBICIE KaXJ0€ IPOCTPAHCTBO-BPEMS
KaKJIOTO O0BEKTa/CHUCTEMBI “‘TIOPOKIAETCS STUM NATTEPHOM/CHCTEMOM, KOTJIa OH
“BBIOMpAET M HCIOJNB3yeT  HEOOXOJMMbIE JJsi HEro IMPOCTPAHCTBEHHBIE U



BPEMECHHBIC H3MEpPEHHUsT W3 MPOCTPAHCTBAa-BpeMeHHM MHOXKECTBa, KOTOpOE, IIo-
BHIUMOMY, HuMeeT [a0OcomoTHO?] OECKOHEYHOe 4HCIIO, 10 KpalhHed Mepe
MIPOCTPAHCTBEHHBIX, M3MepeHuid. OIHaKO AJis CTAOUIBLHOTO CYIECTBOBAHUS CHCTEM
00BEKTOB HEOOXOIUMO IS OOBEKTOB, XOTS OHM MOTYT OBITh BEChbMa Pa3IUYHBI,
HCIIOJIB30BATh HECKHC O6H_[I/Ie YHI/IBepCEUIBHBIG HpaBI/I.Ha/BOBMO)KHOCTI/I A UX
CYIIECTBOBAHUS M W3MEHEHUH, OHU HE JOJKHBI UMETh BO3MOXXHOCTH BO3JICHCTBUS
Ha HEUX. [IpyruMu cioBamMu in B CTa0MJIBHBIX CHCTEMAX MPOCTPAHCTBO-BpeMs
CHCTEMBI ABJIAETCH ““a0COMIOTHLIM® 1JISI KAXKA0I0 DJIEMEHTA TAKUX CHCTEM.

Kak u mpocrpanctBo-BpeMs Matepun abCOMIOTHO IJI KaXXA0r0 MaTepuaibHOro
o0BEKTa, W, KAaK OSTO TOKa3zaHO B HHQOpMaMoOHHOW Monenu [4], ecth [5]4D
EBknumoB  “mycToil  KOHTEWHEp”  KaK BO3MOXHOCTb  Pa3MECTUTh  TJE-TO
JMHAMUYECKYI0 HHPOPMALMOHHYIO cucTeMy ‘“‘Marepusi”’, 1 cooTBeTcTBYIOIIEE [5]4D
Euclidian [maTematnueckoe] mpocTpaHcTBO-BpeMsi B (usnueckux Teopusax. OHO

€C_99

MMEET JBa BPEMEHHBIX HM3MEPEHUs: W3MEpPEeHHe ‘‘KOOpAMHATHOEe Bpems , “T’, u

9 &

W3MEpEHHE “UCTUHHOE BpeMs, “1”; 1 3 MPOCTPAHCTBEHHBIX U3MEPECHUS.

[TpaBUI0/BO3MOXKHOCTE “UCTUHHOE BpeMs €CTh aOCOJIOTHO (pyHIaMEHTAJIbHOE
MIPaBUIJIO/BO3MOKHOCTh, KOTOPOE KOHTPOIUPYET U 00ecrednBaeT MPOCTPAHCTBO ISt
BCEX M3MEHEHMH BO BCEX IMHAMHUYECKHX cHcTeMax B MHOXeCTBe, BKIIOYas BCe
MaTepuagbHble OOBEKTHI B CHUCTEME M BCIO cucremy ‘“Marepus’ B 1enoMm. B
COOTBETCTBUHM C 3THUM MPABUJIOM KaXJ0€ HM3MEHEHHE JH000ro OO0BEeKTa/CHCTEMBbI
HE00XOIMMO COMPOBOXK/IAETCS HEKUM HEHYJIEBBIM MHTEPBAJIOM UCTUHHOTO BPEMEHH,
At, Takum 00pazoM, MpPH KaKIOM H3MEHEHHWU HW3MEHSIOMMICI OOBEKT/CHUCTEMA
NBIKETCS B JAaHHOM HW3MEPEHUMH Ha BpeMeHHoe pacctosiHue Af. V3mepenue
UCTUHHOTO BpEMEHH B HUH(GOPMALMOHHOW MOJENU BBIIIE SBISETCS MSATHIM
M3MEPEHUEM MPOCTPaHCTBA-BpeMeHu Matepuu.

[IpaBuI0/BO3MOKHOCTE “KOOpPAWHATHOE BpeMs’ OOecleYrBaeT MPOCTPAHCTBO
UIsi  OOpaTUMBIX  TOCTEAOBATEIBHOCTEH  WM3MEHEHWW [4TO  HEJIOTMYHO, B
ONpPEACIEHHON CTENEHU Il OJHOHAIPABIEHHOIO “UCTMHHOIO BpPEMEHH’], U
KOHTPOJHMPYET TOJBKO M3MEHEHHs] BHYTPEHHUX COCTOSHUN (yHIaMEHTATbHBIX
(bepMHOHOB U , 1ajiee, COOTBETCTBEHHO, CUCTEM ()EPMHUOHOB, T.€. 3JIeMEeHTapHbIX “T-
gactuiy” u “T-ten” [4]; koTopeie 00pa3yroTcsi MPU BO3JMEHUCTBHSIX HEHYJIEBBIX
KOMITOHCHTOB B KOOPAMHATHOM BpeMeHu 4D uMmynbCcoB W TakuM 00pa3oM OHHU
BCErga JBHKYTCS BJOJb OCH KOOPAMHATHOIO BPEMEHHU, XOTS MOIYT, TaKKe,
nsuratbed U B 3D npoctpancTBe. KoopanHaTHOE BpeMsl €CTh HYJIEBOE U3MEPEHHE B
[Taxke, koHEUHO, abcomoTHOM] 4D moanpocTpaHcTBe-BpeMeHn Matepun, KOTopoe
COJIEP/KUT, KPOME KOOPAMHATHOIO BPEMEHH, 3 NMPOCTPAHCTBEHHBIX U3MepeHus. B
COOTBETCTBUM C 3THM IIPAaBWJIOM KaKJ0€ HM3MEHEHHE BHYTPEHHErO COCTOSIHUS
(bepMuoHa HEOOXOAUMO COMPOBOXKAACTCS HEHYJIEBBIM WHTEPBAIOM KOOPIWHATHOTO
BpeMEHHU, A7, TaK YTO NPH KaXKJIOM TaKOM M3MEHEHUH Kaxabld T-o0beKT/crucreMa
IBUKETCS B KOOPAMHATHOM BPEMEHM Ha BPEMEHHOE pACCTOsIHME AT, OJHAKO, B
OTJINYME OT UCTUHHOTO BPEMEHM, 3TH HHTEPBAJIBI MMEKT PA3JMYHBIC 3HAKU IpU
MPSIMBIX ¥ OOPATHBIX U3MEHEHHSX.

ITo xoHBeHIUM (yHIAMEHTaIbHBIE (PEPMHOHBI U YACTHUIIBI, TENA, T.II. COCTOSIUE
u3 (EPMHOHOB, H3MEHSIOT CBOM BHYTPEHHHE COCTOSHHUS B ‘‘TIOJNOXXKHUTEIHHOM
HaIllpaBJICHHUU, TAK YTO 3TU U3MCHCHUA COIIPOBONKAAIOTCA IOJIOXKUTCIbHBIMU AT, u
U3MEHSIOIIMECS  YacTHULBI  JIBIXKYTCA B TOJIOKUTEILHOM  HaIlpaBJIEHUU
KOOPAWHATHOI'0 BPCMCHHU. COOTBETCTBEHHO H3MEHEHUS BHYTPCHHUX COCTOSIHUU



aHTU()EPMHOHOB M  HMX CHUCTEM, KOTOpbIE CYIIECTBYIOT M HW3MEHSIOTCS Kak
PEBEPCUBHBIE BEPCUHM COOTBETCTBYIOIIUX (PEPMUOHOB, PEBEPCUBHBI, U OHU JABHKYTCS
B 00paTHOM, T.€. OTPUIIATEIILHOM HAIPaBJICHUH KOOPAUHATHOTO BPEMEHH.

Ortcrona cnepyer, noyemy noraaku Stueckelberg and Feynman [5], [6], kTO
MPENNONIOKWIN, YTO aHTHUYACTUIBl ABMXKYTCS B OTPHULIATEILHOM BPEMEHHOMN
HaIpaBIIEHNUH, OKA3aIHCh aJICKBATHBIMH PEaTbHOCTH U 3PPEKTUBHO UCTIOIB3YIOTCS B
3JIEKTPOJMHAMUKE, XOTS 3T0 mpotuBopeuruT CTO, rIe HeT Takoro JBHKEHUS.
Onnako B CTO ¢dopmanbHO CyIIECTBYIOT “OTpULIATENbHBIE SHEPIUU”’, TIOCKOJIBKY
sHeprusi B CTO, dakTtuueckn, SBIASETCS BEKTOPOM, T.K. SIBISACTCS HYJIEBOU
KOMIIOHEHTOM BEKTOpa 4-UMIyJibca. DTO MO3BOJUIIO paHee [lupaky mpearnonokuTh
CYLIECTBOBAHME aHTUYACTHUIL U JI0TaJIKaM BBIILIE.

B nelicTBUTENBHOCTH 53HEPTUsl €CTh CKajsip, HO 4D mMmnynbcsl yactuir B 4D
MOA-IIPOCTPAHCTBE JEHUCTBUTEIBHO UMEIOT + HYJEBBIE [B KOOPAUHATHOM BPEMEHH]
KOMITOHEHTBI, KOTOpBIE CO3JAIOT YaCTULBI M AHTHYACTHUIIBI; KOTOPBIE, B CBOKO
ouepesib, ABMKYTCS B 3TOM MOJI-TIPOCTPAHCTBE MPAKTHYECKU B JTFOOOM HaIlpaBICHHUH,

uMes MMIOyIbchl P=mc¢ u oHeprusmu E =mc’, Tle HHEpUUOHHAs Macca
m

m= m ,.-d m, €CTb Macca I0KOs YaCTHIIBL.

Onucanne NBYKCHHS YacTUIl M TEJl CTAHOBUTCS IPOINE, €CIM HHTEPBAIBI B
000MX BpPEMEHHBIX H3MEPEHHUSX HCIOJb30BaTh Kak “cT” u “ct”, toe “c” ecTh
CTaHJApTHasT CKOPOCTb CBETa, YTO OKAa3bIBA€TCSi BO3MOXXHBIM  BCJIEICTBUE
“IImaHKOBCKOM™ CTaHIAapTU3aAlMH JIOTUYECKUX IMEPEXOJO0B BBHIIIE, B TAKOM ClIy4yae
peann3yeTcss BO3MOXXHOCTh “‘equal footing” mnpum  ABMKEHMHM MaTepHAIbHBIX
00BEKTOB M B IPOCTPAHCTBE, M B 000MX BPEMEHAX.

HpI/I BBCACHHNHU JAaHHBIX MCTPHUK, IMPAKTUYCCKU gce/kasicovle (3a UCKJIlOYeHUuem

HEKOMOopbIX IK30MUYECKUX yacmuy, Kaxk, Hanpumep, 7T’ me3onuvl [4]) mamepuanvhvie
0b6vexmul, nocie moeo kax 6 Hauane Mamepus nonyuuna 6oavuiyo nopyuto snepeuu
u 8 pezynbmame Oelticmeus 3aKOHA COXPAHeHUsl IHep2Ul, 8 OalbHeluem NOCMOIHHO

[xOTs TepMUH “TIOCTOSIHHO” HE BIIOJHE KOPPEKTEH, B OINPENEICHHOM CMbiciie. B
dbyHIaMEHTANBHOW TIYOWMHE KaKIbIii MaTepuaibHBI OOBEKT IBMIKETCSA ‘‘IIar 3a
marom”, B TO BpeMsi KaK BHYTPH LIaroB €ro MO3WIUS B MPOCTPAHCTBE W B 00OMX
BpEMEHAaX HEONpEJEeJIeHHAa BCIEACTBHE KBAHTOBOTO orpaHuueHuss (/) Ha
¢dusnveckoe AEUCTBUE BHIIIE; OJHAKO 3TOT (aKT 3/1€Ch HE CYIIECTBEHEH, ITOCKOJIBKY
MBI paccMaTpuBaeM JABM)XCHHE U B3aUMOACHCTBHS MaKpOOOBEKTOB MPU IHEPIHX,
KOTJIa KBAaHTOBO-MeXaHu4ecKue 3(pPeKThl npeHeOpex Mo Majbl],

u 6cezoa osudicymes 6 4D noonpocmpancmee ¢ 4D ckopocmamu, Komopbie umerom
uoeHmuuHvle aOCONIOMHbBIE 3HAYEHUs, pAaeHble CMAHOAPMHOL CKOpOoCmu ceemd.
O,Z[HOBpeMeHHO BCG/Ka)K,Z[BIe O6’beKTBI BCCrAa ABHUIXKXYTCA B HCTUHHOM BPCMCHHU
(BI1OJIb OCH U3MEPEHUS HCTUHHOTO BPEMEHH) CO CKOPOCTHIO CBETA.

“S-00bekTHI’, KOTOpBIE 00pa3yioTcs 4D wummynascamMu ¢ He-HyIeBbIMH 3D
MPOCTPAHCTBEHHBIMM KOMIIOHEHTAMH, W HWMEHHO JaHHBIMU KOMIIOHEHTaMHU,
HarpuMep S-dacTuiibl “DOTOHBI”, XOTS M MOCTOSHHO M3MEHSIOT CBOM BHYTPEHHHE
cocTosiHus B 4D MoA-poCTpaHCTBE, HAa MaKpO-YPOBHE, T.€. KaK “IeJIbHbIe O0BEKTHI”



JBUKYTCSL CO CKOPOCTBIO CBeTa TOJNbKO B 3D mpocTpaHCTBE. S-00BEKTHI HE MOTYT
IBUTATbCI B KOOPAMHATHOM BpEMEHH, IMONBbITKA MepenaTh WM HMITYIbC,
HaIpPaBIICHHBIN BIOJIb OCH KOOPAMHATHOTO BPEMEHH MPHUBOIUT K MOSBICHUIO HOBBIX
T-vacTui; ecnu S- yactuna GOTOH, TO, HampuMep, oOpazyeTcs dYalle BCEro napa
AJIEKTPOH+IIO3UTPOH.

JIBmwkenne T-o0BEKTOB, KOrJa OHUM HAXOJATCS B IIOKOE OTHOCUTEIbHO 3D
nmpoctpancTBa S-yactuil “GoToHbl” MoKazaHo Ha Fig.1.

[Ipu Bo3geiictBuum Ha  T-00BeKT ¢ mepemadeld €My  HE-HYJIEBOTO
IIPOCTPAHCTBEHHOI'0 MMITYJIbCA, OH JBUXKETCS TaKXkKe M B IpocTpaHcTBe. lIpumep,
KOTJla YacTHUIIbI U Teja (CTEP)KeHb M aHTHUCTEPIKEHB), KOTOphIe MokazaHbl Ha Fig.1
BBIIIE JIBUJKYTCSI B IPOCTPAHCTBE CO CKOPOCTHIO OKOJIO MOJIOBUHBI CKOPOCTU CBETA,
nmokasas Ha Fig.2.

cT 4
particle
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photon

Y

photon_
o antirod
antiparticle

Fig. 1.[IlocTossHHOE HO HE HENPEepHIBHOE| ABIKECHHE MAaTEPHAIBHBIX 00BEKTOB B INIOCKOCTH (X, C T)

4D mon- mpoctpaHctBa Marepuna T- O0OBEKTHI, 3/1eCh YacTHIA, AHTUYACTHIA, CTEPKEHb, M

“aHTHCTEP>KeHb’, UMEIONINE JUTMHBI L Haxomarcs B mokoe B 3D mpocTpaHCTBE. S-4acTHIBI, T.C.
(13

¢boToHBI [0003HAYEHBI KaK  ‘‘-------- ” ], KOTOpbIE BpeMsI OT BPEMEHH H3IIy4alOTCS YaCTHIIAMH H
CTEPKHSIMH, IBUKYTCS TOIbKO B 3D mpocTpaHCTBE U HE IBUKYTCS B KOOPIUHATHOM BPEMCHHU.

OpHoBpeMeHHO Bce, T.e. T- U S-00BEKTHl ABMXKYTCS B 5-M, T.€. UCTHHHOTO
BpeMeHH, u3MepeHun ¢ 1D ckopocThio cBeTa, Kak 3TO Mmoka3aHo Ha Fig.3.
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Fig.2. Yactuis! u crepkHH, MokazanHple Ha Fig.1, nBmxyTcs B 4D mOA-MpoCTpaHCTBE CO CKOPOCTHIO
V 0KO0JIO TIOJIOBHMHBI CKOPOCTH cBeTa. [TOCKONBKY KaKIbli OOBEKT NBIDKETCS B IOA-IPOCTPAHCTBE
TOJIBKO CO CKOpPOCTBIO CBETa, MPOCTPAHCTBEHHBIE BO3ACHCTBHS HW3MEHSIOT, TMpexnae Bcero, 4D
HampapyieHus1 NBIKeHUs. CTEp)KHH IOTIOTHHUTENHHO TOBOPAYMBAIOTCA B IUIOCKOCTH (X,c7) (CM.

HIDKE); IPOCTPAHCTBEHHBIE IPOCKLMK cTepikHeid, L, pasupt L = L(1— V)"
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Fig.3 Yactums! u crepxan Ha Fig. 2 2 [Kak 1 KaXIbIid MaTepHalbHBIN 00BeKT U cuctema “Marepus”
B LIEJIOM, KOTOpbIE BCErJia HAXOJATCS B OJHOM M TOM JK€ MOMEHTE HCTHHHOTO BPEMEHU C
Hauana]iBmxyTcst B M3MEPEHUH/OCH HCTHHHOTO BPEMEHHU B COCTOSIHHSX, B KAKHX OHH JABHXYTCS B 4D

runepruiockoctsix  [SD mpoctpanctea-Bpemenn Martepun] ¢t = cty +k(Act); k=12

HpOCTpaHCTBeHHLIe JJIMHBI ABUKYIIUXCS CTep)KHefI COKpaIllCHbl KaK 3TO MOKa3aHO Ha Flg2

Taxum o0Opa3oM, eciii HeKast aDCOJIIOTHASA CHCTEMa OTCYETa [T.e. CHCTEeMa, COCTOsAIIAs U3
HaOIroAaTeNsd, 4acoB W JMHEEK C MacIiTaboM, KOTOPhIE HAaXOmITCs B abcomoTHoM 3D
MOKOE] COMEPIKUT dYachl, KOTOpbIe OOBIYHO T-Tenma, TO dYackl JBHXKYTCS BIOJNb CT



KOOpPJIMHATHOW OCH C MaKCHMaJbHOM CKOpOCThIO, T.€. ¢ 1D cKopocThio cBeTa; Korja
VM3MEHEHHE BHYTPEHHETO COCTOSHHSI TaKMX YacOB MPOMCXOIUT C MaKCHMAaJbHOW YacTOTOH,
Y, TIOCKOJIBKY Yachl €CTh MPUOOp, KOTOPHIN MOKa3bIBAaET, KAK M3MEHSCTCS €r0 BHYTPEHHEE
COCTOSIHHE, OHM TaKXK€ TUKAIOT C MAKCUMaJIbHOM YaCTOTOM

COOTBETCTBEHHO, TIOCKOJIBKY BCE YacChl ITOKa3bIBAIOT HW3MEHEHHWE WMEHHO
MHTEPBAJIOB KOOPAMHATHOIO BPEMEHHU [T.€. KAK OHU JBUXKYTCS BJIOJIb HYJIEBOU OCH B
4D moA-mpOCTpaHCTBE], Yachl, HAXOJSANIMECS B TOKOE B a0OCONIOTHOM CHCTEME
OTCYETA IOKA3bIBAIOT MHTEPBAJIbl KOOPAMHATHOIO BPEMEHH, At;, KOTOPBHIE paBHBI
WHTEpBajaM UCTUHHOTO BpeMeHH, At;

[O0a BPEMEHHBIX HWHTEpBaJa ISl BCEX T-00beKTOB Bcerma IIOCTOSIHHO
yBeNnu4uBaOTCA [ T-aHTHOOBEKTOB MHTEPBAJIBl KOOPIUHATHOTO BPEMEHHU BCET/Ia
YBEIMYUBAIOTCS B OTPHUIIATEILHOM HANpPABJICHHUH]|, XOTS W 1O pa3sHOMy. Bce st
00BEKTHI UMEIOT MAcChl TIOKOS U IIPU HEHYJIEBBIX MPOCTPaHCTBEHHBIX 3D ckopocTsx
HMEIOT CKOPOCTh B KOOPAMHATHOM BPEMEHH, B COOTBETCTBHU C TeopeMoit [Tudaropa,
MEHBIIIE YeM CKOPOCTh CBETa. S-000BEKThI KOTOpPHIE HE HMMEIT MacC TOKOs,
HarpuMep (OTOHBI, HE JIBWIKYTCS B KOOPAMHATHOM BPEMEHH, M, COOTBETCTBEHHO,
JBUKYTCS TOJIBKO B ICTUHHOM BPEMEHH CO CKOPOCThIO CBETA]

Taxum obpa3om, ecnu MatepuaibHas T-Touka JBMKETCS BIOJIb OcH X B HEKOEH
aOCOJIIOTHOM CHCTEME OTCYeTa CO CKOPOCThIO V, M eciim JaHHas TOYKa Hadasa
nerxkenue B touke (0,0) miockoctu (X,cr), ee peanbHOoe monoxkeHue B 4D mog-

IIPOCTPAHCTBE €CTh:
- NPOCTPAHCTBEHHAs KoopauHara x, = V7 ;

- KOOpAMHATHO-BpEMEHHasi KOOPAMHATA, B COOTBETCTBHH ¢ TeopeMoii [Tudaropa,
cr, =ct(l -V

Korzaa B mpocTpaHCTBE IBHKETCA KeCTKOE He TOUYeyHoe T-TeJs10, ero 1BHKEeHNE
CTaHOBHTCA OoJjiee CI0XKHBIM. [10CKONBKY Kascoas yuacmuya ecTh HeKUil 3aMKHYTBIH,
BCEr/la IUKINYECKH paboTaroIMil alropuT™, OHa sA81demcs Hekum 4D eupockonom,
Komopuli  6cez0a opueHmuposan 6 4D noo-npocmpancmee OMHOCUMENbHO
Hanpasnenus ee 4D oOsudiceHus, ecTb BCE OCHOBAHUS MPEIIONIOKUTh, YMO 8EKMOp
Vello8oll  CKOpOCMU 2UPOCKONA Hanpaeien 6ce2oa 800ab [*]4D wuanpasnenus
CKOpocmu  yacmuywl, U, COOMBEMCMEEHHO, €20 HANpAaeleHue pasiudHo npu
PA3IUYHBIX NPOCMPAHCMBEHHbIX CKOpOoCcmAX yacmuy. [{ns ~ TOYEUHBIX YaCTHUIL
TMaHHBIN (akT He cymecTBeHeH (cM. Figs. 1, 2), oqHako 3To BaXXHO JJI HE TOUCUHBIX
MaKpOTeJl, KOTOPbIE COCTOAT U3 4acTull. Ec/iM Teao J0CTaTOYHO #XKecTKoe, TeJI0 B
HeJIOM TaKKe OpPHEHTHPYETCHA OTHOCUTEJIbLHO HampasJjieHuss ero 4D
HANIPaBJICHUS ABHKeHUsI, U 1P U3MEHEHUU CKOPOCTU MEHSET CBOIO OPUEHTALUIO.
COOTBETCTBEHHO TMOSBISAETCS JAONMOJHHUTENbHOE [IBHKEHHUE Teda — Telo
[IOBOPAUYMBAETCS HAa HEKOTOPBIM Yroid B IUIOCKOCTH (X,cT); B COOTBETCTBUU C

Teopemoii [Tugaropa kocunyc nansoro yrna pases (1-V?/c*)"2.

Takum 0O6pa3zoM, TOUKU Tesla B TUIOCKOCTHU (X,cT) pa3MemaroTcsl Tak, 4To UX
peallbHbIE MPOCTPAHCTBEHHBIE KOOPAMHATBI 3aBUCAT OT KX IIOJOXKEHUSA B
KOOp/JMHATHOM BpEeMEHH, U OOpaTHO — KOOPAMHATHI B KOOPAMHATHOM BpEMEHU
3aBUCAT OT IIOJIOXKCHMSI TOYEK B NMpOCTpaHCTBE. COOTBETCTBEHHO, €CJIH TEIIO €CTh
KECTKHUM, MMEIOIIUI HEHYJIEBYI0 MacCy IIOKOS W JUIMHY, L, CTep»eHb, KOTOPbIU
JBIOKETCSI BOJAb OCH X aOCOJIOTHOW CHCTEMBI OTCUETa, U IPU 3TOM OChb CTEP’KHS



HallpaBJIeHa BJOJb OCU X, 3aBUCUMBIEC APYT OT APYra ypaBHEHUS IBUXKCHHUS TOYEK
crepxkHa B 4D moa-mpocTpaHCTBE B KOOPJAMHATHOM CHUCTEME CHUCTEMbI OTCUYETa
ABJIAKOTCA:

x,(z) =Vt+u(l-V?*/cH)"?
Vu
cr,(z)=ct(1-V? /)" F— |
c (1
ul1(0,L)
rae B “F 7 3HaK “-” MpUMEHAETCS NMPU ABUKEHUM Tel, “+” I aHTU-TEN, U U €CTh
HEKas nepemMeHHasi, kotopas usmensercs ot 0 to L.

OueBUAHO, UYTO YpPaABHEHHMsI JBHMKEHUS To4dek crep:xkHsa (1) 23T0
npeodpa3oBanusi JlopeHUa eciM MbI 3aMeHHM U — X , X, — X, U c[, —» cf' B

clilydae KOTJa IMO3MIMU TOYeK oTcuera B abcomorHoM (K) m mewkymeiics (K')
CHCTEM OTCYeTa B HEKUM MOMEHT coBmaaaroT kak ToukH (0,0,0,0):
. x—Vt
X = (1 _V2 /CZ)I/Z

ct'izx'
TV (1

[u, xoHewHo, y=y' u z=z ] omHAKO, 3TH ypaBHEHHS MCTHHHBI TOJBKO IS TOUYCK
CTEPKHSI, KOTOPbIE UMEIOT peajibHbIe KOOPAUHATHI B 4D MOJI-IPOCTPAHCTBE KakK:

x, O[Ve,Vt+L(A-V* /)]

L

2 2\1/2 Vi 2 28\1/27° (lb)
cr, Ulct-V"/c™) " F—,ct1-V"/c")""]
C

B To Bpemsi Kak CTEpXKEHb HE I[MOBOPAYMBACTCS B IMPOCTPAHCTBE M OCTACTCS
napasuieabHbiM ocsiM X U X' .

Bce BbIlIe coBepIIEHHO aHAIOTUYHO Npeodpa3zoBaHusM [ anumest

x=Vt+x';
r=t 2)

KOTOpBIC PeajibHO BEPHBI  TOJNBKO JUIsi X BHYTPH DPAaBHOMEPHO JIBIDKYIIEHCS
“I"anuneeBCKON KarOThI”, T/I€ “MyXH JIETAlOT, @ BUJIKH U KOTJIETHI HE JIETAIOT TOYHO
TaK e KaK U B TaBepHE Ha Oepery’”’ [BepHBI, KOHEUYHO, HAa BCEM KOpabJe], BHE KarOThI
HE MOYeET OBITh JBMKYIIUXCSA X' [M, HAIPUMED, JINHEEK JJIsl H3MEPEHUSI KOOPIHHAT];
T.e. mpeoOpa3oBanus ["anmuiest Tak Ke SBISIOTCS yYPAaBHEHUSMHU JBIKEHUS TOYEK
BHYTPH KalOTHI, M, TaK K€, X W X OTHOCATCS K OAHHM M TE€M K€ TOYKAM OJHOI0 U
TOrO0 e adcooTHOro 3D nmpocTrpancTBa.

OnHako BCIEACTBUE BBICOKOW CHUMMETpPHM  (PU3MUYECKMX 3aKOHOB (M,
COOTBETCTBEHHO, NPUMEHUMOCTH “TIPUHIMIIA OTHOCHUTEJIBHOCTH ) [HE TOJBKO
MeXaHW4YecKol| auHammukm, obe cuctemsl ypaBHeHwit Eqs.(1) u Egs.(2) moryr
MPUMEHATHCS B (PU3MUECKHX TEOPHSIX KaK MPeoOpa3oBaHUsS MEXIY OTHOCHTEIBHO



OBYOKYyIIMMKCS B 3D mpocTpaHCTBE MHEPLUAIBHBIX CUCTEM OTCYETA, KOTAA TOUKH B
IIPOCTPAHCTBE-BPEMEHHN MOTYT, Ha MEPBBIN B3I, ObITh IPOU3BOJILHBIMY, B T.4. BHE
“kabMH”, U TaK OCHM KOOPAMHATHBIX CHCTEM CHUCTEM OTCUeTa MOT'YT OBITh TaKKe
IIPOU3BOJILHBIMH, BKJIIOUYasi OECKOHEUHBIMH.

DTO NMPUHIMITHAIBHO BEPHO I TipeoOpa3zoBanmii [ anmmes, mockonbky Eqgs.(2)
MOJTHOCTBIO CHMMETPUYHBI ITpH 3aMeHe X — x,V — =V u 06paTHO; TaKuM 00pa3om,
B JIaHHOM CJIy4ae€ HET NPUYUH BBLICIATH KAaKOE-TO OINpeAeNIEHHOE NBU)KEHUE U
COOTBETCTBYIOIIYIO CHCTeMY OTcueTa. [1o-BuamMomMy 3T0 ObLIIO OCHOBHBIM PE30HOM
st [lyankape nnst yrBepknaenus eme B 1902 [7] 9To HEBO3MOXHO OOHAPYKHUTh
HEKoe “abCONIOTHOE MBMKEHHE , XOTS YK€ B JAaHHOW KHUTE OH IHUIIET, HAIPUMeED,
YTO B PEAIBHOCTH JABIDKYIIMECS CHUCTEMBbl OTCUETa HE SBISIOTCA IOJTHOCTHIO
OJIMHAKOBBIMHU U OJIHOBPEMEHHBIE COOBITHS B OJIHON CHCTEME HE OJTHOBPEMEHHHI B
JIpyroi, OTHOCUTEIBbHO JBHXKYIIEHUCS CUCTEME.

[Ipu sTOM U3 (pakTa >KBUBAJICHTHOCTH TpeoOpa3oBaHmii ['amwiies HUKTO B Te
BpeMeHa He Tpedrnonaral  OTCYTCTBHE  abconoTrHOoro  “HplOTOHOBCKOTO”
IPOCTPAaHCTBA, TAaKOE 3aKJIIOYCHUE HE CIEAyeT, KOHEYHO, M3 (aKTa, YTO JAHHOE
MIPOCTPAHCTBO HE MOXKET OBITh OOHAPYKEHO C MPUMEHEHHEM (PU3NYECKUX PHUOOPOB.

U xorna npoGieMsl, MOSBUBIIUECS B pe3ybTaTe SKCIEPUMEHTOB MaliKeIbCcoHa U
Mopnu, a Tak ke (akra, yTO ypaBHEHHMs MakcBe/la He WHBAPHAHTHBI IIpU
npeoOpazoBanusx [anunes, 6pun pemensl B Teopun Jlopenna [8], [9] oTkpbiTHEM
npeoOpaszoBanuii JlopeHnia; cHoBa, HUKTO, BKJIo4as JlopeHa (KOTOPBIM BEPUIT YTO
abcomoTHOe EBKIMIOBO MpoOCTpaHCTBO-BpeMsi Bcerda, a0 1928 [10]), He
Iperoiaral OTCyTCTBAE a0COMIOTHBIX IPOCTPAHCTBA U BpeMeHH. Bunumo nosromy
[Tyankape He HCKIIOYaJ, YTO aOCOJIIOTHOE TMPOCTPAHCTBO-BPEMsl KOT/a-HHOYIb
Oynmer oOHapyxeno [7]. CoorBerctBeHHO JlopeHIT TIOHMMal BpPEMEHHYIO
NEPEMEHHYIO B MOJYYCHHBIX NPeoOpa3oBaHUAX KaKk HEKOoe ‘‘JIOKaIbHOE Bpems’,
KOTOpOE HE €CTh TO K€ CaMOe, YTO “‘OHTOJIOTUYECKOE™ BPEMSI.

C npyroii CcTOpOHBI JaHHas TmpoOnema OblIa HECYIIECTBEHHA  JUIA
KOHBEHIIMAINCTA, KTO 3HAJI, YTO MPAaKTHUYECKH Bce B Hayke OCHOBAaHO Ha KAaKUX-TO
KOHBEHIIMAX; M IIOSBJIEHUE €II€ OJHOM HHUYEr0 HE MEHSIO B CYIIECTBYIOLIEH
CUTYAaLHH.

Onnako ypaBHeHmsi mpeoOpazoBanuii Egs.(1) m Eqs.(2) npuHmMnuaisHO
pasnmuunbl. [Ipexxae Bcero B mpeobpazoBaHusx JIOpeHIa MOSBISETCS 3aBUCHUMOCTD
MEXIYy TPOCTPAaHCTBEHHBIMM M BpEeMEHHON mnepemeHHbIMU. Kpome Toro
HHCTPYMCHTBI B OTHOCHUTCIIBHO ABUIKYHIUXCA CUCTEMAX TaKXeE peajdbHO
OTJIMYAIOTCS, JTIMHEWKHU B ABWKYLIECHCS CHCTEME pPEaJbHO ‘‘COKpalleHbl’ M Yachl
peasbHO THUKAIOT MEIJIEHHEE, B CPAaBHEHUHU C JMHEWKaMU M yacaMy B aOCOJIOTHOU
cucreme. T.e. cucTeMbl peanbHO, (U3MUECKH, pa3nuyHbl. W, Kpome TOro, 4ro
HaMHOTI'O 60.]166 Ba’XXHO, U3 TIOCTYyJiaTa, YTO BCC HMHCPHIHAJIBHBIC CHUCTCMBI OTCYUCTA
MOJIHOCTHIO W COBEPIIEHHO 5KBUBAJCHTHBI, HEMEIJEHHO MPSMO U OJHO3HAYHO
crenyer 000e YHCIO OYEBUIAHO OECCMBICICHHBIX YTBEPXKACHUH, BKIOYAs IS
cllydas BBILLIE: €CJIH, HallpuMep, €cTh JBE OTHOCHTEIHHO JABIXKYILIHUECS CHCTEMBI
0OTCuCTa, TO U3 TMOCTyJlaTa HX OSKBUBAJICHTHOCTH OJHO3HAYHO CJICAYCT YTO,
HampuMep, Kakaas JIMHeiKka B KaXJI0H cucTeMe OJHOBPEMEHHO COKpalleHa U He
COKpAIIeHa; U KaXKJble Yachl THKAIOT OJHOBPEMEHHO MEIJICHHEe M OBICTpee YeM B
apyroi cucteme [xopomo u3BecTHas “‘Dingle mpobnema” B crnenuanbHON Teopuun



OTHOCUTENLHOCTH]|, YTO €CThb OYeBUIHAS OECCMBICIHIA;, HECKOJBKO APYTrUX
OCECCMBICIIEHHBIX CIEACTBUM, KOTOPBIC MPSMO M OJHO3HAYHO CJIEIYIOT M3 MOCTYyJaTa
SKBUBAJIEHTHOCTH, NpUBEIeHbI B [11].

TeMm He MeHee, B IIMPOKO M3BECTHOU cTarhe DiHmTeHa [12] 1905 r. nmonnas
SKBUBAJICHTHOCTh HMHEPIHAIBHBIX CHCTEM OTCYETa U OTCYTCTBHE aOCOIIOTHOTO
MIPOCTPAHCTBA- BPEMEHH U A0COTIOTHBIX CHCTEM OTCUYETa OBLTU MOCTYIUPOBAHEI.

B nanpheiimem MuHKOBCKHN — 3aBepuimyl (OPMHUPOBAHHUE CYIIECTBYIOIIEH
CEeroaHs BepCcHM ‘‘CllellMaIbHOM Teopuu OTHocuTenbHOCTH [13], rme Bce
MepeMEeHHbIe B MpeoOpa3oBanmsix JlopeHna ObLIM OOBSBICHBI PEATbHBIME TOYKAMU
MPOCTPAHCTBA-BPEMEHH  [0€30THOCUTENBHO K MaTepHallbHBIM 00BEeKTaMm]|, U
dbopManbpHas B3aWMHash 3aBHCHUMOCTh IPOCTPAHCTBA M BPEMEHH ObLIa TaKXKe
MOCTYJIMpOBaHa CYIIECTBYIOIICH peanbHO. 1o “‘pemmmuio”  Dingle mpobGiemy,
MOCKOJIKY B JIAaHHOM ClIy4ae yTBEpKIaeTcs, (aKTUYECKH, YTO Kakjas
MHEepLHaIbHAs CHUCTEMa OTCUeTa UMEET CBOE COOCTBEHHOE NMPOCTPAHCTBO-BpPEMS, U
TaK HET HUYEro aJIOTMYHOrO0 B OJHOBPEMEHHOM CYILECTBOBAHMM YaCOB, JUHEEK U
Halo1aTeNnel, KOTOpbIe CYIIECTBYIOT OJHOBPEMEHHO B, B Cllydyae JIBYX CHCTEM
BBIIIE, IBYX Pa3IUYHBIX COCTOSIHUSIX; XOTS JJAaHHOE PEIlIeHHE OYEBUHO BEChbMa TaK
ke crnopHo: mnpeoOpasoBanus Jlopenna B CTO nelcTBUTENBHBI BO BCEM
MPOCTPAHCTBE-BPEMEHN Matepuu, U BBIMJISIAUT BECbMa CTPAHHBIM, UYTO CYLIECTBYET
CTOJIBKO Pa3IUYHO TPAHCPOPMUPOBAHHBIX (‘‘COKpAIICHHBIX’, ‘‘3aMeJICHHBIX , T.II.)
MPOCTPAHCTB-BPEMEH [M, COOTBETCTBEHHO, pa3UYHO TPaHCPOPMUPOBAHHBIX
(“cokpamieHHbIX’, ‘‘3aMeMJIEHHBIX, T.I1.) MaTepuii], CKOJbKO CYIIECTBYET CHUCTEM
oTcuera.

Kpome eme ogHoro BaxkHoro HekoppekTtHoro nocrynara B CTO uro peanbHOe
MPOCTPAHCTBO-BpeMsi Matepun ecTh MHHMOE, ¢akTudecku, 4D mpocTpaHCTBO
MUHKOBCKOT0, OTMETHM, TaKXe, YTO MpeJCcTaBlIeHue npeodpazoBanmii JlopeHna kax
HEKHE DPCAIbHbIE MOBOPOTHl KOOPAMHATHBIX CHCTEM CHCTEM OTCYeTa B
IIPOCTPAHCTBE-BPEMEHM [KaK 3TO B OINpPEAEIEHHOM cMbicie mpuMeHeHo B Egs.(1)
nocie GopMarbHOR 3aMeHbl z — X ,cT, — cf' | NPUHIMINATIBHO HEKOPPEKTHO. B

pEaIbHOCTH BO3MOXKHBI JI0ObIe MOBOPOTHI B 3D mpocTpaHCTBE, OJHAKO JHOOBIE
MOBOPOTHl OCH KOOPAMHATHOTO BPEMEHHU HPUHIMIIAAILHO HEBO3MOXHBI, B JIOOOM
Clly4ya€ BCE IIOJIy4YaeMble KOOPAMHATHBIE CHUCTEMBI HMEIOT OJHY M Ty XKe€,
€AUHCTBEHHYI0 OChb ¢TI . Takoe BO3MOXHO TOJIBKO KaK KOHBEHIMS, KOTOpas
JeicTByeT Moka mnpeoOpa3oBanus JlopeHma ocTaloTcs NEHCTBUTENBHBI, T.€. B
cootBeTcTBUM ¢ Egs. (1b). Kpome Toro, nonyctumele yu z koopauHatel B Egs. (1a)

TAKXEC OI‘paHI/I‘IeHBI, OHHU OOJI’KHBI 6I>ITB B Hpe;[enax ,Z[BI/DKyH_IeFOCH KECTKOro Teja,
MMOCKOJIBKY TOJIBKO B YAaCTHIIAX Tela M B TEJe B IIEJIOM BHYTPEHHHE IPOIIECCHI
3aMCJICHHBI, HUWUYEI0O HEC CHy‘I&GTCH HH C HpOCTpaHCTBOM HH C BpeMeHeM, KOTOpOG
HE MOXET OBITh, KOHEYHO XK€, “3aMeJIEHHO” .

N3 OGeccMBICIEHHOCTH CIEACTBUI M3 TMOCTYyJIaTa JKBHBAJICHTHOCTH CHUCTEM
oTcueTa BbIIIE, MPU MPUMEHEHHHM J0Ka3aTeIbCTBA OT IPOTUBHOTO HEMEIJIEHHO
clenyeT HEKOPPEKTHOCTh TaHHOTO IOCTYyJaTa M, COOTBETCTBEHHO, CYIIECTBOBAHHUE
aOCOIFOTHOTO TPOCTPAHCTBA-BPEMEHH U aOCONIOTHBIX CHCTEM OTcyeTa. Tak ke
MOKa3aHO, 4YTO OOHapyXeHHe aOCOJIOTHOTO JBW)KCHHUS, B OTIWYHE OT
npeoOpazoBanuii ["anumnes;, BO3MOXKHO, B MOKET OBITh OCYIIECTBICHO yXKE€ CEroHs
[14].



3 BosBpamasics Kk “mpobiemMe KOHBEHITUN

Bo3Bpamasice K HMCHOJIb30BAaHUIO KOHBEHLHMM, OTMETUM JIONOJHUTEIHHO
HECKOJIBKO IYHKTOB, KOIJla KOHBEHIIMM OTHOCSTCA K TOHATHUSM ‘‘peasIbHBIN,
“HepeanbHbIN’, U “a]EeKBATHOCTD .

Bennuunbl X, u ct, B Eqs.(l1) peanpHBI; U pe3yabTaTbl UX HU3MEPEHUS C
IIPUMEHEHHEM YacoB M JIMHEEK a0COJIIOTHOM CHCTEMBI OTCYETa TaK K€ pEallbHBI;
TaKUM 00pazoM, OHHM MOJHOCTHIO aIeKBaTHBI OOBbEKTUBHOM PEaTbHOCTH.

Ho B mroboit npyroit, T.e. JIBWKYIICHCS C HE-HYJIEBOH aOCOJIOTHOM
IIPOCTPAHCTBEHHON CKOPOCTBIO, WHEPLMAIBHOW CHCTEME OTCUeTa, H3MEPEHHbIE
3HAa4eHUs (PU3MUECKUX MAPaMETPOB OTIMYAIOTCSA OT PeajbHbIX, T.€. U3MEPEHHBIX B
a0COMIOTHON cucTeMe, 3HaueHHui. T.e. OHM HE pealbHbl M HCIOJB3YIOTCS B (PU3UKE
TOJIBKO 11O KOHBEHIINH

OpHako, MOCKOJIbBKY 3aKOHBI B MaTepuu CHUMMETPUYHBI, U COOTBETCTBEHHO
NPUHIUI OTHOCUTENIBHOCTH paboTaeT 3(QexTHuBHO, mpeobpasoBanus Jlopenua
bopMHUPYIOT TPyMIy [OTHOCHTEIBHO CKOPOCTEH J>KECTKHUX CHCTEM], W TaK Jro0as
¢du3nyeckas cuTyarus MOXKET ObITh CBEJIeHa K CIIy4aro, KOT/la OHa pacCMaTpHBAETCs
B a0COJIOTHOM cuCTeMe, TJie YpPaBHEHMsI JBIDKEHUS M H3MEpPEHHbIE 3HAueHUs
napaMeTpoB 0053aTeNbHO pealibHbI U aJIeKBaTHBI PEATbHBIM 3HAYCHHUSM,

YpaBHEHMsI JBHKEHHS W (U3WYECKHE TMapaMeTphl, KOTOpBIE H3MEpSIOTCS
/ACHONB3YIOTCA NpU pelleHNH (U3NYECKUX 3a/ad B He-aOCOJIOTHBIX CHCTEMaX,
OKa3bIBAIOTCS, XOTA W HE-pEealbHBIMH, OJIHAKO CHOBAa aJeKBAaTHBIMH;, TaK 4YTO
U3MEPEHHBbIE HEpealbHble 3HAYCHMsI CKOpPOCTEH, »HEpruil, MO3BOJAIT, IpHU
00paboTKe 3a/1a4 MOJIy4aTh aJeKBaTHBIE PEaJbHOCTH pe3ysbTaThl. An example: if in
a frame a collision of two particles results in creation of a few other particles, that
will be the same in any other relatively moving frame, though all particles will have
different values of speeds, angles, energies, etc. in these frames, which are real only
in an absolute frame

Ho, emte pa3, 3T0 BEpHO TOJIBKO €CIU MU3ydaeMble B3aUMOJICUCTBUS IPOUCXOIST
B JKECTKHX CHCTeMax Tell. Eciiu IBIKyIIascsi cucTeMa COCTOMT M3 CBOOOJHBIX TEll,
MPOCTPAHCTBEHHOE YCKOPEHUE CUCTEMBI HE COIIPOBOXKIAETCS €€ IOBOPOTOM B LIEJIOM
B tiockoctu (X,cr) m ypaBHeHusi Eqs.(1) nmns Todek OOBEKTOB CHCTEMBI HE
JNCHCTBUTENBHBI, BCE, YTO OCTAETCS, ITO YMEHBIIEHHUE CKOpPOCTeH OOBEKTOB B
KOOPJIMHATHOM BPEMEHHU U 3aMEJICHUE B HUX BHYTPEHHUX MPOIIECCOB..

O06nacTh aIeKBaTHOCTH JTFO0OM peanbHOM HE-aOCOIFOTHON CHCTEMBI OTCUETA [1 B
3TOM MYHKTE OHA MPHUHIMIHAIBHO OTINYAeTCS OT aOCONIOTHBIX CHCTEM, KOTOPBIE
ompezneneHsl Ha BceM 4D moa-mpocTpaHCTBE] OrpaHMYeHa COOTBETCTBYHOIIEH
&KecTkoil cuctemoil Ten. M3 wero cnenyer, B T.4., uro CTO dQopmanusm, ruae
npeoOpazoBanus JlopeHiia neHCTBUTENbHBI MOJHOCTHIO M OAMHAKOBO BO BCEX
WHEPIMATBHBIX CHCTEMaX OTCYETa M BO BCEM MPOCTPAHCTBE-BPEeMEHH Marepuu He
a/IeKBaTeH PealbHOCTH

OTMeTHUM, TaKXKe, 4YTO MOHATHE ‘“KECTKasd CHUCTeEMAa BEIINIE HE SABIAETCA
ITIOJIHOCTBIO KOppeKTHBIM, OHO CJ/IHIIKOM CHJIBHOC. BCC BBIIIIC BepHO TAKXEC IJIs1
CHUCTEM TeJI, €CIM B3aUMOJCHCTBUS MEXYy HUMU CHIJIBHBI B JJOCTATOYHOW CTETICHH,



TaK, 4TO IIPYU U3MEHEHUAX CKOPOCTEN CUCTEM B pe3yibTaTe [COOTBETCTBEHHO]| MAJIbIX
BO3JIEHCTBUI CUCTEMBI MOBOPAUYUBAIOTCS B 4D MoI-pocTpaHCTBE KaK LET0E, KaK 3TO
JIENIaeT OTAENIBHOE TEJIO B IPUMEPE BBILLE.

IIpumepom Takoil cucTeMbI ABIAIOTCS cucTeMbl ciyTHUKOB GPS, xoTopsle, naxe
eci He 00pa3yloT JKECTKYI0 CHCTEMYy C 3eMJiel TOJ JeUCTBHEM TpaBUTALMA BO
BpeMs 3allycKa, TOCie BbIBOAA Ha pabouue TOYKM Ha OpOUTE MOTYT OBITh, U B
pealbHOCTH TaK »3TO W JeNlaeTcs, JAajieeé NPUHYIUTEIbHO YCTAaHOBJIEHBI B
“npaBunbHble” Touku 4D  mop-mpocTpaHCTBa MyTEM CHHXPOHU3ALMU MX YaCOB C
yacaMu Ha 3eMJie B COOTBETCTBHUH C TpeoOpazoBanusmu Jlopenna BosaeiicTBus Ha
4achl Ha UX pabouynx opOuTax yxe cinaObl B CPaBHEHHM C CHIION rpaBuTanuu, and u
aTa cwia BroiHe 3P dekTuBHO MoBopaunBaeT cucremy ‘“‘3emuis — GPS cnyrHuku”,
Korga 3emulst ABUXKETCS MO CIoXXHOW Tpaektopuu [Bokpyr Connima, ¢ ConHueM
BOKPYT IEHTpa MitleyHOTO TTyTH, ¢ MJIEUHBIM ITyTeM KyJa-To emie B abcomtoTHoM 3D

npocTpaHcTBe], B aOCOMOTHOW TIOCKOCTH (R,cT) Tak, 4TO 3Ta CHUCTEMa MOXKET

aZICKBaTHO OOBEKTHMBHOW PEAIBHOCTH pPAacCMAaTPUBATHCS Kak HEKas ‘“‘cucrteMa B
mokoe” ¥, cooTBeTcTBeHHO, GPS cucrembl ceromns sBISIFOTCS 3(h(HEKTHBHBIMU
MHCTPYMEHTaMH MPHU MO3ULIMOHUPOBAHUU 00BEKTOB Ha 3emJie

Takum o6pazom popmannzm MUHKOBCKOTO, HECMOTPS Ha TO, YUTO OCHOBBIBAETCS
Ha OYEBMJIHO HEBEpPHBIX IIOCTyJaTaX, B IPAaKTUKE OKa3blBacTCid BECbMa
3¢ PeKTUBHBIM WHCTPYMEHTOB npu 0oTpaboTKe bU3UIECKUX 3azad.
Nudopmannonnas moaens [4] , KoTopast UCTIONb3yeTCsl B JaHHOM CTaThe, B TaKHX
[mpakTueckux] caydasx MpaKTUYECKH HUYETrO HE MEHSIET, 110 KpaHel Mepe A0 CUX
nop. OnHako MoOJenb, HpPeXae BCEro, yaauseT U3 (QU3MKH BechbMa CTPaHHYIO
CUTYALMIO, KOTJ]a B IaHHOM HAayKe CYIIECTBYIOT TEOPUH, KOTOPbIE OCHOBBIBAIOTCS HA
BEChbMa CTPAHHBIX MOCTYJATaX, U U3 KOTOPBIX CIEAYET JH000e YHCIO AIOTUYHBIX U
OECCMBICIICHHBIX 3aKIIOUCHHH, BKJIIOYas T.H. “‘pensiTUBUCTCKHE J(PPeKTs’’; U
oTpezieNsieT TPaHuIlbl IPUMEHUMOCTH JaHHOTO (hopMaIn3Ma.

Kpome Toro, u3 ¢akra uro mpoctpaHcTBO-Bpemss Matepuu abcomtotao u [5]4D
EBknumoBo, ciexyer 4yto [Tak ke MHUMOE]| IceBaO-PUMaHOBO MpOCTpaHCTBO B
o0mieil Teopur OTHOCUTENBHOCTH, KOTOpPOE MOCTYJIHPYETCS B STOM TEOpUU Kak
peaJlbHOE IPOCTPAHCTBO-BPEMs, pe€ajbHbIM HE SBISETCS, B T.U.  pealbHOE
MIPOCTPAHCTBO-BPEMSI ~ HE MOXET OBITh TpaHCHOPMHUPOBAH TaKUM IapaMeTpoM
¢u3nyeckux OOBEKTOB Kak ‘‘TpaBUTAIlMOHHAs Macca”. T.e. rpaBUTaIUs €CTh JIHIIb
yeTBepTas PpyHmaMmeHTanbHas cuia [Ipuponbl, 1 u3ydeHne AaHHOW CHJIBI OBLIO OBl
Oosiee MoONE3HO, YeM NpojoibKeHue uzydeHuss Marepun ¢ npumenenuem OTO, u3
KOTOpO#i, TOMUMO BCETO, BEChbMa MOXO0XKE CIEAYIOT HEBEPHBIC 3aKIIOYCHUS yXKe Ha
Makpo-ypoBHe [15].
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