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1. Some introduction

“...I see nothing wrong to use GR for some realistic scenarios but the real puzzle is to show
the TP without it....” [from some discussion on the “Research Gate” net]

- nothing can solve the “twin paradox” in framework of the SR.

The paradox is known, in the “canonical” form, from 1905 year: let there are two twins
in one inertial reference frame, and one of them instantly obtains some speed V and moves to
some point in the space “a planet”; at the planet he instantly stops; then instantly obtains
some speed (not obligatorily the same as on the way to the planet) directed to Earth; and,
returning to the twin-homebody, again instantly stops. See Fig.1

Rather simple calculations show, that the twin-traveler will be younger then the twin-
homebody; and that is so always, independently on the inertial frame was moving with some
speed in the space or was at 3D spatial rest; at any traveling along, in certain sense [“simply
close-loop” if the homebody is at 3D spatial rest] “close-loop”, trajectory the traveler will be
younger.

However from the postulate about total and complete equivalence of all inertial reference
frames follows that the ways are the same [symmetrically] in both reference frames, and so
in the twin-traveler’s frame just the twin-homebody must be younger.

I.e. the twin paradox is simply a complicated version of the more simple and so more
evident “Dingle problem” of the SR: if there are two relatively moving frames, then every of
both observers in both frames simultaneously must think that in the his vis-a-vis’s frame the
“time is dilated”, the “space is contracted”, etc.; including, for example, the vis-a-vis ages
slower then he, what is evident logical absurd.

In the twin paradox simply the Dingle problem appears two times, on the ways to the
planet and back to Earth.
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Fig.1 Motions of the twin-homebody and the twin-traveler in the twin paradox in the
Minkowski space. The homebody moves along the ct-axis [the distance AD] at he traveler’s
motion, when the traveler way shown as the broken lines A-P-D. (a) - the traveler moves in
the [3D] space to planet and back on the spatial distance L with the same Lorentz-factors be
equal to ~3, (b) - the traveler moves in the [3D] space with Lorentz-factor be equal to ~5.
The difference between the direction of the traveler trajectory in the space and the simultaneity
plains in his inertial reference frame decreases with increasing of the traveler’s speed [equally
the intervals “AB” and “CD” on the homebody’s way decrease]; at the speeds near the speed of
light the intervals “AB” and “CD” become practically negligible and the time interval that is
elapsed by the homebody approaches to the value 2L/ c, when the elapsed time for the
traveler goes to the zero.

Besides the Dingle problem is not only simpler, for is solution it is rather difficult to
invent some “solution” in framework of the SR, besides some childish “explanations”;
though such explanations exist and are rather popular among the SR/GR true believers. The
indeed correct solution is evident: the postulate about the total equivalence of the frames is
wrong, and so many things in the SR are wrong also, first of all the postulated in this theory
real transformations of the space and time have no relations to the objective reality.

In the reality Matter’s spacetime is the absolute [5]4D Euclidian “empty container”,
where material objects and the system “Matter” as a whole exist and change; and [5]4D
Euclidian spacetime in the physical theories.

The “twin version” of the Dingle problem is more complex, and just therefore there
exist seems hundreds of “solutions” of the twin paradox that are published in official
respectable journals and “near-scientific” publications, when in any publication in official
sources, which relate to the SR, there are no any mentions about the Dingle problem.

Correspondingly the twin paradox has no solutions also, and all existent numerous
“solutions” use always many tricks, which are mostly outside the SR, and in every case
corresponding analysis finds the trick; that is another thing that in official publications it is
impossible to find such correct analyses.



2. The unique solution

However in hundreds of the “solutions” there exist seems only one solution that is totally in
accordance with the SR, it appeared seems in 1960-th and is very popular (see, for
example, [1](in Russian), about how the SR theory is learned in Moscow Lomonosov
University | soon 50 years in the true SR believers society.

In his “canonical” [initial] form this solution follows from the “canonical” version of the
paradox above, however it uses at that additionally the postulated in the SR assertion that the
axes of the inertial frame’s coordinates are infinite and the frame’s “the simultaneity plains”
are infinite also. Besides, unlike to the 1905 year canonical version, where only the twins’
ages were considered, this solution uses the Minkowski postulate that every reference frame
is “active” and “mighty”’; so every frame really transforms the spacetime and further this
transformed [“contracted”, “dilated”, etc.] spacetime transforms [“contracts”, “dilates™], all
material objects inside itself.

This solution is given, for example, in https://en.wikipedia.org/wiki/Twin_paradox [2],
sec. “Relativity of simultaneity”, though in very short form comparing with the versions that
are in publications before March 2013 [i.e., for example, in the link to [1] above]; and till
this time this section in this Wiki article was also long and detailed. However after the paper
“Space and Time” [3], where it was shown that this “solution” is evidently incorrect
appeared, this section was heavily edited/truncated; possibly that happened in some other
electronic sources also. But in the paper publications it remains be in the full versions.

The solution is as [see Fig.1]:

When the twin-traveler moves to “planet” [the point “P” on the Fig.1], then, according
to positions of his frame’s “the simultaneity plains”, the twin-homebody indeed ages slower
then the traveler; thus the Dingle problem “becomes be solved”: every of the twins
simultaneously believes that the other ages slower on the Lorentz factor, and the ‘“the
simultaneity plains” show that clearly. But these plains not only show that the homebody
ages slower then that is in the canonical 1905 year version of the paradox. In accordance
with the postulate above the plains really force the homebody to age so. Thus when the
traveler arrives to planet, the homebody ages on the time interval AB in the Fig.1, so his age
is equal to the age of the traveler in the homebody’s frame.

Quite analogously, after the traveler turned out to move back to Earth and in whole way
back till the final meeting with the homebody, again the “the simultaneity plains” force the
homebody to age so [slowly, the time interval CD in this Fig.1].

That happens since at the traveler’s turnaround, his frame’s simultaneity plains rotate
also, when the traveler change the motion direction [on 180°].

And, besides, just at this their rotation the simultaneity plains force poor homebody to age
practically instantly on rather essential time interval, on the Fig.1 that are the intervals BC.

Finally the sum of the intervals on the ct-axis, i.e. the interval AD, turn out to be equal
just to the age of the homebody, which is larger then the traveler’s age in the Lorentz factor,
i.e. in full accordance with the SR.

That seems on first glance as rather convincingly, though, at that, rather fantastic. And,
besides, it is not only fantastic, this “elegant solution”, as that is pointed, for example in [4],
[where an attempt to make the canonical version of this solution more adequate to the reality
accounting for the real accelerations of the traveler and by using for that the GR] is evidently
based only on the SR postulate, which hasn’t any direct experimental confirmations. As well
as in the SR there is no any explanations — how the reference frames really transform the



Matter’s spacetime, and how this transformed spacetime really acts on material objects; and
so how the frame’s simultaneity plains really, in this solution, impact on a human’s body,
forcing the biochemical reactions in the body to proceed with rates that are in accordance
with their positions in the spacetime?

Moreover, these plains aren’t ended [in this case] in the homebody, in the SR they are
infinite.

So, for example, if the traveler moves with the Lorentz factor >> 1, then the intervals
AB and CD becomes be negligible comparing with the interval BC, so practically all aging
of the homebody happens at the simultaneity plains rotation at the traveler turnaround, i.e. is
practically At(BC)=2L/c. Correspondingly some objects on Space, that are on a

distances along the line “Earth-planet” say, of a billion light years, at the traveler’s
turnaround practically instantly become be “older” on 2 billions of years, etc.; thus this
turnaround results in, say a billions of supernova explosions, etc.; what seems again more
and more strange.

However even more strange consequences follows from this solution if we consider
practically only the conditions that are used in this solution, i.e. in the system “Earth-planet”,
with a minor and quite natural addition: it seems evident, that the traveler’s frame’s
simultaneity plains act not only on the homebody, they act on everything on Earth. Thus, for
example, if the distance L is equal 10 light years and the traveler moves with a speed that is
near speed of light, then at the turnaround everything, not only the homebody, who ages on
nearly 20 years, everything on Earth ages on this time interval. It is evident, that in such
temporal interval many things can happen on Earth, including, for example, some of people
will dead, and many childes will be born. Thus, if the traveler, after he departed from planet,
by some reason decides to return to planet again, and will do so with the same speed, the his
frame’s simultaneity plains will rotate also practically in the same position [practically in the
“B” points], as they were before the first turnaround. Correspondingly everything on Earth,
that already passed the time 20 years, will return in the past practically on this time interval
(AB on Fig.1), those the dead will arise, children will be born back, etc.; all of that evidently
violates at least the laws of thermodynamics and biology.

3 Other solutions

As a summary relating to existent “solutions” of the twin paradox, note, that they mainly are
of a few types [for example see the Wiki article in the link above, where most of types are
presented]:

The type—l solutions are some trivial tricks, which are, nonetheless rather popular in
the SR true believers society; as, for example, the “solution” of the Dingle problem [in this
case, of course, that is a main half of the twin problem], when they say:

“if two mans look on each other on a large distance, then every of them sees his vis-a-vis
as a small man, when he himself is big one, i.e. both are simultaneously big and small, just as
every of the observers in relatively moving frames ages simultaneously quicker and slower
then other in the Dingle problem”.

The trick is evident: the difference of the cases is fundamental. The fact that two the
men are seen differently is quite explainable, and even a child knows, that if he see a distant
man as be small, that is an illusion, because of the eyes see the angular, not the real, sizes;
and in the reality this man is big. However in the case of the relatively moving observers any
explanation is impossible, since this nonsense is postulated in the SR, i.e. is established
without proof, except the base on erroneous interpretations of the experimental data and so
cannot be proved/disproved/explained as being true in framework of this theory.



The type—2 solutions use some tricks outside the SR. Utmost popular is the assertion
that because of the [at least four] accelerations the traveler’s frame isn’t “purely inertial”.

However the SR doesn’t contain any arguments — what happens with a frame at
acceleration, and in what relation this frame, when it becomes be in the inertial motion,
differs from “purely inertial” frames? Moreover, at the acceleration in every time moment
there exist instant inertial frame, and the aging rate of the frame’s observer doesn’t depend
on the acceleration, but it depends only on the instant frame’s speed since the “time dilation”
is the kinematical effect.

A lot of rather popular type-2 “solutions” use assertions that by some way relate to the
GR, starting from banal bare claims that the twin paradox “has complete solution only in the
general relativity”, and those, which “use” the GR, suggesting that, in accordance with the
GR equivalence principle, at the acceleration of the traveler’s frame is some analogue of the
“gravitational time dilation” appears, an example see Wiki, sec. “Viewpoint of the traveling
twin”. A few tricks here [that was “conceptually sketched by Einstein in 1918” and is
presented in details, for example, in [5]] are evident.

The idea uses rather strange suggestion that at [in the canonical the paradox’s version]
instant and so practically infinite two accelerations of the traveler in the turnaround’s point
in the traveler’s frame some gravitational field appears that “fills the universe” (?). Further

[Wiki] “...in a weak field approximation, clocks tick at a rate of ' =t(1+® /) where & is the
difference in gravitational potential.... The rocket is firing towards the stay-at-home twin, thereby
placing that twin at a higher gravitational potential... Due to the large distance between the twins, the
stay-at-home twin's clocks will appear to be sped up enough to account for the difference in proper
times experienced by the twins. It is no accident that this speed-up is enough to account for the
simultaneity shift described above”

Even if somebody doesn’t pay an attention on some strangeness of [uniform]
“gravitational field” that “fills the universe” at the traveler’s acceleration, it seems enough
here to note that this “solution”, that account for “the simultaneity shift above”, i.e. the shift
that is considered here in the “unique solution” case above, again “advances” not only the
homebody’s clock, it advances everything in the Universe; and, for example, if the traveler
will make a number of the turnarounds, then with Universe will happen some a lot of strange
things. For example, since in this case “the aging of everything because of the traveler
gravitational field effect” is accumulative, Universe will occur somewhere in a more and
more distant future, when, at that, by unknown reasons nothing happens with the traveler.

The type-3 and type-4 “solutions” have the common trait — they are practically only
descriptive constructions and so in the reality practically don’t prove/explain anything
additionally to the canonical description of the paradox. The difference is in that the type-3
“solutions” include some experimental points, when the type-4 use some theoretical
considerations of the twin paradox.

Some The type—3 “solutions” are in the referred above Wiki article [sections with
Doppler effects]. Besides that in such considerations, in spite of they give eventually correct
ages values of both twins at the end of the close-loop traveler’s trip, in these examples the
homebody’s ageing is different at the traveler’s ways to planet and back, when “in the
reality” it is uniform. But what is more important, again, these considerations are only
descriptive, when any experiment, provided that the inertial reference frames are set in
accordance with the SR, principally cannot to detect some deviations from this theory.
Including, returning to the, again, principally acting in the twin paradox, Dingle problem: if
both observers will measure experimentally the tick rates of the clocks in the vis-a-vis’
frames, they obtain the same absurd result — in the every of both frames simultaneously
“time is dilated” [see, for example, [6]]



The type-4 “solutions” [in the Wiki article sec. “Difference in elapsed time as a result of
differences in twins' spacetime paths”] are purely descriptive also and add also nothing
new to the, again, known from 1905 year for the canonical version result: the traveler
at the returning will be younger then the homebody. They again only answer next time on
the question “how this result is obtained?”, when the paradox’s question is “why this result is
as it is, in spite of that in any temporal moment the reference frames of both twins are totally
equivalent?” The unique difference is that in such “solutions” more real cases, i.e. when the
traveler motion includes not infinite accelerations sections are considered. That is these
“solutions” evidently aren’t some solutions of the paradox, including since the accounting
for the accelerations doesn’t solve the Dingle problem: since the speed of “purely inertial”
initial/homebody’s frame in the SR is principally uncertain, so the twins can only believe
that it is at a spatial rest, when it can move with some spatial speed, if the traveler starts his
motion with some acceleration, he doesn’t know - he accelerates or decelerates?; so in such
“one way” case the speeds of the relatively moving frames remain be uncertain, in spite of
that one of them is “not purely inertial”’; the Dingle problem appears again, and the type-4
approach becomes be senseless.

There are a lot of the type—5 “solutions”, where mostly the canonical scheme is used, but it
is considered from viewpoints of more then two observers/frames. Such approach cannot
change something comparing with the canonical case [all such “solutions” are again only
descriptions of the known from 1905 year process, if are correct and don’t use some tricks
outside the SR] That is seems as rather evident, and seems therefore, for example, in the
Wiki article above there are no references on such cases. However they are rather numerous
and create an essential background part in the provision of the opinion that the twin paradox
is solved.

The indeed correct solution of the “twin paradox™ is possible only if somebody
understands that the SR postulate that  all inertial reference frames are totally and
completely equivalent is wrong, and that so Matter’s spacetime is absolute. In this case the
paradox simply doesn’t exist. Besides it is necessary to understand that this spacetime is
[5]4D Euclidian manifold, where two Rules/Possibilities “Time” act: the “true time”, and the
“coordinate time” [7], [8], [9]; and where every material object, including the frames and
their observers, moves simultaneously with the speed of light in the true time (along
corresponding axis) and with 4D speed of light in the Matter’s 4D sub-spacetime, where the
temporal axis is the coordinate time. At that the motion in the coordinate time is changing of
internal states of the “T-objects”, i.e. of particles and bodies that have rest masses, including
humans’ bodies and the frames’ meter rods and clocks.

In this case the situation becomes be quite simple, see the Fig. 2

The Fig. 2 relates to the case, when the homebody is at the absolute 3D spatial rest and
in the corresponding absolute reference frame. Since when a material T-object is at the
spatial rest, it/he/she moves along the coordinate time [“cT ”, in contrast to Minkowski
diagrams on the Fig. 1, where the “ct ”-axis is some analogue of the true time axis] with
maximal speed, i.e. with the speed of light, and so [more correctly — because of] the internal
processes in this object proceed with maximal rate, including, for example, so the clocks at
the absolute rest tick quicker then any clock that move in the 3D space.

If an T-object moves also in the space, its speed in the coordinate time, as that the
Pythagoras theorem prescribes, becomes be lesser then the speed of light in the Lorentz
factor, and the rates of the internal the object’s processes slows in this factor also. Thus when
the traveler’s returns to the same with the homebody spatial position, he have the number of
elapsed changes of his internal states that corresponds to the point B on the coordinate time
axis, which is lesser in the Lorentz factor then the homebody’s one, which [the number of
elapsed changes] at the meeting is in the coordinate time in the D point.
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Fig.2 Motions of the twin-homebody (along the ¢T -axis) and the twin-traveler (the broken
line A-P-B) with the Lorentz factor be equal to ~2 in Matter’s 4D sub-spacetime. At the
returning the twins are in different the sub-spacetime’s points, but in the same 3D spatial point,
and in the same true time point since AP+PB=AD.

Nonetheless, though the twins are in different 4D sub-spacetime points, they
“physically” meet, since all interactions [if we don’t consider some quantum effects] happen
only in the 3D space and in the true time; when all objects in Matter are always in the same
true time point.

Another corresponding example, when [“S-objects”] photons move only in the 3D space
with the speed of light, and so they never are in the same 4D sub-spacetime points, where the
T-objects are. However everybody, if isn’t blind, sees himself in a mirror. Or, say, when he
sees in a telescope, he sees galaxies that are on distances of billions light years, so he sees
photons that have billions of year ages in the true time and zero [more correctly billions
years ago] ages in the coordinate time, and just therefore they are so the same as they were
born.

All the above in this paper seems as rather evident, however the number of the
“solutions” of the twin paradox is rather large already and time to time a next and next
“solutions” appear in the official physical publications. That seems already as something
irrational...
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Abstract B cratbe paccmaTpuBaeTcs psj CYLIECTBYIOIIMX pEIICHUI Napajokca OJIM3HELOB.
[TokazaHo, yTO JrOOBIE pelIeHUs HE SBISIOTCS M NMPUHLUINAAILHO HE MOTYT OBITh PELICHUSIMU, €CIIU
OHHU COOTBETCTBYIOT CIELHAIbHON TEOPHH OTHOCHUTEIHHOCTH; €IMHCTBEHHOE NMPABMILHOE PELICHUC
BO3MOJKHO TOJIBKO ITPH YCJIOBHH, YTO IIPOCTPAHCTBO-BpeMsi Marepuu siBisieTcst aOCOJIIOTHBIM, KOTJIa B
3TOM CIIy4yae MapagoKc IPOCTO HE MOSIBISIETCSI.
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1. Hexoe BBenenune

1 : 1
“ A me euocy nuueco nioxoco 6 mom, umobwl ucnoavzoeamv OTO 6 nexomopwvix
PeanucmudHbiX CYeHapusx, HoO HACMOWAsL NPoOIeMa KaK peuums napaooxc oiusneyos bes
Hee ...” [U3 HekoToporo oOcyxaenus cetu Research Gate]

- HUYTO HE MOXKET PEIIUTh “TapaZoKc ONM3HENOB” B paMKax CIEUUATBHON Teopuu
OTHOCUTEJIBLHOCTH.

[Mapagoxc wu3Becten B “kaHoHMueckoi” ¢opme c¢ 1905 roma: mycTb B OAHOM
MHEpLMAIbHOM cucTeMe OTcyeTa €cTh JiBa OJM3HELA, U OJUH U3 HUX MIHOBEHHO IIOJy4aeT
HEKOTOPYIO CKOpOCTh V U mepeMemaeTcsl B KaKyro-TO TOUKY B IIPOCTPAHCTBE “TIIaHETa”; Ha
IUIAaHETE OH MIHOBEHHO OCTAHABIIMBAETCS; 3aTEM MIHOBEHHO IIOIY4aeT HEKOTOPYIO
CKOpOCTh (He 00s3aTeNbHO TAaKyIO K€, KaK Ha IYTH K IUIaHEeTe), HalpaBJICHHYIO Ha 3eMIIIO;
U, BO3Bpallasch K OJIM3HELY, CHOBa MTHOBEHHO OCTaHaBlIMBaeTcs, cM. Puc.1

BrionHe mpocThle BBIYMCICHHS IIOKA3bIBAIOT, YTO OJIM3HEL-IIyTELICCTBEHHUK OyIeT
MOJIOXKE, YeM OJIM3HEN-A0MOCE; M 3TO TaK BCEr/a, HE3aBUCHMO OT HHEPLUUAIBHON CHCTEMI
oTcYeTa, JABHUrajach OHa C HEKOTOPOW CKOpocThio B 3D mpocTpaHCTBE MM HAaXOAWJIOCH B
MIPOCTPAHCTBEHHOM IIOKOE, TP JIF000M IBIKCHHUU TI0 B ONPEACIICHHOM CMBICIE [“IpoCTO
3aMKHYTOW €ClM JoMoce]] HaxouTcs B 3D nMpocTpaHCTBEHHOM MOKOE] 3aMKHYTOM.

Ongnako w#3 TOCTylara O TOJHOM W COBEPUICHHOM SKBUBAJCHTHOCTH BCEX
WHEPUIUANTBHBIX CHUCTEM OTCUeTa CIEAYyeT, 4TO NyTH O000UX OJM3HEIOB OJWHAKOBBI
[cumMmeTpruHBI] B 00enMX cCHUCTeMax OTCYeTa, W MOITOMY B CHCTeMe OTcueTa Oin3Hena-
MyTENIECTBEHHNKA UMEHHO OJTM3HEI-TOMOCE JOTDKEH OBITh MOJIOXKE.

To ectp mapagokc OIWU3HEIOB - 3TO MPOCTO CIOXHAs BepcHsl Oojiee MPOCTON W CTOMb
oueBuaHON “Dingle mpoGiembr” SR: ecinu ecTh IBe OTHOCUTEILHO JBIKYIIUXCS CUCTEMBI
0TCUeTa, TO OJHOBPEMEHHO KaKIBIH M3 000MX HaOIrofaTeNield B 00euX CHUCTeMaX IODKCH
IymMaTh, YTO B CHCTEME OTCUETa €ro BH3aBH ~‘BpeMs 3aMemIsieTcs , ‘‘TIPOCTPaHCTBO
COKpamaercs’” ¥ T. I.; B TOM YHUCJIe, HAIPUMEP, BH3aBU CTapeeT MEIJICHHEEe, YeM OH, YTo,
OYEBHUIHO, €CTh JIOTHUECKUH abCyp.
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B mapamoxce 6mmsuenoB “Dingle mpobiema” mpocTo MOSBISETCS ABAXKIBI, Ha MyTH K
IJIaHeTe  00paTHO K 3emIre.
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Puc.1. [IBmxenne OmM3Hena-aoMoceaa U OJM3Hea- Ty TEIIECTBEHHUKA B ITapaJioKkce OJIM3HEIOB
B npocTtpancTBe MuHKOBCKOTO. JloMocen aBuxkeTcs: BOoJIb ocu ct [pacctosinue AD] Bo Bpems
JIBIDKCHHUS ITyTEHIECTBEHHNKA, MyTh ITyTCIICCTBCHHUKA ITOKa3aH Kak JioMaHble TUHUU A-P-D.
(a) - MYTCNIECTBEHHUK IIEpEMENIaeTcs B MPOCTPAHCTBE K IUIAHETE M OOpaTHO Ha
IIPOCTPAaHCTBEHHOE paccTosiHue L ¢ oauHakoBbiMU JlopeHU-(akropaMu, KOTOphIE paBHbI ~3,
(b) - myremecTBeHHMK nepementaercs B npoctpancTse [3D] ¢ Jlopenu-dakropom ~5. Pa3nuna
MEXIy HaIpaBJICHHEM TPACKTOPHU ITYTELIECTBEHHHKA B IIPOCTPAHCTBE M “TUIOCKOCTSIMH
OIHOBPEMEHHOCTH YMEHBIIAETCA C YBEIMYEHMEM CKOPOCTH JBWKEHUS IyTEIIECTBEHHUKA
[upenTHUHO yMeHbIIatoTcs uHTepBansl “AB” u “CD” B Tpaexkropuu poMocenal; mpu
CKOPOCTSX, OJIM3KMX K CKOPOCTH cBeTa, MHTepBaibl “AB” u “CD” cTaHOBATCS NMPaKTHYECKH
HE3HAYUTENIBHBIMY, W WHTEPBal BPEMEHH, NPOUICAMINHA I AOMOCEIa, NMPUOIIKAETCS K
sgauenmio 2L / ¢, Torma kak mpomenmiee Bpems s MyTeLIECTBEHHHMKA MPHUONIKAETCS K
HYJIIO.

Kpome Toro, Dingle mpoGiiemMa He TONBKO TpOINe, IS €€ PEIICHUS TaKkKe JOBOIBHO
CJIOKHO TIpUAYMaTh Kakoe-To ‘“‘permenne”’ B pamkax CTO, moMUMO HEKOTOPBIX IETCKUX
“OOBSICHCHMIA; XOTS TaKWe OOBSCHEHHUS CYIICCTBYIOT M JOBOJLHO TOMYJSPHBI CPEIH
uctuHHbIX nocnenoBateneid CTO/OTO. JlelcTBUTENHHO MPABUIBHOE PEUICHUE OYEBUIHO:
MOCTYJIAT O TOJHON SKBHBAJICHTHOCTH CHCTEM OTCUETa HEBEPEH, M TaKUM 00pa3oM MHOTO
Bemeid B CTO ommbOOYHBEI, B NEPBYIO OYepeqb 3TO IMOCTYIUPYEMBIE B JAHHON TECOPHH
peanbHbIe TpaHCPOPMAIIMY TPOCTPAHCTBA M BPEMEHU HE MMCIOT OTHOIICHUS K 00ObCKTUBHOM
PEaNTBHOCTH.

B peampHOCTH mpocTpaHcTBO-BpeMsi Marepun  sBisieTcst  abcomoTHBIM - [S5]4D
EBKIMIOBEIM “IIyCTBIM KOHTECHHEpPOM™, T/Ie MaTepHabHBIE OOBEKTHI U cucTeMa “‘Marepus’”
B IICJIOM CYIIECTBYIOT W U3MEHSIOTCSA; W [5]4D EBKINAOBO MPOCTPaHCTBO-BpPEMS B
(hU3NUECKUX TEOPHUSIX.

“brimznenoBas Bepcust” Dingle mpoOieMsr 6omee coXxHa, U MO3TOMY CYHIECTBYIOT, 10-
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BUANMOMY, COTHHU “peH.IeHI/II/I rnapaaokca 6J'II/I3HCI_[0B, KOTOpHBIC 0Hy6J'II/IKOBaHBI B



OQHIMATILHBIX PECIEKTA0CIBHBIX KYPHAJIAX M ‘OKOJIO HAy4YHBIX IyONHMKaIMsix, KOraa B
MOOBIX MyOMUKANMsIX B OQUIMATLHBIX HCTOYHWKAX, KOTopweie oTHOciATcs Kk CTO, Her
HHUKaKuX yrnoMuHanui o Dingle mpoGiieme.

COOTBETCTBEHHO, MapajJioKC OJM3HEIOB TaKKe HE MMEET peIICHWA, W BCE
CYILIECTBYIONIME MHOTOYHUCIICHHEIE ‘“pElICHUsT” UCIIONB3YIOT BCET1a MHOTO TPIOKOB, KOTOPKIE
B ocHOBHOM BHe CTO, U B KaXXJOM CIIy4ae COOTBETCTBYIOIINI aHAIM3 HAXOIUT TPIOK; 3TO
JIpyroe Neno, 4TO B O(QUIHMANBHBIX MyOJHMKAaUAX HEBO3MOXKHO HAWTH TaKkue KOPPEKTHHIE
aHaJIM3HIL.

2. YHUKaIbHOE pPELICHHE

OmHako B COTHAX ‘“‘pemIEHH” CYIIECTBYET TOJIBKO OIHO pEIICHHE, MOJHOCTHIO
coraacyromeecss ¢ CTO, oo mosBuinoce B 1960-x rogax W oueHb MNOMYJSIPHO [CM.,
Hanpumep, [1] (Ha pycckom s3bike) o ToMm, kak CTO wu3ywaercs B MoCKOBCKOM
yHuUBepcuTeTe UMeHH JlomoHocoBa] ckopo yxke 50 et B COOOIIECTBE HWCTHHHBIX
nocnenosateneit CTO.

B ero “xanonmdeckoit” [McxomHOM] dopMe 3TO pemieHue cienyeT U3 “KaHOHWYECKOMH
BEPCHHM TapajoKca BBIIIC, OJHAKO OHO HWCIONB3YeT TPU OSTOM JIONOJHUTEIHHO
noctynupoBanHoe yTBepxkaerne B CTO, Wro och KOOpAWHAT HHEPIHAIBHBIX CHCTEM
oTcueTa OECKOHEUHEBI, M “TIIOCKOCTH OJHOBPEMEHHOCTH CHCTEM TaKke OeckoHedHBI. Kpome
TOro, B OTJIMYME OT KaHOHHWYECKOM Bepcuu 1905 roma, rae paccMaTpuBaINCh TOJIBKO
BO3pacThl JBOWHUKOB, 3TO PEIICHUE UCIONB3YET €Ile MOCTYIaT MHUHKOBCKOTO O TOM, YTO
KaKIas CHCTeMa OTCYeTa SBIIICTCS ‘aKTHBHON M “MOTYYel’; TOITOMY Kakaas CHCTeMa
oTcueTa  JICUCTBUTEIHLHO  TPAaHC(OPMHUPYET TMPOCTPAHCTBO-BpeMs, U  Jaliee  3TO
TpaHchOpPMHUPOBAaHHOE [‘“‘COKpalieHHOe”, “3aMeNIeHHOe” W T. I.] TPOCTPaHCTBO-BpeMs
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mpeoOpasyerT [“cokparmraer”’, “3aMmemiseT’, T.11.], BCE MaTepruaTbHbIe 00BEKTH BHYTPHU CEOSI.

D10 pelmreHrne naeTcs, HampuMmep, B https://en.wikipedia.org/wiki/Twin_paradox [2],
pazmen “Relativity of simultaneity”, XoTs U B O4eHb KpaTkoil (popmMe 1O CpaBHEHHIO C
BepcUsIMH, OmMyOiauKoBaHHBIMH 110 MapTa 2013 roma (T.e., Kak, Hampumep, B ccbuike [1]
BEIIIIC); U JIO 3TOTO BPEMEHU ATOT pa3zell B 3T0i cTarbe Wiki ObUT JUIMHHBIM ¥ TIOJJPOOHBIM.
Opnako mocie TOro Kak mosBuiachk craThs “‘Space and Time” [3] rae O6pu10 TOKa3aHo, YTO
3TO “‘pemieHue”’, OYSBHIHO HEBEPHO, STOT paslen ObLI CHIBHO OTPEIAKTUPOBAH/YCEUCH;
BO3MOJXKHO, 3TO IPOU3OILIO M B HEKOTOPHIX JPYIHX 3JICKTPOHHBIX HUCTOYHHMKaxX. Ho B
OyMaKHBIX ITyOJIMKAITUAX “‘pelIeHre” OCTAeTCs B IIOJTHOM O00BEMe.

Pemenne TakoBo [cM. Puc.1]:

Korma Onm3HeI- myTemeCTBEHHUK ABMKETCS K “‘turanere” [touka “P” Ha pwmc.1], To,
COTJIACHO TIOJIOKEHUSAM ‘‘TUTOCKOCTEH OIHOBPEMEHHOCTH €r'0 CHCTEMBI OTCYUeTa, OJIM3HEI -
JIOMOCENT NIEHCTBUTEIBHO CTapeeT MeIJIeHHee, 4YeM IYTEIICCTBEHHUK, TaKuM 00paszoM,
Dingle npobnema ‘“oka3blBacTCs PEUICHHOW: KaXKOblK M3 OJIM3HELOB OJHOBPEMEHHO
moJjlaraet, uTo APYroil crapeeT MemjicHHee yeM oH B JlopeHil-hakTop pas, ¥ “IIOCKOCTH
OJIHOBPEMEHHOCTH TMOKAa3bIBAIOT YETKO, YTO 3TO Tak. HO 3TM NJI0CKOCTH HE TOJIBKO
MOKa3bIBAIOT, UTO JIOMOCEN CTapeeT MeIjieHHee, yeM B KaHoHudeckoil 1905 roma Bepcuu
mapajgokca. B COOTBETCTBHM C IIOCTYJIATOM BEIIIE OHU JeHCTBUTEJHLHO 3aCTABJISIIOT
crapeth Tak. TakuMm 00pa3oM, Korja IyTENIECTBCHHHUK MPUOBIBACT Ha IUIAHETY, JOMOCEH
cTapeeT Ha BpeMeHHOM uHTepBaie AB Ha Puc.l, u moaToMy ero Bo3pact paBeH BO3pacTy
MTyTEIIECTBEHHNKA B CUCTEME OTCUETa IOMOCEIA.

CoBepIIeHHO aHAJIOTHYHO, TIOCNIE TOTO, KaK MyTEeUIECTBEHHHUK MMOBEPHYJ 00paTHO Ha 3eMITio
M BeCh IMyTh Ha3zaa 10 (HUHAJIBHOH BCTpPEYHM C JOMOCEIOM, CHOBa “‘IJIOCKOCTH
OJTHOBPEMEHHOCTH 3acCTaBIAIOT JOMAIIHETO YEJIOBEKa CTAapeThb TaK  Ke€ [MEeUIeHHO,
BpemeHHoi1 naTepBan CD Ha Puc.1].



OTO MNPOUCXOOUT TIOCKOJbKY, IPU IIOBOPOTE IIyTEHIECTBEHHUKA  “IIOCKOCTH
OJTHOBPEMEHHOCTH €ro CHCTeMbl OTCUETa paMKHM TakXKe I10BOPAYMBAIOTCS, KOIZa
MyTENIECTBEHHUK MEHAET HallpaBlieHue IBrxkeHus [Ha 180°].

W, xpome TOro, UMEHHO INpPH ATOM HX BpAIICHHUU “TIIOCKOCTH OJHOBPEMEHHOCTH
3aCTaBISIOT OEJHOrO J0oMoceda TNPaKTHYECKH MIHOBEHHO CTapeTh Ha  JIOBOJIBHO
CyIIIECTBEHHOM BpEMEHHOM MHTEpBaje, Ha Puc.1, 3to uaTepBans BC.

Haxonen, cyMmMa HMHTEpBajOB Ha OCH cf, T.e. UHTepBan AD, oOka3bIBaeTCs pPaBHBIM
BO3pacTy J0MOCena, KOTOPBIM OKa3bIBaeTCsl OOJbIE, YeM BO3pACT ITyTEIIECTBEHHHKA B
Jlopeni-¢hakTop, TO ecTh B IOJTHOM c0OTBeTCTBHH ¢ SR.

DTO KaXKeTCs Ha MEPBBIN B3I JOBOJIBHO YOCTUTEIBHBIM, XOTS, TIPHU STOM, JIOBOJIHHO
(hanTacTrueckum. M, kpomMe TOro, OHO HE TOJBKO (HaHTACTUYECKOE, OTO ‘‘U3SAIIHOC
pemeHne”’, Kak O HEM TOBOPHUTCS, Hampumep, B [4], [mombITKa caeiaaTh KaHOHHYECKYIO
BEPCHIO ATOTO PEIICHUsS 00JIee a/IeKBaTHOW PEaNbHOCTH, ITyTEM y4eTa PeallbHbIX YCKOPCHHMA
MyTENIECTBEHHUKAa UCTOoNb3ys i 31oro OTO] odeBHIHO, OCHOBBIBAETCS TOJBKO Ha
noctyiare CTO, KOTOPBIH HE UMEET MPAMBIX dKCIIEPUMEHTAIBHBIX TTOATBEpKACHNNA. Kak u
B CTO Her HMKAaKUX OOBSICHEHHH - KakK jK€ CHCTEMbI OTCYETa PeajbHO TPaHC(HOPMHUPYIOT
MPOCTPAHCTBO-BpeMsi MaTepuu U Kak 3TO MpeoOpa30BaHHOE MPOCTPAHCTBO-BPEMsI PEATLHO
JNEHCTByeT Ha MarTepuajbHble OOBEKTHl; U, COOTBETCTBEHHO, KaK IIJIOCKOCTH
OJTHOBPEMEHHOCTH CHCTEMBI OTCUETA, JEMCTBUTENHHO B TAHHOM PEIIEHUH, BO3JEHCTBYIOT Ha
OpraHHW3M UEJIOBEKa, 3acCTaBJiAis OWOXMMHUYECKHE pEaKIUd B OpPraHU3Me, HIATH CO
CKOPOCTSIMH, KOTOPBIE COOTBETCTBYIOT X IOJIOKCHHUSM B TIPOCTPAHCTBE-BPEMEHN ?

Bonee Toro, 3TH MIOCKOCTH HE 3aKaHYMBAIOTCA [B JaHHOM ciydae] B jomocene, B CTO
OHHM OECKOHEYHBI.

Tak, HampuMep, eciH IyTeniecTBeHHUK aBmxkercs ¢ Jlopenu-dpakropom >> 1, To
uaTepBaisl AB u CD cTraHOBATCS TPeHEOPEKMMO MajIbIMH IO CPaBHEHHUIO C HMHTEPBAJIOM
BC, T.e. mpakTHUeCKH BCE CTaApEHUE IOMOCEIa IPOUCXOAUT MPU OJHOBPEMEHHOM MOBOPOTE
TUTIOCKOCTEW OJHOBPEMEHHOCTH IIPH MOBOPOTE IMYyTEIIECTBEHHUKA, T.€. MPAKTHUECKH PaBHO
At(BC)=2L/c. CoOTBETCTBEHHO, HEKOTOpble 00BEKTHI KocMoca, Haxomsiuecs Ha

pacCTOSHUSAX BAOJAbL JUHUU ‘‘3eMis-TNIaHeTa’, CKa)XeM, B MUJUIMAp] CBETOBBIX JIET, MPHU
MOBOPOTE IYTEHIECTBEHHUKA MPAKTUYECKH MIHOBEHHO CTAHOBSITCS ‘‘crapmie” Ha 2
MUJUIHAp/A JeT ¥ T.I1.; TAKUM 00pa3oM, dTOT MOBOPOT NMPHUBOAUT, HAIIPUMEDP, K MUJLTAAPAAM
B3PHIBOB CBEPXHOBBIX H T.JI.; YTO KXKETCH ellle 00Jiee CTpaHHBIM.

OpmHaKo W3 3TOTO PEIICHHS BBITCKAIOT emle OoJjiee CTPaHHBIC MOCICICTBHS, SCIIH MbI
paccMOTPUM MPAKTHUECKH TOJBKO YCIOBUS, KOTOPBIEC UCIIONB3YIOTCSL B 3TOM PEUICHUH, T.€. B
cucteme ‘‘3emug-TutaHeTa”’ C HE3HAUYHWTENbHBIM W BIIOJIHE €CTECTBEHHBIM JOMOJHEHHEM:
KOKETCS  OYEBHIHBIM, YTO  IUIOCKOCTH  OJHOBPEMEHHOCTH  CHUCTEMBI  OTCYeTa
MyTEIIECTBEHHUKA JEHCTBYIOT HE TOJIBKO HAa JOMOCEIAa, OHM JEUCTBYIOT Ha BCE Ha 3eMI€.
Tak, Hanpumep, ecnu pacctosiure L paBHO 10 CBETOBBIX JIET, U MyTEIIECTBEHHUK ABUXXETCS
CO CKOpOCTBIO, ONHM3KOM K CKOPOCTH CBETa, TO MPH IOBOPOTE BCE, HE TONBKO JTOMOCEN,
KOTOpBIN cocTapuTcs mouytu Ha 20 jeT, Bce Ha 3emiie COCTapUTCA Ha 3TOT MPOMEKYTOK
BpeMeHU. OYeBUIHO, YTO HA TaKOM BPEMEHHOM MHTEpBajie Ha 3eMiie MOXET MPOU30UTH
MHOTO BeIled, B TOM dHcCJe, HalmpuMep, HEKOTOPHIE JIIOAH YMpPYT, MHOTHE AETH OyayT
pOXAeHbl, T.1. Takum 00pa3oM, eciii MyTEeNIECTBEHHUK TIOCIIE TOTO, KaK OH TOCJE OTIPaBKH
C TUIAHETHI, 0 KaKOH-TO MPUYMHE PEIINT BEPHYTHCS HA TUTAHETY CHOBA U OYAET JeNaTh 3TO C
TOM 7K€ CKOPOCTHIO, TIIOCKOCTH OJTHOBPEMEHHOCTH €r0 CHCTEMBI OTCUeTa CHOBA MMOBEPHYTCA
1 OKQXYTCS M TPAKTHYECKH B TOM K€ IOJIOKCHHUH [MpaKTHUeCKH B Todkax “B’’], kak 310
0bLI0 70 TIepBOTO MOBOpoTa. COOTBETCTBEHHO, BCE HA 3eMile, Ha KOTOpPO#l yxe mporuio 20
JIET, BEPHETCS B MPOLLIOE MPAKTUYECKH Ha TOT K€ BpeMEeHHOU uHtepBan (AB nHa puc.1), Te,
KTO yMep, BOCKPECHET, POIMBINKECS IETH POJIATCS OOpaTHO, W T.I.; BCE 3TO, OYEBHIHO,
HapYyIIaeT, 10 KpaiiHeH Mepe, 3aKOHBI TEPMOJAMHAMUKH U OHOJIOTHU.



3 Jlpyrue peuieHus

B orHomenun apyrux “pemeHnii” mapagokca OJM3HELOB, OTMETUM, YTO OHU OOJbILIEH
YacThIO OTHOCSITCS K HECKOJBKMM THNaM (Hampumep, cM. ctatbio Wiki B mpuBeneHHOH
BBIIIIE CCBUIKE, TJ€ IPECTABIECHO OONBLUIMHCTBO TUIIOB]:

Pemrennst TUII-1 mpencTaBnsior co6oif Kakue-HUOYIb TPHBUANBHEIE TPIOKH, KOTOpHIE,
TeM HE MEHee, BeChMa TOIYJIIPHEI B coobImecTBe MCTHHHBIX mochenosateneit CTO; kak,
HanpuMmep, “pemenne”’ Dingle mpoGieMbl [B JaHHOM ciTydae, KOHEYHO, 3TO OOJBIIast 4YacTh
MOJIOBIHA TTPOOJIEMBI OJIM3HEIOB], KOTJ]a OHU TOBOPSIT:

“Ecnu Ba YenoBeKa CMOTPAT JIPYr Ha Apyra Ha OONBLIOM PacCTOSHWUH, TO KaXKIBIH U3
HHUX BHIUT CBOETO BHM3aBU KaK MAJEHBKOTO YEIOBEKa, KOT/Aa OH caM OOJBLIOH, TO ecTh 00a
OJTHOBPEMEHHO OOJbIINE M MAJICHbKHE, KaK W KaKAbIH M3 HaOmomaTenell B OTHOCHTEIHHO
JBIDKYIUXCS] CUCTEMaX OTCYETa CTapeeT OJAHOBPEMEHHO OBICTpee U MeIICHHEE, UeM IPyrou
B Dingle npoGneme .

Tprok o4eBHIeH: pa3HUNA B ciydasx QyHmamentanbHa. TOT ¢axT, 4To IBa 4YelOBeKa
BUJIHBl I0-pPa3HOMY, BIIOJIHE OOBACHMMO, U Jake€ peOEHOK 3HAET, YTO €CIM OH YBUAUT
JTAJIEKOT0 YeJIOBEKa KaK MaJIEHbKOI'O, TO 3TO MJUIIO3US, IOTOMY YTO IJ1a3a BUIAT YIJIOBBIE, a
HE HACTOSIIME pa3Mepbl; U B PEaJbHOCTH STOT 4YeJoBeK Oonpimoi. OJHAKO B ciydae
OTHOCUTENBHO JBMKYIIMXCS HaOmofareneil moboe 0OBbsICHEHHE HEBO3MOXKHO, MOCKOIBKY
3ToT adcypa mocryaupyercs B CTO, T.e. npuHuMaercsi 0e3 10Ka3aTebCTBAa, KpoMe
000CHOBaHUS B pe3yNbTaTe OMMOOYHBIX WHTEPIPETALHMNA SKCIIEPUMEHTANBHBIX JaHHBIX; U
MO3TOMY He MOKeT OBITh J0Ka3aH/ONPOBEeprHyT/00bsiICHEH KaK MCTHHHBIN B paMKax
3TOi TeopuM.

Pemenns THUII-2 HCIONB3YIOT HEKOTOpHIE TPIOKH BHe SR. CaMmoe momyIspHOE - 3T0
YTBEpXKJECHHUE, 4YTO H3-3a [0 KpallHEed Mepe, 4YeThIpex] YCKOpEeHHHl cucTteMa oTcyeTa
MTyTEIICCTBEHHNKA HE SABJISACTCS ‘“AUCTO MHEPIIUATLHOMN .

Onnako SR He comepXUT HUKAKMX apTYMEHTOB - YTO IMPOMCXOANT C CUCTEMOU OTCUETa
MpU YCKOPCHUU M B KaKOM OTHOIICHHM STOT CHCTEMa OTCYETa, KOrJa OH OKa3hbIBaecTCA B
MHEPIIMOHHOM JABW)XCHHUH, OTIMYACTCS OT “‘UMCTO MHEPLUANIBbHBIX cucTteM oTcuera? Kpome
TOTO, P YCKOPEHUHN B KaXKIBIH MOMEHT BPEMEHHU CYIIECTBYET MTHOBEHHAs! MHEPITHATbHAS
CHCTEMa OTCYETa, M CKOPOCTh CTAPEHUS HAOIIOAATENS B CHCTEME HE 3aBUCHUT OT YCKOPCHUS,
OHAa 3aBUCHUT TOJBKO OT MTHOBEHHOM CKOPOCTU CHCTEMBI OTCUETA, U ‘‘3aMEJICHUE BPEMECHU
SIBIIICTCS KHHEMAaTUIECKUM 3G (HEKTOM ,

MHor#e IOBOJIBHO PacHpOCTPAHCHHBIE “‘PEIICHUS THUII-2 HCIOIL3YIOT YTBEPIKICHUSA,
KOTOpBIE KaKUM-TO 00pazoM oTHocaTcst K OTO, HaumHas ¢ GaHAIBHBIX TOJIBIX EeKJIapaItuii o
TOM, YTO TIapaJoOKC OJIM3HEIOB “‘HMMEEeT MOJHOE pEIIeHHE TOJIBKO B OOIIEH Teopuu
OTHOCUTENBHOCTH U TeX, KoTophle “HcnonpiytorT” OTO, npeanonaras, 4To B COOTBETCTBUH
¢ mpuHiunoM dkBuBalieHTHOCTH OTO mpu ycKOpeHuH cucTeMi OTcUeTa MyTelleCTBeHHHKA
MOSIBJISICTCS. KAKOM-TO aHallor “TpaBUTALMOHHOIO 3aMEIJICHUS BPEMEHHU , MpPUMEpP CM. B
Wiki, paznen “Viewpoint of the traveling twin”. Heckonbko TproKoB 371ech [perieHue Obl1o
“KOHIIETITYyaJIbHO Habpocano OJWHmTeHHOM B 1918 romy” W mpeAcCTaBIeHO B AETANAX,
HaTrpumMmep, B [5]], BIIOJIHE OYECBHUIHEI.

Unes wucmonmb3yer JOBOJBHO CTpPaHHOE TMPEIIONOKEHHE O TOM, YTO TIpU [B
KaHOHMYECKOM BEPCUM MMapaioKCa] MTHOBEHHBIX U TIOTOMY MPAKTUYECKH OSCKOHEUHBIX JIBYX
YCKOpPEHUSX MyTEHICCTBCHHUKA B TOYKE MOBOPOTA, B CUCTEME OTCUCTa IMYTEIICCTBCHHUKA
MOSIBJISIETCS] TPABUTAIIMOHHOE TT0JIe, KoTopoe “‘3amonaset Beenennyio” (7). B manpHeimem



[Wiki] "... B mpubmimkennn c1aboro mous 4achkl THKAOT co ckopoctsio ' =1(1+ P/ Cz) , e @
- Pa3sHOCTb IPABUTALMOHHOIO MOTEHLHUANA ... PAKETa CTPENAET B CTOPOHY OJIM3HENA-I0MOCEd, TEM
CaMbIM TIOMeIas 3TOro 0Ju3Hena B 60Jiee BHICOKUM TPABUTALIMOHHBIM NOTEHUHAN ... V3-3a GOJBIIOrO
paccTosHMsA MEXKAy OJNM3HELAMH, THKAaHbE JTUX 4YACOB YCKOPSAETCS JOCTATOYHO, YTOOBI Y4eCTh
pasHuily B COOCTBEHHBIX BpPEMEHAX, MCIBITHIBAEMBIX OiM3Helamu. He ciy4aiiHO 3TO ycKOpeHHe
JIOCTATOYHO JUIA Y4€eTa CABUIA OJHOBPEMEHHOCTH, ONIMCAHHOTO BhILIE.

Jlaxke ecu KTO-TO He oOpalaeT BHIMAHHSI Ha OYECBHIHYIO CTPAHHOCTH [OTHOPOIHOTO)]
“I'paBUTAIIIOHHOTO TOJSA’, KOTOpOE  ‘3allOJIHAET  BCEJICHHYIOW  TPH  YCKOPCHHH
MyTEIIECTBEHHUKA, 3/1€Ch JOCTATOUHO 3aMETHUTh, YTO ATO ‘“‘pelIeHHE”’, KOTOPOE YUUTHIBACT
“COBUT OJHOBPEMEHHOCTH BBINIE”, T.€. CIBUT, paccMaTpuUBaeMbli 37eCh B Cilyyae
“YHHKAJIBHOTO peIIeHUs BBIIIC, CHOBa ‘‘CIBHTaeT HE TOJBKO 9Yachl JOMOCEda, HO H
CABUTaecT BCEe BO BceneHHOW; W, HampuMep, €CIU MYTEHICCTBEHHUK COBEPIIUT PsII
MMOBOPOTOB CO CMEHOM HAIPaBJICHUM CBOEH CKOPOCTH, TO BO BeeneHnHoil mpousoiaeT MHOTO
CTpaHHBIX Bellei. Hampumep, MOCKOJIbKY B 3TOM cCiy4ae ‘‘CTapeHHe Bcero kak d(pdekr
TPaBUTAITMOHHOTO TIOJS ITyTEIICCTBCHHUKA  SIBIISICTCS HAKOIWTEIHHBIM, BCEICHHAS OyIeT
MOCIICIOBATEIIEHO TIOSABIIATHCS B Ooyiee W Ooliee OTHAICHHOM OYAyIIeM, TOrga Kak IIo
HEW3BECTHBIM IIPUIMHAM C ITyTEIICCTBEHHUKOM HIYETO HE TTPOUCXOIUT.

“Pemenns” THII-3 W THUI-4 uMeOT 06LIyIO YepTy - OHM NPAKTHYECKH SBIISIOTCS
JUIIb ONUCATENbHBIMU KOHCTPYKIUSMH, M INOSTOMY B JEWCTBUTENBHOCTH MPaKTUYECKH
HUYETO HE JOKAa3blBalOT U HE OOBSICHAIOT JONOJHUTEIBHO K KaHOHHYECKOMY OIMCAHHUIO
napagokca 0iau3HenoB. Pa3HuIla 3aKmoyaeTcss B TOM, YTO PEIICHHs TUI-3 BKIIOYAIOT B ceOs
HEKOTOPBIE 3KCIIEPUMEHTAIbHBIE MOMEHTHI, TOTJa Kak THUIM-4 HCIOJIb3yeT B OCHOBHOM
TEOPETUUECKUE MOIX0AbI IIPU PACCMOTPEHUH T1apaioKca.

HexoTopsle pemenns THII-3 mpuBeeHE! B yIOMAHYTO# BhilIe crathe Wiki [pasaenst ¢
addexramu [Jomnepal]. Kpome Toro, B Takux cOOOpaKEHUAX, HECMOTPS Ha TO, YTO OHHU JAIOT
B KOHEYHOM WTOT€ IPaBUIIbHBIC 3HAYEHUS BO3PAcTa 000MX OJIN3HEIIOB B KOHLE 3aMKHYTOT'O
MyTH NYTENIECTBEHHUKA, B JTHX IMPUMEPAX CTAPEHHE JOMOCENa pA3INYHO IO MYyTH
MYyTEIIECTBEHHUKA Ha TUIAHETy M 00paTHO, XOTs “‘B pealibHOCTH OHO paBHOMepHO. Ho uto
Oosee Ba)KHO, OISTH )K€, 3TH COOOpa)KeHHs HOCST JIMIIb ONKCATEIbHBIM XapakTep, Koraa
710001 IKCIIEPUMEHT MPH YCIOBHH, YTO MHEPLHUABHBIE CUCTEMBI OTCUYETa YCTAHOBIICHBI B
cootBercTBur ¢ OTO, NpUHININATIBEHO HE MOXET OOHAPYKUTh HEKOTOpPbIE OTKJIOHEHHS OT
9TOM Teopud. B TOM umcie, Bo3Bpaljasch NPUHIUINHAIBHO JAEHCTBYIONIEH Mapajokce
ommsuaenoB  “Dingle mpobmemsr”: ecnmu oba HaOmomarens OyOyT O3KCHEPUMEHTAIBHO
U3MEPSATh CKOPOCTH THKOB YaCOB B CHCTEMAaX, OHH MOJYYalOT TOT k€ a0CypAHBIA Pe3yIbTar:
OJTHOBPEMEHHO B K&KAOH U3 00EHX CHCTEM “BpeMs 3aMeisieTcs” [cM., Hampumep, [6]]

“Pemienns” THUN-4 [B cratee Wiki. “Difference in elapsed time as a result of
differences in twins' spacetime paths”] Takke HOCST cyry0O omucaTeIbHBINA XapakTep U He
100aBJISIOT TaK:Ke HHYero HOBOIO K, elle pa3, u3BecTHOMY c¢ 1905 roma pesyabTarty
KAHOHMYECKOW BepCHMHM: NYyTelleCTBEHHUK NPH BO3BpalleHHMM OyAeT MoJIOKe, YeM
aomocen. OHYM THMIIB €I1e pa3 OTBEYAIOT Ha BOMPOC “KakK TakoW pe3ynbTaT moiydaercs?”, B
TO BpeMs KaKk BOIIPOC B MapaJoKCe €CTh ‘‘moYeMy pe3ysibTaT TaKoi, HECMOTpPS Ha TO, UTO B
m000i1 MOMEHT BpEMEHH CHCTEMBI OTCYETa 000X OJM3HEIOB IMOTHOCTHIO SKBUBAJICHTHI?
EnuHCcTBEHHOE pa3nuuue 3aKII0YaeTcss B TOM, UTO B TaKUX “pEIICHUSAX’ pacCMaTpHUBAIOTCA
Oonee peanbHBIE CIydau, TO €CTh KOTJa JIBI)KEHHE IyTEHIECTBEHHHWKA BKIOYaeT B cels
CEKIMH C He OECKOHEYHBIMU YCKOpeHUsMU. To ecTh 3Tu “perieHus’” 04EeBUAHO HE SIBIISIIOTCS
KaKMMHU-THOO peleHUsAMHU NapajoKca, B T.4. IOCKOJBKY yUeT YCKopeHHs He pemraeT Dingle
npoOJeMy: IMOCKOJNBKY CKOPOCTh ‘“dHUCTO HHEPUMAIBHON HCXOJHOW/IOMOCENa CHCTEME
orcuyera B CTO npuHLMIMAIBHO HEOIpEeNCHHAs, U TaK OJIM3HEIBI MOTYT TOJBKO BEPUTh,
YTO OHM HaXOJATCS B IIPOCTPAHCTBEHHOM IIOKOE, B TO BpeMs KaKk CUCTeMa MOKET IBUTAThCS
B NPOCTPAHCTBE C KAaKOH-TO CKOPOCTBIO, TO €CIM INyTEUIECTBEHHWK HA4HET IBI)KEHUE C
KaKMM-TO YCKOPEHHEM, OH HE 3HAeT — OH YCKOPSETCS MM TOPMO3UTCA?; COOTBETCTBEHHO B
“one way” cilydya€ CKOPOCTH IBIDKYLIUXCSI OTHOCHUTEIBHO CHCTEM OTCHETa OCTAarOTCs



HEOTIpe/IeJICHHBIMI HECMOTPSL Ha TO, YTO OJHA M3 HUX TOCJe YCKOPEHHA cTaja ‘‘He YHUCTO
STI N

nHepuuanpHoii’; the Dingle mpobnema mosBIsSeTCs CHOBa, W TUI-4 pEIICHHUS CTAHOBSITCA
MIPOCTO OECCMBICIICHHBIMHU.

CymuiecTByeT MHOTO THII- “pelrenuii”, rie HCMOIb3yeTcsl, B OCHOBHOM, KAHOHHYECKAs
cxeMma, HO OHa pacCMaTpPHUBACTCS C TOYKH 3pCHHS Oojiee YeM ABYX HaOJromaTenei/cucTem
orcueTa. Takol MOIXOJ HE MOXET W3MEHUTh 4YTO-TO IO CPAaBHEHUIO C KaHOHUYCCKHM
CIy4yaeM [B CIIyYasiX €CIIM TaKue “pelieHrus’ He HUCIONB3YIOT €Ile M KaKkue-HUOYIh TPIOKH
BHe CTO]. D10 Ka)keTcsl JOBOJBHO OYEBUAHBIM, U, MO-BUANMOMY, [T0O3TOMY, HaIllpuMep, B
cratbe Wiki BbIIIIE HET CCBHUIOK HAa TakKWe cliydan. TeM He MEHee, OHU JOBOJLHO
MHOTOUYHUCIICHHBI U CO3/Ial0T CYIISCTBCHHBIN (POHOBBIN BKIIAJ B MOINCPKKE MHECHHUS O TOM,
YTO TapaJioKC OJIM3HENIOB pa3pelieH.

JIEHCTBUTENBHO MPABUIBHOE PEUICHUE “napajokca GNU3HENOB” BO3MOMKHO
TOJNBKO B TOM CIyd4ae, €CId IIOHMMAaTh, YTO IOCTYJAT O TOM, YTO BCE HMHEPLHAIbHBIE
CHCTEMBI OTCYETAa IIOJIHOCTBIO DKBUBAJICHTHBI, HEBEPEH, M 4YTO IPOCTPAHCTBO BPEMEHH
Marepuu siBisieTcst abCOMOTHBIM. B 3TOM ciydae mapajokca IpocTo He CyIECTBYET.

Kpome Ttoro, HeoOXoAMMO MOHMMATh, YTO 3TO MPOCTPAHCTBO-BpeMs sBisercs [5] 4D
EBknauooBelM MHOrooOpaszuem, rhe neiictBytor aBa llpaBmia/Bosmoxxnoctu “Bpems’™
“nctuHHOE BpeMs” W “koopamHaTHOE BpeMs~ [7], [8], [9] ; u roe Kakmelii MaTepHUaIbHBIHA
00BEKT, BKJIIOYAsh CHCTEMBI OTCYETa M WX HAOIMIOAATeNH, JBIIKETCS OJHOBPEMEHHO CO
CKOPOCTBIO CBETa B HCTUHHOM BpPEMEHHU (BIOJb COOTBETCTBYIOIIECH ocu) u ¢ 4D ckopocThio
cBera B 4-D mox-mpocTpaHCTBE-BpeMeHH Marepu, B KOTOPOM BpeMEHHas OCh €CTh
KOOpIHWHATHOE BpeMs. IIpu 3TOM ABHMKEHUE B KOOPAMHATHOM BPEMEHH IMPEACTABISIET COOOM
W3MCHEHUE BHYTPECHHUX COCTOSHHM “T-00BEKTOB”, T.e. YACTHI[ U Tell, KOTOPhIE HMECIOT
MacChl TIOKOSI, BKITFOYasl TeJa JII0JICH, a TAK)KE METPOBBIC TUHEHKH U 9achl CHCTEM OTCUETA.

B aTOM citydae cuTyarus CTaHOBHTCS COBCEM OYCBUAHOM, cM. Puc.2

CcT

Puc.2 Jlpmwxkenue OnusHena-gomocena (BIoib CI  Ocu) W ONU3HENA-TyTCIICCTBCHHUKA
(sromanas yuaus A-P-B) ¢ Jlopennt dakropom ~2 B 4D-non-nipocTpaHcTBe-BpeMeHn MaTtepum.
[Tpu BO3BpaIIeHUN OJIM3HEIBI HAXOAATCSA B PA3HBIX TOYKAX MOJI-TIPOCTPAHCTBE-BPEMEHH, HO B
ToH ke 3D MpocTpaHCTBEHHOH TOYKE M B TOH jkK€ NCTUHHON TOYke BpeMeHH; T.K. AP+PB=AD .

Puc.2 orHOCHMTCS K ciydar, KOTJIa JOMOCE] HaxoauTcs B abcomotHOM 3D
MIPOCTPAHCTBEHHOM TIOKOE€ M B COOTBETCTBYIOIIEH aOCOMIOTHOM cucTeMe oTcdeTa. Tak Kak,



KorJga MatepuaidbHBIi T-00BEKT HAXOAWTCS B TPOCTPAHCTBEHHOM IIOKOE, OHO/OH/OHA
JBIDKETCS BAOJIL KOOPIWHATHOTO BpeMeHH [“cT ”, B OTIWYHE OT AuarpaMM MHUHKOBCKOTO
Ha Puc.l, tme ock “ct” SBISETCS HEKOTOPHIM AHAJIOTOM OCH HCTHHHOTO BpPEMEHH| C
MaKCUMAJIBHON CKOPOCTBIO, T. €. CO CKOPOCTBIO CBETa, W MOATOMY [Oojiee MPaBHIBHO —
MOTOMY YTO| BHYTPEHHHE IPOLECCHl B 3TOM OOBEKTE HAYT C MaKCHMAaJbHOWH CKOPOCTHIO,
BKJIIOYAsi, HAIIPUMEp, TaK, YTO Yachl B aOCONIOTHOM ITOKOJIEHHH THUKAIOT OBICTpEe, 4eM
JMO0BIE Yackl, KOTOPBIE epemernatorcs B 3D mpocTpaHcTBe.
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Ecnmu T-00bekT mepemeniaeTcs €ie U B MPOCTPAHCTBE, €0 CKOPOCTh B KOOPAMHATHOM
BPEMEHU CTAaHOBUTCS MEHBIIE, YE€M CKOPOCTb CBETa; KaK HSTO MPEIIUCHIBACT Teopema
[Mudaropa, B Jlopenir GpakTop; U TEMITbI BHYTPEHHUX MPOIIECCOB B 0OBEKTE 3aMEJIIOTCS B
10T *e (hakrtop. Takum oOpa3oM, KOrja IyTEHISCTBEHHUK BO3BpAIaeTCs B Ty JKe
MPOCTPAHCTBEHHYI0 TOYKY YTO M JOMOCEN, KOJMWYECTBO MPOLICAIINX H3MEHEHUI ero
BHYTPEHHHX COCTOSIHUH COOTBETCTBYET TOUKe B Ha 0cH KOOpAMHATHOTO BPEMEHH, KOTOPas B
JlopeHn akTop HIXKE B MOMEHT €r0 BO3BPAIICHUS, YEM Y JIOMOCE]Ia, T.€. TOUKH D.

Tem HE MeHee, XOTsa OJNM3HEIBI HAXOIATCS B Pa3HBIX TOUKax 4D moa-mpocTpaHCTBa-
BpeMEeHH “‘(PU3MYCCKH’ OHHM BCTPEYAIOTCS, ITOCKOJBKY BCE B3aUMOJCUCTBUS [€CITU MBI HE
paccMaTpuBacM HEKOTOpble KBaHTOBBIE 3(dekThl] mpoucxomst B 4D mpocTpaHcTBe U B
HMCTUHHOM BPEMEHH; TOTa KaK Korja Bce 00BeKTH B MaTepuu BCEria HaXOIATCS B OJHOM H
TOM K€ MOMEHTE UCTHHHOTO BPEMCHH.

Eiie oxuMH COOTBETCTBYIOINMH HpuUMep, Korma [“S-00bekThl”] (OTOHBI  IBHXKYTCS
TOJIEKO B 3D MPOCTPaHCTBE CO CKOPOCTHIO CBETA, IMOTOMY OHU HHUKOTJa HE HaXOJATCS B TEX
ke 4D Toukax moA-TpoCTpaHCTBA-BPEMEHH, B KOTOPBIX Haxomarcs T-o0bekTel. OMHAKO KTO
YroJIHO, €ClM HE CIeTNoH, BUAMT ceOs B 3epkaine. M, ckaxkem, KOTrja OH CMOTPHUT B
TEJECKOIl, OH BUWT TAIAKTUKUA HA PACCTOSHUSX B MHUJUIAAPIBI CBETOBBIX JIET, IO3TOMY OH
BUIUT (DOTOHBI BO3PACTOM B MWILIHAPJBI JIET B MCTUHHOM BPEMEHU W HYJEBBIM [Ooiee
BEPHO MUJUIHAPIBI JIET HA3aJ]| BO3PACTOM B KOOPJMHATHOM BPEMEHH, U IMOITOMY OHH TaKHe
JKe, KaK ¥ OHU POJTMIIHCH TIPY KaKKUX-TO MPOIIECCaxX B TE BpeMeHa.

Bce BhIIEH3I0KEHHOE B 3TOM CTAaThe KAXKETCS JOBOJIBHO OYEBUAHBIM, OIHAKO YHUCIIO
“pewreHuii” mapagokca OJM3HELOB YK€ JOBOJBHO MHOTO, M BpEeMS OT BpPEMEHH B
OpHUIMATBHBIX (U3NUECKUX MMyONHMKAIMIX MOSBISIOTCS O4YepeaHble “‘pemreHus”. ITo
Ka)XeTCsl YK€ 4YEM-TO UPPALMOHAIBHBIM ...
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