Microworld 27,
Long Way to Understanding of the Material World Structure Fundamentals.
Coda.

N.N.Leonov

This paper describes what function methods of the theory of non-linear oscillations had in gaining detailed and
adequate understanding of structure of the material world objects. Using these methods, simple identification
techniques and Mandelstam-Andronov’s applied scientific methodology a stubborn researcher had managed to do in
thirty years that what the entire global physical elite could not achieve during more than a century.

*

| turned to studying of the material world structures in the second half of the previous
century. My thirty years long studies are described, although at a non-formal level, in [1-26]. |
was brought to making these studies by nonprofessional interference of quantum ideology with
my area of interest.

*

| specialize in the theory of non-linear oscillations [27,28]. In the eighties of the previous
century, the needs for technical advance gave rise to an acute necessity of studying a new kind of
stationary motions in deterministic dynamic systems, namely stochastic steady motions. These
problems had for the first time ever emerged in studies of “large-scale systems”, the systems
featuring numerous degrees of freedom [29].

The particular interest in the research into these problems was due to the fact that given the
original deterministic explanation it had proven to be impossible to reliably and adequately
forecast the behavior of actual mechanisms that feature such steady motions using probabilistic
regularities alone. Various questions with respect to a multitude of such systems were examined
within the problem of dynamic stochastization.

Some principal questions in the problem of dynamic stochastization included those whether
deterministic systems dynamics can give rise to regularities of probabilistic type and if it can,
how does it happen.

Before | proceeded with resolving the very problem I had gone into situational aspects of the
problem of dynamic stochastization [30-32]. Available publications were dominated by a mash
of inadequate personal opinions which were based on other considerations rather than on any
clear definitions of deterministic and probabilistic regularities.

Without clear definitions there were scholastic expatiations prevailing in those publications.
Simple and clear definitions had been formulated by a great figure, A.N. Kolmogorov, long
before the problem of dynamic stochastization [33,34]. According to these definitions all
deterministic regularities are unambiguous while all probabilistic regularities are ambiguous.
Hence, the problem amounted to clarification of a probability and causes of ambiguous
regularities in deterministic dynamic systems.

Thus formulated, the problem appeared to be trivial: it emerged that ambiguous regularities
in deterministic dynamic systems result from the limit behavior of these systems, from
convergence of motions to x w-limit motions other than equilibriums [30,32]. Such w-limit
motions are periodic motions and stochastic steady motions; all paths of such motions consist of
a continuum set of isolated points.

*

A trivial solution to this problem had for several decades remained concealed from
researchers for a number of reasons. One of the reasons has to do with the concept of “time”.

The material world is characterized by such concepts as mass and time. Mass is a measure of
matter while time is a measure of matter variability.

Among other variables, deterministic dynamic systems include variable t which is a
conventional, abstract mathematical “time” [35,36]. This “time” differs from the real time in that
when studying specific dynamic systems we can accelerate this “time” t in an absolutely random
way and even make it tend to infinity. This allows for carrying out abstract mathematical



investigations into process in real objects in order to be able to forecast and efficiently use the
same in application purposes.

The lack in the past of a clear understanding of the fact that an abstract mathematical “time”
and the real time is not the same made it significantly more difficult to find a solution to the
problem of dynamic stochastization.

A great confusion in this problem was due to Laplacian determinism because Laplace in his
investigation could not clearly distinguish between the real time and the abstract mathematical
time, could not clearly set the problem. An individual person’s life time is very limited.
Apparently, the life time of the entire humanity is limited either. Therefore, the real, infinitely
distant future of actual phenomena under study is of no real value for the humanity. Gradually
we are learning to manage the flow of time using various methods of product storage, various
means of transport... But we will never manage to control the “eternity”.

Probably that is why Laplace came to his own opinion based on concepts of these systems
behavior over the finite time only. This was a crucial mistake by Laplace that gave rise to
impassioned discussions in vain.

In mathematics an abstract “infinite” future is of high importance. The passage to the limit
when t—-+oo is highly efficient mathematical instrument of studying various motions of dynamic
systems and other mathematical regularities. When computer engineering development began
there were attempts to limit “time” made in mathematics. However, these attempts failed. It is
even possible to confidently say that disregard of the behavior of mathematical systems over
“infinite” time would eventually result in a loss of the mathematical apparatus efficiency in
quantitative studies.

*

Further obstacles on the way to solution to the problem of dynamic stochastization arose
from nonprofessional interference with this problem by quantum physics ideologists.

Adepts of quantum ideology repeated original Laplace’s mistake having set aside the limit
behavior of deterministic dynamic systems. At the same time they claimed that “each experiment
marks an area rather than a point of phase space” and that is why “the notion of probability in
part of statistical mechanics concepts results the impossibility, for quantum reasons, to define a
state of the system as a point in phase space” [37]. In other words, they claimed that
deterministic dynamics is not capable of forming any probabilistic irregularities but only capable
of transforming or modifying original quantum indeterminacies.

This version was silently accepted by the entire scientific community and for quite a long
time had been presented as an outstanding example of scientific thinking.

*

When, beginning my studies, | made an attempt to gain insight into the background
information concerning the problem of dynamic stochastization it appeared that this information
was fouled with various inadequate opinions on nature of this phenomenon almost to the same
degree as the Augean stables [30,32].

In spite of all difficulties an objective mechanism of probabilistic regularities in deterministic
dynamic systems was identified and proved to be so trivial that a long-lasting perplexity arose as
to how so many researchers could not reveal it during such a long time.

*

So, on the one hand, it emerged that probabilistic regularities in deterministic dynamic
systems are formed when t—+o0 and motions of these systems are converging to limit sets other
than equilibriums. On the other hand, according to [37], the true cause for dynamic
stochastization can be explained by quantum ambiguity of a system state definition rather than
by limit behavior of deterministic systems. These concepts are incompatible. Then who is right?

Thus, the need for getting onto what “indivisible energy quantum” is emerged: either it is an
objective factor of the material world or just an auxiliary abstract element of formal quantum
description.

*



Proceeding with the analysis of this situation | started with non-formal concepts of the
microworld structure as set out by professionals and popularizers [38-50]. Quantum concepts of
the microworld structure seemed like impressions of a person who made use of somebody else’s
eyeglasses or a very smoked glass in his observations: blurred images without sharp contours.
The greatest impression on me was made by the explanation of the “electron spin” notion
essence. The explanation suggested that in order to gain understanding of this notion one should
imagine a spinning electron but imagine it not in literal sense! There are a good many of such
explanations in the quantum theory.

It turned out that it was not only me who was not satisfied with the lack of classical clarity,
the lack of clear details as to quantum concepts of the microworld structure. The quantum theory
originators, M. Planc, A. Einstein, L. de Broglie and D. Bom, already had got some regrets of the
loss of classical clarity of the microworld physics concepts. L. de Broglie and D. Bom even
made some attempts to make the quantum theory clear again but failed [51,52].

Once formed, the quantum theory started getting experimental results so quickly that it led to
an unprecedented global euphoria and to the strictest quantum censorship in the entire global
physics. The censorship made it impossible to publish both uncalled-for criticisms and
substantive objective findings beyond the quantum concepts of the structure of microscopic
objects.

In the course of time the quantum theory started to painfully fail, and there were increasingly
more problems elaboration of which came to a dead-end. The most significant of them are the
problem of neutrino beam communications and the thermonuclear problem [10,16]. This should
also include the problem of structural identification of electron, neutron and proton [2].

The persistent global euphoria made it necessary to explain these failures. Rather unusual
attempts to give such an explanation had been made in [53]. The author being an adept of the
qguantum ideology does not like the fact that “Classical physics narrows the question “what is the
given object?” down to the question “what does the given object consist of?”. The author sees an
alternative in that “subject to sufficient “fragmentation” of matter the analysis approach should
play out itself... Therefore, the question “what does electron consist of?”” may turn out to be
senseless”. In order to support his opinion with something he refers to lines from J.W. Goethe’s
“Faust”: “The traditional trend to unlimited detailed description of objects and phenomena which
desire to listen in every aspect of life fostered in us for ages leads to interruption of the
“animating link”, and a situation occurs when, according to Goethe, “there is nothing left to
listen to™.

Wer will was Lebendigs erkennen und beschreiben,
Sucht erst den Geist heraus zu treiben,

Dann hat er die Teile in seiner Hand,

Fehlt, leider! nur das geistige Band.

What did the author [53] mean addressing these lines? Let us make an attempt to understand
what is meant by the “animating link”.

The concept of “anima” and “animating link” in our society refers primarily to a living
human. There is no exact adequate definition for these terms. It is believed that anima (or soul) is
some component of a living human which leaves the human after his/her death. Obviously,
“anima” or “animating link should be understood as a human activity control system. Probably,
it is no mere chance that such terms as “movement of thought” or “movement of soul” emerged.

What should be understood by “animating link” in general, with respect to random material
objects? It is believed in philosophy that matter exists in motion and motion is an essential
condition of matter existence [54]. However, this statement is of purely notional, postulational
nature. There has been no evidence still that “heat death” of matter is impossible in the material
world in principle.



The identification of structures of electrons and neutrons drastically changed this situation
having made this statement conclusive. It appears that the material world is organized in multiple
levels [12,13]. Primitive objects of all levels feature vortex-like structures. They are continuously
drawing through themselves multitudes of external objects of deeper levels so that free primitive
objects of all levels are in constant motion. This motion may cease if only the matter disappears.

All objects of the material world consist of other, finer objects. They are formed due to
various interactions. All interactions are involved in formation of various material objects thus
providing “material links” between the matter elements. They are also the primary cause for
matter changes, movements, i.e. they are both “material” and “animating” links in the material
world.

For instance, the identification of structures of electrons and neutrons showed that all free
primitive objects of all levels of matter organization are in constant motion due to magnetic
interactions. It turned out that in the absence of magnetic interactions between elements of matter
the matter would not exist and there would be no one to read these lines.

Thus, the expression “de-animate phenomena” means to disregard some portion of
interactions neglecting which it is impossible to understand an object behavior in details. But
then magnetic interactions were neglected by the quantum theory at the stage of development of
fundamental postulates thereof. The author [53] did not understand it and having referred to
J.W. Goethe made a rod for himself as well as for the whole quantum ideology, thus perfectly
demonstrating his level of general scientific qualification.

*

A sobering fact in the history of groundless quantum snobbery formation became the results
of diffraction experiment in a-particles scattering using nuclear structures [55]. These results
gave an experimental evidence of the fact that indivisible quanta of energy and indeterminacy
relations are not objective factors of the material world but merely auxiliary abstract elements of
the quantum computational tool or quantum formalism.

More than a third of century has passed since the paper [55] was published but the quantum
theory, while persistently ignoring the results of this excellent experiment, keeps its triumphant
procession wasting great intellectual and material resources in the problem of neutrino beam
communications and in the thermonuclear problem and justifying their failures by enormous
technical difficulties. Of course, there are considerable difficulties but not so much technical as
stipulated by defects of the quantum theoretical reasoning.

Global quantum physics has reduced this situation to a hyperabsurdity by awarding Nobel
Prizes to encourage studies of quarks or Higgs bosons nonexistent in the material world. |
wonder what will be a final for this theater of the absurd.

*

All misfortunes of the microworld theory began with neglect of ether and its resistance to
motion of microscopic objects and with neglect of magnetic interactions between microscopic
objects. Consideration of these factors allowed for understanding that statements concerning the
fundamental inapplicability of the methods of classical physics in the microworld theory are
wrong and result from insufficient qualification of the authors thereof. Having these factors
considered a single layperson in the microworld theory using the methods of the theory of non-
linear oscillations in thirty years have managed to achieve the results [1-26] which over a century
remained unavailable to the entire physical community.

People who have a superficial idea of the theory of non-linear oscillations may have the
natural question: how is the theory of non-linear oscillations related with the microworld
physics? Why did the theory of non-linear oscillations appear so much more efficient than the
quantum theory?

The answer to this question can be found in [56]. The pioneer role in elaboration of the
theory of non-linear oscillations belongs to academicians L.I. Mandelstam and A.A. Andronov.

A general governing concept of the theory of non-linear oscillations is periodicity. Recalling
L.l. Mandelstam’s attitude to the theory of oscillations, A.A. Andronov wrote: “There is a known



evolution in L.I. Mandelstam’s view of the meaning of the theory of non-linear oscillations and
its position in the exact natural science. At the conference on oscillations in the year 1931 L.I.
Mandelstam spoke of “modest problems of oscillation theory”, modest, for example, as
compared to the problems of quantum mechanics. There is quite a different hint in his report of
AN. Krylov’s efforts and in his lectures of the year 1944 devoted to the theory of oscillations.
He speaks of the fact that the major discoveries of physics, beginning from the one by
Copernicus, were substantially oscillatory and that the English mathematic and philosopher
Whitehead might be right when claimed that the birth of physics is associated with the
application of the abstract idea of periodicity to a great number of certain individual
phenomena”.

Quantum physics and the theory of oscillations were developing almost in parallel to and
independent from each other, each going its own way.

A peculiar feature of quantum physics is that its mathematical models are conservative and
functional. This significantly limits its research capabilities. The quantum theory is not capable
of analyzing transient processes in problems that it examines. That is why it had no place for
such an important concept as the behavioral stability of objects under study. The introduction of
the hypothesis for quantum jumps was to compensate for this drawback [15]. But this proved to
be inefficient. That is why the quantum theory turned out to be some approximation of the
microworld theory operating adequate structural mathematical dissipative models of real objects.

The fact that the quantum theory is merely an approximation of an adequate microworld
theory does not deny its capabilities of obtaining practical results. However, its actual
capabilities have been inconsistent with the widely promoted research potential. Lasting over the
half of century, failures in the problem of neutrino beam communications and in the
thermonuclear problem are sharp evidence of cognitive defects of the quantum theory.

Solving its problems the theory of oscillations found an extremely important peculiarity in its
studies conducted using various applied disciplines. It emerged that these disciplines described
mathematical behavioral models of objects of different substantial nature using either identical or
quite similar equations. By means of it, when studying these models, the theory of oscillations
had been gradually transforming from a special physical discipline into the general-theoretical
base for building and analyzing adequate structural mathematical models of objects of different
substantial nature such as physical, chemical, biological, economical, etc.

An invaluable contribution to this transformation was made by the development of precedent
system for learning how to perform structural mathematical modeling of various real objects led
by L.I. Mandelstam and A.A. Andronov. This system consists of multiple examples related with
building and studying of adequate structural mathematical models of objects of different
substantial nature. It is being constantly supplemented by followers of L.I. Mandelstam and
A.A. Andronov. This system is used to demonstrate various techniques of building adequate
structural mathematical models and foster scientific analogous thinking.

An active development of precedent system for learning how to perform structural
mathematical modeling was repeatedly sharply criticized by physicists. The developers were
charged with lack of scale, unreasonable waste of intellectual and material resources, were given
“kind” advice to address “real” problems.

Some important problems of those “real” problems addressed by critics of the theory of
oscillations are the problem of neutrino beam communications and the thermonuclear problem.
Instead of showing in practice how “real” problems should be resolved during more than half of
century physicists are getting off with empty and promising publicity. The sought-after solutions
to these problems had been found using Mandelstam-Andronov’s applied scientific methodology
and methods of the theory of oscillations [10,16].

*

The analysis showed that all misfortunes and failures of quantum physics are due to two
crucial mistakes made at the end of the one before last century. These are neglect of ether and its



resistance to motion of microscopic objects and neglect of magnetic interactions between
microscopic objects [1,2].

In view of these mistakes physics found itself in an unprecedented negative situation. The
unprecedented character of this situation was associated not with the fact that these mistakes
have been made. Mistakes inevitably accompany any inquiry, including a scientific one. If
mistakes are timely revealed and fixed negative impact thereof can be neutralized.

The unprecedented character of the situation is due to the fact that these mistakes in physics
still have not been recognized or fixed but, that they keep having negative impact on progress in
knowledge of the material world structure. The situation is especially aggravated by the fact that
physics have ignored the experimental facts that got out in 1950 and in 1979 pointing directly at
falsehood of quantum concepts of the material world structure.

In 1950, an absolutely unexpected thermonuclear explosion happened in the USSR when
“atomic” charge was being tested in the area of the Vilyui River. In spite of long thorough
investigations the nature of this explosion has remained unclear. A simple case study [16]
enabled to understand that “hydrogen” bomb is not a “hydrogen” one but lithium. The quantum
theory failed to understand this fact because of the same two old crucial mistakes. This failure to
understand is why the thermonuclear problem has been investigated in vain for over than half a
century.

In 1979 the diffraction experiment findings indicative of the absence of indivisible energy
guanta in the material world were published [55]. But physicists are still trying not to notice
those findings. They do not understand those findings. And they do not want to look into this
matter. Should one try to inform them that the cause of such misunderstanding is neglect of
material ether they start losing their temper badly.

The year 1915 was to see the launch of a new huge and extremely expensive tokamak
developed by international efforts. Attempts to achieve a positive output of energy at that
tokamak will imminently fail as well as in any other similar experiments [16]. Will this make
physicists use human brain, a priceless gift of Nature, for its immediate purpose rather than as a
primitive ram?

*

Why the unprecedented stagnant situation in physics remains the same during the whole
century despite experimental facts indicative of a serious disease that contemporary physics
suffers? Why physics hides its “sores” and make no efforts to correct the consequences of wrong
actions that led to this situation? This shameful situation cannot be improved unless these causes
become identified.

What can explain the omission and even an active resistance of physics to improvement of
this situation? Among a wide range of possible explanations the most reasonable ones seem to be
the lack of the necessary qualification and a passive sabotage.

As for the level of scientific qualification, it is quite high within the quantum formalism
framework. However, within the quantum framework it is explicitly recognized that there are no
absolutely isolated objects in the material world and that all outdoor is somehow interrelated.
Accordingly, it should have been understood that elaboration of adequate concepts of
microscopic objects structure is impossible without the knowledge of necessary details of
microscopic objects structure.

The lack of such knowledge became completely apparent in that physicists are not capable of
gaining an adequate understanding of substantial nature of wave-corpuscle duality of
microscopic objects revealed in experiments. They failed to do it because of underdeveloped
analogous thinking and due to extremely unsatisfactory knowledge of fundamental
aerodynamics, a major physical discipline. They, the researchers in the real world structure
fundamentals appeared to be so far away from the real life that did not notice that flying bullets
hiss and many other interesting facts observable by any interested person. No unfastened shoe-
laces can piece out these shortages.



American physicists D. Bom [52] was closer to understanding the nature of wave-corpuscle
duality in the microworld than any other quantum theory developers. However, he has not
reached a positive eventual outcome because he failed to overcome the quantum limitedness of
the real world structure concepts. As well as all other physicists, he did not understand the
findings by J. von Neumann who proved that the classical clarity and detail of the concepts of
the structure of microscopic objects cannot be achieved within the quantum theory
framework [57]. Physicists could not understand the logical conclusion from J. von Neumann’s
findings that the classical clarity of the concepts of the material world structure should be looked
for beyond the quantum concepts. This is another manifestation of drawbacks in the physical
community’s qualification.

*

Regarding the sabotage. When at the end of the previous century I made an attempt to
publish my findings in Russian academic physical science magazines my papers were rejected by
each of them. Having presented my findings to two famous Soros award winning professors | got
to know that I “had a stab at too much”. Thus, my findings as well as the findings of [55]
appeared to be beyond the area of interest of quantum physics.

| remembered that | had already been in a similar situation. And it is true: | read a lot in
childhood. Among other books, | have read the fairytale by H.C. Andersen entitled “The
Emperor's New Suit” [58]. Fostered by Mandelstam-Andronov’s applied scientific methodology,
my ability of analogous thinking did not fail me. With reference to this analogy | can understand
the tragic situation in which the modern physicists found themselves. On the one hand, they can
be understood being individual biological species of human world caring of their survival.
However, being the members of a professional scientific community they can be neither excused
nor understood. Such a behavior on the part of professional physicists speaks either for the lack
of the necessary qualification or, given a high qualification, for a sabotage. A negative impact of
this sabotage on the area of all human scientific activities in general depends on whether this
sabotage is conscious or unconscious.
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Jonras nopora kK NIOHMMaHHIO OCHOB YCTPOMCTBa MarepralbHOro Mupa.
Kona.

JleonoB H.H.

3H€CL pacCkas3aHO O TOM, KaKyrO PpOJIb CbhII'pajid METOAbl TCOPUU HEJIMHEHHBIX KOJIeOAaHUH B JOCTHKCHHUU
JACTAJIbHOI0 aJCKBATHOI'O ITIOHUMAaHMHA YCTpoﬁCTBa 00BEKTOB MaTeprUaJIbHOTO MI/Ipa C IIOMOIIIBIO 3THX METOOOB,
IMMPOCTBIX I/IHCHTI/I(I)I/IKaHI/IOHHI)IX npueMoB " HpHKHaﬂHOﬁ Haquoﬁ METOAO0JIOTHH MaHHGJ’ILHITaMa'AHHpOHOBa
OAHOMY YHOPAMOMY HCCJICAOBATC/IIO, BOIIPEKU COIMPOTUBIICHUIO HpO(I)eCCI/IOHaJILHI)IX (I)I/ISI/IKOB, yAaajiaoch, 3a
TpUALATh JICT, CACIATh TO, YET0 HE CMOTIJIa 2106I/ITI>C$I 60nee, YEM 3a CTOJIETHE, BCA MUPOBast Q)HSI/I‘ICCKS.}I SJInTa.

*

N3ydeHneM CTpykTyp maTepuaibHOro Mupa s 3aHsJICS BO BTOPOH MOJIOBUHE MPOILIOTO
Beka. Pe3ynbTaThl MOUX TpPUILATWIETHUX MCCICIOBAHUN TpHUBENEHBI, Ha HePOpPMaIbHOM
ypoBHe, B [1-26]. K mpoBeneHnio 3TUX HCCICIOBAHUN MEHS BBIHYIUJIO HEMPO(EeCCHOHAIBHOE
BMEIIATEITLCTBO KBAHTOBOW UACOIOTHH B c(hepy MOMX HHTEPECOB.

*
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Mos cnienuanuzanusi — TEOpHsl HEeMMHEWHBIX Koliebanwmii [27,28]. B BocbMHIECATHIX rozax
IPOLUIOTO BEKa, B CBA3M C MOTPEOHOCTSIMHM TEXHUYECKOrO IpOorpecca, BO3HHKIA OCTpas
HEOOXOJUMOCTh HM3YyYEHHUs HOBOI'O BHUJA CTAllMOHAPHBIX JBHUXEHUM B JETEPMUHUPOBAHHBIX
JTUHAMHYECKHX CHCTEMaxX — CTOXAaCTUYECKHX CTAallMOHApHBIX JBIKeHUU. BriepBble Takas 3ajaua
BO3HHUKJIA MPH HM3YYCHUU «OOJBIINX CHCTEM», CHUCTEM C OOJIBIIUM KOJUYECTBOM CTETECHEH
cBOOOIBI [29].

OcoOblii MHTEpeC, NMpU HM3YYEHUH TaKuX 331ad, ObUl OOYCIIOBIEH TEM, YTO HAJEKHOE,
aJIeKBaTHOE TMPOTHO3UPOBAHUE IOBEACHUSI peajbHBIX YCTPOWCTB C TaKUMHU CTallMOHAPHBIMU
JBUKEHUSMH, TIPU UCXOJHOM JAETEPMUHUPOBAHHOM OIMCAHHMH, 0Ka3aJI0Ch BOZMOXHBIM TOJIBKO C
MOMOIIbIO UCIOJIb30BAHUSI BEPOSITHOCTHBIX 3aKOHOMEpHOCTE!. V3yueHne pa3Iu4HbIX BOIIPOCOB,
10 OTHOILIEHUIO K MHOYKECTBY TaKUX CHUCTEM, IPOBOJMIIOCH B paMKax MPOOJIEMbI JUHAMUYECKON
CTOXAaCTH3aIUH.

OpHUMU U3 OCHOBHBIX, B IIPOOJIEMe JMHAMUYECKOH CTOXACTHU3alUH, OBLIIM BOIPOCHI O TOM,
MOXKET WM HeT JAWHAMUKA JETePMUHUPOBAHHBIX CHCTEM TMOPOKIaTh 3aKOHOMEPHOCTH
BEPOATHOCTHOI'O BUJIA, U €CJIK MOXKET, TO KaK 3TO IPOUCXOIUT.

[Ipexxne, 4yeM MepexOoAWTh K PEIICHHUI0 caMOil MpoOJIeMbl, s, 3aHSJICS U3y4YeHUEM
CUTYallMOHHBIX AaCHEKTOB Ipo0ieMbl JuHamuueckoi croxactuzammu [30-32]. B umerommxcs
nyOIUKaAIUAX Iapuia MElIaHWHA HeaJeKBAaTHBIX JMYHBIX MHEHUH, UCXOAMBIIUX HE U3 YETKUX
ONpe/eNEeHUN JEeTEPMUHUPOBAHHBIX M BEPOATHOCTHBIX 3aKOHOMEPHOCTEH, a U3 JAPYTrux
COOOpakeHUH.

be3 »3Tux 4YeTkux omnpeneneHui, B MyOJMKaUMSIX LApPWIA BECbMa IPOCTPaHHbIE
cxojacTuueckue paccyxiaeHus. I[IpocTeie u ueTkue ompeseneHus ObLTH CHOPMYIHPOBAHBI
BeukuM A .H.KonMoropoBeiM 3310110 /10 BO3HUKHOBEHHUS NPOOJEMBbl JUHAMUYECKON
croxactuzanuu  [33,34]. CornacHo JTUM  OIpEAEICHUsIM, BCE JIETEPMHUHUPOBAHHbBIC
3aKOHOMEPHOCTH OJIHO3HAYHBI, a BCE BEPOATHOCTHBIE — HEOJHO3HAUHBI. CJie10BaTeNIbHO, 3a/]a4a
CBOJIWJIACh K BBIACHEHHIO BO3MOXKHOCTM W TPHUYUH BO3HUKHOBEHUS HEOOHO3HAUHbIX
3aKOHOMEPHOCTEH B IETEPMUHUPOBAHHBIX TUHAMHUYECKHUX CHCTEMaX.

B Takoii ¢dopmynupoBke 3agaya oOKaszajach TPUBHAIbHOM — BBIACHWIOCH, YTO
HEOJIHO3HAYHbIE 3aKOHOMEPHOCTH B JIETEPMHUHUPOBAHHBIX JUHAMUYECKUX CHCTEMAaxX BO3HUKAIOT
B pe3yJIbTaTe NMPEAEIBHOIO MOBEIECHUS 3TUX CUCTEM, B PE3YJIBTATE CXOAUMOCTH IBHKEHUM K -
IpelelbHbIM JIBUJKEHUSIM, OTJIWYHBIM OT cocTosHUM paBHOBecus [30,32]. Takumu -
IPEIEIbHBIMU  JIBUJKEHUSIMU  SBJIAIOTCS NEPUOJAMYECKUE JIBJKEHUS M CTOXACTUYECKHE
CTallMOHApHbIE JIBJKEHUS; BCE TPACKTOPHUM AITHX MABMXKEHUH COCTOSIT W3 KOHTHHYaJIbHBIX
MHOKECTB OTJENbHBIX TOUEK.

*

TpuBHanpHOE pEUIEHHE 3TOM 3aJa4d OCTaBaJOCh HECKOJBKO IECSITHIETHH CKPBITBIM OT
uccienopareneil no psay npuduH. O Ha U3 HUX CBSI3aHA C HUCIOIb30BAaHUEM MOHATHUS «BPEMS.

MarepuansHplii Mup XapakTepusyeTcsi TaKMMHM IMOHATHSMH, KaKk Macca M Bpems. Macca
ABIISIETCS MEPOL KOIUYeCmea Mamepuu, a BpeMsi — Mepoll U3SMEHYUBOCMU Mamepuu.

B nerepMuHHpOBaHHbBIE TUHAMUYECKHE CUCTEMBI, HAPSIly C Pa3HBIMH IIEPEMEHHBIMU, BXOAUT
nepeMeHHass t — yciaoBHOe, aOcTpakTHOe MaTemathdeckoe «Bpems» [35,36]. 1o «Bpems»
OTIIMYAETCS OT pEaJbHOrO0 BPEMEHU TEM, 4YTO Mbl, IPU HCCIEJOBAHUM KOHKPETHBIX
JUHAMHYECKHX CHCTEM, MOXKEM YCKOPSTH 3TO «BpeMsi» t COBEpIIIEHHO NMPOU3BOJILHBIM 00pa3oMm,
U Jaxe YCTPEeMIIATh €ro K OECKOHEYHOCTH. ITO TMO3BOJIAET NPOBOIUTH aOCTpaKTHBIE
MaTeMaTUYeCKHUe MCCIEOBaHMs MPOIECCOB B PEAIbHBIX 00BEKTax JJisi UX MPOTHO3UPOBAHUS U
3P PEKTUBHOTO HCTIOJIb30BAaHMS B IPUKIIAJIHBIX IIETIX.

OtcyTrcTBUE, B MPOIIJIOM, YETKOIO MOHMMAHMSI TOTO, YTO aOCTPAaKTHOE MaTeMaTH4ecKoe
«BpEMS» U PEATBHOE BPEMs — HE OAHO U TO K€, CUIbHO 3aTPYIHUIIO JTOCTUKEHUE PELICHUS B
npobiieMe AMHAMUYECKOM CTOXAaCTU3ALINY.

Bonpmas cymaruna B 3Toi mpobiieme Oblia co3znaHa JlammacoBbM JAETEPMHUHU3MOM H3-3a
Toro, 4yro Jlammac He cymel, B CBOEM pPacCMOTPEHHUH, YETKO PAa3eliuTh pealbHOE BpeMs U
abCTpakTHOE MaTeMaTHYeCKOe BpeMsi, HE CyMed YeTKO MOCTaBUTh 3ajaady. Bpems Xu3HH



OTJIEIIBHOTIO YEJIOBEKA BECbMa OrpaHn4eHo. [lo-BuaMMOMY, OrpaHMYEHO BpEMsl )KM3HU U BCETO
3eMHOro uejoBeuecTBa. llosTomy peanbHOE, OECKOHEUHO YyAaleHHOe Oyayliee H3ydyaeMbIX
peanbHbIX SIBJICHUN HUKAKOW peajJbHOW LIEHHOCTH JUIS YEJIOBEYECTBA HE MpelCTaBisieT. Mbl
MOCTEIIEHHO YYUMCSl YIPaBIATh TEUEHHWEM BpPEMEHU C TOMOIIBIO pPAa3IHYHBIX CIIOCO00B
XPaHEHUs NPOJYKTOB, C IIOMOIIBIO PA3IMYHBIX TPAHCIOPTHBIX CPENCTB,... . Ho Ham HuKorna He
YAACTCsl YIPABIATh «BEYHOCTHIOY.

Buaumo, nosromy Jlammac npuinen K CBOEMY MHEHHIO, HCXOAS W3 IIPEACTABICHUM O
MOBEICHUU 3TUX CHUCTEM MOJIbKO 3d KOHeuHoe épems. DTO ObUla NpUHLHUIMAIbHAS OIIMOKa
Jlammaca, mopoauBIIast OypHbIe OSCILIOIHBIC TUCKYCCHH.

B marematuueckoM Mupe abCTpakTHOE OECKOHEUHOE «OyIylliee» WUrpaeT OYeHb BaXKHYIO
ponb. IlpenenbHbld, mpu t—+oo, mepexoq B MaTeMaTHKe sBiseTcs BecbMa 3()(EeKTHBHBIM
WHCTPYMEHTOM HCCIIEOBAHUS PA3JIMYHBIX JBM)KECHUH JHMHAMHUYECKHX CHCTEM U JPYrHX
MaTeMaTU4YeCKUX 3aKOHOMepHocTel. Korna Hadamoch pa3BUTHE BBIYMCIMTEIBHON TEXHUKH, TO
MMEJIH MECTO IONBITKM OIPAaHUYMUTH «BpeMs» B MaTeMaTuke. OJIHAKO, OTU IONBITKU ycCIieXa He
npuHecau. MOXHO /Jae ¢ YBEpEHHOCTBIO CKa3aTh, YTO OTKA3 OT PACCMOTPEHMsI NMOBEIEHUS
MaTeMaTHUYECKUX CHCTEM 3a OECKOHEYHOE «BpeMs» IpHBeNl Obl, B KOHEYHOM CUeTe, K MOTepe
3P PEKTUBHOCTH MAaTEMAaTHIECKOTO aIllapaTa B KOJIMYECTBEHHBIX HCCIIEOBAHUSMX.

*

JlononHuTenbHBIE MPENSTCTBUS HAa MYTH JOCTHKEHUS pEIICHUs MpoOjeMbl JTUHAMUYECKOU
CTOXACTH3alMU OBLIM CO3JaHbl HEMPOPECCHOHANBHBIM BMEIIATEIHCTBOM B 3Ty MHpodiieMy
U/ICOJIOTOB KBAaHTOBOW (DM3HKH.

AnenTsl KBaHTOBOW WJACOJIOTMH MOBTOPWJIM HCXOAHYI ommnoOky Jlamnmaca, ocTaBuUB BHE
paccMOTpEHUs PEENIbHOE MTOBEACHHUE IETEPMUHUPOBAHHBIX JUHAMUUYECKUX cucTeM. [Ipu atom,
OHHM 3asIBUJIH, UYTO «KXKIBIA OMBIT BBIJENIAET HE TOUKY, a 001acTh (ha30BOT0 MPOCTPAHCTBA» U
YTO TIO3TOMY «BXOJSIIEE B YTBEP)KIEHUS CTATUCTUYECKOW MEXAHUKH IMOHSTHE BEPOSTHOCTU
MIOPO’KJIAETCS BBI3BIBAEMON KBAHTOBBIMHM IIPUUMHAMHM HEBO3MO>KHOCTBIO OIPENEIUTH COCTOSTHUE
CUCTEMBI KaK TOUKY B (pa30BOM mpocTpaHcTBe» [37]. UHbIMU croBamMM, OHU yTBEpPXKAAlU, YTO
JIeTepPMUHUPOBAaHHAsI TMHAMUKA HE CIOCOOHAa (JOPMHUPOBATH BEPOSTHOCTHBIE 3aKOHOMEPHOCTH, a
CIOCOOHA JIUIIIb TPAaHC(HOPMHUPOBATH, BUIOM3MEHATh UCXOAHbIE KBAHTOBBIE HEOIIPEIETICHHOCTH

Ota Bepcus OblUla MOJYAIUBO MPUHATA BCEM HAYYHBIM COOOILIECTBOM U JIOBOJBHO JOJTOE
BpeMs IPENOIHOCUIIACh B KaUECTBE BBIAAIOIIETOCS 00pa3iia HAyYHOTO MbIIICHUSI.

*

Korma, B Hawame CcBOMX WCCIEIOBAaHUM, S TOMPOOOBA pa3odpaTbcsi B HCXOIHOU
uHpOpMalKK, Kacarolencss mpodieMbl TUHAMUYECKOH CTOXacTHU3allui, TO OKa3aloCh, 4TO 3Ta
uH(popMalns 3acopeHa pPa3HbIMU HEaJEeKBAaTHBIMU MHEHHSIMH O IPUPOJIE STOrO SBIICHUS
IIPUMEPHO B TOM K€ Mepe, uTo U ABruessl KoHwomHu [30,32].

HecmoTpss Ha Bce TpyIHOCTH, OOBEKTHBHBIM MeXaHH3M (POpPMHPOBAHHUS BEPOATHOCTHBIX
3aKOHOMEPHOCTEH B JIETEPMHUHHMPOBAHHBIX JMHAMHUYECKUX CHCTEMax ObUI BBISBIECH U OKa3aics
HACTOJbKO TPUBUAIBHBIM, UYTO BO3HHKIJIO JOJITO€ W CTOWKOE HEJIOyMEHHe, KaK Takas Macca
UCcIieIoBaTeNel CTOb TOIT0 HE MOTJIa €r0 OOHAPYKUTH.

*

HWrak, Cc OHHOW CTOPOHBI, OKAa3aJl0Ch, YTO BEPOSATHOCTHBIE 3aKOHOMEPHOCTH B
JNETEPMUHUPOBAHHBIX JIMHAMHUYECKHX cHucTeMax (GOPMHUPYIOTCS B IPOLECCE CXOIUMOCTH
JBUKEHUM 3TUX CHCTEM, IpU t—-+co, K MpeAenbHbIM MHOXECTBAM, OTJIMYHBIM OT COCTOSIHUM
paBHoBecus. C gapyrol CcTOpoHBI, corjnacHo [37], WCTWHHAs TNpPUYUHA JTUHAMHUYECKOU
CTOXACTU3aIMH OOBSICHAETCS HE MpPEeNIbHBIM NPOBEJICHUEM JETEPMHUHHUPOBAHHBIX CHCTEM, a
KBAaHTOBOM HEOJHO3HAYHOCTBIO OIPEICICHUS] COCTOSIHUS CHUCTEMBI. OTH MpPEACTaBICHUS
HecoBMecTUMBI. KTo ke npas?

Tax Bo3HMKJIa HEOOXOAUMOCTb Pa300pPaThCs B TOM, YTO TaKOE «HEJEIUMBINA KBAHT SHEPTHU»
- OOBEKTHUBHBIM (pakTOp MaTepuaspbHOr0o Mupa WIM BCEro JIMIIb BCIOMOTaTEIbHBIN

aOCTpPaKTHBIN 3JIEMEHT KBAaHTOBOTO (hopMaii3ma.
*



[lpuctynas x aHanM3y 3TOM CHUTyaluH, s Hayajdl ¢ He(OpPMAIbHBIX MpEACTaBICHUN 00
YCTPOMCTBE MHUKPOMHPAa B H3JIOXKEHHH mpodeccroHasoB u momyispu3aropos [38-50].
KBanToBbIe mpeacTaBiIeHust 00 yCTpOICTBE MHUKPOMHpA OKa3aJIMCh MOXOKUMH Ha BIIEYATICHUS
YyeJioBeKa, BOCIOIB30BABIIETOCs, 1)1 HAOIIOACHHS, Yy>KUMU OYKaMH WJIM CUIIbHO 3aTEMHEHHBIM
CTEKJIOM - pa3MbIThle U300pakeHus: 0e3 YeTkux KOHTypoB. Hanbomnee cuinbHOE BIieUaTIeHUE Ha
MEHSl TPOU3BEIO OOBSICHEHHWE CYIIECTBA MOHSATHUS «CIUH D3JEKTPOHa». ITO 0O0BsSCHEHUE
npeiaraigo, s TOCTH)KEHUS TIOHUMAHHUS ATOTO IMOHSTHA, MPEACTaBUTH ceOe BpallaroIInuiics
3JIEKTPOH, HO TOJIBKO MPEJICTABUTh ATO BpAlllEHUE He 8 OVK8anbHOM cmbicie! Takux oObsICHeHHIA
B KBaHTOBOI TEOPUH JJOBOJIBHO MHOTO.

OxkasbiBaeTcsi, HE s OAMH ObUI HEYAOBJIETBOPEH OTCYTCTBHMEM KIACCUYECKOW SICHOCTH,
OTCYTCTBHEM YETKOW JeTaM3allMd KBAaHTOBBIX MPEJCTABICHUNA 00 YCTPOWCTBE MHUKPOMHpA.
Coxanenusi 00 yTpare KJIacCHUYECKOH SICHOCTU TMpEeACTaBleHUN B (U3UKE MHUKPOMHpA
BO3HUKJIM €Il y co3aareneil kBaHToBol teopun — y M.Ilnanka, A.OlHmreiina, JI. ne bpoitns.
JI. ne bpoune u JI. boM axke nmonsITaiuch BEPHYTH ICHOCTh B KBAHTOBYIO TEOPHUIO, HO UM 3TO HE
ynanocs [51,52].

CdopmupoBaBUINCh, KBaHTOBasg TEOPHUS Hauajga IMOJy4aTh MPAKTUUYECKHE pPe3yJIbTaThl
TAaKUMHU TEMIIAMH, YTO 3TO MPUBEIO K BO3HMKHOBEHHIO HEOBIBAJIOW BceoOmIed »idopun u K
JKECTOYalIlell KBaHTOBOM LIEH3Ype BO Bceil MupoBoil ¢usuke. M3-3a 3TON LEH3ypbl cTana
HEBO3MOKHOM IyOJMKalus HE TOJbKO KPUTUYECKUX BBICKA3bIBAaHUM, HO M COJEPIKATEIbHBIX
OOBEKTHUBHBIX PE3yJIbTaTOB, HE YKJIQJbIBAIOIIUXCS B KBAHTOBBIE MPEICTABICHUS 00 yCTPOWCTBE
00BEKTOB MUKPOMHDA.

Co BpeMmeHeM, KBaHTOBasi TEOPHS CTajla 1aBaTh OOJIE3HEHHbIE COOM, CTAJIO PACTH KOJIUYECTBO
npobiem, pa3padoTka KOTOPBIX OKa3anach B TYMKOBOW cuTyaruu. Hanbosee 3HaUMMbIe U3 HUX
— npoOyemMa HEUTPUHHOMN CBSI3U U TepMosiiepHas npodiema [10,16]. Crona ke ciieqyer OTHECTH
U TIpo0JIeMy BBISIBJICHUS CTPYKTYp 3JI€KTPOHA, HEUTPOHA U MPOTOHA [2].

B ycnoBusix HeocnabeBaromieil BceoOmied siidopun nmoTpeGoBaIuCh OOBSICHEHUS STHX
HeycrnexoB. Becbma cBOeoOpa3HbIe MOMBITKH TaKOTO OOBSICHEHUs MOsSBWINMCH B [53]. ABTOpY,
KaKk OJIHOMY W3 aJIeTITOB KBAaHTOBOW HJI€OJIOTHM, He HpaBuTcs, yTo «Kinaccuueckas ¢usnka
CBOJUT BOIIPOC «YTO €CTh JIAHHBIH OOBEKT?» K BOMPOCY «H3 YErO COCTOUT JAHHBINA OOBEKT?).
ANBTEpHATUBY OH BUJAWUT B TOM, «UTO NPHU JOCTATOYHO CHUIBHOM «JIpPOOJIEHUM» MaTepUu caM
NPUHLIMII aHalu3a JO0JDKEH M3XKHUBaTh ceOsl... B CBA3M ¢ 3TUM BONPOC «H3 YEro COCTOUT
3JIEKTPOH?» MOXKET OKa3aThCsl MOMPOCTY JUIIEHHBIM CMbICIay. YTOOBI XOTh YeM-TO MOAKPENUTh
CBOE MHEHMeE, OH oOpataetcs k crpokam u3 «®@aycra» U.B.I'ére: «Knaccuueckoe ctpeMieHue K
0e3rpaHUYHON JeTaIn3alui 00ObEKTOB U SIBIICHHI, TO BOCIIUTAHHOE B HAC BEKaMU JKEJIaHUE «BO
BCEM MOJICAYUIaTh >KU3HbY», NIPUBOJUT K HAPYIICHUIO «OAYLIEBISIONIEH CBA3M», U BO3HUKAET
CHUTYyalMs, KOTJa, o BhIpakeHUIo [ €Te, «0obllie HeYero U CIIymaTb:

Bo BceM mnoncmymarts
KU3Hb CTPEMSICh,

Crnemniar sIBICHBSA
00e3ayIInTh,

3a0bIB, YTO €CIIH
B HUX HapyIIUTh
Ony1eBNSONIy0 CBS3b,

To Gomnpllle HEYETO
U CIylAaTh...

Yro xoten ckazath aBTOp [53], oOpamaschk k 3TuM crpokam? IlompoOyem MOHATH, YTO
HOJPa3yMEBAETCS MO/ «OIYIIEBISIONIEHCS CBI3BIOY.
[TonsTHs «ayma» U «OLYLIEBISAONIAs CBA3bY» B HAIEM MHUPE OTHOCSTCS, MPEXkKAE BCETO, K
’KMBOMY 4eJioBeKY. TOUHOro, aieKBaTHOIO MOHTUS ATUX TEPMUHOB HeT. CunTaercs, 4To qyuia -
HEKas KOMIIOHEHTA J/C168020 YEJIOBEKA, KOTOpas MOKUIAET ero nocie cmeptd. Ilo-Bunumomy,



NOJ «IyLIOW», MOJA «OIYLIEBISIOUIEH CBS3bIO» CIEAYET IOHUMAaThb CUCTEMY YIPABICHUS
JEeATEIIBHOCTBIO uenoBeka. HaBepHoe, He cilydaliHO, BOSHUKIIM TaKie TEPMHHBI, KAK «IBH)KEHUE
MBICIIN», «IBUKEHUE TYIIN.

Yro cieayeT NOHUMATh I0J] «OAYIIEBISAIOIIEH CBSI3bI0» B OOLIEM Cllydae, 110 OTHOLICHHUIO K
IPOM3BOJILHBIM MaTepHalibHBIM 00bekTamM? B dunocoduu cunraercs, uto MaTepusi CymecTByeT
B JBWXEHWH, 4YTO O€3 JBIKEHUS MaTepus CyIIecTBOBaTb He MoxkeT [54]. Omnako, 3TO
YTBEPKACHUE HOCUT YUCTO YMO3PUTENIbHBIN, IOCTYJATUBHBIM XapakTep. Jloka3zaTenbcTBa TOro,
YTO B MaTepuaJbHOM Mupe «TerioBasi CMepTh» MaTepUH HEBO3MOXHA B IIPUHLIMIIE, 1O CUX IIOP
HE CYLIECTBOBAJIO.

BrisiBicHNE CTPYKTYp 2J€KTPOHOB U HEWTPOHOB KAapAMHAJIBHO M3MEHHUJIO 3Ty CHUTYaLUIO,
IpUIaB ATOMY YTBEP)KICHHUIO J0Ka3aTelabHbIH Xapakrep. OkasplBaeTcs, MaTepuaibHbli Mup
o0JsajaeT MHOTOYPOBHEBOM opranm3anuer [12,13]. DimeMeHTapHble OOBEKTHI BCEX YpPOBHEH
o0agaroT cMepuenoJoOHBIMU CTPYKTypaMu. OHHM HENpEephIBHO IPOKAYMBAIOT uepe3 cels
MHOXECTBa BHEIIHUX OOBEKTOB Oojee IIyOOKHMX YPOBHEH, M 3a CUeT 3TOro CBOOOJHBIE
DIIEMEHTapHbIE OOBEKTHI BCEX YPOBHEH HAXOIATCS B MOCTOSHHOM JIBUKEHHUHU. DTO JIBUKCHUE
MOJKET IIPEKPATUTHCS TOJIBKO B PE3YJITATE NCUE3HOBEHUS CAMON MaTEpHUU.

Bce 00wexThl MarepuanmbHOro Mupa cOCTOST M3 Ipyrux, Oonee Menkux 00BekToB. OHHU
(bopMHpYIOTCS ¢ TOMOIIBI0 pa3iIMyYHBIX B3auMojeicTBuil. Bee B3aMMoAeNHCTBUS NMPUHUMAIOT
yyactue B (OPMUPOBAHMM PA3IMYHBIX MaTEpUaJbHBIX OOBEKTOB, O0OECIIEUMBAsi «TEJIECHbIE
CBA3M» MEXIy dJeMeHTaMH Martepud. OHM Takke SBISIOTCA INEPBONPUYMHON W3MEHEHHH,
JBUKEHUM MaTepuH, T.€. BISIOTCA U «OAYIIEBIISIOIINMUY CBSI3IMU B MaTepuaabHoM Mupe.

Tak, BBIABICHHE CTPYKTYp 3JEKTPOHOB M HEWTPOHOB II0Ka3ajo, 4YTO BCE CBOOOAHBIE
DIIEMEHTapHbIE OOBEKTHI BCEX YpPOBHEHW OpraHU3allid MAaTepUd HAXOAATCS B IOCTOSHHOM
JBYDKEHUH, OJ1arofapsi HAIMYUIO MacHumHublx B3aumozencTBuil. Okas3anock, YTO IpU OTCYTCTBHU
MarHUTHBIX B3aUMOJICHCTBUN MEXAY 3JIEMEHTaMU MaTepuu, He ObLIo Obl U CaMON MaTepuu, U
HEKOMY OBIJIO ObI YUTATh 3TU CTPOKH.

TakuM 00pa3oM, BBIpaXKEHHE <SIBJIECHbS OOE3IyIIUTh» O3HAYaeT MCKIIOYEHUE U3
paccMOTpeHMs KaKOM-TO YyacTH B3aUMOJIEHCTBUH, 6€3 ydeTa KOTOpOil MOHSTh AeTall NOBEACHUS
oObexkTa HEeBO3MOXkHO. Ho Beab MarHUTHbIE B3aUMOJEHCTBUS ObUIM HMCKJIIOYEHBl U3
paccMOTpeHHs KBaHTOBOM Teopuel, Ha 3Tane (pOpMHUPOBAaHUS OCHOBOMOJIArAlOIIUX MOCTYJIATOB
sToil Teopuu. ABTOop [53] aTOro He moHsT u, oboparuBmKch k W.B.I'€Te, Bhicek cam cebs, a
3a0JHO M BCIO KBaHTOBYIO HJEOJIOTHIO, C IPENEIbHONW HAIVISIAHOCTBIO IMPOJEMOHCTPUPOBAB
YpOBEHb CBOEH 001IIeHayYHOU KBAIU(PUKAIIH.

*

OtpesisitomiuM  (pakToM, B  HUCTOpUHM (HOpMHUpOBaHHS HEOOOCHOBAHHOIO KBAaHTOBOIO
CHOOM3Ma, SIBUJINCH PE3yNIbTaThl TU(PPAKIIMOHHOTO HKCIEPUMEHTA M0 PACCESIHUIO 0-YaCTHIl Ha
AJIEPHBIX CTPYKTypax [55]. OTu pe3ynbTarhl Jaiu SKCIEPUMEHTAIBHOE JOKa3aTebCTBO TOTO,
4YTO «HEIEIMMBIE KBAaHTBl DJHEPIUM» M COOTHOLIEHUS HEONPEICIEHHOCTEN SBISAIOTCS HE
00BEKTUBHBIMH (pakTOpamMu MaTepuaibHoro Mmupa, a BCero JMIIb BCIOMOTaTEIbHBIMU
aOCTpPaKTHBIMM  3JIEMEHTaMU  KBAHTOBOTO  BBIYMCIUTEIBHOIO  ammapara, KBaHTOBOT'O
dbopmanuzma.

Co Bpemenu myOnukanuu padotsl [55] mpouuto 6onee TpeTu Beka, HO KBaHTOBas TeOpus,
YIIOPHO HWTHOPHUPYS Pe3yibTaThl 3TOrO BEIMKOJIEITHOTO H3KCIEPUMEHTa, IMPOJIOJIKAET CBOE
TpuyMQanbHOE IIECTBHE, OECCMBICICHHO pacxXojys OTPOMHBIE HHTEJIEKTYyalbHblEe CHIIBI U
MaTepualbHble CpeACTBa B IMpoOJeMe HEUTPUHHOW CBA3M M B TEPMOSIEpHONW mpodieme u
OIpaB/bIBasi CBOU HEy/ayl OTPOMHBIMHM TEXHUYECKMMHU TPYJHOCTAMHU. TPYyIHOCTH, KOHEUHO K€,
CYILIECTBYIOT HEMallble, HO HE€ CTOJIbKO TEXHHYECKHE, CKOJbKO OOYCIOBJIEHHbIE Ae(eKTaMu
KBaHTOBOTEOPETUUYECKOTO MBIIIICHUS.

MupoBass kBaHTOBas (U3MKa JOBeda 3Ty CUTyallMl0 A0 Tunepadcypia, CTUMYIHPYs
HoOGeneBckumu mnpemusimu pabOThI 1O MCCIEIOBAHUIO HE CYHIECTBYIOIIMX B MaTepUAIbHOM
Mupe kBapkoB U 0030HOB Xwurrca. MlHTepecHo, KakoB OyaeT (UHAJI 3TOr0 KBAaHTOBOTO Tearpa
abcypra.



*

Bce Genpl Teopur MUKpOMUpPA HayallUCh C OTKa3a OT y4yeTa 3(upa, C ero COnpoTUBICHUEM
JIBUKCHUIO MHUKPOOOBEKTOB, M C OTKa3a OT y4YeTa MArHUTHBIX B3aUMOJCUCTBUN MEXKIY
0o0BeKTaMu MHUKpOMHUpA. Yd4eT 3TuUX (AKTOpPOB IMO3BOJMI MOHSATh, YTO YTBEPXKICHHUSA, O
NPUHIUINHAIBHON HEBO3MOXXHOCTH HCIOJIB30BAHUS METOJIOB KJIACCUYECKOH (pu3uku B Teopuu
MUKpPOMHPA, OLIMOOYHBI U ABIIAIOTCS CIEACTBHEM HEIOCTATOYHON KBaJM(UKAIIMH X aBTOPOB.
VY4er 31X (PaKTOpOB MO3BOJINI, OIMHOUYKE-HETTPOPECCHOHATY B 00JIaCTH TEOPUU MUKPOMHUPA, 32
TPUALIATH JIET JOOUTHCS, C MOMOIIBI0O METOJOB TEOPHH HEIMHEWHBIX KoyeOaHUil, pe3yIbTaToB
[1-26], 6osiee cTONETHS HEOCTYITHBIX BCEMY MUPOBOMY (DH3UUYECKOMY COOOIIICCTRY.

VY nropel, UMEIOUIMX MOBEPXHOCTHOE MPEJCTABIEHWE O TEOPUM HEJIMHEHHBIX KOoJeOaHUM,
MOYKET BOHUKHYTb €CTECTBEHHBIN BOIIPOC — KAKOE OTHOIICHUE TEOPHUsl HEIMHEHHBIX KOJIeOaHMi
umeeT K Qusuke mukpomupa? Ilouemy Teopus HenMHEHHBIX KoieOaHUI Ooka3ajgach HACTOJIBKO
s dekTruBHEE KBAHTOBOU Teopun?

OTBeT Ha 3TOT BOIpoC couepkutcs B [56]. B pa3paboTke Teopuu HETMHEHHBIX KOJeOaHUN
MMOHEPCKas pojb NpUHAAIEKUT akageMukam JI.M.Manaensmtamy u A.A.AHIPOHOBY.

OpHol U3 O0IIMX PYKOBOISIIUX UACH B TEOPUH KOJEOAHUI SBISETCS Udes nepuoOuiHOCHU.
Bcenomunas, kak JI.M.ManaensmTaMm OTHOCWICS K TEOpHUH KoJieOanwid, A.A.AHAPOHOB THCA:
«Mmeercs wu3BecTHas 3Bodouus Bo B3ranax JL.M.Manpenemitama Ha 3Hau€HUE TEOPUU
KoyleOaHuik M Ha e€ MecTO B TOYHOM ecTeCTBO3HaHMHM. Ha koHdepeHIHMH 1o KoieOaHHsM,
otHocsericss k  1931r., JL.M.Mannenpmitam TOBOPUI O «CKPOMHBIX 3ajladyaX TEOpUHU
Kosie0aHui», CKPOMHBIX, HAIIPUMEP, 110 CPAaBHEHUIO C 33/1adaMH KBAaHTOBOW MEXaHUKH. B cBoeM
nokiaae o paborax A.H.KpeumoBa m B nekiusax 1944r., MOCBSIIEHHBIX TEOPUU KOJICOAHMIA,
uMeeTcsi coBceM jpyras HOTKa. OH TOBOPHT 34€Ch O TOM, YTO TJIaBHBIE OTKPHITUS B (hU3HKeE,
HauMHAasg ¢ OTKphITUA KomepHuka, ObUIM MO CYIIECTBY KOJ€OATEIbHBIMU M YTO, MOXKET ObITh,
IpaB aHMIMMCKUI MareMaTuk U ¢uiocod YalTxen, yTBEpKIaOLUN, 4TO pOXKIAeHHE (PUUKU
CBSI3aHO C MPUMEHEHHEeM a0CTPAaKTHON HJIeH MEePUOJUYHOCTH K OONBIIOMY YHUCTY OTIEITbHBIX
KOHKPETHBIX SIBICHUN».

KBantoBas ¢usmka u Teopus HENMHEWHBIX KOJeOaHUN pa3BUBAINCH MPAKTHUECKU
NapajuleIbHO U HE3aBUCUMO, KaK/1asl I11J1a CBOMM ITyTEM.

XapakTepHOl OCOOEHHOCTHIO KBAHTOBOM (DM3WKH SIBISETCS TO, YTO €€ MaTeMaTHYeCKue
MOJICNIU SIBJISIIOTCS KOHCEPBATUBHBIMU U (DYHKIITMOHAIBHBIMU. DTO CYIIECTBEHHO OTPaHUYHBAET
e€ wuccrenoBaTeNbCKUE BO3MOXKHOCTH. KBaHTOBas Teopus He cmocoOHa HccieloBaTh
NepEXO0/IHbIe MPOLECCHl B pacCMaTpUBaeMbIX €10 3anadax. [loaToMy B Hell He HalulOCh MecTa
TaKOMy Ba)KHEUIIEMY TMOHSATUIO, KAaK YCTOMYMBOCTH IOBEACHHS HCCIEAYEMBIX OOBEKTOB.
BBenenue rumore3sl KBAaHTOBBIX CKAYKOB MPHU3BAHO OBLJIO BOCIOJHHUTH 3TOT HemocTaTok [15].
Ho s10 okazanochk mMano a¢dexktuBHbM. M3-3a 3TOr0 KBaHTOBAsl TEOPUs OKa3ajaach BCETO JIHIIb
HEKOTOPBIM MPUOIMKEHUEM TEOPUU MUKPOMHPA, ONEPUPYIONICH aJIeKBATHBIMU CTPYKTYPHBIMHU
TUCCUTIATUBHBIMU MAaTEeMAaTUYECKUMU MOJIENISIMHA PEAbHBIX 00BEKTOB.

To, 4TO KBaHTOBas TEOPHS SBISETCS BCErO JIMINDb MPUOIMIKEHWEM aJeKBATHOW TEOpUU
MUKPOMHPA, HE OTPUIAET €€ BO3MOKHOCTEU MOJYyYEHHUs] MPAKTUYECKUX pe3yiabTaToB. OHAKO,
e€ pealibHbIe BO3MOKHOCTH OKa3aJIUCh HE COOTBETCTBYIOLUIMMH LIMPOKO pa3peKIaMUpPOBAHHOMY
HCCJIEI0BATENIbCKOMY TOTeHIMany. bojee, yeM MONIYBEKOBbIE HEyJaud B HEUTPUHHOM U B
TEPMOSJIEPHON TpoOsieMax SBJSIOTCS SPKUMHU CBUIETENLCTBAMHU IO3HABATENbHBIX J1€(hEKTOB
KBaHTOBOW TEOPHUH.

Teopust HenMMHENHHBIX KOJI€OaHMM, pelias CBOM 33Jauu, OOHapyKuja Ype3BblYaiiHO Ba)KHYIO
OCOOCHHOCTh B HCCJIEIOBAHUSX, MPOBOJUBIINXCS PA3TUYHBIMU MPHUKIATHBIMUA TUCIUTUTMHAMHU.
Oxkazasioch, 4TO, B 3TUX JUCHUUIUIMHAX, MAaTEMaTUYECKHE MOJENIN MOBEACHUSI OOBEKTOB pa3HOM
CyOCTaHITMOHATBHONW MPHUPOABI HEPEIKO OMHCHIBATNCH WJIM OAMHAKOBBIMHU, WJIH JTOCTATOYHO
ONM3KUMU ypaBHeHMsIMH. braromapss sTomy, u3ydas 3TH MOJEIH, TEOpUsS HEIUHEHHBIX
KoJIeOaHUH M3 YacTHOW (PU3MYECKOM IUCHUMIUIMHBI TOCTEIIEHHO TpaHCPOpMHUpOBaiIach B
olmieTeopeTuyecKyro 06a3y MOCTPOCHUS U aHAJIW3a aJIeKBATHBIX CTPYKTYPHBIX MaTEMaTHUECKUX



Mojeneil OOBEKTOB pa3HOM CyOCTAaHIIMOHAJIBHOW MPHPOIBI — (U3NUYECKOH, XUMHUYECKOMH,
OMOJIOTUYECKOM, SJKOHOMHYECKOM, . .. .

Heonernmyto ponb B 3T0i TpaHchopmanuu ceirpaio, no uaunmaruse JI.M1 Manaensimrama
u A.A.AHIpOHOBa, Hayallo pa3pabOTKU MpPElENEeHTHOW CHUCTEeMbl OOy4YeHUs aJeKBATHOMY
CTPYKTYpPHOMY MaTE€MaTUYECKOMY MOJICIMPOBAHUIO PA3IMYHBIX pPEAbHBIX OOBEKTOB. OJTa
CHUCTEMa COCTOMT U3 MHOXKECTBA NPUMEPOB IOCTPOCHUS W HCCIEAOBAaHUS aJEKBaTHBIX
CTPYKTYpPHBIX MAaTEMaTHYEeCKHX MOJeNel OOBEKTOB pa3inudHOi mpupojsl. OHAa IMMOCTOSHHO
nononHsercss nocneaoatensiMu JI.M.Mannensintama u A.A.AuapoHoBa. C NOMOIIBIO 3TOM
CHUCTEMBI JIEMOHCTPHUPYIOTCSI pa3JIMYHbIC MPUEMbl TOCTPOCHHS aJE€KBAaTHBIX CTPYKTYPHBIX
MaTeMaTUYECKUX MOJENIEH 1 BOCIIUTHIBAETCS HAYYHOE AHAJIOTOBOE MBIILJICHUE.

AKTHBHas pa3padOTKa MPENEACHTHON CHCTEMbl OOy4YeHHUS aJCKBATHOMY CTPYKTYpPHOMY
MOJICJIMPOBAHUIO HEOAHOKPATHO TMOJBEprajiach pe3KOo KPUTHUKE CO CTOPOHBI (PU3UKOB.
Pa3paboTunkam CTaBWIKMCH B BUHY MEJIKOTEMbE, HEPALIMOHAIbHBIC 3aTPaThl MHTEIIEKTYaIbHBIX
CHUJI U CPEJICTB, 1aBAHCh «I00POKEIaTEIbHbIE)» COBETHI 3aHATHCSA «HACTOSIIMMMY 33a4aMHu.

Cpenu Tex «HACTOSIIUX» 3a/Jad, KOTOPHIMU 3aHUMAIOTCS KPUTUKU TEOPUU HEITUHEHWHBIX
Koje0aHul, BakHeiIllee MECTO 3aHMMAIOT HEUTPUHHAS M TepMosaepHas mnpoOiembl. Bmecto
TOTO, YTOOBI Ha Jelie TOKa3aTh, KaK HYKHO pellaTh «HACTOSIIWE» 3aaaud, (U3uKud Ooiee
MOJTyBEKa OTAENBIBAIOTCS IIYCTOW M MHOrooOemaromnei pexinamoil. ickoMble ke pemeHus: 3Tux
npo0sieM JOCTUTHYTBHI C IIOMOIIBIO MPHUKIAJHOM HaydyHOM Meronosoruu Manzaenpuirama-
AHIIPOHOBa M METOJIOB TCOPUHU HETMHEHHBIX Koebanwmii [10,16].

*

AHanu3 mokaszai, 4yTo Bce Oelbl M HEyJaud KBAHTOBOM (HU3UKU OOYCIIOBJICHBI ABYMS
MPUHIUITHATILHBIMU OIIMOKAMU, JTIOMYIIEHHBIMU B KOHIIE IMO3AMPOIIOro BeKa. JTO — OTKa3, B
TEOpUU MHKPOMHUPA, OT ydera 3(upa ¢ ero COMpOTHBICHHEM [BHKEHUIO MHKPOOOBEKTOB U
OTKa3 OT yuyeTa MarHUTHBIX B3aUMOAEUCTBUN MeX 1y 00bekTaMu MUKpomupa [1,2].

B cBs3u ¢ aTrMu omrbkamu, B PU3MKE CIOKUIAch Oecrpelie/IeHTHAas] HeTaTUBHAS CUTYaIIHsL.
becniperieneHTHOCTh 2TOW CHUTyallMM CBSi3aHA HE C TE€M, YTO OTH OMIMOKH KOTJa-TO ObUIH
nomyiieHbl. OmuOKy SBISIOTCS HEM30EKHBIMHU CITyTHHKaMHU JIFOOOTO TOHMCKA, B TOM YHCIE U
HayyHoro. Ecnu nonyiieHHble OIMOKH CBOEBPEMEHHO OOHApPYKMBAIOTCS M UCHPABISAIOTCA, TO
MX HEraTUBHOE BO3/ICMCTBUE HEUTPATU3YETCH.

BbecniperieIeHTHOCTh CIIOKUBIIEICS CUTYallud CBS3aHa C TEM, UYTO TH OIMOKH B (U3HKE 10
CHX TIOp HE OCO3HAHBI U HE YCTPAHEHBI, U OHU MPOJOHKAIOT OKAa3bIBaTh HETATUBHOE BIIMSHHUE HA
pa3BuTHE 3HaHUI 00 ycTpolicTBe MarepuanbHOro Mmupa. OcoOE€HHO CHIIBHO 3Ta CHUTYyalus
yeyryomsiercs TeM, uto B 1950r u B 1979r cranu u3BECTHBI SKCIIEPUMEHTANIbHBIE (DAKTHI, MPSAMO
YKa3bIBAIOIIME Ha ONIMOOYHOCTh KBAHTOBBIX IPEICTaBICHUN 00 YCTPOMCTBE MaTepUATLHOTO
Mupa, HO QuU3UKOI OHU OBUTH TPOUTHOPUPOBAHBIL.

B 1950r 8 CCCP, npu ucnbeITaHUU «aTOMHOTO» 3apsjia B pailoHe peku Buuroil, mpou3omien
COBEPILEHHO HEOXUIAHHBIM, TEpPMOSIEPHBIM MO MOUIHOCTH, B3pbIB. HecMmoTpss Ha nonrue
TIIATEJIbHbIE MCCIEAOBAaHUS, NPUPOJA 3TOr0 B3pbIBAa OCTAJIACh HE MOHATON. HecmoxHbIi
CUTYallMOHHBIA aHanmu3 [16] MO3BOMMII TMOHATH, YTO «BOAOPOAHAs» OomOa sBISETCS HE
«BOJOPOJHON», a IUTUEBOWU. B KBaHTOBOW T€OpUH MOHUMAHHE 3TOTO 0KA3aJ10Ch HEJOCTUKUMBIM
M3-3a TE€X ke ABYX JaBHUX MPUHIIUIHAIBHBIX OMMOOK. M3-3a 3TOro HemoHNUMaHwUs, OECIII0HbIe
paboTHI IO TepMOsiZICpHON TTpobIeMe BeayTcs Oosee moyBeKa.

B 1979r 6put1 omyOIUKOBaHBI pe3yIbTaThl AUPPAKIIHOHHOTO IKCIEPUMEHTA, TOBOpAIIUE 00
OTCYTCTBHH B MaTepHabHOM Mupe HelenuMbIX KBaHTOB 3Hepruu [55]. Ho ¢usuku 1o cux nop
CTaparoTCs ATH pe3yJbTaThl HE 3amedaTh. OHM UX HE MOHMMAIOT. M He XOTAT B 3TOM cuTyanuu
paszoupathcs. Korga meitaembcsi UM COOOIIMTH, YTO MPUYMHA STOTO HETIOHMMAHMSI — OTKa3 OT
yueTa MaTepuanbHOro 3upa, OHU YKaCHO pa3IpaskatoTCs.

Ha 1915 rog HamedeH MycK HOBOIO TPOMAIHOTO M YPE3BBIYANHO JOPOrOro TOKAMaKa,
CO3J1aBa€MOI0  MEXAYHAPOAHBIMU cuiamHu. [lOMBITKM TOJNYy4YUTh, HA STOM TOKaMmake,
MOJIOKUTEIBHBIA BBIXOJ SHEPTUU OXKUAAeT HEM30EKHBINM MpPOBal, KaK U B JAPYTUX MOIAOOHBIX



sKcriepuMenTax [16]. 3acTaBUT M 3TO (HU3UKOB HMCIOIH30BAaTh TOJIOBHOW MO3T YEIOBEKA —
6ecuennbiit 1ap [Ipupospl, no npsiMoMy Ha3HAYEHUIO, @ HE B KAUeCTBE IPUMUTUBHOIO TapaHa?
*

[Touemy GecnpenieeHTHas 3aCTOiHAsA cUTyalus B (PU3HMKE OCTA€TCs HEU3MEHHOU B TEUEHHE
[IEJIOTO0  CTOJIETHS, HECMOTPsT Ha OSKCIEPHUMEHTAJIbHbIE (DAKThl, TOBOPSIIME O TOM, YTO
coBpeMeHHas (¢u3uka ceppé3Ho OonbHa? Ilouemy Qusmka npsdyer cBoM «OOJISYKM» M HE
NpEeANPUHUMACT HUKAKUX YCWIMW A1 MCHPABICHHS MOCJIEICTBUM OIIMOOYHBIX ACHCTBUH,
IOpUBEIIINX K 3TOH cuTyanuu? be3 BbIABIEHUS 3TUX NPUYMH O310pOBIIEHHE 3TOM 0e300pa3HOi
CUTYallul HEBO3MOKHO.

YeM MOXHO OOBSICHUTH Oe3feiicTBUE U Jake AaKTHUBHOE CONPOTUBJIECHHE (PU3UKOB
037I0POBIICHUIO 3TOW cuTyaruu? M3 OONBIIOTO CIEeKTpa BO3MOXKHBIX OOBSCHEHUH HamnOolee
IPaBJONIOI00HBIMU KaXKyTCsS OTCYTCTBUE HEOOXOJMMOH KBAIN(UKALUKU U TACCUBHBINA cab0Tax.

Uro kacaeTcst ypoBHS HaydyHOU KBalM(]HKalWHU, TO, B paMKax KBAaHTOBOTO (popManus3ma, OH
JIOCTaTOYHO BBICOK. IIpu 3TOM, B paMKax KBAaHTOBBIX IPEACTABICHUM, YETKO MPU3HAETCS, YTO B
MaTepuaibHOM Mupe HET COBEpPLICHHO H30JIMPOBAaHHBIX OOBEKTOB, YTO BCE CYIIEEe KaKUM-TO
00pa3oM CBsA3aHO ApYr ¢ ApyroM. Mcxozast U3 3Toro, ciiefoBano Obl MOHSTh, YTO JUIsl BEIPAOOTKH
aJICKBaTHBIX NPEICTaBICHUN 00 yCTPOHCTBE OOBEKTOB MHUKPOMHpA, 0€3 3HaHUS HEOOXOJUMBIX
Jerajnel ycTpoiicTtBa 00BbEKTOB MaKpOMHUpPa, HE OOOUTHUCH.

OTcyTcTBHE TaKuMX 3HAHHWH B TIOJHOH Mepe MPOSBUIOCH B TOM, YTO (PM3HKH OKa3aJMCh HE
CHOCOOHBI JAOCTHYb aJIeKBATHOI'O NMOHUMAaHMs CyOCTaHIMOHAIBHOM MPHUPOJBI KOPITYCKYISIPHO-
BOJIHOBOTO JTyajii3Ma 00beKTOB MUKPOMHUPA, OOHAPYKEHHOTO B dKcriepuMeHTax. OHU HE CMOTIIN
9TO CHENaTh W3-3a HEAOCTAaTOYHO PA3BUTOIO AHAJIOTOBOIO MBILIUICHHS M H3-3a YPE3BBIYAITHO
HEYIOBJIETBOPUTEIILHOTO 3HAHUS OCHOB a’pOJMHAMUKH — OJHOM W3 BOXHEHIIMX (PU3HUYECKUX
qucuuiuinH. OHM, HCCIEe0BaTeNId OCHOB YCTPOMCTBA PEAIbHOTO MHPA, OKa3alMCh HACTOJIBKO
OTOPBaHHBIMU OT PEAJBHOW JKMU3HM, YTO HE OOpaTWUIM BHUMAHHUS Ha TO, YTO JIETAIIME MYIH
CBUCTAT M Ha MHOTME Jpyrue HHTepecHble (aKThl, JJOCTYNHbIE 3aUHTEPECOBAHHOMY
HaOmoateno. Hukakue, He 3aBs3aHHbIE HA 00YBU IIHYPKU 3TUX HEOCTATKOB BOCIIOJHUTH HE B
COCTOSIHUH.

HaunbGonee 6nM30k K TOHUMAHHUIO CYIIECTBA KOPITYCKYJIIPHO-BOJHOBOIO JAyanu3Ma B
MHUKPOMHpPE, CPEeIN pa3pabOTUNKOB KBAaHTOBOW Teopuu, Obl amepukaHckuil ¢pusuk I.bom [52].
OpnHako, MO3UTUBHOTO KOHEYHOIO pe3yjabTaTa OH HE JOCTUI HU3-3a TOT0, YTO HE CMOT
IPe010JIeTh KBAHTOBOM OrPaHUYEHHOCTH MPEJCTaBIeHUN 00 ycTpoiicTBe peanbHoro Mupa. OH,
KaK U Bce OCTallbHble (DM3MKHU, HE MOHsAN pe3ynabraToB k. ¢pon Helimana, nokazaBiiero, 4to
KJIacCUYecKasl SICHOCTh M JIeTaIbHOCTb MPEJCTAaBICHUNH 00 YCTpOWCTBE OOBEKTOB MUKPOMHUPA,
HEJIOCTIDKUMA 6 pamkax Keanmoeou meopuu.[S7]. Jns ¢Gu3ukoB okazaiucs HEIOCTyNeH
JOTMYECKU BBIBOA U3 pe3ynabTaroB Jx. ¢on Heiimana, 4YTO KJIaCCMYECKYIO SCHOCTh
IpeJICTaBIeHU 00 ycTpolCTBE MaTepUaabHOr0O Mupa HYKHO UCKaTh 3d pAMKAMU K8AHMOBbIX
npeocmasnenut. ITO el OIHO M3 TMPOSIBICHUH H3BSIHOB B KBaTU(HUKAIMU (PU3NIECKOTO
cooOmiecTna.

*

O caboraxe. Korna s nmomneitasncs, B KOHIIE IPOILIIOrO BeKa, ONyOIMKOBAaTh CBOU PE3YJIbTAThI
B aKaJeMHMYEeCKHX (PU3MYECKHX POCCHMCKHUX KypHaliax, TO OTOBCIOAY MOJIYYHI OTKas3bl.
[IpencraBuB 3T pe3ynabTaThl ABYM U3BecTHBIM COpOCOBCKUM Mpodeccopam, sl y3Hal, YTO «Ha
CJIMIIKOM MHOTO€ 3aMaxHyJcs». TakuM o0pa3oM, MOM Pe3yNbTaThl TaK K€, KaK U Pe3yJIbTaThl
ctaThu [55], ocTanuck BHE c(hepbl HHTEPECOB KBAHTOBOM (hH3HKH.

[TamsTh MO/ICKA3aa MHE, YTO ¢ MMO0OHOM cuTyaluei s yxe riae-To Berpevancs. 1 BepHo, B
nercrBe g MHoro uutan. Cpeau mpountaHHoro Obina ckaska [.X.Annepcena «HoBoe mnaThe
kopossi» [58]. BocniutanHas npukiagHol HaydyHOUM metofoiorueil MannaensimramMa-AHAPOHOBA,
CHOCOOHOCTh K aHAJIOrOBOMY MBIIUICHUIO MEHs HE MOJBENAa. YUUTHIBAs Ty aHAJOTHIO, I MOTY
HOHATh TO TPAarMyecKoe MOJIOKEHHE, B KOTOPOM OKa3aJuCh coBpeMeHHble ¢u3uku. C ogHOM
CTOPOHBI, KaK OTJIEJIbHBIX OMOJOIMYECKUX 0COOEH YeIOBEUECKOro MHpa, 3a00TAIIMXCS O CBOEM
BBDKMBAaHUM, HX MOXXHO TMOHATh. OJHAKO, KaKk WICHOB MpPO(ECCHOHAIBLHOTO HAyYHOTO



COO6H_I€CTBa, onpaBAaTb W IMOHATH HUX HCBO3MOXHO. Takoe IIOBCACHUC HpO(l)CCCI/IOHaJIBHBIX
(GU3UKOB TOBOPUT WM 00 OTCYTCTBUM HEOOXOAMMOW KBaIU(UKALMK, WIM, TPU HAJIUYUU
BBICOKOH KBanmuguKkanuu, o cabotake. HeraTuBHBIN XapakTep BO3ACUCTBUS TOrO caboTaxka Ha
cdepy Bcelt HAayqHOU 4elT0BeUeCKOH AESITEeTbHOCTH B IIEJIOM, HE 3aBUCHUT, OT TOT0, CO3HATEIbHbII
WIn 0€CCO3HATENbHBIM XapaKTep HOCHT 3TOT Ca0OTaxX.
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