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Abstract

Science at the present stage of its development is characterized by a number of features. And although different authors formulate the list
of these features in different ways, nevertheless, almost all, one way or another, agree that one of these features, among others, is the transition
of modern scientific knowledge to the knowledge of complexly organized developing objects. This, one might say fundamental, feature, in turn,
finds its expression in what is usually called the "crisis" of the concept of elementarity. We took the term crisis in quotation marks because we
are actually talking here about a crisis or collapse of the former metaphysical or mechanistic concepts of elementarity, which faithfully served
natural science at least since the time of I. Newton. Further, this "crisis" has more than half a century of history behind it. With a certain degree of
conventionality, it can be attributed to the beginning of the 30s of our centuries, when Dirac developed the relativistic theory of the electron and
theoretically predicted on its basis the existence of an "antielectron” - the positron, which was soon discovered experimentally by Anderson. Here
is what V. Heisenberg writes about this — one of the most sensational consequences of Dirac's discovery (meaning Dirac's theoretical prediction of
the existence of a positron) was, therefore, the complete collapse of the old concept of an elementary particle. An elementary particle turned out to
be no longer elementary.

Currently, there is no more or less unambiguous and generally accepted definition of the concept of "scientific view of the world", as well as its
relationship with such more special concepts as, for example, "physical view of the world". However, it can be stated that the scientific view of the
world is a certain form of systematization of knowledge in a specific form reflecting reality on a particular historical material of scientific knowledge.
The fundamental relationship between the "scientific view of the world" and the elementary objects of theories indicates that the elementary objects
are the initial images of the theory for constructing theoretical models of all phenomena in the area under study. Such methodological significance,
as images of the essences of the basis of reality, also acts as the basis for the program of all cognitive activity, acting as a function of the strategy of
cognitive theoretical and practical activity. This article tries to show the methodological significance of this fact.
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KoHuenisi ej;ieMeHTapHOI peajibHOCTI HA TOPU30HTI €THOCTI
HAYKOBOI'0 MiZHAHHS

Adanpnies Dikpar, IcmaitiioB Haxaip, Iciiamos Iciam, FOcidosa I'yibHape
bakuncokuii oepycasnuil ynieepcumem (baky, Azepoaiiosrcan)

AHoTauis

Hayka Ha cyyacHOMy eTami CBOIO PO3BHTKY XapaKTepH3YE€ThCs HH3KOIO 0coOnuBOCTed. I Xouya pi3Hi aBTOpH MO-pi3HOMY (OPMYIIOIOTH
Iepetik IUX O3HaK, THM He MEHIIIe Maike BCi, TaK UH IHAKINE, CXOAATHCS Ha TyMII, [0 OJHI€I0 3 IIUX O3HAK, CEpeJl HIINX, € HepexXiJ Cy4acHOro
HAYKOBOTO 3HAHHS [0 Mi3HAHHS CKJIAJHO OPraHi30BaHUX 00'€KTIB, 10 PO3BHBAIOTHCS. Lls, MOoXHa cka3atu, QyHIaMEeHTanIbHa OCOONUBICTD, Y
CBOIO Yepry, 3HaXOJHUTh CBOE BHPAKCHHS B TOMY, LIIO 3a3BHYail HA3MBAIOTh «KPH30I0» IOHSTTS EIEMEHTApPHOCTI. TepMiH «KpH3a» MU B3sUIM B
JIAMKU, TOMY 1110 HacIpaB/i MOBa ie Mpo Kpu3y ad0 Kpax KOJNUIIHIX MeTadi3nyHuX a00 MEXaHICTUYHUX KOHLEMIIH eeMEHTapHOCTI, SIKi BIpOtO i
TIPaBIOIO CIIYKUJIH MPHPOJO3HABCTBY MpHHaiMHI 3 yacis . HeroToHa. Kpim Toro, 111 «kpH3a» Mae MoHa MiBCTOMITHIO ICTOPIO. 3 TIEBHOIO YaCTKOIO
YMOBHOCTI H0r0 MOXHa BiTHECTH O TO4aTKy 30-X POKiB HAaIlIOTo CTONITTS, Koiu J{ipak pO3BHHYB PEIISTUBICTCHKY TEOPilo eIeKTpoHa 1 Ha ii 0cHOB1
TEOPETHYHO Mepea0aunB ICHYBAHHS «QHTHEJICKTPOHA) - TIO3UTPOHA, KU He3abapoM OyB eKCIEPUMEHTATIBHO BiIKPHTHH AHIEPCOHOM. 3 LBOrO
npuBoxny B. I'eiizenOepr 3a3HauaB, [0 OXHKM i3 HalO1IBII ceHCALIHIX HACTiAKIB BinkpuTTs Jlipaka (MacThes HA yBa3i TEOPETHUHE Nepea0aueHHs
JlipakoM iCHyBaHHSI TIO3UTPOHA) CTaB, TAKMM YMHOM, TIOBHUI Kpax CTapoi KOHLEMNIIl eJeMEHTapHOT YaCTUHKU — YaCTUHKA BUSBMIIACS BXKE HE
€JIEMEHTAPHOIO.

B naunii 4ac He iCHy€ GiIbII-MEHII OHO3HAYHOTO Ta 3araJbHONPHITHITOrO BU3HAYCHHS MOHSATTS «HAYKOBHI OIS HA CBIT», @ TAKOXK HOTO
CHIBBITHOLICHHS 3 TAKUMH OLIbLI CHELialbHUMHU TOHSTTAMH, SIK, HAIPUKIAA, «isuunnii mormsiy Ha cBit». [IpoTe MOXKHA KOHCTATyBaTH, IO
HayKOBHII OIVISLT Ha CBIT € IEBHOIO (POPMOIO CHCTEeMaTH3aLii 3HaHb y crienudivHii (opMi, o BioOpaxkae IifiCHICTh Ha KOHKPETHOMY iICTOPUIHOMY
Marepiajii HaykoBOro 3HaHHA. PyHIaAMEHTAIBHUN 3B'A30K MK «HAyKOBUM TIOIVISIIOM Ha CBIT» 1 €JIEMEHTapHUMH O0'€KTaMH TEOpii CBIAYMTH
PO Te, IO eJIEMEHTAapHI 00'€KTH € BUXIIHUMHU 00pa3zaMu Teopii IS HOOyZOBH TEOPETHYHUX MOZENCH YCIX SBHII y TOCII/DKYBaHIH oOmacTi.
Take METOMONIOTIYHE 3HAYCHHS, SIK 00pa3y CyTHOCTEH OCHOBM JIHCHOCTI, TAKOX BUCTYIA€ OCHOBOIO IPOTPAaMM BCi€l Mi3HABAIBHOI JISUIBHOCTI,
BUCTYyNaroun (yHKIIEI0 CTpaTerii Mi3HaBaJbHOI TEOPETHYHOI Ta MPAKTHYHOI AisutbHOCTI. Ll CTaTTs Hamaraerbesi TMOKa3aTH METOJOJIOTIYHE
3HAYEHHS IBOTO (AKTY.

Knto4oBi cnoBa: npocrora, Teopisi, KOHIIEMILisI, CHCTEMA, €IEMEHT, CyTHICTh, TEOPETHUHA MOJIENb, TIOTIISL HA CBIiT
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Introduction.

Somewhere around the end of the 40s of the twentieth
century, in addition to the already known protons and
neutrons, new strongly interacting particles, © mesons,
were discovered. Then, in the 50s, with the advent of
new powerful accelerators designed to obtain higher
and higher energies, a whole stream of discoveries of
new eclementary particles began - hyperons, k-mesons,
p-mesons, the so-called "strange" particles - in short, a
whole "zoo" of particles, the number of which clearly
expressed a tendency to unlimited growth. All these
strongly interacting particles received the common name
"hadrons", which meant strong, heavy, dense. Most of
them, however, turned out to be highly unstable, rapidly
decaying into other more stable hadrons. The very fact
of this multiplication of subatomic particles looked very
mysterious from the point of view of the epistemological
and methodological principles adopted in physics.
Although, we note that the attitudes were not always
formulated in any explicit and distinct way, their meaning
in one way or another came down to the conviction that
nature at the fundamental level should be simpler, and
not more complex. Belief in some primordial simplicity
of the universe was largely shaken. A quite natural
question arose: "Why, then, are the meson, proton and
other particles called elementary? After all, they are
arranged so complicated. Is there really nothing simpler,
really elementary in the world." and at the present time,
as V. S. Barashenkov, “particles are traditionally called
elementary, but physicists are aware that each such
“element” is a complex material system (Barashenkov,
1992, p. 19-20).

The purpose of the research. The scientific and
theoretical interpretation of the concept of elementality
is the main object of study in the article. Referring to the
works of foreign authors, the author used the method of
analysis, synthesis, and precise grouping.

The result of the research.

If we make a comparative analysis with other fields
of science, we can note that the first aspect of the problem
of existence is a chain of ideas about existence, each of
which gives rise to the next question: What exists? Where
does the world exist? Here and everywhere. How long is
it available? Now and always. How long do individual
things, organisms, people exist? They are finite and
transitory. That is, they arise, develop, and die after a
certain period of time, but they do not disappear, they
take new forms and turn into other objects. The root of
the problem, its meaning, lies in the contradictory unity
of the impermanent existence of nature with the existence
due to the various states of things. The existence of
the world as a whole is inseparable from the existence
of all things that exist in the world. The second aspect
of the existence problem is that nature, man, thoughts,
ideas, society, which are different according to their
forms of existence, exist equally, and above all, by their
existence, they form the whole unity of the infinite,
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non-transitory world. The third aspect of the problem
of existence consists in the fact that each person in his
practical activity accepts existence, which constitutes the
precondition of the unity of the world. It also accepts the
idea not only of the existence of the world as it is, of its
constant existence, but also of the existence of the world
in itself in the unity of different bodies.

The category of "being" and its synonyms "real" and
"reality" occupy a special place in the system of concepts
that allow a person to understand the processes of the
world. In order to understand the essence of the category
of existence, which is the broadest concept of ontology,
and to characterize it as a philosophical category, we must
look at the concepts of reality and reality. This is because
the content of the category of existence is revealed and
made concrete through the concepts of reality and reality
(Agosheva, & Novoselov, 2013).

However, does this mean that in modern scientific
knowledge the concept of elementarity is a kind of relic
of the past development or even, moreover, is completely
meaningless, like the caloric or phlogiston of physics of
past centuries? The answer to this question, apparently,
can only be negative. It can be said that the classical
concept of elementarity has lost its significance, which
faithfully served classical natural science from the very
moment of its inception. However, even this statement
looks too categorical. The dialectic of real scientific
knowledge is more complicated: new concepts and ideas
do not arise here from scratch and not due to complete
destruction and rejection as completely false, old
ideas and concepts. In scientific knowledge, for all the
revolutionary nature of certain stages of its development,
the principle of continuity, the correspondence of
its theoretical models, categorical systems, various
methodological principles, and concepts justified in
practice are fully realized. Among them is the concept
of elementarity - a concept that has fully preserved its
fundamental ideological and methodological significance
in the natural sciences of our days. It is another matter,
of course, that we now perceive this concept more
dialectically, without absolutizing it to the extent that it
was characteristic of the classical natural science of past
centuries. Of course, such statements about dialectic
in themselves, taken in isolation from the real practice
of modern scientific knowledge, especially physical
knowledge, will inevitably look purely declarative. And
one of the main goals of this work, in fact, is precisely
to show that in modern scientific knowledge, the main
feature of which, as it is rightly believed, is the transition
to the knowledge of complex systems, the orientation
towards the search for elementary objects of the universe
in no way has not lost its leading role (Leibniz, 1980).

Another thing is that it is no longer considered as
some kind of only correct, only possible, scientifically
justified, but rather as reflecting a certain understanding
of nature. N. Stepanov, in particular, draws attention
to this circumstance, noting that the methodological
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orientation towards the search for elementary objects
has lost its absolute, universal status in modern science.
This attitude is now more and more realized associated
with a certain understanding, a vision of nature, but not
as something the only possible one. “In the works of a
number of modern physicists,” writes N.I. Stepanov, such
as D. Bohm, J. Chu, and others, an attempt is made ... to
realize the opposite anti-elementarian attitude, according
to which the Universe is considered as a which does
not exist isolated and fundamental units. If this attempt
succeeds, then physics will enter into a dialogue with an
even more ancient tradition of thinking and understanding
nature " (Stepanov, 1981, p. 68-69).

At the same time, we emphasize that the entry of
physics into a dialogue with this tradition will in no
way cancel the elementary attitude but will only limit
its reductionist claims. In turn, this limitation brings to
the fore the question of the criteria of elementarity, their
objective content in specific scientific knowledge at the
present stage of its development. Special attention is paid
to this circumstance in the works of V. S. Barashenkov.
He discusses the problem of formulating such a definition
of elementarity, which would provide us with an effective
criterion for the unambiguous selection of elementary
objects. Adetailed analysis of the complex epistemological
and methodological issues arising from this connection,
as well as other points of view presented in scientific
literature on this problem, leads to the conclusion that
the mass defect criterion is fundamentally important as
the most objective criterion for distinguishing the level of
elementary objects (Mamzin, 2013).

So, for example, the mass of virtual particles
formed during the dissociation of the m-meson (nucleon
and antinucleon) is an order of magnitude greater than
the mass of the m-meson itself. This gives grounds to
assert that the = meson is more elementary than, say, the
deuteron, whose mass defect is only about one thousandth
of its mass. That is why we can consider the deuteron
to really consist of a proton and a neutron, since its
components - a proton and a neutron - as part of a single
physical system, which is the deuteron, do not change
in any significant way, while the above components of
the m - meson are completely lose their self-identity in
the process of their interaction, the intensity of which is
ultimately characterized by a mass defect (Stepin, 2003).

So, the mass defect criterion allows, in accordance
with the modern level of development of scientific
knowledge, to single out a class of elementary particles.
These particles, firstly, cannot be considered as excited
states of other particles and, secondly, the possible decays
of these particles occur with a mass defect comparable
in magnitude to the masses of decaying particles
(Barashenkov, 1992, p. 65-67).

However, the mass defect criterion, for all its
fundamental nature, does not give us a completely
satisfactory solution to the problem of elementarity.
A very important question here is how to combine the
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concept of elementarity with the concept of the structural
complexity of an object. It was noted above that, in the
modern sense, an elementary object is not at all devoid
of any structure whatsoever. Currently on the agenda in
physics is the question of the possibility of the existence
of an even deeper (or "lower") level of the structural
organization of matter than the level of quarks - the level
of the so-called prions, rishons, aplons, more elementary
than quarks. And this question, in turn, very sharply
raises the problem of elementary criteria. Indeed, if we,
for example, assert that the above-mentioned prions are
more elementary than quarks, then on what basis is this
done, on the basis of what specific criteria.

In our opinion, purely structural criteria alone (in the
sense of "consists of"") are not enough to solve the problem
of elementarity. This does not mean that we consider the
search for structural criteria unnecessary. The idea of the
structural levels of matter, the search for the fundamental
components of matter lying in the foundations of the
universe, still retains its heuristic value. At the same time,
we believe that the "structural" direction of the search
for elementary objects should be organically combined,
comprehended from the angle of ideas of development,
formation, qualitative change, process. In our opinion,
it is to this approach to considering the problem of
elementarity that the whole course of development
of modern scientific knowledge leads us, which more
and more actively assimilates such ideas as the idea of
evolution, self-organization, irreversibility, nonlinearity,
internal activity, dynamism of the studied objects.

From the point of view of the question of
elementarity that interests us, in methodological terms,
the informational approach becomes important: in
particular, the idea put forward by 1. A. Akchurin about
the exponentially growing information capacity of
elementary objects of modern natural science knowledge
(Akchurin, 1974, p. 41-53). This idea, in our opinion,
throws a bridge from a purely structural approach to
the problem of the elementary to a functional or, more
precisely, its structural-functional consideration. It is
on this path that opportunities open up for the synthesis
of two mutually complementary approaches to the
development of a modern understanding of elementarity,
synthesizing in itself traditional ideas about the stability
and variability of a thing and a process.

In other words, the transition to a new, deeper level
of knowledge of matter, although still associated with
the discovery of new elementary objects, but no longer
understood in the sense of the traditional "bricks" of the
universe, but as interrelated processes.

In this regard, it should be emphasized that the study
of each level of matter organization requires its own
experimental technique, its own research methods, its
own theoretical ideas, among which one of the main ones
is the idea of the existence of a deeper level. Cognition is
characterized by the desire to break down already known
"elementary objects" into more fundamental entities and
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reveal the nature of their interaction. This analytical trend
of human thinking can be called fruitful if it is combined
with a general worldview orientation towards synthesis,
towards the search for unity in the laws discovered by
fundamental sciences. The idea of a single beginning
carries a great heuristic potential. Elementarity performs
special epistemological functions that are revealed
specifically within the framework of a certain physical
theory, but at the same time expressing their general
worldview attitude to physical reality as a whole. And
this circumstance is important for understanding the
integrating role played by the principle of elementarity in
scientific knowledge.

This integrating role of the principle of elementarity
in scientific knowledge is manifested in different, but
internally interconnected aspects.

As already noted, its concept of "elementary object",
being a historically relative concept, is traditionally
associated with the idea of the structural units of matter,
which fix the essential properties of the studied fragment
of reality. At the same time, ideas about elementarity
are also associated with specific features of cognitive
activity, which can only take place within the framework
of a fairly stable and each time limited system of concepts
- the theory is precisely ideas about elementary objects
that make it possible to establish the simplest, initial
structure of connections in the corresponding theoretical
systems. However, these representations themselves are
not the simplest elements of theoretical systems. And
this is not only because the elementary objects in modern
theoretical systems are obviously not elementary but have
a very complex structure. Since the initial connections
between concepts are established on the basis of ideas
about elementary objects, it already follows from this
that in the theoretical systems themselves, concepts are
elements. A scientific theory in this case can be defined
as a stable system. Ideas about an elementary object enter
the theory not as something decomposable, but as a basis,
a basis for the synthesis of concepts.

Thus, the concepts of eclementary and complex
functioning in scientific knowledge act as one of the
most important methodological guidelines in the search
for the fundamental laws of nature, indirectly pointing at
the same time to the relative limits of our knowledge of
material reality. The problem of elementarity acquires an
essentially ideological and historical character. It can be
attributed to the category of eternal problems in the sense
that it is inexhaustible both in terms of volume and depth
of philosophical and special-scientific issues covered by
it. Hence the need to consider the problem of elementarity
in a historical perspective. The natural starting point for
such consideration is ancient atomism.

Ancient atomistics gave a certain method to natural
science, characterizing the movement of knowledge
from the study of properties to the explanation of these
properties on the basis of the idea of structures composed of
elementary objects. At the same time, she tried to establish
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the criterion of elementarity - indivisibility (qualitatively
- quantitatively), immutability, irreversibility. The idea of
the immutability of the constituents of matter played a
decisive role in the development of physics as a science,
opening up the possibility for a scientific explanation of
natural phenomena.

In general, any science, any section of science
includes a certain group of objects and processes that are
elementary within the given theory. “These fundamental
concepts and laws,” writes A. Einstein, which cannot be
further reduced, form an integral part of the theory, which
cannot be rationally interpreted. The most important goal
of any theory is to have as few of these basic irreducible
elements as possible and to they were as simple as
possible, but in such a way that this did not exclude an
accurate reflection of what is contained in experience
(Einstein, 1934, p. 18). Elsewhere he also notes that
"... the highest duty of physicists is the search for those
general elementary laws, from which, by pure deduction,
one can obtain a picture of the world" (Einstein, 1934,
p. 40).

The history of the development of knowledge shows
that there has always been a search for the "Principles
of all things" as the basis for a theoretical explanation
of material processes, as the basis for constructing initial
theoretical systems. These goals were served by "water",
Thales, "Air" by Anaximenes, "apeiron” by Anaximander,
"Fire" by Heraclitus, "earth" by Xenophanes,
"remeomeria" by Anaxagoras, "atoms" by Leucippus and
Democritus, "ether" by Aristotle, "monads" by Leibniz.
Elementary objects intuitively seem to be something
"internal”, something like that, penetrating into which
one can explain and understand the "whole" "In a simple
substance," Leibniz wrote, "a plurality of states and
relations must necessarily exist, although it does not have
parts". On this path, an explanation of the "whole" is built.

Various theoretical systems, as already noted,
are characterized by their elementary objects. With
the development of science, there is a change, the
development of ideas about new elementary objects.
As noted by N. F. Ovchinnikov, "... A new naga in
the theoretical knowledge of the structure of matter
is impossible without the discovery of new forms of
indivisibility of its structural elements. The discovery of
the divisibility of objects that were previously considered
indivisible means only the first, descriptive step in the
cognition of the structure. The next, deeper step is the
discovery of new forms of indivisibility, new structural
elements" (Ovchinnikov, 1977, p. 21).

According to M. A. Markov, "the search and,
finally, the discovery of the next "atom", "elementary
particle”, etc., is not a pursuit of ghosts. The next
"atom" in the broad sense of the word is real evidence
of the discovery of a qualitative jump in the property of
matter" (Markov,1970, p. 5). Elementary objects enable
us to imagine the objects of study, its stable aspects and
are a kind of tool for cognition. A limited number of
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them makes it possible in the process of cognition, as it
were, to "remove" an inexhaustible variety in the field
of knowledge, to obtain an ideal picture of the complex
objects under study. The deepest problem of all in the face
of the whole variety of particles is to find out what is the
criterion of elementarity. Even if elementary particles do
not consist of other smaller particles, then it can still be
concluded that each of them contains some kind of "pra-
matter". This is what M. A. Markov, stating: "If indeed all
particles are necessary to build the image of each of them,
then it is natural to look for some other "material", more
elementary in the sense that it would be common to the
entire list of elementary "particles" (Markov,1970, p. 5).

Conclusions.

As we can see, the development of physical
knowledge has always, in one way or another, been
correlated with the principle of elementarity, orienting
primarily on the search for elementary objects and ways
of explaining the observed phenomena on their basis.
So, if we try to briefly summarize what has been said,
then we can say with confidence that the principle of
elementarity will retain its heuristic integrating role in
scientific knowledge in the foreseeable future. However,
such a forecast will look like a trivial, almost tautological
conclusion, if we leave aside questions relating to those
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