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Modern methods of dialectical logic and principles in physics

The article deals with a new trend in the teaching of theoretical physics —method of mathematical, functional,
dynamical theoretical physics. In which the important role belongs to the inner driving forces: logic, ideas,
principles, serving as a backbone factor. Thus, physical and mathematical, philosophical and education<ap=
proach, being at the categorical level an integral part of functioning and development of theoretical plysics,
represents the variety of coexisting and consequently changing specific structures of the physicaldbject of
differentscale, providing finally establishment of the current unified physical theory. This is why thegolution
of the methodological and dialectical problems of theoretical physics is of high value.
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Education makes a fundamental influence on development of personality inftheeognition of reality and
getting knowledge on how the world is arranged: the world of nature, the world ¢t culture and the human
world. By this way it forms knowledge, scientific outlook, and reveals the talents ofithie individual. Especial-
ly, in the conditions when education promotes learning for life.

In this process, a special role belongs not only methodological knowledge (as the study and knowledge
of how the system of principles, ideas and ways of organizing’andieonstructing a theoretical and practical
human activity), but also deep scientific method of dialectical lagic.\Methodological and philosophical prob-
lems of physics has been studied in the paper [1]. In this papén, theéyauthors discuss the problem of construct-
ing knowledge and theoretical physics by the method ofidialecticallogic and principles. It is embodied, in
the application of its laws not only in scientific, but also in‘practical training aspect, as people's attitude to the
objective world, and also as the most logical choice of ways toiachieve goals in this process.

If the theory is the result of the process of learning of the worlds and their transformation, the dialectical
logic serves as the organizing principle for con§truétingllogical frame pictures of the world and contributes to
the advancement of new ideas and principles of construction. Modern approach is characterized not only by
abstraction, such as mathematical and me€taphysieal approaches, but also the direct interaction of objective
and subjective, material world and thé"human world, in concrete problematic conditions of cognition of the
world.

Dialectic is universal methdd, of theeretical research. Dialectics, as logic and theory of cognition, sys-
tematizes categories of sciene@«Analysis of scientific progress shows that it is characterized by the appear-
ance of deep theories, broad generalizations, and the change of the style of thinking. According to its logical-
epistemological characteFistics.,seience of our day is like a giant self-sustaining system, which, at each pro-
gress to a new level, révises its own reasons. This feature of modern science requires its continued reflection
that leads to the n€ed to,deepen the development of dialectics as logic, world outlook and methodology of
modern thinking», —Writes Zh.M. Abdildin [2].

The need fofyresearch and development of dialectical logic, especially the natural sciences emphasized
repeatedly in_the, philosophical, physical and mathematical literature. Recently, much has been done in this
diréction; individual fundamental categories of materialist dialectics in close connection with modern science
have been deeply investigated.

«Dialectical logic, as opposed to the old, purely formal logic, is not fulfilled by counting and putting
without any connection next to each other near the forms of movement of thinking, i.e. various forms of
judgments and conclusions. It is, on the contrary, derives these forms one from the other, establishes subor-
dination between them, but not coordination, and develops higher forms from the lower ones», — wrote
F. Engels.

In dialectical logic, problems of thinking should be examined in the context of broad materialist outlook
of the world, the source of beginning of which are categories, such as, when we refer to physics, space, time,
and matter. Specific and general concepts of space, time and matter which were developed on the basis of
analysis of the subject activities of human, also act as the beginning of the logic of construction of physics.
Further development and concretization of these universal concepts leads to categories of subject and object,
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as well as object interaction with the person. Implementation in practice of a subject content of these con-
cepts of objective reality leads to the study of relationship between practice and reflection, forms of reflec-
tion, where the interest is concentrated mainly around the cognitive relation. Here, universal concepts are
seen as a reflection of reality, forms of the natural world, the human world, and of the stages of how human
is distinguished from world of nature.

Consequently, to get knowledge on methodical issue, researching the interrelation of fundamental con-
cepts in science, we should develop methods of dialectical logic. For example, in physics, these are not only
space, time and matter, but also thinking, substance, human. They are inseparable, their unity is due to the
fact that constructing a picture of the world and its knowledge is carried out using human thinking)Basic
forms of thought are considered by formal logic, logical structural knowledge of the world, in the analysis of
the process of scientific knowledge development, new principles, ideas, techniques, and methods offeseatch.

Experience shows that in discovering the role of mind in the knowledge of the materidl world and'the
logic of building its foundations there is a special role of physics. Physics is the science abeut nature, which
is studying the matter, the form of its motion, as well as fundamental interactions that govern‘the motion of
matter. Physics is also a method of producing methodical knowledge, development of a@newgsoutee of logi-
cal thinking. Physics is primarily interested in answering the following questions: «What jto measure?»,
«How to measure and what will change?», «How to change?», «What value takends an invariant in the study
of the phenomena of the material world?», «What is the logic and what prificiple.one sheulditake as a basis,
and what follows from them? «,»Who is studying?» because it all organized\and run by human. Human also
creates a real physical picture of the world, the image of the world. Theselare hispactivity.

Numerous and extremely complex physical theories and problems requize a clear understanding of their
development that brings together and unites the different branchesof physics;’as they form the holistic pic-
ture of the physical world.

In principle, number of theories and laws of physics cantbe'\as much as known physical quantities.
However, of all known concepts we select 1) space, 2) time, 3)imatter and 4) human, which knows them and
control.

The question arises, why do we distinguish thesemparticular four notions (quadruple)? Firstly, they are
singular phenomena, permeating the entire physicalysystemand not only this king of systems, but also consti-
tute the fundamental basis for the construction_ef theiphysical world, the image of the world. Secondly, the
dialectical logic says that they form the basis 0f things, and «dialectics of things creates the dialectic of ideas,
and not vice versa.» Third, space and time»(metion) as the dialectical logic, the way of the changes can not
be replaced by something else in the pliysical theery. With regard to the matter, it is the basis of materialist
logic. Matter is equivalent to the enérgy (E=mc’) [3]. Energy and its conservation is a fundamental law of
not only physics, but also in the wholetmature. It forms the basis of the diversity of the material world. The
need to include human to the quadtuple, his thinking as a crown, is due to the fact that the physical picture of
the world, the appearance of the'world are created by human, and develops his mind and thoughts. What we
have around us, it all due to human.

In our opinion, pHysicsis based on a special dialectical logic, based on real facts and derived from it the
fundamental principlesiand ideas. They give a deeper understanding of the nature of physics. Consequently,
it is riddled withdriman thifiking in the unity of many sciences.

Now we tumn to réyeal the essence of this method. Our goal is to present a holistic and scientific basis
for constructing knewledge of theoretical physics, to explain the essence of the theory and method of con-
struetion, and"toghow their logic.

The first logic is space as the creator of the manifold, the use of spatial relations (geometry) as an in-
strument of expansion of the physical world. This is an artificial mathematical logic, an imaginary picture of
thefworld, it is the beginning of all beginnings in physics. However, it is not enough to build a real picture of
the world. Therefore one needs in a second logic. Since it is a frozen moment, the track image, sign, symbol,
etc. while the world is in perpetual change.

The second logic is the movement as a creator of change and development, interaction. It is dialectical,
the basis of diversity, getting all the basics of nature. However, it can only create an imaginary picture of the
world. To create a real physical picture of the world one needs in the third logic: materialistic logics —-
where, when and what moves.

The third logic is matter as the creator of energy as the basis of all the foundations of world. It is a ma-
terialistic logic. And only on the basis of these logics one can create real physical picture of the world. How-
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ever, these logics are insufficient to create an image of the world. Thus it is required a fourth logic which is
implementing, thinking, and creative.

Fourth logic created by nature itself is human. These pictures of the world are built by human, his think-
ing activity. Physics is science, and science is a human activity, product of activity and thinking. Only in the
hands of human, space (s), time (t) and matter (m) acquire a real sense of physical development and birth of
all the environment.

In our view, the first logic is the metaphysical one, the second is the dialectic one, the third is the mate-
rialistic one, and the fourth is activity logics, the thinking logics. And they in turn unite into a powerful
method for constructing and learning of the picture and image of the world. We can say that thinking is a
mirror of knowledge and logic is the idea and the principle of its construction.

Each of the above logic, painting a picture of the world (space, time and matter), and thedimageyefithe
world (human) using a specific method that makes sense of the constructions. The first meéthod originates
from the idea of the geometry of Euclidean space, and develops to the modern geometricaligonstructions. It
is a metaphysical one in regard to each moment of development, motion, without this momentjthere will be
no motion and development. Consequently, metaphysics is the beginning of the dialectic. Ifitheréwould be
no metaphysics, there would be no dialectic. This is negation of the negation. There i§\no time, at the mo-
ment time and motion are frozen. Usually we say about «the collapse of metaphysics by#Kant,» then we
should say about the «collapse» of Newtonian physics, electrodynamics, with respect tojforexample, quan-
tum mechanics. However, we live using Newtonian mechanics and other laws of physies.

In order to vary, the motion at the beginning should be situated at somepoint.at a certain time. And the
volatility of the world is the cause that led to the logical necessity of creatingthese moments. For example, a
plurality of spaces in physics and other objects and concepts remaingunchangedrat all times (Euclidean space,
Minkowski, Lobachevsky, Riemann, Hilbert and other constants, gte, and the principles of Pauli, Heisen-
berg, etc.). They act as «standardsy», «benchmarksy, etc., necessary torexplain the change, development,
movement in the real physical world [4]. They are metaphysical inievery moment, but their combination in
the development movement are dialectical, variable in 4tansitions. This variability generates and requires
new dialectical logic.

This is not a downfall of metaphysics, but the develgpment and the transition to the dialectic. For ex-
ample, all natural bodies have a length. This is ansindisputable fact. But there are other real «things» that cre-
ate the idea of the so-called «duration», « time peried»,«thinking.» We meet not only the bodies, but also
with a «thing», which is called thought. Biit the idea'is not a body. So, in a world in which we live, except
for bodies is still something to which theypredicate «length» is not applicable. But to this «something» we
can apply another predicate: «duratighy, «thinking». Lack of time stops the movement of nature. So, we have
to add to this «spaciousness» some newiidea: «time». Consequently, we must move from the idea of space as
a closed world to the world as_theprocess;, movement, changing the world. A movement is the interaction of
space, time and matter, a pgocess,that responds to the question where and when that moves. Here there is a
new, singular idea, the idea of matter, the materiality of the world and human creativity, and also of his
thinking. Thought is Born, develeps, dies and is reborn in a new way in time and motion of matter. In the
end, the matter turns into a living organism: a human being. That is what is at particularly foundations of dia-
lectical logic.

The role ofythought in the fact that, for example, line, square, cube, circle, etc. impossible «to make
physicallypfalhofthem are «pure product of thought», «product of space and time», with the participation of
theamasses and of human thought. Change the position of a material point is the trajectory that in its move-
ment versus)time can represent a square, ellipse, etc. Consequently, all previous ideas and logic do not com-
pletely solve the problem of the real world. All of them are nothing in the absence of a person.

Thus, we come to the most important in the logics, where begin the limits of applicability of the theory
to thejgeal world physics. Transition to other logics, principles and ideas is the transition from nature, viewed
as as space and time, to the nature of space-time matter, to their various forms, where the protagonist still
stand space and time as the form and method of mutual existence from matter and man.

Transition is that we refuse to see the world as a set of objects and only their movements, but also begin
to see the world in a full set of properties of inertia (mass) and gravity (field), interactions between bodies
and charges, and micro- and macro particles, which form the basis of all living and nonliving, i.e.we come to
the second, that moves what and who uses the services of these two logics. That is, turn to the problems of
spatial distribution and temporal variation of development of the matter itself, and human activities, and his
thinking. From the creation of artificial mathematical world, through the world of changes, the real world
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movement detected in the experiments, experiments and expressions of real physical picture of the world,
and from it to the man-made to the image of the world. Now let us consider more close the meaning of these
four logics in terms of physics, and deriving from them the four fundamental principles and ideas used in the
construction of sections of physics.

1. Space has dimension. And it is determined to Planck's constant 7. If =0, then we have
macrospace, macroscopic world, and if % # 0, the microscopic world. S is action function. It defines the fea-
ture geometry of the physical world, the geometry of the state vectors, Hilbert and other spaces.

2. Movement is characterized by speed. If the velocity of the bodies is much less the speed of light,
v<<c, then the movement is slow, and if V=c then quickly. That is, in the first case non-relativistic
movement, while the second relativistic. ¢ — const is new action function, so it creates a new geometty of
the world, Minkowski, Riemann, Lobachevsky geometries and others.

3. Matter is complex brick world. Sign of the material world in a metaphysical represéntation is physi-
cality in dialectic, time variability interconvertability matter. As the global physical processytakes place in
space and time, its unity with the matter should be obvious, obligatory, and necessary.

Matter is energy concentration in the time-space changes, as if managing change afid space and time, at
the same time changing itself. If space and time are forms and methods of the existenee of/matter and its
characteristics, it is a form of matter and method of display properties of space and time, and their character-
istics. They constitute a single system of the world process. Where there i§ mattergthere is space and time,
where there are space and time, there is matter. Where there is no matter, there areyn6 space and time and,
conversely, where there are no space and time, there is no matter.

Matter has surprising property of being simultaneously in the form of substance and in the form of field,
i.e. possesses materiality and field. And this single property manifests itself in different ways in the real
world. If the matter is more in the form of the massiveness of the «maerocosm» and «slowness» in the mo-

tion, it behaves more like amatter than the field, the wave ptecess. \If £ = mc® then the field dominated, if
2

mv ..
E= then it is property of substance.

If the matter has more «microscopic» special form and high «speed» in the motion, it behaves more like
a wave than the body substance.

If the matter is found in the form of elemdentaryyparticles, in the form of a microcosm, it must be regard-
ed as a special physical object, and having substance and"wave properties simultaneously, i.e. as a particle
and as a wave. This unity and contrast reveals newsqualities of matter (particle-wave), i.e. quantum property.

This diversity of spaces, movements and forms of matter allow human hands to build a variety of phys-
ical picture of the world image of the wierld and shows the development of the world.

4. Human is a special phenomenon‘in this foursome. He is apex of the development of space, motion
(time), and matter. He is alsgftheir unity. Previous three logic are the real stuff in the hands of man. Theoreti-
cal physics and general physicsare created by human. If the highest point of the development of the space is
variety while for movegmentjit issthe development, then the development of the matter is a living organism,
whereas the highest point of the development of a living organism is a human, his consciousness and think-
ing. He is crownfall. Remioving it from the triple means do not know this world. What nature was nor able
to do, it requested human to do. And he is doing. All what is around us (houses, television, computers, cars,
rockets, etemand physics itself) are result of human activity. Hence the thesis: «World is for humans. Human
is for Wotld»¢

Fromithe analysis of these logics and various properties of spaces (7 ), time (f) and matter (m), four
fundamental principles and ideas have raised the author of which is a human. And on the basis of these prin-
ciples and ideas four main branches of theoretical physics were built: 1) classical mechanics
2) eleetrodynamics, optics, special and general relativity, and 3) quantum mechanics and 4) thermodynamics
and statistical physics. However, it should be noted that theoretical physics does not consist of only these
branches. There are many of them. They all enjoy these logics, ideas and laws, and principles listed in these
branches. Other branches of theoretical physics were developed as a result of use not only these, but also a
variety of new logics, ideas, principles, approaches, regulations, etc.

The first fundamental principle is that the space (7 ), time (f) and mass (m) are absolute. They do not
depend on the velocity of the body, if the matter has more property of being macroscopic and moves slowly.
This idea was first proposed by Newton. And based on this idea, he laid the foundation of classical mechan-
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ics. It was further developed in Lagrangian and Hamiltonian mechanics, who completed the construction of
classical mechanics.

Newtonian mechanics considers free movement of bodies in Euclidean space where there is no varia-
tion so that , and , while Lagrangian mechanics considers restricted motion in configuration space, where the
space varies, i.e. whereas time is not varied. As for the Hamiltonian mechanics, it generally considers me-
chanical motion in phase space, where both time and space are varied, and which is the pinnacle of classical
mechanics. In these three types of mechanics, respectively, the laws of Euclidean geometry, configuration
space and phase space are used.

Einstein wrote that Newton discovered that «observable» geometric quantities and their manifestations
in time in a physical sense is not fully characterize the motion. Consequently, besides the masses and chang-
ing the distance between them, there is something that defines the event is happening: that «something» he
perceived as related to the « absolute space.» Newton knew that his laws can only make sénse if the space
has a physical reality in so far as material points and the distance between them.

The second fundamental principle is that space (7 ), time (f) and mass (m) are relative, that is, they de-
pend on the velocity of the body; the speed of light is constant and it does not depend ©@n the,observer's ve-
locity or speed of the source. This principle is extended Galilean principle of relativitys Here, based on the
idea that matter (viewed as electromagnetic waves) has more field properties andfrepresenits”a wave packet.
This idea was proposed by Einstein and was named «relativity theory» [5].

«Consistent field theory requires continuity of all elements of thetheoty, and notfonly in time but also
in space, and at all points. Consequently, the material point as the basic conceptshas no place in the field the-
ory», — Einstein wrote in Ref. [6; 83].

Thus, there is the theory of electromagnetic phenomena and precesses, i.elit was laid the foundations of
electrodynamics, optics and theory of relativity, and as a result thedphysics developed in two directions:
1) nonrelativistic one when bulk matter prevails, matter is charactetized’by macroscopic properties and ve-
locity of the body is much less than the speed of light, , and'2) relativistic one, where field is dominating,
matter reveals microscopic properties, and.

If the motion is in a four-dimensional Minkowski®(flat)‘space, then such a theory called the special the-
ory of relativity, and if the motion occurs in curved Lobachevsky and Riemann spaces, then the theory is
general theory of relativity. Curved spaces occussas ayrestlt of action of force fields (field of matter). Here,
the triple manifests itself in full unity and intetdependence.

Consideration of the matter in two fofmsimakes it easy to explain the absence of ether as a medium for
propagation of electromagnetic waves gFog example, for mechanical waves, medium for their propagation is
the substance itself. There seems t@hbe noreason to invent additional medium (ether) for electromagnetic
waves, when the electromagnetic,field itself can serve as a medium.

The third fundamental principle'is that the space (7 ), time (f) and mass (m) are quantized, i.e. electro-
magnetic waves (photons) and behave as a particle, quantum, and elementary particles (electrons, protons,
neutrons, atoms, molecules, etc.) not only behave as a particle but also as a wave.

The idea of quantized photon wave proposed by Planck, and the wave properties of the electron by de
Broglie. On the basis\ef these ideas quantum mechanics was built: nonrelativistic quantum mechanics by
Schrodinger anddHeisenbefg, and relativistic quantum mechanics by Dirac.

They had teyoffer new approaches, as laws of classical mechanics obtained from macroscopic world and
substancegfwete inapplicable to such particles, since they do not take into account the field, the wave proper-
tiesgef mattef. On the other hand, the theory of relativity was also unable to explain quantum phenomena,
because it deesgot take into account the real properties of the microscopic world, the corpuscular properties
of matter.

So it was necessary to find laws, equations that take into account simultaneously both the properties of
mattetyi.e. dualism of elementary particles, microcosm.

Approach covering these properties microscopic world appeared to be principle of corpuscular-wave
dualism, the meaning of which is to replace the conventional physical quantities of classical physics by oper-
ators and the wave properties of matter by wave function, where the operators act on the wave function,
changing it. Heisenberg’s matrix approach was also suggested for the same reason. Dirac showed that these
approaches are equivalent. Here the operator characterizes corpuscular properties of the particles, giving new
properties to physical quantities and expanding the space, while taking into account the wave, and the wave
functions takes into account field properties of the particles, giving the periodicity of the process, while tak-
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ing into account the corpuscular properties of the microcosm. Their unity was the foundation of quantum
mechanics. This mechanics uses state vectors in Hilbert space.

As a result, amazing, not previously known properties of elementary particles, and new concepts (such
as spin, baryon and lepton charges, etc.) and principles (superposition of states, Pauli exclusion principle,
Heisenberg uncertainty principle, complementarity and Bohr's correspondence, etc.) were discovered. Inter-
pretation of operators showed that they may be commuting or non-commuting and have special properties.
Interpretation of the wave function has shown that quantum mechanical processes have probabilistic statisti-
cal nature. The laws of quantum mechanics are fundamentally different from that of classical mechanics and
classical physics.

Manifestation of these principles, in particular, such as the Heisenberg uncertainty principle, the\Pauli
exclusion principle, led to the development of all of physics, and even the development of ether*seiences,
such as chemistry, biology, etc. If you do not have these principles, it would not be discoyery of naturéiof
atoms, molecules, diversity of surrounding world, and most importantly nature of life on eatth and of huiman
himself. That is, we cannot discover the mysteries and secrets of these worlds.

The fourth fundamental principle. In the book «The geometrical ideas in theoreti€al physics» [7], we
did not consider the problem of statistical physics and thermodynamics as one of the main branches of theo-
retical physics. Some aspects of this problem have been analyzed in [8]. But the problemiwas considered in
theoretical terms, and not in terms of the methodologies and dialectics.

We would like to fill this gap and at the same time pay attention to,the ‘quantum statistics.

Space, its geometry, enables one to determine not only the object itself, butsalso its shape, size, structure
and some properties by observing its features, similarly to the possibility to'determine musical instrument by
its sound. At that time we did not know which space plays this r0leqWe have ‘overcome this problem by get-
ting interesting, profound results that determine the patterns of development of quantum thermodynamic sys-
tems, revealing their internal structure by spatial logic components\while changing thermodynamic objects
consisting of an infinite number of particles, where the laws|of,other branches of theoretical physics do not
apply, and having probabilistic nature. So space for quantum thermodynamics and quantum statistics is a
spectral space with certain geometry. These are differemntial‘@quations with partial derivatives and their rela-
tion with the asymptotic behavior of the symmetrygroup. On the methodological language this is the geome-
try of the Hilbert space generated by the subspaee ofieigen values of the Laplace-Beltrami operator. This is
the basis of spectral geometry of quantum statisticsiof thermodynamic systems. This is the geometry of the
spatial distribution of thermodynamic systems, Here, the ‘main role again belongs to the space, movement,
and mass. Movement is characterized by the distribution, while mass by the state of the system.

In addition to these four logics @nd foutifundamental principles and ideas in the construction of modern
theoretical physics, new ideas and logi€appeared in the recent years. In particular, it is proposed the exist-
ence of interior spaces with symmetties €haracterizing new properties of matter, associated as coordinates
with the outer space and symmetry; but do not depending on them. Also it was proposed the ideas of
supersymmetry, and theories of supergravity, superstrings, supermembranesrelated to it. In addition to Gali-
lean and Lorentz transformatiofis] some new ones appeared such as gauge field transformations. Through the
use of this there appeared possibility for merging electroweak and strong interactions. This issue will be con-
sidered elsewheré:

To summatize, letyus consider the ensuing logical structural schemes of construction of theoretical
physics. Eigtite,] i§ydevoted to the components of a real physical picture of the world, and Figure 2 describes
components Of the physical world discoveries of authors and their applications.

Imiour epimion, the Figures 1 and 2 represent the ongoing educational process, i.e. reflect the dialectical
logic©f knowledge and the real physical picture of world. And its relationship with the subject, his thinking
and creativity. This is the result of thinking, human creativity shown in a schematic form. This is also a visi-
bilitydto generate knowledge about the environment and reality of the physical world. They teach, guide to
learning, to knowledge of physics, its branches, introduce the authors of physical laws, processes, etc.
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Components of real picture of physical world

Pictures of spaces of world of mathematics

A

Pictures of real world movement

\ 4

Actions and interactions in material world, unity and opposites of
forms of matter

Human, author’s creature
(see Figure 2)
v A
In the form of sub- Substance — Field In the form of field,
stance, corpuscles > Corpuscle — Wave < wave
Material world basis

> In the form of gas Inthe form of electromagnetic field <«
> In the form of liquid In the form of gravity field -«
. In the form of solid In the form of strong field «—
In the form.of plasma In the form of weak field «——

Figure 1¢ Logical structure diagramof fundamentals of real physical world

Analysis ofiFigure”’]l begs the question «What was in the beginning? The macro- or micro-world?» In
our view, 4t 1s impossible to put such a kind of question. We understand this as a series of repetitive process-
esgipboth afticror and macro-scales. In this process, there is no beginning and no end. The question arises
«How Jto intesptet the Big Bang in the evolution of our universe?»We understand it as a moment in forever
changing world. The matter state was in micro size and at macro density as a totality. It can be thought of the
third, form of matter which unifies and substance and field forms that differs from the quantum, corpuscle-
waveform by allowing hidden «dark» forms of matter and energy. This is due to the fact that when the den-
sity of matter is of the order of understanding via ordinary spaces fail and one is forced to use another space,
another geometry, another time, another form of matter which are not amenable at current level of science. In
our view, the space at such densities is a kind of Minkowski space, includingmass as an additional coordi-
nate, and having strong curvature.
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Components of global physical discoveries, their authors and applications

Author of Laws Author of
Principles
Authors
Autho rof Discov- Y Authorof
ered Phenomena Experiments

Real physical world picture in authors?
perception

A 4

Logical sequence in formulating laws, proposing peinciples; application of ways in creating real
physical world pictures, images,of'world, and their authors

A 4

Theeory, experiments and application
of the results in practice and in real life

Figure?. Relations between human activity and development of physical
(objective and subjective) picture of world

At earliertune'we considered electricity and magnetism separately and since 1820 these are viewed as a
sidgledphenomenon: electromagnetism. By this analogy, one can consider the matter and field as a single
phenomenon, a single property, yet giving possibility to interpret them separately, similarly to electrostatics
anddnagnetostatics in general electrodynamics.

Conclusions

Approach developed in the present paper allowedus to formulate new direction in teaching theoretical
physics — method of mathematical, functional, dynamical theoretical physics, in which the important role
belongs to the inner driving forces: logic, ideas, principles, serving as a backbone factor.

Such an approach can be also applied to gravity theory. For this it is necessary to solve the problem of
antimatter. In our view, it is linked to the existence of another space and another time with special properties.

Thus, physical and mathematical, philosophical and education approach, being at the categorical level
an integral part of functioning and development of theoretical physics, represents the variety of coexisting
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and consequently changing specific structures of the physical object of differentscale, providing finally es-
tablishment of the current unified physical theory. This is why the solution of the methodological and dialec-
tical problems of theoretical physics is of high value.

This method can also be applied in other sciences, as they are in the ongoing disclosure of the basic
concepts, principles and structure schemes, can also use the results of the present paper: the disclosed logic
(space, motion, matter and thinking human), the ideas and principles to form their unified theories with
standpoint of dialectical logic, methodological and ideological approaches.
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Ou3ukaaarbl IMAJTeKTHKAJBIK JJ0rnKaaiap
MEH YCTAaHBIMAAPAbIH Ka3iphi 3aMaHFbI dicTepi

Makanaga TEOpUSIIBIK (HM3UKAHBI OKBITYA OKaHa) Oarpll — JWHAMHKAIBIK TEOPUSUIBIK (DH3UKAHBIH
(GYHKIMOHAJIBI KOHE MaTeMaTHKAJIBIK d/icil KapacpIpblibl. JKylieKypyIibl pakTop peTiHae KbI3MeT eTeTiH
IIKi KO3FaylIbl KYLUTepre He JIOTHKANAp, HACSIIap, WIPHUHIUITED MAaHBI3Abl PON  aTKapaThIH/IBIFbI
JTIesIaeHreH. ABTopap (Gu3nKa-MaTeMaTHKaMbIK, pritocodus-1earorukaiblk 9aicTi OipbIHFail pU3NKaIBIK
TEOPHUSIHBIH KYPBUIYbIH KaMTaMackl3 €ICTiH, OIpIH-0ipi ajaMacThIpaThIH op TYpJi MactaOTarbl epekiie
KYPBUIBIMIBI (DM3UKAIBIK HbICaf, (QU3MKAIBIK TCOPUSHBIH AaMyblHAA KaTap JKYPETiH ailyaH TYpJIiIK
KOPCETETIH JKOHE YKOFaphI IOPEKEIN KbI3METIHIH axxpIpamac Oeriri ten cunarraiasl. Con ceOenTi TeoPHsIIbIK
(bM3UKaHBIH O/IICHAMAIIBIK K9HE THATICKENKAIIBIK MOCEIENIepi ey MOHIHE OailIaHBICThL.

K.M. Apsiarasus, 3.K. Mycenosa, T.E. CelicembekoBa, I'.C. Omaposa, A.C. Yrenosa

COBpeMeHHbIe METO/AbI I[HaHeKTquCKOﬁ JIOTUKH U NIPUHIUIIOB B (l)I/I3I/IKe

B cratke pacCMOTpEeHO HOBOE HANpaBIE€HHWE B TPENOJABAHUH TEOPETUUECKOH (GHU3MKH — METO]
MageMaTH4eckoil, (QyHKIHOHAIBEHON, TMHAMUYECKON TeopeTHuecKol (pu3uku. OTMEUEHO, YTO B HEM Ba)KHAs
PONbAMPUHAANCKHUT BHYTPEHHUM JBIDKYIIUM CHJIAM: JIOTHKAM, HAESIM, IPUHIUIIAM, BBICTYNAIONIMM B Kaue-
CIBe cueremooOpasytomero (akropa. OU3MKO-MaTeMaTHYeCKHi, (HUI0COPCKO-TIEAArorHYeCKHil OAXO0bI,
Oylyus Ha KaTeropHaJbHOM YPOBHE HEOTHEMJIEMON CTOPOHON (DYyHKIIMOHMPOBAHUS U Pa3BUTHS TEOpETHUE-
CKOH (M3HKH, IPECTAaBISIIOT MHOT000pa3ue COCYIIECTBYIOMNX U CMEHSIONMX APYT JPYyra CHenU(pHISCKIX
CTPYKTYp (pm3mueckoro oObekTa pasHOro macmrabda, 00ecIeunBaonuX, B KOHEYHOM CUeTe, CTAHOBJICHHE
enuHON (usmUecKol Teopun. Bot ¢ yem cBs3aHO 3HaUeHME pEIIeHNs METOOIOTHYECKON U IHAIeKTHIeCKOit
po0IeMBl TEOPETUIECKON (DUBUKH.
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