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ABSTRACT

The article substantiates the thesis about the futility of the usual interpretation of
creativity as originality. In order to make our position on this issue more convincing, we
have given to the originality concept an appearance of contradiction. The discussion in
the article leads to the conclusion thatthe category of creative thinking will be really
effective if the main characteristic of the creativity were not originality but rather the
ability to independent problem solving. The article presents the optimal steps for an
independent solution of research problems. Authors introduce the idea of “easy
paradoxes” for developing creative thinking.

Keywords: main concepts of quantum mechanics, paradoxes of quantum
mechanics, creativity, originality of the solution, ability to think independently.

INTRODUCTION

Innovative ideas occupy an important place in the processes determining modern
social progress. According to modern perception, the characteristic feature of innovation
is that the innovative product enjoys extraordinary demand. From that characteristic
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follows the second important aspect of innovative ideas, that of being extremely
profitable. It is time to realize that the young generation needs to be educated on
innovation. Indeed, the best investment is the education of the younger generation.An old
Chinese proverb teaches us: "If you plan for a year, sow rice. If you plan for a decade,
plant trees. If you plan for life, educate people.”

It is rightly emphasized that the basis of innovative thinking is independent
thinking. The ability to think independently is formed thanks to the rich experience of
solving school problems. Indeed, if a student is able to solve problems for which there is
no algorithmic way of solving them, then his thinking is independent and, to that same
extent, innovative.

We all know many impressive cases of innovative thought. Among them are the
steam engine (James White), the airplane (Wright brothers), electric lighting (Thomas
Edison), the telephone (Alexander Graham Bell), color television (Petros Adamyan), and
others.

Non-standard solutions to problems, new ideas, creative thinking, and innovative
approaches are important in successful education. It is very important, however, to
maintain a balance between innovation and common sense, to be able to show originality.

METHODOLOGY

Hierarchy of levels of thinking

Nowadays, innovative thinking is considered the crown bearer of human thinking.
In the last century, that title was held by creative thinking. The paradoxes of innovative
and creative thinking presented in this article force us to admit that the crowning glory of
human thinking is the ability to think independently. The cornerstones of independent
thinking are analytical thinking [5] and the ability to generate ideas(Gordon F.S., 1961;
OsbornA. F.;1976). The effective solution to problems is carried out in two stages.
analysis of the researched problem and synthesis (generation) of the idea of solving the
researched problem.

The first of these two stages is carried out in a clear sequence of steps.
The analysis of the problem under research is performed by the following steps:

> Understand the text of the problem.
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> Determine the topic of theproblem.

> Separate the main data from the secondary.

> Make the necessary conclusions from the data of the problem.

> Divide the problem into a set of sub-problems.

> Make a schematic diagram of the investigated problem.

> Clearly fix and record the structure of the problem.

> Include knowledge and information relevant to the problem at each step of

problem analysis (Djidjian R.,2004).

Synthesis (generation) of the idea of solving the researched problem
The idea of a possible solution to each issue (problem) is put forward by a similar idea of
the solution of some "prototype" problem (Djidjian R.,2002;Djidjian R.,2004). Even the
sages of the ancient world recorded that nothing can come from nothing in the material
world. This principle is also fully extended to the world of knowledge. In ancient times,
the mind of a young child was likened to a clean slate (tabula rasa), on which the child's
experience, and above all his learning, record everyday knowledge and basics of
scientific knowledge. An individual's stock of knowledge, mainly a set of solved problems,
is the source from which new ideas arise in the individual's thinking. Every new solution
is brought forward by analogy with the idea of a solution to some prototype problem.
This truth is reflected in a well-known proverb: a new idea is actually an old well
forgotten one. It remains to add that the old solution leads to the new solution through
the bridge of similarity.

One can also apply PARLA /problem, action, results, learned application technique
for teaching students the possible solutions of paradoxes, which answers to the following
question: What was the situation or the problem? What did you do in this situation?
Based on the problem and what did you do? What did you gain or learn from the
experience? How does this example apply to the organization?

The paradoxes of creative thinking

Generations of students are the most important foundation for innovation. As their
thinking improves, the effectiveness and productivity of innovations in education will

steadily increase.
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Over the past decades, the emerging trends of globalization and international
cooperation based on a common educational environment have caused significant
changes in the field of educational organization principles. The traditional education
system focused mainly on the acquisition of knowledge to form general and professional
erudition. Meanwhile, the modern education system should be focused on the creation of
a cognitive algorithm, critical understanding, forming research skills, and willingness to
innovate. At the same time, interactive and participatory education is brought to the fore
as a basis for creating an educational environment for the new generation of students
((Lipai T. P. &Gevorgyan M. R.,2021).

Having the first, fundamental role of information technologies for the innovative
education of the new generation of students and improving their impact, along with the
expansion of existing tools, will continue to work to increase the effectiveness of
innovations in education(Lipai T. P. &Gevorgyan M. R.,2021; OsbornA. F.,1976).
Growing and developing science is accompanied by contradictions of various
nature(Djidjian R.Z. & Gevorgyan M.R. (2021;Gevorgyan M.R.(2014).

Paradox 1: Today, there are various organizations that promise their clients that within
two to three months, they will increase and strengthen the level and power of creative
thinking of their beneficiaries. However, in the practical training of these organizations,
there is a complete absence of exercises that strengthen the uniqueness of the client's
solutions. No specialist in the development of creative thinking has ever tried to show
how it is possible to get a unique solution instead of a known solution to any problem.
This fact proves that every specialist realizes that the originality of problem solving
cannot be ensured. Whether a solution to a serious scientific or technological problem is
original or non-original becomes clear only after solving the problem. The main thing for
a research scientist is to solve a given problem, and no one will blame him if his solution
is not original.

Corollary 1: Paradox! reveals that interpreting creativity as originality is a fruitless,
unimportant meaning. Let's call the meaning of creativity as originality a narrow meaning

and record that it has no practical value.
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Contradiction 2: If we consider the unlikely possibility that advocates of creative thinking
would abandon the popular interpretation of the originality of solving a problem, then it
would mean abandoning the popular idea in the field of scientific research that a creative
solution, first of all, presupposes the originality of that solution.

Corollary 2: The contradiction revealed by Paradox 2 means that the term creativity in
the field of scientific inquiry is either not applicable in the narrow sense of originality, or
it is an incidental characteristic that is not considered at all in research.

Paradox 3: It is not difficult to prove that at the level of existing knowledge, a new idea
can be presented only by analogy (see Theorem 1).

Theorem 1: Any new idea can be proposed only by analogy.

Evidence: Indeed, the ways of thinking are divided into two types: necessary inferences
and probable inferences. Moreover, two subtypes are distinguished in necessary
inferences: deduction and complete induction. The deduction is done by extending some
general judgment (axiom or principle) to a specific case. It is clear that no new
knowledge can be obtained by extending a general principle to a case involved in that
principle. Complete induction, revealing that every object in the group being examined
has the property in question, concludes that all objects in the group have the property in
question. Obviously, by replacing the term "each" with the term "all", we do not gain new
knowledge again.

Let's move on to probable inferences, which also come in two subtypes: incomplete
induction and inference by analogy. Non-complete induction, finding that some number
of objects in the group under investigation have the property in question, concludes that
all objects in the group have the property in question. With such a generalization, if
confirmed, the researcher does gain new knowledge, but what is gained means only a
quantitative increase.

What remains is the analogy, which, on the basis of the similarity between two objects,
assumes that if one of them has the property under discussion, it is likely that this
property is also present in the second object. Such an assumption made by analogy, if
confirmed, means the acquisition of qualitatively new knowledge.

Thus, we have proved Theorem 1: new knowledge is gained only through analogy.
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The following important conclusion follows from Theorem 1. Great innovative ideas are
discovered only through remote analogies, quite often, through very remote analogies.
Realizing and understanding this important conclusion, we find ourselves faced with
serious difficulty. The field of remote similarities is endless, and these remote similarities
are weak similarities. In what direction, at what approximate distance, should one look
for the unknown similarity containing the idea of the given great discovery? From such a
clear formulation of the question, it is quite clear that the methodology cannot and never
will be able to offer any useful advice on how to detect the remote similarity that contains
the idea of a great discovery.

But famous scientists have made great discoveries, haven't they? How did brilliant
scientists make their discoveries? It is clear from our discussion that all great theoretical
discoveries were made by accident. In the endless field of distant resemblances, a distant
resemblance containing the idea of a great discovery can be noticed only by chance.

The remote similarity which contains the idea of that accidental great discovery
can only be realized by the scientist who is searching for the solution of the
corresponding problem. This is where geniuses of science have an advantage. They are
capable of devoting their entire conscious life to the research of a question that interests
them (Djidjian R.,2002).

Paradoxes of quantum mechanics for activating students' interest toward
physics

Until today, the logic of human thinking was mainly developed as the theory of
proof and argumentation. And because the immediate subject of that theory were the
forms of thought, then starting with the great Aristotle, the logical monographs and
textbooks based on that approach were also focused on the formal side of thinking,
overshadowing the goals and problems of scientific research and creative thought.

We consider it worth noting that Aristotelian logical inheritance, especially his
Topica, also included embryos of theory of scientific research (Aristotle,2018). At the
beginning of the 17th century, the great English thinker Francis Bacon published a very
pretentious work New Organon, contrasting his method of true induction with

contrasting his method of “true induction” with the deductive method of Aristotle’s
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deductive method. Bacon believed that his inductive method will provide human race
discoveries and inventions (Bacon F.,1978). Rene Descartes, French famous
mathematician, physicist, and philosopher of the same 17th century, contributed
significantly to solving the problem of creating new logic, by writing the valuable works
"An essay on method" and "Rules for the Direction of the Mind'. The movement to create
research logic was further developed by the 19th century famous English methodologists
William Whevell, John Herschel and John Stewart Mill. Due to their research and
publications, the method of hypothesis was actually affirmed as the universal method of
scientific research(Descartes R.,1989, Mill D.S.;1914). Under the influence of results
and achievements of English methodologists, the logic textbooks have introduced
radically new sections, covering the inductive method for discovering causes of natural
phenomena leading from the particular facts to the general logical conclusions and
elucidating the role of hypothetical reasoning in the process of scientific research and
discoveries.

From the point of view of the general method of scientific knowledge, a valuable
study was made by Ernst Mach, a famous Austrian philosopher of the beginning of the
20th century, in his interesting book "Knowledge and Error" (Max, 1909). Austrian
philosopher Karl Popper gained great fame thanks to the book he published with the
promising and responsible title "Logic of Scientific Discoveries”, in which, however, he
limited himself to a brief statement that the logic of discoveries cannot be created
(Popper K.R.,1968).

Quite independently of the mentioned direction leading to the logic of scientific
research, in the second half of the 20th century, three brilliant authors appeared in the
United States with their publications: Alex Osborne, William Gordon and George Poya.
Their ideas are certainly important from the point of view of developing theory of
creative thinking (Gordon F.S.,1961; Poya D.,1970). The mentioned works gave a new
momentum to the new publications on creative thinking, however, they did not set the
task of developing a general theory.

Scientific research begins with a question that interests the given scientist either

because the answer is not yet known (and the question seems important to the scientist),
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or because the accepted answer to that question does not satisfy him. In fact, the process
of choosing a research problem is somewhat elementary in nature. First, the research
problem is often directly presented to the young scientist by his scientific supervisor. On
the other hand, a scientist in his life and activities on one occasion or another encounters
various unsolved problems, gets acquainted with opinions and approaches to solving
them to varying degrees.

The derivation of necessary consequences is a clear-cut process, and scientists do
not have any principle difficulties with it. On the other hand, scientific problems are
usually presented to researchers in a "ready-made" form. These two circumstances show
that the central problem of the hypothesis method is the proposition of hypotheses. The
basis for the formulation of hypotheses is the analysis of the problem, and the immediate
means is the synthesis of the idea of the solution, similar to the idea of the solution of the
prototype problem.

Perhaps every specialist in the field of education today realizes that the main goal
and task of education in the current phase of informational revolution is to develop
students' independent thinking. However, until university faculty members have a clear
idea of what is the logical structure and components of independent thinking, its general
method and specific steps, it will be quite difficult to achieve this goal, and the efforts will

be ineffective.

CONCLUSION

Paradoxes are presented as factors that strongly strengthen the interest of
students. This is especially true for the most impressive classical paradoxes and the
indifference of scientists to the paradoxes of physics.

In order to make our words on this issue more impressive, we have given the two
important circumstances mentioned above the appearance of a paradox, a contradiction.
The discussion in the article leads to the conclusion that the category of creative thinking
will be really effective if the main characteristic of the creative is not originality, but the

ability to independently explore and solve problems.
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The article presents the optimal steps for independent investigation and solution

of research problems.
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PE3HOME
PA3PELLEHUE MAPAJLOKCOB U3UKN B YHUBEPCUTETCKOW OBYYEHUU
AMULMAH POBEPT, TEBOPIAAH MAPUAM

B cratbe ob6ocHOBbiBaeTcA Te3nMc O 6ecnnofHOCTM MNPUBbLIYHOW TPaKTOBKM

TBOpYECTBA KaK OPUTrMHAIbHOCTU. I"Ipemp,e BCEro cnegyetr y4yutbiBatb, 4TO HM OAUH
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YYeHbIA HUKOrpa He CTaBUT nepeqn coboil Lenb, 4TOObl pelleHue uccnepyemon um
npobnembl 6bino obasaTenbHO opurMHanbHbiM. C  ApPYyroil CTOPOHbI, CRELUANUCTbI,
BefyLuMe pa3mellieHHble B VIHTepHeTe MHOrouucneHHble caiiTbl, obeluatoLine pasBuTue
TBOPYECKOrO MbILLIEHUA, HUKOTJa He 3aABNAOT, YTO NI0OOI, KTO OCBOMA UX KYPC, MOMET
OpUrMHaNbHO pewwunTb byt npobnemy. [na Toro 4tobbl Hawwm cnosa bbin B 3TOM
Bonpoce 6onee BReyaTNANOLWMMMA, Mbl NpPUJaNU ABYM YKa3aHHbIM BbILLE BamHbIM
obcToATenbCcTBaM BUA, Napafokca, npotuopeunsa. ObcympeHvne B cTaTbe MPUBOAUT K
BbIBOAY, YTO KaTeropusa TBOPYECKOE MbllLneHVe OyfeT AeiCTBUTENbHO 3PEKTUBHbBIM,
€CNN TNaBHON XapaKTEPUCTUKON TBOPYECKOro byaeT He OpUrMHaNbHOCTb, a CMOCOOHOCTb
CaMOCTOATENbHO MccnefoBaTb W pewaTtb npobnembl. B cratbe npepcraBneHbl
OnTMManbHbIE LIaru A CaMOCTOATENbHOMO PELLEHNA UCCNefoBaTeNbCKUX 3aay.
KnroyeBblie cnosa: OCHOBHbIX MOHATWIA KBAHTOBOW MeXaHWKMW, MapaoKChbl
KBAHTOBOM  MeXaHWKMW, KpeaTUBHOCTb, OPWUIMHANBHOCTb  peLLUeHUA,  CMOCOBHOCTb

CaMOCTOATEJIbHOIO MbILLJIEHNUA.
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uuenenhu
ShRh4U3r NUruHNLULENrh LNRONRU L SUUULUUMULULUL HUUCLEUSNRU
2hR3UL MMPErS, 364Nre3ut vurbruyu

<nnwdénd  hpduwdnpynd £ unbndwgnpd  dunwdtjwlybpwp'  npwbu
hupuwuwunhwnipjwu dGYuwpwuniejwu dwuht pLq: Lwfu, wkwnp  ulwwnh nwbuw], np
nsy Uh ghnuwlwu Gppbp hp wnol bwwwnwy sh nunwd, np hp nwinwWiuwuhpwd fuunph
Inwnup wwpuwnhp ophghtiwg (hup: Wu hwpgh 2nipg dbip funupt wybilh nwwynphs
nwpdubiint hwdwp ybpp tpdwéd Gpynt Yupunp hwugwdwupubpht  wwpwnnpuh,
hwlywuniyejwu wbup Gup wnyb: <nnwénd  pulwpynup  hwugbgund £ wju
Ggpwlwgnyejwu, np  unbndwgnpd  dunwdnnnipjwt  Ywwbignpphwt  hulwwbiu
wpryniuwybiin - Yhup, Geb  unbndéwagnpénnh  hhduwlwu hwwlwuhop ny pb
hupuwuwhwnieiniup |huh, wj fuunph hupunipnyt  nwnwWbwuppnwt nu ndnwp:
<nnywoénd ubipyuwjwgws Gu  hGunwgnunwywtu  fuunhpubph  hupunippnyt nddw
ownhduw pwjltipp:

<nnwsh bwywwwlu  wnwownpb] pJwunwiht dfluwuphluih hhduwlwu
wwpwnnpuubph huwpwynp [ndnwWwu tnwppbpwyubn:

Lbpywjwgwd Gu dninbgnudubp’ pnthwlwtu nwupupwgnd  nwwunnubph
pwunwiht  defluwuplwih hpduwlwu hwulwgnyeyniuubph Yppwndwdp' dhndws
hhduwywu wwpwnnpuutiph htwpwynp (nnwiutiph jnipugdwp:

Pwbwih pwnbp' pJuwunwhtu defluwuhywih hpduwlwu hwulwgnieiniuubp,
pywuwnwiptu dfluwuplwih wwpwnnpuubip, unbndwgnpd dunwdkjwybpw, Nddwu
hupuwwnhwnipntu, hupunipnytu dtnwdnnnipjwt Jupnnniejniu:

<nnywép uypwgyty ' 04.04.2023
<nnywdt ninupldty b gpwpunudwt' 08.04.2023
<nndwép Gpuwpfuwynpyby b ipwwgpnupywi’ 12.07.2023
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