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1. Introduction
Academician A.L. Semenov, considering the important role of digitalization in the future of
secondary schools, writes: “Tomorrow humanity will be no less digital than it is today. The school

will survive only if it manages to bridge the digital gap between it and the world around it” [1]. At the
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same time, the new generation, as if confirming this idea, is actively involved in the process of
assimilating digital technology and great efforts are required from parents to tear them away from
various ICT means and direct their interest to the educational process. There is also an important
psychological consideration in favor of digital technology. Children, especially boys, usually try to
conceal their busyness with lessons or books since it is not acclaimed by some groups of students. On
the other hand, knowledge of digital technology is encouraged everywhere and by everyone. It seems
enough to show the need to involve digital technology in the field of teaching subjects. The problem
is more relevant for the process of teaching mathematics, which is also considered important in the
works [2-4].

At the same time, although the development of attention, memory, imagination, perception,
thinking and intelligence of students is also considered important in conceptual approaches to the
digitalization of education [5], in studies related to the digitalization of mathematical education, the
problem of the formation and development of mental phenomena of students lacks for attention,
despite the fact that the problem has been studied in the context of traditional teaching of mathematics
[6, 7].

The most important mental processes are human emotions and emotional experiences. Man, as
a biological creature has certain needs to survive. He receives signals aimed at satisfying these needs
or at eliminating them through his emotional world - emotions and feelings. Emotions or emotional
experiences are manifested as a result of satisfaction or dissatisfaction of these needs. Positive
emotions express the satisfaction of a person's needs, while negative emotions - lack of satisfaction.
[8,9].

The effectiveness of the educational process is largely due to the positive emotions of the
students and how to keep them away from negative emotions. In [10], | considered the problem of
emotions and emotional experiences of students in the process of teaching mathematics in the context
of traditional teaching, depending on the aesthetics of the mathematical material and the teaching
process. In this paper, | consider the same problem in the context of digitalization of the process of
teaching mathematics. Moreover, considering the scale of the study, I limited myself to only positive
emotions. The emotions of satisfaction were studied, as well as communication and intellectual
emotions.

The process of teaching mathematics is certainly related to the signs of scientific beauty: it has
a great potential for the formation of aesthetic values and the presence of aesthetic appeal significantly
increases the effectiveness of the educational process [11-13]. It turns out that IR technology is also
in best harmony with the objective and subjective signs of scientific beauty; besides, it imparts the
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educational process aesthetic appeal, which becomes the reason for positive emotional experiences. It
should be noted that the search for ICT means turns into an intellectual search, which is a sign of
scientific beauty [11]. Thus, it becomes one of the main motives that attract children [14-16].

An important cause of emotions and emotional experiences of satisfaction is the process of
cognition, so it was important to clarify the role of IC technology in the formation of levels of
mathematical cognition. IC technology, which is available to all students, significantly contributes to
the formation of two levels of cognition of Blum's taxonomy [17] - the first (knowledge) and the third
(application). For the formation of the second level of cognition - understanding, which plays an
extremely important role in the process of teaching mathematics, more significant ICT means are
necessary which are no longer available to most students.

It is important to note the connection of IC technology with emotional experiences of pleasure:
IC technology increases these experiences and tend to lead society towards a hedonistic lifestyle.

IC technology also activates intellectual emotions. Interest and surprise, guesswork and
emotions of guessing are very important in improving the effectiveness of the learning process in
mathematics. IC technology has a significant impact on it. In particular, the paper discusses the value
of the emotional experience of guesswork in solving entertaining, historical tasks and problems in
general.

An important issue is the effective use of ICT tools in considering an emotion that may seem
far from mathematics and its teaching - entertainment. The work examines anecdotes, riddles, fables,
khrakhchanakans of the famous Armenian mathematician of the 7th century - Anania Shirakatsi, as
materials leading to this emotional experience [18].

2. Emotions of satisfaction

In the process of teaching mathematics, emotional experiences of satisfaction for students can
bring emotions of satisfaction, pleasure and joy. E.P. Ilyin, as an emotion of satisfaction, singles out
only satisfaction and joy [9]. However, here we also consider pleasure, as an emotion of satisfaction,
as an emotion located between the two marked emotions.

Satisfaction is an emotional state, an experience that arises when human needs, desires and
aspirations are fulfilled. The high levels of satisfaction are pleasure, enthusiasm, inspiration; the
highest levels of satisfaction are admiration, delight, joy and ecstasy. In psychology, it is believed that
for the emergence of full satisfaction, it is necessary to understand the cause and comprehend the

essence of the phenomenon that leads to satisfaction [9]. In the process of teaching mathematics, the
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reason for the satisfaction of the student can be: 1) the fulfillment of educational duties, 2) cognition
of the educational material.

In the first case, important motivational circumstances are the prospect of being noticed in class,
receiving encouragement, high teacher appreciation or parental praise. Such motivation pushes the
student to comprehension/knowledge of the educational material. However, in the accepted scientific
standards [17], knowledge is only the first level of cognition, followed by the level of understanding;
knowledge without understanding does not mean knowing. This simple truth is generally not
comprehensible in education system. Moreover, it is common to characterize education as the
education of knowledge. According to this, the result of education, including the written and oral
speech of the student, the levels of speech culture are characterized and evaluated according to the
knowledge accumulated by him. In our country, state and some intraschool exams in the form of
assessment tests are aimed to achieve this result, where only the knowledge of students can be
manifested: the ability to memorize facts, while higher levels of the cognitive process remain out of
sight.

In the case of mathematics, the problem is more complicated. Often, even mathematics students
at university during the exam in their specialty reproduce rather complex knowledge, but do not
understand its meaning. They don't cheat, they just memorize the relevant material. | remember my
high school maths teacher training students how «to cheat» which could not be controlled by the
teacher. He said: "Copy from the book into your head and copy from your head into your notebook in
the exam."

Those who follow this "method", in fact, memorize knowledge, can accurately reproduce it, but
do not understand the meaning, content. Accordingly, this is a kind of cheating which is not actually
controlled by a teacher. Such knowledge is not understood by a student and cannot either be applied
in practice or meet the requirements of this and higher levels of cognition.

At the same time, speech reproducing such knowledge is only the result of the memory process
and does not require significant involvement of thinking. That is, the process of teaching mathematics
does not fulfill its most important function of forming and developing the logical thinking of students.
I want to note the peculiarity of mathematical cognition once more: knowledge, memorization, being
the lowest level of cognition, can even get a negative connotation if it is not fixed by the level of
understanding; in this case it is characterized as rote-learning or learning by heart.

Nevertheless, by accumulating knowledge and doing the teacher's assignment, the student is

thought to have completed his academic duties and expects a positive reaction from both the teacher
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and the parents. Here, the mental state accompanying the process is an emotional experience of
satisfaction which can also inspire the student.

In the second case, when the source of the student's satisfaction is the cognition of the
educational material, the understanding of the essence comes to the fore, since without understanding
knowledge cannot be complete. The student begins to be interested in the educational material, he
learns to ask himself the question "why?" and find an answer or receive it from a teacher or classmates.
In the second case, communication is an additional source of emotional experiences of satisfaction;
accordingly, emotional experiences of satisfaction rise to a higher level, turning into pleasure and joy.

Understanding knowledge is also an important prerequisite for securing the next level of
cognition - the level of application. Application of knowledge already anchors emotional experiences
of satisfaction, pleasure and joy and makes them long-lasting and persistent.

What can digitalization of mathematics education contribute to this situation? When it comes to
the first reason for motivating satisfaction, which is the performance of academic duties, then ICTs
can increase emotional experiences of satisfaction. These are additional and better means of
demonstrating knowledge that can and do serve successfully as tools for testing knowledge. It should
also be noted that ICT-assisted inspections convey an additional signal of satisfaction because of their
unbiased principle.

How is the problem of ensuring the levels of knowledge solved in the case of ICT application?
First, we note that the possession of ICT presupposes the implementation of some algorithms and is
mainly associated with the first level of cognition - knowledge. Demonstration of mathematical
material with their help - an electronic board, presentation, arrangement of slides in it, interesting
design, etc. also contributes to memorization in the best way, that is, the accumulation and
consolidation of knowledge.

Meanwhile, the problem of understanding remains unresolved. Indeed, mathematics and
knowledge of its abstract material require introspection, free and uninhibited activity of thinking,
imagination, which can be hindered by ICT. Here one might think about getting satisfaction through
a level of understanding by using more sophisticated ICT tools. For example, the dynamic
mathematical program GeoGebra makes it possible to see in motion and understand the essence of
geometric theorems or the mechanism for solving a problem [14]. However, no tangible progress has
been made in obtaining an answer to the question “Why?”, that is, in finding evidence. The same

applies to solving math problems.
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ICT tools provide ample opportunities to demonstrate the applications of mathematical
materials. The possibilities of the Internet are invaluable here, the use of which can become an
important source of emotional experiences of satisfaction.

The next emotion that gives emotional experiences of satisfaction is pleasure. Pleasure is a
positive, more emotional than satisfaction, condition that results from the satisfaction of important
human needs. Buddha considered pleasure as a passion, and avoiding it as the path of immortality. It
was followed by the Stoics, who believed that pleasure can be addicted with the object of pleasure.
Epicurus, on the contrary, equated pleasure with happiness which was later adopted by representatives
of the philosophical direction of hedonism [19]. One of the four principles pledged in Freud's theory
of the work of the human psyche/mind is the principle of pleasure which shows the desire of the
human psyche to reduce human stress to a minimum [20].

The above shows the importance of pleasure and its emotional experiences in the educational
process. The whole process of teaching mathematics is accompanied by the active activity of the mind
and consciousness of the student; with the correct organization of training, the emotional state of
pleasure can be one of the frequent manifestations of the psyche of the student. However, not all
students actively participate in the mathematics lesson and only a few students enjoy math classes.
Most students not only do not have emotional experiences of pleasure, on the contrary, a math lesson
is a source of unpleasant emotions for them. In [10], the involvement of the aesthetics of mathematics
is proposed as a way to fill this gap.

Can the digitalization of mathematics education be a solution to the problem, directly increasing
pleasure received from a math lesson or achieve this by increasing the aesthetic element in the teaching
process?

The issue is also important from the point of view of the relationship between the digitalization
of education and hedonism. Undoubtedly, literature and books were and are an important source of
pleasure. However, the number of people enjoying books in the past was small and now it is even
smaller. On the other hand, ICT influences almost the entire society.

The same can be said for the school. The fact that at present IKE tools have become appealing
for the younger generation and communication with their children has become a problem for parents,
proves the attractiveness of ICT and the pleasure obtained from the process of interacting with them.
The Internet is full of pictures, games, videos, films, virtual communication, etc. that attract children.
These objects, if they work well, can also be of a mathematical nature, with impeccable technical

performance and color saturation, as well as with a variety of choices.
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The possibilities of the Internet to fill the student's shortcomings in the matter of “memorizing”
and assimilating the processed educational material can be added as sorces of pleasure.

The Internet can show many excellent and unexpected examples of the manifestation of
symmetries, proportions, the golden ratio and ather objective signs of scientific beauty in general from
everyday life, art and nature. Finding them is not just entertainment, but an intellectual search - a
subjective sign of scientific beauty [13], which gives finding a certain aesthetic appeal and turns it
into a pleasant experience. During the search, such subjective signs of scientific beauty as
unexpectedness, unpredictability, etc. may also appear, which also increase emotional experiences of
pleasure. Thus, we can note that the involvement of ICT can increase the emotional element of
pleasure in the process of teaching mathematics, expanding both qualitatively and quantitatively the
scope of influence.

Speaking of the philosophical manifestations of the digitalization process, we can note that
digitalization tends to direct the entire society towards hedonism or a hedonistic lifestyle.

The next emotion that gives emotional experiences of satisfaction is joy. Joy is a positive state,
more emotional than pleasure. It arises as a result of the satisfaction of more significant human needs.
A source of joy can be food, drink, movement, communication with people, play, as well as cognition
or knowledge, beauty and life in general. In a mental state of joy, a person feels confident and
significant, becomes active, easily joins in relationships and activities. In the opposite emotional state
of joy - sadness, when significant needs are not satisfied, the person is passive, he does not
communicate with people, is reluctant to perform his activities or avoids it. A person experiences
emotional states of joy or sadness when he achieves or fails to achieve his goals, solves or fails to
solve plans and tasks.

These emotional states are specific to the learning process for each school discipline. However,
unlike other disciplines, each mathematical lesson is distinguished by a variety of problems and the
crispness of their solutions and answers. The variety of problems offered in a mathematical lesson
contributes to the frequent manifestations of joy or sadness, their crispness and search of solves gives
a certain aesthetic color to the process of teaching mathematics and makes it similar to a game. The
joy of solving a math problem is similar to the joy of winning the game. However, the bitterness of
defeat in the game and the sadness of solving a problem in mathematics are significantly different
emotions In the former- an element of comparison with another is manifested, in the latter- a negative
assessment of one's own abilities [10].

The involvement of ICT in the process of teaching mathematics make the abstract material of

mathematics into a more objective one. Usually, students successfully overcome the technical side of
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using these tools and the above math game becomes more interesting and attractive, bringing joy to
the participants. In the process of teaching mathematics, as a result of the involvement of ICT,
objective and subjective signs of mathematical beauty, the external aesthetics of mathematics [13],
the applied environment of mathematics receives new opportunities and becomes a great source of
emotional experiences of joy.

From the perspective of the relationship between the internal and external aesthetics of
mathematics, for example, | consider the following material with mathematics students. | draw three
drawings on the blackboard, two of which are circles with one line crossing it and the other not
crossing it. In the third picture, there is a circle with a tangent. To my question: "Which drawing is
more beautiful?" - the students point at the circle with a tangent. Then | ask: "Can we say that in that
picture the straight line loves a circle and vice versa?" The students agree. | erase everything from the
board and draw three cases of the relative position of the circle and the triangle, where only in one
drawing the circle touches all the sides of the triangle. The students choose this drawing as the most
beautiful and agree that here the circle and the triangle love each other.

To my next question, which of the drawings is a boy and which is a girl, everyone, led by the
girls, answers that the circle is a girl, while the triangle is a boy. | agree and propose to formulate a
well-known geometric theorem (in any triangle you can inscribe a circle and only one) in this language
of love. The answer is immediate. It goes like this: every boy loves one and only one girl. My next
question is already confusing the students: "How many boys can a girl love?" Boys answer: every girl
can love an infinite number of boys. Taking into account the Armenian moral approaches, this answer
shows that the girls were wrong with the choice of the circle. Of course, the emotional atmosphere in
class can be only joyful.

This training episode was more interesting and more effective for those groups where the lesson

was conducted using the e-board.

3. Intellectual emotions

The process of learning mathematics is accompanied by positive intellectual emotions and
emotional experiences. Interest, guesswork and surprise are inseparable from this process and are the
most important indicators that determine the effectiveness of learning.

Interest is an important intellectual emotion. K. 1zard considers interest to be a positive emotion
which a person experiences more often than any other emotion. He believes that there is some kind of

inner emotion of interest in a person, which provides a selective stimulus to the processes of perception
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and attention, stimulates his cognitive activity and regulates it. Interest contributes to a person's
performance. It is biologically necessary for the implementation of creativity [8].

Changes, inspiration and novelty are the main factors for activating interest [9, p. 103-112]. In
[16], we show that the use of ICT significantly increases each of the factors that stimulate interest.
There is also a difference between short-term and long-term interests. The former is combined with
some tension, impatience to find out the result, whereas the latter is emotional and motivational
experiences aimed at cognizing the object [9, p. 215]. ICT tools also facilitate the effective expression
of these two types of interest.

The activation of students' interest is mainly due to the educational material, the degree of
involvement of the applied environment, the system of tasks, methods and means of teaching. If we
start from the end, it should be noted that ICT tools, an electronic interactive whiteboard in particular,
have tremendous opportunities to make the presentation of educational material in mathematics
interesting. For this purpose, it can be useful to practice the alternation of the presentation of abstract-
theoretical educational material of mathematics with applications in everyday life, science and various
fields of technology. It can be also purposeful to use applied and entertaining tasks, the widespread
inclusion of which in the educational process is also possible through the Internet and electronic board.

In [16] we show the indicators of interest of students with the humanitarian bias in conditions
of traditional teaching of mathematical material and aesthetic value-oriented teaching both with the
use of ICT and without it. The experiment was carried out according to the technique proposed by V.
S. Cherepanov [21]. In the first of the selected three groups, where mathematics was taught according
to the traditional method, the indicator of interest was 0.3 (not very interesting). In the second group,
where attention was paid to the aesthetic value orientation, the indicator of interest was 0.6
(interesting); in the third group, where the aesthetic value orientation was given priority in the context
of the use of ICT, the indicator was 0.75 (very interesting).

Thus, the results of the experiment showed that the digitalization of mathematics education,
increasing the aesthetic appeal of the educational process, becomes an additional incentive for
enhancing students' interest in the mathematical material being taught.

The next important intellectual emotion is guesswork. Guesswork is a preliminary answer to the
question posed. In the process of finding a guess, a person has a corresponding experience - the
emotion of guessing [9]. Guesswork and the resulting emotions are important principles of organizing
life. They play an important role in the self-realization of a person, in the performance of creative

activities.
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Guesswork is also an essential element of such signs of mathematical beauty as signs of
intellectual search, finding and discovery. The emotion generated as a result of their manifestation is
the motive that gives an aesthetic shade to a mathematical object and that is why Von Neumann
believed that mathematics developed mainly due to aesthetic motives [13].

A guess is an assessment of some new, not realized, result of solving a problem. In general,
during problem solving, emotional manifestations of guesswork occupy an important place in
ensuring mental activity. The entire process of solving a problem is based on intuitive guessing
processes and emotional experiences emanating from them. An experienced teacher often involves
theorem proving in this emotional area.

Entertaining and historical tasks can be an important source of the emotion of guesswork. It is
known that the "first European” Charlemagne laid the foundations of modern Europe in the capital of
his great empire Aachen by founding an academy; he invited Alcuin of York- an English scholar,
clergyman, poet and great thinker of the time- to head the academy. One of the first steps in that
position was the compilation of a problem book of entertaining mathematical problems "For training
the mind." These tasks, together with their main function, are still an important source of
entertainment.

Two centuries before Alcuin in small Armenia, Anania Shirakatsi wrote his problem book in
mathematics [18]. Although the tasks from this book did not have the aesthetic charm of Alcuin's
tasks, they were incomparably superior to him in mathematical content, depth of applicability and
educational purpose.

Moreover, behind the simplicity of Shirakatsi's problems and their solution, there was often
hidden logical depth and surprise- signs of scientific beauty, which gave additional aesthetic charm to
mathematical material. We can learn about Alcuin and Shirakatsi, the countries and periods they lived
in from the Internet. Such observations are very effective ways to familiarize students with national
and universal values through value oritnted learning [22, 23].

The emotional experiences of guessing include a variety of riddles and fables, which we will
consider later in the section on entertainment.

An important intellectual emotion is surprise. Surprise expresses an encounter with an
unknown, unusual object or phenomenon; this is the emotional state when the expected and received
results or impressions of the object or phenomenon do not coincide. The greater their difference, the
greater the surprise. If the positive expectations are greater than the received ones, the emotion is
negative, otherwise the emotion is positive. Positive emotions of surprise stimulate the activation of

human activity, increase his interest [9].
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Surprise is extremely important in the learning process of mathematics, because "learning
mathematics begins with surprise.” As in the case of interest, the reason for surprise can be, first of
all, the teaching material, its applications, tasks, methods and means of presenting the material.
Mathematical teaching materials have different potential for causing surprise. In some materials, this
potential is quite large. Such materials are tasks of construction, theories of probability and
combinatorics, separate problems of written and oral counting, etc. Here, the role of problems that
reduce to an obviously incorrect solution through the deliberate and veiled use of certain mathematical
facts is especially important. Similar problems can be proposed within the framework of any
mathematical material, which the author did in the textbooks [24-26]. The title of these tasks is
enticing, which already prepares for surprise - "Find a mistake."

When teaching some topics, one can consider mathematical sophisms - Zeno's aporias, etc.
Experience has shown that they are surprising even among students with low academic performance
in mathematics. Before giving the definition of an infinitely decreasing geometric progression, in
textbooks [26] I considered the aporia of Fast Achilles and the tortoise. Here you can brighten up the
example with animation. In general, ICT tools make it possible to make the expected and obtained
results obvious and increase the emotional charge of surprise.

For example, before going through the Pythagorean theorem, we can fix one of the corners of
the triangle and calculate the sums of the squares of the adjacent sides and the square of the opposite
side. Then we gradually change the value of the angle and continue the comparison. As a result of
such comparisons, students will come to an unexpected and surprising conclusion: from the
expressions obtained, the first is greater if the angle is acute, the second is greater if the angle is obtuse.

They are equal only if the angle is right.

4. Communicative emotions

Although mathematics and the process of its teaching are competitive in nature, which causes
negative communicative emotions - embarrassment, shame, guilt and contempt, nevertheless,
communication can also play a certain positive role in increasing the effectiveness of learning. Here |
consider communicative emotions and emotional experiences of entertainment and a sense of humor
in the context of digitalization of the process of teaching mathematics.

It seems that the process of learning math has nothing to do with the emotional manifestations
of entertainment. However, at different times entertainment and comedy were used as factors to

soften the essence filled with the seriousness of the mathematical activities.
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Entertainment in mathematics activities is largely due to unexpected mathematical judgments.
Moreover, as Montesquieu notes, “to give the phenomenon a comical, entertaining shade, the
unexpected must be ugly” [27]. In the case of mathematics, this ugly one may be an obvious error
which was obtained with the help of "exact" mathematical judgments. It is clear that such judgments
contain veiled errors that are difficult to notice at first glance and the discovery of which becomes the
cause of entertainment. Similar judgments were observed in ancient Greece by sophists who tried to
"prove" obviously false statements. They caused both surprise and bewilderment among pupils (and
not only pupils), as well as entertainment and laughter. The same goal is pursued by latent erroneous
judgments used in mathematics itself and in the process of teaching it. Here, as in the case of the
emotion of surprise, the role of problems that reduce to obviously erroneous results through the
deliberate and latent misuse of certain mathematical facts is especially important.

In general, the proposal of a task or riddle and their solution, together with the emotional
experience of guesswork, also contain shades of comic and entertainment and thereby contributes to
overcoming the daily routine. Our ancestors also guessed this and widely used the practice of
proposing-solving problems and riddles in everyday life, turning them into an important component
of the traditional feast. This applies to all social strata of Armenian reality, from the king to the
ordinary peasant. For example, the feast of the Armenian kings consisted of three parts: a meal, a
drink and a spiritual part. During the latter, tasks and riddles were asked [28].

As H. Petrosyan notes: “more than once, medieval Armenian thought widely used various
aspects of the people's worldview, customs and rituals to disseminate cultural, spiritual and moral
ideas” [28]. To implement such ideas, both already created cultural values and works created for this
purpose were used. From this perspective, the riddles of Nerses Shnorali, the fables of Mkhitar Gosh
and Vardan Aygektsi, the hrakhchakani - the entertaining tasks of Anania Shirakatsi are noteworthy

Here is one of the fables of Mkhitar Gosh - an Armenian legislator, fabulist, educator and public
figure of the 12th century. A wise man asked the trees: "Why, the higher you get, the deeper your
roots become?" They answered: “How can you, a wise man, fail to know that we cannot carry so many
branches and withstand the winds without deep roots? Look, our kin beeches and pines, have many
branches, but cannot resist, because they do not have deep roots™ [29].

Here is one of the fables of Vardan Aygektsi - an Armenian theologian, chronicler, fabulist,
preacher and public figure of the 13th century. The hurricane wipes everything around the earth, even
a giant oak tree. All that remains is reed. When they ask the reeds how he managed to withstand the

terrible disaster, he replies: "By bending, bending" [29].
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Here is the riddles (about the book) of the Catholicos of All Armenians, theologian, sweat,
musicologist, composer, historian of the 12th century Nerses Shnorhaly.

White house, spacious

With black chicks

They say and they say

Like people with languages.

Both fables and riddles contain a large emotional charge and can generate a lot of interest among
students. They also provide an opportunity to consider values, value oriented learning [22, 23].
Unfortunately, teachers do not use these excellent materials to energize the learning process. One of
the reasons is their absence in curricula, although, together with mathematics, they perform the same
function of the intellectual development of the student. The next reason of a technical nature is
associated with the difficulties of searching them, finding and involving in the educational process.
ICT tools provide an excellent environment for overcoming these challenges.

Nine hrakhchakans of Shirakatsi, which were offered to the participants of the feasts, have
survived to us [18, p. 62]. The first one is remarkable.

Tell a friend, "I can guess when you want to dine and how much wine you want to drink." If he
says to you: “Guess”, tell him: “Think in your mind the number of hours you want to have lunch.
Double it up. Add five to it. Multiply by five, add ten and multiply by ten. Add the amount of wine
you want to drink. " When he has done this, ask him what the number is. Always subtract 350 from
this number, see how many hundreds are in the remaining number, this will be the time when he wants
to dine, and the remaining number less than one hundred will be the amount of wine. If your friend is
inexperienced and the amount of wine will be one hundred, then tell him that it is impossible to drink
so much wine in an hour. "

Speaking in modern mathematical language, here Shirakatsi, in fact, reduces the modeling of
the problem to an indefinite equation with two unknowns. However, Shirakatsi's solution is carried
out not using known methods for solving indefinite equations, but using a combination of
mathematical knowledge and of applied field. This approach has no analogues in mathematics
education. The unexpectedness of the solution, together with joy and surprise, gives the task a certain
aesthetic appeal.

The Khrakhchakans of Shirakatsi also performed the function of spreading and rooting spiritual
values by graviting and complementing them with the value of truth. With the help of mathematical
problems, a similar function was performed already during the Enlightenment in Holland, by placing
mathematical problems to be solved on the pillars of cities. The solution of such a problem
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contributed, for example, to the subsequent career of twenty-year-old French army soldier René
Descartes in the field of science.

Times have changed and instead of feasts and pillars, today we have powerful means to achieve
our goals. In particular, in the case above, ICT is also an important means of manifesting emotional
experiences and entertainment. An important means of searching, collecting and demonstrating
historical facts, including entertaining mathematical stories, problems, information about their
authors, relevant times is an electronic interactive whiteboard, which is connected to the Internet.
Students will enjoy doing the same actions via computer at home.

It should be noted that in the conditions of traditional education, it is technically difficult and
time-consuming to include such materials in the educational process. The electronic interactive
whiteboard, using the capabilities of the Internet eliminates these difficulties. The lesson becomes
more interesting and livelier, involving more students.

Humor is an important factor in enlivening the lesson with entertainment. This is a good-
natured, harmless, but at the same time 'toothless' laugh, a smile. Humor improves the phenomenon,
cleanses from flaws, helps to reveal social value in it.

In the life of a modern person, anecdote-a type of humor, plays an important role. Anecdote
increases the life potential of a person, transfers positive charges. Anecdotes are classified by topics.
Here is an anecdote about Lenin.

After long discussions, God and the Devil decide to send Lenin's soul to hell. After a while, the
Devil complains to God: "Take Lenin to you, since my devils have raised a rebellion and want heavenly
life instead of hellish work." God agrees. After a while, the Devil again meets God and asks: "Well,
how is Lenin?" God begins to get angry with the Devil: "Firstly, not God, but comrade God, secondly,
there is no God, and finally, do not hold me back, I am in a hurry to the meeting."

The topic of the Armenian radio is widespread. Here's an example. The Armenian radio is asked:
"Is there life on Mars?" Armenian radio replies: "And not there either.”

Anecdotes about mathematics are also widespread. Here are some of them.

"When are you going to correct 'poor' in math?" “I don’t know, Mom! The teacher carries the
register with her all the time! "

Three mathematicians went hunting. Seeing the boar, the first mathematician fired and missed
one meter to the right. The second shot and missed a meter to the left. The third carefully looked at all
this, thought something in his mind and happily said: "Guys, everything is ok, on average we shot him!"

The balloon landed on the field and the people in the balloon asked the only person on the field,

"Where are we?" "In a balloon," the man replied. “He's a mathematician,” said one of the people in the
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balloon. “How did you know?” They asked him. “Only a mathematician could give such a precise and
useless answer,” he replied.

Both in the search for entertainment and humor, anecdote, the role of the Internet and the
computer is important. People usually find it difficult to remember an anecdote. In this case, the
computer can help. The Internet promotes the search for anecdotes and humorous stories. It should be
noted that such a search in this case has an intellectual character. If the student fulfills the teacher's task,
then the obstacle can be difficult and complicated, but it can always be overcome. That is, when
examining, searching for humorous materials, several signs of mathematical beauty appear, which give
the processes a great aesthetic appeal and a great emotional charge.

The teacher can sometimes ask students to find humorous stories, anecdotes on math topics. He
and his students can find similar stories on the Internet together. Joint searches, finding, discovering
fables, riddles, their interpretations, solutions with students are manifestations of the aesthetic sign of
intellectual search. On the other hand, they are important actions of joint learning, returning the student
to the natural channel of learning, and correspond to the ideas of academician A.L. Semenov on the

pedagogical approach "learning to learn" [4].

5. Conclusions

The problem of the formation of positive emotions and emotional experiences of students in the
process of teaching mathematics is closely related to the digitalization of the process of teaching
mathematics. Here, IR technologies are in good harmony with the signs of scientific or mathematical
beauty, which becomes one of the main reasons for the manifestation of positive emotional experiences
of students.

Emotions and emotional experiences of satisfaction play a large role in the formation of cognition.
Here, IR technologies, which are available to all students, significantly contribute to the formation of
two levels of cognition of Bloom's taxonomy - knowledge and application, and for the formation of
understanding and higher levels of cognition, more significant ICT tools are needed. IR technologies
increase emotional experiences of pleasure and have tendency to lead society towards hedonistic
lifestyles.

IR technologies significantly increase the interest of students in the process of teaching
mathematics, which is also confirmed experimentally. IR technologies also activate the intellectual
emotions of surprise and guesswork, which are of great importance for improving the effectiveness of

the process of teaching mathematics.

143



ICT tools can be used to activate the emotions of cooperation and thus increase the effectiveness
of the learning process in mathematics. To do this, you can use historical tasks, fables, riddles,

anecdotes.
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UunNgdnNraueCk Hrouuy 20k3QG6rt UL GUUSPYUYUL UreNke3UL
EqU8LUSUUL NUSUULLE NhU
Uhpuybyui Zundjkunn Unipkih
Udipnipnid:  Upjpwnwtpmd  putwpyynud £ dwpbdwnpluyh puuwduundut
qnpépupugnid unynpnnibph dnn gpuljui hnyqph winhjugdwb jughpp Yppentpjui
pYujtugdwtt hwdwwnbpunnid: Npybku wlnhqugunny gnpénuubp phunwplynd Gu
dwpbtdwnhluyh b btpw niumgdwb gnpépupugh ghinughunwljut qpuysnipniup b S2S
gnpshpwljuqup: Thunwplynud k S2S dhongutph nlipp pajupupdusnipjutt hnyqbph b
hniquljul wwypmdibph ppubinpdwl dhe Lwhwsnynipjut wwppkp  dwljupnquljikph
Alwnpuwtt hwdwwnbtpuwnnid: 8npjg £ mipynid hw&nyph hniquijut wypnidutph htwn Sz
wnkjuninghwubph Juwwywsénipjniup. Sz wbkluninghwubpp wybjugunmd tu uydws
wuypnidubpp b niubkt hwuwpwlnipniip niyh hignuhunwljuwt wypbubpy mwikne
dvhwnnd: SZ mbjuuninghwbkpp winmhduginid bt twb htnbEjunniw hnyqbpp: Pusybu
htwwppppnipniuip nt qupdwipp, Jpwhnidt m Ypwhdwb hnyqbpp owwn ks
wbwlmpmnit nukt dwptdwnhuwh ntunigdwt qnpépupwugh wpynibwybnnipju
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pupdpugdut hwdwp: 6] Sz wblunnghwubpp bwwybu wgqpmd Bu gpu Jpue
Uwubwynpuybu, wolhmmwnwbtpnid putwplynid £ hEkwnwppppuwowpd, wuundwlwbt b
punphwipuwbu pugph nsdwt numgdwtt gnpénid §nwhbnt hmquljut wwpndh
towbwlnipniup: Tthunwpynid £ wnwehtt hwjugphg dywpbtdwnhljuihg nt tpw ntunigdw

qnpéplipughg hkont  hudwgnpswlguyht dp hoyggh qlupdwiph  ghuwplnudp:
Ugjpwnnwipnid npybu hniqujwt wyn wypmudht hwgbkgunng wynipbp, nhnwuplynd ko
wiklnnunubpp, hwubnijubpp, wnwlubkpp, 7-pny nuph hwbpwhwyn hwy dupkdwnhlnu
Utwthw Chpuljwugnt ppwpjidwbwjuutbpp:

Pwtiwh puntp. Uwpbdunhjuih quuuduindut gnpépupwg, Yppnipjut pyujuwugnid,
hnyqtp, htwnwppppnipnit, hwdnyp, whwljuluw), gnipwlnipini, qupdwp, hnudnp,
ghnuljuit ginkgynipyut tywhtbp:

POSITIVE EMOTIONS OF STUDENTS IN THE CONTEXT OF DIGITALIZATION
MATHEMATICS EDUCATION
Mikaelian Hamlet Suren

Summary. The article deals with the problem of activating positive emotions among students in the
process of teaching mathematics in the context of digitalization of education. The aesthetic appeal of
mathematics, its learning process, and ICT tools are seen as contributing factors. The role of ICT tools
in the manifestation of emotions and emotional experiences of satisfaction in the context of the
formation of different levels of cognition is considered. The connection of IR technologies with
emotional sensations of pleasure is shown: IR technologies enhance these feelings and tend to lead
society to a hedonistic lifestyle. IR technologies also activate intellectual emotions. Like curiosity and
surprise, the emotions of guessing are very important for improving the effectiveness of the process
of learning mathematics. And IR technologies have a significant impact on this. In particular, the
paper examines the importance of the emotional form of guesswork in teaching fascinating, historical
and problem solving in general. Considered at first glance away from mathematics and the process of
learning the emotions of fun. Anecdotes, riddles, parables of the famous Armenian mathematician of
the 7th century Anania Shirakatsi are considered as materials leading to this emotional experience.

Key words. The process of teaching mathematics, digitalization of education, emotions, interest,

pleasure, surprise, conjecture, fun, humor, signs of scientific beauty.
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IIO3UTUBHBIE SMOIINU YYAIIINXCA B YCJIOBUAX IMPPOBU3ATTN
MATEMATUYECKOI'O OBPA3OBAHUA
Murxaenar Iamrer CypenoBuy

Pesrore. B craree paccmarpuBaeTcs Ipo6ieMa aKTHBH3AIUHU IIOJOKUTEIBHBIX SMOLMM y ydYalTuXcs B
mpomecce 0oOydeHMA MaTeMaTMKe B YCIOBHAX IuGpoBU3aluM OOpa3sOBaHHMA. OCTETHYeCKas
IIpUBJIEKaTeTbHOCTh MaTeMATHKH, Ipoluecca ee obydenus u mHcTpyMeHTs! MIKT paccmarpuBarorcs Kak
croco6eTByromue paxTopsl. Paccmorpena pons cpencrs KT B nmposiBieHuy SMOLME ¥ SMOIIMOHAIBHBIX
IepeXuBaHUH yJIOBIeTBOPeHN A B KOHTeKCTe (QOPMUPOBaHNUA PAa3HBIX YPOBHell mosHaHus. IlokazaHa cBA3b
HK-rexHomoruii ¢ SMOIMOHAJIBHBIMY IIepeKUBAaHUAMHU yA0BOIbCTBUA: MIK-TexHONIOTMY yCHINBAIOT 9TH
IepeXHBaHUA U CTPEMATCA IIPUBECTH OOIIECTBO K reJJOHHCTHYECKOMY o6pasy »xusHu. VK-rexHonrornn
TaKXXe aKTUBU3HPYIOT MHTeJUIeKTyalbHble SMOIuuU. I[0g06HO II0OOMIBITCTBY U YIUBIEHHIO, SMOLUH OT
IOTafKM OYeHb BAKHBI IS IOBBIMIEHHUA 3(h(deKTUBHOCTU Iporecca msydeHus Mmaremaruku. M K-
TeXHOJIOTHHY OKa3bIBAIOT Ha 3TO CylleCTBeHHOe BlIMAHNe. B yacTHOCTH, B CTaThe pacCMaTpUBaeTCA 3HaUYeHUe
SMOIIOHAIBHON (POPMBI OTTafKK B OOyYEHHH YBIeKaTeIbHbIM, HICTOPUYECKIM U PELIeHUIO 3314 B I[€JIOM.
PaccmarpuBaercs Ha mepBbIi B3MJIAZ, B CTOPOHE OT MaTeMaTHKHU U IIPOIleCcC 0OyYeHUA SMOIMAM BeCeIbIi.
B xavecTBe MaTepmasoB, BemyIIUX K OTOMY OMOIMOHAJIBHOMY II€PeXHBAHHIO, PacCMAaTPHBAIOTCS
aHEeKJOTHI, 3aTaJKH, IPUTYN U3BECTHOTO apMaHCKoro Matematuka VII Beka Ananuu [llupaxanmy.

Krrogessie cmoBa: Ilpouecc obydeHus MaTeMaTuke, nudpoBU3anus OOpa3soOBaHUA, SMOIUHU, UHTEpPEC,

YZAOBOJIBCTBUE, YANBIIEHNE, NOr'd/1Kd, BeCelbe, IOMOP, IIPU3HAKN Hay‘IHOfI KpaCOTBI.
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