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INNOVATIVE TECHNOLOGICAL PORTFOLIO AS A MEANS OF DEVELOPING PRIMARY SCHOOL
PRE-SERVICE TEACHERS’ MOTIVATION FOR TEACHING MATHEMATICS.

Summary. The implementation of the mathematics ed-
ucation branch within the framework of the New Ukrainian
School requires training teachers capable of transforming
complex abstract material into engaging, child-centered ac-
tivities. This updates the problem of forming positive intrin-
sic motivation among future educators to teach mathemat-
ics, as traditional reproductive methods often trigger
psychological barriers in students.

The article aims to theoretically justify and reveal the
effectiveness of using an innovative technological portfolio
as an efficient means of shaping the professional motiva-
tion of future primary school teachers to teach mathemat-
ics.

The study utilized a comprehensive set of theoretical
methods: analysis of psychological, pedagogical, scientific,
and methodological literature alongside regulatory docu-
ments. The author’s definition of the "innovative technolog-
ical portfolio" of a future primary school teacher for teaching
mathematics is formulated. Four basic pedagogical condi-
tions for the effective implementation of the technological
portfolio into the educational process of higher education
institutions are identified and characterized in detail: the
professional-didactic orientation of tasks, the integration of
digital tools and cloud technologies, the introduction of re-
flective-binary assessment, and the provision of a practice-
oriented connection with potential employers.

The novelty of the research lies in the development and
presentation of an approximate structure for the

&

https://orcid.org/0000-0001-5387-1115

"Mathematical and Methodological Cluster"” of the e-portfo-
lio, constructed in accordance with the content lines of the
Typical Educational Program of the New Ukrainian School
("Numbers, operations with numbers. Quantities", "Geomet-
ric shapes", "Mathematical expressions. Equalities. Ine-
qualities. Equations”, "Mathematical problems and investi-
gations”, "Data processing”). It is proven that the use of
such digital tools as GeoGebra, LearningApps, Canva,
Padlet, and Genially significantly increases students' tech-
nological confidence. A step-by-step action algorithm for
higher education lecturers on implementing this technology
is proposed, covering organizational and technological
launch, learning contracting, mentoring, the mutual peer-
review mechanism, and open presentations of results to
stakeholders.

The practical value of the results lies in the possibility
of their direct implementation into the educational process
of pedagogical universities to form a stable intrinsic moti-
vation in future specialists.

Keywords: innovative technological portfolio; mathe-
matical competence; professional motivation; future pri-
mary school teachers; New Ukrainian School.
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UNIFYING CRITERIA OF SCIENTIFIC BEAUTY AS A SOURCE OF CREATIVITY
IN THE CONTEXT OF MATHEMATICS EDUCATION

Abstract. This article examines the possible
influence of beauty on students' creative activity in
the context of mathematics teaching. The unifying
criteria of scientific beauty are considered as criteria
for mathematical beauty: uniting of diversity,
universality, the mathematical notation of scientific
regularities, and applicability. It is shown that each
of these criteria, in its own way, contributes to the
manifestation and activation of students' creative
abilities. Mathematical concepts, judgments, and
conclusions are considered the objects of students’
creative activity.

The problem is considered both in the context of
school mathematics and in its practical
application.The unity of manifolds and commonality
as aesthetic characteristics are manifested in all the
main objects of school mathematics. Such
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manifestations allow for a fresh look at these objects
from the perspective of their origin and
interrelationships, engaging them in the sphere of
student creative activity, and enriching the system
of school mathematical exercises with new
quantitative and qualitative aspects. The criterion of
the mathematical notation of scientific regularities
manifests itself both in the applied environment and
in the form of purely mathematical formulations. The
manifestations of this characteristic in applied
settings offer broad, but not profound, opportunities
for creative work. At the same time, similar
manifestations in mathematics can facilitate the
realization of full-fledged creative activity, satisfying
all levels of complexity — from proof problems to the
discovery and proof of theorems. Howeuver,
implementing the latter observation presents a
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serious methodological challenge and requires a
special approach.

Each of the criteria considered as a source of
creative activity is illustrated in the paper with
practical examples from textbooks. These examples
have both quantitative and qualitative dimension

Keywords: Aesthetic criteria of mathematics
unity in diversity; universality; applicability;
Creativity in school mathematics; Mathematical task
design

Problem Statement. The role of
mathematics and its teaching in stimulating
students’ creativity is well known. This activity
is typically associated with the exceptional
importance of mathematics in revealing and
establishing truth. However, an important
source of creativity can be not only truth but
also beauty, with which mathematics is also
closely linked, which is more clearly
manifested in the criteria of scientific or
mathematical beauty. In this case, a natural
question arises: does beauty in mathematics
become a source of stimulating students’
creative activity? This question is illustrated
by an example of the unifying criteria of
mathematical beauty. It should be noted that
the creativity that arises here has not only
quantitative but also qualitative dimensions.

The goal of the work is to study the
influence of the unifying criteria of scientific
beauty on increasing the creative activity of
students in the process of learning
mathematics.

Research Analysis. The intersection of
creativity and beauty is widely recognized within
educational research. Beauty is perceived as
one of the main factors stimulating creative
activity, and beauty and creativity are
considered the initial and final links in the
chain of development of human ingenuity
(Torosyan, 2021):

Beauty — Contemplation — Observation —
Creativity

L. Robertson (2016, p. 3), believes that
“creativity strives for beauty”. The important
role of mathematics and its teaching in
developing students’ creative abilities is also
widely acknowledged. This role is generally
attributed to the exceptional significance of
mathematics in the process of discovering and
establishing truths (Silver, 1997; Leikin,
2017; Chamberlin, Liljedahl, Savi¢, 2023). At
the same time, mathematical creativity has
always been associated with beauty.

1 Mikaelian, H.S., Mikaelian, A.V. (2026). The aesthetic
principle of simplicity is a source of creativity in the
context of mathematical education. Proceedings of the
VI All-scientific and practical conference. Pp. 206-210.

2 Mikaelian, H.S. (2026). Logical criteria of scientific
beauty as a source of creativity in the context of
mathematics education. Philosophy of Mathematics
Education Journal, University of Exeter, UK. In print.
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Moreover, as J. von Neumann (1947, p 180-
196) notes, “the development of mathematics
is primarily associated also with aesthetic
motives”

The question of the beauty of mathematics
has been considered since ancient times, but
the first scientific study in this area was
conducted only in the 18th century by the
Scottish philosopher F. Hutcheson (Hutche-
son, 2004). Both Hutcheson and many of his
followers proposed certain criteria, any one of
which, if satisfied, would make a scientific or
mathematical object considered beautiful
(Hutcheson, 2004, Mikaelian, 2019). It has
been found that many objects observed both
in mathematics and in the process of its
teaching fully meet many of these criteria and,
therefore, become beautiful (Mikaelian, 2019).

In H. Mikaelian (2019), the diversity of
these criteria of scientific or mathematical
beauty is classified according to their objective
and subjective natures. Each of these two
groups 1is, in turn, divided into three
subgroups. The influence of these various
subgroups of aesthetic criteria on the process
of activating students' creative activity has
been examined in several of the author's
works. In this article, the aesthetic criterion of
simplicity is considered by the authors to be a
source of creativity!, while in H. Mikaelyan
this source is the logical criteria of
mathematical beauty: parity, logical rigor, and
the reduction of the complex to the simpleZ.

Considering creativity in the context of
digitalization of mathematical education, H.
Mikaelyan comes to the conclusion that the
cognitive attributes of subjective criteria of
scientific beauty serve as an aesthetic source
of creativity: intellectual search, discovery,
identification and cognition of non-obvious
truths. Autor examines the problem for a
subgroup of wunifying attributes of the
objective criteria of scientific beauty. The
unification of things, phenomena, people,
societies, etc. is organized on the basis of the
commonality of certain (some) properties and
can have both positive and negative
significance.

However, in mathematics (as in science in
general), only the positive effect of a given
phenomenon is considered, meaning that all
resulting unifications are considered beautiful
(Mikaelian, 2019). Such unifying aesthetic
features include unity of diversity, univer-

3 Mikaelian, H.S. (2026). Cognitive criteria of scientific
beauty as a source of creativity in the context of
computerization of mathematical education. X
International Scientific Conference of education and
methodology of e-learning: digital technologies in
education. October 13-16. In print.
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sality, mathematical notation of a scientific
pattern, and applicability of a mathematical
object (Mikaelian, 2019). The unifying criteria
of mathematical beauty are manifested at all
levels of general education, and not only in the
teaching of mathematics (Mikaelian, 2025).
They also serve as an important source of
creativity and the development of students'
creative abilities. However, teachers usually
ignore them, depriving or separating students
not only from interaction with beauty,
recognizing beauty, and living in harmony
with beauty, but also from an important
source of creativity and the expression and
development of creative abilities The subgroup
of unifying features includes unity of diversity,
universality, mathematical notation of
scientific regularity, and applicability (Mika-
elian, 2019). The first two of these features
were proposed by F. Hatcheson (Hutcheson,
2004). The third by V. Volkenstein (Volken-
stein, 1931). These features are also consi-
dered in this work as sources for the
development of students' creative activity

Presentation of the main material.

1) Unity in diversity. Unity in diversity is
the first criterion proposed by F. Hutcheson as
a general aesthetic principle for evaluating the
beauty in nature and science (Hutcheson,
2004). The aesthetic principle of unity in
diversity is also widely manifested in all
objects of school mathematics: concepts,
judgments, conclusions: each concept, axiom;
theorem can be considered as a unity in
manifolds (Mikaelian, 2019). The criterion of
unity in diversity can also serve as an im-
portant source of creativity, the development
of students’ creative abilities. Students'
creative activity can develop through the
teaching of each of the aforementioned objects
of school mathematics.

We begin with concepts and consider
arithmetic examples.

In response to the questions “What is 1, 2,
3?7, elementary school students point to an
object or set containing one, two, or three
elements, respectively, without paying
attention to the nature of the objects. This
means they are close to understanding that 1
unites objects or sets containing one element,
2 unites two elements, and so on. That is, the
union of manifolds is part of the nature of
natural numbers. Clearly, the creative side of
finding answers to the above questions is
small and easily implemented.

In recent works, H. Mikaelyan proposes to
consider ways to develop students' creative
activity through teaching them how to write
natural numbers. The situation becomes more
complex when defining and writing fractions
or rational numbers. Teaching this concept
typically begins with a problem arising in a
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practical setting. Examples of halves,
quarters, and other well-known parts of
various objects are given. Here, the need
arises to create and represent a new number
using two natural numbers, m and n. How do
we name and write the quantity of an object
obtained by combining n parts of an object
divided into m equal parts? In Armenian, this
number is called a fraction (from the word
“divide”). The number of divided parts is called
the denominator (from the word “declare”),
and the number of parts taken is called the
numerator (from the word “count”).

A creative approach requires considering
the appropriateness of each of these terms,
their choice, and possible suggestions from
students, after which the next question is
discussed: how to represent this quantity or
number. An important example of creative
work, albeit ineffective, but developing the
creative abilities of students, can be the
formulation of a question about the recording
of fractions, revealing historical approaches to
this process, which students will be asked to
apply in practice. The applied environment of
mathematics plays an important role in
representing arithmetic operations as a unity
in diversity. This role varies for different
operations. Key operations are addition and
multiplication, which cannot be precisely
defined in the school curriculum and are
characterized by applied environment models
as a unity of manifolds.

Other operations are already understood
thanks to these two, although they are also
represented in the applied environment by
their models as a unity of manifolds. A good
knowledge of both numbers and operational
models is an important prerequisite for a
creative approach in the case of concepts; a
creative approach allows for similar
comparisons to be made in algebra. Further
modeling and problem solving in the applied
environment.

Some card games utilize the so-called joker
concept, where one card can transform into
any other card. This is also an expression of
the unity of manifolds, and the unknown in
algebra is nothing more than a joker, which
can transform into any number. And algebra
is arithmetic with jokers. And just as the
presence of jokers makes a card game more
interesting and requires greater creative effort
from the player, the presence of a variable
increases the opportunity to demonstrate
creativity.

One important manifestation of unity in
diversity in school algebra is the identification
of the fundamental objects of algebra -
algebraic expressions — which is accomplished
in two ways, creating different opportunities
for creative work: equality and identity. The
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identification of these methods is also an
example of the unity of varieties, and the
corresponding proof requires serious creative
work, which is difficult for secondary school
students to accomplish. Typically, this proofis
based on the concepts of polynomials and
algebraic fractions and is not included in
school textbooks. The question of the
difference between these two methods,
equality and identity, remains unknown to
students. H. Mikaelian (2023, 2024, 2025)
textbooks have eliminated this omission. It
should be noted that, although the concept of
identity is widely used in secondary school,
and a wide range of identification tasks
requiring proof of identities is presented,
these, while also offering ample opportunities
for activating creative activity, are solved only
through the application of the idea of equality
and its properties.

Theorems of school mathematics are
important objects of unity in diversity. As
goals of creative activity, they manifest
themselves in their connection with truth and
applications. The connection of theorems to
truth in mathematics is expressed in two
components: the discovery of truth and the
justification of truth. A mathematician first
discovers a theorem or the truth expressed in
it, after which it is formulated as a theorem,
and the path of discovery becomes the
justification of the theorem.

In school textbooks, the presentation
scheme varies first the theorem is presented,
then its proof, which is presented as its
justification. Since the proof is conducted in
accordance with the laws of logic, it serves as
an important means of developing students'
logical thinking. As we see, the creative
element of discovering a theorem or the truth
expressed in it is lost here. Of course, the
order of components in the theorem-proof
sequence in textbooks can be changed, but on
the one hand, this is a methodologically
relevant problem; on the other, it also raises
moral and psychological difficulties
(Mikaelian, 2019),

Another opportunity to express the creative
potential of theorems is related to their
applications. Moreover, applications can be
made both in the applied environment of
mathematics and in the structures of
mathematical material itself and in the
solutions of mathematical problems.

Mathematical methods of proof are also
important objects for demonstrating the unity
of manifolds. An important example of unity
in diversity is induction — a method of arriving
at generalized reasoning on the basis of
particular facts. It opens wup broad
opportunities  for  creativity. However,
inductive reasoning is not always correct,
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since the presence of particular facts, even
true ones, is sometimes insufficient to establish
a general conclusion. In mathematical
induction the situation is different: clear
particular conditions are established that
guarantee the wvalidity of the general
conclusion.

Mathematical induction therefore becomes
an important method for discovering and
establishing regularities on the basis of unity
in diversity, the realization of which usually
requires a creative approach. The unity of
diversity is also evident in the methods used
in school mathematics, such as deduction, the
coordinate method, and the axiomatic
method. Each of these methods opens up
broad opportunities for creative activity.

Let us consider the tasks from the textbook
H. Mikaelian (2025), related to the aesthetic
principle of unity in diversity, the solution of
which opens up wide opportunities for the
manifestation of students’ creative abilities.
Moreover, creativity here in many cases
acquires an evaluative dimension.

1. What unity in diversity does each of the
following concepts express?

a) Student, b) Boy,

c) Mother, d) Soldier,
e) x, f)1,

g) x-y, h) x+0=x.

2.Is unity in diversity a positive or a
negative phenomenon?
a) In people’s lives,
b) In the Armenian language,
c) In mathematics.
3. Write an essay on one of the following
topics:
a) Unity in diversity can be dangerous
b) A theatrical performance as unity in
diversity
c) Our family as unity in diversity
d) The classroom as unity in diversity
e) School as unity in diversity
f) Friendship as unity in diversity
g) The army as unity in diversity
h) The homeland and unity in diversity
4. Represent a mathematical object as an
example of unity in diversity:
a) x+0=x, b) 1+1=2,
c) 1-x=x, d) x+y=y+x,
e) If x=y, then x+z=y+z,
f) If x<y and z>0, then xz<yz.
g) The interval method for solving
inequalities

2) Universality. Closely related to the
criterion of the unity of manifolds is
Hutcheson's aesthetic criterion of

universality: a mathematical or scientific
object that constitutes a unity of manifolds is
also universal to the elements that comprise
that unity. According to this criterion, the
transition from the general to the particular,
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from a concept to an element of its domain of
application, or from a statement to its
particular case or consequence, is considered
beautiful. This attribute is also widely
manifested both in mathematics and in its
teaching (Mikaelian, 2019). The aesthetic
principle of universality can also serve as an
important source of creativity and the
development of students' creative abilities.
Numbers, variables, operations performed
with them, numerical and algebraic
expressions, equalities, inequalities, and
other formulas are common to the objects of
the applied environment for which they serve
as models. This allows for the simulation of
the situation in the applied environment and
the implementation of transformations using
the model: simplifying, solving the model, and
reinterpreting the simplified or solved form in
the applied environment. This process,
stemming from the aesthetic characteristic of
commonality, which is the primary means of
demonstrating the applied potential of
mathematics, also represents a wonderful
area of creativity and creative activity.
Considering the elements of logic and its
individual laws from a universal perspective
opens up broad opportunities for creative
work. Already in middle school, teaching
logical sums, products, negations, consequ-
ences, and equivalence, as well as certain
related laws as manifestations of universality,
can be distinguished not only by their
aesthetic appeal but also by opportunities to
stimulate creative activity. An important
example of the principle of universality is
deduction — a process of logical reasoning that
allows one to derive a particular proposition
from known general premises. Along with

induction, it is widely used both in
mathematics and in school mathematics
courses, primarily requiring a creative

approach from the subject. However, in school
practice, the creative potential of deduction
and the deductive method is typically utilized
only partially, primarily in proof exercises. The
primary deductive sources of creativity,
theorem proofs, are introduced after the
theorems have been formalized, becoming
merely a means of logically substantiating the
theorem. At the same time, presenting school
courses in geometry and algebra as mean-
ingful axiomatic theories creates examples of
deductive reasoning of varying complexity,
and the teacher has the opportunity to engage
students with varying creative abilities

Let us also consider several problems from
the school mathematics curriculum, taken
from the author’s textbook H. Mikaelian
(2025), whose universality may be explored
through solution strategies that engage
students in creative activity.
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1. Determine the of the
following statements:

a) A student should be conscientious.

b) One should respect one’s elders.

c) One should love one’s country.

d) The golden rule of moral conduct: Do
unto others as you would have them
do unto you.

e) The golden rule of moral conduct: Do
not do unto others as you would not
have them do unto you.

2. Do you follow the golden rule of moral
conduct?

3. Determine the
following statements:

a) 1<2,

b) x+0=x for any expression x,

¢) (atb)?=a?+b*+2ab,

d) The area of a rectangle equals the
product of its length and width.

4. Is universality a positive or a negative
phenomenon?

a) In life,

b) In the Armenian language,

¢) In mathematics.

3) Mathematical formulation of a scientific
law. According to this principle of mathematical
aesthetics, proposed by V. Volkenshtein, any
clear and harmonious formulation of a scientific
truth in the language of mathematics produces
an aesthetic impression. The need for a
mathematical notation of scientific laws first
arose in natural sciences. As Galileo Galilei
noted, “The book of nature is written in the
language of mathematics, and to read it, one
must know the language of mathematics”.
Mathematics here serves as an important tool
for discovering and formulating the laws that
arise in these sciences, that is, for exploring
these areas of science. These mathematical
formulations of scientific laws also possess
other attributes of mathematical beauty: unity
of manifolds, universality, simplicity, clarity,
logical rigor, unexpectedness, knowledge of
non-obvious truth, etc., which imparts
exceptional aesthetic appeal to this process
(Mikaelian, 2019).

The best example of creative application of
mathematical knowledge received at school was
a case involving one of the authors, who went
to buy a cow in a neighboring village. Before
this, his biology teacher had shown him a
mathematical formula for determining milk
yield in a cow depending on the size of different
parts of the body and comparing the obtained
values. His attempts to apply it gave a positive
result only with the third cow he bought. And
his mother told the neighbors with pride for a
long time about the role of her son's
mathematical knowledge in choosing this dairy
Cow.

The courses in natural academic subject
disciplines in general education schools

universality

universality of the
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contain various examples of mathematical
notation of the laws of the relevant sciences,
the derivation of which and the solution of
problems associated with them are important
areas for activating the creative activity of
students The writings of mathematical
patterns are also beautiful, the aesthetic
appeal of which becomes more pronounced
when their perception and assimilation is
accompanied by creative activity. Let us
consider an example.

In the middle school mathematics
curriculum, students are taught the rule for
multiplying fractions: when multiplying two
fractions, the numerators are multiplied
together and the denominators are multiplied
together. A student can readily perform the

operation Y . 1/3, obtain %, and justify the
result by referring to this rule. However, when
asked to explain why the rule works — why the
numerators are multiplied with one another
and the denominators with one another — the
student often becomes confused.

Z 2%
Z22Z

Fig. 1

On the one hand, the student knows the
rule, or its mathematical formulation, a/b-c/d=
=ac/bd. On the other hand, this knowledge is
merely formal or procedural: it has not been
fully understood. As a result, its aesthetic
appeal is limited. To achieve a deeper sense of
attractiveness and understanding, a creative

approach is required, which can be
implemented in two ways.
The first way is to provide a proof.
We have
a .t =2 .p)-(£ . d)=
¢ -9)-bd=(; - b)-(% - d)=ac.
Therefore,
a c ac
b d bd

he second way is to use a typical application-
based example (fig. 1). For instance, why is
2. 4_8 _24
3 5 15 35
As a creative assignment, the teacher may
ask students to provide multiple justifications
for the multiplication of other (including
improper) fractions, as well as their proofs,
using the reasoning scheme presented above.
4). Applicability. Above, we noted the
important role of mathematics in the study of
nature and the natural sciences. The same
applies to many fields within the humanities
and the arts. These broad possibilities of
application of mathematics also determine the
beauty of its objects: the applicability of
mathematical objects is considered an
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aesthetic criterion, and the aesthetic appeal of
such an object is also determined by its
applicability. Many topics in the school
mathematics curriculum likewise possess
wide-ranging applications.

In the mathematics curriculum of general
education schools, alongside purely
theoretical material, applied contexts occupy
an important place. These include problems
drawn from everyday life as well as from
related academic disciplines, which are
modeled and solved using mathematical tools.

The diversity of these applied contexts and
modeled situations creates broad
opportunities for creativity and for the
development of students’ creative abilities. Let
us consider some typical examples.

Uniform motion.

Situation 1

Two cars start simultaneously from two
points at distances s apart and move toward
each other with speeds v; and v,. They meet
after time t.

a) Model the situation: t(vi+uv2)=s.

b) There are four variables and one
equation; therefore, any one of the
variables may be treated as unknown
while the other three are given.
Depending on the choice of the
unknown, four types of problems arise.

c) Formulating these problems involves
creative elements; the teacher may
discuss this with students and guide
them in producing the different variants.

Situation 2

a) The teacher provides the model:
vt o)+s'=s.

b) Restore the real-world situation repre-
sented by the model.

c) Treat each of the five variables as
unknown in turn and formulate five
corresponding problems.

The requirements in items b) and c) below

are analogous to those in Situation 2.

Situation 3

a) Model: {{vi+uo)+s'=s or fvi+ws)-s'=s.

Situation 4

a) Model: t{vi+uvo)+tvi=s.

Situation 5

a) Model: {{vi1+uo)+tvo=s.

Situation 6

a) Model: t{vi+wo)+tuve=s or Hvitva)- tvr=s.

Additional situations may also be
considered, assuming that the cars move

a) in the same direction;

b) in different directions, but not directly
toward one another.

The path of motion may also be modified —
for example, made circular while the
direction of motion may remain the same or be
opposite. It is likewise possible to consider the
case of uniform motion of a cart, where an
appropriate model establishes the relation-
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ship between the distance traveled and the
number of wheel revolutions.

Filling and emptying a pool.

Situation 1

A pool with capacity s is filled
simultaneously by two pipes with rates v; and
o. After time ¢, the pool is full.

a) Model: t{vitw)=s

b—c) Use the same requirements as in the

motion section: vary the unknown,
formulate different problem types, and
explain the modeled situation.

Situation 2. Model: {vi-w)=s.

Situation 3. Model: t{vi+1n)+s'=s.

Situation 4. Model: {vi-u)+s'=s.

Situation 5. Model: {vi+uw)+tvi=s.

Situation 6. Model: {vi+uv)+tvi+s'=s.

Requirements (for each model):

a) Restore the real-world situation.

b) Formulate problems by treating each

variable as unknown in turn.

Mixtures.

Situation 1

Two brines with masses m; and my,
containing p1% and p>% salt respectively, are
mixed to obtain a mixture containing p% salt.

Situation 2

Two mixtures with masses m; and my,
containing p;1% and p»% gold respectively, are
mixed to obtain a mixture containing p% gold.

Situation 3

Two containers of water with masses my
and my and temperatures ¢t and b,
respectively, are mixed to obtain a mixture
with temperature t.

Requirements.

a) Model Situations 1-3. For example:

mip1+mopa=(mi+mg)p

b) Formulate a problem by taking each of

the variables as the unknown in turn.

Conclusions. Both in nature and art, as
well as in mathematics and its teaching,
beauty, acting as a unifying criterion for
mathematical beauty, is a source of creativity
and the development of students' creative
abilities. Different unifying criteria fulfill this
role differently in different elements of the
school mathematics curriculum.

The unity of diversity and universality as
aesthetic characteristics are manifested in the
fundamental objects of school mathematics:
concepts, theorems, and proof methods. Such
manifestations allow us to look at these
objects in a new way, from the perspective of
their origins and interrelations, to involve a
creative element in the learning process, and
to imbue mathematical exercises with both
quantitative and qualitative aspects.

The criterion of mathematical notation of
scientific regularities manifests itself both in
the applied environment and in the form of
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school mathematical statements. The mani-
festations of this criterion in an applied
environment offer broad, but not profound,
opportunities for creative work. At the same
time, in mathematics such manifestations can
facilitate the implementation of a full-fledged
creative activity that satisfies all levels of
complexity, from proof problems to the
implementation of the discovery function in
theorem proving. However, implementing the
latter observation presents a serious,
methodical challenge and requires a special
approach.

The aesthetic principle of applicability also
manifests itself in school mathematics and its
applied environment. Problems involving
modeling motion, collaborative works,
mixtures, alloys, and other situations in an
applied environment offer exceptional
opportunities for creative work.

Implications for Further research. The
research conducted can be supplemented by
studying the relationship between other
characteristics of scientific criteria, as well as
the internal and external aesthetics of
mathematics
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MIKAEASH I'amaeTt
JOKTOP IeJaroTivyHUX HayK, KaHAUAAT (Pi3MKOo-MaTeMaTUYHHUX HayK, IIpodecop,
mpodecop KaTeApu MaTeMaTHKH Ta METOAUKH il HaBYaHHS,
BipMeHCBKUE Aep:KaBHUH IlearoridHui yHiBepcureT iMeHi Xadatypa AGoBsHa,
MIKAEASH Ani
BHUKAQJa4YKa KOAE/KY HayKH Ta TeXHIKU AKidHa,
AMepUKaHCBKUM yHiBepcuTeT BipMmenii

OB'€HYBAABHI KPUTEPIi HAYKOBOI KPACH SIK IJKEPEAA KPEATHBHOCTI
Y KOHTEKCTI MATEMATHYHOI OCBITH

Anomauin. Y cmammi po32n1s100emvlCsi MOACAUBUN
enaue Kpacu Ha meopuy OiIbHICMb YUHI8 Y KOHMeKcmi
BUKNAOAHHS Mamemamuru. Sk kpumepii mamemamuuHoi
Kpacu poszansdaromecst 00'€OHYyIOUL Kpumepii HAyKoeol
Kpacu: 06'e€OHaHHSL PISHOMAHIMHOCMI, YHIBEPCANTLHOCMI,
MAMEMAMUUHO20 3ANUCY HAYKOBUX 3AKOHOMIpHOCMeEl ma
3acmocosHocmi.

ITokasaHo, WO KoxKeH i3 yux Kpumepiie no-ceoemy
cnpusie nposiey ma akmueizayii meopuux 30ibHocmell yu-
Hig. MamemamuuHi noHsammsi, cyorKeHHs ma 8UCHO8KU pO-
3ans0aromecst K 06'ekmu meopuoi OislitbHOCMI YUHIa.

Ilpobnema posansdaemuves sk Yy KOHMeKemi WUKUIbHOT
Mmamemamuku, mak i 8 ii NpaKmuuHOMY 30CMOCYBAHHI.
€0Hicmb piBHOMAHIMMSL MA CNIILHOCMI SUK eCMemuYHI Xa-
paKkmepucmuku 8UsI8ASIIOMbCSL 8 YCIX OCHOBHUX 00°ekxmax
wKribHOoi mamemamuru. Taxi nposeu 0038015110Mb NO-HO-
80MY NO2NSIHYMU HA Ui 06°ekmu 3 mouku 30pYy ix noxo-
OoKeHHsl ma 83aemo38’°s13Ki8, 3anyuumu ix y cpepy meopuoi
disttbHoCcMi YyuHie, 36azamumu cucmemy WKLIbHUX mame-
MAMUUHUX 8Npag HOBUMU KUIbKICHO-SIKICHUMU acnex-
mamu.

Kpumepiii mamemamuuHoz2o 3anucy HayKo8ux 3aKOHO-
MipHOCMEll NPOSIBASEMBCS. SIK Y NPUKAAOHOMY cepedo-
8UWi, MaK i Y euznsioi CYymo MAMEeMAMUUHUX POPMYIIO-
eaHwb. Ilposisu uiei xapaxkmepucmuku 6 NPUKAAOHUX
YMO8AX YMOIKUBNIOIOML WUPOKI, ane He 2AUOO0KI, MOANU-
gocmi onss meopuoi pobomu. Boonouac nodibHi nposisu y
Mamemamuyi MoXYmsb CNpusimu peaniayil No8HOUIHHOT
meopuoi OisIbHOCMI, UL0 3A0080IbHSIE 8CL PIBHI CIKIA0HOCMI
— 810 3a0au Ha dosedeHHs1 ma 0ogedeHHst meopem. OOHaK
peanizayiss makozo acnekmy sieasie coboro cepliosHuil me-
Mo0002IUHUTL BUKIUK 1 8UMAZAE CNeUIabH020 NiOX00Y.

KookeH i3 kKpumepiig, Ui0 po32710aromsbest sk 0Kepeso
meopuoi akmusHocmi, Lilocmpyemucst y cmammi npakmu-
YHUMU NpUKAadamu 3 NiOpyuHukKie. Li npuknaou ymoxkau-
8/1I010Mb K KLIbKICHUU, MaK i AKICHUT 8UMIp.

Knrouoei cnoea: ecmemuuHi kpumepii eOHocmi mame-
MAMUKU 8 PI3BHOMAHIMHOCMI; YHIBEPCANbHICMb,; 3.CMOCO8-
Hicb, KpeamusHICmb Y WKUIbHII mamemamuuyi; po3po-
6Ka mamemamuuHux 3a80aHb.
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TPAHC®OPMALIISI MOJEAI ITPOPECIMHOI BlﬁCBKoqo‘t OCBITH: KOHIIENITYAAIBAIIA
YKPATHCBKOI MOZIEAI OCBITH, 3ACHOBAHOI HA BOMOBOMY I OCBI],
SIK AIIATITUBHOI OCBITHBOI CUCTEMH

IlpoaHanizosaHo nepedymosu mpaHcopmayil
npogpecitiHoi 8ilicbKk080i 0ceimu 8 Ymosax 8UcoKoi ou-
HAMIKU CYuacHoz0 onepayiliHozo cepedosuuya ma Ha-
KonuueHHsi 36poliHumu Cunamu YKpaiHu YHIKAb-
HOo20 601i08020 00C8IdY.

BcmaHosnieHo cynepeuHicms MK HeobXiOHicmio
3beperKkeHHsl HOpMAMUBHOL 8NOPSLOK08AHOCMI, cucme-
MHOCMI ma 83aemocymicHocmi npogpeciliHoi 8ilicbKo-
8ol ocsimu i nompeboro onepamugHo20 OHOBNEHHSL il
3micmy 8i0nogioHo 00 3MIH xapakKmepy 8iliHU.
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BusHaueHo KOHyenmyanbHi 3acadu YKpaiHcbKol
Mmo0eni ocgimu, 3acHoeaHoi Ha 6otiogomy 0oceidi —
Ukrainian Combat-Proven Education Model — (dani —
U-CPEM) sk adanmueHoi 0c8imHboi cucmemu, wo iH-
mezpye HOPMAMUBHO-IHCMUMYUIUHUL, NnpoyedypHo-
0C8IMHIll ma emnipuuHo-adanmugHuUll OOMeHU.

Ymounerno micue ananizy npoeederux Oili (After
Action Review) ma npoyecy 6UBUEHHSI | 8nposea-
OsceHHst 0oceidy (Lessons Learned) y mparHchopmayii
6otiogozo 00c8I0Yy 8 CMpYKMYypoeaHuil OCBIMHI
3amicm.





