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ABSTRACT

In the article, the question of improving the formation of mathematical competencies and competencies of
future engineers on the basis of a fast-paced approach is developed, in particular, the main concepts, the
main issues of the topic, the importance of building a thesaurus, which includes the methods of activity for

solving these issues.
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INTRODUCTION

Changes in socio-political and economic
conditions have determined the requirements
for the quality and level of preparation of
graduates of higher educational institutions. An
increase in the demand for a socially active
person, who can make independent decisions
and feel responsibility for the implementation of
decisions, leads to the modernization and
improvement of the functions of the higher
education system.

5314400-Mineral Enrichment, 5111000-
Vocational Education (5311600-Mining),
5311600-Mining (Open Mining, Underground
Mining), regardless of the basic calculation of
science or qualification, is the total for all
specialties of the received professional
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knowledge and in all volumes of the time of
training. The analysis of the content and
structure of the course of mathematics for the
technical higher educational institution system,
sample curricula, textbooks on mathematics and
teaching aids has shown that the available
methodological provision, the rich experience
and traditions accumulated in teaching
mathematics in technical higher educational
institutions, often do not adapt to specific
specialties and do not always fully ensure that
education is In addition, the methodology of
training, which serves to carry out a full-fledged
competence approach, which is one of the bases
of the reforms carried out in the field of
education in the Republic, has not been
developed. The foregoing shows the relevance of
the study of future engineers on the description
of mathematical competence and the
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methodology for its formation.

THE MAIN FINDINGS AND RESULTS

In scientific research devoted to the
mathematical competencies and competencies of
future specialists, it describes mathematical
comets in general for the course of holistic
mathematics. For Example, V.A. Shershneva [1]
says the following about the mathematical
competence of future engineers. Mathematical
competency is an integrative dynamic property
of a student's personality, which he says
characterizes the ability and willingness of the
student to use mathematical modeling
techniques in his / her professional activities.
Mathematical competency combines the
mathematical knowledge, skills and skills
provided for by educational standards, as well as
the general cultural and professional
competences that are projected into the subject
area of mathematics - their main core is the
ability and readiness of the graduate to apply this
knowledge in his professional activity.

The clarification of this definition for a particular
subject of higher mathematics causes much more
complexities. For this reason, the need arises for
the development of working methods of
determining the mathematical competences of
the future specialist. To this end, we will improve
the mathematical concepts of competence and
competency, developed for A].Jafyarov’s school
mathematics, for higher mathematics.

A]Jafyarov [2; 3] talked about the different
interpretation of the concepts of competence,
competence in the scientific literature; he gives
his own definitions to these concepts. According
to these definitions, compensation is the name of
an activity in a certain sphere of human activity;
its essence is that mankind should be ready to
solve certain problems in this sphere of activity.
And competence represents the degree to which
a person occupies these competent. It follows
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from this that the competence belongs to the
whole of mankind, and the competence belongs
to the individual.

The author proposes to introduce a
competency approach into the training process
in three stages:

The first stage is the formation of the basic
competences of the object of study (subject,
educational science, combined didactic unit); the
second stage is the formation of the basic
competences on the whole object of study; the
third stage is the development of the holistic
improvement of the competences on the main
object of study.

The general requirements for the formation of
competency are as follows [3]:

a) To know the definitions and properties of
the basic concepts that constitute the basis
of this basic competence;

b) To have the ability to apply this knowledge
in solving educational and practice-oriented
issues;

c) To have the knowledge and skills to solve
standard and non-standard issues, to put in
place problems and to solve them;

d) To have skills in innovation, creative and
research activities;

e) To constantly improve their knowledge and
skills, knowledge of the materials under
study and research activities in the process
of studying the subsequent subjects of this
and other disciplines.

The second stage is the formation of the basic
competency, that is, the competence over all the
basic competences of the object of study, which
includes the following steps.

The first step is to “teach ideas”. The joint
activities of the teacher and students are aimed
at the creative and critical assimilation of the
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theories and methods of its application, which
are now captured by mankind.

The next process occurs as a result of explaining
the theory, presenting clarifying examples,
analyzing the examples presented; they
represent a broad class of typical issues given
together with their solutions.

The second step is to “teach thinking”. It is
carried out through independent solutions and
Specially  Selected Topics for creative
assignments. Using this material, we formulate
the responsibility, independence of students and,
most importantly, the skills of research and
creative activity.

The third stage is the improvement of the
student's competence in the object of study by
using knowledge, skills and skills in the process
of studying the subsequent subjects of this
science (improving the competence on the
vertical) and specialized (related) subjects
(improving the competence on the horizontal).

In the introduction of the competency approach
proposed by A.J.Jafyarov [3] into the educational
process, it is important to note that the following
are: a) updated theory and methods of its
application to the solution of issues and
problems (here students are actively involved in
the development of these techniques, as a result
of which they acquire the skills of critical
thinking and innovation The author says that the
inclusion of the proposed technology in the
educational process serves to improve the
quality of mathematics education, has a simple
method of implementation, which contributes to
the introduction of a compensatory approach to
the educational process. This method consists of
two parts. This method consists of two parts. In
the first part, didactic support of the subject
(subject, subject of study, etc.) is created, in the
second - the activity of students is activated in
accordance with the requirements for the
formation of the required basic competencies.

In our opinion, it is worthwhile to enrich the
author's proposals for the introduction of a
competency approach into the educational
process with a thesaurus approach [4;5] in the
application of mathematics in higher education
institutions. Here, the thesaurus approach allows
clarifying the didactic provision of the subject or
module of Educational Science, in particular the
content of Education. In addition to the basic
concepts of educational science, it is desirable to
include methods of educational activity (methods
of universal activity, methods of general
mathematical activity, methods of activity
specific to individual sections of Mathematics,
Methods of private activity for solving basic
issues), a system of basic issues on each topic
and methods of activity for solving these issues.

In this case, the composition of the competencies
on each subject of Higher Mathematics can be
formulated as follows::

a) To know the basic concepts and principles of
the subject;

b) To know the properties of the basic concepts
of the subject and the laws that characterize
the relationship between the previously
studied concepts;

c) To know and apply the methods of action to
solve the main issues related to the subject
matter;

d) To tour, move the methods of activity to
solve the main issues related to the topic in
order to solve new issues;

e) To apply the above-mentioned competences
in the study of related and professional
Sciences.

For example, the thesaurus on the topic “Second
and third order determinants. Methods for
calculating the determinant. Basic properties of
the determinant. Minors and algebraic
complements, the concept of n-order
determinants” can be formed as follows:
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Basic concepts: second order determinant,
definition, diagonal Elements, line elements of
the determinant, column elements, calculation of
the determinant, properties, 3-order
determinant, order of the determinant, minor,
algebraic complement, triangle method of
calculation of the 3-order determinant, sarrius
method, spread method on line or column
elements, calculation of the n - order
determinant, Zero Transformation of column or
row elements, spread method on line or column
elements, you know what?

Main features:

1. If two line (column) elements of the
determinant are the same, then the value of
this determinant is zero.

2. If two line (column) elements of the
determinant are proportional, then the
value of this determinant is zero.

3. If the line (column) elements of the
determinant are zero, then the value of this
determinant is zero.

4. If the corresponding row (column) elements
of the determinant are replaced, then the
value of the determinant will not change.

5. If two line (column) elements of the
determinant are exchanged in place, then
the sign of this determinant changes to the
opposite of the dependent.

6. The size of a determinant is equal to the
number of elements of a row (column)
added to it by multiplying it by the
corresponding algebraic fillers.

7. If the Determinant consists of two Joins of
each element of one row (column), then this
determinant will be equal to the sum of two
determinants, that is,

a,+b a,a, |ayands| bapay,
a21 + b2 a22 a23 = a21a22a'23 + b2a22a23

a31 + b3 a32 a33 a31a32a33 b3a32a33

8. If the elements of one column (row) of the
determinant multiply the corresponding
elements of the other column (row)by the
desired total multiplying, then its size will
not change, i.e.:

aapa;| |y +a,) a, a
a21a22a'23 = (a21+ﬂ’a22) a22 a23
a‘3la32a33 (a3l+ﬂ'a32) a32 a33

Key issues: 1) Direct -calculation of the

determinant; 2) calculation of the determinant
using its properties.

Methods of activity for solving basic tables:

1) Method of activity for calculating the second
order determinant:

1. Distinguish the main diagonal, multiplying the
elements.

2. Auxiliary diagonal separation, multiplication of
elements.

3. Calculate the difference between the first and
second multiples.

4. Writing the answer

2) Method of activity for direct calculation of the
third order determinant:

1. Spread the third-order determinant over the
elements of a row or column;

2. Calculation of the second order of
determinants, the sum of which is in the formed
spread.

3) Method of activity for calculating the third
order determinant by a triangular method:

3) Method of activity for calculating the third
order determinant by a triangular method:
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1. Divide the elements of the main diagonal and
multiply the elements, as well as add the
elements of the polygon on the main diagonal by
multiplying the elements.

2. Divide the auxiliary diagonal elements and
multiply the elements, as well as multiply the
elements in a triangular way according to the
auxiliary diagonaltirib addition.

3. Calculation of the difference between the
generated sums.

4. Writing the answer

4) Method of activity for calculating the third
order determinant by the method of sarrius
(diagonals:

1. Moving two row (column) elements in parallel,

2. Add multipliers and multipliers to the main
diagonal and parallel diagonal elements to it;

3. Auxiliary diagonal and to it the addition of
multipliers and multipliers of parallel diagonal
elements;

4. 2-subtraction of the sum formed in the
puncture and 3-subtraction of the sum formed in
the puncture.

5. Writing the answer.

5) Method of activity for calculating the n-order
determinant:

1. Determination of the Determinant order;
2. Spread on elements of a row or column;

3. Calculation of algebraic fillers (using the
calculation, if necessary, reduce the order of the
determinant);

4. Calculate the sum and write the answer.

The above-mentioned topic thesaurus will help
to describe what concepts and characteristics the
student should know, what are the main issues
that he / she will be able to solve, the methods of
activity for solving these main issues.
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It is established that the formation of methods of
mental activity in psychology is not a one-time
action; this is a process that sometimes takes a
very long time. In this process, the researchers
divide its individual stages (steps) in different
ways. However, it can be noted that the
formation of the methods of generalized
educational and cognitive activity in students,
especially the methods of generalized activity on
solving the main issues on the topic, is carried
out by going through the following stages:

1) the stage of preparation of students for the
mastering of the method, this includes direct
preparation for the mastering of the content of
the method of activity, generalized by the
actualization of motivation and the actualization
of the necessary knowledge;

2) the stage of acquaintance with the method,
which includes: disclosure of the content
(separation of actions for solving specific issues),
analysis and comparison of the selected private
method, the creation of a generalized method of
activity (separation of the general content of
private methods);

3) the stage of mastering the method of
generalized activity, which implies its application
in solving standard issues;

4) the stage of transformation of the mastered
method into a new situation, ie. the
transformation of the generalized method in
solving problems that have been transformed.

The formation of generalized methods of activity
on solving the main issues in students should
ensure the gradual passage of the above stages.
For this purpose, it is desirable to use cycles of
issues corresponding to the stages of formation
[7; 8; 9]. In this case, each cycle can be presented
in the form of blocks of four interrelated issues:

1) assistive issues serve to up-date the
knowledge necessary to address the type of
issues to be addressed, as well as to formulate
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motivation to study the generalized ways of
solving them;

2) basic issues, the main issues that are intended
to determine the composition of the generalized
method of activity for solving each type of
mathematical problem;

3) questions of exercise, the application of a
generalized method of solving certain issues of
the standard type and the issues that ensure its
assimilation;

4) development issues, transfer of non-standard
mathematical issues, a generalized method of
solving practical (professional) issues, issues
aimed at changing its composition.

In the collections of issues from higher
mathematics [for example, 10] 2-,3-, partly 4-
block issues are common. Here we give examples
of auxiliary issues on the above topic.

Auxiliary matters
1. |; N i| determine the order of the

determinant a); b) write the column elements; c)

write the line elements; d) tell the main diagonal

Elements; d) tell the auxiliary diagonal elements;
e) calculate the determinant.

2. Compare the values of H : §| and

1 -2 .
_1 2|determ1nants.
1 -2 5
3.12 4 0 |determine the order of the
1 5 -1

determinant a); b) write the column elements; C)
write the line elements; d) tell the main diagonal
Elements; D) tell the auxiliary diagonal elements; €)
write the minors on the first column; j) write the
algebraic fillers on the first column; z) calculate the
determinant.

1 -2 5
4.Prove |2 —4 10
1 5 -1

5. Which of these determinants is equal to
Zero

1 -2 5 1 -2 5
a1t -4 10[;b)|1 -2 10}|;¢)
5 -1 1 -2 -1
1 -2 5
0 o0 0
1 5 -1
1 -2 1 1 -2 5
d)f1 -4 1;3)|2 -4 10| Prove
-1 5 -1 1 5 -1

your answers.

Most of these issues can be done orally. During the
implementation of these issues, the student will be
up-to-date knowledge acquired in the lecture, read
independently from the educational literature; the
knowledge by the students will be mastered in the
process of carrying out purposeful activities on the
content of a concrete subject. So the system of issues
serves to implement an active approach to education.
It should also be noted that in the process of studying
the next subjects of higher mathematics and related
(physics, general-vocational, professional) subjects,
the competence should be constantly improved. For
example, in the process of studying such educational
sciences as matrices of higher mathematics, the
system of linear equations, the study of subjects
related to vectors, physics, the theoretical basis of
electro-technics, the formation of competences on the
above topic, the student's determinant-related
competency is improved.

ConcLusioN

1. It was based on the fact that in the process of
teaching higher mathematics to future engineers, it is
possible to improve on the basis of a fast-paced
approach to the implementation of a competency
approach.

2. The composition of the mathematical competence
of the future engineer on the subject was determined:
a) to know the basic concepts and principles of the
subject;

b) to know the properties of the basic concepts of the
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subject and the laws that characterize the
relationship between the previously studied
concepts;

¢) to know and apply the methods of action to solve
the main issues related to the subject matter;

d) to tour, move the methods of activity to solve the
main issues related to the topic in order to solve new
issues;

e) to apply the above-mentioned competences in the
study of related and professional Sciences.

3. On the topic, the method of formation of the
thesaurus and its significance were revealed.

4. It was based on the fact that the cycle of issues
consisting of four blocks can be used in the formation
of generalized methods of activity on solving the
main issues in students.

5. It was noted the need to improve the mathematical
competences formed on the subject in the course of
further training in the related and general
professional disciplines.
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