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OPTIMAL WAYS OF TEACHING THE TOPIC «TRIGONOMETRIC EQUATIONS»
IN THE SCHOOL MATHEMATICS COURSE

Abstract. The article selected for research is dedicated to the optimal
methods of teaching trigonometric equations in the high school
mathematics course based on the curriculum. In the article, it is also
confirmed that the studied material is the logical conclusion of the
trigonometry course, the final result of the passed theoretical knowledge.
The topic of trigonometric equations and inequalities provides excellent
examples and problems of integration between algebra, geometry and
other disciplines. Trigonometry is closely related to both geometry and
algebra in its characteristics, and this connection is reflected in the content
of the school mathematics course. Thus, trigonometry is used in geometry
in metric relationships in right triangles, in the definition of the sine,
cosine, tangent and cotangent of an acute angle, in the theorem of sines
and cosines, in the relationship formulas between sides and radii when
circles are drawn inside and outside regular polygons, in area formulas of
many geometric figures, etc, in algebra and in the course, the main
formulas of trigonometry, trigonometric equations and inequalities, etc.
are given in the sections. Our main goal in the dissertation is to explain the
place and importance of trigonometric equations and inequalities in the
school mathematics course, to show the role of trigonometric equations in
the equation family, and to determine the methodical features of its
solution. At the same time, in the process of teaching trigonometric
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equations and inequalities, the solution of algebraic equations included in
the family of equations is also considered, and this requires both the
teacher and the student to teach and learn the high school mathematics
course in a complete, integral way.

Keywords: mathematics course; trigonometric equations; teaching
process; students; teacher; algebra; geometry; school.

INTRODUCTION / BCTYII

Formulation of the problem. Optimal ways of teaching the topic
«Trigonometric Equations» in the school mathematics course - the topic is one
of the complex, extensive areas studied in the secondary school of mathematics
in grades V-XI. Before passing the trigonometric equations, students mastered
the lessons and materials of the lower grades, which prepare the basic
foundations of this subject. The radian measure of an angle, calculating the
length of an arc, metric ratios in a right triangle, monotonicity of functions, etc.,
such topics create a positive basis for understanding and understanding the
methods for solving trigonometric equations. The article also shows more
efficient and optimal methods for solving each equation and gives various
recommendations. Integration, which is one of the basic principles of the
educational program of the curriculum, and its application has been given
enough space in the topic, and the application of trigonometry in various fields
has been shown as an interesting issue.

For many years, various subjects, including mathematics, have been taught
in general education schools on the basis of the curriculum. The main goal of the
new curriculum for the secondary school mathematics course is to prepare
students who are educated, versatile, with a broad worldview, with high mental
abilities, logical thinking, determination, judgment and the ability to draw
conclusions. In the subject curricula in mathematics, each subject received a
more complete content, taking into account the positive indicators of previous
years, and enough space was allocated for classes with practical content, which
must be solved logically.

Analysis of major research and publications. The role and significance
of problem solving in the school course of mathematics has always been the
subject of research by leading teachers, mathematicians-methodologists. Since
the twentieth century, M.Abdulkarimov [1], M. Ashurov [2], B.Aliev [3],
S. Hamidov [5] and others attached great importance to problem solving in the
development of secondary mathematical education and always kept it in the
center of attention in the training of young mathematicians. At the end of the

66



BicHuk nicasidunaomuoi oceimu. Bunyck 23(52) Cepis «Iledazozivni Hayku» (Kamezopisa «b»)
Bulletin of Postgraduate education. Issue 23(52) Educational Sciences Series (Category «B»)
https://doi.org/10.58442/2218-7650-2023-23(52)

20th and the beginning of the 21st century, the school of methods of teaching
mathematics became widespread in Azerbaijan. S. Gamidov [5], I. Rustamov
[17], S. Huseynova [9], M. Mardanov [15] and others in their classes brought to
the fore the problem of the connection between learning and life.

AIM AND TASKS / META TA 3ABJAAHHA

The purpose of the study is to develop a methodological system based on
a system of tasks taken from life to ensure the mathematical preparation of
students.

In this regard, the main objectives of the study are as follows:
reveal the role and significance of the problem in mathematical education;
to reveal didactic functions of questions;
to determine the possibilities of mathematics textbooks for grades V-VI;
discover the use of mental operations in solving problems;

e to determine the ways of choosing questions, the content of which is
taken from life;

e to determine the stages of solving the problem, methods of choosing
modeling tools;

¢ identify the difficulties that students face in solving problems and ways
to overcome them;

e in accordance with the purpose of the problem under study, taking into
account the psychological, pedagogical and scientific requirements, to prepare a
system of tasks and a methodology for teaching their solution.

THE THEORETICAL BACKGROUNDS / TEOPETMYHI OCHOBH
JNOCTIKEHHA

It should be noted that before moving on to trigonometric equations, the
«concept of trigonometry» begins with the concepts of sina, cosa, tga and ctga,
which appear in grades 8-9 of high school as relationships between the sides
and angles of a right triangle. Later in the same lessons, students learn how to
transform these functions into one another in a right triangle and their meanings
at certain angles.

A comprehensive and in-depth study of the trigonometry course in grade
10 «Angle of rotation, arc length, trigonometric functions, formulas for their
transformation, summation theorems, results from them», etc. begins with the
teaching of subjects. The properties of trigonometric functions, their graphs,
determining the ranges of increment and decrease, calculating values on the
coordinate plane and on the unit circle, the ability to describe functions are
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studied before the topic «trigonometric equations», the relevant knowledge and
skills have already been formed among students.

Effective and efficient teaching of trigonometric equations primarily depends
on the correct organization of teaching the simplest trigonometric equations. At
this stage of training, the teacher should try to reasonably understand both the
theory of equations, the properties of trigonometric functions, especially those
properties that will be used in solving trigonometric equations, and the features of
solving trigonometric equations that differ from other types of equations, the
principle of proportionality of trigonometric equations, the number of units
trigonometric equations. The classification of simple trigonometric equations must
be correctly given, the rule for writing the found cubes as a whole must be correctly
conveyed to students. This stage of learning is the discovery of the main content of
the cube theorem, the connection of the theorem with the monotonicity of the
function and the existence of this property of trigonometric functions, the
explanation of simple trigonometric equations in the form of a cube, arcsine,
arccosine, arctanensis, arccotangent and their many-valued nature. It is also very
important to give a geometric explanation for the fact that simple trigonometric
equations have no solution.

In all stable textbooks and tutorials, the simplest trigonometric equations are
treated as equations, and the teaching of these topics in textbooks begins with
solving the equation. The main methodological features of teaching the subject are
that, unlike previously taught equations, the solution of this type of equations is
associated with great difficulties. Thus, the use of self-help methods by students is
reduced, students for the first time get acquainted with the concept of serial
solutions, see a real-inductive explanation for finding cubes, face the problem of
choosing the desired cubes from the set, serial cubes were found, therefore, the
subject of trigonometric equations from the first lessons, the teacher requires high
professionalism and methodological skills. In the first lesson, the teacher should
very meaningfully explain to students the square theorem, the importance of the
condition for increasing or decreasing a function on an interval, decreasing an
arbitrary value of the function f (x) in the interval under consideration, and the fact
that the expression f (x) u003d a is quadratic to the interval from the point
requirements view, should be able to do so. After this explanation, new concepts
are introduced, such as arcsine, arccosine, etc.,, which are of great importance in
solving trigonometric equations they must be very careful in their understanding,
they must be based on the knowledge they have acquired before.

One of the biggest difficulties in solving trigonometric equations is the
question of how to solve a given trigonometric equation. In order to overcome
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this difficulty, the teacher should first of all classify equations, convey this
classification to students in a mnemonic way, require them to correctly know
the names of the equations included in the classification, and it should be
explained that each type of trigonometric equation has its own solution method.
At this stage of learning, you should consider the problem of solving the same
trigonometric equation in several ways.

In our opinion, at this stage, the teacher should prepare cards for each
student and write on these cards trigonometric equations covering all types, and
ask students to determine their types, since experiments show that if the
student does not know what type of trigonometric equation the solution consists
of in that the student must be able to solve the equation, faces a dilemma, but
when the student knows what type of trigonometric equation this trigonometric
equation belongs to. Therefore, it is necessary to pay special attention to the
definition of types of trigonometric equations. Completing the solution of
trigonometric equations is also very important. The checks carried out show
that often the solution of trigonometric equations is not completed, that is, the
phase of connecting the roots remains incomplete. Ultimately, this means that
the equation remains unsolved.

The results of experiments and studies show that students face great
difficulties in solving trigonometric equations and find it difficult to choose ways
to simplify the given trigonometric equations using trigonometric
transformations. One of the main reasons for this is due to the poor knowledge
of trigonometric formulas in the textbook, and the other reason and the most
important reason is that trigonometric equations are not classified and
researched before solving trigonometric equations. In our opinion, both
trigonometric formulas should be very clearly grouped and repeatedly and
meaningfully explained to these students. In our opinion, it is very important to
divide the trigonometric formulas into 9 large groups based on the
trigonometric material included in the school curriculum, and determine the
importance and scope of each group. It also simplifies the classification and
solution of trigonometric equations.

In our opinion, it is methodically incorrect to carry out the educational process
by solving mixed-type trigonometric equations. Therefore, we suggest that in the
first lesson, i.e., in the next lesson after the ability to solve simple trigonometric
equations, the teacher should give the meaning of the classification of trigonometric
equations in the form of a lecturer, the basis for this classification and, finally, the
classification table, then move on to solving specific examples and each time to
investigate what type of trigonometric equation needs to be solved. In our opinion,
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the following classification of trigonometric equations has a positive effect on
improving the quality of education.

1) Trigonometric equations are introduced into the algebraic equation.

2) Homogeneous trigonometric equations.

3) Trigonometric equations solved by the factorization method.

4) Solution of trigonometric equations using the condition of equality of
the trigonometric equations of the same name.

5) The solution of trigonometric equations using the formulas for the
transformation of the sum and difference.

6) Solving trigonometric equations using addition formulas and
summation formulas.

7) Trigonometric equations are solved using reduction formulas.

8) Trigonometric equations of the form asinx + bcosx = c.

After this classification, the method of solving each type of trigonometric
equation and the differential choice of the corresponding type of research
system is suitable for the purpose.

Trigonometric equations are introduced into the algebraic equation.

Students should understand that a large class of trigonometric equations
are solved by reducing them to an algebraic equation, and at the same time,
students should know what trigonometric equations look like in algebraic form,
equations such as the following:

asin2x + bsinx +c=0

acos3x + bcosx+c=0

atg43x + btg23x + ¢ =0 and so on, including equations such as Indeed, in
equations of this type

sinx =t

COSX =Yy

The replacement tg3x=z gives the following algebraic equations.

at2 + bt+c=0

ay3+by+c=0

at4 +bt2+c=0

By solving each of these equations, we find sinx=t, cosx=y, and tg3x, and
then we find the variable by solving these equations. It should be explained to
students that there are trigonometric equations that at first glance do not look
like algebraic equations, but after a simple trigonometric transformation they
become algebraic equations.

asin2x + bcosx +c=10
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atgx + bctgx =0

The form acos2x + bsinx + ¢ = 0 is not like an algebraic equation because
each equation involves two functions instead of one, but these equations are
converted to an algebraic equation by a simple transformation. Really

sinx = 1-cos2x,

cos2x = 1-sin2x,

Using the identities ctgx = 1/tgx, the required equations are obtained. In
our opinion, the teacher should write some trigonometric equations on the
board and ask the students which one is the equation reduced to an algebraic
equation and ask them to justify their opinion. After that, he should move on to
solving specific examples and solve very simple examples first.

Example 1. Solve the equation cos2x + 3sinx = 2. This example at first
glance does not look like an algebraic equation, why? Because there are two
functions and the arguments are different.

However, after simple transformations, this equation easily turns into an
algebraic equation. we know it.

cos2x = 1-2sin2x Then

1-2sin2x + 3sinx = 2

2sin2x - 3sinx + 1 = 0 where sinx = t after substitution

A quadratic equation 2t2 - 3t + 1 = 0 is obtained, which is easily solved

We gettl =1/2 and t2 = 1, and then

sinx=1/2x=(-1)nmt/4, n€Z

we get sinx = 1 x = t/2+2mn, n€Z.

In our opinion, in order to solve these types of equations, students should
master the following formulas. sin?x + cos?x = 1

1) tgx = ??sinx??cosx??
Feay
sinz

2) ctgx =

4) 1 +tg?x = 7?1 7?7?27 cos ?7277x??

5) 1 + ctg?x = —

Stntx

6) 1 + cos2x = 2cos’x

7) 1 - cos2x = 2sin?x
8)tg2x=?72tgx??1-72tg??27?x ?7?
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2tgx
1+igox
10) cos2x =771 -2?tg ??272?x 7?2+ 22tg 7?2 7?x ?7?
11) sin2x = 2sinxcosx
12) cos2x = 2cos?x - 1 = 1 - 2sin’x

9) sin2x =

In addition, they must know the transformation formulas and formulas for
the roots of the simplest trigonometric equations.

To master the solution of these types of equations, the teacher must
prepare a learning system.

Homogeneous trigonometric equations include the following types of
equations.

async + bcosx =0

asin2x + bsinxcosx + ccos2x =0
asin3x + bsin2cosx + ccos2xsinx + dcos3x =0

These equations are homogeneous with respect to sinx and cosx,
respectively. In other words, such equations are called a homogeneous
trigonometric equation, the sum of the degrees of the functions included in the
equation is the same in all of them. This sum is called the degree of a
homogeneous trigonometric equation. The powers of the homogeneous
trigonometric equations under consideration are equal to one, two, and three,
respectively. By dividing these types of equations by coskx (the power of the k-
equation), the homogeneous trigonometric equation is converted into an
algebraic equation. For example.

Let's look at the equation asin2x + bsinxcosx + ccos2x = 0. Divide the
equation by cos2x:

atg2x + btgx+c=0

Here it is very important to explain the situation to the students. Since
cosx # 0, we can divide by cos2x. If cosx = 0, then sinx = 0, as the equations show.
It's impossible. If this were the case, then the identity sin2x + cos2x =1 would
lose its meaning. In our opinion, this case should be specially explained. That is,
students should fully understand that sinx and cosx cannot be zero for the same
argument value.

By substituting tgx =y from the equation atg2x + btgx + c = 0, we get the
equation ay2 + by + ¢ = 0, which is easily solved. When explaining the solution of
these types of equations, it is necessary to clarify that at first glance the equation
may not look homogeneous, but it can still be reduced to a homogeneous
trigonometric equation using simple trigonometric transformations. For
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example: asin2x + bsinxcosx + ccos2x = d is not a homogeneous equation, but it
can be easily reduced to a homogeneous equation. Indeed: d =d-1 =d( [cos] 2
x+ [sin] *2x)

Hence the following equation:

asin2x + bsinxcosx + ccos2x =d( [cos] 2 x+ [sin] *2 x) with simple
transformations and dividing each side by cos2x.

The algebraic equation (a-d)tg2x +btgx+c=0 is obtained and the
students already know its solution. After that, it is necessary to move on to
solving examples, that is, to master the solution of this type of equations, the
teacher must prepare a system of classes.

Trigonometric equations solved by the factorization method.

The solution of these types of equations requires students to be well
aware of all methods of factoring algebraic expressions, that is, each student
must be well aware of the methods of taking the common factor out of brackets,
groupings, abbreviated multiplication formulas and artificial methods for
obtaining their results, and in addition, he must know the formulas that we
wrote at the beginning of the paragraph and additionally the following
formulas/

1) tg(a + f) = (£220

2) sin3a=3sina-47?sin??3?7? «

3) cos3a=4cos’a - 3cosa

After a detailed explanation by the teacher, several trigonometric
equations are written on the blackboard, including the types of equations that
the students already know, and the students must explain what type these
equations are or say that they do not know. After this work will help to solve
examples. It is better to choose a learning system that uses methods for dividing
possible algebraic expressions into points, it is known that this requires both
professionalism and skill from teachers.

Trigonometric equations are solved using trigonometric equations of the
same name with the condition of equality of functions. It is necessary to explain
to students that the solution of many trigonometric equations is reduced to the
equality of trigonometric functions of the same name. These types of equations
are solved based on the condition of equality of trigonometric functions of the
same name. That is, based on such conditions that both angles a and [ satisfy
this condition.
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The fulfillment of these conditions, i.e. sina = sinf3; cosa = cosf; tga = tgf,
is proved in the form of a theorem, and there are three theorems in total. Let us
prove one of these theorems.

Theorem 1. A necessary and sufficient condition for the equality of the sines
of two angles is one of the following conditions: the difference of these angles must
be equal to m times an even number, or the sum of the angles must be equal to ©
times an even number. odd number. Proof of the necessary condition:

Given: sina = sinf3

Prove: a-f =2mn or o + = + 27n; n€Z

Proof: taken from the condition that sin - sinf8 = 0, in other words

2sin (a-B)/2 cos (a+B)/2=0 mn or (a+P)/2=1/2, i.e. a-p=2mn or
a+B=m+2mn

Sufficiency proof:

Given: a - B=2mnor a + f =1 + 21n; n€Z

To prove: sina = sinf3

Proof: taken from the condition that a = 8 + 2mn, then

sina =sin (f + 2mn),

sina = sinf} or

B=m(2n + 1), then

sinf =sin (m(2n+ 1)-a) or

inB =sin [(2mn +(m - a))=>>sinp = sin(mw - «)] in other words

sinf3 = sina. Theorem proven

The students understand ???? cosa = cosp??a - f = 2nn??a + § = 2nn??7?

Unproven by the same rule (proof must be provided by students). It is
given in Theorems2 and Theorems3. 1 mean (sina=sinf@a -

B =2mn@a+p=m+21n)]
and [ (tgB=tga @a-B=mn )

After that, with the help of the proved theorems, equations with the
condition of equality of trigonometric functions or conditions of equality
brought to this point are solved. In our opinion, the simplest trigonometric
equations should be solved here. For example

Along with equations of the form sin3x = sinx, cos4x = cos2x, tg5x = tgx
sin5x = -sinx; cos3x = sinx

tg3x-tg(5x + m/3) =1 solve in equations, and then again propose a
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research system.

After explaining all types of equations, the presence of mixed types of
equations should also be explained, and at the end it should be drawn up as an
independent work covering all types, and when the text of the test is prepared, it
is necessary to reflect more types of equations as fully as possible.

RESEARCH METHODS / METOAU AOC/JIIAXXEHHA

To solve the tasks, the following research methods were used:

e analysis of scientific and methodological, psychological, psychological
and pedagogical literature;

e the program of the high school mathematics course, analysis of
curricula by class;

e analysis of textbooks and teaching aids for teaching mathematics at
school;

e analysis of pedagogical and methodological research directly related to
problem-based learning;

e study of teachers of higher mathematics and school experience;

e conducting an oral and written survey on the problem under study in
grades V-XI;

e conducting a pedagogical experiment in urban, township and rural
schools of the republic and achieving a generalization of its results and
application in public schools.

To check the learning outcomes of students, modern forms of assessment
were used: diagnostic (initial), formative (current) and summative (final).

RESEARCH RESULTS / PE3YJIbTATH JOC/TIAKEHHA

Based on our research and study of pedagogical experience, we can draw
the following conclusions:

1. he new Law on Education of the Independent Azerbaijan Republic and
the gradual transfer of subjects to the new education system, along with other
subjects, was an important stage in the development of secondary mathematical
education and has broad prospects.

The goals of mathematical education in the mathematics program for
grades V-XI:

e theoretical goal - to give students the necessary mathematical
knowledge in life;

e application of mathematical knowledge, mathematical methods in life -
in practice: various measurements, calculations, problem solving;
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e is defined as the education of spiritual and moral qualities in students by
solving specially selected issues and thereby ensuring their comprehensive
development. These goals are aimed at connecting mathematics education with life.

2. In the process of solving the problem, the student encounters a problem.
To find a solution to this problem, the student:

e ftries to determine the place of application of known knowledge;

e tries to discover new knowledge, referring to known knowledge;

e to put forward a judgment, analyze, etc. trying to apply mental
operations.

At the same time, the student develops logical, mathematical and dynamic
thinking. It is in the process of solving problems that productive teaching
methods are used.

3. The connection of mathematical education with life through problem
solving - in addition to expanding the general worldview of students, allows you
to implement interdisciplinary connections. Because the mathematics course of
V-XI grades, being an integrative course, requires the use of developing teaching
methods. Since it is impossible to deepen the theoretical level of the course,
preference is given to classes of the theoretical-practical, practical and
measuring-calculation type.

4. When solving the problem of the connection between teaching
mathematics and life through solving problems in grades V-XI, three factors
must be taken into account:

1) practice — theory — practice;

2) mathematics as a science is used in solving new practical (as well as
theoretical) problems;

3) preparation of a system of tasks taken from life, forming a specific plot,
corresponding to the program topics, serving the mathematical and general
development of students.

5. The connection of mathematical education with life through solving
problems in grades V-XI depends on three factors:

e scientific and methodological preparation and initiative of the teacher;

¢ in the development of existing textbooks in mathematics;

e Availability of additional educational (didactic) materials for teachers
and students in the mathematics course V-XI grades.

There are objective and subjective reasons why mathematics textbooks in
grades V-XI have little access to the presented problem. However, the task of
activating the informativity of learning directly depends on the business acumen
and pedagogical skills of the teacher.
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6. In the course of mathematics in grades V-XI, students get acquainted
with arithmetic operations on the set of rational numbers, the material of the
preparatory course of geometry in the direction of «practice-theory» and learn
simple geometric constructions. This knowledge allows teaching methods for
solving various types of problems (including geometric ones).

Although this is not the first attempt to connect the teaching of
mathematics with life through problem solving, a methodological system for
solving this problem has been developed, taking into account the peculiarities of
the mathematics course in grades V-XI, as well as on local materials, not only
problems have been identified, but in general a methodological system has been
developed, the content is indicated work, methods of implementation, means,
based on the assessment of learning outcomes, theoretical and practical
significance and methodological research were confirmed.

7.For each of the subjects related to the school mathematics course
(including the interactive course), various types of classes are used to assimilate
theoretical material, consolidate it and implement its application in practice.
This is the minimum position for teaching this subject. However, there are issues
that allow the implementation of several didactic functions. This includes
standard and non-standard questions that provide the student with additional
(non-math) information. Since the method of solving a problem is related to the
content of the problem, it remains in the memory of students.

CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH /
BHUCHOBKH TA IIEPCIIEKTUBH IOAAJIBIIUX JOCIIAKEHD

To improve the quality of mathematical education in grades V-X], it is not
enough to improve the content and form of the methodological system of
teaching the subject; it is necessary to take into account the requirements of the
new educational system (curriculum), the individual characteristics and
capabilities of students, and use interactive teaching methods. Because a math
problem is a means of attacking the student's brain.

Prospects for further research in this direction. «Statistics and
Probability» - being a new meaningful direction in the school mathematics
course, her teaching in grades V-XI is based mainly on pressing problems.
Statistical elements were used in school practice. However, in the new education
system, both concepts should be taught in an interrelated way and with the help
of appropriate questions.

It is necessary to improve the technology for solving problems in statistics
and probability in school mathematics. Since the possibilities for solving
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different types of problems in the school mathematics course are available in
grades V-XI, then in order to implement its didactic functions, it is necessary to
allocate enough space for solving problems in the classroom and after school
hours cool exercises.

The educational performance of students in the experimental classes was
higher than in other subjects.
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AHoTaniga. O6paHy /s JOCHIPKEHHSI CTATTI0O NPUCBSIYEHO ONTUMAaJIbHIN
MeTO/JMI|i HaBYaHHA TPUTCOHOMETPUYHHUX PIBHAHb Yy KypCi MaTeMaTHUKHU
cepefHbOl ILIKOJU HAa OCHOBI HaBYa/JbHOI NporpamMu. Y CTATTi TaKOX
NiATBEPIPKYETbCA, L0 BUBYEHWM MaTepias € JIOTIYHUM 3aBeplIeHHAM
KypCy  TpPUrOHOMeETpil, MiAICYMKOBUM  pe3yJIbTaTOM HNPONJEHUX
TEOPETUYHUX 3HAHb. TeMa TPUIOHOMETPUYHUX PiBHSAHBb I HepiBHOCTeH
HaJla€ 4yJOBi NpUKJaAM Ta NpobJseMH iHTerpauii Mik aJnarebépoto,
reoMeTpi€er0 Ta IHIIMMU [JUCLUILIIHAMU. TpUroHOMeTpid 3a CBOIMU
XapaKTepUCTHKAMHU TiCHO MOB'sI3aHa K 3 FeOMeTpi€l, TaK i 3 anredporo, i
el 3B'130K BiZj0OpaXKeHO B 3MiCTi MIKIJIbHOTO Kypcy MaTeMaTUKHU. Takum
YUHOM, TPUTOHOMETPid BUKOPUCTOBYETBHCA y reoMeTpii B METPUUYHHUX
CIIiBBIJHOIIEHHAX Y NMPAMOKYTHUX TPUKYTHUKAX, Y BU3HAYEHHI CUHYCAa,
KOCHHYCa, TaHreHCa 1 KOTaHreHca IOCTPOro KyTa, Y TeopeMi CHUHYCIB I
KOCHUHYCIB, y dopMyJsiax CHiBBiAHOIIEHHS MiDX CTOpPOHAaMH i paziycamy,
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KOJIK KOJIa NIpOBeJieHi BCepeArHi i 30BHI MpaBUJIbHI 6araTOKyTHUKH, Y
dbopMysax miony 6araTbox reoMeTPpUYHUX QIiryp ToIo, B ajlreopi i B Kypci
HaBeJeHi B po3aiiax OCHOBHI bopmysn TPUTOHOMETPI],
TPUCOHOMETPUYHI piBHAHHA 1 HepiBHOCTI Towo. Hama rosioBHa MeTa
JOCJII>KEHHS — TMTOSACHUTHU MicLe i 3Ha4eHHHI TPUTOHOMETPUYHHUX PiBHAHDb
i HepiBHOCTEW Yy IIKUJIBHOMY KypCi MaTeMaTHKH, IIOKa3aTH poOJib
TPUTOHOMETPUYHUX PIiBHAHb, BU3HAYUTHU METOJUYHI OCOOJMBOCTI ix
po3B’sizaHHA. BopaHouyac y mnporneci HaBYaHHS TPUTOHOMETPUYHUM
PIBHAHHSAM | HEPIBHOCTAM PO3TJIALAETHCA | pO3B'A3yBaHHA aJiIredpaidHUX
PIBHAHB, 110 BXOJATH 0 CUCTEMHU PIBHAHD, A Lie BUMArae [k BiJ yYUTed,
TakK 1 Bif yYHA BUKJI3aJaTH Ta BUBYATU KypC MaTeMaTUKU CepelHbOl
IKOJIM Y $OpMi, MOBHHUH, LIIJIICHUU CHIOCIO.

KiilouoBi cjioBa: Kypc MaTeMaTHKW; TPUTOHOMETPUYHI pPiBHAHHS;
OCBITHIU MpoOLEC; CTyAeHTH; BUKJIaZay; ajrebpa; reoMeTpis; LIKOJIA.
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