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The prove is complete. 

Consideration of methods for proving inequality is now necessary when entering higher 

educational institutions, in preparation for the Olympics. 

Mastering the methods of proving inequalities, mastering many methods on these methods 

can be considered as a criterion for the level of knowledge of the main sections of school 

mathematics, mathematical and logical thinking. 

The considered methods have a great influence on the formation of logical thinking and 

mathematical culture of students. 

In conclusion, the following skills and abilities of students are studied, formed in the process 

of proving functional inequalities in the classes for in-depth study of mathematics: the ability to 

apply the knowledge gained in previous classes in the process of transformation; deep 

understanding and memory in the application of acquired knowledge; be able to effectively use the 

time allotted for each task; striving to get a very good grade; the ability to choose the most efficient 

way to accomplish a task.  
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Although the concept of differential equations began to be taught in high school, but it is 

clear that, this topic is difficult for many students, as in university too. It is known that it has their 

difficulties to understand differential equations, to distinguish their types and to find solutions. 

Moreover, integral equations are a completely new material for students. In this paper, we try to 

connect these two equations. 

Ordinary differential and integral equations are mathematical models for many applied 

problems, in particular, in such areas as electrodynamics and elasticity theory. 

Since some integral equations can be solved by reducing them to Cauchy problems for 

ordinary differential equations. 

Students can be shown that the Cauchy problem for the linear differential equations can be 

solved by reducing to an equivalent integral equation. For example, the solution of the linear 

differential equation  

 



 

1876 
 

𝑑𝑛𝑦

𝑑𝑥𝑛
+ 𝑎1(𝑥)

𝑑𝑛−1𝑦

𝑑𝑥𝑛−1
+⋯+ 𝑎𝑛(𝑥)𝑦 = 𝐹(𝑥) 

 

with continuous coefficients 𝑎1(𝑥)     (𝑖 = 1,2, … , 𝑛)  under the initial conditions  

 

𝑦(0) = 𝑐0, 𝑦′(0) = 𝑐1, … , 𝑦𝑛−1(0) = 𝑐𝑛−1 
 

can be reduced to the solution of the Volterra integral equation of the second kind. 

Let 's show this by the example of a second-order differential equation 

 
𝑑2𝑦

𝑑𝑥2
+ 𝑎1(𝑥)

𝑑𝑦

𝑑𝑥
+ 𝑎2(𝑥)𝑦 = 𝐹(𝑥)    (1) 

 

𝑦(0) = 𝑐0, 𝑦
′(0) = 𝑐1.     (2) 

We assume that 

 
𝑑2𝑦

𝑑𝑥2
= 𝜑(𝑥).      (3) 

 

Hence, taking into account the initial conditions (2), we can consistently find 

 

                              
𝑑𝑦

𝑑𝑥
= ∫ 𝜑(𝑡)𝑑𝑡 + 𝐶1

𝑥

0
,             𝑦 = ∫ (𝑥 − 𝑡)𝜑(𝑡)𝑑𝑡 + 𝐶1𝑥

𝑥

0
+ 𝐶0. (4) 

 

At the same time , we used the formula 

 

∫ 𝑑𝑥
𝑥

𝑥0

∫ 𝑑𝑥…
𝑥

𝑥0

∫ 𝑓(𝑥)𝑑𝑥 =
𝑥

𝑥0

1

(𝑛 − 1)!
∫ (𝑥 − 𝑧)𝑛−1
𝑥

𝑥0

𝑓(𝑧)𝑑𝑧. 

 (n times) 

 

Using (3) and (4), we write the differential equation (1) as follows: 

 

𝜑(𝑥) + ∫ 𝑎1(𝑥)𝜑(𝑡)𝑑𝑡 + 𝐶1𝑎1(𝑥) +  
𝑥

0

 

+∫ 𝑎2(𝑥)(𝑥 − 𝑡)𝜑(𝑥)𝑑𝑡 + 𝐶1𝑥𝑎2(𝑥) + 𝐶0𝑎2(𝑥) = 𝐹(𝑥),
𝑥

0

 

or 

 

𝜑(𝑥) + ∫ [𝑎1(𝑥) + 𝑎2(𝑥)
𝑥

0

(𝑥 − 𝑡)]𝜑(𝑡)𝑑𝑡 = 

 

= 𝐹(𝑥) − 𝐶1𝑎1(𝑥) − 𝐶1𝑥𝑎2(𝑥) − 𝐶0𝑎2(𝑥),    (5) 

 

and assuming 

 

𝐾(𝑥, 𝑡) =  −[𝑎1(𝑥) + 𝑎2(𝑥)(𝑥 − 𝑡)],  
 

 𝑓(𝑥) = 𝐹(𝑥) − 𝐶1𝑎1(𝑥) − 𝐶1𝑥𝑎2(𝑥) − 𝐶0𝑎2(𝑥) 
 

We write (5) by the following form 
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𝜑(𝑥) = ∫ 𝐾(𝑥, 𝑡)𝜑(𝑡)𝑑𝑡 + 𝑓(𝑥),
𝑥

0

 

 

So, we lead Cauchy problem (1) - (2) to the Volterra integral equation of the second kind. 

 Let us show that the integral equation of Volterra can also be solved using the differential 

equation when we use a resolvent. The solution of the equation by the resolvent is written as 

follows 

 

𝜑(𝑥) = 𝑓(𝑥) + 𝜆 ∫ 𝑅(𝑥, 𝑡, 𝜆)𝑓(𝑡)𝑑𝑡
𝑥

0
, 

where 

 

𝑅(𝑥, 𝑡, 𝜆) =∑𝜆𝑣𝐾𝑣+1(𝑥, 𝑡)

∞

𝑣=0

 

 

is resolvent. If the kernel 𝐾(𝑥, 𝑡)is a polynomial of the (n-1)
th

 degree with respect to t, so that it can 

be represented as 

 

𝐾(𝑥, 𝑡) = 𝑎0(𝑥) + 𝑎1(𝑥)+. . . + 
𝑎𝑛−1(𝑥)

(𝑛−1)!
(𝑥 − 𝑡)𝑛−1, 

 

moreover, the coefficients 𝑎𝑘(𝑥) are continuously in [0, 𝑎]. If we define the function 𝑔(𝑥, 𝑡;λ) as 

the solution of the differential equation 

 

𝑑𝑛𝑔

𝑑𝑥𝑛
−  λ [𝑎0(𝑥)

𝑑𝑛−1𝑔

𝑑𝑥𝑛−1
+ 𝑎1(𝑥)

𝑑𝑛−2𝑔

𝑑𝑥𝑛−2
+. . . +𝑎𝑛−1(𝑥)𝑔] = 0  

 

Satisfying the conditions 

 

𝑔|𝑧=𝑡 =
𝑑𝑔

𝑑𝑥
|
𝑥=𝑡

= . . . =
𝑑𝑛−2𝑔

𝑑𝑥𝑛−2
|
𝑥=𝑡

= 0,        
𝑑𝑛−1𝑔

𝑑𝑥𝑛−1
|
𝑥=𝑡

  = 1,   (6) 

 

Then the resolvent 𝑅(𝑥, 𝑡; λ) will be determined by the equality 

 

𝑅(𝑥, 𝑡; λ) =  
1

λ

𝑑𝑛𝑔(𝑥, 𝑡; λ)

𝑑𝑥𝑛
 

 

Similarly, in the case when 

 

𝐾(𝑥, 𝑡) = 𝑏0(𝑥) + 𝑏1(𝑥)+. . . + 
𝑏𝑛−1(𝑥)

(𝑛−1)!
(𝑥 − 𝑡)𝑛−1,   

Resolvent will be 

 

𝑅(𝑥, 𝑡; λ) = − 
1

λ

𝑑𝑛𝑔(𝑡,𝑥;λ)

𝑑𝑡𝑛
, 

 

where 𝑔(𝑥, 𝑡; λ) there is a solution to the equation 

 

𝑑𝑛𝑔

𝑑𝑡𝑛
+  λ [𝑏0(𝑡)

𝑑𝑛−2𝑔

𝑑𝑡𝑛−1
+. . . +𝑏𝑛−1(𝑡)𝑔] = 0, 

 

satisfying the conditions (6). 



 

1878 
 

 

Literature 

1. D. N. Tumakov, K. N. Stekhina, Differential and integral equations. Numerical methods of 

solution: Educational-methodical manual. - Kazan, 2014, 35 p. (in Russian) 

2. A.A. Silaev, G.Yu. Parshikova, A.A. Perfiliev, Linear integral Fredholm equations of the second 

kind in applications to economics // Innovation and investment. 2020. No. 9.-p.162-169. - M.: OOO 

"Rusays". 

3. M.A. Krasnov, Integral equations. Study guide / M.A. Krasnov, L.I. Kiselev, G.I. Makarenko. – 

M.: Book House "Librokom", 2012,192 p. 

4. M.M. Kruchek, N.Yu. Svetova, E.E. Semenova Differential and integral equations. Textbook in 3 

parts / comp. - Petrozavodsk: Publishing House, PetrGU, 2014. 

 

 

 

 

 

UDС 378 

THE IMPORTANCE OF TEACHING HIGH SCHOOL STUDENTS WITH GAME 

TECHNOLOGY IN MATHEMATICS 

 

Tolebayeva Akmerey Mubarakkyzy 

akmerei9898@mail.ru 

Master's student of the 2nd year of specialty 7M01508 - "Training of Teachers of 

Mathematics"                                                                                                                                                 

L. N. Gumilyov ENU, Nur-Sultan, Kazakhstan  

Scientific supervisor- Akhmetkalieva R.D 

 

Annotation: The development of students ' mathematical thinking, interest in the subject is 

one of the main problems in mathematics. This is especially important in adolescence, when stable 

interests and inclinations for a particular subject are still being formed. It is at this stage that we 

should strive to discover interesting aspects of mathematics. 

Purpose: This article provides a comprehensive analysis of the importance of teaching high 

school students using Game Technology in Mathematics.  

Keywords: game technology,math lesson, high school students,development. 

       At present, there are researches and innovations in the science of methods of teaching 

mathematics. The subject of mathematics is basically a single system of definitions, theorems and 

rules. Each new definition, theorem and rule is based on the previous proven rules. Each new task 

contains elements of a previously solved task. All the chapters of the discipline are in such a 

connection and complement each other, the lack of understanding of one topic leads to a decrease in 

interest in mathematics, sometimes a full section. But along with this, since mathematics is a system 

of problems, it also requires mental strength, perseverance, willpower and other personal qualities 

to solve each of them. Thanks to these features of mathematics, students 'mental activity increases, 

but often this is the reason for the decrease in students' interest in the lesson. The monotony of daily 

lessons leads to a loss of motivation and interest of students.It is true that the emergence of a 

significant part of students ' interest in mathematics largely depends on the teaching methodology, 

how skillfully the educational work is built. For such students who are not interested in 

mathematics, for whom it seems that this is an "uninteresting", "dry" science, it is necessary to 

conduct classes in an interesting, entertaining form, that is, in the form of a mathematical game. 

Initially, students are interested in the process itself, then they want to learn something new in order 

to achieve success in the game, to win. In learning through the game, it mainly ensures the 

achievement of emotional and rational unity.  
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