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ABSTRACT 

This article highlights the role of educational technologies and some recommendations related to 
developing students 'interest in mathematics through the use of interactive learning technologies in 
drawing function graphs, quickly and meaningfully mastering the full verification stages before 
describing a function graph, and developing students' independent and creative abilities in the 
learning process. 
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INTRODUCTION 
 
Today, as in all areas, special attention is paid 

to education. Teaching each subject using 

modern information technology tools and 

pedagogical teaching methods is becoming a 

requirement of the times. In this regard, the 

organization of lessons using interactive 

educational technologies in the teaching of 

mathematics is very important and relevant. In 
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particular, when drawing a graph of a function, 

information such as the properties of the 

function, its monotony, extremum values, 

asymptotes, the convexity or concavity of the 

function, and the inflection point are studied. 

If the above information is determined using 

teaching methods, the student will gain more 

knowledge and skills by drawing a function 

graph perfectly in the student’s imagination. 

Drawing a graph of a function  is done on the 

basis of a complete test of this function (Figure 

1). When checking the function  completely, 

the following values are specified [1, 2]: 

 

 

Figure 1. Cluster method of function verification 

We will show how to identify some of the 

information presented in the full function 

 y f x  test diagram using teaching 

methods. 

 

MATERIALS AND METHODS 

The use of the Case-study method in 

determining the monotonic intervals of a 

function provides learning based on the study 

and analysis of specific situations. The process 

of determining the monotonic interval of a 

function is carried out step by step and based 

on a specific algorithm (Table 1) [3, 4, 5]: 

 

 

 

 

 

 

function 

checking 

Find the points of intersection of 

the graph of the function with the 

coordinate axes (if they exist) 

Find the domain of the 

function 

Determine the intervals at 

which the function signal 

does not change 

Determining the monotony 

of a function 

Determining the pairing and 

oddness of a function 

Find the asymptotes of a 

function 

Determining the curvature of 

a function 

Find the extremums of a function 
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Table 1 

“Keys-study” method for determining the monotonic intervals of a function 

Stages of activity Form and content of execution 

Step 1. 

Monotony intervals of the function  y f x  

The intervals at which a function increases and 

decreases are called the monotony intervals of 

the function. 

Step 2. 

Function  y f x  increasing (decreasing) 

   1 2f x f x     1 2f x f x , when  1 2x x  

for 1 2,x x A  , the function is called 

incremental (decreasing) in the set A . 

Step 3. 

Let the function  y f x  be differentiable in 

the interval  ;a b . 

The increase or decrease of the function 

 y f x  
is determined by the product. 

Step 4. 

 f x  will be available at  ;x a b   

 

1) If   0f x  , then the function increases in 

interval  ;a b . 

2) If   0f x  , then decreases in the interval 

 ;a b . 

The use of the “Heuristic learning” method in 

finding the asymptotes of a function graph is 

not a literal memorization of definitions or 

formulas, but the study of the essence of 

vertical asymptotes, horizontal asymptotes 

and oblique asymptotes as well as the rules of 

origin forms its character of the depiction of 

function graph’s asymptotes. We can illustrate 

its essence through this sequence shown in the 

following diagram (Figure 2) [4, 6, 7]: 
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Figure 2. Heuristic learning method for finding the graphs of a function graph 

 

Using the “Water wheel” method to determine 

the curvature and concavity intervals and 

bending points of a function, students develop 

the ability to assess, repeat, and reinforce the 

level of mastery of the topics covered. The 

function  y f x  has a second-order product 

in the interval, if  ;x a b    0f x  , the 

function is convex in the interval  ;a b ; if 

  0f x  , the function is sunk in the interval 

[1, 3]. 

 

 

RESULT AND DISCUSSION 

We know that  0 0f x   and  0 0f x   

when the condition is satisfied, the point 

  0; oM x f x  becomes the inflection point of 

the function  f x . It can be seen that the 

values of the function  y f x are 

determined by expressing the curvature or 

concavity intervals and the inflection points in 

the following sequence (Figure 3) [3, 8, 9]: 

 

 

The asymptote of a curve is a straight line such that the distance M from the point M to this 

straight line tends to zero as the point M lying on the curve moves along the curve infinitely 

away from the origin. Asymptotes are divided into 3 types 
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least one of the limits is 

infinite (  or ) 
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If in a oblique asymptote 

, then

  

https://doi.org/10.37547/tajssei/Volume03Issue03-69


The USA Journals Volume 03 Issue 03-2021 454 

 

  
 

The American Journal of Social Science and Education Innovations  
(ISSN – 2689-100x) 
Published: March 31, 2021 | Pages: 450-455 
Doi : https://doi.org/10.37547/tajssei/Volume03Issue03-69 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPACT FACTOR 

2021: 5. 857 

            OCLC - 1121105668 

 

Figure 3. “Water wheel” method for determining the intervals of convexity and concavity of the 

function and the points of inflection 

 

When we use teaching methods to plot 

functions, we organize teaching purposefully, 

meaningfully and divided into levels. This not 

only makes it interesting and understandable 

for students, but also serves to modernize the 

lesson [10]. Such training develops the 

student's ability to think independently on the 

topic. Also, the result of solid knowledge and 

skills can be gained for students to have some 

experience in the application of step-by-step 

calculations in drawing graphs of various 

functions in the future, and they can be 

directed to scientific research and studies. A 

meaningful lesson ensures that the goals are 

achieved and that students develop solid 

knowledge and skills. 

REFERENCES 

1. Xurramov Sh.R. 1-qism. Oliy 

matematika. T.: «Fan va texnologiya», 

2015y. 

2. Данко П.С., Попов A.Г., Кожевникова 

Т.Я. Всшая математика в  

 

 

упражнениях и задачах. Седмое 

издание. - М.: Всшая; школа, 2015 

3. Ochilov M. Yangi pedagogik 

texnologiyalar. – Qarshi. Nasaf. 2000. 

4. Ostonov Q. «Matematika va 

informatika o'qitish uslubiyati» 

predmeti bo'yicha o'quv–uslubiy 

majmua (bakalavriat bosqichi 

o'quvchilari uchun), 

Samarqand.:SamDU.2011,338 b. 

5. Tolipov O‘. Q., Usmanboyeva M. 

Pedagogik texnologiya: nazariya va 

amaliyot. - Toshkent: “Fan”. 2005.  

6. Тураев С.Ж. Повышение качества 

профессиональной деятельности 

студентов с привлечением к 

научному проекту. XII 

Международной научно-

практической конференции 

«Инновация в технологиях и 

образование», 21-22 март 2019 г.: 

//Филиал КузГТУ в г. Белово. – Белово: 

y=f(x)

y'=f'(x)

y''=f''(x)y'''=f'''(x)

M(x0;f(x0)

https://doi.org/10.37547/tajssei/Volume03Issue03-69


The USA Journals Volume 03 Issue 03-2021 455 

 

  
 

The American Journal of Social Science and Education Innovations  
(ISSN – 2689-100x) 
Published: March 31, 2021 | Pages: 450-455 
Doi : https://doi.org/10.37547/tajssei/Volume03Issue03-69 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPACT FACTOR 

2021: 5. 857 

            OCLC - 1121105668 

Изд-во филиала КузГТУ в г. Белово, 

Россия; 2019. – Ч. 4. С. 240-242 

7. Тураев С.Ж. Подготовка к 

профессиональной деятельности 

будущих программистов. XIII 

Международной научно-

практической конференции 

«Инновация в технологиях и 

образование», 26-27 март 2020 г.: 

//Филиал КузГТУ в г. Белово. Россия; 

2020. – Ч. 4. С. 189-193 

8. Turayev S.J. Solution of problems on 

subject physics with the help of 

Borland Delphi7. XI междунар. науч.-

практ. конф. «Инновации в 

технологиях и образовании», 27-28 

апреля 2018 г.: //Филиал КузГТУ в г. 

Белово. – Белово: Изд-во филиала 

КузГТУ в г. Белово, Россия; 2018. – Ч. 

2. - С. 258-260. 

9. Turaev S.J. Methods of the using of 

software program Microsoft Excel in 

practical and laboratory occupation on 

physics, Scientific Bulletin of 

Namangan State University: 2019.  

10. Turaev S.J. Methodology of formation 

of professional competences of 

students on the basis of programming 

languages. European Journal of 

Research and Reflection in Educational 

Sciences Vol. 8 No. 8, 2020 Part III ISSN 

2056-5852. – P.21-26. 

 

 

https://doi.org/10.37547/tajssei/Volume03Issue03-69

