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Abstract 
The purpose of the work is to provide an overview of the application of the defined 

integral in solving practical tasks and to consider ways to solve them. 

In order to achieve the purpose of the work it is necessary to dwell on the concept of 

integral and its history of origin, to consider problems that give rise to the concept of integral, 

to give an overview of classes of integrated functions, in geometry, mechanics, biology, 

economics, etc. analysis of examples of application in other spheres. 

Keywords 

Certain integral, function, approximate, curved trapezoid. 

 

Finding the derivative f'(x) or the differential df = f'(x) dx of the function f(x) is the 

main task of differential calculus. In the integral calculus, the inverse problem is solved: for a 

given function f(x), it is required to find a function F(x) such that F'(x) = f(x) or F(x) = 

F'(x)dx = f(x)dx. Thus, the main task of integral calculus is to restore the function F(x) from 

the known derivative (differential) of this function. Integral calculus has numerous 

applications in geometry, mechanics, physics and engineering. It provides a general method 

for finding areas, volumes, centers of gravity, etc. 

The problem of finding the area 

Determine the area P of the curved trapezoid ABCD [1] (Figure 1) 

 
Figure 1 

 

We divide the base AB of our figure in an arbitrary way into parts and check the 

ordinates corresponding to the division points; then the curved trapezoid will break into a 

series of strips. We now replace approximately each strip with a certain rectangle, the base of 

which is the same as that of the strip, and the height coincides with one of the ordinates of the 

strip, let us say the leftmost one. Thus, the curvilinear figure will be replaced by some stepped 

figure composed of individual rectangles. 

Denote the abscissas of the division points by 

Figure 1 - Area P of the curved trapezoid ABCD 
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X 0 = a < X 1 < X 2  < … < X i  < X 1i  < … < X n   = b. 

The base of the i-th rectangle is equal to the difference X 1i  - X i  (ΔX i ). Height is y i

=f(X i ). Therefore, the area of the i-th rectangle will be y i  ΔX i  = f(X i ) ΔX i . 

Summing up the areas of all the rectangles, we obtain the approximate value of the 

area P of the curved trapezoid: 

P=




1

0

n

i

 y i  ΔX i        (1) 

or      P=




1

0

n

i

f (X i ) ΔX i  .     (2) 

The error of this equality with an unlimited decrease in all ΔX i  tends to zero. The 

exact value of the area P is obtained as the limit:   

P=Lim




1

0

n

i

 y i  ΔX i        (3) 

or      P=Lim




1

0

n

i

f (X i ) ΔX i ,    (4) 

Under the assumption that all ΔX i  simultaneously tend to 0. 

To indicate the limiting value of the sum 




1

0

n

i

y ΔX, Leibniz introduced the symbol 

∫ydx, where ydx resembles a typical summand, and ∫ is a stylized letter S - the initial letter of 

the Latin word “Summa”. Since the area representing this limit value is at the same time 

primitive for the function у, the same symbol has been preserved for the primitive function. 

Subsequently, with the introduction of the functional designation, they began to write ∫ f(x)dx, 

when it comes to variable area, and 
a

b

f(x)dx, 

- in the case of the area of a fixed figure ABCD corresponding to a change in х from а 

to b. 

Definition. Let the function f(X i ) be given in some interval [a, b]. We divide this gap 

arbitrarily into parts, inserting dividing points between a and b. The largest of the differences 

ΔX i  = X 1i  - X i   (i = 0, 1,2, . ..,n-1) is denoted by λ. 

In each of the partial intervals [X i , X 1i ], take arbitrarily the point X = ξ i  

X i  ≤  ξ i  ≤  X 1i  (i = 0, 1, … , n-1) 

and make up the amount 

σ = 




1

0

n

i

f(ξ i ) ΔX i  

and I make up the amount 

I = 
0

Lim σ. 

The final limit I of the sum σ for 0  is called a definite integral of the function 

f(x) in the interval from a to b and is denoted by 

I = 
a

b

f(x)dx       (5) 

In the case of the existence of such a limit, the function f (x) is called integrable in 

the interval [a, b]. 

The numbers a and b are called, respectively, the lower and upper limits of the 
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integral. At constant limits, a definite integral is a constant number. 

The above definition belongs to Riemann (B. Riemann), who first expressed it in a 

general form and investigated the scope of its application. [2-3] 

The use of the definite integral considered in the work can be used as a didactic 

material for schoolchildren and students of technical specialties in mastering this topic. 
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Аннотация  

Все большую популярность по всему миру приобретают электрокары и 

погрузчики, особенно в закрытых складских помещениях, где применение 

классического транспорта с ДВС невозможно.  Автономные электрические 

транспортные системы, независимо от компании производителя, сталкиваются с одной 

и той же проблемой – малый запас автономного хода. В работе рассматривается одно 

из решений по увеличению запаса автономного хода электрического транспортного 

средства. 

Ключевые слова 

Автономный ход, нечеткий регулятор, электрическое транспортное средство. 

 

Увеличение автономного хода электрических транспортных средств, в 

настоящие время, достигается разными способами. Один из наиболее 

распространенных – это интеграция дополнительных аккумуляторных батарей в 

силовую схему транспортной установки. Недостатками этого метода являются 

удорожание  транспортного средства и увеличение массогабаритных показателей. 

Другой метод – это реализация современных систем управления силовой схемой 

транспортного средства, так называемый аппаратный метод. Его недостатками служит 

сложность реализации и внедрение дополнительного оборудования в электрическую 

часть транспортного средства [1]. 

В качестве системы управления рассматривается нечеткий подход к синтезу. 

Подобные системы способны к самообучению и показатели качества подобных систем 

имеют преимущество по сравнению с классическими системами управления [2]. 

Тяговая система автономного транспортного средства реализована на базе синхронных 

двигателей с постоянными магнитами. Система управления с применением нечеткого 

регулятора представлена на рисунке 1. 


