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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)
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Figure 1 - Area P of the curved trapezoid ABCD

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
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X, =a<X,<X, <..<Xi<Xi+l<..<Xn =h
The base of the i-th rectangle is equal to the difference X, , - Xi (4Xi). Height is y;
=f(Xi). Therefore, the area of the i-th rectangle will be y, 4Xi =f(Xi) 4Xi.

Summing up the areas of all the rectangles, we obtain the approximate value of the
area P of the curved trapezoid:

n—

P=Y" y. AXi (1)

1
1

or P:_nz f(Xi) 4Xi . (2)

1
0
=0

The error of this equality with an unlimited decrease in all AXi tends to zero. The
exact value of the area P is obtained as the limit:

P:Limi y, 4Xi (3)
or P:Limni f (Xi) 4Xi, 4)

i=0
Under the assumption that all AXi simultaneously tend to 0.
n-1
To indicate the limiting value of the sum z y AX, Leibniz introduced the symbol
i=0
[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 y, the same symbol has been preserved for the primitive function.
Subsequently, with the introduction of the functional designation, they began to write J f(x)dx,

a
when it comes to variable area, and J' f(x)dx,
b

- in the case of the area of a fixed figure ABCD corresponding to a change in x from a
to b.

Definition. Let the function f(Xi) 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
AXI =X, -Xi (i=0,12,..,n-1) is denoted by A.

In each of the partial intervals [Xi, X,,,], take arbitrarily the point X = ¢,

X, <& <Xy (=01, ..., n1)

and make up the amount
n-1

o=y f(&)ax

i=0
and | make up the amount
| = Limo.

A0
The final limit I of the sum o for 4 — 0 is called a definite integral of the function
f(x) in the interval from a to b and is denoted by

1= f(x)dx (5)
b
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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Annomauusn

Bce Oonpuryro TOMyIspHOCTH TIO BCEMY MHUPY HPHOOPETAIOT 3JIEKTPOKAphl U
MOTPY3UHMKH, OCOOEHHO B 3aKpBITBIX CKJIAJCKUX TMOMEIIEHUsX, TAe MpUMEHEHUE
Kjaccuueckoro TtpaHcnopra ¢ JIBC  HEBO3MOXHO. ABTOHOMHBIE  BJIEKTPUUECKHUE
TPAHCIIOPTHBIE CUCTEMBI, HE3aBUCHMO OT KOMITAHUU MIPOU3BOJIUTENIS, CTAIKHUBAIOTCS C OJTHOM
U TOU ke MmpoOJIeMol — Mallblif 3amac aBTOHOMHOTO Xo/a. B pabote paccmaTtpuBaeTcs 0JHO
M3 PEIICHU M0 YBEJIMYCHHIO 3araca aBTOHOMHOTO XOJa SJEKTPUYECKOTO TPaHCIOPTHOTO
Cpe/cCTBa.

Knioueeswie cnosa

ABTOHOMHBIU XO/I, HEUETKUH PETYIATOP, IEKTPUUECKOE TPAHCIOPTHOE CPEJCTBO.

YBenuueHne aBTOHOMHOTO XOJa OJJIGKTPUYECKUX TPAHCHOPTHBIX CpPEICTB, B
HACTOSIIIME  BpeMs, JIOCTUTAeTCs  pa3HeIMH  crmocobamu. OamHa w3 Hambosee
pactpoCTpaHEHHBIX — 3TO HMHTETPallUs JOMOJIHHUTEIBHBIX aKKyMYJSTOPHBIX OaTapedl B
CHWJIOBYIO CXEeMy TpaHCIOPTHOMW yCTaHOBKH. Hemoctarkamu 3TOro MeTojaa SIBJSIOTCS
yIOpOXaHWE TPAHCIIOPTHOTO CPEJCTBA M YBEIMYCHHE MAacCOrabapUTHBIX ITOKa3aTelei.
Hpyroii MeTon — 3TO peaiu3alusi COBPEMEHHBIX CHCTEM YIPaBICHHUS CHUJIOBOM CXEMOH
TPaAHCIOPTHOI'O CPEJICTBA, TAK HA3BIBAEMBIM amnIapaTHbldi METOA. Ero HemocTaTkaMu CIyKUT
CJIOHOCTh pealiu3allid W BHEIPEHUE JOMOJHUTEIHLHOIO0 O0OOPYIOBAHMS B AJIEKTPUUYECKYIO
4acTh TPAHCIIOPTHOTO cpezcTBa [1].

B kauecTBe cucTeMbl YIpaBJIeHHUS pacCMaTPUBAETCS HEUYETKHM MOJIXOJ K CHHTE3Y.
[TomoOHBIE cUCTEMBI CLIOCOOHBI K CAMOOOYYCHHIO U MTOKA3aTeNId KaueCTBa MOJA00HBIX CUCTEM
UMEIOT MPEUMYINECTBO 10 CPABHEHHIO C KIACCHYCCKUMH CHCTEMaMH ymopasieHus [2].
TsroBas crucTeMa aBTOHOMHOTO TPAHCTIOPTHOTO CPEACTBA pealn3oBaHa Ha 0a3e CHHXPOHHBIX
JBUTATENell ¢ MOCTOSHHBIMU MarHUTamu. CUCTeMa YIpaBJIeHUs ¢ MPUMEHEHHEM HEUETKOTO
peryistopa npejacraBjieHa Ha pucyHke 1.
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