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Abstract

This article presents a comprehensive methodology for improving lesson effectiveness by
leveraging mathematical programs to address practical problems, specifically focusing on the
management of reserves. Through the application of differential calculus, the study delves into
the optimization of storage costs, employing gradient methods to attain optimal solutions. By
elucidating the intricacies of total cost calculation, this research underscores the efficacy of
mathematical programs in fostering deeper understanding and proficiency in higher
mathematics education. Through practical examples and theoretical frameworks, this article
elucidates the potential of mathematical programs to elevate the quality of instruction in higher
mathematics classes, offering valuable insights for educators and practitioners alike.
Keywords: cost, storage, gradient, image, model, reserve, control, minimization, program,
MathCAD.

Introduction

It is known that reserves play an important role in production. The reserve should be neither
more nor less. If there is a lot of stock, the cost of its storage will increase, if it is less than the
demand, it will not be possible to produce the required amount of products. Therefore, reducing
storage needs is one of the main issues for the manufacturer. Therefore, it is appropriate to
teach students how to reduce storage costs. For this, the student needs to build a mathematical
model of the problem, create an algorithm for solving it, and develop the ability to solve it
using mathematical programs. The resulting factor can be linearly and non-linearly related to
many factors. If the resulting factor relationship is non-linear, then computational mathematics
methods are used. One of the simplest methods is the gradient method.

Check out the features below to the extreme

Z=f (X, %X ) > EXp, X =(X, %000 X,)

The main algorithm of the gradient method is to determine the initial approximation of
M, (xf x°) and find the sequence of points in the following scheme.

M, >M, ->M, —>..
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Here, « - plays an important role, « <0 da, min is checked, « >0 damax is checked. The

calculation process ‘f (M;)-f(M},) < is continued until the condition is met. We will

study the following examples in the MathCAD program.
An example. The firm bought two types of raw materials x andx, tons.

f(x,%) =X =7 +X +4x,—x,X, +45 (thousand som) is spent to decorate these raw
materials. If he buys the quantity of each raw material, he spends less on the cost.

f(x1,x2) := x12 —7-xX1+ x22 + 4-x2 — X1:x2 + 45
x1:=1x2:=1g :=0.1h := 0.t

AQN:: X1 « x1

X2 < X2

£ <« ¢
h «<h
for i e1..100

fl 4 f(x1x
dx1

2 <3 fx1x
dx2

X1l < x1-h-fl

X2 < x1-h-f2

break if (fl <¢)-(f2 <¢)
C0 i

Cl « f(x1,x2

C2 <« X1

C3 <« X2

C
100

39.12
C=

4.8
2.6

Inventory management plays an important role in production, where one of the main tasks is
to calculate the total cost. We will learn how to manage the stock of one type of product. Then
the total cost function is calculated as follows
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C(q)=c-d +ﬁ+%
q 2
where c is the price of the product, d is the intensity, S is the external cost, and q is the

product size of one batch.
We calculate the C(q) -function using extremum testing.

An example. The demand interval for the product is 500 c.s. per year, organizational costs are
S =4c.s., storage costs are 4 c.s., and the price of goods is 4.

nnnnnnnn

2000
C(q) = 1000 + o +2q

ol = L e
dq

2000

Cl(g) =2 - —
I .
(10410
Clig) = O solve —| VI |
l.__—lD--\fﬁ')
So, 4:=10+/2
cntical point
) = :_m(q} €2(10+2) = 1414

4 3
C(q) =1.17% 10

If we buy a x, =4,8t, x,=2,6t,wewill spend 39.12 thousand soms for storage.

Conclusions

The student learns the following by solving problems of this type. Creates the ability to build

the simplest mathematical model of stock management in the organization of production, and

develops the ability to make the right decision by finding and analyzing the solution of the

mathematical model based on the MathCAD program.
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