
UDC 338.984; 338.4; 519.233.2
DOI: 10.48077/scihor.24(5).2021.81-91

Inventory Management at the Enterprise in the Field of Probability Models

Anatolii Kulyk1*, Kateryna Fokina-Mezentseva2, Nataliya Boretska3,
Aleksii Bilousov4, Svitlana Prokhorchuk4

1Kyiv National Economic University named after Vadym Hetman
03057, 54/1 Peremohy Ave., Kyiv, Ukraine

2Kyiv National University of Trade and Economics
02156, 19 Kyoto Str., Kyiv, Ukraine

3Kyiv National University of Technologies and Desion
01011, 2 Nemyrovych-Danchenko Str., Kyiv, Ukraine

4International University of Business and Law
73000, 37-41 49-i Hvardiiskoi Dyvizii Str., Kherson, Ukraine

Abstract. The inventory management system is designed to continuously 
ensure the production activities of the enterprise with all necessary 
resources. The purpose of this study is to build a probabilistic model that can 
be proposed as a new inventory model, which establishes the relationship 
of period factors between the purchase of parts and the duration of their 
suitability, which affect inventory management. The research methods are 
based on a probabilistic approach using continuous distributions. Using the 
statistical method, point estimates were found for the studied parameters: 
mean and standard deviation. The histograms of relative frequencies 
between dates of two next purchases, volume of purchases of details and 
days of replacement of the fulfilled details are constructed. The critical 
areas for the studied parameters are illustrated. The values of the difference 
in days between the purchases of parts and the values of purchases of 
parts that meet the normal distribution of random variables with the 
appropriate parameters, as well as the critical values of the need for parts 
in the production process. The size of the part reserve, which corresponds 
to Erlang distribution, was found, depending on the established risk factor. 
For different values of this factor, the value of the difference in days between 
the purchases of parts, the size of purchases and the reserve of parts that 
correspond to the distributions of random variables, as well as the critical 
value of the need for parts in the production process to avoid downtime. 
Using the central limit theorem, it is shown that the purchase volume of 
parts and the volume of used parts are distributed according to the normal 
law. The study concludes that the probabilistic approach is the basis for 
forecasting inventory management in the enterprise, taking into account 
the risks associated with determining the optimal demand for raw materials 
in the enterprise
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INTRODUCTION
One of the main tasks in market conditions is to increase 
the efficiency of the enterprise by optimizing the use of 
its resources, building a promising production program. 
The use of models allows to solve the issues of form-
ing the optimal production program of the enterprise, 
investing in production, and also helps to carry out stra-
tegic planning of enterprise development. The successful 
development of the enterprise will largely depend not 
only on the marketing strategy, but also on the purchase 
of the products it needs [1; 2].

The problem of inventory management today is 
relevant for enterprises, which is caused by the follow-
ing reasons: inconsistency in the rhythm and continuity 
of production, as well as the rhythm of production of 
the supplier and consumer; discreteness of the supply 
process; random fluctuations in consumption intensity 
and different duration of intervals between deliveries 
relative to the design level. This leads to the creation and 
storage of production or inventories, which may consist  
of raw materials, semi-finished products, components, 
goods, waste, etc. In addition, capital can also be con-
sidered as a stock, the cost of storage of which is deter-
mined by inflation [3; 4].

When managing production or inventories, there 
are two main questions: when to replenish the stock 
and what should be its optimal size. Obviously, stocks 
require certain costs for their storage until they are sold. 
Moreover, due to the share of working capital that is 
invested in stocks, the company's losses increase. There-
fore, in each case, it is important to find the optimal 
cost-benefit ratio of the selected level of stocks and de-
termine which stocks are sufficient for each group of 
goods or raw materials. To do this, build a mathematical 
model that describes such a system. The value of inven-
tory management models lies in their accuracy, which 
allows not only to reduce operating costs, but also the 
cost of stockpiling.

There are different ways to manage inventory with 
different business models of inventory management, as 
well as types of goods and services. Each company has a 
unique location, infrastructure and logistics. Therefore, 
you need to find mechanisms that meet the requirements 
of the enterprise, to choose special models of inventory 
management to coordinate business processes. Assume 
that there are expected annual raw material costs of an 
enterprise. During the year, raw materials are replenished 
n times in equal batches. Since the consumption of raw 
materials is a random variable, in order to have enough 
raw materials for each of the n time intervals, you need 
to create a certain additional stock, which is called a re-
serve stock. In this case, the company creates a reserve 
in a predetermined amount, and then makes regular 
purchases of raw materials. Thus, when the main stock 
is depleted, and the company did not have time to pur-
chase a new batch of raw materials, unforeseen needs 
are covered from the reserve. Therefore, the main task is 

to determine the optimal size of the reserve. After all, it 
is clear that if the company creates a large reserve, it will 
cover all possible unforeseen costs of raw materials, but 
in this case, the cost of storing such a reserve will be 
quite large.

In practice, the calculations of the optimal size 
of the reserve stock are based on some, pre-established, 
probability that the demand for raw materials for a given 
period of time will not exceed the existing reserve. This 
probability is called the reliability factor. The risk factor 
is also defined as the probability that the reserve will 
be insufficient. If for some reason such a risk factor is 
set, then on the basis of statistics you can simulate this 
situation and determine the optimal size of the reserve. 
A natural question arises: what should be the risk and, 
accordingly, the reserve, so that the cost of its storage 
or possible shortage was minimal.

In the last few decades, interest in procurement 
and inventory theory has not diminished [5-7].  And despite 
the fact that scientists have developed many methods 
of inventory management and solved a large number of 
related practical problems, but the question of applying 
probabilistic models in conditions of uncertainty in in-
ventory management in the enterprise is still relevant.

The purpose of this study is to find the optimal 
reserve stock, when the size of raw material needs is 
distributed at different time intervals and by different 
distributions.

The realization of this goal is achieved by solving 
the following tasks: accounting for the current level of 
stock in warehouses of different levels; determining the 
size of the order; determining the interval between orders.

The materials of the study will be useful for further 
study of the specifics of inventory management systems 
and can be used in planning production costs.

LITERATURE REVIEW
To minimize the costs associated with the acquisition 
and storage of stocks, determine the optimal size of the 
order to replenish stocks and the time of submission of 
the order to replenish stocks [8]. These problems are 
solved with the help of automated inventory manage-
ment systems and with the use of economic and math-
ematical methods [9]. A large number of monographs 
are devoted to this topic, among which it is possible to 
note [10-12]. Here are some works that are devoted to 
the tasks of inventory management, related to the use 
of mathematical modeling.

In [13] calculated the efficiency of the use of inven-
tory, which helps to minimize the cost of transportation 
and storage of products. The author in [14] on the ex-
ample of a study of the company with two indications 
that inventory management should take measures to 
implement a strategy of inventory control to optimize the 
production process, inventory costs and thus increase 
efficiency. In [15] considered the problem of inventory 
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management based on the model of mathematical pro-
gramming. J. Madhuri [16] investigated how the intro-
duction of neural networks can improve profitability by 
reducing capital for inventory, forecast orders and cal-
culate the stock of products accordingly. In [17], a new 
business model was proposed for a multi-stage supply 
chain inventory management scheme. The aim was to 
investigate the potential reduction of the overall costs of 
the enterprise and, conversely, whether such an approach 
can significantly improve the level of service achievable 
through more efficient resource management.

In [18] five models for the problem of the number 
of economic orders are considered. These models are 
nonlinear functions with binary variables that are related 
to the procurement strategy and are also responsible for 
accepting or rejecting each strategy.

There is a number of scientific studies in the devel-
opment of various models of inventory management, as 
well as their evaluation. All models are divided into two 
main types: 

• Deterministic models (built on the assumption of 
the absence of uncertainty associated with demand and 
replenishment [19]).

• Probabilistic models (take into account the fact that 
there is always a certain degree of uncertainty associated 
with the structure of demand and the time of execution 
of stocks [20]).

Here are three of the most popular deterministic 
models of inventory management:

1. Economic order quantity (EOQ). This inventory model 
requires constant checking of inventory levels and is 
reduced to the formula EOQ=2⋅D⋅S/C, where D is the 
annual demand, C is the cost of delivery, S is the cost of 
the order. The EOQ model expects a consistent product 
request and offers the availability of items to be replen-
ished [21-24].

2. Economic purchase quantity (EOQ). The model com-
plements the EOQ and allows you to calculate the vol-
ume of inventory production. Inventories can be managed 
using the inventory turnover ratio, which establishes the 
relationship between average inventories and the value 
of inventories consumed or sold over a period of time [25].

3. ABC analysis. Often used with other inventory man-
agement models, such as Just in Time (JIT). Inventories 
are sorted by groups A, B, or C to determine the most 
stringent control requirements with the greatest degree 
of attention for the contribution of the inventory man-
agement model to the object of most interest. Thus, the 
company applies a selective approach to controlling 
investments in various types of stocks [26].

Deterministic calculation methods are used in the 
calculation of secondary demand for materials according 
to the known primary [27]. In the analytical method, the 
calculation is based on the product specification [28]. 
The synthetic method involves calculations for each group 
of parts based on the degree of their applicability at 
individual levels of the hierarchy [29-31].

The probabilistic model is based on the assump-
tion that there is some uncertainty associated with de-
mand. In this model, demand may fluctuate and may 
not always be predictable. The probabilistic approach 
allows to change demand and it is considered at stock 
management [32; 33].

Stochastic calculation methods allow to establish 
the expected need on the basis of numerical data that 
characterize its changes over a period of time [34]. For 
this purpose, the approximation of average values is 
used (used in conditions when the demand for materials 
varies by months at a stable average value), the method 
of smoothing (the coefficient that is selected to minimize 
the forecast error is calculated) and regression analysis 
(involves the approximation of known trends in the con-
sumption of material resources using mathematical func-
tions that can be extrapolated to the future) [35; 36].

Note that the warranty stock of raw materials at 
the enterprise is intended for use when [37]:

• demand exceeds the forecast;
• the relevant material is produced less than planned;
• the actual execution time of this order exceeds the 

usual term.
In [38], the optimal size of the reserve stock was 

found, which corresponds to the risk factor at which the 
costs associated with storage and scarcity are minimal. 
It should be noted that found in this work, such a coef-
ficient in practice can be quite large. But there are cases 
when the risk factor will go to zero, despite the fact that 
there are certain costs for the storage of such stock.

At the same time, [39] considers the problem when 
the cost of raw materials in the main production is a ran-
dom variable with some intensity per hour, when the sys-
tematic supply of raw materials to some extent creates 
a shortage of raw materials with constant demand in the 
main market. It is assumed that the value is the optimal 
value, which determines the absence of shortage and bal-
ance of raw materials, during which the total consumption 
of raw materials is equal to the volume of its supply has 
a gamma distribution with parameters: the volume of 
raw material supply in conventional units of value and the 
intensity of raw material costs per hour in conventional units 
of value. The flow of events with a constant intensity of 
raw material costs in conventional units of cost per hour is 
considered, the random variable is the time required for the 
occurrence of a given number (volume of raw material sup-
ply) of events. It is concluded that if market demand is con-
stantly declining, it is necessary to consider the assortment 
component in terms of diversification of basic production.

MATERIALS AND METHODS
The study used a statistical method based on the sys-
tematization and processing of statistical data. Relative 
frequency histograms are constructed for the set of ob-
served X objects. Variants (observations) from the small-
est value xmin to the largest xmax are divided into several 
segments of equal length h. Then calculate the sum 
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of the relative frequencies of the values of the variant 
of the X, which belong to each of the obtained seg-
ments. If in the k-th segment (k=1,2,…) the number of 
observed variants is equal to nk, then construct a rect-
angle Πk, the basis of which will be the k-th segment 
of length h, and the height will be      , where n is the 
number observations.

Next, using the results of the constructed sample, 
found point statistical estimates of the unknown pa-
rameters of the random variable X: mean and standard 
deviation.

From the form of the constructed histogram make 
assumptions about the law of distribution of general pop-
ulation. The hypothesis of the distribution of the gen-
eral population according to some selected criterion 
is tested.

After selecting a certain agreement criterion, the 
set of all its possible values is divided into two subsets 
that do not intersect: one of them contains the values 
of the criterion in which the main hypothesis is rejected 
(critical region), and the second – in which it is accepted 
(hypothesis acceptance area). To find the critical area, 
you need to find the critical point Kcr, which separates 
the critical area from the area of acceptance of the hy-
pothesis. To do this, set a fairly small probability – the 
level of significance of ɑ, and then look for a critical point, 
taking into account the requirement.

The following continuous distributions and the 
central limit theoremwere used: 

• normal distribution: The general form of its probability 
density function is:

nk n

𝑓𝑓(𝑥𝑥) = 1
𝜎𝜎√2𝜋𝜋

𝑒𝑒𝑥𝑥𝑒𝑒 (−1
2 (

𝑥𝑥 − 𝜇𝜇
𝜎𝜎 )

2
) (1)

(2)

The parameter μ is the mean or expectation of 
the distribution, while the parameter σ is its standard 
deviation;

• uniform distribution: The probability density func-
tion of the continuous uniform distribution is:

𝑓𝑓(𝑥𝑥) = {
1

𝑏𝑏 − 𝑎𝑎 for 𝑎𝑎 ≤ 𝑥𝑥 ≤ 𝑏𝑏,
0 for 𝑥𝑥 < 𝑎𝑎 or 𝑥𝑥 > 𝑏𝑏

 

mean = 𝑎𝑎 + 𝑏𝑏
2 ,  standard deviation = 𝑏𝑏 − 𝑎𝑎

2√3
 

• erlang distribution: The probability density function 
of the Erlang distribution is:

𝑓𝑓(𝑥𝑥; 𝑘𝑘, 𝜆𝜆) = 𝜆𝜆𝑘𝑘𝑥𝑥𝑘𝑘−1𝑒𝑒−𝜆𝜆𝜆𝜆

(𝑘𝑘 − 1)!    for 𝑥𝑥, 𝜆𝜆 ≥ 0, 

mean = 𝑘𝑘
𝜆𝜆 ,  standard deviation = √𝑘𝑘

𝜆𝜆  

(3)

(4)

The central limit theorem (CLT) establishes a con-
nection between the distribution of the sum of explo-
sives and its limit form – the normal distribution. CLT 
states that with a sufficiently large number of equally 
distributed random variables that have the same mean μ 
and standard deviations σ, the sum of these quantities 
is approximately distributed over the normal distribution 
with the parameters:

mean = 𝑛𝑛𝑛𝑛,  standard deviation = √𝑛𝑛𝜎𝜎 

The calculations were performed using the numpy library 
for the Python programming language.

RESULTS AND DISCUSSION

Parameter distributions and critical regions

Determine the minimum size of the reserve required 
to ensure that the probability that the reserve will be 
insufficient does not exceed some value of p (usually 
p<0.1). Let's make a designation: V – the size of the de-
mand for raw materials between two consecutive pur-
chases of raw materials, S –  the size of the purchasing 
party of raw materials, R –  the reserve of raw materials. 
For a continuous production process, the values of V, S 
and R must meet the conditions:

𝑃𝑃(𝑉𝑉 > 𝑆𝑆 + 𝑅𝑅) = 𝑝𝑝 

when probability p is the state of insufficient reserve.
The need for materials for products is calculated 

in detail according to the norms for each part that is part 
of the product, and for each type of material separately.

Consider the process of purchasing parts at the 
enterprise “Kyiv Central Design Bureau of Valves”, where 
in the production process you need to periodically pur-
chase more than 60 different parts. Without limiting the 
generalities, the analysis made the purchase of a single 
part, which is a necessary component in the production 
process, namely “Plate XNEX 080616TR-MЕ09 F40M 
(SECO 552)”.

Using the statistics of purchases of parts for the 
period 2013-2021 [40], it is seen that the difference in 
dates between two consecutive purchases of the above 
part is distributed according to the normal distribution 
with a sample average value – 60 days and standard 
deviation – 14 days (Fig. 1). The differential function for 
this distribution has the form:

𝑓𝑓(𝑇𝑇; 60.14) = 1
14√2𝜋𝜋

𝑒𝑒𝑒𝑒𝑒𝑒 (− (𝑇𝑇 − 60)2
392 ) 
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Normal distribution, α=60 days, σ=14 days

Figure 1. Histogram of relative frequencies between the dates of two consecutive purchases and the graph of the 
function of a normally distributed random variable V with parameters α=60, σ=14

Source: authors’ elaboration

In Figure 2 shows the critical area for a normally 
distributed random variable with parametersa=60, σ=14 
for α=0.05, which corresponds to the value of the ran-
dom variable Tα=84 – the number of days between pur-
chases. The area of the shaded area T∈(Tα; +∞) is equal 

to the probability α=0.05 that characterizes the state of 
insufficient reserve (Fig. 2). For the production process, 
this will mean that if the number of days exceeds 84, 
then the probability of continuous production will be 
only 0.05.

0.020

0.015

0.010

0.005

0.000

20 40 60 80 100

Figure 2. Critical region for a normally distributed random variable T with parameters a=60, σ=14 for α=0.05
Source: authors’ elaboration

According to the statistics of procurement of parts 
for the period 2013-2021 [40], the amount of individual 
parts “Plate XNEX 080616TR-MЕ09 F40M (SECO 552)” 
during each purchase is described by a uniform distribu-
tion with parameters a=10, b=40 (M(X)=25, σ(X)=5√3). 

Purchases of parts take place on average every 2 places. 
Thus, the differential function of the uniform distribution 
has the form (Fig. 3):

𝑓𝑓(𝑥𝑥) = 1
25 , 𝑥𝑥 ∈ [10; 40] (5)
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Figure 3. Histogram of relative frequencies of volume of purchases of details and density of uniform distribution
with parameters a=10, b=40

Source: authors’ elaboration

Figure 3. Histogram of relative frequencies of the volume of parts purchased for a calendar year and the graph 
of the function of the normally distributed random variable S with the parameters a=150, σ=15√2

Source: authors’ elaboration

Using the central limit theorem, it can be stated 
that during the year the procurement volume of parts of 
the type “Plate XNEX 080616TR-MЕ09 F40M (SECO 552)”, 
distributed according to the normal distribution with 
parameters, a=6⋅25=150, σ=√6⋅5√3=15√2 (On average, 

6 purchases are made per year). The differential function 
of the normal distribution has the form (Fig. 4):

𝑓𝑓(𝑆𝑆; 150.15√2) =
1

30√𝜋𝜋
𝑒𝑒𝑒𝑒𝑒𝑒 (− (𝑆𝑆 − 150)2

900 ) (6)
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Normal distribution details, α=150, σ=21

Figure 5 shows the Gaussian curve and the crit-
ical region for a normally distributed random variable 
with parameters a=150, σ=15√2 for p=0.05, which cor-
responds to the value of the random variable S=115 – the 

number of parts. The area of the shaded area for S ∈ (0; Sp) 
should be equal to the probability p, which is calcu-
lated by the Laplace function and characterizes the 
state of insufficient reserve.
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Figure 5. Critical region for a normally distributed random variable S with parameters a=150, σ=15√2 for p=0.05
Source: authors’ elaboration

Replacement of used parts of the type “Plate 
XNEX 080616TR-MЕ09 F40M (SECO 552)” with new 
ones is described by Erlang distribution with parameters 
k=2, θ=5 (R~Γ(2;5)), which corresponds to the average 
number of days – 10, with a variance – 50. The differential 
Erlang distribution function has the form:

Figure 6 shows a histogram of the relative fre-
quencies of the days of replacement of used parts and 
a graph of the function distributed according to Erlang 
distribution random variable R with parameters k=2, θ=5.

𝑓𝑓(𝑅𝑅; 2.5) = 𝑅𝑅 ⋅ 𝑒𝑒𝑒𝑒𝑒𝑒 (−𝑅𝑅
5) ,  Γ(2) = ∫ 𝑅𝑅 ⋅ 𝑒𝑒𝑒𝑒𝑒𝑒( − 𝑅𝑅)𝑑𝑑𝑅𝑅

+∞

0
 (7)
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Distribition of days between plate replacements

Erlang distribution, α=10 days, σ=7 days

Figure 5. Histogram of relative frequencies of days of replacement of used parts and graph of the function of random 
variable R distributed according to Erlang distribution with parameters k=2, θ=5

Source: authors’ elaboration

According to the central limit theorem, it is assumed 
that during the year the amount of spent parts of the 
type “Plate XNEX 080616TR-MЕ09 F40M (SECO 552)”, 
distributed according to the normal distribution with 
parameters, a=36⋅10=360, σ=√36⋅√50=30√2 (36 replace-
ment parts per year).

Figure 7 presents a histogram of the relative fre-
quencies of the volume of replacement of parts during 
the calendar year and a graph of the function of the 
normally distributed random variable R with parameters 
a=300, σ=30√2.
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Figure 7. Histogram of relative frequencies of replacement volume during a calendar year and graph of the function
of a normally distributed random variable R with parameters a=300, σ=30√2

Source: authors’ elaboration

Calculate the size of the reserve of parts de-
pending on the established risk factor. Table 1 for the 
different values of p shows the value of the difference 
in days between parts purchases, purchase values and 

parts reserves that meet the laws of distribution of ran-
dom variables T, S and R with the corresponding param-
eters, as well as the critical value Vp of parts demand 
during production.

Table 1. Critical values days, sizes, reserves, demands (T, Sα, Rα, Vα)

p T Sp Rp Vp

0.01 93 101 261 362

0.02 89 106 273 379

0.05 84 115 290 405

0.1 78 123 306 429

Source: authors’ elaboration

From Table 1 we can draw the following conclusion: 
the longer the period between purchases in days T, the 
smaller the value Vp that characterizes the process of 
continuous production (if there are less than 405 parts 
or the period between purchases exceeds 84 days, it 
means that the probability of continuous operation is 
0.05, or that with a probability of 1-0.05=0.95 it can be 
argued that there will be a simple production).

Inventories are the means of production that have 
arrived in the warehouses of the enterprise, and are wait-
ing to enter the production process. These stocks allow 
to provide release of materials in shops and on workplaces 
according to requirements of technological process. It 
should be noted that the creation of stocks distracts a sig-
nificant amount of material resources. Reducing inven-
tories reduces the cost of their maintenance, reduces 
costs, accelerates the turnover of working capital, which 
ultimately increases profits and the feasibility of pro-
duction. Therefore, according to the authors, optimizing 
the size of stocks is an important task. The reserve in 
case of violations in the supply or increase in output is 

characterized by a certain value and is restored after re-
ceiving the next batch of materials. The standard of in-
surance stock of materials is determined by the interval of 
backlog of deliveries or by actual data on replenishment 
of stocks. Finding the size of such a reserve is an urgent 
problem. The company should strive to minimize inven-
tories, but stocks of raw materials should be close to 
optimal. The point of economically justified order is the 
equilibrium point of the cost of purchase and storage. 
For some stocks, purchase costs are negligible, and the 
main burden falls on storage costs. Costs can be mini-
mized if low-cost parts are purchased in large batches 
at long intervals, and expensive ones more often, but in 
small batches. If the terms of placing the order satisfy 
the company, the smallest number of parts is ordered at 
the appointed time of submission of the request. Main-
taining inventories at a predetermined level is one way 
to increase the company's profits.

Given the above research, it can be argued that one 
of the main tasks is to find the optimal value for each 
product, or to determine the minimum level of stocks for 
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continuous production. The optimal amount of reserves 
should correspond to the economically optimal volume 
of the purchasing party plus some guarantee stock. The 
optimal volume of purchases should be equal to the 
volume of stocks used in the production process for 
production. When managing production or inventories, 
there are two main questions: the time of renewal of in-
ventories and what should be its size. Obviously, stocks 
require certain costs for their storage until they are sold. 
Moreover, the company's losses increase due to the part 
of working capital that is invested in stocks. Therefore, 
it is important to build a mathematical model that de-
scribes the system under study, and on its basis to find 
the optimal ratio between costs and benefits of the se-
lected level of stocks and determine what stocks for each 
group of goods or raw materials are sufficient.
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Анотація. З метою забезпечення неперервної виробничої діяльності підприємства усіма потрібними ресурсами 
будується система управління виробничими запасами. Метою цього дослідження є побудова ймовірносної 
моделі, яка може бути запропонована як нова модель інвентаризації, за допомогою якої встановлюються взаємозв'язки 
факторів періоду між закупівлею деталей та тривалістю їх придатності, що впливають на управління запасами. 
Методи дослідження засновані на ймовірнісному підході з використанням неперервних законів розподілу. 
Використовуючи статистичний метод, знайдені точкові оцінки для досліджуваних параметрів: середнього і 
середньоквадратичного відхилення. Побудовані гістограми відносних частот між датами двох чергових закупок, 
обсягу закупок деталей та днів заміни відпрацьованих деталей. Проілюстровані критичні області для досліджуваних 
параметрів. Розраховано значення різниці в днях між закупками деталей та величин закупок деталей, які 
відповідають нормальним законам розподілу випадкових величин з відповідними параметрами, а також 
критичні значення потреби в деталях в процесі виробництва. Знайдено розмір резерву деталей, який відповідає 
закону розподілу Ерланга, в залежності від встановленого коефіцієнту ризику. Для різних значень цього 
коефіцієнту наведено значення різниці в днях між закупками деталей, величин закупок і резерву деталей, які 
відповідають законам розподілу випадкових величин, а також критичне значення потреби в деталях в процесі 
виробництва для уникнення простою виробництва. Використовуючи центральну граничну теорему, показано, 
що закупівельний обсяг деталей та обсяг відпрацьованих деталей розподілені за нормальним законом. У 
дослідженні зроблено висновки, що ймовірнісний підхід є основою прогнозування управління запасами на 
підприємстві, що враховує ризики, пов’язані з визначенням оптимальної потреби в сировині на підприємстві

Ключові слова: запаси, витрати, резерв, нормальний розподіл, розподіл Ерланга
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