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Introduction. The task of building a management system is to help the manager in the 
process of making decisions. This provides for the establishment of goals and focuses on 
the construction of an integrated system unlike the construction of separated subsystems. 
The system requirements are determined by the reduction of data and knowledge on the 
phenomena and process, occurring during the operation of the facility management object.
Materials and Methods. The approach, used in this paper, is determined by the structure 
of the management systems, what is necessary to identify the main activities of the con-
trol object. The complex of functions is implemented and followed by determination of 
functional subsystems, which are necessary for the computerization of the control object. 
It should be noted that the proposed approach is a model and is suitable for developing the 
functional structure of only complexity.
Results. As a result, a unified service system of the enterprise appears. This system in-
cludes structural units responsible for the procurement and delivery of material resources, 
storage and movement of material flow as a part of the technological process, and the sale 
of finished products. These measures together can increase the efficiency of the enterprise 
and give its development dynamism in a difficult situation of market competition.
Discussion and Conclusion. The task of building a management system is to help the 
manager in the process of making decisions. This provides for the establishment of goals 
and focus on the construction of an integrated system unlike the construction of sepa-
rated subsystems. The system requirements are determined by the reduction of data and 
knowledge on the phenomena and process, occurring during the operation of the facility 
management object.
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Введение. Цель создания системы управления заключается в том, чтобы помочь ме-
неджеру в процессе принятия решений. Это обеспечивает постановку задач и кон-
центрацию на создании интегрированной системы в отличие от создания отдель-
ных подсистем. Системные требования определяются сокращением объема данных 
и знаний о явлениях и процессах, которые используются во время работы объекта 
управления ‒ предприятия.
Материалы и методы. В настоящей статье используется подход к определенной 
структуре систем управления, что необходимо для идентификации главных видов 
деятельности объекта управления. Реализован комплекс функций, после чего опре-
делены функциональные подсистемы, необходимые для компьютеризации объекта 
управления. Следует заметить, что предложенный подход представляет собой мо-
дель и пригоден для разработки функциональной структуры единичной сложности.
Результаты исследования. В результате образуется единая сервисная система пред-
приятия, включающая структурные подразделения, которые отвечают за снабжение 
и поставки материальных ресурсов, хранение и движение потока материалов как 
части технологического процесса и продажу готовой продукции. В совокупности 
эти меры могут повысить эффективность работы предприятия и ставят динамику 
его развития в трудную ситуацию рыночной конкуренции.
Обсуждение и заключение. Цель создания системы управления заключается в том, 
чтобы помочь менеджеру в процессе принятия решений. Это обеспечивает поста-
новку задач и концентрацию на создании интегрированной системы в отличие от 
создания отдельных подсистем. Системные требования определяются сокращением 
объема данных и знаний о явлениях и процессе, которые используются во время 
работы объекта управления – предприятия.
Ключевые слова: цели, объект, система, критерии, отношения, процесс, система 
управления
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Introduction
The functioning of modern organiza-

tions is faced with many problems, some 
of which are typical and can be relatively 
easily solved by specialists using conven-
tional technologies for the development 

and implementation of solutions. To solve 
atypical problems, special technology-de-
velopment of solutions is required, and, fi-
nally, the solution to some of the problems 
can be beyond the power of both manag-
ers and specialists. A set of such problems 



315

Vol. 30, no. 2. 2020 ENGINEERING TECHNOLOGIES AND SYSTEMS

Сomputer science, computer engineering and management

characterizes the organization as one of the 
most complex objects for study and cogni-
tion. Of particular interest is the organiza-
tion management system. Its study and im-
provement is a constant task of the head.

Management structure – a set of stable 
relationships of objects and subjects of 
the organization’s management, imple-
mented in specific organizational forms. 
The management structure includes func-
tional structures, organizational relations 
schemes, organizational structures and 
a system for training or advanced training 
of personnel [1; 2].

Technique and control technology in-
clude computer and organizational equip-
ment, office furniture, communication net-
works, document management system.

The methodology and management 
process characterize management activity 
as a process and the structure and manage-
ment technique as a phenomenon. All ele-
ments included in the management system 
should also be professionally organized 
for the effective work of the company as 
a whole.

The main elements that make up the 
company’s management system are the 
goal, management process, method, com-
munication, task, law, principle, organi-
zational relations, function, technology, 
decision, characteristics of information 
support, document management system, 
organizational structure [2].

Management system concept
The management system is a combina-

tion of interconnected and interdependent 
elements that form ordered integrity, unity. 
The basis for streamlining the manage-
ment system is, as a rule, the purpose of its 
functioning.

The management system contains:
1) governing bodies (positions and 

units), the totality of which can be de-
scribed as a subject of management (peo-
ple working in them are subjects of mana-
gerial activity);

2) communication channels through 
which interaction is carried out in the con-
trol system;

3) a set of goals, strategies, methods, 
technologies, procedures, regulations gov-
erning the implementation of manage-
rial actions, legally established norms and 
rules, which together comprise the man-
agement mechanism;

4) material management infrastructure.
The management system should corre-

spond to organizational goals, be internally 
balanced, flexible and adaptive, accessible 
to control and allow informal connections 
between people.

Literature Review
The formulation of problem
The problem of the construction of 

a computerized management system is to 
assist the manager in the decision making 
process. This provides for the establish-
ment of goals and focuses on the construc-
tion of an integrated system unlike the 
construction in separated subsystems. Sys-
tem requirements are determined by the 
reduction of data and knowledge on the 
phenomena and process, occurring during 
the operation of the facility management 
object.

Main methodological development of 
the functional structure of the complex 
systems [1], to which include the comput-
erized management system which used in 
this paper can be determined structure of 
the management systems [2–5].

Implementation of system analysis for 
analysis begins with setting the goals for 
the system a whole. 

The implementation of the develop-
ment process management system is essen-
tial and performance criteria. The correct 
definition of objectives and performance 
criteria of the system, it is orientation the 
development and the functioning. The pur-
pose of the system determines the purpose 
and meaning of its functioning. Efficiency 
criterion – assessment of how the system 
will operate, whether it is to, what we 
would like to see.

It follows that the purpose and effi-
ciency criterion is decisive in determining 
the functional structure of the management 
system [6–9]. 
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Due to the fact, the computerized 
control system consists of a plurality of 
elements, having different characteristics, 
difficult to understand their relationships 
with the implementation of the design pro-
cess and integrated system.

Materials and Methods
The Solution of the problem
In this regard, consider the relation-

ship of the individual steps of designing 
the functional structure of the management 
system shown in Figure 1. 

In general, the relationship of the pro-
cesses, for which see the following sets:

G – set of designed systems goals; 
F – set of realizable system function; f – 
functional tasks; fs – functional structure; 
Req. – a lot of the requirements for the 
system; data – a lot of data on the subject 
area; Res. – many resourses are used in the 
design of management system.

F i g. 1. Relationship development process computerized management system structure

For example, the set of goals G distrib-
uted between multiple functional tasks F, 
in this way,  for a specific purpose , g, g ϵ G, 
requires at least one functional task f, f ϵ F.

This distribution f among G provide 
mapping:

∅
→
→






G
F

F

g

G
g F

2 ,                   (1)

where 2F– the set of all subsets of the set of 
functions F, realizing the set G such that: 

∅ ( ) =G
F g F .                     (2)  

F Fg ⊂  – Many features that are de-
signed for specific purposes g, g ϵ G. In 
this condition must be satisfied.

F Fgg G
=

∈
.                  (3)
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That determines the need for a specific 
function tasks f. To achieve the goals g, 
when each element f, f F∈ , is the image 
of only one element g, or has no image 
that is:

f F f∈ ∅ { }≤: / ' 1.            (4)

To create a management system must 
define a set of requirements, placed on the 
projected system, set of relevant resources 
R (material, labor, financial, and etc.) that 
must be managed in design process, a lot 
of data about the domain. Many resources, 
demands, data are taken into account in 
the implementation of performance crite-
ria [10–12].

If on the basic of the obtained values 
of the criteria is not possible to develop the 
required functional structure, then corrects 
goal G, thus changing the function G.

Results
The management structure
The management structure is one of the 

main elements of the enterprise management 
system and is characterized by the distribu-
tion of management goals and objectives 
between its departments and employees. In 
fact, the management structure is an organi-
zational form of the division of labor in the 
enterprise team, including managerial labor, 
activities for the adoption and implementa-
tion of managerial decisions1.

From an organizational point of view, 
a modern business entity can rightfully be 
considered as a system. In this context, the 
organizational structure is a set of mana-
gerial units located in strict subordination 
and providing the relationship between the 
manager and the managed elements2.

A modern leader implements an orga-
nizational function based on a wide range 
of methods. An important role belongs to 
the methodology of grouping performers 
on the basis of the community of work 
performed, that is, intraorganizational iso-
lation. Its result is the choice of the type 
of management structure of the enterprise.

Management practice has identified 
a number of reference types of organiza-
tional structure that have proven their ef-
fectiveness in various situations depending 
on the set of organizational variables: the 
scale and nature of the activity, the num-
ber of employees, the branch of the en-
terprise, the strength of the uncertainty of 
the economic result, the predictability of 
the influence of the external environment 
and a number of other parameters. The es-
tablishment of managerial priority in the 
formation of the organizational structure 
is influenced by the characteristics of the 
enterprise’s interaction with the external 
environment, and especially with repre-
sentatives of its immediate environment.

Market conditions for selecting the vec-
tor of changes in the structure of enterprise 
management are presented in the table.

The managerial problem of optimiz-
ing the organizational structure under the 
influence of changes in the external envi-
ronment has become aggravated for one of 
the enterprises of the Volga region close to 
us ‒ CJSC Torgmash. As part of the ana-
lytical justification of management deci-
sions, a number of significant indicators 
were calculated that reflect the economic 
condition of the enterprise over the past 
three years. Among them, the size and dy-
namics of sales volumes of finished prod-
ucts in absolute and relative forms, labor 
productivity, a number of personnel perfor-
mance indicators, structural characteristics 
of sales volumes. A cautious conclusion 
was made that the economic condition of 
the enterprise, despite the external unfavor-
able background, remains stable.

Stability is given to him, among oth-
er things, by close partnerships with the 
country’s power structures, large budget 
consumers at the federal level. 

Along with this, in recent years, the 
importance of the enterprise of civil con-
sumers engaged in wholesale purchases 
of manufactured products for the needs 
of domestic catering has been growing. 

1 Vikhansky O.S., Naumov A.I. Management: A Textbook. 5th Ed. Moscow: INFRA-M; 2014. 576 p. (In Russ.)
2 Ibid.
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Their contribution to the economic per-
formance of the enterprise has steadily in-
creased in recent years. A similar trend, if 
confirmed in subsequent years, will inevi-
tably require changes to the existing en-
terprise management system. This should 
happen, including the adjustment of the 
managerial structure, its modernization. 
Adaptation of the organizational structure 
of this enterprise to the new conditions for 
the implementation of economic activity 

should be carried out with emphasis on 
the civilian segment of the domestic mar-
ket for trade and technological equipment. 
A number of methodological recommen-
dations relating to the conduct of such 
events to bring the organizational struc-
ture and the conditions of economic activ-
ity into line are presented below3.

By its type, the management structure 
operating in CJSC Torgmash is linear-func-
tional. Its scheme is presented in Figure 2.

F i g. 2. Traditional management structure
3 Grishin V.V. Innovation Management in the Context of National Economy Modernization: A Text-

book. Moscow: Dashkov & Co.; 2010. 368 p. (In Russ.)
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When constructing the organiza-
tion’s management system in the form of 
a linear-functional structure, most of the 
authority is assigned to the line manager 
who heads the team. A special apparatus 
consisting of functional units (depart-
ments, bureaus) helps him. In this case, 
the functional structures of the unit are 
subordinate to the mainline manager. They 
carry out their decisions either through the 
chief manager, or (within their authority) 
directly through the respective heads of 
the executing services.

The first version of structural changes 
in the organizational structure of the en-
terprise in question involves preserving 
the existing type of organizational struc-
ture ‒ linear-functional. But at the same 
time, it seems appropriate to consider the 
possibility of increasing the role of mar-
keting in the economic development of 
the enterprise and, accordingly, take this 
into account in the organizational structure 
of the enterprise. The place that market-
ing occupies in the structure of enterprise 
management does not yet correspond to its 
role in achieving final results under com-

petitive business conditions. At the very 
least, it is necessary to separate the offi-
cials responsible for the development and 
implementation of the marketing policy 
of the enterprise into a separate structural 
unit, for example, into the marketing ser-
vice (Fig. 3).

Currently, this range of issues is within 
the competence of the marketing and ad-
vertising group, which is a structural unit 
of the sales department. At the same time, 
the practice of forming managerial struc-
tures of progressively managed enterprises 
indicates the feasibility of organizational 
separation of these activities. At the same 
time, each structural unit will have its own 
area of work. Thus, the marketing service 
will expand the scope of the commercial 
interests of the enterprise, promote prod-
ucts to new markets. 

The sales department will continue to 
engage in the sales of products, satisfying 
the routine market demand and demand 
newly created by the marketing service. 
Such a separation of functions will facili-
tate more effective interaction with civil-
ian consumers of products [13].

F i g. 3. Marketing oriented management structure
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With close economic interaction with 
civilian consumers of the enterprise’s 
products, a situation will inevitably arise 
when the requirements of this group of 
consumers for the quality characteristics of 
commercial and technological equipment 
increase and conflict with the traditional 
requests of customers from power minis-
tries. Then the further development of the 
plant will be impossible without the use of 
technical, technological, structural innova-
tions, without changes in the nomenclature 
and assortment of products. Thus, today 
the question arises of the innovative activ-
ity of the enterprise, the development of 
modifications or fundamentally new types 
of products with better consumer proper-
ties than those available on the market.

The growing importance of inno-
vations in the market success of the 
enterprise also marks a new attitude to 
its scientific and technical potential, 
embodied in the most qualified part of 
the staff. To strengthen the position on 
the market, the company’s management 
should already think about preparing 
for the intraorganizational allocation 
of a multidisciplinary working group to 
solve innovative problems.

The implementation of innovative ac-
tivities by the enterprise requires changing 
the parameters of the management struc-
ture, which should be adapted to new tasks 
that were previously not peculiar to it. The 
model of innovative development imposes 
increased demands not only on scientific, 
technical and personnel support but also 
on organizational structure. Thus, the need 
arises to create a new system of relations 
between participants in innovation. This 
problem is solved within the framework 
of innovative administration, which is the 
process of adapting the traditional struc-
ture of enterprise management to the goals, 
content, and conditions for the implemen-
tation of innovative activities [12; 13].

The procedure for adopting the en-
terprise’s management structure to the 
implementation of innovative activities 
involves, firstly, an analysis of the existing 

management structure, secondly, struc-
tural changes, and thirdly, the testing and 
application of a new (innovative) model 
of the managerial structure. The object of 
reform in the framework of innovative ad-
ministration in the vast majority of cases 
is the traditional linear-functional manage-
ment structure. Its typical form is shown in 
Figure 3. This management structure will 
be the starting point for further transfor-
mations.

The main methods of innovative re-
form of the enterprise management struc-
ture include internal adaptation, the allo-
cation of an innovative division and the 
organization of innovative developments 
in a matrix way.

If the experience of applying innova-
tions is successful, then innovation will 
require more attention from management. 
At the level of the deputy general director, 
a freed head of this direction may appear 
who is personally responsible for innova-
tive projects (Fig. 4).

In modern business conditions with 
their inherent sign of concentration of 
capital and the development of integrated 
entrepreneurial structures, there is a need 
to organize the coordinated work of in-
dividual areas of activity of multidisci-
plinary companies. For these purposes, in 
the practice of managing large business 
entities, a divisional organizational struc-
ture is used.

The method of separation of the in-
novation division consists of replacing 
the resource principle of personnel isola-
tion with the resultant criterion ‒ the type 
of final product (in our case, this is an in-
novative product). So, in the enterprise’s 
management structure (Fig. 5), a special-
ized innovation division appears, which 
includes all participants of the innovation 
project (both developers and performers). 
It becomes an independent structural unit 
both in resource provision and in matters 
of managerial decision-making.

Accordingly, the status of its leader 
is also increasing. Method application 
conditions:
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F i g. 4. A typical diagram of linear – functional structure of enterprise management

F i g. 5. The option management structure of innovative activity of enterprise  
(linearly functional structure)

a) one-time innovations paid off;
b) the company focuses on innovative 

activity; 
c) plans to completely reorient to the 

release of innovative products.

The composition of the innovation 
unit can consist of both highly qualified 
technical specialists (preferably with in-
novative thinking, with high inventive 
activity), as well as marketers, specialists 
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in market research, whose task will be 
to study the dynamics of requests of real 
and potential consumers, generalize com-
plaints, establish feedback with customers 
in the early stages of the technology mar-
keting process. In addition, specialists in 
other fields, for example, lawyers dealing 
with intellectual property protection is-
sues, may be involved in the work of an 
innovative working group as necessary. 
A diagram of a variant of the management 
structure focused on innovation is pre-
sented in Figure 64.

Another option for enterprise restruc-
turing can be considered changes in the 
approach to the formation of the orga-
nizational structure. The current model 
of the linear-functional structure, taking 
into account strategic changes, can be 
turned into a divisional type of manage-
rial structure. The criterion for grouping 
structural units, in this case, could be the 
type of consumer of the enterprise’s prod-

F i g. 6. Option management structure of innovative activity of enterprise (Division production)

ucts. A necessary condition for the use of 
such a radical method of structural reform 
of the enterprise as changing the type of 
management structure in favor of a divi-
sional structure is a further discrepancy in 
the requirements for the characteristics of 
products manufactured by the enterprise 
between the main consumer groups: on the 
one hand, large budget customers ‒ power 
ministries and departments; on the other 
hand, civilian consumers of food produc-
tion equipment and trade and technologi-
cal equipment. Otherwise, a change in the 
type of managerial structure can hardly be 
considered justified.

Like the vast majority of domestic en-
terprises of given industry affiliation and 
scale, until recently it had a linear-func-
tional management structure. This implied 
the allocation of the following enlarged 
units: production management, project de-
partment, marketing service, supply and 
marketing divisions, transport department, 

4 Ibid.
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human resources department, financial 
service, combining accounting, planning 
and financial department and the depart-
ment of labor and wage5.

The results of the study showed that 
the company has sufficient reserves for 
timely and adequate changes in the organi-
zation of internal management relations, to 
improve the management structure.

In this way, based on the above ap-
proach can be determined structure of the 
computerized management systems, what 
is necessary to identify the main activities 
of the management object implemented 
functions in complex, followed by deter-
mination of functional subsystems, which 
are necessary for the of the management 
object, it should be noted, that the pro-
posed approach is a model, and is suit-
able for the development of the functional 
structure of only complexity.

As a result, a unified logistics service 
of the enterprise appears, which includes 
structural units responsible for the procure-
ment and delivery of material resources, 
storage and movement of material flow as 
part of the technological process, and the 
sale of finished products. These measures 
together can increase the efficiency of the 
enterprise and give its development dyna-
mism in a difficult situation of market com-
petition.

Discussion and Conclusion 
The functioning of modern organiza-

tions is faced with many problems, some 
of which are typical and can be relatively 
easily solved by specialists using conven-
tional technologies for the development 
and implementation of solutions.

The challenge in building a comput-
erized management system is to help the 
manager in his decision-making process. 
This provides for the establishment of 
goals and focuses on the construction of an 
integrated system unlike the construction 
in separated subsystems. System require-
ments are determined by the reduction of 
data and knowledge on the phenomena 
and process, occurring during the opera-
tion of the facility management object.

In this regard, consider the relation-
ship of the individual steps of designing 
the functional structure of the management 
system shown in Figure 1.  

To create a management system must 
define a set of requirements, placed on the 
projected system, set of relevant resources 
R (material, labor, financial, and etc.) that 
must be managed in the design process, a lot 
of data about the domain. Many resources, 
demands, data are taken into account in the 
implementation of performance criteria.

If on the basis of the obtained values 
of the criteria is not possible to develop the 
required functional structure, then corrects 
goal G, thus changing the function G.

The proposed approach can be deter-
mined structure of the management sys-
tems, what is necessary to identify the 
main activities of the management ob-
ject implemented functions in complex, 
followed by determination of functional 
subsystems, which are necessary for 
the of the management object, it should 
be noted, that the proposed approach is 
a model, and is suitable for the develop-
ment of the functional structure of only 
complexity.

5 Grishin V.V., Grishina V.G. We Develop a Business Strategy for the Firm: Practical Guide.  Moscow: 
Dashkov & Co.; 2009. (In Russ.)
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