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The object of research are the peculiarities of formation, use and improvement of the economic-mathematical model of the enterprise’s development. It is de-
termined that the development of enterprise is evaluated through economic growth (result) taking into account quantitative and qualitative changes (in certain 
space-time environments), where the potential, quality of management, innovation and orientation to the processes of continuous improvement (through the 
development of staff, improvement of the system of interaction, opportunities, etc. based on the use of modern technologies and management systems, support 
and expansion of the marketing business network and ensuring the reliability of partnerships to achieve economic goals) provide economic growth (result) of the 
enterprise. A graphic interpretation (model) of the enterprise development is presented according to the theory of cyclical development and taking into account 
the influence of innovation in the system of «kind of innovation as kind of development». It is determined that the level of scale and quality of the enterprise 
development depends on its potential and reserves for growth. It is identified that in practice there are problems related to the formation (build-up) and use  
of a system of indicators to determine the level of development of enterprise. Upon the results of the study and discussion, an improved economic-mathematical 
model of the enterprise development is presented, which, unlike the existing ones, not only takes into account the theoretical and applied aspects of the use 
of independent partial models of the enterprise development for management of development (namely, content, characteristics and values of the model  
of the enterprise’s ability to develop, the model of selecting the enterprise’s development strategy, the model of selecting the enterprise development vector, 
the model of selecting the basis of the enterprise development, the model of efficient management of the enterprise based on the introduction of the market-
ing mechanism and the model of the the enterprise development result), but also provides for a simultaneous multi-vector target assessment of many spheres  
of the enterprise’s operations (based on the use of a system of parameters, indicators and criteria of the system-oriented economic diagnostics) in order to 
determine its prospects. In particular, it includes the main directions and the basic instrumentarium for diagnosing competitiveness, investment attractiveness 
and enterprise development, taking into account the relationship of modern management and marketing.
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Скриньковський Р. М., Сопільник Л. І., Цюх С. І. Удосконалення моделі розвитку підприємства:  
нові рішення на засадах менеджменту, маркетингу й економічної діагностики

Об’єктом дослідження є особливості формування, використання та удосконалення економіко-математичної моделі розвитку підприємства. 
З’ясовано, що розвиток підприємства оцінюється через економічне зростання (результат) з урахуванням кількісних і якісних змін (у певних 
просторово-часових умовах), де потенціал, якість управління, інновації та орієнтація на процеси постійного удосконалення (через розвиток пер-
соналу, покращення системи взаємодії, можливостей тощо на основі використання сучасних технологій і систем менеджменту, підтримки та 
розширення маркетингової ділової мережі та забезпечення надійності партнерських відносин для досягнення економічних цілей) забезпечують 
економічне зростання (результат) підприємства. Подано графічну інтерпретацію (модель) розвитку підприємства за теорією циклічного розви-
тку з урахуванням впливу інновацій в системі «вид інновації – вид розвитку». Встановлено, що рівень масштабності та якості розвитку підпри-
ємства залежить від його потенціалу та резервів зростання. Виявлено, що на практиці існують проблеми, пов’язані з формуванням (побудовою) 
і використанням системи показників для визначення рівня розвитку підприємства. За результатами дослідження і обговорення наведено удоско-
налену економіко-математичну модель розвитку підприємства, яка, на відміну від наявних, не тільки враховує теоретичні та прикладні аспекти 
використання незалежних часткових моделей розвитку підприємства для управління розвитком (а саме – зміст, характеристики та значення 
моделі спроможності підприємства до розвитку, моделі вибору стратегії розвитку підприємства, моделі вибору вектора розвитку підприємства, 
моделі вибору базису розвитку підприємства, моделі ефективного управління підприємством на засадах упровадження маркетингового механізму 
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Скрыньковский Р. Н., Сопильник  Л. И., Цюх С. И. Совершенствование модели развития предприятия:  
новые решения на основе менеджмента, маркетинга и экономической диагностики

Объектом исследования являются особенности формирования, использования и совершенствования экономико-математической модели раз-
вития предприятия. Установлено, что развитие предприятия оценивается через экономический рост (результат) с учетом количественных 
и качественных изменений (в определенных пространственно-временных условиях), где потенциал, качество управления, инновации и ориен-
тация на процессы постоянного совершенствования (через развитие персонала, улучшение системы взаимодействия, возможностей и т. п. 
на основе использования современных технологий и систем менеджмента, поддержки и расширения маркетинговой деловой сети и обеспече-
ния надежности партнерских отношений для достижения экономических целей) обеспечивают экономический рост (результат) предприятия. 
Представлена графическая интерпретация (модель) развития предприятия согласно теории циклического развития и с учетом влияния ин-
новаций в системе «вид инновации – вид развития». Установлено, что уровень масштабности и качества развития предприятия зависит от 
его потенциала и резервов роста. Выявлено, что на практике существуют проблемы, связанные с формированием (построением) и исполь-
зованием системы показателей для определения уровня развития предприятия. По результатам исследования и обсуждения представлена 
усовершенствованная экономико-математическая модель развития предприятия, которая, в отличие от существующих, не только учиты-
вает теоретические и прикладные аспекты использования независимых частичных моделей развития предприятия для управления развитием  
(а именно – содержание, характеристики и значения модели способности предприятия к развитию, модели выбора стратегии развития пред-
приятия, модели выбора вектора развития предприятия, модели выбора базиса развития предприятия, модели эффективного управления пред-
приятием на основе внедрения маркетингового механизма и модели результата развития предприятия), но и предусматривает одновременное 
многовекторное целевое оценивание многих сфер функционирования предприятия (на основе использования системы параметров, показателей 
и критериев системно-ориентированной экономической диагностики) с целью определения его перспективы. В частности, включает основные 
направления и базовый инструментарий диагностики конкурентоспособности, инвестиционной привлекательности и развития предприятия   
с учетом взаимосвязи современного менеджмента и маркетинга.
Ключевые слова: предприятие, развитие предприятия, модель развития предприятия, результат развития, взаимосвязь менеджмента и мар-
кетинга, экономическая диагностика, управленческие решенияи инновации, экономические цели.
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та моделі результату розвитку підприємства), а й передбачає одночасне багатовекторне цільове оцінювання багатьох сфер функціонування 
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As practice shows, in recent years, business con-
ditions are characterized by the financial and 
economic crisis, permanent political instability, 

corruption risks, increase in the degree of dynamism, 
complexity and uncertainty of the external environment, 
significant increase in competition in the market, as well 
as the inability of the market mechanism to ensure stabil-
ity and efficiency of enterprises in general, etc. [1–4]. In 
these circumstances, activities of an enterprise should be 
aimed not only at identifying and eliminating its problem 
points and weaknesses in a competitive environment but 
also at the development process and its effective manage-
ment with the use of the best world practices and tech-
nologies.

The analysis of literary sources [1; 3; 5–8] and busi-
ness practices has allowed to reveal that the interpreta-
tion of the concept “enterprise development”, the key fea-
tures of enterprise development, as well as its types (de-
fined based on certain characteristics, criteria) and kinds 
(sustainable development, managed development, orga-
nizational development, etc. [9; 10]) are closely related to 
other concepts and economic categories, in particular – 
enterprise potential, competitiveness, investment attrac-
tiveness, internal variables, economic interests (targets), 
and strategic management and innovation.

In economic theory and practice, development of 
an enterprise: 1) is reflected, as a rule, with the help of 
the business (economic) cycle; 2) is estimated through 
economic growth (result), taking into account changes 
(under certain spatial and temporal conditions).

At the same time, in [9], it is noted  that develop-
ment of an enterprise is conceptually characterized by 
an increase in its potential and the following interrelated 
components: 1) quantitative, qualitative and structural 
changes; 2) improvement; 3) its process character; 4) du-
ration; 5) a set of processes; 6) adaptation to the external 
environment; 7) internal integration of the enterprise;  
8) the ability to counteract the negative effects of the 
external environment; 9) increase in the enterprise’s vi-
ability.

However, within the framework of scientific re-
searches on the problem [3; 11; 12], it is established that 
the higher the level of potential of a business entity is, the 
more development opportunities it has. Here, potential 
of an enterprise should be understood as its capabilities, 
resources (financial, labor, material, energy, etc. [13]), re-
serves, funds that are used or can be used to achieve the 
strategic or tactical goals of the enterprise [3].

Given this, it is found that the above components 
of an enterprise’s development, including increase in its 
potential, form a systems model for determining its level. 
At the same time, taking into account the opinion of top 
executives (managers), it is determined that insufficient 
attention is paid to the task of constructing a compre-
hensive model of enterprise development. This should be 
done with due consideration for combination and coor-

dination of the experience and knowledge about this pro-
cess, including theoretical and applied bases of manage-
ment, marketing, economic diagnosis (target assessment) 
of an enterprise (based on the system of parameters, in-
dicators and criteria), their interrelations, and economic 
and mathematical modeling on the problem. Along with 
this, it is worth noting that out of a large number of mod-
els and methods for determining the level of enterprise 
development the model presented in [5] deserves spe-
cial attention. However, certain aspects of the presented 
model require additional studying, certain improvement, 
and corresponding refinement. All this has justified the 
relevance of the study, its theoretical importance and 
practical significance and determined the choice of the 
research object – features of the formation, use, and im-
provement of the economic and mathematical model of 
enterprise development.

Therefore, the aim of the study is to formulate theo-
retical principles and develop practical recommendations 
for improving the economic and mathematical model of 
enterprise development based on management, market-
ing and economic diagnosis.

To achieve the set goal, the research employs the 
following methods [12; 14; 15]:

methods of systems analysis, systematization, ��
complex generalization and concretization, the 
graphical method and the method of compari-
son (of processes, indicators) – to clarify the 
essence and structure of the concept (category) 
“enterprise development” (in terms of manage-
ment and content), improve the graphic model of 
enterprise development according to the theory 
of cyclic development (taking into account the 
influence of innovation in the system “type of in-
novation – type of development”), as well as to 
present the method for determining growth rate;
economic and mathematical methods for model-��
ling systems based on expert assessments (judg-
ments of enterprise managers expressed in the 
form of a descriptive, qualitative and quantita-
tive assessment of objects on the problem) – to 
improve the economic and mathematical model 
of enterprise development based on manage-
ment, marketing, and economic diagnosis.

According to the results of studies [12; 14; 16], we 
can conclude that the process of constructing 
the economic and mathematical model for a real 

economic object in the context of constantly changing 
external influences, uncertainty and complexity of eco-
nomic processes consists of the following six interrelated 
stages:

1) formulating a real economic problem and carry-
ing out its qualitative analysis;

2) formalizing the economic problem and con-
structing an applied model (based on theory and 
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analytics) in the form of specific economic and 
mathematical dependencies and relations (func-
tions, equations, inequalities, etc.);

3) carrying out economic and mathematical analy-
sis of the model (in order to identify its general 
properties) and assessing its suitability for study-
ing a real object, process;

4) preparing initial information (economic, tax, 
statistical, scientific and technical, sociological, 
legal, and other types of information) with con-
sideration for assessment of the time factor and 
cost of obtaining information and / or data; 

5) clarifying the issue (main aspects) as concerns 
practical numerical solutions, taking into ac-
count the peculiarities of using information 
systems and technologies in certain areas as 
well as management standards and evaluation 
criteria; 

6) carrying out comprehensive analysis of numeri-
cal results and their application.

Thus, with regard to the process of constructing 
economic and mathematical models (theoretical, 
analytical, applied ones) for a real economic ob-

ject (based on analysis, systematization, generalization, 
and explanation of key factors affecting management of 
economic systems and business processes) [12; 14; 17–
21], we recommend expressing the improved economic 
and mathematical model of enterprise development 
(based on management, marketing and economic diag-
nosis) as the system of relations (1) – (2) [3; 5; 22]:

	

*

1

2

3

4

5

, , , , , ;

, , ;
100%;

({ });
( ,{ });
( , ,{ });
( , , ,{ });
( , , , ,{ });

a d

p o a

A

S

V

B

R

D A S V B R M Q

D A V R C I I
T T T
A f
S f A
V f A S
B f A S V
R f A S V B

α
α

α
α

α

 = = ↑ ↑


= → → = ↑ ↑ ↑
 > > >
 =

=
 =
 = =

	 (1)

	

{ }
{ }
{ }

{ } { } { }

;

;

;

, , ,ø 

S S

V V

B B

S V B

∈
 ∈
 ∈
 ≠

	 (2)

where D is the enterprise’s development in terms of man-
agement, which under given conditions is characterized 
[5; 17–21] by: 

1) development potential of the enterprise; 
2) chosen development strategy (under conditions 

of dynamic changes in characteristics of the ex-
ternal environment, with the optimal use of all 

available resources of the enterprise to achieve 
the result); 

3) development vector; 
4) theoretical, analytical and applied development 

basis and the received development result.
D* is the enterprise’s development in terms of 

content, which comprehensively (using multi-faceted 
approach) characterizes the development (as a phenom-
enon, law and principle [5]). It is advisable to consider en-
terprise development from several perspectives, namely 
[3; 23]: 

1) development as a process (in the system “goal – 
conditions – opportunities – efficiency – re-
sult”); 

2) development as a result (in the system “informa-
tion – resource – time ”, using the basic determi-
nation of enterprise performance with the help 
of seven coefficient systems of analytical rela-
tionships for evaluating performance: efficiency, 
feasibility, safety, technological level, intensity, 
speed and timeliness); 

3) development as an immanent property; 
4) development as a pattern; 
5) development as a dynamic characteristic.
A is assessment of the enterprise’s development po-

tential;
S is the enterprise’s development strategy, the 

choice of which is based on assessment of the following 
factors [17; 18; 21]: 

1) risk level; 
2) impact of past strategies; 
3) influence of factors of the enterprise’s external 

environment, which include economic, market, 
political, natural, scientific, technical, demo-
graphic and other factors; 

4) dependence on time and cost factors; 
5) influence of factors of the internal environ-

ment, which is determined, according to the 
theory and practice of management, by such 
main internal variables of the enterprise as 
goals, structure, tasks, technology, and em-
ployees, which are interconnected and form 
a  system model.

{S} is a set (list) of possible strategies for the enter-
prise’s development (based on hierarchy in the manage-
ment system, functional criterion, stages of the life cy-
cle, competitive position in the market, way to achieve 
competitive advantages, development directions, etc. 
[24]), which are aimed at ensuring its stable competitive 
position in the market and growth of its market value;

V is the enterprise’s development vector (Fig. 1);
{V} is a set of possible vectors of the enterprise’s de-

velopment [5; 25; 27], with consideration for the results 
of the analysis and assessment of circumstances, specific 
situations and opportunities, taking into account the time 
factor, development conditions, reasons, etc.;
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B is the basis for development of the enterprise 
(a set of theoretical principles, provisions, and practi-
cal tools used to explain the circumstances of the course 
and characteristics of the enterprise’s development in the 
system “enterprise – external environment” taking into 
account its internal changes) [5; 21; 28];

{B} is a set of possible bases for the enterprise’s de-
velopment, with consideration for its content, structure 
and condition of the elements;

R is the enterprise’s development as a result;
M is the scale of the enterprise’s development (re-

flects the behavior of its internal variables, volumes of 
activity, results, taking into account factors of influence, 
capital, turnover, performance, etc.);

Q is the level of quality of the enterprise’s develop-
ment (depends on two key indicators [3; 29]: the level of 
regularity of the pace of production processes and defect-
free production (in the production management system), 
and the level of satisfaction of consumer needs with fin-
ished products (in the system of marketing goals). The 
presented indicators should be considered as one of the 
main management tasks since, with regard to the analysis 
of the concepts “extensive development” and “intensive 
development” and taking into account the relationship 
between the concepts “development” and “potential” [3; 
11; 30], they characterize the level of the enterprise’s abil-
ity to operate continuously and are aimed at maximizing 
profits due to improving production quality, design qual-
ity, and quality of marketing and services).

C is the level of the enterprise’s competitiveness (char-
acterized by the following three components [3; 31–33]: 

1) competitiveness of the enterprise’s products; 
2) the enterprise’s performance (based on assess-

ment of its components – financial, economic, 

industrial and commercial effectiveness) includ-
ing legal aspects of management (e.g., results of 
the analysis and evaluation of legal information 
on the level of legality of managers’ actions in 
achieving the economic goals of the enterprise, 
its structural units, or functional services) 

3) concentration of the market in which the enter-
prise operates);

Ia is the level of investment attractiveness of the en-
terprise (it is advisable to determine the key criteria for 
the investor, which together reflect such aspects as level 
of reliability, business reputation and information open-
ness of the enterprise to its external environment; level 
of investment transparency of the enterprise; and level of 
development of the educational and professional poten-
tial of the staff) [3; 34; 35];

Id is the level of innovative development of the en-
terprise (depends on the parameters of its innovative po-
tential, the source of which is innovation (new achieve-
ments in the field of technology and management) as 
a   factor in promoting the enterprise’s development in 
the system “type of innovation – type of development”) 
[7; 26; 36–38];

Тp is the profit growth rate;
Тo is the sales growth rate;
Та is the asset growth rate;
f1, f2, f3, f4, f5 are  functions that are used to deter-

mine the elements of a tuple for D;
{α} is a set of components (criteria, parameters, 

factors, etc.) that are used for the function of determin-
ing an element of the tuple for D (e.g., {αS} is a set of 
factors whose influence is necessarily taken into account 
at S, i.e., when choosing the enterprise’s development 
strategy).

 

 

 
 

  
 

  

 

  

Result in the system «I – R – T» 
With regard to impact of innovations 
in the system «Iv – Dv»

Symbols:
I – information; R – resource; T – time; Iv – type of innovation; Dv – type of development;
C1, C2, ..., Cn – individual cycles of the enterprise’s development, its transition from one state to another

Development vector  (V)

C1

C2 C3 C4 C5

Cn

Time interval (period)

Fig. 1. Graphical interpretation of enterprise development according to the theory of cyclic development, taking into account 
the influence of new achievements in the field of technology and management 

Source: [25] improved by the authors based on [23; 26].
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At the same time, here (as concerns the values of 
Тp, Тo, Та), it should be noted that the growth 
rate (T) is the relative indicator of dynamism of 

economic development (in the form of a coefficient or in 
%), which is the ratio of two levels of development. That 
is, the indicator T reflects how much a certain estimated 
level is relative to another level taken as the basis for com-
parison. Here, the comparison base, as a rule, is either the 
initial (constant) level of the time series or the level of the 
time series preceding this level [11]. Thus, the indicator T 
can be calculated with a constant or variable comparison 
base using formulas (3) – (4). In the first case, it is called 
the base one (Tb), in the second – the chain one (Tc) [11; 
39; 40]:

	 1

100,i
b

Y
T

Y
= ⋅ 	 (3)

	 1

100,i
c

i

Y
T

Y −

= ⋅ 	 (4)

where Yi is the studied level of the time series;
  Y1 is the initial (constant) level of the time series;
  Yi–1 is the preceding level of the time series.

The generalizing indicator of the T time series is the 
mean (or average) of its values, which is called the aver-
age growth rate ( T ). It shows how (or how much) the av-
erage levels of time series changed over the study period 
and can be calculated by formulas (5) – (6) [11; 40]:
	 1 2 ... ,c c cnT T T T= ⋅ ⋅ 	 (5)

	  1

1

,n
n

Y
T

Y
−= 	 (6)

where Tc1, Tc2, Tcn are the annual growth rates expressed 
in coefficients;

 n is the number of years;
 Yn is the final level of the time series.
The results of the study can be applied in practical 

activities of enterprises, and will also be useful for train-
ing specialists in the field of management and adminis-
tration. 

The prospect for further research in this direction, 
taking into account the opinion of top executives (man-
agers) of enterprises, is the construction of an applied 
economic and mathematical model to maximize profit of 
an enterprise based on information in works [41–44].

CONCLUSIONS
According to the results of the study, it is found that 

enterprise development, with consideration for its con-
tent and structure of formation, is assessed through eco-
nomic growth (result), taking into account quantitative 
and qualitative changes (under certain spatial and tem-
poral conditions). Economic growth (result) of the enter-
prise is ensured due to increasing the level of potential, 

quality of management, innovation, and orientation to-
wards continuous improvement processes (through staff 
development, improvement of the interaction system, 
capabilities, etc., based on using modern technologies 
and management systems, supporting and expanding 
marketing business network, and ensuring the reliability 
of partnerships to achieve economic goals).

The scale and quality of an enterprise’s develop-
ment depends on its potential and growth reserves. The 
higher the level of potential of a business entity, the more 
opportunities for development it has. Here, potential of 
an enterprise should be understood as its capabilities, re-
sources (financial, labor, material, energy, etc.), reserves 
and funds that are used or can be used to achieve the 
strategic or tactical goals of the enterprise.

The scientific novelty of the study is the improved 
economic and mathematical (complex) model of 
enterprise development, which, unlike the exist-

ing ones, takes into account theoretical and applied as-
pects of using independent partial models of enterprise 
development for development management (namely, the 
content, characteristics, and values of the model of en-
terprise development, model for choosing enterprise de-
velopment strategy, model for selecting enterprise devel-
opment vector, model for choosing a basis for enterprise 
development, model for effective enterprise manage-
ment through introducing a marketing mechanism, and 
the model of enterprise development results presented 
in [12; 28]). 

Moreover, it involves a simultaneous multi-vector 
targeted assessment of many areas of the enterprise’s 
functioning (based on the use of a system of parameters, 
indicators and criteria of a system-oriented economic di-
agnosis) in order to determine its prospects. In particu-
lar, it includes the main areas and basic tools for diag-
nosing competitiveness, investment attractiveness, and 
enterprise development, taking into account achieve-
ments and interconnections of modern management and 
marketing.				                    
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