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The manual discusses the theoretical and practical aspects 
of analysis, synthesis, modeling and finding optimal 
solutions for economic systems by means of economic 
cybernetics. 
Examples of the application of theoretical developments 
are given, methods of calculations with the use of 
computer applications, such as spreadsheets and 
mathematical processors are given. Test questions, 
individual tasks and assignments for course work allow 
you to better master the material presented and ensure 
the confident use of cybernetic methods in the real 
economy. 
Designed for students of higher education specialties 
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PREFACE 

Economic cybernetics, as one of the scientific directions of cybernetics, 

deals with the application of ideas and methods of cybernetics to 

economic systems. In a broad sense, economic cybernetics refers to the 

field of science that emerged at the junction of mathematics and 

cybernetics with economics, including mathematical programming, 

operations research, economic-mathematical models, econometrics, and 

mathematical economics.  

Economic cybernetics considers the economy, as well as its structural 

and functional parts as complex systems in which the processes of 

regulation and management, which are realized by the movement and 

transformation of information. Methods of economic cybernetics make it 

possible to standardize and unify this information, to rationalize the 

receipt, transmission and processing of economic information, to justify 

the structure and composition of technical means of its processing. 
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1. SUBJECT, METHODS AND CONCEPTUAL APPARATUS OF ECONOMIC CYBERNETICS 
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2. MODELING OF SOCIO-ECONOMIC SYSTEMS AS THE MAIN METHOD OF ECONOMIC CYBERNETICS 
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3. ANALYSIS AS A CATEGORY OF KNOWLEDGE AND ITS APPLICATION IN RESEARCH OF SOCIO-

ECONOMIC SYSTEMS 
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The Fourier series - in mathematics - is a way to 

represent an arbitrary complex function with a 

simpler sum. In the general case, the number of 

such functions can be infinite, with the more such 

functions are taken into account in the calculation, 

the higher the final accuracy of the representation of 

this function becomes. In most cases trigonometric 

functions of sinus and cosine are used as the 

simplest. In this case, the Fourier series is called 

trigonometric, and the calculation of such a series is 

often called a harmonic expansion. 

Spectral analysis 
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Creation of models of social and economic systems 
This direction of scientific activity can be divided into three 

types: 
      The first type is the development of models when the 

structure of the socio-economic system is known. For example, 
develop a profit model for an enterprise that produces TVs, video 
recorders and music centers, if the price of these products is 
1200, 800 and 950 UAH respectively. Each type of product 
includes four components, which have a price of 0.8, 
respectively; 1.2; 3.3; and 4.4 UAH. In each type of product, 
these components come in the following quantities: for TV - 1, 5, 
8, 4 pcs .; for VCR - 0, 8, 6, 2 pcs .; for the music center - 4, 8, 
3, 1 pc. Availability of spare parts in stock, respectively - 12000, 
15000, 14000, 45000 pcs. The price of working time per unit of 
production is 12, 15 and 18 UAH respectively. Continuous costs 
are not counted. 

4. METHODOLOGY AND METHODS OF SYNTHESIS OF MODELS OF SOCIO-ECONOMIC SYSTEMS 
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The second type of scientific activity in the development of models refers 
to the case when the structure of the socio-economic system is unknown, 
but the researcher has a hypothesis as to what this structure is. For 
example, a well-known model of an advertising campaign based on such 
basic hypotheses. Let N (t) be the number of consumers who know about 
the product and intend to buy it (t - the time since the beginning of the 
advertising campaign), the value of dN / dt is the rate of change in the 
number of already-informed clients. It is assumed that dN / dt is 
proportional to the number of buyers who are not yet aware of this 
product (service), that is, the value a1(t) (Np - N (t)), where Np is the 
total number of potential paying customers, a1(t)> 0 characterizes the 
intensity of the advertising campaign (which is determined by the cost of 
advertising at a given time).? It is also assumed that those who find out 
about the product, one way or another spread the information received 
among the ignorant, acting as additional advertising agents of the 
firm. Their contribution is determined by the value a2(t)(N (t) (Np - N 
(t))) and will be greater than the larger number of agents. The value 
a2(t)> 0 characterizes the degree of customer communication among 
themselves (it can be established by the survey) .The result is the 
following equation 
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The third type of scientific activity in the 

development of models refers to the case where 

the structure of the socio-economic system is 

completely unknown. Then the researchers 

resort to regression analysis, which allows 

obtaining a formula for communication between 

input and output factors. The procedure 

described below is statistically not precise, but it 

is quite sufficient for practical application in 

solving microeconomic problems. 
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ASSESSMENT OF QUALITY OF APPROXIMATION AND FORECASTING 
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5. THEORY OF OPTIMAL SYSTEMS AND ITS APPLICATION IN OPTIMIZATION OF MANAGEMENT 

PROCESSES IN ECONOMY 
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EXAMPLE OF CONSTRUCTION OF THE REAL TASK 

Price of commodity products: TV - 180 USD, video recorder - 260 USD, music 

center - 420 USD 

The cost consists of the cost of renting an area - 4000 USD, the cost of 

components - 100, 170, 315 respectively for the release of one TV, VCR and 

music center; other expenses - 4500 y. at. 

The required salary of engineers is 400, the director - 600, the workers on the 

conveyor - 350. For the enterprise of our scale, there are 3 directors, regardless 

of issue and 1 per 150 units of production. It is necessary 1-2 engineers for 

every 150 production units. The wage fund is limited due to tax problems at 

260.5 million USD. 

In total there are 230 seats, each of which occupies 7.4 square meters, taking 

into account passages to them. It is also necessary to deploy at least 10 jobs 

for engineers, each of which occupies 8.5 square meters. The total area 

of production space is 2000 square meters. 

The area necessary for placing the finished product of each type is: 

0,3 - for TVs that are issued for a month; 

0.35- for VCRs issued per month; 

0,4 - for musical centers, let out for a month. 



46 



47 



48 

Wilson's formula 
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Transport task 

Σ Хij = Bi , (j=1,2, … n – number of suppliers),      

Σ Хij = Ai , (i= 1,2, … m – number of consumers);  
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