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участки действия, например автоматизация станционных и управленческих 
административных служб; 
• организовать выбор наиболее оптимальных в плане надежности и доступности технических 
средств, реализацию программных средств. Осуществить опытную эксплуатацию (в 
пошаговом режиме, после каждой реализации определенных этапов разработок) под строгим 
контролем, так как первые впечатления во многом решают судьбу или скорость принятия 
персоналом отрасли нововведений. Параллельно организовать психическую и 
профессиональную подготовку обслуживающего персонала и по возможности широко 
освещать в пределах отрасли о возможностях и достижениях при реализации данной задачи; 
• организация изучения зарубежных аналогов по данной проблеме и сравнения полученных 
результатов и планов реализации с зарубежными. А также предусмотрения совместимости при 
необходимости систем автоматизации железнодорожного транспорта; 
• достижение достаточного финансового обеспечения на основе оперативной отчетности, 
умелой подачи полученных результатов и их внедрения в производство. 

 
3 Результаты 
Реализация данной задачи может иметь достаточное количество подводных камней 

преткновения. Но результаты уже первых этапов реализации совершенно наглядно покажут 
преимущества автоматизации процессов в железнодорожной отрасли: 
• оперативность и точность отчетности, что позволит существенно увеличить эффективность 
функционирования на конкретных участках; 
• сведение ошибок, связанных с субъективными особенностями служебного персонала ( что 
греха таить, встречаются и недобросовестные, и неграмотные, и неквалифицированные 
сотрудники ); 
• увеличение оперативности реагирования на злободневные проблемы, эффективности 
способов и средств ликвидации последствий проблем; 
• исключение затрату довольно значительных средств на ликвидацию последствий проблем 
путем их профилактики через своевременное реагирование и многое другое. 
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Nowadays, the development of New Uzbekistan is of great importance for the country’s 

economy; one of the leading sectors in the development of the agricultural industry is the grape 
cluster; having extensive national experience in this industry, huge changes are taking place in 
agriculture. As the Head of state noted at a video conference meeting dedicated to the development 
of viticulture and industrial processing of grapes, as well as measures to organize enotourism in 
the regions, held on July 7, 2021: “Viticulture has been an integral part of agricultural culture for 
centuries, a value, pride and source of income for our people. Growing grapes is inextricably linked 
with our way of life and customs. Grapes grew on every street, in every yard. Grape varieties such 
as “Khusayni”, “Toifi”, “Rizamat-ota”, “Kelin Barmok” and “Kishmish” were famous far beyond 
the borders of our country.” 

Indeed, viticulture is one of the important industries in providing employment to the 
population and creating value-added products. 

For instance, one hectare of grain crops can provide employment for two people and 
produces products worth a maximum of 20 million soums. One hectare of vineyards, especially 
trellis type, can provide jobs for up to ten people, produce more than 300 million soums, and allow 
exporting products worth an average of 25 thousand dollars. 

Based on these opportunities, the country pays special attention to the development of this 
industry. In 2018-2021, 52 thousand hectares of new plantations were created, and 210 billion 
soums of subsidies were allocated to the sector. During this period, the share of grapes in the export 
of fruits and vegetables by enterprises doubled 

In this regard, the successful functioning of each enterprise depends on the established 
cooperation of this enterprise with other complementary enterprises, which together would form a 
single cluster. The core of the cluster should be a manufacturing enterprise that produces final 
products. Modern strategic development of the grape and wine cluster should take into account the 
following aspects: development of a marketing strategy; centralized transmission and processing 
of incoming information; cost optimization; taking into account the uncertainty factor. The grape 
cluster is expressed as a step-by-step production chain (Fig. 1). 
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Fig.1. Scheme of functioning of the grape and wine cluster. 
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In determining the strategic goals of cluster development, a large role is given to the results of 
marketing research. Strategic goals are defined on a long-term basis. The main task of the 
marketing service is to reduce the degree of uncertainty and risk in the activities of industry 
enterprises and ensure the concentration of resources to achieve the goal through the chosen 
priority direction of development. Achieving this strategic goal is possible only through thoughtful 
planning of activities at each stage of the production cluster. 

The marketing activity of the grape cluster is a controlled, multidimensional and expedient 
process aimed at meeting the needs of potential and actual consumers of the cluster's products, 
consisting of the implementation of not only specific marketing functions, but also the 
establishment of specific strategic goals and ways to achieve them. 

Furthermore, the mission of the enterprise's marketing service is to analyze and specify the 
needs of the viticulture and winemaking market throughout the entire production chain "planning 
- forecasting - determining the region for sowing grapes - production - sales." After 
implementation, competitive products are determined and a focus is placed on the further 
production of this product. Based on the assigned tasks of the marketing service, it is possible to 
draw up a diagram of the direction of marketing work (Fig. 2). 

 

Fig.2. Scheme of the marketing strategy in the cluster planning system 
 

Planning is carried out on the basis of marketing research, determining the internal 
capabilities of the enterprise, emerging market opportunities, as well as selecting target markets. 
Only by adopting an overall marketing strategy can an enterprise begin to develop a marketing 
mix. 

To identify target markets and gain greater market influence, wineries are turning to target 
marketing, i.e. they resort to market segmentation and positioning of finished products. This drives 
increased profitability and sales efficiency. 

The market for grape products is considered as a set of economic relations, including 
agricultural grape producers, as well as grape processing enterprises, which generally determine 
their competitiveness in the market. 

One of the strategic areas of marketing is related to the formation of a positive impression 
of the region by attracting investors and organizing wine tourism. To realize its target orientation, 
industry marketing develops the following set of measures: 

- formation and improvement of the industry’s prestige, its business and social 
competitiveness; 

- expanding industry participation in the implementation of international and government 
programs; 

- attracting investments into the industry. 
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The development of a marketing strategy within the framework of industry development 
implies systematic territorial development, the creation and organization of systematic monitoring 
of the work of a local communications unit. 

The comprehensive model of economic development of viticulture we propose solves the 
following problems: 

- forecasting needs in the wine products market; 
- growing grape varieties in demand on the market; 
- implementation of an optimal production process; 
- selection and delivery of agricultural products; 
- organizing a system for selling finished wine products. 
Today, the task of the enterprise's marketing service is to analyze and specify the needs of 

the wine market along the entire developed complete unbroken chain of “forecasting - choosing a 
region for grape growing - design and planning - growing - primary and secondary processing - 
sales.” 

To ensure the required quality of grape products, it is necessary to influence the following 
factors: economic, production, technological, marketing, sales, service. The distinctive task of the 
marketing service is to determine the finished product with the greatest demand and identify its 
composition at the place of production, and then stimulate its further production. 

Systematic use and consistent consideration of factors help overcome emerging economic 
difficulties, determine development priorities, and form competitive production in accordance with 
market requirements. It does not seem appropriate to talk about the efficiency of grape and wine 
production taking into account any one classification criterion. Classifying the factors influencing 
the functioning of the production chain, we divided them according to characteristics. 

The specificity of marketing factors influencing and determining the efficiency of production 
and marketing of products of the viticulture and wine industry is expressed in: 

- the need to take into account the climatic conditions of cultivation and the year of grape 
harvest, both in the pricing process and in the promotion of wine products; 

- the presence of a limited number of strong brands of products in the viticulture and wine 
industry, low recognition of wine brands; 

- significant impact of the specifics of wine products on positioning in the target segment of 
the internal and external industry market; 

- the need to focus on identifying potential needs of society and their consistent formation. 
Deepening the scientific substantiation and development of optimal plans for the grape 

industry is impossible without the use of the latest economic and mathematical methods in 
planning and production management, as well as rapid processing of the necessary information. 

A large amount of information poses a serious problem for performers, which is the 
accumulation and analysis of information flows, which makes it difficult to choose the optimal 
management decision. An in-depth consideration of this aspect leads to the idea of the feasibility 
of creating automated systems for managing the activities of each production site at the enterprise. 

Systematization of relationships based on forecasting and production planning leads to 
increased production efficiency. The use of an ERP system (Enterprise Resource Planning) entails 
optimization of production management. The functioning of the ERP system is based on the 
principle of generating corporate information for the purpose of its subsequent transmission and 
processing. This information is available to all departments of the enterprise: financial, marketing, 
production  departments,  human  resources  department  and  others.  All  planning  and analysis 
operations are divided in ERP into separate functional modules: 

• planning resources for the production of goods or services; 
• operational control over the implementation of plans, contracts, all types of accounting; 
• analysis of business results. 
• When implementing management systems, a company receives a number of benefits: 
• ease and accessibility of obtaining the necessary information; 
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• full control and synchronization of work processes; 
• standardization of reporting forms and information systems; 
• simplification of daily routine operations of all departments; 
• centralization and high-quality information protection, etc. 
Setting up an economic model for the development of the industry consists of a number of 

successive stages: 
- purpose and nature of functional connections, forecasting the volume of material and labor 

resources; 
- analysis of the organizational structure of production, analysis of specific properties of the 

modeled object; 
- analysis of the facility’s production departments in modeling; 
- construction of an economic-mathematical model for designing information connections 

of a set of problems. 
The introduction of such a system at the enterprise will improve the strict control of the state 

over the production and distribution of finished products of grape and wine production. This will 
help improve the quality and efficiency of management processes, as well as the growth of 
financial and economic indicators of production activities. 

Regional economic planning should include: 
- socio-political control of the processes of socio-economic development and their control 

through various government agencies; 
- assessment of the state of the socio-economic system at a specific point in time; 
- assessment of trends in the economic and overall development of the region; 
- designing the desired economic level for the future; 
- analysis of the possibility of using all necessary means to achieve the goals. 
Because of the centralized collection of information at each stage of the enterprise’s 

operation, all production resources of the enterprise can be significantly optimized. The 
introduction of such a system at the enterprise will improve the strict control of the state over the 
production and distribution of finished products of grape and wine production. This will help 
improve the quality and efficiency of management processes, as well as the growth of financial 
and economic indicators of production activities. 

In the general formulation of the problem of optimizing the strategic development of cluster 
entities, current agricultural methods of growing grapes and processing grapes into finished 
products are considered. As options for technological methods of the same farm, there may be 
different strategies for using sown areas for the consumption of wine products in the country and 
abroad, the development of new lands, the necessary capital investments for the development of 
grape farms, accounting for personnel and relevant specialists in viticulture. 

To ensure the required quality of grape products, the following are taken into account: the 
level of economic development of the industry; characteristics of the regional infrastructure of the 
industry; quality and variety of grapes; production and technological features of grape processing; 
the level of establishing marketing activities at the enterprise; factors of sales of finished products; 
factors of service provision by enterprises. 

In the work of Ziyadullaev N.S. economic and mathematical models for optimizing regional 
agricultural systems in relation to the cotton complex are outlined. To set up an economic and 
mathematical model for the development strategy of farms and processing wineries, we will use 
the following notation: 

C – number of vineyards; 
P – number of grape processing plants; 
G – the number of consolidated points of consumption of finished grape products, including 

sending products abroad. 
B – the number of possible options for using the n-th farm or dehkan enterprise for growing 

grapes; 



 

 
223 

𝑖𝑖 

𝑗𝑗 

𝑖𝑖𝑖𝑖 

𝑖𝑖𝑖𝑖 

𝑛𝑛𝑛𝑛 

𝑚𝑚𝑚𝑚 

𝑖𝑖 

𝑖𝑖 

𝑖𝑖 

𝑗𝑗 

𝑛𝑛𝑛𝑛 

𝑚𝑚𝑚𝑚 

rm is the number of options for the possible development of the mth plant for processing 
grape raw materials (m- 1, 2, ... P); 

S – number of grape varieties (for simplicity, the number of grape types is included in the 
varietal characteristics); 

M – number of varieties of wine products; 
𝛼𝛼𝑛𝑛= (αi1n, αi2n, … αisn) – vector of production of grape raw materials on the n-th farm or 

dekhkan enterprise under the i-th use case (n= 1, 2, …C; i= 1, 2…, hn) ; 
𝑏𝑏𝑚𝑚= (bj1m, bj2m, … bjpm) – vector of production capacities of the m-th plant under the  j- 

th variant of its development; 
lip – consumption rate of the S grape variety for the production of a unit of the p variety of 

products. (s=1, 2..., S; p= 1, 2,... M); 
З1𝑚𝑚– costs for growing a unit of the sth type of grapes at the mth plant with the jth variant 

of its development (m = 1, 2, ... P; i = 1, 2 ..., hn;s = 1, 2, ... S); 
З2𝑚𝑚- the cost of producing a unit of the p – th variety of grape products at the m – th plant 

with the j – th variant of its development (m = 1, 2, … P; j = 1.2, … rm ; p = 1, 2 , ..., M); 
Lp – lower limit of the total volume of output of the p-th type of grape products (p= 1, 2, 

…M; s=1, 2, …, S); 
𝐹𝐹 𝑠𝑠 – costs of delivering a unit of the sth grape variety from the nth farm or dekhkan farm 

to the mth winery (n = 1, 2, … C; m = 1, 2, … P; s= 1, 2, … S); 
𝑓𝑓𝑝𝑝 – costs of delivering a unit of the p-th variety of grape products from the m-th plant to 

the k-th point of its consumption (m=1, 2, …P; k = 1, 2, …G; p= 1, 2 , …, M) 
Hkp is the lower limit of the need for the p-type of finished grape products at the k-th point 

of consumption; 
𝑏𝑏𝑖𝑖𝑖𝑖– capital investments, costs associated with the adoption of the i-th option for using the 

n-th farm or dekhkan enterprise (n= 1, 2, … С; i= 1, 2, …hn); 
𝑄𝑄2𝑚𝑚– capital costs associated with the adoption of the i-th use case of the n-th industry 

facility (n= 1, 2, … С; i= 1, 2, …hn); 
K – the maximum possible funds allocated for capital investments for the development of 

the industry; 
Required quantities: 
𝑏𝑏𝑛𝑛– an integer variable that takes the value 1 if the i-th option for growing grapes is adopted 

in the nth farm in the industry, and O - otherwise (n= 1, 2, … C; i= 1, 2, …hn ); 
𝑒𝑒𝑚𝑚– an integer variable that takes the value 1 if the j development option is accepted and O 

otherwise (m = 1, 2, ... P; j = 1, 2, ... rm); 
𝑥𝑥𝑠𝑠    – volume of supplies of the sth grape variety from the nth farm s to the winery (n= 1, 2, 

… C; m = 1, 2, … P; s= 1, 2, … S); 
𝐽𝐽𝑝𝑝 – volume of supplies of the p-th grade of finished wine products from the m-th processing 

winery to the k-th point of consumption (m=1, 2, …P; k = 1, 2, …G; p= 1, 2, … , M) 
Objective function: minimizing the total costs of growing grapes for processing wineries; 

production of finished products and delivery to consumers. 
The economic-mathematical model has the form: 

 

∑С,П,ℎ𝑛𝑛 𝑧𝑧𝑛𝑛 × ∑𝑆𝑆 𝑎𝑎𝑖𝑖𝑖𝑖 ×З𝑖𝑖𝑖𝑖    ×  𝑥𝑥𝑠𝑠    +  ∑С,П,𝑆𝑆 𝐹𝐹𝑠𝑠 ×  𝑥𝑥𝑠𝑠 +  ∑С,𝑅𝑅𝑅𝑅 𝐵𝐵𝑚𝑚   × 
𝑚𝑚=1;𝑛𝑛=1;𝑠𝑠=1   𝑖𝑖 𝑖𝑖=1 𝑖𝑖𝑖𝑖 𝑛𝑛𝑛𝑛 𝑚𝑚=1;𝑛𝑛=1;𝑠𝑠=1 𝑛𝑛𝑛𝑛 𝑛𝑛𝑛𝑛 𝑚𝑚=1;𝑗𝑗=1  𝑗𝑗 

∑Р,Г З2𝑚𝑚   ×  𝑒𝑒𝑝𝑝 + ∑Г,П,М 𝑓𝑓𝑛𝑛 × 𝑦𝑦𝑝𝑝 min (2) 
𝑛𝑛=1;𝑘𝑘=1 𝑗𝑗𝑗𝑗 𝑚𝑚𝑚𝑚 𝑘𝑘=1,𝑚𝑚=1,𝑝𝑝=1 𝑚𝑚𝑚𝑚 𝑛𝑛𝑛𝑛 
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𝑦𝑦 y 

 

The first term is the cost of growing grapes, the second is the cost of delivering grapes to 
wineries for processing, the third is the cost of processing finished wine products; fourth - the costs 
of delivering finished products to the market or consumers.Then the balance equation connecting 
the variables x_nm^s and z_i^n, on the left side is the volume of supplies of the 1st grape variety 
from the nth farm to all grape processors, and on the right side is the volume of production of the 
Sth variety in the nth farm, will look like: 

𝑍𝑍𝑛𝑛  = 1 or 0, 𝑈𝑈𝑚𝑚= 1 или 0, (3) 
𝑖𝑖 𝑙𝑙 

(n = 1, 2, … C; m = 1, 2, … П; i= 1, 2, …hn;j = 1,2, … rm) 
𝑥𝑥𝑠𝑠    ≥ 0 ; 𝑦𝑦𝑝𝑝    ≥ 0 (4) 

𝑛𝑛𝑛𝑛 𝑚𝑚𝑚𝑚 

(n = 1, 2, … C; m = 1, 2, … П; k= 1, 2, …Г;s = 1,2, … S; p= 1, 2, … H) 
∑П 𝑥𝑥𝑠𝑠 = ∑ℎ𝑛𝑛  𝑧𝑧𝑛𝑛𝑎𝑎𝑠𝑠 (5) 

𝑚𝑚=1   𝑛𝑛𝑛𝑛 𝑖𝑖=1   𝑖𝑖 𝑖𝑖 

(n = 1, 2, … C; s = 1,2, … S). 
1) Limitations on the production capacity of each grape processing farm for each product 

variety: 
∑Г 𝑦𝑦𝑝𝑝

 ≤ ∑2𝑚𝑚  𝑢𝑢𝑚𝑚𝑏𝑏𝑚𝑚 (6) 
𝑘𝑘=1    𝑚𝑚𝑚𝑚 

(m = 1, 2, … П; p= 1, 2, …M) 
𝑗𝑗=1   𝑗𝑗 𝑗𝑗𝑗𝑗 

 

5) Restrictions on the use of resources at processing wineries; on the left side is the 
consumption of varieties of wine products at the m-th processing winery; on the right side is the 
volume of the S-th type of resource supplied by all farms to the m-th plant; 

𝑀𝑀 
𝑝𝑝=1 

(m = 1, 2, … П; s = 1,2, … S) 
𝑑𝑑𝑠𝑠𝑠𝑠 ∑Г

=1 
𝑝𝑝 
𝑚𝑚𝑚𝑚 y

p
mk  ≤ ∑𝐶𝐶

 𝑙𝑙 
𝑛𝑛𝑛𝑛 (7) 

5) Restrictions on the volume of supplied p-th grade of wine products at the k-th point 
of its consumption must be no less than the lower limit Hkp: 

П 
𝑚𝑚=1 

𝑝𝑝 
𝑚𝑚𝑚𝑚 ≥ Hkp (8) 

(𝑘𝑘 = 1, 2, … П; 𝑝𝑝 = 1, 2, … 𝑀𝑀) 
6) In the restrictions for each industry object, only one option for its use should be accepted: 

∑Г𝑛𝑛 𝑧𝑧𝑛𝑛zn =1 (9) 

(n = 1, 2, … C) 
𝑖𝑖=1   𝑙𝑙 1 

7) In the restrictions for each plant, only one option for its development should be accepted: 
∑𝑟𝑟𝑟𝑟  𝑢𝑢𝑚𝑚=1 (10) 

(m = 1, 2, … П) 
𝑗𝑗=1  𝑗𝑗 

6) Restrictions on the total volume of output of the p-th grade of finished wine products must 
not be lower than the specified output limit: 

 
(p = 1, 2, … M) 

Г 
𝑘𝑘=1 

𝑝𝑝 
𝑚𝑚𝑚𝑚 

П p 
𝑚𝑚=1   mk ≥ 0 (11) 

7) Limitations on the amount of allocated capital investments in the development of the 
industry: 

∑𝐶𝐶 𝑄𝑄1𝑛𝑛 ∑ℎ𝑛𝑛 𝑧𝑧𝑛𝑛 + ∑П 𝑄𝑄2𝑚𝑚  ∑𝑧𝑧𝑧𝑧  𝑢𝑢𝑚𝑚 (12) 
𝑛𝑛=1    𝑖𝑖 𝑖𝑖=1   𝑖𝑖 𝑚𝑚=1   𝑗𝑗 𝑗𝑗=1  𝑗𝑗 

∑ 

∑ 

∑ ∑ 
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This problem with conditions (2 - 12) should be considered as a generalized statistical problem of 
the development strategy of all parts of the cluster system of viticulture and winemaking. 

Based on the above stages of the technological chain, a plan is formed that covers all the results 
obtained. Analysis of the organizational plan will help enterprises carry out control and management 
activities in the process of operation. Based on the organizational plan, efficiency planning is carried out, 
characterized by a system of indicators reflecting the ratio of costs and results in relation to its 
participants. 

When solving business process modeling problems, an optimization problem is solved, which 
consists in choosing the optimal solution option among a limited set of alternative options. The best 

solution will be the solution that delivers the maximum or minimum value to the objective  function,  
depending  on  the  substantive  meaning of  the  problem.  The  value  of theobjective function is the 

overall economic effect, the calculation of which takes into account all income and costs. 
Optimization problem models have many different formulations. Depending on the elements 

of the models (initial data, sought variables and types of dependencies), the following classification 
can be carried out (Table 2): 

Table 2 
Classification of optimization problem models 

Initial data Searched variables Dependencies Problem class 
deterministic Continuous linear linear programming 
deterministic Integers linear integer 
deterministic continuous, nonlinear programming 
stochastic integers linear, nonlinear 

 

As a selection criterion for growing effective competitive breeding industrial grape varieties, 
the following expression is accepted: 

К= П ; (15) 
Ив+Ип 

 
Where P is the net profit received; 
Iv and Ip are the costs, respectively, associated with the cultivation (Iv) and processing of 

selected industrial grape varieties (Ip). 
The task of growing effective selective grape varieties is formulated as follows. Let “r” be 

the number of land plots allocated for vineyards and “m” the number of harvests of competitive 
industrial grape varieties expected from these plots. The amount of labor resources employed in 
each of the vineyards is known; technical and economic characteristics of competitive breeding 
industrial grape varieties. It is necessary to select such breeding grape varieties that would allow 
achieving maximum total profit in the production of wine products with specified qualitative, 
quantitative and taste indicators. 

This task was formalized using LP methods. From the available “j” breeding grape varieties, 
those were selected for which the objective function (F) reaches a maximum. 

F=∑𝑚𝑚 
1 ∑𝑟𝑟 

=1 𝑂𝑂𝑗𝑗𝑗𝑗  ∗ 𝑥𝑥𝑗𝑗𝑗𝑗 → max, (17) 
𝑗𝑗= 𝑘𝑘 

Subject to the following restrictions: 
3) For the use of sown areas, 

∑𝑚𝑚     𝑥𝑥𝑗𝑗𝑗𝑗≤ Sk, (k=1, 𝑟𝑟𝑟), (18) 
𝑗𝑗=1 𝑑𝑑𝑗𝑗𝑗𝑗 

4) For the use of labor resources, 
∑𝑚𝑚 

1 ∑𝑟𝑟 
=1 𝑃𝑃𝑔𝑔𝑔𝑔𝑔𝑔 ∗ 𝑥𝑥𝑗𝑗𝑗𝑗 

 
 

≤ 𝑇𝑇𝑞𝑞𝑡𝑡, (g=1, g̅, (t=1, 𝑡𝑡̅), (19) 

𝑗𝑗= 𝑘𝑘 
5) For the use of funds, 

∑𝑚𝑚 
1 ∑𝑟𝑟 

=1 𝑎𝑎𝑗𝑗𝑗𝑗  ∗ 𝑥𝑥𝑗𝑗𝑗𝑗 
 

≤ 𝐷𝐷𝑞𝑞𝑞𝑞,  (t=1, 𝑡𝑡𝑡), (20) 
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𝑗𝑗= 𝑘𝑘 
6) For the use of mineral fertilizers, 

∑𝑚𝑚 
1 ∑𝑟𝑟 

=1 𝑀𝑀𝑗𝑗𝑘𝑘  ∗ 𝑥𝑥𝑗𝑗𝑘𝑘 ≤ Мw, (w=1, 𝑤̅𝑤), (21) 
𝑗𝑗= 𝑘𝑘 

7) On the volume of wine production, 
𝑚𝑚 
𝑗𝑗=1 𝑥𝑥𝑗𝑗𝑘𝑘 ≤ Вj, (j=1, 𝑚̅𝑚), (22) 

8) На неотрицательность объемов производства винодельческой продукции 
В𝑚𝑚𝑚𝑚𝑚𝑚  ≤ 𝑥𝑥𝑗𝑗𝑗𝑗  ≤ В𝑚𝑚𝑚𝑚𝑚𝑚 , (23) 

𝑗𝑗 𝑗𝑗 
where k is the serial number of the vineyard, 
k=1,…..n; j- selection grape variety, j=,…..n; 

 
djk is the yield of grapes of the j-th selection variety in the k-th vineyard; 
xjk – volume of grapes of the j-th selection variety grown on the k-th plot of land; 
Pgtjk is the rate of expenditure of the g-th type of labor in the k-th vineyard when growing 

grapes of the j-th selection variety in the t-th season; 
Sk is the sown area of the k-th vineyard; 
Mwjk is the rate of consumption of mineral fertilizers for cultivated grapes of the w-th type 

when cultivating wine grapes of the j-th selection variety in the k-th vineyard; 
Оjk – the volume of profit received from a unit of cultivated grapes of the j-th selection 

variety in the k-th vineyard; 
t – serial number of the wine-growing season; 
q – type of labor; 
Atjk – is the rate of cash expenditure when growing grapes of the j-th selection variety in the 

t-th season in the k-th vineyard; 
Tqt – is the amount of labor resources of the qth type available on the farm in the tth season 

when growing grapes; 
Dt – is the amount of funds of the farm in the t-th season; 
W- type of mineral fertilizers; 
Vw – volume of w-type mineral fertilizers; 
В𝑚𝑚𝑚𝑚𝑚𝑚 and В𝑚𝑚𝑚𝑚𝑚𝑚 - minimum and maximum permissible volumes of grapes of the j-th selection 

𝑗𝑗 𝑗𝑗 
variety allowed for cultivation; 

The solution to this problem does not allow us to take into account the final result of the sale 
of grape products on the world market. When calculating the costs and results of the agricultural 
sector, internal price lists for grapes are taken as a basis. In the processing industries, wholesale 
prices of 1 ton of grape products and the cost of 1 ton of grape products according to the price list 
are taken as the basis for costs and results. 

Planning at the initial stage in the grape and wine industry is made on the basis of forecast 
estimates, which especially applies to the seasonal period when the volume of the harvested grapes 
is not known in advance. To increase production efficiency in a market economy, the development 
strategy developed by the enterprise is the most important tool for internal management of 
economic activities. 

In many studies, the model for determining product competitiveness considers the 
integration of pricing and non-price policies. Many scientists are of the opinion that the 

competitiveness of products is determined by price and market demand [2]. 

Ки.к.с = Кц.к.* Кн.к.с = Цк * Кн 
  

Цн Кк 
, (24) 

∑ 
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where K.k.s is the coefficient of integral competitiveness of the enterprise’s products; 
Kts.k. – coefficient of price competitiveness of products; 
Kn.k – coefficient of non-price competitiveness of products; 
Цk is the price of the main competitor’s products; 
Цn – the price of our product; 
Kk – quality of the main competitor’s product; 
Kn – the quality of our product. 
With an increase in the level of implementation of intensive technologies and advanced 

methods of rational organization of production, the influence of natural and climatic factors on 
productivity decreases. Therefore, the literature proposes the use of a calculation formula, taking 
into account the fact that agricultural organizations in the region have approximately the same 
conditions for increasing grape yields [1]: 

𝑦𝑦𝑥𝑥=𝑦𝑦𝑖𝑖+ lg𝑦𝑦0  ∙𝑎𝑎𝑖𝑖𝑡𝑡 (25) 
lg𝑦𝑦𝑖𝑖 

where 𝑦𝑦𝑦𝑦 is the estimated (planned) grape yield for the future; 
 𝑦𝑦𝑦𝑦–average actual grape yield at the beginning of the planning period for the organization; 

𝑦𝑦0–average actual grape yield in similar organizations in the region; 
𝑎𝑎1–regression coefficient characterizing the possible average annual increase in productivity 

in the organization; 
𝑡𝑡–year number, assuming that 𝑡𝑡=1 in the first year of the planning period. 
The productivity of the average annual harvest is considered depending on the actual 

productivity of the grape garden: 
𝛥𝛥𝛥𝛥 

𝑦𝑦𝑥𝑥=𝑦𝑦0 𝑒𝑒𝑦𝑦0 √𝑙𝑙𝑙𝑙𝑙𝑙 (26) 
where 𝑦𝑦𝑦𝑦 is the promising yield of the vineyard; 
𝑦𝑦0  – actual (on average for 2–3 years) vineyard yield; 
Δ𝑢𝑢 – the difference between the prospective and actual yield; 
𝑎𝑎 – regression coefficient; 
𝑡𝑡 – duration of the planning period. 
The production cycle of grape products is a category that depends on a number of factors 

and a wide range of tasks facing each of them. The task arises of establishing connections 
between individual factors of the organization’s internal environment. The existence of a large 
number of heterogeneous organizations included in one production cycle prevents the 
construction of a universal model of cluster development. Uncertainty represents the influence 
of a number of factors influencing the development of an industry cluster. 

Based on the above stages of the technological chain, a plan has been formed that covers all 
the results obtained. The analysis of this plan, being organizational, allows the management of 
intersectoral enterprises to carry out control and management activities in the process of operation. 
Based on the organizational plan, efficiency planning is carried out, characterized by a system of 
indicators reflecting the ratio of costs and results in relation to its participants. 

When solving business process modeling problems, the question of choosing the best 
solution from alternative options is often raised. The option that solves the problem of process 
optimization is the best. The best solution will be the one that provides the objective function with 
the largest or smallest value, depending on the substantive meaning of the problem. The value of 
the objective function is the overall economic effect, the calculation of which takes into account 
all income and costs. 

According to calculated data, today in the studied region the area of vineyards is distributed 
as follows: table varieties - 42%, sultanas - 24.5% and technical varieties - 33.5%. Maintaining 
this ratio of table, sultana and technical grape varieties is optimal and will give maximum profit. 
The results showed the feasibility of increasing the sowing of technical grape varieties. 

The construction of a set of tasks for the enterprise begins with the construction of a calendar 
schedule for the launch of grape processing with the imposition of some restrictions related to the 



 

 
228 

assessment of the state of technological parameters. 
In conditions of cluster planning, the initial stage begins with crop production, for example, 

with grape farms, then with production processing at wineries, which is associated with primary 
harvested raw materials, then there is a need to predict the volume of procurement of assorted raw 
materials and technical and economic, production indicators at various stages and links of cluster 
planning. These probabilistic planning processes constitute the 7th class of problems: 

1) “Forecasting technical and economic indicators”; 
2) “Design and planning of the organization of production structure”; 
3) “Strategic planning”; 
4) “Operational and production planning”; 
5) “Production and transport tasks”; 
6) “Integrated management of technological production processes”; 
7) “Balance of grapes and grape products produced.” 

 The core of the cluster planning method is the strategic goal, specified in a number of tasks of the cluster 
planning system. This system can be implemented most effectively by developing long-term targeted 
development programs for the region, industry, industrial association and enterprise. The formulation of 
complex cluster planning optimization problems falls into a number of successive stages: 

- purpose and nature of functional connections, forecasting the volume of material and 
labor resources; 

- analysis of the organizational structure of production; 
- analysis of the similarity of properties and conditions of production divisions of the 

control object and analysis of possible restrictions and target functions; 
- building information links between sets of tasks; 
- problem solving and experience in its implementation in production (Fig. 7). 

 

Rice. 7. Sequence of stages in setting a set of optimization problems for a cluster 
planning system in the strategic management of an enterprise. 

The scheme was developed by the authors. 
 

According to the diagram in Fig. 8, the strategic development of the industry develops 
tasks for each stage of the production chain. The final stage has the greatest ramification, as 
it is the source for identifying new goals. 
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Fig.8 Scheme of distribution of control tasks. 
The diagram was compiled by the authors. 

 X – Strategic objectives set for the region’s industry 
1- Tasks that need to be completed at the grape growing level; 
1.1; 1.2; … 1.n – subtasks when growing grapes 
2 – Tasks to achieve the goal at the level of primary grape processing; 
2.1; 2.2; … 2.n – subtasks during the primary processing of grapes; 
3 – Problems requiring the necessary solution at the level of secondary production 
3.1; 3.2; … 3.n – subtasks in secondary production; 
4 – Tasks when selling products; 
4.1; 4.2; … 4.n – subtasks when selling finished products 
The formation of an econometric model created on the basis of the taste qualities of wine 

products will reduce the risk of uncertainty. 
In the system of forecasting and analytical calculations in the grape and wine industry, the 

functional purpose of the industry model is to coordinate economic and industry indicators at each 
stage of the production process. It is based on a step-by-step calculation of key inter-industry 
balance tables based on data provided by reporting organizations. This includes enterprises in the 
agricultural industry, enterprises in the wine industry and trade organizations. 

The forecast at various planning intervals in the wine industry is the basis for calculating and 
adjusting the output. To achieve better results, the assigned tasks should be understood 
comprehensively and implemented in accordance with the established task structure. 

6. Soliev A. Kodirov H. Clustering of the economy is the most important factor 
in strategic planning. Journal “Iktisodiyot: tahlillar va prognozlar” No. 1 October 
2019. P.103-108 

7. The basis for calculating the business process planning of the technological chain for the 
grape industry was drawn up initially, predicting the market demand for grapes and their processed 
products. In increasing the production efficiency of the grape and wine complex, the rational use 
of all available resources is important. If we take into account the material intensity of the 
production of this complex, then the rational use of raw materials is the most important condition 
for ensuring competitiveness and adaptation to changes in market conditions. In this direction, one 
of the pressing problems is the selection of competitive breeding grape varieties. 

Forecast for obtaining quality grapes by variety 
αij= α1j + α2j + α3j + …..αnj, 

α – indicator of the assortment of table grape varieties; 
i – number of farms growing wine grape varieties (i= 1, 2, … n); 
j – grape variety; 

βij=β1j + β2j + β3j + …..βnj, 
β – indicator of assortment of sultana grape varieties; 
i – number of farms growing wine grape varieties (i= 1, 2, … n); 

 

 

2 
 

 

1.1 1.2 1.n 3.1 3.2 3.n 

2.1 2.2 2.n 4.1 4.2 4.n 
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j – grape variety; 
ρij= ρ1j + ρ2j + ρ3j + …..ρnj, 

ρ – indicator of the assortment of technical grape varieties, 
i – number of farms growing wine grape varieties (i= 1, 2, … n), 
j – grape variety, 
Total volume of grapes grown in the region (V) 

V = ∑(α+β+ρ)ij, () 
Planning at the initial stage in the grape industry is made on the basis of forecast estimates, 

which especially applies to the seasonal period when the volume of the harvested grapes is not 
known in advance. 

Increasing the economic efficiency of production is an objective law of production 
development, because the development of the industry always requires an increase in the quantity 
of products produced, an improvement in their quality, a reduction in costs and an increase in 

 production development funds. Therefore, economic efficiency is considered one of the main criteria for 
production development. 

Unfortunately, there is no possibility of analyzing the requirements of foreign consumers for 
the quality of wine products, as well as the associated degree of influence on purchase prices, and, 
in turn, on economic efficiency. Therefore, the most effective breeding grape varieties found using 
the model may not fully meet the requirements of foreign consumers. 

Thus, the solution obtained from the model requires further adjustment taking into account 
the requirements set by the market for the quality of wine products. In this case, a number of world 
market requirements for the technical, technological and economic characteristics of selected 
grape varieties should be taken into account. To implement such adjustment, a mutual comparison 
method is proposed. Its essence is a generalized comprehensive assessment of selected grape 
varieties using an integral indicator calculated on the basis of partial indicators. 

In the system of forecasting and analytical calculations in the grape industry, the functional 
purpose of the industry model is to coordinate economic and industry indicators at each stage of 
the production process. It is based on the step-by-step calculation of key inter-industry balance 
tables, based on data provided by reporting organizations. In our case, this includes agricultural 
enterprises, grape processing enterprises and trade organizations. 

The experience of a number of practical forecast calculations shows that this design makes 
it possible to increase the overall validity and interpretability of the final forecast results, which 
contribute to planning the long-term activities of the enterprise. 

 
List of used literature 

1. Ziyadullaev N.S. “Modeling of regional economic systems” M. Publishing house 
“Science”. 1993 252 pp. 

2. Kasymov S.M. “Modeling of cotton industry planning processes” Tashkent. Publishing 
house "Uzbekistan". 1983 

3. Akmal Durmanov, Azamat Tabayev, Saidakmal Kasimov. Methodology for Calculating 
Maximum Income in the Greenhouse Economy. AIP Conference Proceedings, 2023. 
https://www.scopus.com/authid/detail.uri?authorId=57216650613. 
https://www.scopus.com/sourceid/26916?origin=resultslist 

4. Sapaev D.Kh. The role of marketing in modeling the development of the grape and wine 
cluster. Oriental Renaissance: Innovative, educational, natural and social sciences VOLUME 1 | 
ISSUE 4 ISSN 2181-1784 Scientific Journal Impact Factor SJIF 2021: 5.423 Pages: 447-454 

5. Khudoiberdiev M.M. Development strategy for the regional agro-industrial cluster. 
Universum: economics and jurisprudence: electronic. scientific Magazine No. 4 (79) March 2021. 

Novikova Yu.O. Agro-industrial clusters as a form of innovative development of the 
industry. Scientific journal “Management Issues” No. 6 2018 P. 137-146 

8. Litvinova T.V. Formation of clusters as a direction of innovative development of the 
regional economy (using the example of the wine industry of the Krasnodar region). Author's 



 

 
231 

abstract. dis. for the academic degree of Candidate of Economic Sciences Specialty 08.00.05 – 
Economics and management of the national economy (regional economics). Krasnodar – 2011 

9. Gusakov E. Clusters as a system for organizing effective management. Agricultural 
Economics No. 4, 2020 Page. 28-33 

10. Kasimov Saidakmal, Kholikova Rukhsora. Classification of enterprise goals in strategic 
management at cotton processing complex. Journal of Critical Reviews. 7 (6) 2020. 
https://www.jcreview.com/paper.php?slug=classification-of-enterprise-goals-in-strategic- 
management-at-cotton-processing-complex. 


