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Abstract. The article presents the approaches of linear programming in the cluster
transformation of the regional agro-industrial complex in the context of the need to
mobilize the genetic resources of plants and animals. This study is aimed at solving the
problems of increasing agricultural productivity as a result of synergistic effects from
the implementation of science-intensive projects to mobilize the genetic resources of
plants and animals, which is possible with territorial and sectora integration. In the
context of the transformation of economic relations, the development of integration
processesin the agro-industrial complex has acquired strategic importance, which is due
to the need to stabilize the economic situation of agricultural formations, restore
damaged industrial and economic ties, and observe the parity of interests of all sectors
and economic entities. Processing enterprises also seek to secure stable incomes, thanks
to the availability of areliable raw material base or markets for products.
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1Introduction

The most widespread in practice are integrated agricultural
enterprises in the form of a simple partnership, joint-stock
company, association, union, consumer cooperative, holding
company. The choice of one form or another depends on the
economic situation in the region, the state of the food market,
forms of capital pooling, participation in management, and
decisions of administrative bodies. Regardless of the chosen form
for al integrated agro-industrial formations, the combination of
al links (from production to processing and sae) and the
combination of interests of agricultural producers and processing
enterprises remains characteristic. (Sumner, et a 2010; Enright et
al 2003; Beilin, 2016).

When carrying out joint activities without forming a legal entity,
participants in an agro-industrial association conclude an
agreement on the formation of a simple partnership (agreement on
joint activity). This makes it possible to improve the economic
conditions for the activities of counterparties, as certain tax
privileges apply to simple partnerships. In addition, the agreement
allows us to solve the tasks to increase production, improve its
quality, competitiveness, creates all conditions for each enterprise
to fulfill its responsibilities. (Ostergaard & Park, 2015; Hufbauer
et a 2008; Igor & Beilin, 2018; Khmeleva et a 2015; Kling, et a
2010).

The most common organizational and economic form of agro-
industrial integration is a joint-stock company, where the
formation of relationships between agricultural producers and
processing enterprises is carried out on a contractua basis, with
each participant retaining al the rights and obligations of a lega
entity. A more complex agro-industrial formation is a holding
company. In it, the integration process is initiated not by
agricultural producers, but by processing enterprises. The creation
of holding-type associations is possible and appropriate if, along
with insolvent enterprises, a financially sound organization is a
potential participant in the association. It should not only have the
necessary financial resources to fulfill the role of the parent
company, but also have economic and other interests that can best
be realized in this role (Khmeleva & Bulavko, 2016; Zadeh,
2002; Lichtenberg et a 2010; BEILIN & KHOMENKO, 2018;
Unnevehr, et a 2010).

2 Methods

Any linear programming problem, regardless of the type of
record, can be reduced to standard and canonical form and solved

by the simplex method, which in a sense is a universal linear
programming method. The simplex method algorithm is iterative
in nature. The algorithm for solving the linear programming
problem by the tabular simplex method consists of the following
steps:

1. Caculate andfill in theinitial simplex table with avalid unit
basis, including the index row;

2. Find theresolving column;

3. Findthe permission line;

4. Cdculate all parameters of the matrix by the Jordan-Gauss
method;

5. Anayzethe received datain theindex row.

The tables of the simplex method must be built until an optimal
plan is obtained. The plan will be considered optimal if there are
only zeros and positive numbers in the last index row of the
simplex table. When constructing the simplex method, it was
assumed that al the support plans are non-degenerate, which
ensured that the optimal plan was obtained in a finite number of
steps. In the case of a degenerate plan, the calculations are carried
out similarly, but in this case, areturn to the old basis is possible,
which leads to the so-called looping.

3 Results And Discussion

The most preferred for agricultural producers in the conditions of
mobilization of the genetic resources of plants and animals are
cooperative formations, since they most fully reflect their
interests. As founders or members of a cooperative, they receive
the right to process their products on the terms set by themselves,
based on available opportunities, independently manage the
income received, avoiding additional taxation. The regulation of
economic relations within a cooperative and with other
organizations is achieved in various ways, including through
treaties and agreements on mutually beneficial cooperation.

A new direction in the integration of activities to mohilize the
genetic resources of plants and animals is the creation of financial
and industrial groups. However, this process is very slow and,
above al, because there are serious restrictions on their formation
and activities: participation of enterprises and organizations in
more than one group is not alowed; Mandatory joining the
financial and industrial group of supply and marketing
organizations, banks or other credit institutions; Subsidiaries and
enterprises may be part of the financial and industrial group only
together with their main company (Fig. 1).

Figure 1. Simplex optimization of the limitations of
the formation and activities of financial and
industrial groups for the mobilization of genetic
resources of plants and animals

An analysis of the various options for interaction between
regional agricultural enterprises allows us to conclude that no
form has an absolute advantage over others, so the development
of integrated structures in accordance with regional characteristics
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is logical. In this regard, five main directions of normalizing the
economic conditions for the creation and functioning of agro-
industrial associations to mobilize the genetic resources of plants
and animals can be identified:

Ingtitutional change;
Mutual economic support for integration participants;
Organization of partnership economic relations;

Revival and adaptation to modern conditions of the system of
internal production calculation;

Organizational, economic and legal assistance of the state and all
interested non-state structures

The mechanisms for the practica implementation of these
directions of mobilizing the genetic resources of plants and
animals can be put into effect both in the organization of new
agro-industrial associations and in previously created integrated
structures (Fig. 2).

Figure 2. Simplex optimization of the normalization of the
conditions for the creation and functioning of agro-
industrial associations to mobilize the genetic
resources of plants and animals

In the framework of this study, a methodology has been
developed for clustering commodity producers in the field of
mobilizing plant and animal genetic resources for the agricultural
efficiency of the region, which is a set of logicaly structured
optimization models. Structurally, the technique consists of two
blocks. The first block is the modeling of indicators reflecting the
effectiveness of agriculture in all categories of farms in the
region:

A model of the growth rate of agricultural products depending on
the growth rates of crop and livestock production;

A model of the growth rate of crop production, depending on the
growth rate of the yield of cereals, potatoes and vegetables;

Livestock production growth rate model depending on the growth
rate of the average annua milk yield in agricultural enterprises
(per cow) and the volume of livestock and poultry meat
production

The second block is the modeling of indicators characterizing the
effectiveness of the agricultura sector in the context of
agricultural enterprises of various organizational and legal forms
and taking into account the scale of activity:

Cereal and soybean production models;

Milk and meat production models;

Models of revenue from sales of agricultural products

The study of a set of indicators for assessing structural changes
(based on economic and mathematical models) makes it possible

to determine the degree of change in the benefits or threats in the
agricultural  structures of the economy. The results of this

assessment can be used to optimize the agricultural structure in
order to create new competitive advantages of agricultura
products, agricultural producers rural areas (Fig. 3).
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Figure 3. The study of aset of indicators to assess
the structural changesin the cluster transformation
of theregional agro-industrial complex in the
conditions of mobilization of the genetic resources
of plants and animals

Cluster organization in the field of mobilization of plant and
animal genetic resources and their use in order to increase the
competitiveness of the regional economy is currently
insufficiently studied. Meanwhile, the formation and functioning
of agro-industrial clusters will create favorable conditions for the
innovative development of regional food systems. Clusters enable
regional authorities to implement a strategy for the socio-
economic development of the region in the direction of ensuring
the competitive advantages of the regional economy, introducing
innovations the territorial economic system. In the concept of the
development of agrarian clusters, based on a system-synergetic
approach, an agrarian cluster is defined as a system of
interconnected forms of organizing activities that are integrated
with the goal of simultaneously and solving environmental
problems and introducing innovative technologies into production
that turn “waste” into rural development resources farms. Thus, it
is emphasized that the formation of clustersis based on the use of
innovative technologies that generate a certain division of labor;
clustering will help transform agriculture into a high-tech,
industrialized, energy-producing, self-sufficient, diversified
industry; at the same time, there will be a significant decrease in
the energy intensity of gross agricultural output and the country's
GDP as awhole and a significant increase in food exports.

4 Summary

Despite the obvious, proven by world practice, advantages of the
cluster approach, its usein Russiais limited due to the presence of
a number of problems. In the field of mobilizing the genetic
resources of plants and animals, this is the lack of relevant
practical experience, the necessary staff and the low level of
development of the agricultural sector in most regions of the
country. The advantages of the cluster approach are that it realy
gives high importance to the microeconomic component and takes
into account the territorial and social specifics. As a result, the
implementation of this approach, stimulating the effective
development of the region, increases the competitiveness of its
production systems, products, increases employment, budget
revenues and the competitiveness of the regional economy as a
whole.

5 Conclusions

In the field of mobilizing the genetic resources of plants and
animals, two types of clusters can be distinguished: those initiated
“from above” and “from below”. The “top” initiative means that
the state decides to create clusters based on the complex
mathematical model of development that has been built, and
“bottom” means that cluster programs are initiated by the local
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business community. Some researchers are of the opinion that in
Russia it makes no sense to build clusters “from above”: because
of the low share of added value of small enterprises and their
small number, developed spatial clusters are out of the question.
The artificial creation of clusters using mathematical methods will
lead to the selection of existing industrial complexes. Therefore, it
is necessary to focus on the formation of regional clusters in new
industries that have developed in recent years, such as the
mobilization of plant and animal genetic resources. The combined
approach to the development of regional agrarian clusters in
agriculture under Russian conditions is determined by the
fundamental features of agricultural production. Thisis its capital
intensity and low capital productivity, a long payback period
(from investing to receiving productsin crop production takes 10-
12 months, in livestock production - two years or more),
dependence on natural processes, natural and climatic conditions,
low elastic demand food, the need for state intervention.
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