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Abstract. The purpose of this study is to develop a model for managing
changes in agriculture, based on the use of agricultural engineering tools.
Theoretical studies were carried out using the methods of system analysis
and generalization of existing scientific developments in the development
of agriculture digitalization. As an outcome of the study, the following
results were obtained: - the main problems that prevent using
of engineering tools to manage changes in domestic agricultural
enterprises, were identified; - the main tools of agricultural engineering in
the context of changes were identified; - depending on the methods
and tools used, a comprehensive engineering model is proposed in order to
ensure the management of changes occurring in domestic agricultural
enterprises in a crisis environment.

1 Introduction
Management of changes at any stage of economic development, apart from the cycle phase,
is relevant, acquiring special significance in crisis conditions.
At present, the world economy is experiencing unprecedented exogenous shock caused
by the spread of a new coronavirus infection [1,2]. Most of the previous crises hit humanity
at a certain point in time and at the regional level, the COVID-19 pandemic has developed
globally, and the radical measures taken by the government of many countries to contain it
have caused enormous damage to all sectors of the economy. At the end of 2020,
the global forecast defines a 3% reduction in real GDP, while in developed countries the
decline will be 6.1% [3 -5].
That's why the current conditions for the development of the world economy necessitate
the use of a change management approach. Such a change management system, regardless
of the industry in which it will be applicable, can only be built on the basis of a
computerized complex that includes the appropriate algorithms and engineering
instruments.

2 Methods and materials
In the course of the study, the following methods were used: categorical analysis,
comparative analysis and synthesis.
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Categorical analysis was used to identify the content of the "engineering" concept,
analysis and synthesis methods were used to integrate theories and concepts, scientific
developments on the problems of the agro-industrial complex development.
The study is based on the materials of the national program "Digital Economy of the
Russian Federation", materials stated in the articles of Russian and foreign economists,
periodicals.

3 Research results
The term "engineering" in modern scientific use has appeared relatively recently and is
associated with the periods of automation, informatization and following digitalization of
countries such as the USA, Italy, France in the late seventies of the twentieth century.
At present, the application of engineering methods for managing changes undergoes not
only at the level of an individual economic entity, but also at the level of public policy. A
well-defined system for choosing innovative methods for changes management in solving
information problems is reflected in the instruments of the domestic budget, tax and
customs and tariff policies for 2019-2021. A timely and precise solving of major economic
and social problems is determined by changes management performance both at the federal
and regional levels [6- 9] .
Official government documents have repeatedly substantiated the need to develop and
implement a computerized changes management complex. This is relevant not only for
knowledge-intensive industries, but also for agriculture, which is a strategic industry with a
high export potential and which is switching to a digitalization system, which was
previously not typical for this sector of the economy.
The rapid development in the world of information technology has led to the emergence
of digital agriculture, based on the system of precision farming, agroinformatization, the
use of precise control of agricultural machinery and other instruments [10-13 ].
Digitalization of agriculture, involving the engineering instruments application, is based
on the use of various models at all levels of agricultural production management, which
include:
- diagnostics of the financial and economic state of enterprises;
- optimization of contractual schemes to minimize costs, reduce tax and credit burden;
- implementation of a management system by responsibility centers and cost centers;
- calculating the break-even point of agricultural enterprises and determining the margin of
financial strength;
- monitoring of current activities to organize a system for the agricultural enterprises
activities controlling;
- pro forma statement development, taking into account a variety of semantic, stochastic
data, both with the use of approximation methods and without their use;
- segment forecasting of the agricultural enterprises activities;
- formation of a system for strategic management of agricultural enterprises;
- management of the bankruptcy procedure, liquidation and reorganization of the
agricultural enterprise;
- determination of the level of risk of projects of agricultural organizations;
- determination of the predicted result of innovative projects;
- enterprise management in the context of changes;
- situational-event management of the enterprise;
- management and control by the types of enterprises activities in the agricultural sector in
the context of general management, control, formation of a reserve system, pro forma
statements, strategic plans, specific objects and processes, and others [14,15] .
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The model of agricultural engineering instruments we proposed is makes it possible to
take into account exogenous and endogenous factors in relation to engineering tools for
agricultural enterprises, break them down into appropriate management objects and
identification features, by combining them into such blocks as: management theory, types
and methods of management, approaches (models) of registering facts; characteristics of
engineering tools; provision of engineering processes; system of qualimetric indicators.
Within the framework of the proposed model, ten management objects are distinguished
in the context of general change management in agricultural enterprises, in particular:
 organization of general management;
 property management of agricultural enterprises;
 risk control;
 management of innovation processes;
 management of financial flows;
 processes of reorganization and liquidation of the enterprise;
 liquidity and solvency management;
 human resource management at agricultural enterprises;
 monitoring and control of the targeted use of subsidies; as well as collateral;
 engineering tools for control organization.
Each object of management is associated with one of six blocks of the model, which
include balance theories, information databases; accounting mechanisms and tools,
engineering processes for large groups, technology for fixing engineering processes and
control.
Thus, a certain engineering method is applied to each control object in accordance with
a certain block of the model.

4 Discussion
In domestic practice, it is proposed to use about seventy engineering tools, depending on
the types of activities of the enterprise; forms of ownership and organizational and legal
form; while in modern economic literature there are more than five hundred of them.
The use of engineering tools is of particular importance; when the agricultural enterprise
is not liquidated; but continues to operate in difficult economic conditions.
Such a variety of engineering tools and the subsequent problem of their application in a
wide variety of fields; taking into account that their approbation is taking place in difficult
Russian realities under the influence of changes as in enterprises of traditional industries as
well as at the enterprises of the agricultural sector; requires elimination of several basic
problems:
- identification and definition of the main factors and functions of the engineering tools
application;
- formation of a unified model for the use of engineering tools for agricultural enterprises;
- practical application and implementation of engineering tools in the digitalization of
agriculture.
In addition to the abovementioned problems, one should not forget about the fact that
the use of engineering tools in the management system of an organization in a changing
environment, determination of its strategic development under the influence of various
external and internal reasons, are determined by a whole range of factors, such as:
- the emergence of engineering situations;
- formation and compliance with engineering procedures;
- observance of basic economic and balance principles;
- the use of various methods for assessing and calculating the value of the organization;
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- determination of the level of risk of conducting business and implemented processes;
- determination of the financial and economic well-being of the organization and
determination of its place in the market;
- possibility of applying and using all available programming languages, automated control
systems;
- determination of alternative options for strategic development while forecasting the
activities of the organization, etc.
The proposed model of agricultural instruments in the context of changes focuses on ten
groups of management objects and the corresponding engineering instruments.
1. Organization of general management of an agricultural enterprise in the context of
changes (strategic, predictive, semantic engineering tools).
2. Management and control of the agricultural enterprises property. These engineering tools
include organic, substantial, trust, actuarial, discounted and rehabilitated one.
3. Formation of a reserve system for the purpose of management and control, related to
agricultural activities, based on hedged and integrated engineering tools.
4. Implementation, application and management of innovative processes in agricultural
enterprises. Innovative and venture engineering tools are used for that purpose.
5. Management and control of financial flows and results of agricultural enterprises (surplus
ones, client engineering tools).
6. Management of the bankruptcy procedure; reorganization and liquidation of an
agricultural enterprise (reorganization; separation; consolidation; liquidation engineering
tools).
7. Liquidity management; solvency; determination of the financial position of an
agricultural enterprise (monitoring; immunization engineering tools).
8. Human resource management for agricultural enterprises (behavioral; intelligent
engineering tools).
9. Management of guarantees; pledges and subsidies intended for the targeted use of
agricultural enterprises (guarantee; collateral; subsidiary engineering tools).
10. Engineering tools for control organization at an agricultural enterprise (zero and zero
specialized engineering tools).
Depending on the methods used, the model of agricultural engineering tools includes six
blocks (figure 1).
Balance theories

Information databases
Вlocks
of model

Accounting mechanisms and tools
Engineering processes by enlarged groups
Technology of fixing engineering processes
according to certain criteria
The control

Fig. 1. Blocks of model

The first block of the model is represented by the need to apply methods of balance
construction, which will enable the agricultural sector to apply balance theories such as
immunization, hedged, synergistic, fractal and other ones based on an appropriate definition
of net assets and liabilities, the formation of income and expenses under the conditions of
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hypothetical implementation of processes with conditionally realizable assets with the
satisfaction of the obligations of an agricultural organization.
The second block of the model includes construction of digital (electronic; information)
databases according to a specific architectonics in integration with an established system
for fixing all the processes occurring at an agricultural enterprise. One of the most common
engineering mechanisms is conduction of special surveys in order to obtain operational
information.
The third block of the model is represented by accounting mechanisms and engineering
tools in the context of changes with consolidation according to the corresponding objects of
processes fixing taking into account various options, accounting and control indicators and
with the following control system organization.
In this block it is possible to highlight such strategic engineering mechanisms as
development of a strategy for an agricultural enterprise in the context of activities,
formation of aggregates of the reserve system with its subsequent determination taking into
account external and internal factors of influence; application of hedged engineering tools
to identify alternative strategic decisions and control implementation of the developed
strategic decisions. This block should include use of an engineering tools system that
ensures protection efficiency of the rights belonging to the agricultural enterprise founders
(correct determination of the value of the enterprise, control of key indicators during
enterprise reformation; meeting property rights; determination of positive and negative
aspects of the enterprise, determination of the reserve system condition; formation of a
management system for various enterprise objects, development and approbation of
adequate engineering tools). It is possible to ensure control indicators of founders rights
protection efficiency using organic, substantial, actuarial, hedged and integrated risk
engineering tools.
The fourth block of the model includes fixing engineering processes for enlarged groups
of ongoing processes at an agricultural enterprise. The fixation and consolidation algorithm
is a sequential process of treating the information received and obtaining the final data.
With the introduction of digitalization, the use of algorithms has expanded significantly
in the field of application and use of engineering tools. Algorithmization made it possible to
use dozens of the most diverse drivers for fixing ongoing processes, e.g.: cost drivers, costs,
types of activities, ongoing processes, functional and costing drivers and counter service
drivers. So, in its turn, the use of value drivers at agricultural enterprises makes it possible
to organize value-oriented management of engineering processes for setting goals,
forecasting, reporting formation, stimulating activities of the enterprise with a reference to
the strategy and taking into account alternative options for strategic and tactical planning
and control.
The fifth block of the model makes it possible to use the technology of fixing
engineering processes according to certain criteria, where a wide variety of input data can
be used depending on the engineering problems to be solved, emerging at agricultural
enterprises. At the same time, the end of the engineering process will be the formation of
the result in the form of engineering reports with an indication of net liabilities in the
corresponding assessment.
The sixth block of the model is represented by engineering control tools, which include
functional engineering tools comprising five aggregates: accounting data, data to ensure
control procedures using appropriate generally accepted control methods, functional
systems of derived engineering reports, property control based on indicators of engineering
tools.

5 Conclusion
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The model of agricultural engineering proposed as a result of the research carried out
during the work, is designed to ensure that external and internal factors are taken into
account; affecting agricultural enterprises to manage change.
This model characterizes property management, risks, backup system, innovative
projects and reorganization processes, as well as human resource management; solvency,
pledges and liabilities based on appropriate engineering tools. These tools are a system of
computer programs contributing to the formation of a system of intelligent agriculture
based on appropriate engineering technologies in order to ensure change management
occurring in the agricultural sector.
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