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Abstract

The article shows the need to optimize management decisions to improve the efficiency
of labor organization in innovative enterprises. The main tasks of the scientific
organization of labor (SOL) for existing and innovative processes are presented. The use
of methods of research operations and modeling to optimize labor processes is
considered.
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AHHOTAnHUA

B cratbe moka3zaHa HEOOXOAWMOCTh ONTHMH3AIMH YIPABICHUSCKUX PEIICHHHA IS
IIOBBIIIICHUA 3(1)(1)GKTI/IBHOCTI/I opranu3anvi Tpyaa Ha HHHOBAIIMOHHBIX IMPCAIIPUATUAX.
[lpencTaBneHbl OCHOBHBIE 3aJaud HAy4YHOW OpraHM3alUM Tpyda Kak Ul
CYIICCTBYIOIIUX, TAK U OJII MHHOBAIITMOHHBIX IMPOIECCOB. PaCCMOTpCHO HCIIOJIB30BaHUEC
METOJIOB HCCIICIOBAaHUS OIEpalMii U MOAETHPOBAHHS JUIS ONTUMH3ALUHN TPYAOBBIX
IPOILIECCOB.

KuioueBbie €10Ba: BRICOKOTEXHOJIOTHYHOE TMPOU3BOJICTBO, MATEMATHUYECKUE METOIbI
MCCJIEI0BAHUS ONEPalMii, MOJAEIMPOBAHNE, ONTUMH3ALMSA, MAIIMHOCTPOECHHUE, HayYHAas!
OpraHu3anus Tpyja.

Introduction

The aviation industry is one of the high-tech sectors of the country's economy, ensuring
the development and production of military and civil products, the level of which largely
determines Russia's economic, technological, information security and defense
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capability. A lot of industries, for example, electronic and radio industries act as suppliers
to ensure the smooth operation of the aviation industry. Aviation technologies are the
catalyst and the engine of the country's scientific and technological progress and the basis
for the sustainable development of other industries. The aviation industry market is one
of the most capacious and fast-growing, and has a great potential for further development.

The aviation industry of Russia is characterized by the need to introduce external
regulation. This regulation should be focused on reducing adverse factors and enhancing
the beneficial effects of aeronautical engineering on the development of the country,
which is very significant. One of the important tools for managing an aircraft
manufacturing enterprise is the planning apparatus for the effective development of
enterprises and increasing the productivity of workers (Kanashchenkov, Matveev,
Minaev & Novikov, 2017).

The results of investigations of the Russian Academy of Sciences on the study of the
behavior of Russian enterprises show that low labor productivity in high-tech aviation
enterprises is connected with management inefficiency. Reducing the possibility of
obtaining income by the enterprise did not lead to the strengthening of internal control
systems, did not take into account the factors of productivity, competitiveness, resource
saving, improved planning, effective organization and optimization of production
processes (Pinkovetskaya, 2015; Novikov, 2018).

Methodology and labor organization solutions

During the research conducted by Professor Rodionova N.V. it was found that
“Russian enterprises have shown poor quality management. Thus, according to
economists, in the domestic economy, no more than 25% of all disposable resources are
actually mastered, including: human — 15%, financial — 10, intellectual — 3.3. With
the same material reserves possessed by Russia, other countries receive 2—3 times higher
volumes of GDP, 3—4 times foreign currency earnings and 4—5 times tax revenues.
Russia produces 0.63 units of GDP per unit of total energy costs, while the United States
produces 2.9 units, which is 4.6 times more”. Labor productivity in Russia is 3—4 times
lower than in developed countries. For aviation enterprises, this discrepancy is even more
significant, as according to the data in 2017, the output per employee of the aircraft
industry was an order of magnitude lower than in the major world aviation centers.
According to the state program for the development of the aviation industry for
2013-2025 (Mitrofanova, Demjanchenko, Novikov, Rudakova & Shmanev, 2017), it is
planned to increase the productivity of industrial aircraft building organizations to 19,184
thousand rubles per person per year by 2025, that is, more than 10 times. According to
the adopted program, by 2025, reducing the cost of the supplied aircraft based on
increasing labor productivity will amount to 3.2 and 10.9 percent of the global market
share in terms of money in civil and military aircraft manufacturing, respectively.

Increasing labor productivity growth rates, in the context of the introduction of new
high-performance equipment and advanced high-tech at enterprises, is unthinkable
without continuous improvement and optimization of work organization solutions. The
main task of the organization of labor is to minimize the labor process in time and space
while obtaining high production results, quality and competitiveness of finished products
and preserving the working capacity of workers. Achieving this goal is only possible on
a scientific basis. SOL implies the systematic introduction of scientific research and
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advanced experience into high-tech aviation production (Novikov, 2018). SOL allows the
best way to combine technology and people in a single production process, ensures
efficient use of material and labor resources, continuous increase in labor productivity
contributes to the preservation of human health. All this concerns both existing and
innovative processes, which, as a rule, initiate changes in the content of labor,
improvement of its organization forms, which are predetermined by the nature of
technological processes used at aviation enterprises (Mindlin, Novikov, Kireev, Adamenk
& Belitskaya, 2016; Novikov, 2018).

Without compliance with the level of work organization and the development of
technology and production technology, the most advanced innovative solutions will not
give the desired result. Otherwise, there are disparities in the level and quality of
organizational decisions, which leads to a significant reduction in productivity growth.

In the conditions of increasing the technical equipment of labor, automated production,
human functions in high-tech production change: from executive to regulatory duties. The
functions of controlling the progress of the productive process, setting up and caring for
the equipment, selecting and programming the optimal mode of its operation become
predominant. In this case, the introduction of such forms of work organization, which
allow the most efficient use of equipment, materials and achieve high productivity of
labor with the least expenditure of nervous and muscular energy is of particular
importance. To achieve an economical effect, it is necessary to fully take into account the
peculiarities of aviation production, which is characterized by the use of advanced
technologies and the realization of the full potential of domestic producers of high-tech
goods (Novosadov, Burtseva, Repetskaia & Novikov, 2017; Kraev, Tikhonov &
Novikov, 2018).

The solution of tasks in the field of labor organization depends on the equipment and
technology used, the nature of the product, the type of production. At the enterprises of
the aviation industry, for example, the continuity of technological processes, large
dimensions and power of the operated units determine the use of collective forms of work
organization. The main products are manufactured at the technological equipment with
numerical program control and flexible automated production facilities. Volumes of
production of high-tech aircraft engineering products are in a wide range — from single
samples to mass production (Novikov & Dmitriev, 2018).

To ensure the continuity of technological processes, it is necessary to coordinate
carefully in space and time, not only the work of the production team, but also the labor
functions of workers employed in servicing, transport shops and other services of pre-
production and production logistics. With an uneven production process, when the need
for maintenance arises at random moments, and machine downtime is inevitable while
waiting for service or workers waiting for service requirements, the task of organizing
service for a high-tech aircraft manufacturing process is quite complex. Proper scheduling
of work methods, service route minimizes equipment downtime and efficiently uses work
time (Pinkovetskaia, Lyubovtseva, Arbeldez-Campillo & Rojas-Bahaman, 2020).

In engineering, the specifics of organizing the production of high-tech products are
determined by the variety of equipment used and technological processes, the type of
production, the nomenclature, and the complexity of the product. Produced products
include a wide range of different complexity of machines and parts. At machine-building
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enterprises with a high level of automation, a wide distribution of multi-station service
and the combination of professions of a production and conveyor line have become
widespread (Pinkovetskaia, ArbeldezCampillo, Rojas-Bahamon, Gromova, & Nikitina,
2019).

A very complex system of services for the main production is characteristic of the
organization of labor at a high-tech enterprise (Nedelkin, Novikov, Titov, Mikhailova &
Popova, 2017).

Large reserves of accelerating the growth of labor productivity lie in improving the
use of equipment, production space, eliminating the loss of working time, which is largely
determined by the level of optimization of organizational decisions on labor.

Ensuring coordinated work and effective interaction of people and technology in
modern conditions requires new methods based on careful quantitative and qualitative
expert analysis of labor and business processes.

Designing the optimal organization of labor should be based on the qualitative and
quantitative assessment of its various options, and boil down to choosing the optimal one,
which cannot be done without building a mathematical model of the labor process and
using the methods of applied mathematics. Areas of application of expert methods in
making organizational decisions are used for the analysis and subsequent adoption of
management decisions in the following cases: if objects either completely or partially are
not amenable to subject description; in the absence of sufficiently reliable statistics on the
characteristics of the object; in conditions of high uncertainty of the environment of the
object; in case of lack of time and funds to collect information and making decisions in
extreme situations. In case of the application of expert methods, it is possible to bring the
qualitative assessment of experts to a quantitative form. Thus, for most organizational
decisions, we can recommend quantitative analysis and the use of mathematical
modeling.

Modern high-tech industrial enterprises are complex systems whose functioning
depends on the high-quality organizational management of them. Choosing this or that
organizational decision, it is necessary to take into account various contradictory factors
and disturbing influences acting on the enterprise (Fedotova, Tikhonov & Novikov,
2018).

In solving a wide range of problems of optimal control, scientific methods of
organizational management are used — operations research, i.e. the choice of optimal
(according to a particular criterion) options for organizing and managing targeted
processes (operations) based on the construction for its analysis of the mathematical
apparatus.

Solving specific tasks of production organization, the use of methods of operations
research suggests:

e Dbuilding economic and mathematical models that are adequate to the object under
study for the tasks of making organizational decisions in difficult situations or in
conditions of uncertainty;
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o study of interrelations that determine the consequences of making decisions, and the
establishment of performance criteria, allowing to evaluate the advantage of a variant
of action.

The mathematical model of the labor process stands for a system of its characteristics,
their interrelations, limitations in mathematical expressions.

Solution to the problem, which provides the optimal, i.e. the maximum (or minimum
depending on the content of the task) value of the efficiency criterion and compliance
with the limitation is called optimal, it shows which set of organizational measures must
be implemented in practice so that the work process becomes the most effective (in terms
of the chosen criterion).

The model may also additionally take into account qualitative factors. A
comprehensive qualitative and quantitative analysis of an organizational task that
precedes the construction of a mathematical model is an integral part of the methodology
of operations research. This analysis is carried out in accordance with the principles of
the systems approach and involves the identification of all significant relationships
between the influencing factors of the subsystems.

The main difference between the organization of labor using mathematical methods
from designing the organization of labor in the traditional way is that a model of the labor
process is developed, which allows quantitative substantiation of various options for
organizing labor and choosing the best one by experimenting abstractly without
conducting experiments on high—tech production.

Models of work processes can be very complex mathematical expressions. However,
they are based on a relatively simple design. All of them have the form of an equation in
which the performance criterion (Z) is a function f of the set of variates (xi) determining
the content of the labor process.

Z=F(X1, X2, X3, eee y XiyeeupXn)

The equation is called performance function or objective function. It expresses the
dependence of the efficiency criterion on the essential variates describing the real labor
process.

Prospects for the implementation of the model add to the performance function a
number of expressions, equations and inequalities representing the constraints that are
imposed on the possible values of the variables, determined by the production capabilities
and the resources used.

A specific set of variable values that satisfies these additional conditions is called the
solution to the problem. Different sets of variables form a set of solutions. Each of the
solutions corresponds to a set of organizational measures, the content of which depends
on the nature of the variables being changed.

Working at a mathematical model, attention is focused on formal relations, but this
formalism makes it possible to display the content of the real labor process, transferred
to the formal scheme of the model. The visibility and adequacy of the model to the process
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being studied, the ability to focus on the formally presented properties of the labor process
allows clarifying the identified structure of the process and determining the direction of
research to further refine the model in order to take into account the essential relationships
that exist in reality more completely. This shows the active role of mathematical models:
with their help, you can once again check that everything important is taken into account
and discard irrelevant details.

Evaluation of the relevance of preserving and prospective development of high-tech
aviation enterprises, as well as researching the experience of making managerial
organizational decisions on labor showed that the cause of the constant internal
reorganization of the object and subject of management is the inefficient use of resources
of the knowledge-intensive organization (Sozinova, Novikov, Koshikov, Nemchenko &
Alenina, 2016). The organization systems of production applied at Russian enterprises
turned out to be insufficient in the conditions of a rapid technological change.

Existing management decision-making systems most often inadequately reacted to
events that are partly predictable, but are developing rapidly in relation to high-tech
markets (Novikov & Veas Iniesta, 2018).

High-tech, knowledge-intensive industrial aviation enterprises often find themselves
unprepared for this situation both from the point of view of resources and from the point
of view of the lag of time to make the necessary decisions. It is required to improve the
existing management systems by identifying, planning and optimizing the adoption of
organizational decisions on labor.

Conclusion
Thus, in this paper, the following statements and results are new:

e necessity of a significant increase in growth rates of labor productivity for a high-tech
aircraft engineering enterprise is shown;

e itisrevealed that the increase in labor productivity growth rates, in the context of the
introduction of new high-performance equipment and advanced high-tech at
enterprises, is unthinkable without continuous improvement and optimization of labor
organization solutions;

e It is shown that in solving a wide range of problems of optimal control, scientific
methods of organizational management — investigation of operations, i.e. the choice
of optimal (according to a particular criterion) options for organizing and managing
targeted processes (operations) based on the construction for its analysis of the
mathematical apparatus.
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