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Abstract: This article analyzes the importance of introducing technological innovations and advanced technologies 
into production systems, their impact on efficiency, and their role in creating competitive products. Innovative 
technologies allow enterprises to increase their technical potential, rationally use resources, and reduce production 
costs. The article also discusses the role of digital technologies, automation, artificial intelligence, 3D printers, and 
energy-saving equipment in modern industry. The introduction of advanced technologies has been analytically 
substantiated to increase the sustainability of production processes, product quality, and environmental safety. 
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INTRODUCTION:

At the current stage of the development of the world 
economy, competition in the market for mechanical 
engineering products is intensifying, because 
mechanical engineering is the basis of the economy - 
the main creator of capital. Various machines and 
equipment, vehicles, tools and aggregates, in the 
process of their operation, become the main capital 
of the economy and increase the country's 
production capacity. In order to maintain market 
share in an environment of increasing competition, 
mechanical engineering enterprises must solve a 
number of problems - to introduce new types of 
complex products with new consumer properties to 
the market and to improve their quality [1,2]. 

The purpose of the study 

Our country occupies one of the leading positions in 
the world in terms of reserves and many types of 
minerals. At the same time, there is currently a 
serious lag in key economic indicators. Human capital, 
the quality of social institutions account for only 14% 
of the factors of economic development. The slow 
development of the real economy of our country does 
not allow it to take its rightful place in the world 
market. 

Further development of the economy can only be 
achieved in conditions of sustainable development, 
the introduction of modern, innovative, advanced 

technological production. Sustainable development 
(SD) [1,2,3,4]: 

- development that does not impose additional costs 
on future generations; 

- development that ensures the continuous 
reproduction of productive capacity for the future, 
simple or expanded; 

- development in which humanity must live only at 
the expense of natural capital. 

The function of sustainable development: 

Ft (L, K, N, I) < Ft+1(L, K, N, I) 

Here:  

L - labor resources, intellectual potential; 

K - production potential, modern technologies, 
equipment, tools; 

N - natural resources; 

I - institutional factor, management capital; 

t - time. 

Natural resources (N) and relatively low-skilled (L) 
labor play a key role in the structure of the economy 
of Uzbekistan. 

In the developed countries of the world, Gross 
Domestic Product (GDP) is created with the help of 
knowledge-intensive information technologies (I) and 
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a highly skilled workforce. This means that with less 
resource consumption, there is an increase in the 
volume of production of goods and services. Deep 
processing of raw materials to obtain products with 
high added value is relevant for the economy. This 
macroeconomic approach can be implemented 
through the creation of natural product chains (NPCs) 
[5,6,7,8,9]. 

For example, TMZ for oil: Oil → Petroleum products 
(gasoline, kerosene) → High molecular weight 
compounds (rubber…) → Plastic products (e.g. 
tires…). 

At each stage of the TMZ, the processed products 
become more expensive (from 1 ton of crude oil, 
which costs 6,000 M soums / ton, plastic products can 
be obtained at a price of 80,000-100,000 M soums / 
ton). Such processing requires further development 
of technologies that create added value from the raw 
material direction of the economy, based on high 
scientific knowledge and high technologies. That is, 
the reason for its economic weakness is a very 
significant delay in the modernization of 
technological production [10,11,12,13]. 

METHODS 

Therefore, the tasks of the economy at present are: 

1. Formation of human capital as a special factor of 
economic development. (The greatest success is 
achieved by investing in people - education, new 
technologies and equipment, new knowledge related 
to organization and management). 

2. Use of new technologies, new / improved 
technological processes. 

3. Introduction of products with new consumer 
properties. 

4. Improvement of production management, 
introduction of principles of economic institutional 
management [14,15,16,17]. 

RESULTS 

Today, the formation of added value in the structure 
of the industry occurs mainly at the expense of raw 
material complexes, that is, the pace of economic 
growth is determined by external economic factors - 
prices and the situation on the foreign market for raw 
materials.  

In such conditions, the main problem of the country's 
economy is the innovative and technical re-
equipment of enterprises, and the dominant factor 
that creates the necessary conditions for this is the 
strengthening of the role of the country's scientific 

and technical potential and the development of 
mechanical innovation [18,19,20]. 

Special attention should be paid to improving the 
designs, production technologies, and raw materials 
used in mechanical engineering products, as they not 
only account for a large part of the cost of products, 
but also determine the properties of materials and 
their consumption [21,22,23]. 

For example,  

1. The Russian-made EO-2621 excavator weighs 9 
tons more than the Poklein (Germany) excavator of 
the same class,  

2. The KB-405-2 tower crane is up to 26 tons heavier 
than its German counterpart, the Reiner tower crane,  

3. The T-130M tractor weighs 730 kg more than its 
American counterpart, the D-7P tractor,  

4. A KAMAZ truck consumes 3 tons of fuel per year to 
transport a load that is more than its own weight 
[1,2,3,24,25,26]. 

This is based on the problems observed in the practice 
of mechanical engineering technology and materials 
science, as well as in the field of mechanical 
engineering design, and in general, the problems of 
achieving full competitiveness in technological 
development. To ensure competitiveness in global 
and national markets, it is necessary to develop 
technologies based on the latest achievements of 
science, that is, to emphasize and actively engage in 
innovative activities. 

The long-term goals of the development of science 
and innovation in the Republic of Uzbekistan are set 
out in two key government documents - the “Strategy 
for the Innovative Development of the Republic of 
Uzbekistan for 2019-2021” and the “Concept for the 
Development of Science until 2030” 
[1,2,27,28,29,30]. 

Factors of modern technology. Technology - art, 
craft, science - a set of knowledge about the methods 
and means of implementing production processes. 

The main task of modern technologies is to increase 
the competitiveness of products in the world market. 
High-tech production allows you to obtain products 
with a new set of properties. The level of 
competitiveness of modern (high) technologies 
should be assessed by 3 factors:  

1. Economic efficiency;  

2. Quality of manufactured products;  

3. Flexibility of the production process. 

Table 1. Key factors of modern technologies 

High efficiency Scientific 
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Systematicity Strength/Technical support 

Stability and reliability Provision of highly qualified personnel 

Structural-parametric Computerized 

optimization technological environment 

Mathematical modeling Ecological cleanliness 

 

Economic efficiency - competitiveness in terms of 
economic indicators (labor productivity, cost, 
resource intensity, energy intensity, etc.). 

Quality - a set of properties and characteristics of a 
product or service that make it possible to meet 
specific needs. 

Production flexibility - the ability to quickly "re-
adjust" the technological process, produce a new 
type of product, change its quality [2,3,31,32,33]. 

The concept of technology and types of industry. 
Translated from the Greek "techno" - skill, art; "logos" 
- science, teaching. So, literally "technology" is the 
science of craftsmanship. Technology is a set of 
knowledge about methods and means of conducting 
production processes in order to process natural 
products into finished products (consumer goods and 
means of production). 

Technology also reveals the sequence of processes 
for changing the state, properties, and form of an 
object of labor in the production of a product. 
Therefore, technology is a description of production 
that reveals the essence, methods, and sequence of 
obtaining materials, semi-finished products, and 
products with specified properties and parameters 
from raw materials [3,4,34,35,36]. 

The diversity of industry also determines the types of 
technology. The development of technology is carried 
out mainly in production sectors (mechanical 
engineering technology, instrument-making, 
construction production, chemical production, etc.). 
Therefore, the technology of industrial production is 
determined by the characteristics of the sectors. 

According to objective factors, the modernization of 
the industrial sector based on technological 
innovations is considered one of the main driving 
factors, out of 121 new technological products 
(technical results) created in the sectors of the real 
economy, 103 belong to the industrial sector 
[1,2,3,37,38]. 

Distinctive features of mechanical engineering 

The role of industrial production in the economy is 
determined by the following: 

- Over the past 100 years, industrial production has 
increased more than 50 times, 75% of which in the 

last 70 years.  

- 350 million people work in the world's mechanical 
engineering sector. 

- Shortage of all types of resources and, as a result, 
their price increases: Labor resources (increase in 
wages: in the automotive industry, 1 hour of work 
costs ~ more than 20 USD); Production equipment 
(the cost of a tandem press at the UzAuto Motors 
plant is ~ 100 million USD, so 1 job costs ~ 100 
thousand USD); In the service sector of mechanical 
engineering, 7.5%~10% of workers work in auxiliary 
processes; Production is maximally 
computerized.Sanoat qiymatlari zanjiri juda ko’p sonli 
bog’lanishlardan iborat (ishlab chiqarish, dasturiy 
ta’minot, integratsiya, yig’ish, dilerlar, xizmat 
ko’rsatish tarmog’i) va uning ishtirokchilari doirasi 
juda keng [1,2,3,39,40,41]. 

Compared to other sectors, the mechanical 
engineering industry is characterized by: 

− the highest level of internal research and 
development - 45% of enterprises, 

− the highest share of new product 
introduction - 74% of enterprises, 

− the second place after chemical and 
petrochemical enterprises in the introduction of new 
technologies (40%), 

− carrying out internal research and design 
work - 45% of enterprises, 

− the highest share of new product 
introduction - 74% of enterprises, 

− the second place after chemical and 
petrochemical enterprises in the introduction of new 
technologies (40%), 

− a high level of purchase of new equipment 
- 55% of enterprises, 

− training and retraining of personnel - 
carried out in 46% of enterprises, 

− the number of enterprises engaged in the 
acquisition of patents and licenses in all sectors is 
small, and in mechanical engineering it is 8% 
[1,2,4,42,43]. 

Features of the essence of innovation: 

- The constant change of machine-building 
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products in connection with scientific and 
technological progress and global competition. 

- Reduction of the life cycle of products and 
the stages of research, design and development of 
new products. 

- The presence of a large number of various 
technological operations in the production process. 

- High level of scientific intensity and 
structural complexity of the final product and the 
duration of technological preparation of production. 

- The release of a new product at leading 
world enterprises is associated with large volumes of 
preliminary production (according to foreign 
researchers, up to 7-10% of sales). 

- The need for strong personnel and a 
developed material and technical base of research 
and design activities (their importance is determined 
by the share of the cost of the experimental and 
laboratory base in the company's fixed assets). As a 
result of the negative development of external and 
internal processes in the company, the costs of 
introducing technological innovations increase and it 
suffers significant losses [1,4,7,9,44,45]. 

The share of innovative products in any country can 
be high only with the appropriate level of 
development of education, science and import of 
technologies. 

CONCLUSION 

Technological innovations and advanced 
technologies are one of the most important 
development factors of the modern economy. They 
allow for the automation of production processes, 
efficient use of resources, improvement of product 
quality and environmental safety. Today, innovative 
approaches play a decisive role in creating 
competitive economic systems. In particular, digital 
technologies, artificial intelligence, automated 
control systems and energy-efficient equipment 
contribute to the sustainable and environmentally 
friendly development of industrial sectors. The 
introduction of advanced technologies into 
production processes not only increases efficiency, 
but also reduces errors related to the human factor, 
increases economic efficiency and strengthens the 
competitiveness of enterprises. 

Proposals 

1. Strengthening scientific and research activities - it 
is necessary to expand cooperation between higher 
education institutions, research centers and 
industrial enterprises to create new technologies and 
adapt them to local conditions. 

2. Accelerating digital transformation - increasing 
efficiency through the introduction of IoT (Internet of 
Things), artificial intelligence and "Big Data" 
technologies in production processes. 

3. Using energy-efficient technologies - expanding the 
use of energy-saving, waste-reducing and recycling 
systems in production. 

4. Developing human resources - establishing a 
system of regular training and advanced training of 
technical and engineering specialists in advanced 
technologies. 

5. Ensuring environmental safety - reducing the 
negative impact on the environment by complying 
with environmental standards in production 
processes and implementing waste-free 
technologies. 
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