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Introduction 

UDC 685.13:517.31. 

 

The authors examine the role of advertising as a 

tool for promoting the philosophy of quality 

production of competitive and in-demand products at 

light industry enterprises located in the regions of the 

Eurasian space. 

The easiest way is to attribute the crisis of 

traditional Russian industries to instability and the 

transitional economic process. The transition period, 

which has clearly dragged on due to unclear policies, 
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will end someday. As for instability, politicians will 

be disappointed. In all likelihood, capitalism has left 

the cyclical nature of crises discovered and explained 

by K. Marx in the past. Modern crises testify not so 

much to the peculiarities of the dynamics of 

industrially developed countries as to the crisis of the 

bourgeois mode of production itself and the weakness 

of the social superstructure to take control of the 

growing negative trends. The separation of finance 

from real production, the absolutization of the 

freedom of financial capital, the concentration of 

financial flows lead development to a dead end, cause 

anarchy provoked by stock market speculation. 

Instability becomes a stable, common feature and it is 

time to talk about the nature of instability, which, like 

everything else, is changeable, and to hope that 

instability will not gallop. 

A significant part of traditional Russian 

industries developed in the Non-Black Earth Region, 

primarily around Moscow. The geography of the 

history of light industry is understandable. There was 

a stable sales market and no shortage of workers, and 

God did not deprive Russians of talent. In twenty 

years of returning to capitalism, industries that had 

been perfected for centuries have either already been 

lost or are living out their lives, having lost hope. 

None of the politicians are "ringing the alarm" 

that it is not the factories, workshops, and shops that 

are dying, but the layer of national labor culture that is 

collapsing. Kuznetsov porcelain, Ivanovo textiles, 

Kostroma lace, Palekh, Mstera, Kholuy, Fedoskino, 

Zhostkovo, Gus-Khrustalny, Dymkovo, Khokhloma - 

all this made us Russian. What are the politicians 

doing to save and stabilize the economic situation? 

Former assistant to Yu. M. Luzhkov, Resin, who 

changed his official seat for a seat in the State Duma 

of the Russian Federation, informs the whole country: 

a plan has been approved for the construction of 200 

(!) churches in the capital, so that a church would be 

within walking distance for Muscovites. The 

explanation that the project will not require budget 

money is a lie. They may not take money from the 

Moscow budget, but Russians will still have to pay. 

Why not invest in saving the Russian national industry 

(there was such a concept as "local industry"), 

villages, ancient towns - a stronghold, by the way, of 

Orthodox culture. Tourists will not go to typical 

temple buildings, but the absence of world-famous 

products of the local industry will cause them deep 

disappointment. Shoes can be made anywhere, for 

example, in China, clothes - in Kyrgyzstan and in the 

same China. But there are many household products 

that have grown into the culture of the people who 

invented them. Their originality is unique. Talk about 

cheap labor in China is another myth. In non-capital 

Russia, they earn no more than ordinary citizens in the 

PRC. The essence is in the organization of production, 

in economic policy. In the People's Republic of China, 

the interests of the people and the country really come 

first. Economic activity in China has a clear 

benchmark, and this benchmark is political. In the 

Russian Federation, economic benefit is elevated to an 

absolute criterion, which is absurd, because the 

economy is not the goal of social development, it is 

only a means of this development. In China, the 

manufacturer is maximally protected from "raids", the 

law serves as a "roof" for him; the procedure for 

communicating with the buyer (customer) is 

extremely simplified, which significantly reduces the 

time of the transaction and order fulfillment, 

minimizes non-production costs; relations in the 

market are close to normal conditions of its 

functioning. Russian laws regulate the market space. 

The market space is a formalized legal reality, 

conditionally built according to the formula "this is 

how it should be", and this does not mean at all that 

this is how it is and will be. 

The real market reality is built as an environment 

of mutually conditioned coexistence of the producer, 

seller (if it is not the producer himself) and buyer - 

consumer (the inclusion of a reseller is extremely 

undesirable). The liberal marketeers led by E. Gaidar 

created an imaginary market, an ideal object outside 

the historical context, therefore, they did not reform, 

but destroyed the country's economy. Yeltsin and 

company legalized looting. The economy that did not 

fall victim to the shock was thrown like a bone from 

the master's table to ordinary bandits, thieves and 

swindlers. Only those who least of all considered the 

law and conscience emerged from the economic hell 

of the 1990s alive, stronger and rich. That is why the 

economic collapse was followed by a spiritual crisis 

that continues to this day. 

 

Main part 

Russia has always been strong in the spirit of its 

provinces. Capitals accumulate the spiritual forces of 

the outskirts. It is these forces, like springs and small 

rivers that give birth to large ones. The current 

flourishing of Moscow and St. Petersburg should not 

mislead. Real life goes on in the vast expanses of the 

country. 130 million Russians still live and work 

where our real national strength is concentrated. What 

inspires optimism? The strength of people's character. 

Foreign colleagues-scientists asked Zh.I. Alferov: 

"Are you an optimist?" He answered: "Yes, and my 

optimism is invincible." "Why?" was the next 

question. "Because, explained the famous physicist, 

there are more and more optimists around me. 

Pessimists have moved to your countries. 

Congratulations on that." The authorities do not want 

to see the specifics of the Russian model of unstable 

demand for mass-market products: shoes, clothes, 

food, furniture, household items. In Europe, the USA, 

Canada, during a crisis, the purchasing power of the 

majority of the population decreases and, accordingly, 

prices for goods go down, compensating, at least in 

part, for the satisfaction of essential life needs. The 



Impact Factor: 

ISRA (India)        = 6.317 

ISI (Dubai, UAE) = 1.582 

GIF (Australia)    = 0.564 

JIF                        = 1.500 

SIS (USA)         = 0.912  

РИНЦ (Russia) = 0.191  

ESJI (KZ)          = 8.100 

SJIF (Morocco) = 7.184 

ICV (Poland)  = 6.630 

PIF (India)  = 1.940 

IBI (India)  = 4.260 

OAJI (USA)        = 0.350 

 

 

Philadelphia, USA  103 

 

 

dynamics of prices for consumer goods in our country 

is always directed in one direction - increase. 

Fluctuations are, of course, observed, but they are 

noticeable in official statistics. A normal market 

cannot change regardless of the state of production 

and consumption. 

The Russian market reacts to the change in the 

exchange rate, but again, exclusively in terms of price 

growth. It seems that the market is controlled by 

"puppeteers". This version is not indisputable, but 

nevertheless, it is logically quite acceptable. The 

authorities are not active, explaining that the desire to 

use regulatory mechanisms will inevitably lead to the 

impoverishment of the market, a shortage of goods. 

To the natural question: where will they go? There is 

no answer. Indeed, try to explain where Chinese, 

Turkish, Latin American goods, products from 

Poland, Hungary, Ukraine, Moldova, Azerbaijan, 

Uzbekistan, the Baltics will go from the Russian 

market? Who else needs them? 

We need protection for our own producers who 

feed, shoe and clothe us. Russians understood the 

advantages of domestic food products back in the last 

decade of the last century. The next step is the quality 

of light industry products. And the state can facilitate 

their stable appearance on store shelves. What needs 

to be done for this? Develop a specific program and 

strictly monitor its implementation by officials. The 

program for the return of Russian producers to the 

market should provide for reciprocal steps by the state 

and enterprises. Returning to what and how they 

sewed before is pointless. An internal restructuring of 

production is required, and the market is beginning to 

feel it. Shoe and sewing enterprises have appeared in 

Russia that supply quite competitive products. The 

buyer, however, is still more surprised when he finds 

such goods. Nevertheless, the process has begun and 

it needs to be promoted. 

Of course, we are not talking about additional 

financing of the industry. "Industry" is a collective 

concept, generalizing on achievements in assortment, 

design art, quality, color. All manufacturers of certain 

products fall under the general concept. Both those 

who strive to modernize production and those who do 

not rely on their own strength, are accustomed to 

asking for help from the state. Only innovators 

deserve additional financial assistance, it is effective 

when implemented on a targeted basis. We must help 

preserve traditional folk crafts. They are technically 

and technologically conservative, innovative activity 

here is limited. 

The government responded to the appeal for help 

from VAZ, St. Petersburg, Ural, Far Eastern 

enterprises, citing their city-forming and national 

importance. Everything is correct, except for one thing 

- what kind of patriotism, what kind of national pride 

can we talk about if a Russian is dressed and shod by 

foreign manufacturers, and fed and watered by 

foreigners. A great power begins with small things - 

with the realization that we can do ordinary everyday 

things ourselves no worse than anyone else. We are 

surrounded by little things, they are in everything, and 

their significance is not always fully visible, but it is 

they that create our mood. 

Obsolete VAZ products were exchanged for new 

cars, the state subsidized the exchange. You can't hand 

over an old suit in exchange for a new one, and you 

can't take shoes that don't meet the requirements back 

to the factory. There is another option - the state is able 

to compensate the buyer of domestic clothing and 

footwear products, say, 15-20 percent of the price. 

This specific form of protectionism will turn the buyer 

towards domestic goods and help speed up the sale of 

products. 

It is no secret that the Russian consumer of 

footwear products, unlike the manufacturer, expects to 

wear the purchased goods for more than one or two 

seasons. The products will need updating and repair. 

Why not, following the example of branded service 

stations, organize a branded network for supporting 

the operation of shoes and clothes. Repairs would be 

cheaper and better quality. No less important is the 

fact that such service would contribute to 

strengthening the reputation of the manufacturer. The 

average buyer, buying domestic shoes for 1,500-2,000 

rubles, naturally thinks that he will wear them for a 

long time. The choice of repair addresses is small: do 

it yourself, go to a shoemaker-artisan or to a branded 

workshop. It makes sense to consolidate workshops, 

so it will be less expensive. 

The state should also take on the lion's share of 

the costs of organizing economic and industrial 

literacy. Branded foreign shoes are not worth the 

stated price, which is why sellers so easily hold 

various kinds of promotions and markdowns. A buyer 

who is not initiated into the intricacies of the market 

naively believes that the difference in price is 

proportional to the difference in the quality of the 

goods and saves money, takes out a loan in order not 

to make a mistake with the choice, advertising 

constantly reminds him - "a miser pays twice!" Next 

to branded shoes there are fashionable, made of 

genuine leather, tastefully finished Russian products, 

the price of which is one and a half to two times lower, 

but who would explain that they are of the same 

quality. On the contrary, the advertising policy paid 

for by branded companies purposefully creates the 

idea of the impossibility of producing high-quality 

modern goods at Russian enterprises. 

The television program "Home Environment" 

has been launched, debunking myths about the 

usefulness of foreign products. We need a similar 

program dedicated to the quality of light industry 

products. Rospotrebnadzor regularly restricts the 

import of food products into the country due to 

exceeding the maximum permissible levels of harmful 

or hazardous ingredients. Turkey is occasionally 

informed about the dangers of shoes and clothes made 
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in China in connection with some high-profile 

incidents. One can't help but suspect the strangeness 

of such a policy. Someone benefits from shielding the 

main competitors of domestic manufacturers. And, 

after all, you can't find fault. Lobbying in Russia is 

legalized and has become a good business for officials 

hiding behind world practice. 

It is difficult for disparate and still weak 

enterprises to resist a large-scale, well-developed 

policy that facilitates the occupation of the Russian 

market by foreign producers. This is also facilitated by 

the abolition of mandatory product certification. A 

measure that is probably suitable for Western Europe 

with its consumer culture, but not for Russia, which is 

inundated with counterfeit products from the most 

problematic producers. There is no need to wait for the 

market tension to subside; in order to win a place for 

oneself in the market and gain stability, one must act 

assertively and comprehensively, and revive the 

former Soviet experience of organizing work with 

potential consumers. Fortunately, economic 

development opens up prospects for this type of 

activity. 

Practice is effective when its path is illuminated 

by theory. At first glance, turning to theory in the 

conditions of anarchy happening in the market is not 

quite timely. When there is a fire, you need to put it 

out, not reason. Depending on what kind of fire it is. 

Sometimes it is also important to think about how to 

act, develop a plan, and determine possible scenarios 

for the development of the process. As for conquering 

the market, here it is impossible to act without a 

systemic understanding of the situation. It will turn out 

too primitive and ineffective. 

The economy of the 20th century was formed as 

an economy of mass production. The organization of 

mass production was an outstanding achievement, 

providing access to material goods for a significant 

part of humanity - goods became abundant and cheap. 

But mass production actualized the problem of the 

quality of the goods produced. 

Growing prosperity, development of education, 

cultural progress, and increasing technical range of 

products naturally shifted consumer interest towards 

the quality of products offered on the market. The 

problem of quality was transformed from a purely 

production issue into a socio-economic and political 

one. "With the help of state policy aimed at improving 

quality, large-scale crises in Japan and Germany in the 

late 1940s were overcome. Crisis situations in the US 

and European markets that arose in the late 1980s and 

early 1990s forced not only individual corporations, 

but entire countries – Sweden, Great Britain, and the 

US – to pay attention to improving quality as the only 

means of helping the national economy withstand the 

onslaught of competitors." 

Beginning with artisan labor and the workshop 

form of its organization, the quality of the goods 

pushed all other signs of production into the 

background. While the division of labor had a 

workshop form, and within the workshop everyone 

produced goods up to the final commodity form and 

fully guaranteed the quality with his own brand, the 

quality of production and the quality of the goods were 

in a unity of existence, and the problem of the quality 

of the goods was simplified, reduced to compliance 

with the technological standard of production. 

Production was a way of supporting the life of the 

producer, therefore the relevance of the quality of the 

goods was removed by the specificity of his attitude 

to production. 

The goods on the market were of high quality, 

the only thing to be afraid of was counterfeit goods, 

which did not have the current scale and were 

resolutely suppressed by both the state and self-

regulation of trade. For mass production, which was 

the main consequence of the industrial revolution, the 

problem of the producer's interest in the quality of 

goods among socially significant ones was not noted. 

It undoubtedly existed, but the nature of production 

did not allow it to leave the sphere of private 

consciousness and materialize in the product range. 

The developing market required a variety of goods. 

Goods were needed within the framework of 

differences in the purchasing power of consumers. 

Factory and plant production, based on a technical 

base, opened up the prospect of varying the quality of 

goods. The strict restrictions on production, which 

distinguished workshop activity, retreated. Goods of 

different quality appeared on the market. In the British 

philosophy of the Enlightenment, the very concept of 

quality was actively discussed. J. Locke proposed a 

version of a combination in determining the quality of 

objective properties of objects and subjective 

perception of their consciousness. 

The division of quality attributes into "primary" 

and "secondary" had a rational basis, related to the 

specificity of the "second nature" - things transformed 

from their natural state by human labor. "Primary" 

qualities of a product or its raw materials are 

determined by natural reality and are completely 

independent of man. "Secondary" attributes, on the 

contrary, depend on human labor. It is labor that 

reveals or creates them, therefore the quality of objects 

transformed by labor should be determined with 

human assessment. The inclusion of man as a factor in 

the production of product quality increases the 

influence of the subject of labor on the quality of 

production and the quality of the manufactured goods. 

In this connection, the burden on the management 

process increases. Management is subordinated to the 

solution of the problem of the sustainable production 

of a quality product. As in any problem, it is necessary 

here: 

• clearly define what “quality” is? 

• understand what is specific to the quality of 

the product? 
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• to understand how the “quality” of 

commodity production and its mass production are 

connected, to trace the mechanism of interaction of 

qualitative changes with quantitative. 

• to reveal the systemic position of the problem 

of quality of mass production in the context of a 

developing economy. 

The interpretation of product quality that has 

developed under the influence of economic rationality 

does not reflect the socio-cultural status of the 

product, at least of consumer goods. It is advisable to 

look for the qualitative characteristics of a product 

intended for mass consumption at the junction of its 

production, household and socio-cultural merits. So 

that the product not only satisfies existing needs, but 

also stimulates their cultural development, serves as a 

tool for the development of the consumer's 

personality. Human capital participates in the creation 

of the product of production, and production is called 

upon to promote the improvement of the personality. 

There is no other way to overcome alienation in the 

context of the absolutization of private property and 

its disproportionate distribution to labor. Only by 

imparting creativity to labor and a reward 

corresponding to creativity can one "remove", in 

terms of Hegelian philosophy, the tension of 

alienation. Product quality in a broad sense can be 

considered as a factor of social progress and as a test 

of the socio-cultural achievements of social 

development. 

In defining quality, the most common 

shortcoming is the lack of consistency. Quality is 

defined as a set of essential properties. The usual 

method of selecting such properties is the pyramidal 

arrangement of the properties of an object. Important, 

but not defining, properties remain at the base, and as 

we ascend to the top, a hierarchy of the remaining 

properties is formed. At the top, we get the sum of the 

main properties, which are included in the definition 

of the quality of an object. G. Hegel once wittily 

defined quality by contradiction - "quality is that, 

having lost something, the object ceases to be itself." 

Following the example of the great thinker, let us 

define "footwear" as "clothing for the feet." How 

accurate is this definition? For footwear, probably yes. 

For the quality of footwear, it is unlikely. If we 

deprive footwear of the ability to be "clothing for the 

feet," then it will not really be footwear. If we retain 

only the ability inherent in footwear, then the required 

quality of the product will be uncertain. "Clothing for 

the feet" can be dangerous due to the toxicity of the 

material, fastening means, and an inconvenient design 

for movement. A formally constructed requirement 

for an item does not coincide with the quality of the 

item. It is significant as a prerequisite for the 

qualitative certainty of the product. To determine the 

quality of a product, we must proceed from its 

functional purpose. The functional purpose should be 

considered as a state of relations between the property 

that formally defines the item and the specifics of the 

use of the item, its commercial purpose, contained in 

the consumer value of the product. Quality is not a set 

of essential properties of a product, it is their system, 

the system-forming feature of which is indeed the 

ability to perform some formally most significant 

function. It is laid in the basis of the definition of the 

quality of the goods, then "growing" the system itself, 

as a pearl is grown from a random grain of sand in a 

shell or the Periodic Table of chemical elements from 

atomic weight. G. Hegel was right in his definition of 

quality, it is always better to start with what is "in 

sight" in order to build up the definition later. There is 

an electron shell around the nucleus of an atom and 

together they define the atom. We lay quality in the 

definition, revealing it later in the totality of 

concretizing properties. From a philosophical point of 

view, the quality of an object, reflecting the diversity 

of the world, reproduces in itself this objectively 

existing subject difference. The quality of a product, 

especially one for mass direct consumption by a 

person, requires additional clarification related to the 

manufacturer's responsibility for the safety of the 

product. The quality of "consumer goods" is more 

complexly structured. Its definition includes the 

systemic arrangement of the main competencies of 

technical and humanitarian significance. 

Footwear, by definition, must ensure the 

interaction of two fundamental competencies with its 

quality – safety and comfort during use. The aesthetic 

properties of footwear are subordinated to them and 

are packaged in them. With their help, the 

manufacturer “lures” the consumer like flowers of 

plants that call insects that perform pollination work 

through consumption. It is a mistake to simplify the 

cultural assessment of a product to the level of the 

aesthetic value of products. The cultural status of a 

product synthesizes both the culture of execution and 

the culture of consciousness of the manufacturer, who 

decides what materials to use, in whose interests to act 

– the profitability of production or the needs of the 

consumer who trusts the manufacturer. Ascending, we 

can easily rise to the very top – the culture of public 

consciousness. In some countries they do not steal, 

they consider deception to be meanness, and in others 

everything is built on these vices, they are legalized, 

because they have grown into the national mentality. 

It would seem that we are faced with a purely 

theoretical problem: what should be called the actual 

quality of a product and what does the system of 

quality properties in the characteristics of a product 

look like? In reality, with practical application, it 

grows into an ideological problem: how is it 

permissible to see the quality of a product in the 

modern concrete historical circumstances of social 

cultural development. Simplifying the understanding 

of the quality of a product by reducing it to its 

properties that ensure the profitability of production 

makes production, and not the consumer, the system-
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forming factor in obtaining the "quality" of a product, 

which contradicts the quality of the developed 

economy of the "post-industrial", "new industrial" and 

even "industrial" society. At the dawn of mankind, the 

consumer was happy with everything that could be 

produced. Production was the determining factor in 

relations with the consumer. Today, the market is 

considered the driving force behind the development 

of production. In the market, the initiative belongs to 

the buyer. The transition to the principle: "The buyer 

is always right!" assumes that the quality of a product 

is determined by its consumer. 

In this regard, the problem of competitiveness of 

domestic footwear requires the development of 

conceptual foundations of theoretical, methodological 

and practical recommendations adequate to the 

upcoming changes in the organizational and economic 

mechanism of functioning of the entire industrial 

complex of the country. In the current conditions of 

market relations, competitive environment and direct 

interaction of Russian and foreign manufacturers, the 

solution to the problem of combining state and market 

mechanisms of competitiveness management is 

becoming a strategic resource of the economy of the 

regions of the Russian Federation. In the global 

economy, the place of price competitiveness has been 

taken by the competitiveness of quality levels, which 

has increased with Russia's entry into the WTO. The 

increase in the quality factor of the results of the 

activities of domestic footwear production in the 

strategy of competitive struggle in the world markets 

is a long-term trend. The task of increasing 

competitiveness is especially urgent for shoe 

companies that, due to external factors (increased 

competition due to globalization, the global financial 

crisis) and internal (ineffective management), have 

lost their competitive positions in the domestic and 

foreign markets.  

It should be noted, however, that such a situation 

was typical for the 90s of the last Century, but recent 

years have been characterized by changes in this area. 

Evidence of this is the gradual development and 

spread of the corporate governance system in the 

country, one of the principles of which directly 

emphasizes the role of stakeholders in the 

management of the company. It is impossible not to 

note the increased attention to the concept of social 

responsibility of business in recent years. The 

simultaneous coexistence of several concepts 

describing the mechanism of decision-making in 

enterprise management is due to the fact that different 

firms have specific tasks at different stages of their 

activities. In particular, the main consumers of 

stakeholder theory are not all companies, but only 

those that are interested in maintaining partnerships 

with a wide range of stakeholders and in managing 

them. Stakeholder theory can offer such companies 

non-standard approaches to solving their specific 

problems. There are certain relationships between the 

company and the stakeholders, they can be different, 

both competitive and collaborative. Stakeholders can 

exist independently of each other, or they can interact. 

The set of stakeholders, which adherents of this theory 

call a “coalition of business participants” or “coalition 

of influence”, represents a force that continuously 

influences the organization, forcing it to evolve, 

change and adjust. 

The foundations of the theory began to form in 

the 60s of the 20th century in application to business. 

According to this theory, a company is not only an 

economic entity and a tool for making a profit, but also 

an element of the environment in which it operates, as 

well as a system that influences and is influenced by 

its environment: local communities, consumers, 

suppliers, public organizations, as well as personnel, 

investors and shareholders. In the mid-70s, a group of 

researchers gave the stakeholder concept a second 

wind. As groups interested in the activities of a 

corporation, he named not only suppliers, buyers, 

employees, investors and creditors, the government, 

but also future generations. Therefore, managers 

should not make decisions that will limit the scope of 

choice of new generations in the future. Considering 

the organization to be an open system, he was 

convinced that many social problems can be overcome 

if the main institutions are reorganized and effective 

interaction of stakeholders in the system is 

established. In its modern form, the "stakeholder 

concept" has been widespread since the mid-80s of the 

20th century. The emergence of stakeholder theory 

(stakeholder theory of the firm) as a full-scale, 

comprehensive theory is associated with the 

publication of E. Freeman's book "Strategic 

Management: The Stakeholder Approach" in 1984. 

According to E. Freeman, stakeholders (potential 

beneficiaries of the activities) of any firm are: the 

owners of the firm; buyers of its products; suppliers of 

various types of resources; employees of the firm; the 

local community; various broad social groups; the 

state. 

The idea put forward by E. Freeman of 

representing a company and its external and internal 

environment as a set of stakeholders in its activities, 

whose interests and requirements should be taken into 

account and satisfied by managers as official 

representatives of the company, has received wide 

support. A certain advance in the development of this 

theory was the emergence of the "stakeholder 

approach" of J. Post, L. Preston and S. Sachs, which 

emphasizes the importance of relationships with 

stakeholders in creating organizational wealth, 

especially for such organizations as complex 

"extended enterprises", into which, according to the 

authors, large corporations were transformed at the 

beginning of the 21st century. In Russia, the first 

dialogues with stakeholders on a systematic basis 

were conducted by British American Tobacco in 2021 

during the preparation of its non-financial report. In 
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modern conditions, consultations and dialogues with 

stakeholders are regularly held by large Russian and 

foreign companies operating in Russia, such as RAO 

UES of Russia, BP, Eurochem, Norilsk Nickel, etc. 

In recent years, the practice of interaction with 

stakeholders has increasingly been used not only by 

companies, but also by state and municipal 

institutions, as well as non-profit organizations. In 

addition, non-profit organizations (NPOs) themselves 

act as stakeholders, becoming participants in the 

decision-making process of business, government, 

and other NPOs. An attempt was made to develop a 

methodology for strategic analysis of an organization 

based on the stakeholder theory of the firm. The 

scientific basis for the study of stakeholder theory was 

formed by the works of T. Donaldson, R. Mitchell, L. 

Preston, S. Sachs, J. Stiglitz, A.S. Weeks, E. Freeman, 

J. Fruman. The authors emphasize that they are talking 

about relationships, not transactions, believing that 

transactions are one-time interactions, while 

relationships are characterized by a long-term and 

repetitive nature, not excluding both conflicts and 

cooperation. 

Stakeholders collaborate with the company and 

with each other at different levels and develop their 

ability to adapt, work in conditions of uncertainty and 

manage risks. The main goals of stakeholder 

collaboration with the company are: changing internal 

documents, improving business operations and 

developing effective management in the company. 

The work of stakeholders in partnerships includes 

developing solutions that promote sustainable 

development, planning, broad discussion and 

implementation of activities in a certain geographic 

area, using benchmarking, progressive development 

and involving other stakeholders. 

Stakeholders are individuals and parties that are 

affected by the activities of an enterprise or can 

influence its work. Stakeholder theory is a universal 

approach to doing business. The essence of this theory 

is that managers at an enterprise must make decisions 

taking into account the interests of all stakeholders in 

the organization. The basis of this theory is business 

ethics, and the main principle is that the interests of all 

parties are legitimate and require their satisfaction. In 

order to apply stakeholder theory, it is necessary: a 

certain number of groups or individual participants 

that influence or can influence the process, since this 

theory considers the nature of emerging relationships; 

the interests of all participants must potentially be 

taken into account; the main emphasis is on 

management decisions. Stakeholder theory states that 

when achieving the goals of an organization, various 

interests, various interested parties (stakeholders), 

which will represent a certain type of informal 

coalition. There may also be various relationships 

between stakeholders, which are not always of a 

collaborative nature, coincidence of interests, and may 

also be competitive. However, all stakeholders can be 

viewed as a single contradictory whole, the resultant 

of the interests of whose parts will determine the 

trajectory of the organization's development. Such a 

whole is called a "coalition of influence" or a 

"coalition of business participants" of the 

organization. In the modern interpretation of 

stakeholder theory, stakeholders are considered not 

simply as groups and individuals affected by the 

organization's activities, but as contributors to a 

certain type of resource. Stakeholders supply the 

organization with the resources it needs for its 

activities, because its activities allow it to satisfy their 

needs. At the same time, satisfying a stakeholder's 

needs is nothing more than receiving resources from 

the organization. Thus, the relationship between the 

organization and its stakeholders is built around 

resource exchange, since everyone strives to create 

their own resource base that would best meet the goals 

of the stakeholders. The stakeholders of an 

organization can be divided into two groups: external 

and internal. External stakeholders include: 

customers, suppliers, competitors, government 

agencies and organizations, regional government 

bodies, financial intermediaries. Internal stakeholders 

include managers, employees, owners, and the board 

of directors or management board, which includes 

managers and owners. One of the most significant 

internal stakeholders is the top manager. One of the 

important way’s managers influence organizations is 

by bringing their values into the work process and 

organizational roles. The importance of organizational 

values or business ethics shared by management is 

that ethical principles facilitate decision-making in 

“soft” situations. They also create a rational basis for 

building a hierarchy of external stakeholder values for 

the organization and a sequence of actions to respond 

to their demands, often presented simultaneously. The 

most advanced way of interacting with stakeholders is 

bridging. It implies a strategic partnership that can 

exist in various forms, including joint business with 

key customers or cooperation with competitors. It is 

not for nothing that the word “bridging” in English 

means “to build bridges.” Bridging is the closest union 

of an organization with those stakeholders that are 

most important to it. 

 

Conclusion 

Such associations are most common when the 

external environment is uncertain or complex. 

Bridging reduces uncertainty through closer 

interaction between organizations. Bridging firms 

have common goals, which is beneficial for all parties. 

Traditional methods of interaction with stakeholders 

help to reduce the adverse impacts of stakeholders, 

while bridging has the ability not only to prevent 

negative impacts, but also to improve the external 

environment through joint efforts with other parties. 

The stakeholder theory approach to the problems of 

management and improving the competitiveness of an 

http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%B5%D1%81
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enterprise suggests that its further development will be 

able to solve a number of problematic tasks facing the 

enterprise. Currently, there is no generally accepted 

methodology for assessing the competitiveness of an 

enterprise. 

Complex indicators of the efficiency of 

innovative technological processes of footwear 

manufacturing have been calculated. Taking into 

account the production program, promising variants 

of technology and equipment have been formed, the 

most efficient one has been selected; possibilities for 

streamlining the flow have been identified, allowing 

to eliminate "bottlenecks", minimize equipment 

downtime, which is one of the conditions for 

designing innovative technological processes. 

The efficiency of a shoe company, and to a large 

extent its ability to survive in a competitive 

environment, depends on its ability to quickly and 

with minimal costs switch to shoe production in 

accordance with fluctuations in demand. 

Great opportunities for this are opened up by the 

development and implementation of flexible 

production systems. Technological and organizational 

flexibility of production systems determines the 

variable potential of enterprises, their ability to 

promptly and adequately respond to changes in market 

conditions and acts as a mechanism for optimizing the 

structure of the technological system in order to 

reduce the cost of footwear. 
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Introduction 

UDC 685.44:519.16. 

 

The authors of the completed studies believe that 

the need to improve the quality management system at 

light industry enterprises is due to the following 

important reasons: 

Firstly, it increases the confidence of potential 

consumers in the products manufactured by this 

enterprise; 

secondly, it is an opportunity to significantly 

strengthen one’s position in existing markets, as well 

as significantly expand one’s spheres of influence by 

entering new domestic and foreign markets; 

thirdly, it is a significant increase in the 

productivity of any industrial enterprise where it is 

planned to implement a QMS using effective forms of 

management. 

The modern economy is increasingly called 

"smart", "thrifty", innovative. This is a more 

https://s-o-i.org/1.1/tas
https://dx.doi.org/10.15863/TAS
https://t-science.org/
https://s-o-i.org/1.1/TAS-08-148-17
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understandable definition in comparison with "post-

industrial", but to what extent it adequately 

characterizes its state is not an idle question. The 

character is manifested in development, determines 

the planning of economic policy. The latest crisis 

clearly shows: 

firstly, that planning is not only compatible with 

the market economy, but is necessary to prevent and 

mitigate the negative phenomena generated by 

undivided economic freedom bordering on 

arbitrariness; 

Secondly, the ongoing crisis has revealed the 

limitations of the desire to present the constructed 

economy as "smart". A smart economy must exist; it 

cannot be built with intelligence alone. 

The central figure of commodity production is 

not finance, as many politicians, including domestic 

ones, believe. Money is, in fact, the equivalent of a 

commodity and will always remain so. A commodity 

creates labor, which in turn is also a commodity. 

Consequently, the roots of the movement of 

production go back to the collective expression of 

human activity, first of all, the work of consciousness, 

its potential. 

The main thing in a person – the decisive factor 

of social reproduction – is his morality. Not everyone 

is destined to be top managers, general designers, 

VIPs in politics. Someone should work with their 

brains, someone – with their hands. Trouble comes 

when the “brains” and “hands” become sticky and 

things that shouldn’t stick to them. Immorality 

undermines the foundations of professional culture 

and professional activity is transformed from a 

creative force into its opposite – it destroys what has 

been created. A “smart” economy may turn out to be 

a terrible reality if it continues to be immoral. We are 

not utopians or idealists, we understand the concrete 

historical position of morality well. Now we are not 

talking about equality and brotherhood – exclusively 

about conscience and responsibility. The economy can 

and should be, first of all, responsible and 

“conscientious”, and only then “smart”. 

At the same time, the assertion that the 

consumption of domestic materials and products is 

regulated by the market is substantiated. In this case, 

the market requirements should be dictated to 

producers by the need to increase the role of the state 

and consumers - to form a stable demand for domestic 

materials and products, namely: maintain the range of 

goods, regulating it with federal, regional and 

municipal orders; stimulate price stability; increase 

consumer capacity and gradually improve their 

quality. The implementation of these tasks will create 

the basis for the consumer to understand the need to 

pay for the benefits of high-quality materials and 

products, and the manufacturer to understand that 

improving the quality of materials and products 

cannot be associated only with rising prices, but also 

through technical innovations aimed at applying new 

technological and engineering solutions. 

It is important to implement one of the defining 

principles of production efficiency: the manufacturer 

produces exactly what the consumer needs in an 

assortment that creates the basis for satisfying 

demand. 

It is equally important to understand the role and 

significance of quality activities, that is, to what extent 

managers have penetrated the essence of things, 

learned to manage things, change their properties 

(assortment), form, making them serve people without 

significant damage to nature, for the benefit and in the 

name of people, that is, in accordance with the 

requirements of the Federal Law "On Technical 

Regulation". What are the results of economic activity 

today, what are the achievements in this area? Growth 

of gold and foreign exchange reserves, reduction of 

inflation, budget surplus and other financial and 

economic achievements. But is this the end result of 

public administration, and not the quantity and quality 

of goods and services sold on the domestic and foreign 

markets and the solvency of the population to 

purchase these goods and services? And, ultimately, 

not the quality of life of the country's population? 

Therefore, it is quite natural that today the task is set 

for all levels of executive and legislative authorities - 

to improve the quality of life of Russian citizens. 

 

Main part 

The problems of improving the quality and 

competitiveness of materials and products at the 

current stage of development of the Russian economy 

are becoming increasingly important. As the 

experience of advanced countries that at one time 

emerged from similar crises (the USA in the 1930s, 

Japan, Germany in the post-war period, later South 

Korea and some other countries) shows, in all cases 

the basis for industrial policy and economic recovery 

was a strategy for improving the quality and 

competitiveness of products that would be able to 

conquer both domestic and foreign markets. All other 

components of the reform - economic, financial and 

credit, administrative - were subordinated to this main 

goal. 

Positive changes in the quality of goods imply 

qualitative shifts in technology, organization and 

management of production. Production should be 

improved, which does not mean becoming more 

expensive. It was absolutely right to draw attention to 

one phenomenon, usually eluding attention in the 

bustle of problems, - the historicity of the economy. 

The economy has not always been the way it is 

perceived now and will not remain forever. Economic 

life changes over time, which forces us to tune in to its 

changing existence. Analysts claim that symptoms of 

a new economic order are already growing. The next 

turn of the economic spiral will also spin around the 

market core, but the significance of the market will not 

remain total. The priority of market competition, 
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aggressively pushing "social issues" to the sidelines, 

is incompatible with the prospect of economic 

development, as evidenced by the persistent desire of 

social democracy in the West to turn the economy 

towards social security and fair distribution of profits. 

The new economy is temporarily called "thrifty". 

"Thrifty" economy will be oriented towards resource-

saving technologies and environmentally friendly 

production. It required a new look at fundamental 

concepts. And therefore, the philosophy of quality 

must also change. 

The problem of ensuring the quality of activity is 

not simply universally relevant, it is strategic. The 

dilemma in relation to quality is reasonable only 

within the limits of the opposition of the ratio of 

"direct" and "indirect" actions. The expression "it's all 

about him" owes its origin to quality. It is possible to 

"forget" about the problem of quality only because any 

fruitful and luminous activity is ultimately aimed at 

improving quality. Quality is either "on the mind" or 

"implied". From the ratio in the dynamics of these 

projections, quality problems in creative thinking are 

built into a corresponding graph reflecting the 

relevance and profitability of activities aimed at 

developing production. 

Thus, the solution to the problem of increasing 

the efficiency and competitiveness of the economy, 

and ultimately the quality of life, is impossible without 

the implementation of a well-thought-out and 

competent industrial policy, in which innovation and 

quality should become a priority task. 

The results of the research conducted under the 

UN development program allowed us to measure the 

share of the "human factor" in national and global 

wealth: 65% of the wealth of the world community is 

the contribution of human potential, and only a third 

of the world's wealth comes from natural resources 

and the production structure. A strategy focused on 

quality undoubtedly contributes to the growth of the 

role of the subjective factor in the development of 

production, and to a more complete and 

comprehensive satisfaction of human needs. No one 

has dared to openly and officially cancel the desire to 

"live according to reasonable needs", as well as the 

need to "work according to one's capabilities", 

understanding the absurdity of denying the essential 

powers of man. In a "hot" state, the problem of quality 

is steadily supported by both the internal forces of 

active consciousness and external life factors. The 

highest function of consciousness is cognitive. 

Production during the transition from an industrial to 

a post-industrial society of mass consumption is 

thought of as a function of the market. And the authors 

fill these properties of quality with criteria, namely: 

⎯ quality ideology – a prospect for 

production development; 

⎯ quality management is a comprehensive 

approach to solving quality problems; 

⎯ fashion and technical regulation are 

components of the quality of manufactured footwear; 

⎯ quality systems “ORDERING/5 S” and 

“THREE “NOTS” are not only the basis for stability 

and safety of production, but also a guarantee of 

quality; 

⎯ quality in the market is a paradigm for the 

formation of production that satisfies market needs; 

⎯ advertising is always at the service of 

quality; 

⎯ a trip into the past as a guarantee of quality 

in the future; 

⎯ product quality assessment model – these 

are production priorities; 

⎯ forecasting quality costs when developing 

a new range of footwear is the key to its demand and 

competitiveness; 

⎯ methodology of business visual assessment 

of a product – a means of assessing the effectiveness 

of quality; 

⎯ improving the quality and competitiveness 

of domestic special footwear; 

⎯ on the indicators for assessing the quality 

of footwear – as a tool for creating products in 

demand; 

⎯ quality and the market: a marriage of 

convenience and this is indisputable; 

⎯ the stability of the enterprises’ work is a 

guarantee of the quality of the footwear they produce; 

⎯ All these aspects together ensure the 

activities of an important branch of public economy of 

leading Russian and foreign specialists. Authors 

always have an advantage over individual forms of 

creativity. An individual author, no matter how 

knowledgeable and authoritative he is, is forced by the 

nature of the circumstances to explain not only his 

point of view on the problem under study, but also to 

talk about how colleagues “see” this problem, to 

present someone else’s view of the order of things, to 

turn into his opponents in the process of the 

announced discussion. Such a transformation, despite 

all its conventionality, is not so harmless for 

objectivity in understanding. Even such a wonderful 

thinker as G. Hegel sinned, willingly or unwillingly 

setting up opponents to make it easier to criticize 

them. This work presents an original author’s 

approach and opens up the opportunity to learn the 

most significant first-hand, without intermediaries, 

who often darken creative relationships. 

The dynamics of market development in the last 

decades of the last century and at the beginning of the 

third millennium invariably show an increase in 

consumer demand for product quality. Despite all the 

economic, social and political costs, humanity is 

getting richer and wealth is distributed unevenly. 

Finances, as before, are concentrated in certain 

regions, however, as well as the premieres of modern 

production. The course on product quality is 
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confidently and widely predicted by analysts. The new 

economy is temporarily called "thrifty". The current 

principle: "the strongest, the most adapted survives" 

will be replaced by "social and industrial partnership" 

- the manager and the manufacturer will become 

members of the same team. Mass production will give 

way to an organization corresponding to the 

implementation of the principle - "the manufacturer 

makes exactly what the consumer needs". The 

"thrifty" economy will be focused on resource-saving 

technologies and environmentally friendly 

production. It will require a new look at fundamental 

concepts. The philosophy of quality will also change. 

We must be prepared for the coming events. To the 

best of their competence and interests, the authors 

tried to share their thoughts, trusting their judgments 

about the past, present and future of the business to 

which they dedicated their lives, their research, to 

answer the main question: what dominates in quality - 

advertising or the manufacturer and will the revolution 

in quality unite them or will it be impossible to do so? 

But life will judge both of them. 

The desire of researchers to draw the attention of 

federal, regional and municipal branches of 

government to revising the concept of the roadmap 

and strategy for the development of light industry in 

Russia until 2025, approved by the government, is 

justified. Unfortunately, it lacks the main thing - the 

role and importance of participation in its 

implementation of authorities at all levels, without 

whose support both the roadmap and the strategy for 

the development of light industry are just intentions 

and nothing more. The lack of messages and those 

responsible deprived them of being mandatory for 

these very branches of government, and without their 

interested participation it is simply impossible to 

achieve the declared results. Another weighty doubt 

about its performance is that it does not have a 

significant impact on the restoration of light industry 

enterprises in the regions and municipal formations as 

city-forming ones, in order to return social stability 

and security to small and medium-sized cities of 

Russia, that is, to restore to them the role that they 

played for these very municipal and regional 

formations, of which there are so many in Russia, 

including in the regions of two Federal Districts - the 

Southern Federal District and the North Caucasus 

Federal District. 

The implementation of all the proposed 

measures presupposes the active participation of these 

very branches of power, but especially regional and 

municipal ones, in order to create new jobs in small 

and medium-sized cities, guarantee their population 

all the social conditions for a decent life, providing 

their financing, including the work of preschool and 

school organizations, medical and cultural 

institutions, distracting young people from the street 

and other undesirable phenomena. And the 

appearance on the markets of demand for in-demand 

products with a price niche acceptable for the majority 

of consumers in these regions will reduce the 

migration of the population from these regions 

precisely due to the financing of all socially 

significant institutions. 

Production efficiency is the ratio between the 

obtained results of production, on the one hand, and 

labor costs and means of production, on the other, and 

is the most important qualitative indicator of the 

economy, its technical equipment and labor 

qualifications. Efficiency is understood as the 

correspondence between the social effect of applying 

the results of standardization work in production and 

the costs associated with their application. Ensuring 

product quality is associated with costs. Product 

quality should guarantee the consumer the satisfaction 

of his needs, its reliability and cost savings. These 

properties are formed in the process of all 

reproduction activities of the enterprise, at all its 

stages and in all links. Together with them, the cost 

value of the product is formed, characterizing these 

properties from product development planning to its 

implementation and after-sales service. A complaint is 

a claim made by the buyer to the seller due to the 

discrepancy between the quality or quantity of the 

supplied goods and the terms of the contract. Claims 

can be made only on such issues that were not the 

subject of acceptance of the goods, carried out in 

accordance with the terms of the contract. The policy 

of the enterprise should initially aim at high product 

quality. However, marriage, which is its opposite, can 

occur at any enterprise. It must be taken into account. 

Defects can be found at the enterprise itself - the 

manufacturer of the products and beyond. Defects that 

appear in the sphere of sales or in the process of using 

the products indicate both the poor quality of the 

products and the quality of the enterprise's work. 

Complaints are compared by cost and quantity with 

the previous period. They are calculated for 100, 1000, 

10000 products depending on the volume of 

production. The appearance of complaints causes not 

only material but also moral damage to the 

manufacturer, affecting its reputation. Feedback for 

correction and improvement (Figure 1): 
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Figure 1. Customer satisfaction system 

 

Ensuring the quality of children's clothing 

involves planning and carrying out a number of 

measures to create conditions for the production of 

products that meet consumer requirements. When 

implementing these measures, the following are taken 

into account: 

- factors influencing the formation of product 

quality (study of the product market, development of 

product requirements, quality of raw materials and 

supplies, quality of design and engineering, quality of 

manufacturing, quality of product labeling); 

- factors that maintain the quality of goods 

(packaging, conditions of transportation and storage, 

sales and consumption (operation), technical 

assistance in maintenance). 

The chemical composition and structure of the 

initial substances and materials predetermine all the 

main properties of goods, divided by nature into 

physical, chemical, mechanical, biological. Taking 

this factor into account, all the others are formed: 

design, technology, etc. 

The source materials are simple and complex 

substances characterized by an unchanging chemical 

composition and certain properties. The indicators of 

these properties are density, temperature constants, 

spectral characteristics, etc., which form the basis for 

the identification of goods and various types of 

expertise. 

There is a certain functional relationship 

between the quantity of an element or chemical 

compound and the measured physical quantity, which 

is used to directly characterize the consumer value of 

a material or product. The standards for the content of 

these substances are specified in the relevant 

regulatory documents. 

An important factor is the influence of the 

constituent parts of the starting substances, in 

particular the functional groups included in the 

molecules of the starting substances, namely: 

- the hydroxyl group (–OH) in the composition 

of cellulose fibers (cotton, flax) determines high 

hygroscopicity of 8–12%, good ability to be dyed, and 

dependence of properties on humidity; 

- the carboxyl group (–COOH), the amino group 

(–NH2) in the composition of protein fibers (wool, 

silk, leather) provide good hygroscopicity – 11–16%, 

good dyeability, low electrification, the ability to form 

a mesh structure and, as a result, provide high 

elasticity of the fibers; 

- the amide group (–NH) in the composition of 

polyamide fibers (nylon, enant, anide) causes low 

hygroscopicity – 4%, weak dependence of properties 

on humidity, mediocre dyeability, and increased 

electrification; 

- the ester group (–СОО) in the composition of 

polyester (lavsan) and polyacrylonitrile (nitron) fibers 

determines their zero hygroscopicity, poor dyeability, 

and high electrification. 

Thus, knowledge of the chemical composition of 

the source materials allows us to predict the nature of 

possible changes in finished products during storage 

and use, as well as to identify goods. 

The design is one of the most important factors 

that shape the quality of finished products. The design 

is the shape, size, method of connection and 

interaction of parts and units, the relationship between 

individual elements, interchangeability, multi-

operability and other features of the product. The 

design of children's clothing should best ensure 

functionality, ergonomics, aesthetics, reliability and 

safety in the use and operation of products. 

Ergonomic properties– the ability of goods to 

create a feeling of convenience, comfort, the most 

complete satisfaction of needs in accordance with the 

anthropometric, physiological, psychological and 

psycho-physiological characteristics of the consumer. 

Ergonomic properties of children's clothing are 

divided into the following subgroups: 

- anthropometric properties –the ability of goods 

during use to correspond to the greatest extent to the 

measurable characteristics of the child's body; 

- physiological properties– the ability of goods 

to ensure the convenience of functioning of individual 

organs or parts of the human body when they are used; 

- hygienic properties are also associated with the 

impact on the living conditions of the human body and 

are divided into sorption (hygroscopicity, moisture 

release), permeability properties (steam, water, dust, 

light, air permeability), electrification (accumulation 

of static electricity charges), heat-protective 

properties (thermal conductivity, heat capacity); 

- psychological properties– the ability of goods 

to provide the consumer with emotional comfort 

during use, to correspond to his individual perception 
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Comparison 
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of the product, which is especially important for 

young children; 

- psychological and physiological properties –

the ability of goods to ensure compliance with the 

psychological and physiological capabilities and 

needs of the consumer; these properties 

comprehensively satisfy the psychological and 

physiological needs of a person, and are mainly 

characterized by organoleptic indicators. 

For children's clothing, aesthetic properties are 

especially important– the ability of a product to 

express social values in sensory-perceived form 

features and satisfy the aesthetic needs of a person: 

information expressiveness, rationality of form, 

integrity of composition, perfection of production 

execution and stability of the product appearance. 

Aesthetic needs are always individual; therefore, it is 

quite difficult to ensure the aesthetic properties of 

products and evaluate them, but at the same time it is 

of considerable interest, especially when making 

clothes for children. 

Indicators of aesthetic properties of children's 

clothing are: appearance, integrity of composition, 

design, fashion, style, information expressiveness, 

perfection of production execution, etc. Appearance is 

a complex indicator, including shape, color, surface 

condition, sometimes integrity, as well as the presence 

of drawings and inscriptions. For the aesthetic 

perception of different children's clothing, the 

significance of the listed individual indicators of 

appearance is not the same and depends on the 

characteristics of the types of clothing. 

Integrity of composition reflects the rational 

relationship of external features with the internal 

structure and assumes the subordination of secondary 

elements to the main ones, the unity of the stylistic 

solution of all parts of the products. 

Design is the ability of goods to 

comprehensively satisfy aesthetic, ergonomic, social 

and other needs due to their artistic design. 

Satisfaction of various needs and, first of all, aesthetic 

ones is achieved by rational combination of indicators 

of appearance (shape, color, surface condition, etc.) 

with dimensions and indicators of functional and 

ergonomic properties. Thus, the beautiful shape of 

products should be combined with ease of use. The 

dimensions of products as a whole or their individual 

parts should ensure harmony of form and functional 

purpose. 

Maintaining a certain style allows to satisfy 

social and aesthetic needs with the help of a set of 

indicators of appearance, design features and details, 

which are determined by the general worldview of a 

specific segment of consumers. The style of goods 

together with fashion is an important means of 

creating the image of consumers and satisfying 

prestigious needs as a type of social needs. 

Following fashion allows to satisfy aesthetic 

needs formed or developed in a certain socio-cultural 

environment for a certain, limited period. 

The fundamental features that characterize these 

properties are individual indicators of appearance: 

the shape of the product as a whole and/or its 

individual parts; 

color and/or color scheme (this is especially 

typical for clothing and shoes – the fashionable color 

of the season); 

the condition of the surface, including design 

details (for example, the presence of frills on dresses, 

blouses, fittings on shoes, etc.); 

the presence or absence of individual functional 

details (for example, the back of shoes, sleeves, belts 

- in clothing). 

The named fashion indicators are ensured by 

selecting the most suitable types of raw materials, 

materials and developing a specific design. 

Fashion is one of the important drivers of 

scientific and technological progress, encouraging 

fashion designers to create not only fashionable 

goods, but also to order the development of new 

materials and technologies. 

The most important indicator of the quality of 

children's clothing is the safety of the goods. 

Currently, in legislative acts, safety requirements are 

singled out in a special group as mandatory. 

According to the Federal Law "On Technical 

Regulation", "the safety of products and related 

processes of production, operation, storage, 

transportation, sale and disposal is a condition in 

which there is no unacceptable risk associated with 

causing harm to the life or health of citizens, the 

property of individuals or legal entities, state or 

municipal property, the environment, the life or health 

of animals and plants." 

In relation to the quality of consumer goods, 

safety can be defined as the absence of an 

unacceptable risk to the life, health and property of 

consumers during the use or consumption of goods. 

Unlike other consumer properties, the deterioration or 

loss of which leads to the loss of functional or social 

purpose, failure to comply with the permissible level 

of safety indicators transfers the product to the 

category of dangerous, subject only to destruction - on 

the contrary, products that have lost other consumer 

properties are classified as conditionally suitable and 

can be recycled. In addition, the lost properties of the 

product can be restored after the appropriate 

elimination of defects, thanks to which it can be used 

for its intended purpose. 

In the territory of the Russian Federation, which 

is part of the Eurasian Economic Union, the technical 

regulation of the Customs Union TR CU 007/2011 

"On the safety of products intended for children and 

adolescents" is in effect with respect to safety 

requirements for clothing for children in order to 

protect the life and health of children and adolescents, 
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as well as to prevent actions that mislead users of 

products. Table 5 shows the biological and chemical 

safety requirements established therein for clothing 

made of textile materials for children over 1 year of 

age. 

 

Conclusion 

The efficiency of enterprises, and in many ways 

their ability to survive in the competitive struggle, 

depend on the ability to quickly and with minimal 

costs restructure the production of products in 

accordance with fluctuations in demand; the best 

opportunities for this are opened up by the 

development and implementation of flexible 

production systems. The restructuring and technical 

re-equipment of modern small and medium-sized 

children's clothing production facilities, as well as 

manufacturers of men's clothing with high-

performance multifunctional equipment should be 

facilitated by the widespread introduction of leasing 

schemes as the most optimal option for the 

development of Russian production facilities. 

For the successful implementation of the 

proposed measures, a real interest in supporting the 

sewing enterprises of the South from the federal and 

regional branches of power is necessary, which should 

lead to a reduction in prices for components, 

materials, energy costs and transport, providing the 

manufacturer with the opportunity to offer the 

domestic consumer demanded and competitive 

children's clothing due to the price niche. This can 

provide many manufacturers with stable positions not 

only in domestic but, what is especially important, in 

foreign markets. 

By forming import substitution, regional and 

municipal authorities, supporting the heads of 

enterprises in the implementation of their tasks and 

filling the markets with in-demand products, 

especially for children and socially vulnerable groups 

of the population of these regions, they - these very 

authorities - will directly implement their promises to 

voters and create confidence in the population of these 

regions in their future, which, ultimately, will provide 

the population of small and medium-sized cities with 

a decent life. 
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Introduction 

UDC 656.06:357.49. 

 

The theoretical, philosophical and scientific 

novelty of the research is due to the consideration of 

social transport not as a unique state of transport 

reality, but as a specific reality formed in the process 

of development of a universal phenomenon in the 

structure of matter movement. Social transport has a 

conditional beginning of history and, theoretically, an 

end is not excluded. Improvement of social transport 

and its prospects are due to its natural status - 

integration into the natural system of relations, part of 

which is a person with a social form of life. The 

structure of the essence of the content of the concept 

of "social transport" is similar to the structure of the 

concept reflecting the natural form of transport, it is 

determined by the presence of three key elements: 

means, paths and forces of which are supplemented by 

management. The analysis of the status of transport 

and its "social" form of manifestation was carried out 

by a combination of philosophical and scientific 

formats. The first provided the ideological and 

methodological aspects of the phenomenon 

assessment, the second opened the way to practical 

assessments in a wide social range from socio-

economic, political and socio-cultural to 

environmental. Special attention is paid to the status 

of transport science, the reasons for the inconsistency 

of its assessments are explained.   

The theoretical understanding of social progress 

began to shift gently towards a mass consumer society 

associated with quality of life. Social life, which had 

come into vigorous motion after the leisurely course 

of Medieval history, necessarily focused on the 

development of transport. Social transport expanded 

national borders and successfully worked as an 

instrument of international relations. If in the past only 

a few could discover the world, then in the New Age 

the world essentially opened up for the majority of the 

population of developed countries. In order for social 

transport to function in accordance with the needs of 

social development, it itself had to be diverse and 

highly organized, meet all the basic requirements: be 

safe, accessible, diverse, comfortable; be 

distinguished by high service, deliver cargo on 

demand. Freedom is not only a condition of human 

life, it is also a factor in the operation of transport. The 

improvement of social transport, as well as social 

progress in general, requires freedom of action, and 

freedom of action of transport serves as a significant 

criterion of its quality. 

 

Main part 

The first step towards freedom was taken by 

social transport when technical means were completed 

with technically produced energy. Thanks to this, 

social transport acquired an almost complete technical 

appearance. There was a lack of technically organized 

control of the movement of vehicles, which would 

guarantee the quality of their work. It appeared in the 

process of scientific and technological revolution in 

the middle of the 20th century. 

The so-called transport science is not a phantom, 

but it is also not a reality that allows transport science 

to be included in the corresponding classifier. In its 

present form, it is capable of satisfying only the 

professional ambitions of those researchers whose 

status is directly connected with the transport branch 

of social production, and the transport bureaucracy. 

There are no unitary publications devoted to 

social transport. The same interesting historical 

essays, recreating the history of individual types of 

public transport, unfortunately, do not even touch on 

the logic of the process. Historical analysis in the 

absence of logical support is far not only from the real 

essence of transport progress, but also does not lay the 

prerequisites for understanding the further 

development of knowledge of the subject. 

Development is the resolution of contradictions. Not 

narrowly - technical and technological, which modern 

transport science is really rich in, but the 

contradictions of development in the system of 

relations of real transport, significantly different from 

that around which the current definition is built, which 

has not gone beyond the framework of a generalizing 

idea. The reasons for the limitations of the definition 

of the subject specificity of the content and scope of 

the concept are different. The most common reasons 

are of an epistemological nature, for example, when 

cognition is stopped not at the main essential level of 

the phenomenon under study. The immersion of 

knowledge does not reach the necessary depth. The 

knowledge obtained does not reveal the leading 

features of the content of the concept, giving the 

concept universality, nevertheless they are passed off 

as knowledge of the quality of the subject. The 

concept is replaced by the idea of a certain level of 

reality of the object. 
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Figure 1. Systemic characteristics of the content of the concept of “social” transport. 

 

Social transport is a complex synthesis of the 

natural (organic) component and its transformation by 

man - the technical component. Taking into account 

the special role of man in the creation of social 

transport - specific to the social form of matter 

movement, it can be quite correctly called "human" 

(Figure 1). 

The progress of "social", "human", "technical", 

"public" transport can be presented as a way to 

increase the degree of human mastery of freedom of 

technical creativity. Humans have already passed a 

significant part of the way to freedom of creative 

creation of transport. It seems to us that the "road 

map" of the progress of "human" transport looks like 

this: 

• alienation of transport from its primary 

connection with man (“dehumanization” of transport); 

• achieving dominance in transport 

construction of technical means and technologies; 

• connection of the technical component of 

vehicles with the technically obtained energy; 

• automation of transport operations, including 

control; 

• ensuring systemic security for all subjects of 

transport functioning: humans, society, the natural 

environment; 

• creation of universal vehicles capable of 

operating in qualitatively different environments; 

• development of space transport capable of 

trans-space movement, creation of intermediate space 

bases. 

As transport progresses, the significance of the 

second, final function of transport increases, its direct 

participation in the construction of conditions for 

social creativity. The existing understanding of 

transport has not absorbed its creative purpose on a 

real scale, limiting itself to a description of 

participation only in the movement of the spatial 

position of cargo. The transition from the idea of 

transport, identifying it with a social form and 

sequestering the functions of transport to the 

implementation of the movement of cargo and people 

in the space-time of social development, to the 

understanding of transport as a universal mechanism 

for the movement of matter in all forms, creating the 

necessary conditions for change by organizing spatio-

temporal interaction within a specific form and 

between forms will require a methodological 

reorientation of thinking from a description within the 

limits of formal-logical consistency to a dialectical 

analysis of the contradictions of the nature of 

transport: 

in order to conveniently arrange something 

strictly on the shelves, you need to be sure that all of 

this is identified and defined first; 

secondly, to have an appropriate design for the 

shelves, that is, to build a systematic understanding of 

the subject, which allows us to guarantee: 

a) universality of the design; 

b) the presence of sufficient reserves for 

improving the design. 

The general theory of transport allows to 

maintain the course orientation in the study of its 

varieties, their relations, but the general in theory and 

methodology is especially significant for determining 

the political value of transport in the process of social 

construction and preservation of natural conditions of 

social movement. Social movement transforms 

natural conditions into factors ensuring social 

progress, therefore political correction is required. 
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Factors of natural provision of social progress should 

not be factors of crises of the natural development 

itself. And here the understanding of transport 

adequate to its actual status is necessary as a measure 

of both social and natural movement. Management of 

interaction of movement of the natural environment of 

society is based on transport policy, in which the 

interests of man and the laws of the natural system 

should be coordinated. The history of mankind does 

not allow to smile, reading the phrase: transport policy 

is the core of the system-forming factor of 

organization of interaction of society and the natural 

environment of its movement. "National" and 

"universal" (global) ideas, designed to consolidate 

social advancement, must rely on the public - 

dominant attitude in politics to transport construction. 

As long as the utilitarian - local idea of transport as a 

means of ensuring the movement of people and cargo 

dominates in the public consciousness, neither 

national nor global problems can be solved rationally. 

It seems that the military was the first to approach this 

truth. In any case, armed competition is already built 

on achieving an advantage in traffic management, or 

more precisely, transport as a tool of movement. There 

are encouraging examples of awareness in civilian 

practice: China has raised rail traffic in the Himalayas, 

Japan is vigorously investing in the development of 

high-speed rail traffic, Russia has seriously taken up 

transport support for the Arctic, more and more 

countries are rushing into space, striving for its 

practical use, the EU is trying to be among the leaders 

in the development of "green" transport. The complex 

essence of transport has been improved in the process 

of its evolution. By the time transport rose to the next 

turn of the spiral of its development, became "human" 

transport, it was already clear that the spiral of 

transport ascent has a specific design. The spiral of 

historical transformations of transport is double. It 

resembles the helix of the DNA organization of living 

matter. The double helix is a sign of perfection and 

significance of the status of a phenomenon. The 

privilege of transport is due to the peculiarity of its 

place in the movement of matter. The very immanence 

and universality of presence in the movement of 

matter is sufficient to recognize the special purpose of 

the phenomenon, and transport, in addition, as we 

have shown in previous publications, plays a key role 

- it serves as an instrument of movement. In this 

connection, it is advisable to clarify one essential 

detail in understanding movement. Taken in general, 

that is, as a set of all forms and types, movement is 

most often interpreted through the way it manifests 

itself. In Russia, as a rule, they refer to the definition 

of movement by F. Engels, reducing the author's text 

to the basic concept - "to change". 

F. Engels did indeed emphasize the key meaning 

of change in movement, but he: 

firstly, he did not reduce movement to change; 

Secondly, what is important is how he 

interpreted the change, drawing specifically for this 

purpose on the historical outline of the progressive 

progress of natural science. 

And already without questions from the text it is 

clear that changes in the form of displacement are 

extremely significant, however they are the simplest 

manifestation of motion. F. Engels wrote: "Motion, 

considered in the most general sense of the word, that 

is, understood as a mode of existence of matter, as an 

attribute inherent in matter, embraces all changes and 

processes occurring in the universe, starting from 

simple displacement and ending with thinking." 
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Figure 2. Functions and social effects of the functioning of the social form of transport. 

 

A simple list of social effects from the 

implementation of the functions of transport support 

for social progress allows us to assess the significance 

of transport in the history of mankind, primarily in 

improving material production and conditions for 

individual freedom (Figure 2). The definition of social 

transport as a branch of production reflects only the 

external manifestation of transport and that, 

unfortunately, is not proportional to the actual role of 

transport. 
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Figure 3. Main directions and products of social transport. 

 

In the diagram we would like to draw attention 

again to the specificity of the mechanism of action of 

transport in social construction: transport participates 

in social development by providing the necessary and 

sufficient conditions for the action of social 

reorganization, i.e. indirectly. The specificity of the 

mechanism of action of social transport is determined 

by the place of transport in the movement of matter, 

part of which is the practical activity of man. 

Transport is an instrument of movement (Figure 3). 

Work is done by movement, transport prepares and 

provides conditions for movement. Earlier, the 

absence of an argumentative function in a separate 

fact has already been noted. Facts taken separately are 

not able to either refute or prove. But on the basis of 

facts, it is possible to build a concept. And in this case, 

when it is possible to obtain from its consequences the 

predicted facts in sufficient quantity and variety, both 

the concept itself and the facts will acquire their true 

meaning. 

Russia was preceded by Rus. It is believed that 

Rus became Russia, having become an empire under 

Peter I. Peter I was recognized as the Great for the 

scale and quality of the transformations in society. 

From the very beginning, Peter the Great linked the 

reorganization of the fatherland with the development 

of transport. He had little choice - to find a rational 

ratio between water and land means. The emperor saw 

advantages in water, especially in sea transport. With 

its help, it was possible to increase trade, causing an 

increase in the production of goods, and expand the 

borders of the state, and when necessary, protect it. 

The strengthening of Rus occurred with the growth of 

cities, all the historical cities of Rus, Russia grew on 

the banks of rivers, seas. Land traffic developed after 

water. Steam traction and electric traction were also 

first tested on water. 

Education is increasingly less manifesting itself 

as a tool that forms in the student an interest in the 

rationality of individual thinking, replacing the work 

of the subject's consciousness with the acquisition of 
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psychological skills - the dynamism of changing 

attention, memorization, orientation toward 

consumption and the possibilities of technical means 

of support. 

The danger of empiricism and standardization in 

thinking, dependence of consciousness on technical 

equipment are not so obvious "here and now". It has a 

delayed effect of action, which has repeatedly 

manifested itself in modern times, forcing us to return 

to the educational ideas of great humanists and true 

teachers. For harmonious development into a 

personality, a person must realize his main potential, 

embedded in his dual nature, in the process of 

becoming. We are able to abstract from nature in 

cognition, but we will never be able to live and enjoy 

life outside of nature. Nature is able to develop 

without us, it is boundless and eternal. A person faces 

Hamlet's question: "To be or not to be"? The wealth 

of the past is not a guarantee of the future. 

In multi-transport centers there is a real 

opportunity to optimize the transport potential for the 

harmonious development of the social structure, to 

minimize the cataclysms of irrational urban 

development policy. Such centers are ready to 

organize the systematic work of various transport 

from main and interregional to local, unite with a 

common idea motor transport, water, rail and air. With 

a professional approach, free from the 

commercialization of social projects, there is always a 

way out that will be approved by all parties involved 

in solving the problems.   

The economy, like society, whose progress is 

based on economic activity, develops naturally. 

Economic ups and downs are caused not so much by 

objective factors as by insufficient professionalism of 

management. The aforementioned S. Yu. Witte dealt 

with an empty treasury and growing debts, 

nevertheless, in a seemingly hopeless situation, he 

found a way out and successfully reformed finances. 

The Bolsheviks after the Revolution and the Civil 

War, in conditions of socio-economic chaos and wild 

inflation, also coped with the task of stabilizing the 

financial market. 

Russian reformers of the 1990s, with the active 

assistance of Western consultants, led Russia to the 

default of 1998. When the ruling figures changed and 

the political, social and economic course was 

balanced, society quickly managed to cope with the 

consequences of "shock therapy". The economy 

should not be anything other than the one whose goal 

is to ensure human well-being. 

The desire to measure the well-being of the 

population by the quantity of goods is partly fair, but 

it is, as a rule, conditional, because it deals with 

consumption statistics, which are specified at best at 

the regional level. This is convenient for the 

authorities, but in such calculations, as a rule, there is 

no face of real citizens, separated by physical space 

even within the boundaries of a district, region, 

territory, republic.   

Statistics are something like a mirror, sufficient 

for the authorities to see themselves and, in general, 

the socio-economic mosaic. Real life mostly takes 

place in the "looking glass". This life is very different, 

as are the attitudes of those living it. Those dissatisfied 

with life have always been and are everywhere, even 

among those enjoying life. There are many of them, 

but they do not form the majority.   

The bulk of the population patiently awaits its 

time, steadfastly hoping for the professionalism of 

politicians. They need a job with decent pay, the 

arrangement of socio-cultural support for life. Most of 

all, they need satisfaction with a systematically 

organized and accessible transport service, so that 

they are not oppressed by the feeling of 

"abandonment". A citizen of any country educated in 

traditions feels his responsibility to the state and order 

proportionate to the care that he feels for himself. 

 

Conclusion 

If the term "construction" is replaced by the 

"form" of knowledge, then we will have the transition 

advanced in the article from the characteristics of the 

concept - consistency, locality and limitation in 

change, to the characteristics that distinguish the 

concept, identified by G. Hegel in his "Science of 

Logic". It is naive to expect a practical application of 

the new interpretation of transport by philosophical 

thinking. On the path to rebooting the political 

understanding of transport and its social significance 

is a moderator - political science, called upon to adapt 

philosophical specifics to the subject matter of 

political actions. We can only emphasize political 

thinking on the following most important 

methodological premises: 

• the nature of transport is unitary, it is 

determined by place and functionality. One can write 

about "social", "natural" transport only as a qualitative 

manifestation of unitarity, like a fan, gathered and 

unfolded; 

• the social form of manifestation of transport, 

despite all its uniqueness, remains a transformed part 

of natural transport and retains its dependence on the 

natural laws of formation. Consequently, the transport 

strategy, called upon to express social orders, must 

chart its course taking into account the dominance of 

natural conditions, transforming human activity into 

development factors. The factors will either help or 

hinder the implementation of construction plans; 

• transport is a natural platform on which 

human history has been formed since its very 

beginnings. Man owes his evolution to transport, 

moreover, it was the first means of social 

manifestation of transport. The concreteness of the 

spatial-temporal conditions of human life is the frame 

of reference for his active participation in the 
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construction of social space. Hence the value of 

transport for man; 

• relying on the transport dominance in 

politics, states became empires and occupied a leading 

position in the world political hierarchy; 

• guarantees in the Constitution of the right to 

work do not mean that you will find a job, they protect 

your right to work. Freedom as a basic value of the 

development of the individual and society requires, 

first of all, like the right to work, ensuring free 

maneuvering in space at a given time, so as not to be 

late. Transport organizes space - time of freedom of 

development of humanity, its social status. 
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Introduction 

Young people entering the labor market are at 

risk. They face a higher risk of unemployment than 

older workers, and one of the reasons for their low 

participation in the labor market is their lack of work 

experience. When hiring young workers, companies 

typically face higher investment costs and lower firing 

costs, which makes the labor market for young people 

more sensitive to fluctuations in demand.  If in the 

period from 2008 to 2009 the youth unemployment 

rate increased by about five percentage points and 

averaged 20%, then, until 2013, it increased by 

another 4%.  

Over the same period, the adult unemployment 

rate has changed from 6% to 10%.  

The high and steady rate of youth unemployment 

causes negative consequences related to 

unemployment, which is directly related to 

psychological and financial factors. Approximately 

half of all unemployed people in the countries of the 

Europe and Central Asia region have been looking for 

work for more than a year. Young workers are much 

more likely to be unemployed, in the informal sector, 

or in low-paying jobs. In this region, one in five young  

People is unemployed in 2012, the average youth 

unemployment rate in the countries covered was 23%, 

and an average of 9% of active youth participated in 

active labour market support programmes. Wage 

subsidies are one of the most promising programmes 

for young people. When examining the specific labour 

market situation for young people, it is possible to 

identify four types of programmes that are most 

commonly used to facilitate direct entry into the 

labour market: training for labour market entry, job 

search assistance and monitoring, wage subsidies, and 

public sector employment programmes. 

 Uzbekistan is taking measures to combat youth 

unemployment at a new level. Every year, more than 

600,000 young people enter the labor market in 

Uzbekistan, and this number is expected to reach 1 

million by 2030 [1].  

Some of the challenges faced by young people in 

Uzbekistan when seeking employment. There is a 

shortage of jobs and a low demand for labor in rural 

areas; there is a lack of communication between 

educational institutions and employers, and young 

people have low levels of skills due to a lack of 

vocational training programs.  

https://s-o-i.org/1.1/tas
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There is also a lack of access to higher education 

due to a small number of universities and high tuition 

fees, and there is a mismatch between the needs of 

young people and the demands of society. To address 

the issue of youth unemployment, a major 

employment program has been implemented, with a 

planned investment of 126 trillion soums 

(approximately \$10 billion) [2].  

The unemployment rate among young people 

under the age of 25 varies significantly across 

countries, ranging from 8% in Germany to over 40% 

in Italy, Spain, and Greece. Similarly, the proportion 

of young people experiencing long-term 

unemployment ranges from 5% to 7% in Finland and 

Sweden, and exceeds 50% in Italy, Greece, and 

Slovakia. Since these differences between countries 

are related to economic indicators or institutional 

structures, comparing the labor market performance 

of young people with that of older workers highlights 

the specific features of the youth labor market.   

The ratio of youth to adult unemployment shows 

that the probability of a young person being 

unemployed is two to three times higher than that of 

an adult worker. The largest difference is observed in 

Sweden, the United Kingdom, and Italy, while the 

probability of long-term unemployment among young 

people is significantly lower than that of adults. The 

relative proportion of long-term unemployment 

among young people and adults shows that the risk of 

long-term unemployment among young people is only 

two-thirds of the risk of long-term unemployment 

among adults.  

Part of the differences in the risk of 

unemployment between young people and adults 

(long-term) can be explained by the higher mobility in 

the labour market and the higher probability of 

inactivity among young people. The level of inactivity 

among young people ranges from less than 30% 

(Netherlands, Switzerland and Iceland) to 70% 

(Greece, Hungary, Luxembourg and Italy).  Thus, on 

average, the probability of leading a sedentary 

lifestyle is approximately four times higher than that 

of adults [3]. The transition of young people into the 

labor market is generally closely related to their level 

of education, and according to the average 

unemployment rates in Europe in 2013, young people 

with at best incomplete secondary education are 1.7 

times more likely to be unemployed than young 

people with at best complete secondary education, and 

approximately twice as likely as young people with 

higher education.  

In Southern European countries, which were 

particularly affected by the economic crisis, the 

unemployment rate among graduates of lower 

secondary and upper secondary schools differs by 

only 1.1 times in favor of those with higher education. 

In other European countries, the difference in 

unemployment rates is 1.8 times [4]. 

Differences in economic conditions and policies.  

Young people from countries most affected by the 

economic crisis (Southern European countries, 

Ireland), where the demand for labor is structurally 

low, are more likely to become (long-term) 

unemployed, less likely to work, and receive less 

return on their education. There is a strong correlation 

between the education system and young people's 

entry into the labor market.  

The structure of post-secondary education affects 

young people's adaptation to the labor market. In 

countries with established pathways to vocational 

education or extensive apprenticeship systems, young 

people who pursue vocational education tend to enter 

the labor market more quickly than those who enter 

the labor market after completing general education.  

This faster entry into vocational education is due 

to the improved supply and demand for skills in the 

short term.  In particular, a mismatch between skills or 

qualifications and the employer's requirements is 

likely to reduce the quality and stability of the initial 

job offer, which can have long-term negative 

consequences for the youth labor market in the future   

[5]. 

The primary goal of active labor market 

programs for young people is to integrate unemployed 

youth into the labor market, stabilize their career 

development, and/or facilitate their participation in 

vocational training as an intermediate step towards 

entering the labor market.  

There are several reasons why the demand for 

young labor may be low.   

First, economic downturns tend to affect younger 

workers the most, as firms may be less willing or able 

to fire workers with longer tenure. Second, even in 

normal economic conditions, employers may prefer 

more experienced workers, especially if their previous 

work history or recommendations from colleagues 

allow employers to better distinguish between 

workers with low and high abilities.  

With specific human capital associated with a 

particular position, companies may be less interested 

in hiring young employees and investing in expensive 

training if there is a high likelihood that the young 

employees will leave the company without recouping 

these initial investments [6].  

Thus, if a lack of work experience or professional 

skills is a barrier to entering the labour market, 

providing employers with financial incentives to hire 

and train young people can be an effective tool for 

improving labour market integration [7]. 

As young people gain experience and companies 

become better able to assess their abilities, it is 

expected that young people will be offered permanent 

employment contracts after the subsidy period. Wage 

subsidies that promote "real" employment, even if it is 

subsidized, can help young people demonstrate their 

ability to work [8].   
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Young people are more mobile in the labor 

market than adults, and the consequences for the labor 

market are mixed. On the one hand, job changes can 

lead to career advancement and higher wages, and 

they also allow young people to discover their skills 

and preferences. On the other hand, it has been found 

that job changes lead to further job changes (a 

dependency on the previous event), and that early job 

instability significantly reduces future wages [9].  

Reducing youth unemployment is a key 

challenge for many European countries, especially 

after the recent economic downturn. Young people are 

at risk and are much more likely to be unemployed 

than the adult population.   

In 2013, the youth-to-adult unemployment rate 

ranged from 1.6 to 3.6, but even in relatively stable 

economic conditions, such as in the pre-crisis years of 

2005-2007, the youth-to-adult unemployment rate 

averaged between 2 and 3. [10]. 

Given that early-stage unemployment can have 

significant long-term consequences for the labor 

market and other socioeconomic factors, 

policymakers have turned to active labor market 

policies as a potential solution and have allocated 

significant resources to address this issue. 

There are four main types of programs: training 

for entering the labor market, assistance in finding a 

job and monitoring, wage subsidies, and employment 

programs in the public sector.  

The success of an individual's adaptation to a 

new workplace depends on their personal and 

professional skills, as well as their ability to present 

them to the employer and their willingness to start 

their career under the employer's conditions. [11,12]. 
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disciplines. al-Taftazani was recognized with high honorific titles such as ash-Shaykh Sa’duddin, al-Imam al-Kabir, 
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Introduction 

The reign of Amir Temur (1336-1405) remains 

in history as a significant stage in the development of 

Transoxiana and Khorasan. This era witnessed 

significant advancement in science, education, 

culture, and social life. The process of spiritual and 

intellectual flourishing fostered the emergence of 

distinguished scholars and thinkers in diverse 

disciplines, including astronomy, mathematics, 

natural sciences, geography, applied arts, literature, 

philosophy, logic, Islamic history, theology, Qur’anic 

exegesis, hadith, jurisprudence, and others. Their 

scholarly legacy extended beyond the Muslim world, 

making a substantial contribution to the progress of 

global civilization. 

Within this intellectual milieu, Sa’duddin al-

Taftazani occupies a prominent place. He was 

renowned as a thinker possessing profound expertise 

across various fields of knowledge. Historical sources 

record that Amir Temur accorded him great respect 

and esteem [5:325-326]. This recognition serves as a 

vivid testament to the Timurid dynasty’s commitment 

to scholarship and its high regard for the scholarly 

community. 

The full name of Sa’duddin al-Taftazani is 

Mas‘ud ibn al-Qadi Fakhr al-Din ‘Umar ibn al-

Mawla al-‘Azim Burhan al-Din ‘Abdullah ibn al-

https://s-o-i.org/1.1/tas
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Imam al-Rabbani Shams al-Haqq al-Din al-Qari al-

Samarqandi al-Harawi al-Taftazani al-Khurasani al-

Hanafi [4:190]. He was born in 722/1322 in the 

village of Taftazan, near the city of Nasa in Khurasan 

(present-day Turkmenistan) [13:20]. Throughout his 

life, he authored valuable works across various 

disciplines, making a significant contribution to the 

advancement of Islamic scholarship. 

Taftazani was recognized as a distinguished 

scholar in the fields of grammar (nahw), morphology 

(sarf), rhetoric (ma‘ani and bayan), legal theory (usul 

al-fiqh), applied jurisprudence (furu‘ al-fiqh) in both 

the Hanafi and Shafi‘i schools, logic, theology 

(‘aqida), Qur’anic exegesis (tafsir), and other areas 

[4:190]. His intellectual authority was highly 

esteemed by his contemporaries as well as by 

subsequent generations of scholars. In the sources, he 

is referred to with honorifics such as ash-Shaykh 

Sa‘duddin [14:389-390], al-Ustadh [8:223], al-Imam 

al-Kabir [9:303–304], al-Imam al-‘Allama [6:241], 

Sa‘d al-Milla wa al-Din, Hibr al-Umma, Shams al-

A’imma [10:446], and al-‘Allama al-Thani [1:69]. 

Sa’duddin al-Taftazani has been recognized as a 

polymath. Modern studies emphasize that he authored 

more than fifty works covering fields such as Qur’anic 

exegesis (tafsir), jurisprudence (fiqh), theology 

(kalam), grammar (nahw), rhetoric (balagha), logic, 

geometry, mathematics, and other disciplines. He 

composed the majority of his works in the cities of 

Transoxiana. Moreover, al-Taftazani is acknowledged 

in the Islamic scholarly tradition as one of the 

youngest authors, as he is reported to have written a 

book at the age of sixteen. The scholar passed away in 

792/1390 in Samarqand [4:191-192]. 

Within his intellectual legacy, the science of 

jurisprudence (fiqh) occupies a central place. In 

particular, he authored a number of valuable works on 

both the principles (usul al-fiqh) and practical rulings 

(furu‘ al-fiqh) of the Hanafi, Maliki, and Shafi‘i 

schools within the framework of Ahl al-Sunna wa al-

Jama‘a. His contributions to the discipline of usul al-

fiqh include the following works: 

1. Talwīḥ fī Kashf Ḥaqā’iq al-Tanqīḥ. This 

work is a renowned commentary by Sa‘duddin al-

Taftazani on al-Tawḍīḥ fī Ḥall Ghawāmiḍ al-Tanqīḥ 

by ‘Ubaydullah ibn Mas‘ud ibn Tāj al-Sharī‘a (d. 

747/1346). It is regarded as one of the most important 

sources on uṣūl al-fiqh within the Hanafi school 

[2:15]. Regarding the significance of this book, 

Shaykh Muhammad Sodiq Muhammad Yusuf (1371-

1436/1952-2015) stated: “Anyone who intends to 

study the science of uṣūl al-fiqh will inevitably turn to 

this work” [12:130]. al-Taftazani completed the work 

in Gulustan in 758/1357 [4:192]. It was published in 

cities such as Delhi, Lucknow, and Beirut in 

1267/1851, 1281/1864, and 1419/1998. 

2. Ḥāshiya ‘alā Sharḥ al-Mukhtaṣar ‘alā Kitāb 

Muntahā al-Su’āl wa al-‘Amal fī ‘Ilmay al-Uṣūl wa al-

Jadal. This work is a super-commentary on the 

commentary of ʿAḍud al-Dīn al-Ījī on al-Mukhtaṣar 

‘alā Kitāb Muntahā al-Su’āl wa al-‘Amal fī ‘Ilmay al-

Uṣūl wa al-Jadal, authored by Jamāl al-Dīn Abū ʿ Amr 

ʿUthmān ibn ʿUmar al-Mālikī (d. 646/1248). al-

Taftazani composed this work in Khwarazm in 

770/1368 [7:430], and it has been published several 

times [11]. 

3. Irshād al-Fuḥūl. This work is a commentary 

by Sa‘duddin al-Taftazani on al-Waraqāt by Abū al-

Maʿālī ʿAbd al-Malik ibn ʿAbdullah ibn Yūsuf al-

Juwaynī al-Shāfiʿī (419–478/1028–1085). It is 

considered an important source on uṣūl al-fiqh within 

the Shafi‘i school. However, no manuscript copy of 

this work has yet been identified. 

In Taftazani’s scholarly legacy, the science of 

furūʿ al-fiqh occupies a distinct place. During his 

career, he not only engaged in teaching but also served 

in the position of judge (qāḍī). Among his important 

works on furūʿ al-fiqh within the Hanafi and Shafi‘i 

schools of Ahl al-Sunna wa al-Jamāʿa, the following 

may be noted: 

1. al-Fatāwā al-Ḥanafiyya. In this work, Allama 

Sa‘duddin al-Taftazani collected the legal opinions 

(fatwās) he issued according to the Hanafi school 

while serving as a judge in Herat [15:24]. He began 

writing it there in 759/1358 [4:192]. The book has 

been published [20]. 

2. Sharḥ Farā’iḍ al-Sirājiyya. This work is a 

commentary on al-Farā’iḍ al-Sirājiyya by 

Muhammad ibn Maḥmūd ibn ʿAbd al-Rashīd 

Sajawzandī (d. ca. 600/1204). Al-Farā’iḍ al-Sirājiyya 

itself was translated into Uzbek and published in 2010 

[16]. Manuscript copies of Taftazani’s commentary 

are extant. 

3. al-Miftāḥ. This is a work on furūʿ al-fiqh, 

composed in Samarqand in 782/1380 (according to 

another report, in 791/1389) [17:1769; 4:192]. 

Manuscript copies of this work are also preserved. 

4. Mukhtaṣar Sharḥ Talkhīṣ al-Jāmiʿ al-Kabīr. 

Among the jurist-scholars (mujtahids) of the Hanafi 

school, Abū ʿAbdullāh Muḥammad ibn al-Ḥasan al-

Shaybānī al-Ḥanafī (d. 189/805) authored al-Jāmiʿ al-

Kabīr. Kamāl al-Dīn Muḥammad ibn ʿIbād ibn Mālik 

Dāwūd al-Khalāṭī al-Ḥanafī (d. 652/1254) produced 

an abridgment (mukhtaṣar) of this work. 

Subsequently, Abū al-ʿIṣāma Masʿūd ibn Muḥammad 

ibn Muḥammad al-Ghijduwānī (d. 772/1371) wrote a 

commentary (sharḥ) on the abridgment. Sa‘duddin 

Taftazani, in turn, composed a concise summary 

(mukhtaṣar) of this commentary in Samarqand in 

785/1383 [4:192]. However, no manuscript copy of 

this work has been identified to date. 

5. Sharḥ Fiqh al-Kaydānī. This work is a 

commentary on Fiqh al-Kaydānī by Lutfullah al-

Nasafī (d. 750/1349). The book has been published. 

6. Kitāb al-Iḥḍār. al-Taftazani composed this 

work in the region of Ghijduwān in 753/1352 [13:20]. 

Nevertheless, no manuscript copy of the work has yet 

been identified. 
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In conclusion, it may be emphasized that 

Sa‘duddin al-Taftazani was a thinker and polymath 

who demonstrated remarkable intellectual capacity in 

various branches of knowledge and made an 

invaluable contribution to the development of the 

Islamic scholarly tradition. His works encompass 

logic, theology, philosophy, literary studies, as well as 

the principles (uṣūl al-fiqh) and branches (furūʿ al-

fiqh) of jurisprudence, serving as authoritative sources 

that played a pivotal role in the formation and 

advancement of different scholarly schools. 

Particularly through his writings on uṣūl al-fiqh, 

he not only presented the methodological framework 

of the Hanafi school comprehensively but also 

analyzed the theoretical foundations of the Shafi‘i and 

Maliki schools. In doing so, he contributed to the 

process of inter-madhhab scholarly dialogue and 

intellectual rapprochement. This illustrates that 

Taftazani’s thought did not remain confined within the 

boundaries of a single school, but rather sought to 

harmonize and integrate diverse strands of juridical 

reasoning. 

At the same time, his legacy in the field of furūʿ 

al-fiqh has not yet been fully studied. At present, only 

the al-Fatāwā al-Ḥanafiyya has been published, while 

the manuscript of al-Miftāḥ has been identified. By 

contrast, works such as Mukhtaṣar Sharḥ Talkhīṣ al-

Jāmiʿ al-Kabīr and Kitāb al-Iḥḍār remain untraced in 

manuscript form, though it is highly likely that copies 

are preserved in various international libraries and 

private collections. 

From the perspective of modern source studies, 

the search for these manuscripts, their identification, 

preparation of critical editions, and their presentation 

to the scholarly community are among the most 

pressing tasks. Furthermore, from the standpoint of 

legal studies, Taftazani’s jurisprudential legacy offers 

valuable insights for a deeper understanding of 

processes of inter-madhhab influence and dialogue 

within the theory of Islamic law. 

Thus, the comprehensive study of Sa‘duddin 

Taftazani’s scholarly heritage, especially the 

investigation and publication of works not yet 

introduced into academic circulation, remains not 

only of historical significance but also an urgent task 

for contemporary Islamic legal studies and the 

discipline of legal source criticism. 
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OPTIMAL DESIGN OF THE COMPOSITION OF A COMPOSITE 

BINDING AGENT OF A DRY CONSTRUCTION MIXTURE AND A 

MORTAR BASED ON IT BY THE METHOD OF MATHEMATICAL 

PLANNING OF EXPERIMENTS 

 

Abstract: The article presents the results of experimental studies on optimization of the composition of the 

composite binder of the dry building mixture (DBM) and the solution based on it for masonry and plastering works 

using the method of mathematical planning of experiments. It was established that the optimal values of the 

consumption of structure-forming additives: zeolite-containing rock of the Beltau deposit and the dosage of the 
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1. Introduction 

Improving technologies in construction, 

ensuring the durability and reliability of building 

structures of buildings and structures are placing 

increasingly high demands on the quality of materials 

used in their manufacture. In this regard, in modern 

construction practice, increasing attention is paid to 

the introduction of new effective materials for the 

construction and repair of buildings and structures, 

which can significantly reduce labor costs on the1 

construction site and reduce material consumption 

while simultaneously improving the quality of the 

work performed. Such materials include dry building 

mixtures (DMB), which today are a product of high-

tech technologies [1,2]. Depending on their purpose 

and the requirements for properties during their 

manufacture, factories easily change the composition 

and characteristics of building mixtures by 

introducing a complex of various additives. Cement, 

gypsum and other mineral binders are used as binders 

in building mixtures. At the same time, various types 

of cements are used more intensively as binders in dry 

construction mixtures. DM are considered to be more 

effective materials compared to traditional centrally 

prepared cement-sand mortars [3,4]. World and 

domestic experience in using dry mixtures has shown 

their high efficiency and advantages compared to 

traditional methods of work. DMB are fine-grained, 

thoroughly mixed compositions of dry components of 

a rational composition, which include binders, 

fractionated aggregates of a strictly defined quality, 

finely dispersed mineral components, chemical and 

polymer additives [5,6] . In the laboratory of building 

materials of the Tashkent State Transport University, 

the composition and technology for obtaining DMB 

have been developed for the production of masonry 

and plastering works based on local raw materials and 

materials. The composition of the DMB is 

multicomponent and includes the following materials 

and organomineral additives: Portland cement, 

mineral filler - zeolite-containing rock, quartz sand 

and plasticizing-air-entraining additive CWR 

(concentrated aqueous drainage). One of the most 

important tasks in the development of the composition 

                                                           

 

 

and technology for obtaining DMB was the 

optimization of the composition of the composite 

binder DMB. To solve this problem, the authors 

conducted experimental studies using the method of 

mathematical planning of experiments. 

 

2. Content 

One of the main tasks of experimental research 

was to determine the numerical values of the 

parameters necessary to calculate the coefficients of 

mathematical models and confirm the adequacy of 

mathematical models. Traditional research methods 

are associated with experimentation, which requires a 

lot of effort and money, since it is based on alternately 

varying individual independent variables under 

conditions where other variables are kept constant. 

The complexity of such an experiment is determined 

by the number of possible combinations of variable 

values (factors). Currently, experimental design 

methods are widely used in experimental research. 

Thanks to the optimal organization of experimental 

planning, it becomes possible, with minimal 

expenditure of material, time and human resources, to 

obtain all the information necessary to construct 

adequate mathematical models of the objects under 

study. The main objectives of experimental research 

are the experimental determination of the numerical 

values of the parameters necessary for calculating the 

coefficients of mathematical models, confirmation of 

the adequacy of mathematical models, confirmation 

of laboratory research. To predict the main properties 

of the DMB already at the stage of its design, 

appropriate regression dependencies of the main 

qualitative indicators of the DMB on its variable 

recipe and technological parameters are required 

[7,8]. 

When designing the composition and technology 

of DMB, you can use various mathematical methods, 

which can be divided into three groups: 1) 

probabilistic statistical methods, including the use of 

general probability theory, descriptive statistics, 

sampling method and testing of statistical hypotheses, 

variance and regression analysis, mathematical theory 

experiments, etc.; 2) methods of operations research, 

https://s-o-i.org/1.1/TAS-08-148-21
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including linear, nonlinear and dynamic 

programming, game theory, queuing theory, graph 

and network theory, etc.; 3) methods of mathematical 

analysis, including differential, integral and vector 

calculus, differential equations, including equations of 

mathematical physics, used to compile and calculate 

mathematical models based on certain premises about 

the physical chemistry of the processes under study 

[9]. Thanks to the optimal organization of 

experimental planning, it becomes possible, with 

minimal expenditure of material, time and human 

resources, to obtain all the information necessary to 

construct adequate mathematical models of the 

objects under study. In this work, the technique of a 

full factorial experiment was used [9,10]. In this 

regard, the types and ranges of variation in the 

quantitative parameters of the modifiers used were 

determined. The goal of optimization is to determine 

the optimal value of cement binder consumption and 

optimal dosages of modifiers to obtain DMB with the 

highest strength properties. 

 

2.1. Discussion. 

Finding the optimal consumption of cement 

binder and the amount of zeolite-containing rock, as 

well as the optimal dosage value of the chemical 

additive CWR, is quite labor-intensive, due to the 

complex mechanism of action of the introduced 

structure-forming additives on the properties of the 

mortar. To optimize the values of these parameters, 

the method of mathematical planning of experiments 

was used in the work. The following composition 

indicators were taken as variable factors: consumption 

of Portland cement in the composite binder (X1), 

amount of zeolite-containing rock (X2), dosage of 

chemical additive (X3), within the following variable 

limits: X1 = 450-550 kg, X2 =20-40%, X3 =0.4-1.2. 

The ultimate compressive strength of a mortar based 

on DMB (Y1 and Y2) at the age of 3 and 28 days was 

chosen as an output parameter influenced by 

experimental factors. 

In the experimental studies, the following were 

used: Portland cement CEM II/A-I 32.5 N produced 

by PC Akhangarantsement (GOST 30515-2020), 

mineral filler - river quartz sand from the Maysky 

quarry with a fineness modulus Mkr = 0.68 and an 

average density of ~2000 kg/m3 (GOST 26633-2012), 

mineral filler - zeolite-containing rock of the Beltau 

deposit crushed to Ssp = 3000 cm2 /g , chemical 

additive CWR - industrial waste from the production 

of caprolactam from toluene according to the method 

of the Italian company «SNIA-.P.D.» Almalyk 

chemical plant. Masonry mortars were prepared from 

the dry building mixtures obtained from the composite 

binder and sample beams of standard size 4×4×16 cm 

were formed in the amount of 6 pieces for each type 

of test. The samples were tested for compressive 

strength at 3 and 28 days of age after normal 

hardening in accordance with GOST 10180-2012. 

 The main characteristics of the experimental 

design are given in Table 1. 

The experiment planning matrix and 

experimental results for the experiments are given in 

Table 2. 

 

Table 1. Main characteristics of the experimental design 

 

Experiment 

factor 

Designation 

factor a 

Lower 

level 

Zero level Top level Step of variation 

PC 

consumption, kg 

X 1 400 450 500 50 

Number of 

CBPBs, % 

X 2 20 30 40 10 

SVK dosage, % X 3 0.6 0.8 1.0 0.2 

 

Table 2. Experiment planning matrix in natural values 

 

Experience 

no. 

Experiment planning matrix Ultimate compressive strength at 

age, MPa 

PC consumption, 

kg 

Number of 

CPBs, % 

CWR dosage, % 3 days 28 days 

1 400 20 0.4 12 21 

2 500 20 0.4 16 24 

3 400 40 0.4 11 18 

4 500 40 0.4 15 22 

5 400 20 1.2 10 20 

6 500 20 1.2 14 23 

7 400 40 1.2 10 17 

8 500 40 1.2 13 21 

9 350 30 0.8 14 19 
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10 550 30 0.8 17 25 

11 450 15 0.8 13 19 

12 450 45 0.8 12 16 

13 450 30 0.3 16 19 

14 450 30 1.3 14 17 

15 450 30 0.8 15 20 

 

The establishment of regression equations and the 

construction of graphical dependencies were carried 

out using the Maple18 application package. Taking 

into account the assessment of the significance of the 

coefficients of the regression equations, mathematical 

models of the output parameters of the following form 

were obtained: 

   

𝑌 1 = 17.76 + 1.43 X 1 – 0.22 X 2 −0.98 X 3 −0.29 X 1 
2 − 1.82 X 2 

2 – 3.03 X 3 
2 – 0.3 X 1 X 3 – 0.15 X 2 X 3 ; 

𝑌 2 = 25.71 +1.77X 1 −0.81X 2 −1.02X 3 + 2.07 X 1 
2 − 0.47 X 2 

2 +0.16 X 3 
2 −0.32 X 1 X 2 −0.21 X 1 X 3 +0.35 X 

2 X 3 . 

 

The graphical dependences of the output 

parameters on the values of variable factors, 

constructed on the basis of the above mathematical 

models, are shown in Fig. 1.  

 
Fig. 1. Graphic dependences of the compressive strength of a building mortar based on DBM at the age 

of 28 days of normal hardening on variable factors 

 

In addition, the periods of formation of the 

structure of the designed solution were analyzed (Fig. 

2), and using the method of mathematical planning of 

experiments, adequate polynomial mathematical 

models of the second order were obtained, reflecting 

the change in the cubic strength of mortar samples 

after heat and moisture treatment relative to variable 

factors: preliminary holding time (X1), rate of 

temperature increase in the chamber (X2), temperature 

and time of isothermal heating (X3, X4): - after 12 

hours after HMT:  

- for a solution based on limestone sand: Rтво12 

= 27 + 1.014Х1 - 1.362Х2 + 0.42Х3 - 1.054Х4 - 1.9Х1
2 

- 1.27Х3
2 - 2.1Х4

2 - 1.23Х1Х3 - 1.45Х3Х4. 

- for a solution based on sand from crushed 

concrete scrap and with the addition of SP: 

Rтво12 = 26.2 + 0.8Х1 - 0.29Х2 + 0.64Х3 - 1.2Х3
2 

- 1.9Х4
2 + 0.9Х1Х4 - 0.9Х3Х4 + 1.4Х1Х2 
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Fig.2. Main periods of solution structure formation 

 

 
Fig.3. Response surfaces of mathematical models (at X1,2,3,4 = const) 

 

I-period of initial structure formation; II-period 

of structure strengthening; III-period of structure 

stabilization. 

The obtained multifactorial mathematical 

models were analyzed by the graphical analytical 

method. In this case, using the computer program 

“Concrete.Technology”, spatial images of the 

response surfaces of the output parameter - the 

strength of mortar samples after heat and moisture 

treatment from variable factors were obtained (Fig. 3). 

 

3. Conclusion 

Technological analysis of the obtained 

mathematical models was carried out using the 

graphic-analytical method [10]. The analysis found 

that the most significant variable factor influencing 

the compressive strength of mortar at the age of 28 

days is the factor X1 - consumption of Portland 

cement, since the absolute values of the coefficients 

for the variables X1 and X1
2 turned out to be the 

largest. The values of the coefficients in front of the 

indicated variables indicate that the strength of the 

mortar increases beyond the specified range of 

variation of the variable X 1, which is quite natural. 

The second most important variable factor in the 

mathematical model of the compressive strength of 

mortar is the factor X2 - the consumption of cement-

bonded particleboard. The values of the coefficients 

of the mathematical model at variables X2 and X2
2 

shows that this factor is in the optimal zone. The 

optimal value of the consumption of CPB, determined 

by the method of functional analysis of the regression 

equation, in the specified range of variation in the 

physical dimension is 28% of the mass of the mixed 

binder. The least significant variable factor affecting 

the compressive strength of a mortar is factor X3 - the 

dosage of the CWR additive. The values of the 

coefficients of the mathematical model at variables X3 

and X3
2 shows that this factor is also in the optimal 

zone. The optimal dosage value of the CWR additive 

in the specified range of variation in the physical 

dimension is 0.9% by weight of the mixed binder. 

Thus, as a result of experimental studies, it was 

established that when varying the amount of binder 

from 400 to 500 kg, the compressive strength of the 

mortar increases by 25–30% at the age of 3 days, and 

by 15–20% at the age of 28 days. The optimal values 

for the consumption of CPB and the dosage of the 

CWR additive in the composition of the composite 

binder DBM are 28% and 0.9% of the mass of the 

mixed binder, respectively. 

By means of functional analysis of mathematical 

models for extremum, the optimal parameters of the 

heat and moisture treatment mode of the solution 

based on limestone sand and secondary sand from 

crushed concrete scrap were determined. Taking into 

account these parameters, the following optimal mode 

of heat and moisture treatment of the solution using 
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the used fine aggregates was established: 1+2+4+2 

hours, at an isothermal heating temperature of 80 0C 

and a temperature rise rate of 25 0C. 
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Introduction 

In 2024, Georgia removed the graphical-

representation requirement from its trademark law, 

making the registration of sound signs fully feasible 

for the first time.1 This local reform reflects a wider 

international shift toward recognising non-traditional 

marks. Yet the policy dilemma remains familiar: how 

to extend protection to sonic identifiers without 

eroding consumer welfare or fair competition.  

This article asks: what standard should govern 

the distinctiveness of sound marks; where to draw the 

boundary between protectable sign and unprotectable 

                                                           

 
1 See the Law of Georgia “On Amendments to the Law of Georgia 

“On Trademarks”. Document No. 4048-XIVმს-Xმპ available at: 

https://cutt.ly/6eMlrrp5 [accessed 22 August 2025]. 

functionality; and which representation and 

examination practices best safeguard competition and 

consumer welfare? 

This article offers a practice-oriented framework 

for sound marks with four main contributions. First, it 

develops a two-axis taxonomy that classifies sounds 

by (i) their intended function (created as trademarks 

versus later acquiring source-indicating meaning) and 

(ii) their origin (human-made versus naturally 

occurring). The resulting four types organise the 

distinctiveness inquiry in a way that is both 

predictable and administrable. Second, drawing on 

https://s-o-i.org/1.1/tas
https://dx.doi.org/10.15863/TAS
https://t-science.org/
https://s-o-i.org/1.1/TAS-08-148-22
https://dx.doi.org/10.15863/TAS.2025.08.148.22
https://cutt.ly/6eMlrrp5
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comparative doctrine, it proposes that sounds not 

conceived as trademarks generally require robust 

evidence of acquired distinctiveness, while sounds 

designed ab initio as badges of origin must satisfy a 

demanding test of inherent distinctiveness. Third, the 

article delineates the boundary between protectable 

signs and unprotectable functionality—both utilitarian 

and aesthetic—and counsels particular caution for full 

musical works, where the risks of overreach and 

overlap with copyright and related rights are acute. 

Fourth, it recommends harmonised representational 

standards (audio file accompanied by a precise verbal 

description, subject to reasonable technical limits) and 

encourages the measured use of AI-based similarity 

tools to improve clearance and examination. 

Although the analysis is grounded in Georgia’s 

new regime, the proposed framework is intended for 

export to jurisdictions undergoing similar transitions. 

The paper proceeds by setting out the legal 

background and case law, elaborating the taxonomy 

and distinctiveness criteria, defining the functionality 

limits, and concluding with procedural and policy 

recommendations. 

Methodologically, the study adopts a 

comparative doctrinal approach, synthesising EU and 

US case law and administrative practice with targeted 

industry illustrations to ground the analysis. 

 

Part II The concept of sound marks and their 

impact on consumers 

Sound is the oscillatory motion of particles that 

propagates as waves through gaseous, liquid, or solid 

media.2 Humans generally perceive sound within a 

frequency range of approximately 16 Hz to 20 kHz.3  

Marketing research has established that discrete 

sounds and their compositions affect emotions and 

choice, and that systematic approaches to composing 

or selecting sonic material can increase sales.4 For 

example, in grocery chains, the use of slow, calming 

background melodies has been reported to raise 

product sales by around 32% relative to a no-music 

baseline.5 Genre selection also matters where 

melodies are used: branding with classical music for 

products aimed at high-purchasing-power segments 

has been shown to heighten consumers’ sense of 

exclusivity and to increase expenditure6. The 

importance of sonic composition is particularly 

pronounced in sales environments where the 

                                                           

 
2 Anzor Tamarashvili (ed), Encyclopedic Dictionary of Music 
(Progress 2005) available at: https://cutt.ly/heXUs4J9 [accessed 22 

August 2025]. 
3 Ibid. 
4 Laurence Minsky and Colleen Fahey, *Audio Branding: Using 

Sound to Build Your Brand* (Kogan Page 2017), 8. 
5 Deborah R Gerhardt and Jon J Lee, ‘Sound Marks’ (2024) 108 
*Minnesota Law Review* 2339–2435 2364. available at: 

https://cutt.ly/SeXUQyOI [accessed 22 August 2025]. 
6 Laurence Minsky and Colleen Fahey, *Audio Branding: Using 
Sound to Build Your Brand* (Kogan Page 2017), 67. 

acquisition of a product or service involves queues 

and waiting.7  

Reflecting this significance, companies invest in 

high-budget marketing campaigns to associate 

particular sonic compositions with brand identity and 

then actively seek their registration as trademarks. 

Over recent decades, this practice has made the 

protection of sound signs as trademarks increasingly 

common.8  

Throughout, distinctiveness is assessed from the 

standpoint of the average consumer — that is, the 

relevant public in EU terms (and the ordinary 

purchaser in US doctrine) — which frames the 

analysis developed in Parts III and IV. 
 

Part III Taxonomy of sound marks 

The gradation of sound designations is so diverse 

that the attempt to apply a single, uniform standard to 

all cases would produce undesirable results. A 

workable approach must reflect the principal ways in 

which sound marks arise and function. 

 In international guidelines, the foregoing 

issue is only lightly delineated. For instance, the 

World Intellectual Property Organization 

distinguishes between sound marks of musical and 

non-musical origin.9 That division was justified in the 

era of the graphical-representation requirement (when 

protection largely concerned sounds that could be 

rendered in staff notation), but in the contemporary era 

it is of diminished relevance for the systematisation of 

sounds. 

This Part develops a taxonomy of sound marks 

to make examination and enforcement more 

predictable. The classification rests on two axes: (i) 

the intended function of the sound (designed as a 

trademark ab initio versus sounds that later acquired 

source-identifying meaning), and (ii) the origin of the 

sound (human-made versus naturally occurring). 

Cross-classifying these axes yields four types that 

structure both the distinctiveness inquiry and the 

functionality analysis. 

Type I — Human-made sounds used by the 

undertaking from the outset as trademarks. These are 

sounds intentionally composed or engineered to 

indicate commercial origin (e.g., short musical stings, 

chimes, start-up tones). Such signs can, in principle, 

exhibit inherent distinctiveness where their overall 

impression departs from sectoral norms. Typical 

7 Business and Technology University, ‘მოლოდინის დროს 

მუსიკის ეფექტი: როგორ ცვლის აუდიო გარემო 

მომხმარებლის ქცევას? [The Effect of Music during Waiting: 

How the Audio Environment Changes Consumer Behaviour]’ 

(2024) available at: https://cutt.ly/neXDVhGt [accessed 22 August 
2025]. 
8 Deborah R Gerhardt and Jon J Lee, ‘Sound Marks’ (2024) 108 

*Minnesota Law Review* 2339–2435, 2397. available at: 
https://cutt.ly/SeXUQyOI [accessed 22 August 2025]. 
9 Ann Harrison and Tony Rigg (eds), *The Present and Future of 

Music Law* (Bloomsbury Academic 2021), 151. 

https://cutt.ly/heXUs4J9
https://cutt.ly/SeXUQyOI
https://cutt.ly/neXDVhGt
https://cutt.ly/SeXUQyOI
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examples include well-known sonic logos such as 

those used by Netflix10 and Intel. 11  

Type II — Naturally occurring sounds used by 

the undertaking from the outset as trademarks. Here, 

natural sounds (e.g., animal calls or environmental 

noises) are selected and stylized to indicate source. In 

such cases, a particular sound is selected and fixed for 

source-identifying use. A classic example is the MGM 

lion’s roar.12  

Type III — Human-made sounds that were not 

originally created or adopted as trademarks but have 

acquired distinctiveness through use. In such cases, 

secondary meaning is central: a significant share of 

the relevant public must come to perceive the sound 

as a badge of origin rather than mere content or 

ambience. An illustration is a refrain or vocalization 

that began as expressive material but, through 

intensive use and marketing, has become associated 

with a particular brand, for example “Pitbull's 

Grito”.13 

Type IV — Naturally occurring sounds that were 

not originally adopted as trademarks but have 

acquired distinctiveness through use. This is the most 

demanding category. Everyday or functional product 

sounds (e.g., opening or dispensing noises) often 

perform descriptive or signaling functions that others 

may need. Only where recognition evidence is 

exceptional and the claim is narrowly defined could 

protection be justified; otherwise, competition would 

be unduly hindered. 

For Types I and II, the intention to use a sound 

as a mark does not secure registration: applicants must 

still pass a rigorous inherent-distinctiveness test 

measured against sectoral norms. 

As the subsequent Parts will show, this 

taxonomy guides both the distinctiveness analysis 

(inherent versus acquired) and the assessment of 

functionality (utilitarian and aesthetic), ensuring that 

protection for sound signs is extended without 

undermining the communicative space that markets 

require. 

 

Part IV Distinctiveness of sound marks 

In the scholarly literature a distinction is drawn 

between inherent and acquired distinctiveness.14 Non-

traditional signs (colour, shape, packaging) typically 

                                                           

 
10 See: https://www.youtube.com/watch?v=GV3HUDMQ-F8 

[accessed 22 August 2025]. 
11 See: https://www.youtube.com/watch?v=-ihRPi4wcBY 

[accessed 22 August 2025]. 
12 See: https://www.youtube.com/watch?v=nrLyllumxts [accessed 
22 August 2025]. 
13 J F McNaughton and others, ‘EEEEEEEYOOOOOO!: 

Reflections on Protecting Pitbull’s Famous *Grito*’ (2020) 9(2) 
*JIPEL* available at: https://cutt.ly/NeCaQt9O [accessed 22 

August 2025]. 
14 J Thomas McCarthy, *McCarthy on Trademarks and Unfair 
Competition* (5th edn, Thomson West 2024), § 3:1. 
15 The standard of proof is determined at the national level. In the 

author’s view, taking into account Georgia’s unitary constitutional 

become associated with a brand only through use, 

whereas traditional signs (words, typographic 

indications, two-dimensional logos) often possess 

source-identifying capacity from the outset. 

For sound marks, distinctiveness can arise in 

both ways. Sonic compositions created purposefully 

for audio-branding are often inherently distinctive; 

other sounds, through prolonged and intensive use, 

come to be associated with an undertaking and thus 

acquire distinctiveness. 

Under the framework proposed in this article, 

Types III and IV should, as a rule, be required to 

furnish evidence of acquired distinctiveness in order 

to be registered as trademarks.15 This follows 

naturally from the fact that such signs were not 

conceived as trademarks at the time of their creation 

or adoption. 

For Type II sounds the requirement of acquired 

distinctiveness is debatable. Although the undertaking 

intends them to function as trademarks from the start, 

there is no human creativity in their formation, which 

raises a risk of improper enclosure of the common 

stock of sounds. The analogy is to word marks: an 

ordinary word can be inherently distinctive when used 

for goods with which it has no descriptive link.16 By 

the same token, a natural sound may be inherently 

distinctive depending on context (e.g., a lion’s roar 

may be inherently distinctive for a film studio, but not 

for a zoo). Type I presents even fewer difficulties and 

should be resolved on the same logic. 

It must also be stressed that not demanding 

evidence of acquired distinctiveness for Types I and II 

does not entail automatic registration. The attempt to 

create a trademark is different from success in doing 

so. Examiners must still apply a rigorous test of 

inherent distinctiveness, and for this Georgia (or 

similarly situated jurisdictions) can draw on long-

standing US and EU practice. 

As the TTAB has explained, 17 one must 

distinguish, on the one hand, unique, distinctive, and 

striking sounds and, on the other, sounds that resemble 

or reproduce ordinary noises. For the latter, 

registration should be permitted only where the 

applicant proves that consumers and listeners perceive 

structure and European practice (Chiemsee), an applicant should be 

required to submit a nationwide, reliable and statistically valid, 
nationally representative consumer survey showing ≥50% 

recognition of the sign in each municipality as a badge of origin.  

See: Joined Cases C-108/97 and C-109/97 *Windsurfing Chiemsee 
Produktions- und Vertriebs GmbH (WSC) v Boots- und 

Segelzubehör Walter Huber and Franz Attenberger* [1999] ECR 

I-2779. Available at: https://cutt.ly/EwGTY9GQ [accessed 22 
August 2025]. 
16 For example, “Apple” is distinctive for a digital technology 

company, whereas it would not be distinctive for a fruit producer. 
17 *In re General Electric Broadcasting Co., Inc* 199 USPQ 560 

(TTAB 1978) Available at: https://cutt.ly/HeChXYBm [accessed 

22 August 2025]. 

https://www.youtube.com/watch?v=GV3HUDMQ-F8
https://www.youtube.com/watch?v=-ihRPi4wcBY
https://www.youtube.com/watch?v=nrLyllumxts
https://cutt.ly/NeCaQt9O
https://cutt.ly/EwGTY9GQ
https://cutt.ly/HeChXYBm
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the sound as indicating a single commercial source. 18 

A similar approach is evident in the CJEU’s case law, 

19 which differentiates between signs that carry a 

certain resonance enabling consumers to recognize 

origin, and signs that merely perform a functional role 

without any additional characteristic.20 

In practice, registry decisions should resolve in 

each application whether the sound at issue is unique, 

distinctive, or striking in relation to the specified 

goods or services. Empirical observations from US 

and European offices and courts suggest that banality 

is the most common reason why Types I and II fail 

absent proof of acquired distinctiveness21 (e.g., the 

clink of two wine glasses for glassware;22 the 

repetition of a single bell-like note for telecoms23). 

Experience also indicates that overly long and 

complex sonic designations seldom possess inherent 

distinctiveness.24 Analyses of registered US sound 

marks show that a large share — approximately two 

to three seconds — tend to dominate successful 

filings.25 EU practice likewise favours short 

compositions for establishing an association with the 

undertaking.26 

 
Part V Utilitarian and aesthetic functionality 

of sound marks 

Functionality concerns whether a feature — 

including a sound — performs a role that competitors 

must be free to use in connection with the goods or 

services. If a sign (or an element of it) is functional, 

registration as a trademark is precluded; only after 

clearing this threshold does one assess inherent or 

acquired distinctiveness. 

The doctrine of utilitarian functionality, 

developed in US case law since the 1980s, 27 bars 

trademark protection where a feature is essential to the 

use or purpose of the article or affects its cost or 

                                                           

 
18 Ibid.  
19 Case T-408/15 *Globo Comunicação e Participações S/A v 

EUIPO* ECLI:EU:T:2016:468 (GC, 13 September 2016). 

Available at:  https://cutt.ly/6eCBwxqo [accessed 22 August 2025]. 
20 Ibid, para 45. 
21 Sofie Geiregat, ‘Trade Marks in Sounds and Gestures: A Critical 

Analysis of Two Non-Traditional Signs in the EU’ (2022) 71(8) 
*GRUR International* 702–718. 709. 
22 Ibid. 
23 Case T-408/15 *Globo Comunicação e Participações S/A v 
EUIPO* ECLI:EU:T:2016:468 (GC, 13 September 2016). 

Available at:  https://cutt.ly/6eCBwxqo [accessed 22 August 2025]. 
24 Similarly, in situations where the entire text of a novel cannot be 
protected as a trade mark, a short, memorable catchphrase from the 

novel may be capable of trade mark protection. 
25 Deborah R Gerhardt and Jon J Lee, ‘Sound Marks’ (2024) 108 
*Minnesota Law Review* 2339–2435, 2415. Available at 

https://cutt.ly/SeXUQyOI [accessed 22 August 2025]. 
26 Rim Saidane, ‘Artistic Expression at Risk: The Overlap of Sound 
Mark Protection and Phonogram Protection in EU IP Law’ (2023) 

8(1) *Cambridge Law Review* 152–177., 156. 
27 Inwood Laboratories v Ives Laboratories 456 US 844 (1982) 
Available at: https://cutt.ly/JeVLzlBs [accessed 22 August 2025]. 

quality. Applied to sounds, the question is whether the 

sound results from the product’s operation in a way 

that confers a practical advantage or is technically 

inevitable for how the product works.28  

A well-known illustration is Harley-Davidson’s 

effort to register the exhaust sound of its V-twin 

motorcycle engines.29 Following third-party 

objections, the sound was treated as functional 

(inseparable from engine operation), and the company 

ultimately withdrew its application.30 

EU practice aligns in substance. Decisions of the 

EUIPO and the General Court indicate that sounds 

which merely signal how a product is opened, 

dispensed or operates — for example,31 the sound of a 

can being opened 32 — are liable to be treated as 

functional elements or as characteristics of the goods 

themselves, and therefore fall outside trademark 

protection.33 

These examples must be distinguished from 

ancillary sounds of product operation that are 

nevertheless deliberately created by humans. For 

instance, the ringtone or message-alert of a mobile 

telephone is emitted during normal use.34 The 

difference is that here the sound is a purpose-designed 

product rather than an inevitable by-product of a 

technical solution. In this respect, human creativity 

can generate multiple alternatives, which makes it 

possible to surmount the functionality bar and secure 

registration.35 Conversely, where the sound 

participates in the ordinary operation of the product or 

service, then — even if it has been purpose-built — 

evidence of acquired distinctiveness is required.36 

The doctrine of aesthetic functionality, as a limit 

on trademark protection, addresses situations in which 

granting exclusivity over an aesthetically important 

feature would place competitors at a substantial 

disadvantage.37 For sound marks, this counselled 

28 In re Vertex Group LLC* 89 USPQ2d 1694 (TTAB 2009) 
paragraph 1703. Available at: https://cutt.ly/IeV8dhhh [accessed 22 

August 2025]. 
29 *Kawasaki Motors Corp v H-D Michigan, Inc* 43 USPQ2d 1521 
(TTAB 1997) Available at: https://cutt.ly/WeV8gQ8s [accessed 22 

August 2025]. 
30 Idir Laurent Khiar, *Registration of Sound Marks as Community 
Trade Marks in the European Union: Evolution and Challenges* 

(Tallinn University of Technology 2016), 50. 
31 Case T-668/19 *Ardagh Metal Beverage Holdings GmbH & Co. 
KG v EUIPO* ECLI:EU:T:2021:420 (GC, 7 July 2021) Available 

at: https://cutt.ly/heBiXvn1 [accessed 22 August 2025]. 
32 Listen here: https://cutt.ly/JeBiCA9i [accessed 22 August 2025]. 
33 Ibid. 
34 Nextel Communications, Inc v Motorola, Inc 91 USPQ2d 1393 

(TTAB 2009) Available at: https://cutt.ly/feV8rtSr [accessed 22 
August 2025]. 
35 Deborah R Gerhardt and Jon J Lee, ‘Sound Marks’ (2024) 108 

*Minnesota Law Review* 2339–2435, 2413. Available at: 
https://cutt.ly/SeXUQyOI [accessed 22 August 2025]. 
36 In re Powermat Inc 105 USPQ2d 1789 (TTAB 2013) Available 

at: https://cutt.ly/BeV8iOZG [accessed 22 August 2025]. 
37 Pagliero v.Wallace China Co., Ltd., 198 F.2d 339 (9th Cir. 1952) 

Available at: https://cutt.ly/owSAaNQm [accessed 22 August 

2025]. 
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caution applies especially to attempts to register full 

musical compositions or recognizable fragments: 

examiners should inquire into possible aesthetic 

functionality. 

In sound designations that, by their nature, 

consist of a complete musical work—with or without 

the human voice (for example, a song, aria, or piano 

piece)—there is a substantial risk that consumers will 

not perceive the sign as indicating commercial origin, 

because the sound is integrated into a musical 

performance. 

Moreover, admitting full musical works to 

trademark protection would jeopardize a core 

principle of copyright and neighboring rights, namely 

their temporal limitation: while those rights expire 

after a fixed term, trademark protection may be 

indefinitely renewable. Allowing trademark coverage 

for complete works would therefore risk an over-

extension of trademark law and an improper 

conflation with the subject matter governed by 

copyright and related rights.38 

Conversely, it should be recognised that even a 

modest degree of human creativity in creating or 

adapting a sound is sufficient to meet the originality 

threshold for copyright39 (and, where relevant, 

neighbouring rights). Accordingly, Type I and Type 

III sound designations will typically fall within that 

sphere of protection. A blanket exclusion of 

copyright-protected subject matter from eligibility for 

trademark protection would therefore distort the 

system: many sonic signs—while simultaneously 

qualifying as works or sound recordings—are in fact 

created and, in practice, function as indicators of 

commercial origin.40  

A workable consensus may be expressed as 

follows: a complete musical work should not, as a 

rule, be registrable as a sound mark (because of 

aesthetic functionality), whereas a recognisable, 

narrowly delimited excerpt may be registered upon 

robust proof of acquired distinctiveness. An exception 

arises where the composition was conceived ab initio 

as a trademark and, for example, incorporates the 

undertaking’s name; in such a case it is inherently 

distinctive and does not require additional evidence. 

                                                           

 
38 This position is shared by the U.S. Supreme Court in re Dastar 

Corp v Twentieth Century Fox Film Corp* 539 US 23 (2003) 
Available at: https://cutt.ly/aeNUlexF [accessed 22 August 2025]. 
39 Feist Publications, Inc v Rural Telephone Service Co 499 US 340 

(1991) Available at: https://cutt.ly/peNUNo8T [accessed 22 August 
2025]. 
40 Ireoluwa Lipede, ‘Let’s Hear it for Sound Marks: Trademark 

Protection in Copyrighted Songs’ (2022) 16(3) *Liberty University 
Law Review* art 5., 527. 
41 See.: https://www.losdoggies.com/about [accessed 22 August 

2025]. 
42 European Union Intellectual Property Office (EUIPO), 

Guidelines for Examination (31 March 2023) Available at: 

https://cutt.ly/kwG3DUnw [accessed 22 August 2025]. 
43 .wav, .wmv, .wma, .mp3, .mpg, .avi. See: 

https://cutt.ly/yeN7V9Y3 [accessed 22 August 2025]. 

 
Part VI Representation of sound marks 

Today, requiring staff notation for sound marks 

is largely irrelevant and vestigial. What is recorded in 

the register must be perceivable by the average person, 

whereas — according to some sources — most of the 

world’s population cannot read musical notation.41 By 

contrast, a sound mark can be recorded with precision 

in common electronic audio formats, which are 

straightforward to perceive. 

In the European Union, a sound mark may be 

filed in staff notation and/or as an MP3; for the latter 

the maximum file size is 2 MB.42 In the United States, 

a broader set of formats is accepted,43 with a 

maximum size of 5 MB.44 It is advisable for national 

practice to adopt the more conservative size limit, so 

that marks registered domestically can be extended 

internationally — via the Madrid Protocol45 or 

otherwise — without technical modification. 

In USPTO practice, an isolated audio file is not 

sufficient: the applicant should show how the mark is 

heard in actual use or advertising and provide a precise 

verbal description.46 This approach is worth 

emulating, especially since the Vienna Classification 

(for figurative elements) does not apply to sound 

marks.47 A concise verbal description plus an audio 

file improves searchability, allows third parties to 

understand what is claimed, and enhances 

transparency; in addition, the verbal description 

supports accessibility for persons with hearing 

impairments.48 

An AI-based similarity tool can assist by 

comparing a submitted recording with the registry 

database and producing a degree-of-similarity output. 

Such results must remain advisory, as consumer 

perception is decisive; nonetheless, they can 

materially reduce costs and time for both applicants 

and the office. Where used, the tool should follow data 

and algorithmic-transparency safeguards—clearly 

documenting input formats, comparison metrics, and 

threshold settings—so that parties can understand and 

contest outcomes where necessary.49 
 

44 Ibid. 
45 Protocol Relating to the Madrid Agreement Concerning the 
International Registration of Marks (1989). 
46 Deborah R Gerhardt and Jon J Lee, ‘Sound Marks’ (2024) 108 

*Minnesota Law Review* 2339–2435, 2429 available at: 
https://cutt.ly/SeXUQyOI [accessed 22 August 2025]. 
47 იგულისხმება ნიშნების გამოსახულებითი ელემენტების 

საერთაშორისო კლასიფიკაცია (ვენის კლასიფიკაცია) 

რომელიც შექმნილია მსგავსი სიმბოლოების მარტივად 

საპოვნელად და შესაბამისად, შესაძლო აღრევის 

პრევენციისთვის. 
48 Convention on the Rights of Persons with Disabilities (adopted 

13 December 2006, entered into force 3 May 2008) 2515 UNTS 3 
(CRPD). 
49 Large enterprises can, by allocating the necessary resources, 

routinely monitor the market for designations likely to be confused 
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Conclusion and Recommendations 

Georgia’s 2024 reform removed the graphical-

representation barrier and opened the door to full 

protection of sound signs. Building on that inflection 

point, this article has developed a practice-oriented 

framework that integrates a two-axis taxonomy, 

calibrated distinctiveness burdens, a dual 

(utilitarian/aesthetic) functionality screen, and 

modern representation standards. Together, these 

elements are designed to expand the registrability of 

sound marks without compromising consumer 

welfare, doctrinal coherence, or fair competition. 

The analysis demonstrates that a dual-axis 

taxonomy—by intended purpose (conceived as 

trademarks ab initio versus subsequently acquiring a 

source-identifying meaning) and by origin (human-

made versus naturally occurring)—yields four 

categories that render examination more predictable. 

Types III–IV ordinarily require proof of acquired 

distinctiveness; Types I–II may qualify without such 

proof, but only after a rigorous inherent-

distinctiveness inquiry — intention to brand is not 

achievement.  

Functionality must exclude sounds that are 

technically dictated or competitively necessary 

(utilitarian), and counsel heightened caution where 

exclusivity would appropriate aesthetic value 

(aesthetic). Full musical works are generally 

unsuitable for registration; by contrast, narrowly 

delimited excerpts or engineered short signals can be 

protected where scope is tight and distinctiveness is 

shown.  

Representation should pivot from staff notation 

to an audio file plus a precise verbal description, 

supported — advisably — by an AI-assisted similarity 

check whose results remain advisory and transparent. 

Policy recommendations for Georgia and 

similarly situated jurisdictions. 

1. Adopt taxonomy-led screening. Require 

applicants to identify the type (I–IV) and tailor the 

burden of proof accordingly. 

2. Harden the distinctiveness tests. Preserve a 

strict inherent-distinctiveness standard for Types I–II; 

require robust market evidence (e.g., surveys, 

intensity and duration of use) for Types III–IV. 

3. Apply a two-stage functionality filter. 

Refuse sounds that are technical by-products or 

competitively necessary; scrutinize claims over 

musical material for aesthetic functionality, reserving 

registration for short, non-dictated signals or tightly 

specified excerpts. 

4. Modernize representation. Mandate an 

audio file plus a concise verbal description; align file-

size limits with leading offices; clarify that the Vienna 

Classification for figurative elements does not apply 

to sound marks. 

5. Use AI carefully. Offer optional, advisory 

similarity reports with clear disclosure of inputs, 

metrics, and thresholds; keep consumer perception as 

the decisive legal test. 

6. Narrow the scope. Require precise 

specifications (goods/services and sound description), 

disclaim functional elements, and avoid overly broad 

claims. 

7. Strengthen transparency and capacity. 

Publish reasoned decisions with audio exemplars; 

train examiners in psychoacoustics and comparative 

practice; periodically review guidance against market 

evidence.  

Properly implemented, this model protects 

genuine sonic identifiers while preserving the 

communicative commons that competitors and 

consumers rely upon. It minimizes overlap-risks with 

copyright by presumptively excluding full musical 

works yet allows cumulative protection for narrowly 

framed sonic marks that actually function as indicators 

of origin. The framework is portable: it equips 

emerging regimes to regulate sound marks coherently 

as they transition beyond graphical representation. 

The approach is doctrinal and comparative; 

further empirical work on how Georgian (and 

regional) consumers perceive short sonic cues would 

refine thresholds for inherent and acquired 

distinctiveness and help validate AI-assisted 

comparison tools in practice. 

Extending protection to “invisible” sound 

trademarks need not endanger constitutional rights or 

distort markets. With taxonomy-led screening, 

calibrated distinctiveness burdens, a disciplined 

functionality test, and modern representation 

standards, Georgia — and comparable jurisdictions — 

can foster innovation in audio branding while 

safeguarding competition and the public interest. 
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Abstract: Cognitive calculations with semantic variables were carried out while finding solutions to 2 systems 

of multi-semantic equations in the formalization of the phenomenon of social capital by artificial intelligence. A 

cognitive model of the forces of manifestation of social capital factors has been developed within the framework of 

the "parents-children-functional state of family members" system. A set of hidden knowledge is extracted from the 

"measured" values of indicators of increasing the degrees and levels of factors manifested by different family 

members in order for them to achieve status, educational goals, to increase the degree of motivation, and academic 

achievement of children.  A formal structure of knowledge has been found and numerical data has been modeled to 

increase the forces of manifestation of factors (causes) that allow individual family members (parents, children) to 

achieve the desired effects. Knowledge is presented in the form of phrases from SSP, SPP, subordinate clauses. In 

the article, for the first time, new meanings are constructed from "tables of meanings" of the form [meaning(Z  m6= 

meaning(Ym6)*CT
66)], i.e. the meanings (closely related to reality) of the calculated z–variables (z1, z2, z3, z4, z5, z6) 

with known meanings of separately modeled random y-variables (y1, y2, y3, y4, y5, y6), taking into account the values 

of their weights from the matrix C66. Visualization of the dynamics of sets of curves of different numbers of z-,y-

variability of the “weights" confirmed their adequacy to the desired one. 
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ИСКУССТВЕННЫЙ ИНТЕЛЛЕКТ ВЫЧИСЛЯЕТ СИЛЫ ПРОЯВЛЕНИЯ ФАКТОРОВ 

СОЦИАЛЬНОГО КАПИТАЛА 

 

Аннотация: Когнитивные вычисления с семантическими переменными проведены при нахождении 

решений 2-х систем многосмысловых уравнений при формализации искусственным интеллектом явления 

социальный капитал. Разработана когнитивная модель сил проявления факторов социального капитала в 

рамках системы «родители-дети-функциональное состояние членов семьи». Извлечена совокупность 

скрытых знаний из «измеренных» значений показателей повышения степеней и уровней проявляемых 

факторов разными членами семьи для достижения ими статусных, образовательных целей, для повышения 

степени мотиваций, успеваемости детей в учебе.  Найдена формальная структура знаний и смоделированы 

числовые данные для повышения сил проявления факторов (причин), позволяющих достичь желаемых 

следствий отдельными членами семьи (родителей, детей). Знания представлены в виде фраз из ССП, СПП, 

придаточных предложений. В статье впервые проведены конструирования новых смыслов из «таблиц 

смыслов»  вида [смысл(Zm6= смысл(Y m6*)*CТ
66)], т.е. смыслов (тесно связанных с реальностью) вычисленных 

z–переменных (z1, z2,z3, z4, z5, z6) при известных смыслах отдельно моделируемых случайных y-переменных 
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(y1, y2, y3, y4, y5, y6) с учетом  значений их весов из матрицы С66. Визуализация динамик наборов кривых 

разного количества z-,y-изменчивостей “весов” подтвердила адекватность их желаемому. 

Ключевые слова: система «родители-дети-функциональное состояние членов семьи», система 

многосмысловых уравнений явления социальный капитал, причинно-следственная связь между состояниями 

членов семьи. 

 

Введение 

Социальный капитал - это ресурсы, 

доступные индивиду или группе благодаря их 

связям с другими людьми, а также уровень 

доверия, кооперации и норм поведения в 

обществе. Рассмотрим семью (ячейку общества), 

членов семьи, их действия для повышения сил 

проявления факторов (причин), позволяющих 

достичь желаемых следствий отдельными 

членами семьи (родителями, детьми). 

Социальный капитал включает в себя как 

формальные, так и неформальные связи, а также 

взаимную поддержку и сотрудничество. 

Исследователи отмечают (www.wikipedia.org/ 

wiki/Социальный_капитал), что социальный 

капитал — довольно сложное понятие. Он 

включает как набор связей с другими людьми, с 

которыми знаком и взаимодействует человек, так 

и ресурсы, доступные благодаря этим контактам, 

а также уровень доверия в этих 

взаимоотношениях, наличие устойчивых групп, 

формирование в них общих норм и ценностей и 

многое другое. Оказалось, что качество 

социального капитала играет важную роль в 

формировании образовательных амбиций семей. 

Влияние оказалось прямым: чем обширнее 

социальный круг семьи, тем выше уровень 

образовательных целей. Так, около 30% 

родителей из группы с самым низким уровнем 

социального капитала ожидают, что их ребёнок 

получит только среднее общее или среднее 

профессиональное образование (СПО). 

Ограничимся анализом группы с самым высоким 

качеством социального капитала, доля таких 

групп два раза больше, чем доля групп, где 

родители ожидают, что ребёнок ограничится лишь 

средним общим (то есть только школьным 

образованием). Рассмотрим группу, где почти 

вдвое выше (более 40%) доля тех, кто 

рассчитывает на окончание ребёнком 

магистратуры или получение двух высших 

образований. 

 

Исходные данные 

Факторы социального капитала 

формируются и изменяется в результате 

особенностей членов семьи либо от условий 

выполняемой им деятельности. Выявлены 

факторы со смыслами: 

смысл(z1)=«материальное положение 

родителей» 

смысл(z2)=«уровень образования 

родителей»; 

смысл(z3)=«планы детей окончить 

магистратуру(z3); 

смысл(z4)=«планы детей получить 2-ое 

высшее образование»; 

смысл(z5)=«степень мотивации детей к 

обучению»; 

смысл(z6)=«уровень успеваемости детей в 

учебе». 

Словесную модель влияния обозначим так: 

смыслы(z1,z2,z3,z4,z5,z6)=>обоснованные 

смыслы(y1,y2,…,y6). Ниже проведем 

конструирование смыслов y–переменных (y1, y2, 

y3, y4, y5, y6).  

 

Выявленные другими исследователями 

факты социального капитала 

В группе с самым высоким качеством 

социального капитала родители рассчитывают на 

окончание их ребёнком магистратуры(z4) или 

получение двух высших образований (z4), то доля 

таких родителей в 2 раза выше. Поэтому мы в 

модель ввели y–переменную, характеризующую 

планы высокого уровня детей: магистратура или 

2-ое высшее образование. образовательные 

качества социального капитала 

(смысл(z3)=«окончание магистратуры», с силой 

с2
32=1) играет важную роль в формировании 

образовательных амбиций семей.  Исследователи 

в своих публикациях установили: «важную роль 

имеют статусные качества «материальное 

положение родителей» и уровень образования 

родителей. С другой стороны, отмечают 

исследователи, «анализ данных выявил, что роль 

социального капитала не всегда решающая. 

Например, его однозначной связи с выбором 

образовательной траектории школьника по 

окончании 9-го класса не нашлось: в группах с 

разным социальным капиталом доля родителей, 

которые планируют для детей поступление в 

учреждение СПО, практически одинаковая — 

немного меньше 40%. Во многих случаях 

образовательный уровень семьи (с силой 

проявления с2
22*(-0,3759))2, вычислена ниже в 

нашей модели,  начинает понижаться (знак минус  

заметного уровня «веса» с22*(-0,3759)) 

относительно материального положения семьи 

(смысл(z1) с12=0,9131>0) » [1]. При этом (смотрите 

ниже) уровень образования родителей (смысл(z2) 

проявляется с силой с2
22=(-0,3759)2, 

сопровождаемый проявляемыми z-факторами ФС 

детей: слабая мотивация детей к обучению 

(смысл(z5), с силой с2
51=(-0.2000)2   или их низкая 

успеваемость (смысл(z6), с силой с2
61=(-0.2000)2). 

http://www.wikipedia.org/%20wiki/Социальный_капитал
http://www.wikipedia.org/%20wiki/Социальный_капитал
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(z6).corr(z5,y1)=(-0,2000), corr(z6,y1)=(-0,2000). 

Исследователи сделали вывод, что социальный 

капитал дополняет, но не заменяет введенные в 

модель весомые факторы. Кроме того, они 

отмечают, что даже высокий уровень социального 

капитала не всегда способен преодолеть такие 

барьеры, как   уровень успеваемости во время 

обучения, слабая мотивация детей к обучению   

или их низкая успеваемость». В модели этот факт 

формализован в виде ограничений. corr(z5,y1)=(-

0,2000), corr(z6,y1)=(-0,2000). Смыслы 

вычисленных z-переменных отличаются от 

смыслов модельных y–переменных как же как 

отличаются нереальное от нереального. Реальное 

подчиняет нереальное как идеальность, 

помогающая реальности в чем-то, например, 

обладать дополнительными свойствами. Это 

подчинение усиливает реальность, наделенной 

новыми свойствами, включая немыслимые 

свойства [1-15]. В данной статье впервые 

проведено конструирование смыслов (связанных с 

реальностью) коррелированных z–переменных 

(z1,z2,z3,z4,z5), зная смыслы модельных случайных 

некоррелированных y-переменных (y1, y2, y3, y4, 

y5) с учетом  их весомости. Реализуемая схема - 

обратная к предыдущей схеме: смыслы(y1, 

y2,y3,y4,y5)=>обоснованные числовыми данными 

смыслы(z1,z2,z3,z4,z5). При этом будем 

обосновывать конструируемые фразы 

(специального языка ИИ) контекстными 

знаниями, числовыми величинами (с учетом 

знаков плюс или минус) сkj=corr(zk,yj). Формула 

сkj=corr(zk,yj)  [16-22] словесно читается «сила 

проявления связи между переменными (zk,yj) 

равна сkj и равна значению коэффициента 

корреляции corr(zk,yj), вычисляемому, если 

имеются m модельных значений этих 2-х 

переменных». Данная фраза является одной из 

многих словесных прочтений формулы.  Для 

синтаксической привязки смысла этой формулы к 

другому тексту (язык ИИ призван улучшать текст, 

куда вставляется) должно применяться другое 

осмысление имеющегося материала (текстового и 

числового) для аддитивного сложения фраз. И в 

итоге сконструировать обоснованную фразу для 

нового смысла, равного сумме смыслов.  

Числовые элементы – реальные, искусственные, 

моделируются отдельно при решении 

Оптимизационной Задачи, в которой в ее 

функциях ограничений используются заданные 

реально и практически очевидные значения 

корреляций между очень известными 

показателями вида сkj=corr(zk,yj). Перечень таких 

значений, присущих только этой 

Оптимизационной Задаче, дан ниже. Если учесть 

смыслы 2-х семантических переменных 

смысл(y1), смысл(z1), то можно назначить 

значение коэффициенту корреляции: 

c11=corr(z1,y1)= 0.7000; c31=corr(z3,y1)=0.2000; 

c41=corr(z4,y1)=(-0.2000). Эти заданные значения 

являются управляющими параметрами 

Оптимизационной Задачи. От них и мозаики их 

расположения зависит реальность решения 

Оптимизационной Задачи – пара матриц (Λ55,С55). 

 

Оптимизационная Задача 

Моделируем матрицу «весов», элементы 

которой выражают реальные связи в описанной 

выше группе с самым высоким качеством 

социального капитала.  Решение 

Оптимизационной Задачи – матрица С66, является 

трудно решаемой задачей, обеспечивающей 

реальность явления социальный капитал. Наша 

модель формализована в рамках системы 

«родители-дети-состояние членов семьи». 

Схематическое обозначение Оптимизационной 

Задачи имеет вид (I66,I66)=>(C66,Λ66). Модельная 

пара (C66,Λ66) матриц (Таблица 4, Рисунки 6, 7) 

входит в новую схему Обратной Модели Главных 

Компонент [18]: (C66,Λ66), Zm6, Ym6), где С66 – 

модельная матрица значений «весов» (матрица 

псевдособственных векторов. Программа-таблица 

задачи реализована в надстройке «Поиск 

решения» ЭТ Eхcel, в открывающемся окне 

которого размещаются операторы программы 3-х 

типов: целевая ячейка, изменяемые ячейки 

(матрица, вектор или числа), функции 

ограничений на параметры, переменные модели.  

Изменяемыми ячейками являются 6 элементов 

диагональной матрицы Λ66; 36 элементов 6 

столбцов матрицы С66.  При работе программы 

GRD2 (в надстройке «Поиск решения») 

изменяются значения элементов матриц (C66,Λ66). 

Постоянные реальные значения управляющих 

параметров c51=(-0,2000); c61=(-0,2000) и Реальные 

ограничения на суммы переменных: 

c2
11+c2

21=0.9750; c2
32+c2

42=1; c2
53+c2

63=1, 

позволяют процедуре GRD2 добавить модельные 

псевдореальные значения элементам матрицы С66. 

Для надстройки Поиск решения формируются 3 

типа программируемых ячеек: целевая функция, 

изменяемые ячейки, функции ограничений. 

Целевая ячейка имеет формулу λ1+…+λ6=6, 

ячейка, содержащая формулу, должна быть равна 

заданной величине 5 (Рисунок 2).  Матрица 

псевдособственных векторов С66 такая, что 

выполняются условия: C66Cт
66=I66, Cт

66C66≠I66, 

матрица собственных чисел 

Λ66=diag(λ1,…λ6)=diag(3,0000,1.0000,1.0000,0.333

3,0.3333,0.3333). 

 

Формализация явления “социальный 

капитал” 

Введем в модель параметры – матрицу С66 и 

объявим ее 36=6*6 элементы независимыми 

«весами» при z–, y-переменных, 

характеризующих силы проявления связи между 

факторами социального капитала. Введенные 
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параметры - «реальная» матрица «весов» С66 

отдельно моделируется в паре матриц (Λ66, С66). 

Матрицы пары матриц связаны условием 

СТ66Λ66С66)=W66=WT
66 -ковариационная матрица, 

так как     при z–, y-переменных, характеризующих 

z-,y-факторы  социального капитала. Каждому 

заданному смыслу y-фактора (с номером j) и 6 

значениям “весов” (из вектора с.j=(c1j,c2j,c3j,c4j,z5i, 

c6j)T) при 6 z-переменных z1,z2,z3,z4,z5,z6 

(c2
1j+c2

2j+c2
3j+c2

4j+c2
5j+c2

6j=1) поставлены  в 

соответствие m случайных чисел 

yij=ui1*sqrt(λ1)*c1j+ ui2*sqrt(λ2)*c2j+ui3*sqrt(λ3)*c3j+ 

ui4*sqrt(λ4)*c4j+ui5*sqrt(λ5)*c5j+ui6*sqrt(λ6)*c6j, 

смоделированных в i–ом интервале времени. 

Каждому  заданному смыслу z-фактора с номером 

k и вектору сk.=(ck1,ck2,ck3, ck4,ck5,ck6)  с 6 

значениями “весов” при y-переменных 

y1,y2,y3,y4,y5,y6 (c2
k1+c2

k2+c2
k3+c2

k4+c2
k5+c2

k6=1) 

постав лены  в соответствие m чисел 

zik=yi1*ck1+yi2*ck2+yi3*ck3+yi4*ck4+yi5*ck5+yi6*ck6, 

вычисленных в i–ом интервале времени, i=1,…,m. 

Каждая из 6 значений «весов» c1j,c2j,c3j,c4j,c5j,c6j 

равна величине коэффициента корреляции 

c1j=corr(z1,yj), c2j=corr(z2,yj), c3j=corr(z3,yj), 

c4j=corr(z4,yj), c5j=corr(z5,yj). Значение компоненты 

c1j,c2j,c3j,c4j, c5j, c6j вектора с.j равно силе 

проявления uj*sqrt(λj)-переменной, входящеей в 

формулу j-ой y–переменной 

yij=ui1*sqrt(λ1)*c1j+ui2*sqrt(λ2)*c2j+ui3*sqrt(λ3)*c3j+ 

ui4*sqrt(λ4)*c4j+ui5*sqrt(λ5)*c5j+ui5*sqrt(λ6)*c6j, 

случайно смоделированной в i–ом интервале 

времени. Значение компоненты ck1,ck2, 

ck3,ck4,ck5,ck6 вектора сk. равно силе проявления y-

переменной, входящей в формулу j-ой z–

переменной 

zik=yi1*ck1+yi2*ck2+zi3*ck3+yi4*ck4+yi5*ck5+yi6*ck6, 

вычисленной (по «реальным» данным из матрицы 

С66) в i–ом интервале времени.  

Модельные матрицы Ym6, Zm6=Ym6Cт
66 

интерпретируются как многомерные выборки y-, 

z–изменчивостей [13-16]. Элементы  y1j, y2j,…,ymj 

j–го столбца матрицы Ym6=Um6Λ1/2
66 (j-ая y-

переменная, j=1,…,6) имеют среднее 

арифметическое, равное нулю: 

(1/m)(y1j+y2j+…+ymj)=0, и дисперсии, равные 

(1/m)(y2
1j + y2

2j+…+y2
mj)=λj). Смыслы модельных 

y-переменных зависят от смыслов вычисленных 

z–переменных, а смыслы вычисленных z–

переменных подчиняют смыслы модельных 

случайных y-переменных. 

Конструирование решений 2-х систем 

смысловых уравнений, соответствующих 

приведены числовым равенствам, проведено по с 

учетом типов переменных (вычисленная 

подчиняет модельную). Такое подчинение 

позволило ИИ применить ССП СПП при 

конструировании фраз смыслов в процессе 

нахождения семантических решений 2-х систем 

смысловых уравнений из матричных равенств 

смысл(Zm6=Ym6*CТ
66), смысл(Ym6=Zm6*C66) и 

получены текстовые «таблицы смыслов»  видов 

[смысл(Zm6=Ym6*CТ
66)], [смысл(Ym6=Zm6*C66)]. В 

данной статье впервые проведены 

конструирование новых смыслов из «таблиц 

смыслов»  вида [смысл(Zm6=Ym6*CТ
66)],т. е. 

смыслов (связанных с реальностью) 

коррелированных z–переменных (z1, z2,z3, z4, z5, 

z6), зная смыслы модельных случайных 

некоррелированных y-переменных (y1,y2,y3, y4, y5, 

y6) с учетом  их значений весов. Визуализация 

динамик наборов разного количества z-,y-

изменчивостей “весов” подтвердила адекватность 

их желаемому. Значения zij,yij,сkj, i=1,...,m, j=1,...,6, 

k=1,...,6 объединены в матрицы Zm6,Ym6,C66. Если 

учитывать значения и знаки «весов», то каждый 

исходный смысл должен измениться на новый 

смысл z–переменной. Мы должны привлечь в 

качестве обоснования числовые данные из 

матрицы С66 и должны перефразировать y-

смыслы, используя заметные значения сил 

проявления. Каждому j-ому y-фактору состояния 

соответствует j–ая y–переменная, коррелирующая 

с k–ой z–переменной, меняющей силу проявления 

ckj=corr(zk,yj)*zkj в k–ом интервале времени 

i=1,…,m, k=1,…,6; j=1,…,6. Здесь каждая j–ая y–

переменная состоит из m значений y-

изменчивости yj=(y1j,y2j,…,ymj), которые 

показывают связь с z-изменчивостями k–ой z–

переменной: 

yij=zi1*c1j+zi2*c2j+zi3*c3j+zi4*c4j+zi5*c5j+zi6*c6j. И 

силы этой связи моделируются отдельно в 

матрице С66. После моделирования матрицы С66 

отдельно моделируются m значений 

изменчивости zij, измеряемых m раз в моменты 

времени i=1,…,m. Пяти независимым смыслам y–

факторов состояния субъекта труда поставим  в  

соответствие  6  y–переменные  y1,y2,y3,y4,y5,y6, 

фразы  которых  приведены  выше.  Числовые  y-

переменные y1,y2,y3,y4,y5,y6  некоррелированы, 

числовые z-переменные z1,z2,z3,z4,z5 ,z6 

коррелированы и линейная комбинация 6 z-

переменных zi1*c1j+zi2*c2j+zi3*c3j+zi4*c4j+zi5*c5j+ 

zi6*c6j равна одному y-значению yij y–переменной 

yj c своим смыслом смысл(yj)=смысл(zi1)*c1j+ 

смысл(zi2)*c2j+смысл(zi3)*c3j+смысл(zi4)*c4j+ 

смысл(zi5)*c5j, j=1,…,5.Смыслы коррелированных 

z-переменных z1,z2,z3,z4,z5 выражают основные 

взаимосвязанные факторы, по-разному 

сцепленные друг с другом: смысл(z1)=«степень 

сложности, опасности, напряженности, вредности 

труда», смысл(z2)= «величина и содержание 

рабочей нагрузки», смысл(z3)=« степень 

адекватности трудовой задачи», смысл(z4)=« 

воздействие неблагоприятных факторов рабочей 

среды», смысл(z5)=« психологический   климат  в  

рабочей  группе,   нарушение  привычного  

жизненного   уклада, биологических ритмов и 

стереотипов жизнедеятельности». Каждый из этих 
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смыслов может быть проявлен в смысловом 

уравнении как слагаемое с каким-то весом.  

 

Сложносочинённое и сложноподчинённое 

предложения при конструировании 

обоснованных фраз разговорного языка ИИ  

В различных предметных областях статьях 

[1-16] были сконструированы смыслы 

независимых y–смыслов, соответствующих 

числовым y-переменным. Смыслы модельных y-

переменных зависят от смыслов вычисленных z–

переменных [23-29], а смыслы вычисленных z–

переменных подчиняют смыслы модельных 

случайных y-переменных. Для нахождения 

независимого семантического решения   

применяется сложносочинённое предложение 

(ССП). Рекомендация 1: такое сложное 

предложение состоит из двух или более 

грамматических основ фразы об факторе, неявно 

связанных между собой сочинительными союзами 

(«и», «или», «но», «а») и числовыми данными о 

силе проявления фактора. При этом части такого 

предложения равноправны по смыслам и не 

зависят друг от друга. В ССП нельзя задать вопрос 

от одной части к другой, как в 

сложноподчинённом предложении (СПП). 

Сложно сочинённые предложения используем для 

сопоставления сил проявления факторов, что 

делает их мощным инструментом в 

конструировании фраз в разговорном языке ИИ, в 

документе, создаваемом ИИ. Применимы разные 

формы придаточного предложения – зависимой 

части сложноподчинённого предложения, которая 

поясняет, уточняет или дополняет содержание 

главного предложения (фразы смысла(z)). 

Придаточные предложения вводятся с помощью 

подчинительных союзов или союзных слов (что, 

когда, если, потому что, чтобы и др.). Они 

добавляют в смысл переменной причины, 

условия, следствия, обстоятельства времени или 

цели. В излагаемой статье применяется 

сложноподчиненное предложение.  Рекомендация 

2: главное предложение (с силой проявления  

100%) образовывается от фразы смысла(z) z–

переменной. Придаточное предложение   (с  силой  

проявления 233=(85.83)2%<100%) образовывается 

от фразы смысла(y) y–переменной. Здесь 

выделенная коррелированная z–переменная, 

обладая самым большим единичным весом 

(1*смысл(z)) притягивает некоррелированную (с 

другими y–переменными) y–переменную: 

corr(yj,yi)=0, j≠i.  В СПП придаточное 

предложение зависит от главного, оно 

прикрепляется, привязывается к главному 

предложению, придает новый подсмысл главному 

смыслу. Связь между частями предложений 

осуществляется с помощью подчинительных 

союзов или слов.     

Описываемое ниже конструирование 

зависимых новых z-смыслов существенно 

отличается от   конструирования независимых y-

смыслов [1-16]. Мы применяем 

сложноподчинённое предложение (СПП). В 

сложноподчинённом предложении одно простое 

предложение (придаточное) зависит от другого 

(главного). Связь между ними осуществляется с 

помощью подчинительных слов или союзных 

слов. Подчинительные слова в разговорном языке 

ИИ – это подтвержденные числами слова, которые 

обоснованно связывают главную и придаточную 

части сложноподчиненного предложения, а также 

связывают слова в подчинительных 

словосочетаниях. В СПП можно задать вопрос от 

главного предложения к придаточному. В 

смысловом уравнении смысл правой части (сумма 

y–смыслов) подчинено z–смыслу левой части 

смысл(z1) =0,7000*смысл(y1)+0,2000*смысл(y3)+ 

+(-0,2000) *смысл(y4).    

 

Конструирование смыслов модельных 6 

y–переменных, зависящих от смыслов 

вычисленных z-переменных с заметными 

весами 

Смыслы модельных y–переменных 

отличаются от смыслов вычисленных z-

переменных как же как отличаются нереальное от 

реального. Реальное подчиняет нереальное как 

идеальность, помогающая реальности в чем-то, 

например, обладать свойствами реальности.  

Неизвестные семантические переменные 

смысл(y1), смысл(y2),,….,смысл(y6) зависят от 

вычисленных семантических переменных 

смысл(z1), смысл(z2), смысл(z3), смысл(z4), 

смысл(z5), смысл(z6),так как последние, являются 

семантическими переменными смыслового 

уравнения, слагаемое которого равно 

произведению ненулевого числового параметра cj 

на семантическую переменную смысл(zj). 

Числовые параметры, равные ненулевым 

элементам строки из матрицы С66,  отражают 

реальные значения (z,y)-связи между z-факторами 

z1,z2,….,z6 социального капитала реального 

субъекта семьи или и y–фактором социального 

капитала вида yj=u1*sqrt(λ1)*c1j+ u2*sqrt(λ2)*c2j+ 

u3*sqrt(λ3)* c3j+u4*sqrt(λ4)*c4j+u5*sqrt(λ5)*c5j, c6j+ 

u*sqrt(λ6)*c6j. Каждому  заданному смыслу z-

фактора с номером j и вектору 

сj.=(c1j,c2j,c3j,c4j,c5j,c6j)  с 6 значениями “весов” при 

u-переменных u1,u2,u3,u4,u5,u6 

(c2
1j+c2

2j+c2
3j+c2

4j+c2
5j+c2

6j=1) поставлены  в 

соответствие число yj=u1*sqrt(λ1)*c1j+ 

u2*sqrt(λ2)*c2j+u3*sqrt(λ3)*c3j+u4*sqrt(λ4)*c4j+ 

u5*sqrt(λ5)*c5j+u*sqrt(λ6)*c6j. Структура модельной 

ситуации зависит от структуры реальной 

ситуации.   Эти независимые по смыслам 

семантические переменные являются решениями 

матричного уравнения вида 
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смысл(Ym6)=смысл(Zm6)*C66).  

Найдем независимые друг от друга 

семантические переменные смысл(y1), 

смысл(y2),…., смысл(y6), удовлетворяющие 

соответствующим смысловым уравнениям.  

Для нахождения семантических решений 6 

смысловых уравнений упорядочим величины 

дисперсий y-переменных в порядке убывания: 

3333, 0, 0.3333,0, 0.3333, 0.3333, 1.0000,0, 3.0000.  

Пренебрежимо малые значения 4-х дисперсий 

обнуляются: disp(yj)=0, j=3,4,5,6, следовательно 

им соответствующие y-смыслы проявляются 

постоянно. Более информативные y-переменные 

y1, y2 с заметными дисперсиями случайны и 

зависят от -переменных, имеющих заметные 

“веса”.   

 Найдем формирование числовых и 

смысловых равенств для совокупности заданных 

значений переменных, вычисленных модельных 

переменных, реальных значений параметров из 

матрицы С66, удовлетворяющих системе 

многосмысловых уравнений с семантическими 

переменными, полученной из системы числовых 

алгебраических уравнений (Zm6=YT
m6CT

66). 

Изложим методику нахождения «сил проявления 

и изменчивостей z-,y-переменных, приемлемых 

для факторов социального капитала. Матрица С66, 

полученная при решении Оптимизационной 

Задачи является в модели реальным объектом. Он 

получен с использованием реальных 

управляющих параметров c2
11+c2

21=c21=0,3000; 

c2
32+c2

42=c51=(-0,2000); c2
53+c2

63=c61=(-0,2000), 

имеющих реальные значения. Начальные 

значения входных объектов реальны для любых 

преобразований для достижения цели – получения 

пары матиц (C66,Λ66). Смоделированная матрица 

С66 Соответствует следующим числовым 

алгебраическим уравнениям, преобразуемых в 

требуемые для модели смысловые уравнения.  

y1=0,9131*z1+(-0,3759)*z2+(-0,0083)*z3+(-

0,0083)*z4+(-0,2000)*z5+(-0,2000)*z6; 

y2=0,4078*z1+0,9262*z2+(-0,0083)*z3+(-

0,0083) *z4+0,0000*z5+0,0000*z6; 

y3=0,0000*z1+(-0,0083)*z2+0,9995*z3+(-

0,0083) *z4+0,7071*z5+0,7071*z6; 

y4=0,0000*z1+(-0,0083)*z2+(-0,0083)*z3+ 

0,9995*z4+0,0000*z5+0,0000*z6; 

y5=0,0000*z1+(-0,0083)*z2+(-0,0083)*z3+(-

0,0083*z4+0,6782*z6+0,0000*z6; 

y6=0,0000*z1+0,0250*z2+0,0250*z3+0,0250*z4

+0,0000*z5+0,6782*z6. 

Преобразуем числовые уравнения с 6 

числовыми переменными в смысловые уравнения 

с 6 семантическими переменными. Отбросим 

слагаемые с нулевыми или почти нулевыми 

параметрами. Получим систему укороченных 

смысловых уравнений. Такие смысловые 

уравнения легче осмыслять из-за малого 

количества фраз, суммируемых в одну итоговую 

фразу. Начнем осмысление с семантической 

переменной смысл(y6) и закончим переменной 

смысл(y1). Рассмотрим уравнение 

смысл(y6)=0,6782*смысл(z6). Здесь смысл   

смысл(y6) совпадает с смыслом(z6)=«уровень 

успеваемости детей, проявленный  с силой 

с2
66=0,67822». Уравнения 

смысл(y5)=0,6782*смысл(z5), смысл(y4)=0,9995* 

смысл(z4) имеют решения: смысл(y4)=«дети 

окончили магистратуру  или получили 2-ое 

высшее образование, проявленные с силой 

с2
44=0,999502», смысл(y5)=«слабая мотивация 

детей к обучению, проявленная с силой с2
56= 

0,67822». Для конструирования фразы смысла y-

переменной с аддитивной формулой 

смысл(y3)=0.9995*смысл(z3)+0.7071*смысл(z5)+ 

0.7071*смысл(z6) применяем Рекомендацию 

1[14]: такое сложное предложение состоит из двух 

или более грамматических основ фразы об 

факторе, неявно связанных между собой 

сочинительными союзами («и», «или», «но», «а») 

и числовыми данными о силе проявления фактора. 

При этом части такого предложения равноправны 

по смыслам и не зависят друг от друга. Какая-то 

часть ССП может быть удалена, что соответствует 

правилу “знание не вычитается от другого знания, 

а удаляется как устаревшее”. Фраза смысла y-

переменной y3 равна сумме 3-х известных фраз, 

что видно из смысловой формулы: 

смысл(y3)=0.9995*смысл(z3)+0.7071*смысл(z5)+ 

0.7071*смысл(z6). Три фразы являются 

исходными данными модели. Итоговая фраза 

имеет грамматическую форму 

сложносочиненного предложения и подчиняется 

Правилу 1 [2]. Тогда фраза, соответствующая 

формуле     смысл(y3)=0.9995*смысл(z3)+ 

0.7071*смысл(z5)+0.7071*смысл(z6) 

формулируется так: смысл(y3)=“постоянно 

проявляемый план детей окончить магистратуру 

(проявляется с силой с2
33=0.99952  зависит от 

мотивации детей к обучению (с силой 

с2
51=0.70712) и от успеваемости детей (с силой 

с2
61=0.70712)”. Семантическая переменная 

смысл(y3) характеризует планы детей  - отдельную 

составляющую компоненту социального 

капитала. Две другие компоненты социального 

капитала получим ниже из фраз смыслов 

смысл(y2), смысл(y1).  Они более информативны, 

так как дисперсии их числовых переменных более 

заметны: disp(y1)=λ1=3.000, disp(y2)=λ2=1.000. 

Смысловое уравнение смысл(y2)= 

0,4078*смысл(z1)+0,9262*смысл(z2) требует 

сложения 2-х фраз смыслов: смысл(z1)=“ 

смысл(z1)=«материальное положение родителей», 

смысл(z2)=«уровень образования родителей»”. 

Фраза смысла смысл(y2)=«уровень социального 

положения родителей: материальное положение 

родителей (с силой с2
12=0,40782) и уровень 

образования родителей (с силой с2
22=(0,9262)2)» и 
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характеризует образовательную составляющую 

(0,9262>0,40780,4078) социального капитала в 

замкнутой системе «родители-дети-

функциональное состояние членов семьи». 

Замечание: значимость образовательной 

компоненты в 2 раза выше материальной 

компоненты. Статусная составляющая 

социального капитала отражена в смысле 

семантической переменной смысл(y1). Смысловая 

формула смысл(y1)=0,9131*смысл(z1)+(-0,3759)* 

смысл(z2)+(-0,2000)*смысл(z5)+(-0,2000)* 

смысл(z6) соответствует сумме 4-х фраз, 

относящихся к характеристикам родителей, детей, 

мотивации детей к обучению и их успеваемости”. 

Фраза самого информативного смысла имеет вид 

смысл(y1)=«материальное положение родителей» 

(с силой проявления с2
11=0. 0,91312), с уровнем 

образования родителей (с силой проявления 

с2
21=(-0,3759) 2) при уменьшающихся мотивации 

детей к обучению (с силой с2
51=(-0.2000)2) и 

успеваемости детей с силой с2
61=(-0.2000)2». Эта 

фраза характеризует статусную составляющую 

социального капитала в замкнутой системе 

«родители-дети-функциональное состояние 

семьи».        

 

Таблица 1. Извлеченные знания об 6 y-факторах 

 

№ 

λ 

дисперсия Смыслы независимых y–факторов, 

зависящих от смыслов z-факторов 

“Веса” и дисперсии z-переменных 

6 λ6=1.00000 смыслом(y6)=«уровень успеваемости детей с силой 

проявления с2
66=0,67822» 

с66=0,6782; disp(z6)= 1,6189 

5 λ5=1.0000 смысл(y5)=«степень мотивации детей к обучению, 

проявленная с силой с2
56= 0,67822» 

с66=0,6782; disp(z5)= 0,8296 

4 λ4=0,3333 смысл(y4)=«дети окончили магистратуру  или 

получили 2-ое высшее образование, проявленные с 

силой с2
44=0,999502»,  

 

 

 

с2
44=0,99950; 

disp(z4)= 2,0511 

 3 λ3=0.3333  смысл(y3)=“постоянно проявляемый план детей 

окончить магистратуру (с силой с2
33=0.99952  зависит 

от мотивации детей к обучению (с силой с2
51=0.70712) 

и от успеваемости детей в школе (с силой с2
61= 

0.70712)” 

с33=0.9995; с51=c61=0.7071; 

disp(z3)=3,7129; disp(z5)=0,8296; 

disp(z6)= 1,6189 

 2 λ2=1.3227 смысл(y2)=«уровень социального положения 

родителей» (характеризует образовательную 

составляющую социального капитала в замкнутой 

системе «родители-дети-функциональное состояние 

семьи.  

 

 1 λ1=3.0000 смысл(y1)=«материальное положение родителей 

(растет с силой проявления с2
11=0. 0,91312), уровень 

образования родителей  (падает с силой с2
21=(-

0,3759)2) изменяются при уменьшающихся мотивации 

детей к обучению (с силой с2
51=(-0.2000)2), при 

успеваемости детей (с силой с2
61=(-0.2000)2». Эта 

фраза характеризует статусную составляющую 

социального капитала в замкнутой системе «родители-

дети-функциональное состояние семьи» 

с11=0.0,9131; 

с21=(-0,3759)  

с51=(0.200); 

с61=(0.200); 

disp(z1)=3,000; disp(z5)=0,8296; 

disp(z6)= 1,6189 

 

 

Конструирование смыслов вычисленных z–

переменных, подчиняющих смыслы модельных  

y-переменных.  

Выше были сконструированы фразы 

смыслов смысл(y1), …, смысл(y6). Используя эти 

новые извлеченные знания найдем фразы смыслов 

(z1),…, .  К исходным смыслам 6 z-переменных мы 

должны добавить новые знания, полученные при 

решении системы смысловых уравнений вида 

новый_смысл(Zm6)=смысл(Ym6)*СТ66. Исходные 

смыслы 6 z-переменных следующие.  

смысл(z1)=«материальное положение 

родителей» 
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смысл(z2)=«уровень образования 

родителей»; 

смысл(z3)=« планы детей окончить 

магистратуру(z3); 

смысл(z4)=«планы детей получить 2-ое 

высшее образование»;  

смысл(z5)=«степень мотивации детей к 

обучению»; 

смысл(z6)=«уровень успеваемости детей в 

учебе». 

Эти смыслы обнаружены исследователями 

при опросах людей, являются реальными 

смыслами, реальные силы проявления этих z-

факторов отражены в значениях элементов 

матрицы “весов” С66. Значения элементов 

матрицы “весов” С66 преобразуют смыслы 

вычисленных z-переменных в смыслы модельных 

y-переменных, которые (смыслы) будут 

преобразованы в новые смыслы вычисленных z-

переменных. Система “смыслы z-переменных в - 

смыслы y-переменных - новые смыслы z-

переменных” требует обоснования. При переходе 

от фраз смыслов z-переменных к фразам смыслов 

y-переменных интерпретируются элементы из 

столбцов матрицы С66, а при переходе от фраз 

смыслов y-переменных к фразам новых смыслов 

z-переменных интерпретируются элементы из 

строк матрицы С66. Смыслы вычисленных z–

переменных, будучи реальными, подчиняют 

смыслы модельных случайных y-переменных. 

Добавление новых знаний начнем с 

формирования числовых и смысловых равенств 

для совокупности заданных значений 

переменных, вычисленных модельных 

переменных, реальных значений параметров из 

матрицы С66, удовлетворяющих системе 

многосмысловых уравнений с семантическими 

переменными, полученной из системы числовых 

алгебраических уравнений (Zm6=YT
m6CT

66). 

Изложим методику нахождения «сил проявления 

и изменчивостей z-,y-переменных, приемлемых 

для факторов социального капитала. Матрица С66, 

полученная при решении Оптимизационной 

Задачи является в модели реальным объектом. Он 

получен с использованием реальных 

управляющих параметров c2
11+c2

21=c21=0,3000; 

c2
32+c2

42=c51=(-0,2000); c2
53+c2

63=c61=(-0,2000), 

имеющих реальные значения. Начальные 

значения входных объектов реальны для любых 

преобразований для достижения цели – получения 

пары матиц (C66,Λ66). Смоделированная матрица 

С66 Соответствует следующим числовым 

алгебраическим уравнениям, преобразуемых в 

требуемые для модели смысловые уравнения.  

z1=y1*0,9131+y2*0,4078+y3*0,0000+y4*0,0000

+y5*0,0000+y6*0,0000; 

z2=0,4078*y1+0,9262*y2+(-0,0083)*y3+(-

0,0083)*y4+0,0000*y5+0,0000*y6; 

z3=(-0,0083)*y1+(-0,0083)*y2+0,9995*y3+(-

0,0083)*y4+(-0,0083)*y5+0,0250*y6; 

z4=(-0,0083)*y1+(-0,0083)*y2+(-0,0083)*y3+ 

0,9995*y4+(-0,0083)*y5+0,0250*y6; 

z5=(-0,2000) 

*y1+0,0000*y2+0,7071*y3+0,0000*y4+0,6782*y5+ 

0,0000*y6; 

z6=(-0,2000)*y1+0,0000*y2+0,7071*y3+ 

0,0000*y4+0,0000*y5+0,6782*y6. 

Дисперсии z-переменных имеют значения, 

превышающие 1.  

dsp{z1}=2,5984,  

dsp{z2}=1.2960,  

dsp{z3}=3,7129;  

dsp{z4}=2,0511; 

dsp{z5}=0,8296; 

dsp{z6}=1,6189. 

1*смысл(z1)=0,9131*смысл(y1)+0,4078*смысл(y2); 

1*смысл(z5)=(-0,2000)*смысл(y1)+0,7071* 

смысл(y3)+0,6782* смысл(y5); 

1*смысл(z2)=0,4078*смысл(y1)+0,9262* 

смысл(y2); 

1*смысл(z3)=0,9995* смысл(y3); 

1*смысл(z4)=0,9995* смысл(y4); 

Предстоит найти решения новых смысловых 

уравнений с новыми семантическими 

переменными.  

1*смысл(z6)=(-0,2000)*смысл(y1)+ 

0,7071*смысл(y3)+0,6782*смысл(y6). 

1*смысл(z5)=(-0,2000)*смысл(y1)+0,7071* 

смысл(y3)+0,6782*смысл(y5); 

смысл(y3)=“постоянно проявляемый 

независимый фактор: степень мотивации детей к 

обучению проявляется с силой с2
33=0.99952 при 

сильной мотивации детей к обучению (с силой 

с2
51=0.70712) и при высокой успеваемости (с 

силой с2
61=0.70712)”.  

Смыслы модельных y–переменных 

отличаются от смыслов вычисленных (реальных) 

z-переменных как же как отличаются нереальное 

от реального. Реальное подчиняет нереальное как 

идеальность, помогающую для реальности 

обладать полезным свойством, присущим 

нереальности. Для конструирования нового 

смысла z-переменной рассматриваются 

(выделяются по числовому критерию) только 

заметные по величине параметра с=corr(z,y) y-

переменные. Фразы этих заметных смыслов 

некоррелированных y-переменных 

преобразуются в краткие лаконичные слова, 

имеющие веса, в сумме равные 100%. Этим 

достигается учет доминирующих долей 

переменных.  Происходит почти 100%-ое 

отражение сил проявления весомых y-переменных 

и виден индивидуальный вклад доли заметной y-

переменной, имеющей важный смысл. Из-за 

превышения 1 длины псевдособственных 

векторов (их компоненты расположены в 

столбцах матрицы С66) смыслы z-переменных не 
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имеют весов, в сумме равных 100%. Длины 

векторов-строк матрицы С66 равны 1, поэтому 

сумма весов y-переменных (их компоненты 

расположены в строках матрицы С66) равна 100%. 

Такая оценка более наглядно отражает вклад 

каждого y-смысла в суммарный z-смысл, фраза 

которого имеет вид сложноподчиненного 

предложения. Фраза сложноподчиненного 

предложения может выражать причинно-

следственные связи, что является ценным 

свойством смысловых переменных (из таблицы 

[смысл(Ym6)], соответствующих числовым y-

переменным (из матрицы Ym6).  

Необходимо вычислить дисперсии z-

переменных и упорядочить их в порядке 

возрастания дисперсий: z1,z2,z5,z3,z4. 

Вышеприведенный порядок важности z-

переменных (важный с точки зрения 

работодателя, выбирающего подходящего 

субъекта труда) ставит минимальный вес 

показателю “отношение к труду”. Каков будет 

порядок убывания критериев отбора субъекта, 

если ИИ построит модель, познающую 

функциональное состояние субъекта труда, и эта 

модель будет восприимчива к смыслам заданных 

показателей.  

В познающей модели силы  влияния смыслов 

z-переменных (значений z-переменных) на j-ый y-

фактор определяются из величин компонент j-го 

столбца матрицы С66 (c1j,c2j,…,c5j,c6j)Т, входящих 

в формулу Ym6=Zm6C66. Числовой  формуле j–го y-

фактора yij=zi1*c1j+zi2*2j+…+zi5*c5j, c6j 

соответствует смысловая формула 

смысл(yj)=смысл(zi1)*c1j+ 

смысл(zi2)*c2j+смысл(zi3)*c3j+смысл(zi4)*c4j, 

j=1,…,5, с семантическими переменными 

смысл(zi1), смысл(zi2), смысл(zi3), смысл(zi4), 

смысл(zi5), смысл(zi6). Силы проявлений y-

переменных (в формуле z-переменной 

Zm6=Ym6*CT
66) на i-ый z-фактор определяются из 

величин компонент i-ой строки матрицы С66  

(ci1,ci2,…,ci6) в формуле Zm6=Ym6CT66. Числовой 

формуле k–го z-фактора 

zik=yi1*ck1+yi2*ck2+…+yi5*ck5 соответствует 

смысловая формула смысл(zik)=смысл(yi1)*ck1+ 

смысл(yi2)*ck2+смысл(yi3)*ck3+смысл(yi4)*ck4+ 

смысл(yi5)*ck5+смысл(yi6)*ck6, k=1,…,6, с 

семантическими переменными смысл(yi1), 

смысл(yi2), смысл(yi3), смысл(yi4), смысл(yi5), 

смысл(zi6).        

Рассмотрим систему многосмысловых 

уравнений, неизвестные переменные («вес»=1) 

расположены слева от знака равенства (=):  

1*новый_смысл(z5)=(-0,2000)*смысл(y1)+ 

0,7071* смысл(y3)+0,6782* смысл(y5); 

1*новый_смысл(z2)=0,4078* 

смысл(y1)+0,9262* смысл(y2); 

1* новый_смысл(z3)=0,9995*смысл(y3); 

1* новый_смысл(z4)=0,9995*смысл(y4); 

1*новый_смысл(z1)=0,9131*смысл(y1)+ 

0,4078*смысл(y2); 

1*новый_смысл(z6)=(-0,2000)*смысл(y1)+ 

0,7071* смысл(y3)+0,6782* смысл(y6). 

Зафиксируем порядок возрастания 

дисперсий: z5,z2,z6,z4,z1,z3. В таком порядке 

конструируем фразы новых смыслов 

коррелированных z-переменных. Фраза нового 

смысла переменной z5 должна дополнить фразу 

смысла(z5): dsp{z5}=0,8296; dsp{z2}=1.2960, 

dsp{z6}=1,6189. dsp{z4}=2,0511; dsp{z1}=2,5984, 

dsp{z3}=3,7129;  

   2,5984   1,2960   3,7129  2,0511 0,8296 1,6189 

Эти зависимые по смыслам друг от друга 

семантические переменные смысл(z1)= 

«материальное положение родителей»? 

смысл(z2)=«уровень образования родителей»; 

смысл(z3)=«планы детей окончить магистратуру 

(z3); смысл(z4)=«планы детей получить 2-ое 

высшее образование»; смысл(z5)=«степень 

мотивации детей к обучению»; 

смысл(z6)=«уровень успеваемости детей в учебе» 

являются решениями матричного уравнения вида 

новый_смысл(Zm6)=смысл(Ym6)*CT
66)  

соответствуют  числовой связи вида Zm6=Ym6*CТ
5, 

где  числа из Zm6 математически влияют (при 

помощи строк матрицы «весов» С66) на числа из 

матрицы Ym6. При помощи строк матрицы 

«весов» С66 находим смыслы столбцов в «таблице 

смыслов» [смысл(Zm6=Ym6*CТ
66)], зная «таблицу 

смыслов» [смысл(Ym6)].  «Нахождение зависимых 

семантических решений (с применением 

грамматики СПП: для главного предложения - 

смысл(Zm6), для придаточного предложения-

смысл(Ym6), равных  переменным матричного 

уравнения вида новый_смысл(Zm6)= 

смысл(Ym6)*CT
66). Этому равенству 

соответствуют матрицы математической 

(числовой) связи вида Zm6=Ym6*CТ
6, где числа из 

Zm6 влияют (при помощи строк матрицы «весов» 

С66) на числа из матрицы Ym. Компоненты 

вектора-строки ci=(ci1,ci2,…ci6), i=1,…,6, 

отличаются от компонент вектора-столбца 

cj=(c1j,c2j,…c5j,c6j)Т, j=1,…,6, из  матрицы «весов» 

С66. Поэтому, они, являясь в смысловых 

уравнениях параметрами, образуют разные 

линейные комбинации семантических 

переменных и имеют разные фразы смыслов – 

извлеченных скрытых знаний, дополняющих 

знания из исходных z-смыслов. Разные суммы 

смыслов конструируются в виде разных фраз (из 

СПП или из ССП) новых смыслов, дополняющих 

исходные смыслы.  Отсюда вывод: необходимо 

применять оба способа конструирования фраз 

смыслов. Начнем извлекать знания, начиная с z-

переменной z5.  

Дополним фразу смысла(z5)=«степень 

мотивации детей к обучению» новыми словами из 

фраз независимых смыслов:(-



Impact Factor: 

ISRA (India)        = 6.317 

ISI (Dubai, UAE) = 1.582 

GIF (Australia)    = 0.564 

JIF                        = 1.500 

SIS (USA)         = 0.912  

РИНЦ (Russia) = 0.191  

ESJI (KZ)          = 8.100 

SJIF (Morocco) = 7.184 

ICV (Poland)  = 6.630 

PIF (India)  = 1.940 

IBI (India)  = 4.260 

OAJI (USA)        = 0.350 

 

 

Philadelphia, USA  157 

 

 

0,2000)*смысл(y1)+0,7071*смысл(y3)+ 

0,6782*смысл(y5), являющихся слагаемыми 

нового_ смысла(z5). Три фразы 3-х слагаемых 

независимых y-смыслов имеют виды: 

смысл(y3)=“постоянно проявляемый независимый 

фактор: степень мотивации детей к обучению 

проявляется с силой с2
33=0.99952 при сильной 

мотивации детей к обучению (с силой 

с2
51=0.70712) и при высокой успеваемости (с 

силой с2
61=0.70712)”, смысл(y5)=«степень 

мотивации детей к обучению, проявленная с 

силой с2
56=0,67822», (-0,2000)* 

смысл(y1)=«материальное положение родителей» 

(с силой проявления с2
11=0. 0,91312), с уровнем 

образования родителей (с силой проявления 

с2
21=(-0,3759)2) при уменьшающихся мотивации 

детей к обучению (с силой с2
51=(-0.2000)2) и 

успеваемости детей с силой с2
61=(-0.2000)2». 

Независимость y-смыслов позволяет ИИ 

использовать союз “или” для объединения 3-х 

придаточных предложений сложноподчиненного 

предложения. После многих попыток сложения 3-

х фраз получен один вариант итоговой фразы. 

Новый_смысл(z5)=«низкая степень мотивации 

детей к обучению (с силой проявления =1) 

является следствием проявлений других факторов 

состояния членов семьи при ухудшающемся 

материальном положении родителей (с силой 

с2=(-0.2000)2), неудовлетворенных   

успеваемостью детей». Это знание, обоснованное 

числовыми доводами – прямое требование к 

обществу, к властям «обеспечить принятие мер, 

способствующих высокой мотивации детей к 

видам обучения детей граждан своей страны, 

своего города». 

Рассмотрим смысловое уравнениие 1* 

новый_смысл(z2)=0,4078*смысл(y1)+0,9262*смыс

л(y2).  Дополним фразу смысла(z2)=«уровень 

образования родителей». Две фразы 2-х 

слагаемых независимых y-смыслов, применяемых 

для дополнения,  имеют виды: а) 

смысл(y1)=«материальное положение родителей» 

(с силой проявления с2
11=0. 0,91312), с уровнем 

образования родителей (с силой проявления 

с2
21=(-0,3759)2) при уменьшающихся мотивации 

детей к обучению (с силой с2
51=(-0.2000)2) и 

успеваемости детей с силой с2
61=(-0.2000)2»; 

б)смысл(y2)=«уровень социального положения 

родителей» (характеризует образовательную 

составляющую социального капитала в замкнутой 

системе «родители-дети-функциональное 

состояние членов семьи). Независимость  y-

смыслов позволяет ИИ использовать союз “или” 

для объединения 2-х придаточных предложений в 

одно сложноподчиненное предложение. 

Сложение 2-х фраз дает фразу нового смысла. 

Новый_смысл(z2)=“для достижения уровня 

образования родителей (с силой проявления =1) 

требуется     достижение должного уровня 

социального положения родителей (с силой 

с2=0,92622)». Требуемое моделью соответствие 

между образованием и социальным положением 

достижимо в демократическом обществе.       

Переменные z6,z4,z1,z3 имеют превышающие 

1 дисперсии dsp{z6}=1,6189; dsp{z4}=2,0511; 

dsp{z1}=2,5984, dsp{z3}=3,7129. Эти значения 

сигнализируют о наличии большей информации в 

смысле(z6), смысле(z4), смысле(z1), смысле(z3), 

чем в смысле(z2), смысле(z5).  Убедимся в этом, 

анализируя главные (соответствующие z-смыслу)  

и придаточные (соответствующие y-смыслам) 

предложения. Главное предложение (фраза 

нового_смысла(z) подчиняет себе придаточное 

предложение, обосновывающее присутствием 

фразы смысла другого независимого y-фактора 

смысл(y), входящее в свою смысловую z-формулу 

с долей вклада с2<100%. 

Далее рассмотрим смысловое уравнение 

1*новый_смысл(z6)=(-0,2000)*смысл(y1)+0,7071* 

смысл(y3)+0,6782*смысл(y6). Три фразы 3-х 

слагаемых независимых y-смыслов, применяется 

для дополнения смысла(z6). 

Смысл(y1)=«материальное положение родителей 

(растет с силой проявления с2
11=0. 0,91312), 

уровень образования родителей  (падает с силой 

с2
21=(-0,3759)2) изменяются при уменьшающихся 

мотивации детей к обучению (с силой с2
51=(-

0.2000)2), при успеваемости детей (с силой с2
61=(-

0.2000)2 »; смысл(y3)=“постоянно проявляемый 

план детей окончить магистратуру (с силой 

с2
33=0.99952  зависит от мотивации детей к 

обучению (с силой с2
51=0.70712) и от 

успеваемости детей в школе (с силой 

с2
61=0.70712)”; смысл(y6)=«уровень успеваемости 

детей с силой проявления с2
66=0,67822».  

Новый_смысл(z6)=«для повышения уровня 

успеваемости детей в учебе (z6) требуется: а) 

постоянный план детей окончить магистратуру (с 

силой с2
33=0.99952; б) повышать уровень 

успеваемости детей с силой проявления 

с2
66=0,67822 (y6) при уровне образования 

родителей (с силой 1) подчиняет к себе 

материальное положение (с силой с2
11=0. 0,91312), 

уровень образования (с силой с2
21=(-0,3759)2) при 

уменьшающихся мотивации детей к обучению (с 

силой с2
51=(-0.2000)2) и успеваемости детей с 

силой с2
61=(-0.2000)2». и подчиняет себе уровень 

социального положения»; б) 

смысл(y3)=“постоянно проявляемый независимый 

фактор: степень мотивации детей к обучению 

проявляется с силой с2
33=0.99952 при сильной 

мотивации детей к обучению (с силой 

с2
51=0.70712) и при высокой успеваемости (с 

силой с2
61=0.70712)”; в) смыслом(y6)=«уровень 

успеваемости детей с силой проявления 

с2
66=0,67822». Фраза нового_смысла(z6)  

дополняет фразу исходного смысла(z6)=«уровень 

успеваемости детей в учебе». В зависимой части 
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сложноподчинённого предложения конструируем 

фразу, поясняющую и уточняющую и 

дополняющую содержание главного предложения 

(фразы смысла(z6)). Тогда имеем новый 

смысл(z6)=«для повышения уровня успеваемости 

детей в учебе (с силой с2
61=0.70712) требуется   

постоянное  повышение степени мотивации детей 

к обучению (с силой с2
33=0.99952)». Здесь 

использовано придаточное с условием, где от 

главного предложения задаются вопросы зачем?,  

с какой целью?,  для чего требуется   постоянное  

повышение степени мотивации детей к обучению 

(с силой с2
33=0.99952).  

Рассмотрим смысловое уравнение 1* 

новый_смысл(z4)=0,9995*смысл(y4), здесь 

неизвестная переменная имеет смысл(z4)=«планы 

детей окончить магистратуру  или получить 2-ое 

высшее образование». Одна фраза применяется 

для дополнения фразы нового смысла(z4): 

смысл(y4)=«дети окончили магистратуру  или 

получили 2-ое высшее образование, проявленные 

с силой с2
44=0,999502».  Фраза нового_смысла(z4)  

дополняет фразу смысла(z4). Новый_смысл(z4)=« 

для получения 2-ого высшего образования 

требуется постоянно проявлять большие усилия с 

силой с2
44=0,999502». 

Рассмотрим смысловое уравнение 

1*новый_смысл(z1)=0,9131*смысл(y1)+ 

0,4078*смысл(y2). Две вышеприведенные фразы 

2-х  независимых y-смыслов переменных 

смысл(y1), смысл(y2) применяются для 

дополнения  нового смысл(z1). Фраза 

нового_смысла(z1)  дополняет фразу 

смысла(z1)=««материальное положение 

родителей»». Фраза нового_смысла(z)  имеет вид 

новый смысл(z1)= «для повышения уровня 

«материального положения родителей 

потребуется: а) превысить уровень материального 

положения родителей (с силой с2
11=0,91312);  б) 

повысить уровень социального положения 

родителей (с силой с1
22=0,40782)» (характеризует 

образовательную составляющую социального 

капитала».  

Рассмотрим смысловое уравнение 

1*новый_смысл(z3)=0,9995*смысл(y3), 

неизвестная переменная которого дополняет  

исходный смысл(z3)=«степень мотивации детей к 

обучению». Одна фраза применяется для 

дополнения фразы нового смысла cмысл(y3)=« 

постоянно проявляемая высокая  степень 

мотивации детей к обучению (с силой 

с2
33=0.99952) при сильной мотивации детей к 

обучению (с силой с2
51=0.70712) и при высокой 

успеваемости (с силой с2
61=0.70712)”».  Фраза 

нового_смысла(z3)  дополняет фразу смысла(z3) и 

имеет вид новый_смысл(z3)=« для повышения 

степени мотивации детей к обучению требуется  

проявить еще большую (очень высокую), чем 

раньше  мотивацию с силой с2
44=0,999502». 

Установлена причинно-следственная связь между 

состояниями членов семьи. Когда одно событие 

всегда происходит вследствие другого. 

Практически постоянными изменчивостями 

обладает коррелированная с другими  z-

переменными одна z-переменная z5 с дисперсией 

dsp{z5}=0,8296. У некоррелированных y-

переменных таковыми являются y3, y4, y5, y6, 

влияющих на дисперсии некоторых z-

переменных:  значения этих дисперсий меньше 1: 

disp(y3)=λ3=0,333, disp(y4)=λ4=0,333, 

disp(y5)=λ5=0,333, disp(y6)=λ6=0,333. Остальные 2 

y-переменные y2, y1 обладают изменчивостями 

disp(y1)=λ1=1,8707 disp(y2)=λ2=1,3227. 

Приведенные сортировки необходимы для 

предстоящего осмысления ИИ смысловых 

уравнений из заданной системы конкретных 

смысловых уравнений об факторах ФС субъекта 

труда. Для конструирования фраз новых смыслов 

z-переменных важно знать степень 

доминирования дисперсии нашей модельной z-

переменной над дисперсией стандартной z-

переменной (=1). Две z-переменные z3,z4 

обладают  заметными изменчивостями 

disp(z3)=1,1877, disp(z4)=1,4300,   они содержат 

большие доли информации, чем z-переменные 

z1,z2,z5. Значения изменчивости z-переменных 

z1,z2,z5 равны 3 разным линейным комбинациям 

подмножеств множества y1,y2,y3,y4,y5 

некоррелированных y-переменных. 

Изменчивости и смыслы этих 3-х z-переменных: 

z1,z2,z5 с разной силой (по-разному) проявляются, 

но их изменчивости пренебрежимо мало 

меняются в моменты их измерения (в конечном 

числе интервалов изменения). Конструирование  

новых смыслов z-переменных, вычисляемых по 

формулам матричного равенства 

смысл(Zm6)=смысл(Ym6)*CT66, проведем в таком 

порядке роста дисперсий: z1,z2,z5,z3,z4.  

В предметных областях статей [1-16] 

конструировалась сумма зависимых смыслов 

коррелированных z–переменных, проявленных с 

заметными весами. Отбрасывание слабо 

влияющих на y–переменную (входящих в 

формулу своей y–переменной) зависимых z–

переменных вносило незначительную и 

известную пренебрежимо малую числовую 

погрешность, не влияющую на суммарный смысл. 

В данной статье впервые рассматриваем проблему 

конструирования фразы, выражающей сумму 

фраз независимых смыслов некоррелированных 

y–переменных. Одна y–переменная по критерию 

важности отличается от другой y–переменной 

величиной дисперсии, а смыслы их отличаются 

фразами их смыслов. Семантическая формула 

смысл(zik)=смысл(yi1)*ck1+смысл(yi2)*ck2+ 

смысл(yi3)*ck3+смысл(yi4)*ck4+смысл(yi5)*ck5 

содержит 5 смыслов. Необходимо получить одну 

фразу, обоснованно включающую (с учетом 
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значений весов y–переменных из матрицы С66) 

смыслы 5 независимых смыслов. Обоснования 

должны подкрепляться значимыми числовыми 

величинами, относящиеся к сути 

рассматриваемой ситуации. Вопрос: будут ли 

заметны y–переменные с доминирующими 

дисперсиями в формуле z-смысла 

смысл(zik)=смысл(yi1)*ck1+смысл(yi2)*ck2+ 

смысл(yi3)*ck3+смысл(yi4)*ck4+смысл(yi5)*ck5, 

k€{1,…,5}. 

 

 

Таблица 2. Извлеченные знания об 6 z-факторах социального капитала  

 

 

 Сложноподчиненное предложение, новый смысл z-фактора с 

единичным весом 

“Веса” независимых y-

факторов 

z5 Новый_смысл(z5)=«низкая степень мотивации детей к 

обучению (с силой проявления =1) является следствием 

проявлений других факторов состояния членов семьи при 

ухудшающемся материальном положении родителей (с силой 

с2
11=(-0.2000)2), неудовлетворенных   успеваемостью детей» 

c11=(-0.2000) 

z2 Новый_смысл(z2)=“для повышения уровня образования 

родителей (с силой проявления =1) требуется     достижение 

должного уровня социального положения родителей (с силой 

с2=0,92622)». 

с22=0,9262 

z6 Новый_смысл(z6)=«уровень образования родителей (с силой 1) 

подчиняет к себе материальное положение (с силой 

с2
11=0.91312), уровень образования (с силой с2

21=(-0,3759)2) 

при уменьшающихся мотивации детей к обучению (с силой 

с2
51=(-0.2000)2) и успеваемости детей (с силой с2

61=(-0.2000)2)». 

и подчиняет себе уровень социального положения»; 

б)смысл(y3)=“постоянно проявляемый независимый фактор: 

степень мотивации детей к обучению проявляется с силой 

с2
33=0.99952 при сильной мотивации детей к обучению (с 

силой с2
63=0.70712) и при высокой успеваемости (с силой 

с2
63=0.70712)”; в) смыслом(y6)=«уровень успеваемости детей с 

силой проявления с2
66=0,67822». 

с11=0.9131;  

с21=(-0,3759); 

с51=(-0.2000); 

с61=(-0.2000); 

с33=0.99952; 

с53=0.7071; 

с63=0.7071; 

с66=0,678. 

z4 Новый_смысл(z4)=« для получения 2-ого высшего образования 

требуется постоянно проявлять большие усилия с силой 

с2
44=0,999502» 

с44=0,99950 

z1 Новый_смысл(z1)=«для повышения уровня «материального 

положения родителей потребуется: а)превысить уровень 

материального положения родителей (с силой с2
11=0,91312);  б) 

повысить уровень социального положения родителей (с силой 

с1
22=0,40782)». смысл характеризует образовательную 

составляющую социального капитала». 

с11=0,9131; 

с12=0,4078; 

z3 disp(z5)= 

0,9552 

 

новый_смысл(z3)=«для повышения степени мотивации детей к 

обучению требуется  проявить еще большую ( очень высокую), 

чем раньше  мотивацию с силой с2
44=0,999502». 

 

 

 

 

с44=0,99950 

disp(z3)=0,8300; 

disp(z4)=0,7411 
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Таблица 3. Модельная матрица С66  собственных векторов, компоненты которых равны  

коэффициентам корреляций между z-переменной и y- переменной 

Λ66diag(3.0000, 1.0000, 0.3333, 0, 0.3333, 0, 0.3333, 0.3333) 

 

  1 2 3 4 5 6   

z1 
0,9131 0,4078 0,0000 0,0000 0,0000 0,0000 1,0000 

  z2 -0,3759 0,9262 -0,0083 -0,0083 -0,0083 0,0250 1,0000 

 z3 -0,0083 -0,0083 0,9995 -0,0083 -0,0083 0,0250 1,0000 

  z4 -0,0083 -0,0083 -0,0083 0,9995 -0,0083 0,0250 1,0000 

 z5 -0,2000 0,0000 0,7071 0,0000 0,6782 0,0000 1,0000 

  z6 -0,2000 0,0000 0,7071 0,0000 0,0000 0,6782 1,0000 

  1,0551 1,0243 1,9992 0,9992 0,4602 0,4619 6,0000 

 

 

Таблица 4.  Модельная матрица V0
m6 случайных равномерно распределенных в интервале [-1 +1] 

чисел 

 

  v0 1 v0 2 v0 3 v0 4 v0 5 v0 6 

№ 1 2 3 4 5 6 

1 -0,1592 -0,4648 0,5178 0,7862 -0,9064 -0,4485 

2 0,8834 -0,7690 0,7788 0,5032 0,8081 0,7159 

3 -0,2457 -0,3352 -0,0780 0,9882 -0,1349 -0,7593 

4 -0,6059 0,1943 0,7120 -0,6910 -0,6487 -0,1279 

5 0,9241 -0,7476 0,8331 0,3382 0,2480 0,7421 

6 -0,9069 0,0318 -0,2338 0,3326 0,0616 -0,6223 

7 0,5559 0,7347 0,7802 0,7328 0,1028 0,8243 

8 -0,3782 0,9753 0,7806 -0,5464 -0,8918 0,3024 

9 -0,2902 -0,8743 -0,8620 -0,2033 0,3077 0,5939 

10 -0,5630 -0,6750 0,8421 0,4497 -0,9565 0,3312 

11 0,3021 0,7621 -0,3577 -0,9128 0,8971 0,8298 

12 0,5572 0,9620 -0,5025 0,1089 0,2174 -0,7264 

13 -0,6708 0,3793 -0,0907 -0,7140 0,2351 0,2119 

14 0,6245 0,9117 0,8141 -0,2014 0,8193 0,6850 

15 0,7530 -0,7913 -0,1037 0,5671 0,6619 0,1332 

16 -0,7787 0,1452 -0,2750 0,1795 -0,5124 -0,2106 

17 0,4821 -0,2190 0,2412 -0,6718 -0,9503 0,7799 

18 0,3772 -0,1930 0,0974 0,7508 -0,5770 0,8906 

19 0,8898 0,1236 0,4186 -0,5274 -0,2924 0,1699 

20 0,2059 0,0548 0,9606 0,9156 -0,0574 0,4584 

  0,0978 0,0103 0,2637 0,1092 -0,0784 0,2387 

  0,3693 0,3730 0,3555 0,3755 0,3699 0,3455 
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Таблица 5.  Модельная матрица Um6 значений декоррелированных u-переменных 

 

  u1 u2 u3 u4 u5 u6 

1 -0,42843 -0,777899051 0,4752359 1,12265219 -1,372823 -1,279152 

2 1,30973 -1,276151847 0,96326605 0,653275619 1,469905 0,888456 

3 -0,57273 -0,56580428 -0,6389246 1,45770426 -0,093545 -1,857726 

4 -1,17331 0,301265529 0,8384052 -1,327175666 -0,945553 -0,682398 

5 1,3775 -1,241069253 1,06484389 0,379767856 0,541287 0,937087 

6 -1,67509 0,035197537 -0,9301905 0,370455231 0,23222 -1,602754 

7 0,76369 1,186326413 0,96589109 1,034182247 0,300429 1,090139 

8 -0,79365 1,580330931 0,96669002 -1,087274335 -1,348636 0,118652 

9 -0,64691 -1,448466354 -2,1048411 -0,518293161 0,64016 0,661321 

10 -1,10178 -1,122228215 1,08162135 0,564603228 -1,455807 0,172283 

11 0,34057 1,231104197 -1,1618793 -1,695024374 1,617455 1,100365 

12 0,76583 1,558441791 -1,4327154 -0,000632651 0,490586 -1,796597 

13 -1,28138 0,604215223 -0,66255 -1,365337186 0,519934 -0,049853 

14 0,87807 1,476082653 1,02923458 -0,515155211 1,488424 0,830848 

15 1,09237 -1,312633747 -0,6869743 0,75935857 1,227428 -0,196428 

16 -1,4614 0,22100535 -1,0072299 0,116584961 -0,719471 -0,836359 

17 0,64066 -0,375498699 -0,0420121 -1,295290046 -1,445586 1,007534 

18 0,46574 -0,332819874 -0,3109081 1,064043383 -0,826541 1,213648 

19 1,32032 0,185622905 0,28977075 -1,055793612 -0,354744 -0,128026 

20 0,1802 0,072978792 1,30326647 1,337348697 0,034879 0,408962 

  0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

  1,0000 1,0000 1,0000 1,0000 1,0000 1,0000 

 

 

Таблица 6.  Модельная матрица Ym6 значений некоррелированных y-переменных 

 

  y1 y2 y3 y4 y5 y6 

1 -0,7421 -0,7779 0,4752 0,6482 -0,7926 -0,7385 

2 2,2685 -1,2762 0,9633 0,3772 0,8486 0,5129 

3 -0,9920 -0,5658 -0,6389 0,8416 -0,0540 -1,0726 

4 -2,0322 0,3013 0,8384 -0,7662 -0,5459 -0,3940 

5 2,3859 -1,2411 1,0648 0,2193 0,3125 0,5410 

6 -2,9013 0,0352 -0,9302 0,2139 0,1341 -0,9253 

7 1,3227 1,1863 0,9659 0,5971 0,1735 0,6294 

8 -1,3746 1,5803 0,9667 -0,6277 -0,7786 0,0685 

9 -1,1205 -1,4485 -2,1048 -0,2992 0,3696 0,3818 

10 -1,9083 -1,1222 1,0816 0,3260 -0,8405 0,0995 

11 0,5899 1,2311 -1,1619 -0,9786 0,9338 0,6353 

12 1,3264 1,5584 -1,4327 -0,0004 0,2832 -1,0373 

13 -2,2194 0,6042 -0,6625 -0,7883 0,3002 -0,0288 

14 1,5209 1,4761 1,0292 -0,2974 0,8593 0,4797 

15 1,8920 -1,3126 -0,6870 0,4384 0,7087 -0,1134 
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16 -2,5312 0,2210 -1,0072 0,0673 -0,4154 -0,4829 

17 1,1097 -0,3755 -0,0420 -0,7478 -0,8346 0,5817 

18 0,8067 -0,3328 -0,3109 0,6143 -0,4772 0,7007 

19 2,2869 0,1856 0,2898 -0,6096 -0,2048 -0,0739 

20 0,3121 0,0730 1,3033 0,7721 0,0201 0,2361 

  0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

  3,0000 1,0000 1,0000 0,3333 0,3333 0,3333 

 

Таблица 7. Модельная матрица Zm6 значений коррелированных z-переменных 

 

№ z1 z2 z3 z4 z5 z6 

1 -0,9948 -0,4629 -1,5196 -0,3137 -0,1394 -0,9794 

2 1,5510 -1,9962 -2,4636 -0,3001 -0,8908 -0,0194 

3 -1,1365 -0,1772 -1,1179 -1,2331 0,2591 -1,0542 

4 -1,7327 0,9961 0,5744 1,1379 -0,4794 0,5238 

5 1,6724 -2,0000 -2,3904 -0,1573 -1,0095 -0,2762 

6 -2,6348 1,0555 0,0495 -0,9209 0,2322 -0,5316 

7 1,6915 0,6202 2,2864 2,1512 1,7795 1,9870 

8 -0,6107 1,9497 3,0494 2,5468 0,9399 1,7358 

9 -1,6137 -0,9315 -2,7636 -3,5313 -1,7115 -2,6861 

10 -2,2001 -0,3746 -2,1639 -0,0250 -0,7866 -0,9275 

11 1,0406 0,9434 2,3973 0,0757 0,2604 1,0429 

12 1,8467 0,9876 2,9856 0,0851 1,5287 0,7375 

13 -1,7801 1,3480 1,1727 -0,0597 -0,1864 0,3393 

14 1,9906 0,8203 2,8420 2,4999 1,1627 2,7867 

15 1,1923 -1,8835 -2,5351 -2,0008 -0,8665 -1,3178 

16 -2,2211 1,1041 0,4249 -0,7968 0,2862 -0,7729 

17 0,8601 -0,7236 -0,6952 -0,3866 -1,0980 -0,9713 

18 0,6008 -0,5899 -0,6221 -0,6244 0,3081 -0,8763 

19 2,1638 -0,6261 0,3601 0,4787 -0,4278 0,2516 

20 0,3147 -0,0594 0,1290 1,3743 0,8390 1,0082 

  0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

  2,5984 1,2960 3,7129 2,0511 0,8296 1,6189 

 

 

Моделирование значений z- и y-

изменчивостей проявленных сил в факторах 

социального капитала 

Моделирование значений z-переменной 

(изменчивости сил проявления фактора состояния 

субъекта труда), входящей в формулу j-ой y–

переменной из модельной матрицы Ym6, 

проводится отдельно друг от друга. Имея 

«реальную» матрицу С66 отдельно моделируется 

случайная матрица V0
m6 (Таблица 3), которая 

преобразуется в случайную (с неопределенным 

законом распределения) матрицу Um6, 

(1/m)UT
m6*Um6=I66. Далее вычисляется модельная 

матрица Ym6=Um6*Λ(1/2)
66, Λ66=diag(3.0000, 1.0000, 

0.3333, 0,0.3333, 0, 0.3333, 0.3333).  Значения 

компонент столбцов матрицы Ym6 влияют на 

взаимную динамику кривых y1,y2,y3,y4,y5,y6 

(Таблица 6, Рисунок 1). Случайная выборка 

Ym6=Um6*Λ(1/2)66, где Λ66=diag(3.0000, 

1.0000,0.3333,0,0.3333,0,0.3333,0.3333), 

моделируется отдельно от матрицы Zm6.       

После нахождения смыслов семантических 

переменных из системы смысловых уравнений 

моделируются указанные случайная матрица y-
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изменчивостей  Ym6 и вычисленная матрица z-

изменчивостей Zm6=Ym6*CT66. Теперь можно в 

ССП, в СПП, озвучивающих разговорным языком 

искусственного интеллекта суммарные смыслы 

семантических переменных, конструировать 

обосновывающие слова об значениях y- и z–

изменчивостей сил проявления y-факторов, z-

факторов. Значения  y- и z–изменчивостей меняют 

значения силы проявления в каждом интервале 

времени (их m штук). Взаимные динамики точек 

кривых как y–изменчивости yj, j=1,…,6, так и z-

изменчивости zik, k=1,…,6 визуально 

соответствуют реальным представлениям 

(Рисунки 2-7).  В процессе вычислений значений 

элементов матриц Ym6, Zm6=Ym6CТ
66  используются 

ранее вычисленные матрицы C66 (Таблица), Λ66 

(Таблица), поставляющих дополнительную 

информацию. Этим мы показываем как (C66, Λ66, 

Ym6, Zm6)-портрет, так и смысловой явления 

социальный капитал знаний. 

 

Визуализация динамик изменчивостей 

степеней и уровней проявленных факторов 

функционального состояния членов семьи 

Числовые связи вида Zm6=Ym6*CТ
6, где числа 

из Ym6 математически влияют (при помощи строк 

матрицы «весов» С66 на числа из матрицы Ym6 и 

помогают формулировать причинно-

следственные словесные связи. Найдена 

структура знаний и смоделированы числовые 

данные для повышения сил проявления факторов 

(причин), позволяющих достичь желаемых 

следствий отдельными членами семьи 

(родителями, детьми). Знания предъявлены в виде 

фраз в виде ССП, СПП, придаточных 

предложений Кривые из значений компонент 6 

столбцов матрицы Ym6 визуально отображают 

взаимные динамики кривых (переменных 

y1,y2,y3,y4,y5, y6 из одного y-уравнения). Рисунок 1 

иллюстрирует (при возрастании значений y1) 

взаимные динамики значений 5 изменчивостей 

(yi1,zi1,zi2,zi5,zi6), уравнение y1=0,9131*z1+(-

0,3759)*z2+(-0,2000)*z5+(-0,2000)*z6, i=1,…,20, 

обусловленных величинами изменчивостей сил 

проявления  z-факторов z1,z2,z5,z6, вычисленных 

для максимальной доли λ1=3.0000 y-переменной 

y1. Видно отличие влияния z-кривой на кривую y1 

в зависимости от значения “веса” 0,9131, (-0,3759), 

(-0,2000), (-0,2000). На Рисунке 2 показаны 

взаимные динамики (при возрастании значений 

переменной z5) значений 4-х изменчивостей 

(zi5,yi1,yi3,yi5), z5=(-0,2000)*y1+0,7071*y3+ 

0,6782*y5, i=1,…,20, обусловленных величинами 

3-х  сил проявления y-переменных y1,y3,y5, 

вычисленных для минимальной дисперсии 

disp(z5)=0,8296. На Рисунке 3 показаны взаимные 

динамики значений изменчивости 3-х переменных 

(zi2,yi1,yi2), z2=0,4078*y1+0,9262*y2, i=1,…,20, 

обусловленных величинами изменчивости 2-х  

сил проявления независимых y-переменных y1,y2. 

На Рисунок 3. взаимные динамики значений 

изменчивости 3-х переменных (zi2,yi1,yi2), 

z2=0,4078*y1+0,9262*y2, i=1,…,20, обусловленных 

величинами изменчивости 2-х  сил проявления y-

переменных y1,y2. Рисунок 4 иллюстрирует 

взаимные динамики значений  изменчивостей  3-х 

переменных (zi1,yi1,yi2), z1 =0,9131*y1+0,4078*y2, 

i=1,…,20, обусловленных величинами  

изменчивости сил проявления 2-х  y-переменных 

y1,y2. Рисунок  5 показывает взаимные динамики 

значений 4 изменчивостей (zi6,yi1,yi3,yi6), z6=(-

0,2000)*y1+0,7071*y3+0,6782*y6, i=1,…,20, 

обусловленных величинами изменчивости 3-х  

сил проявления y-переменных y1,z3, z6. 
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Рисунок 1. Взаимные динамики значений 5 изменчивостей (yi1,zi1,zi2,zi5,zi6), 

y1=0,9131* z1+(-0,3759)* z2+(-0,2000)* z5+(-0,2000)* z6, i=1,…,20, обусловленных  

величинами изменчивостей сил проявления  z-факторов, вычисленных для максимальной доли 

λ1=3.0000 

 

 

Рисунок 2. Взаимная динамика значений 4-х изменчивостей (zi5,yi1,yi3,yi5),  

z5=(-0,2000) *y1+0,7071*y3 +0,6782*y5, i=1,…,20, обусловленных величинами  

3-х  сил проявления y-переменных y1,y3,y5, вычисленных для максимальной  

дисперсии disp(z1)=1,7983 
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Рисунок 3. Взаимная динамика значений изменчивости 3-х переменных (zi2,yi1,yi2), 

z2=0,4078*y1+0,9262*y2, i=1,…,20, обусловленных величинами  

изменчивости 2-х  сил проявления z-переменных y1,y2. 

 

 

 
 

 

Рисунок 4. Взаимная динамика значений изменчивостей  3-х переменных (zi1, yi1,yi2),  

yi5=0,1711zi3+0,9602zi5, i=1,…,20, обусловленных величинами 

 изменчивости сил проявления 2-х  y-переменных y1,y2 
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Рисунок 5. Взаимная динамика значений 4 изменчивостей (zi6,yi1,yi3,yi6), 

z6=(-0,2000) *y1+0,7071*y3+0,6782*y6, i=1,…,20, обусловленных величинами  

изменчивости 3-х  сил проявления y-переменных y1,z3, z6 
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Рисунок 8. Программа-таблица Оптимизационной Задачи  (I66,I66)=>(C66,Λ66) 

для надстройки «Поиск решения» в ЭТ Excel: целевая функция, изменямые ячейки,  

функции ограничений. Целевая ячейка содержитт формулу λ1+…+λ5  
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Рисунок  9. Вид окна процедуры Solver: целевая  

функция, изменяемые ячейки, функции ограничений 

 

 

 

Заключение 

Когнитивные вычисления с семантическими 

переменными проведены при нахождении 

решений 2-х систем многосмысловых уравнений 

при формализации искусственным интеллектом 

явления социальный капитал. Разработана 

когнитивная модель социального капитала в 

рамках системы «родители-дети-функциональное 

состояние членов семьи». Извлечена 

совокупность скрытых знаний из «измеренных» 

значений показателей повышения степеней и 

уровней проявляемых факторов разными членами 

семьи для достижения ими статусных, 

образовательных целей, для повышения степени 

мотиваций, успеваемости детей в учебе.  Найдена 

структура знаний и смоделированы числовые 

данные для повышения сил проявления факторов 

(причин), позволяющих достичь желаемых 

следствий отдельными членами семьи (родителей, 

детей). Знания предъявлены в виде фраз из ССП, 

СПП, придаточных предложений повышения 

степеней и уровней проявляемых факторов 

разными членами семьи. Структура ССП языка 

ИИ подчиняется рекомендациям №1, структура  

СПП языка ИИ подчиняется рекомендациям №2. 

Смыслы вычисленных z-переменных отличаются 

от смыслов модельных y–переменных как же как 

отличаются нереальное от реального. Реальное 

подчиняет нереальное как идеальность, 

помогающая реальности обладать свойствами 

реальности, что усилило знание об ФС субъекта 

труда. Такое подчинение позволило ИИ 

применить ССП СПП при конструировании фраз 

смыслов в процессе нахождения семантических 

решений 2-х систем смысловых уравнений из 

матричных равенств смысл(Zm5=Ym5*CТ
66), 

смысл(Ym5=Zm5*C66) и получены текстовые 

«таблицы смыслов» (их схема [смысл(Zm5= 

Ym5*CТ
66)], [смысл(Ym5=Zm5*C66)]). В статье 

впервые проведены конструирования новых 

смыслов из «таблиц смыслов»  вида 

[смысл(Zm5=Ym5*CТ
66)], т.е. смыслов (тесно 
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связанных с реальностью) вычисленных z–

переменных (z1, z2, z3, z4, z5, z6) при известных 

смыслах отдельно моделируемых случайных y-

переменных (y1, y2, y3, y4, y5, y6) с учетом  значений 

их весов из матрицы С66. Визуализация динамик 

наборов разного количества z-,y-изменчивостей 

“весов” подтвердила адекватность их желаемому. 

Модель социального капитала не 

анализирует скорости проявлений переменных, а 

моделирует точечные значения в m интервалах 

времени. Модель искусственного интеллекта 

выявляет обоснованные числовыми параметрами 

знания, в том числе – причинно-следственные, 

ограниченные фразами смыслов z-,y–переменных. 

Выявленные для разных сфер жизнедеятельности 

людей познающие модели являются практически 

актуальными решениями, частично внедренные в 

подсознание. В этих предметных областях 

имеются ситуации, события, явления, процессы, 

функциональные состояния их субъектов, 

требующие извлечения скрытых знаний о силах 

проявления других новых показателей. 
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Introduction 

 In the context of rapidly growing volumes of 

data and increasing demands for real-time analytics, 

stream processing platforms have become a corner 

stone of modern digital infrastructure. They enable 

real-time event processing across various industries 

such as fintech, telecommunication, IoT, online 

shopping, and cyber security. However, high rates of 

in-arrival data streams, latency reduction, and round-

the-clock system availability create monumental 

resiliency and scalability challenges. 

The significance of this work is driven by the 

growing prevalence of overloads and failures in 

distributed stream processing systems, particularly 

under real production conditions. Loss of data, service 

level agreement (SLA) violation, and performance 

degradation can carry enormous economic and 

reputational implications. In the context of the global 

trend towards microservices and cloud-native 

architecture, there is a rising need for engineering 

solutions that are able to supply fault tolerance and 

scalable reliability in loads. 

The goal of this article is to analyze current 

engineering methods for improving the resilience of 

stream processing platforms that operate in real time. 

Particular attention is given to practical applicability, 

architectural flexibility, and integration with modern 

infrastructure tools. 

 

Main part. Theoretical foundations of 

distributed stream processing 

Stream processing platforms enable real-time 

responsiveness to events and play a critical role in 

latency-sensitive systems such as monitoring 

frameworks, algorithmic trading, industrial 

automation, and anomaly detection [1]. Their 

functionality encompasses the ingestion, routing, 

transformation, and aggregation of data in real time. 

The architecture of a typical stream processing 

platform consists of several functional layers (fig. 1). 

https://s-o-i.org/1.1/tas
https://dx.doi.org/10.15863/TAS
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Figure 1. Architectural layers of a stream processing platform 

 

Lying at the system's input layer are message 

brokers, which serve as buffers and distribution points 

for streaming data between system parts. Three of the 

most prevalent broker implementations that are used 

include Apache Kafka, Apache Pulsar, and 

RabbitMQ, each with high throughput in addition to 

solid fault tolerance. The second tier in the 

architecture is the cluster of processing nodes (or 

stream processors), which contain the application 

logic for data transformation executed. In the majority 

of production setups, stream processing occurs as self-

built services, typically executed as scalable 

workloads (e.g., pods) in Kubernetes clusters. Such 

services may accept messages directly from brokers 

such as Kafka or Pulsar and encase application logic. 

Another approach is to use frameworks for stateful 

computations over data streams such as Apache Flink, 

Apache Storm, or Kafka Streams. Storage systems are 

eventually utilized for permanent storage and later 

analysis of processed data. NoSQL databases like 

Cassandra or DynamoDB are widely used for storing 

service state, while object storage services are used for 

raw content and heavy data storage. OLAP databases 

such as ClickHouse, Snowflake, and Redshift are used 

for online analytical processing. 

But in actual deployments, the choice of the 

technologies is never arbitrary and typically driven by 

the cloud environment in which the service is being 

deployed. For instance, in AWS, an ordinary 

streaming stack may comprise Amazon MSK or 

Kinesis as the broker layer, Apache Flink (using 

Amazon Kinesis Data Analytics) or containerized 

custom logic on Kubernetes for processing, and 

Amazon S3 or DynamoDB for storage and query. In 

Microsoft Azure, the same roles can be taken by Event 

Hubs, Azure Stream Analytics or custom workloads 

in AKS, and Azure Data Lake or Cosmos DB for 

analytics and persistency. 

These types of infrastructure-level choices have 

a profound impact on architectural choices, governing 

latency guarantees, scalability, models of pricing, as 

well as operational complexity. 

Reliability and scalability are fundamental 

design requirements for stream processing systems. 

Reliability refers to the ability of the system to tolerate 

node failure, loss of connection, message loss, or 

duplication. It is achieved through data replication, 

checkpointing, failure recovery, and the use of 

delivery semantics (e.g., at-least-once or exactly-

once). Scalability refers to the ability of the system to 

accommodate increasing amounts of data without loss 

of performance. This can be done by horizontal 

scaling of the components, containerization with tools 

like Docker and Kubernetes, dynamic load balancing, 

and auto-scaling of the resources. 

Modern stream processing engines also have 

supporting subsystems such as monitoring, 

orchestration systems, tracing systems, and 

streamflow managers. It is important to ensure the 

quality and reliability of these support subsystems 

because even minor bugs in orchestration or 

observability layers can propagate instability in the 

data pipeline [2]. These subsystems are instrumental 

in maintaining robust system behavior for worst-case 

complex and dynamic workloads. Therefore, effective 

design and deployment of stream processing systems 

require a comprehensive engineering approach – an 

approach that integrates architectural resilience, 

software fault tolerance, and scalable automation 

infrastructure. 

Engineering approaches to the scalability of 

stream processing platforms 

Scalability in a stream processing system is a 

function of how efficiently the system scales against 

increasing volumes of incoming data and numbers of 

running processing jobs. To ensure predictable system 

performance as loads scale, various engineering 

methods are in place, including component-level 

scaling, containerization, and use of cloud-based 

compute capacity. Table 1 outlines the main 

characteristics of these scalability strategies, along 

with their respective advantages and limitations. 
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Table 1. Engineering approaches to scalability in stream processing platforms [3, 4] 

 

Approach Description Advantages Limitations 

Horizontal scaling Adding more nodes 

or instances to the 

cluster 

Linear performance 

increase, high fault 

tolerance. 

Requires load balancing, 

increased orchestration 

complexity. 

Vertical scaling Increasing resources 

of a single node 

(CPU, RAM, disk) 

Simple to implement, 

suitable for monolithic 

components. 

Hardware limits, single point of 

failure. 

Containerization (e.g., 

Docker, containerd)  

Isolating processing 

components in 

containers 

Reproducibility, high 

portability. 

Requires orchestration and 

monitoring setup. 

Orchestration (e.g., 

Kubernetes, ECS, 

Nomad) 

Managing the 

lifecycle and scaling 

of containers. 

Autoscaling, fault 

tolerance, load balancing. 

Complex configuration, skilled 

personnel required. 

 

Modern cloud platforms provide managed 

message brokers and data storage services that free 

developers from maintenance responsibilities for 

these layers. For example, using AWS Kinesis instead 

of a self-managed Kafka installation offers high-

throughput stream processing with native autoscaling 

and minimal operational overhead. However, this shift 

comes with trade-offs, such as vendor lock-in, reduced 

observability, and limited flexibility regarding custom 

processing logic and runtime management. While 

managed solutions effectively alleviate the challenges 

of scaling, they may not always be suitable for 

latency-sensitive or domain-specific workloads that 

require full control over the execution context. 

Scalability is not just facilitated by technologies 

but also by architectural decisions – like segmenting 

workloads into independent streams, data sharding, 

and stateless processing, which facilitates horizontal 

scaling. Deployment of containerization, followed by 

orchestration in Kubernetes, facilitates dynamic 

stream processor and message broker scalability on 

the basis of real-time load metrics. Cloud services 

enhance this strategy even more by providing a stable 

and flexible foundation suitable for the quick 

deployment as well as scaling with different traffic. 

Together, these strategies constitute the contemporary 

engineering basis for building scalable stream 

processing systems. 

Fault tolerance methods in stream processing 

platforms 

Stream processing system fault tolerance refers 

to the ability of the system to function under partial 

failures, network breakdowns, or loss of single units 

without data loss or noticeable processing delays. In 

environments where events are consumed in real-

time, any processing integrity failure can cause biased 

analytics, incorrect business decisions, or control 

system errors. In a bid to mitigate such risks, 

engineering methods are employed to ensure 

uninterrupted data processing, state recovery, and 

reliable message delivery. 

The primary defense is replication and 

redundancy of system elements. In distributed 

brokers like Apache Kafka, messages are written into 

partitions, and each of these partitions can be 

replicated on several nodes in the cluster. This 

prevents loss of data in case a node fails but does not 

cause downtime. Aside from message data, the stream 

state is also replicated, for example, in Apache Flink 

using state snapshots whereby the system is able to 

resume processing from a consistent point when it is 

recovered. For control services and data routers, 

designs such as active-active or active-passive 

redundancy are used to support a standby node to 

assume the workload immediately in the event of a 

failure of the primary node. 

In order to safely deliver automated fault 

tolerance for stream processing systems, it is 

necessary to utilize specific mechanisms having the 

capability of failure detection, state preservation from 

processing, and automatic recovery without the need 

for human involvement. Table 2 outlines the technical 

tools used in modern stream processing platforms and 

orchestration systems that enable continuous 

operation in the face of various types of failures – 

from container crashes to network disruptions or loss 

of processing state. 
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Table 2. Technical mechanisms for fault handling and automatic recovery in stream processing 

systems [5, 6] 

 

Mechanism Implementation details Purpose / behavior on 

failure 

Container auto-restart Restart Policy: Always, Deployment / 

StatefulSet in Kubernetes. 

Automatically restarts failed 

pods to maintain cluster 

integrity. 

Health monitoring of 

components 

Liveness Probe, readiness Probe 

(HTTP/gRPC/exec) in Kubernetes. 

Detects unhealthy services 

and removes them from 

routing/load balancing. 

State checkpointing Checkpoint Coordinator, save points in Apache 

Flink; state stores in Kafka Streams. 

Serializes and persists 

operator state for recovery 

after crash. 

Write-ahead logging (WAL) Kafka partition logs; RocksDB-backed WAL in 

Flink’s keyed state backend. 

Ensures event order and 

processing position are 

recoverable after failure. 

Recovery from checkpoint Flink’s Job Manager triggers rollback to last 

successful checkpoint. 

Restores consistent state and 

resumes processing without 

data loss or duplication. 

 

Implementation of the above mechanisms 

enables the construction of stream processing systems 

with diagnosis, fault localization, and quick recovery 

without loss of data or processing disruption. The 

combination of container orchestration, state 

persistence, and fault-tolerant message delivery is a 

very strong architecture and aligns well with 

operational risk. These methods are most crucial in 

high-load or latency-sensitive environments, where 

short-term downtime can cause cascading failure or 

result in astronomical financial loss. 

Finally, an essential aspect of rendering the 

system fault tolerant is message delivery semantics – 

a set of rules that define how the system will behave 

in the event of message delivery and data processing 

failure (fig. 2). 

 

 

 
Figure 2. Message delivery guarantees and system trade-offs 

 

The at-most-once model has latency reduction 

as its primary focus: a message is either delivered or 

lost, and it is best suited for applications in which 

message loss is acceptable but low latency is highly 

critical. The at-most-once model, however, does not 

make any delivery guarantees, so data loss may occur. 

The at-least-once model ensures that every message 

will get processed at least once, even in the event of 

redelivery on failure. This reduces the chance of data 

loss but can cause duplicate message processing in 

case the application is unable to detect and process 

duplicates. 

The exactly-once model provides the highest 

guarantee, by treating each message strictly once – 

even in case of failures or retries. It avoids loss and 

duplication, which is particularly necessary for 

domains such as financial transactions and stock 

management systems. This model, however, is 

difficult to implement, with high coordination 

between components, support for idempotent 

operations, and a strong intermediate state-saving 

mechanism. 

An appropriate delivery model is selected 

depending on the specific system requirements in 

terms of accuracy, latency, and operational cost. At-

least-once is utilized as an acceptable compromise 

between reliability and performance for most 

industrial systems, with exactly-once only being used 

where strict data consistency is of paramount 

importance despite complexity and overhead 

increments. 
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Thus, fault tolerance for stream processing 

systems is achieved at multiple levels – from 

architectural redundancy and state persistence via 

recovery logic to message handling techniques. Their 

proper combination allows real-time systems to 

operate even under adverse runtime conditions. 

Practical implementation of stream 

processing platforms in industrial environments 

Many technology companies have integrated 

stream processing solutions into key components of 

their digital infrastructure, using them for monitoring, 

business process management, personalization, and 

adaptive response logic. For example, Netflix 

employs an architecture based on Apache Kafka and 

Flink to build its telemetry infrastructure, monitor 

video quality, analyze user behavior, and detect 

anomalies [7]. In production, Netflix had problems 

related to Kafka broker overload in the event of 

sudden spikes in traffic, particularly on weekends. 

Total amount of data processed through the Keystone 

pipeline with Kafka is more than 700 billion messages 

a day, and the architecture spans dozens of clusters 

and thousands of Kafka brokers. To mitigate the risk, 

the company embraced dynamic partition scaling and 

consumer-side load balancing mechanisms and an 

internal monitoring system, Mantis, which gives 

streaming pipelines observability and self-healing 

characteristics. 

Uber heavily employs stream processing for 

logistics optimization, route calculation, dynamic 

pricing, and real-time trip monitoring. It employs 

Kafka and Apache Flink as its streaming 

infrastructure, along with an extra proprietary layer 

known as uStreaming [8]. Its primary challenge is 

providing low latency while scaling the data 

processing to millions of devices. To this end, Uber 

embraced a microservices architecture and a state 

storage system based on RocksDB that achieved a 

necessary trade-off between latency and reliability. 

Uber also makes extensive use of Canary Deployment 

strategies and chaos engineering practices in testing 

fault tolerance under randomly introduced failure 

conditions. 

LinkedIn utilizes stream processing for news 

feed personalization, spam detection, and analyzing 

user interaction. In terms of system resilience, 

LinkedIn has developed multi-level control over 

message delivery with exactly-once semantics and an 

end-to-end monitoring system with Samza and 

Cubic [9]. Common operational concerns include 

guaranteeing state consistency across streaming 

components and external storage systems. In order to 

solve these kinds of issues, the platform employs 

idempotent APIs and logging of external calls, which 

minimize duplicate processing risks and data loss. 

These real-world applications demonstrate that 

stream processing platforms have evolved into 

strategic infrastructure components, enabling 

organizations to respond to high-volume, low-latency 

data in dynamic environments. As the complexity of 

digital ecosystems grows, the ability to integrate real-

time processing into business-critical workflows – 

such as customer interaction management, logistics 

coordination, and service personalization – becomes a 

decisive factor in operational agility. This reflects 

broader trends in enterprise IT, where the synergy 

between distributed processing technologies and 

business platforms (including CRM and ERP systems) 

supports measurable improvements in responsiveness, 

efficiency, and system resilience [10]. 

 

Conclusion 

The effectiveness of stream processing platforms 

in live modes is defined by their ability to maintain 

stability of operation in the presence of high loads, 

local system crashes, and fluctuating data rates. This 

resilience can only be achieved via a formal strategy 

that involves horizontal scaling, containerization, 

automated restoration, state management, and correct 

message delivery semantics. Such patterns as stateless 

processing in design, and technologies such as 

Kubernetes and cloud streaming, enable adaptive, 

flexible processing environments that can diagnose 

faults and act on them quickly. 

Hands-on experience with technological leaders 

attests to the business value of stream processing in 

business-critical processes. Such technology supports 

automated decision-making, reduces operational risk, 

and enhances the robustness of digital infrastructure. 

Given increasing data rates and complexity of 

distributed systems, scalability and fault tolerance 

engineering is no longer an option but an essential 

requirement for secure execution of modern 

information systems. 
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