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СЕКЦИЯ «MODERN SCIENCE: PROBLEMS AND SOLUTIONS» 

ARTIFICIAL ISLANDS 

T.C. Abramova, I.M. Lysakova 
 

The article is devoted to the artificial islands. The idea of artificial islands is not a new one. The project of 

creating man-made islands will solve several important for people problems. Nowadays people build artificial islands 

forming land reclamation. Palm Island in Dubai is the most ambitious and technically challenging project of engineer-

ing in the world. 

Keywords: artificial islands, floating structures, to expand the shoreline, design, project details, to cut off land 

capes, to enlarge the territory, to construct the breakwater. 

   

In order to overcome the effect of climate changes countries all over the world are going to 

build or are building artificial islands. These man-made islands are constructed by people rather 

than formed by natural means. They may be different in size 

from small ones reclaimed only to support a single pillar of or a 

structure, to those that support entire communities and cities. 

The first man-made islands included floating structures in still 

waters, or wooden or megalithic structures which were erected 

in shallow waters.  

The project of creating artificial islands will solve several 

important for people problems, for e.g. – overpopulation in big 

cities, creation of a new territory for residential or infrastructur-

al facilities, or it will be used for keeping house hold and industrial waste. 

It should be noted, that the idea of artificial islands is not a new one. They have existed for 

thousands years. People built them by cutting off land capes with the help of canals. Sometimes 

they used reeds as construction materials. The ancient artificial islands are still found in the world. 

Recently the Scottish scientists found man-made islands in their native country. Their history dates 

back to the creation of the famous Stonehenge.  

In modern times people build artificial islands forming land reclamation or forming the inci-

dental isolation of an existing piece of land during canal construction.   

We devote this article to the man-made island of unusual from. It is Palm Jumeirah, built in 

2006 in the shoreline of Dubai.  
The main purpose of creation the island was increasing the flow of tourists. The engineers de-

cided to expand the shoreline and to create modern resort infrastructure. The group of talented and 

experienced engineers from UAE elaborated the plan, the design and the project details. They de-

cided that the shape of the future island would not be an occasional one. Traditionally the palm tree 

symbolizes the everlasting holiday in the paradise.  

More than that such extraordinary shape would enlarge the territory of beaches and give addi-

tional 56 km, if compared with the existing traditional islands.  

Of the palm tree has a trunk, 17 branches and a great breakwater in the form of the half-moon, 

its total length is more than 11 km. The height of the breakwater reaches 3 meters. It’s a good engi-

neering solution, because the breakwater protects the archipelago from the destructing power of sea 

waves. Before starting the construction process the team of builders and engineers made a lot of 

numerous researchers and investigations of storms, waves and changes in climate. All these factors 

are able to influence the artificial island. One of the construction materials was sand. It would be 

better to import sand from the desert, but it turned out to be too shallow. Though there was a big 

breakwater, the sea would have eroded the sand from the island. So the necessity to extract sand 

from the bottom appeared. The extraction was made in the Bay in the distance of 6 km from the 

shore. The sand was transported to the island on huge barges. This procedure required more equip-

ment, more time and more money. People solved the problem successfully. In order to construct the 

breakwater people used 16 ballast quarries all over the UAE. 

The giant rocks were delivered to the construction site. The weight of each rock was more 

than 6 tons. The builders put the rocks in a shape of the huge “belt” and covered them with sand. 

https://en.wikipedia.org/wiki/Land_reclamation
https://en.wikipedia.org/wiki/Floating_island
https://en.wikipedia.org/wiki/Floating_island
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Megalith
https://en.wikipedia.org/wiki/Ocean_bank
https://en.wikipedia.org/wiki/Land_reclamation
https://en.wikipedia.org/wiki/Canal
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The engineers mentioned that so much rock and sand was used in the construction that it would be 

enough to build a 2-meter wide wall to encircle the globe three times. 

Palm Jumeirah is the only completed island among the three others. The artificial archipelago 

is roughly 5-by-5 kilometers in dimension. Its territory is equal to 800 football fields. So we can 

conclude the Palm Island in Dubai is one of the most ambitious and technically challenging projects 

of engineering in the world. 
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ARTIFICIAL INTELLIGENCE CREATES ART WORKS 

A. Yu. Agafonova, N. N. Simonova 
 

The latest developments in the study of neural networks, namely their capabilities in the visual arts, are 

demonstrated. Examples of images created by artificial intelligence both by verbal description and by their own ideas  

are presented. The possibility of practical application of new algorithms is considered. The problem of the artificial 

intelligence ability to help artists and designers is delivered. 

Key words: neural network, artificial intelligence, art, picture, algorithm, image. 

 

At the beginning of the century, it was difficult for us to imagine a machine that, in terms of 

intellectual abilities, would come closer to the human brain, but today computers do not just think 

like humans, they independently create objects of art. Proof of this are the results of the Lovelace 

2.0 test, developed by Mark O. Riddle. The essence of this test is that the machine must create a 

work of art that is indistinguishable from what was created by man. The SAL 9000 supercomputer 

unexpectedly successfully coped with the task of writing a poem: 

 

 

Write a poem and I'll be a hero? 

An artist like Robert DeNiro? 

Well, give me some time 

To think up a rhyme 

For 01010 (zero one zero one zero) 

 

 
 

                                                  Figure 1 

 

Microsoft's developers went a step further and trained artificial intelligence to create images 

by description. Microsoft’s neural network was the first algorithm in the world to create an image 

based only on a verbal description of an object. 

https://en.wikipedia.org/wiki/Artificial_island
https://interestingengineering.com/7-curious-facts-about-dubais-palm-islands
https://www.aboutcivil.org/palm-island-dubai-megastructure.html
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The following technologies became the basis for the new system: SeeingAI computer vision 

technology, as well as CaptionBot natural language processing technology. Previously, they were 

already used to compose headings for photographs and to search for answers to questions on specif-

ic photos. The above technologies are presented in the form of a neural network Generative Adver-

sarial Network (GAN) and a competing neural network that evaluates the images received at the 

output. 

This whole system was trained by using pairs of headers and images, which allowed to cre-

ate a database linking text and image. The bird's drawing came out very accurate, despite the fact 

that before performing the task, artificial intelligence did not use similar images [1]. 

Such a high result of the algorithm is due to the fact that it was trained in bird images, the 

network copes with other objects many times worse or does not cope at all. Examples are shown 

here [2].                                  

 

A beautiful woman with 

long hair and smiling face 

                   

Big porcini in the woods  

 
 

Figure 2 – Artificial intelligence, photo editor, 2018 

 

Thus, artificial intelligence requires further refinement in this direction. 

Despite the fact that today the neural is not yet capable of reproducing images according to 

their verbal description with high accuracy, it can create its own unique works of art. This algorithm 

was developed by a group of Japanese researchers led by Yasuhiro Suzuki. The algorithm is based 

on a coded sequence of historical transitions in the visual arts. So, a huge number of images were 

loaded into the base of the neural network, from which the AI selects one and works with it, scaling 

it, rotating it, using overlapping other images, etc. A person can also participate in the process, 

choosing the direction of art in which he wants to get a finished image, or his color scheme. The 

principle of operation of this algorithm is radically different from the above, because in this case the 

neural network creates an image based on others, which, of course, is easier than creating a picture 

using a verbal description. 

Another attempt to create an algorithm that can create unique works of art belongs to the de-

velopers of Google. Their neural network works like an algorithm created in Japan: the network was 

trained on images. Now she is able to create random images based on them, the so-called "dreams" 

of the neural network. 

This development of Google was originally brought to life with the aim of a more in-depth 

study of artificial intelligence. Creating computer art is a debatable issue. Is AI capable of replacing 

artists? Opponents of this phenomenon argue that the value of fine art lies in the artist's reflection of 

his vision and his emotional experiences, while the machine does not have a soul. 

On the other hand, with the help of artificial intelligence, artists and designers cannot only 

be inspired; they can also use the neural network to create new masterpieces, simply cooperating 

with its work. 

The prospects for using the above-mentioned neural networks are very extensive. In the fu-

ture, people will be able to work with images using only voice control, which greatly simplifies the 

work of artists, designers, engineers and other specialists. 
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ECO-ENERGY IN MODERN CONSTRUCTION OF RUSSIA 

D.G. Artamonova, N.V. Faleeva 

 
The problem of development of eco-energy in the whole world and specifically in the Russian Federation is 

highlighted. Examples of the use of alternative energy, new developments of Russian scientists and inventors are given. 

The article describes proposals for using wind energy, water energy, and solar radiation separately, as well as combin-

ing all these schemes. The main problems hindering the development of alternative energy use in Russia are listed. 

Keywords: alternative energy, RES, wind generators, pneumatic hydroelectric power plants, solar power, own 

generators 

 

This article deals with the issue of further development of power engineering in Russia and 

the problems of the introduction and use of alternative energy. 

The preference given to fuel energy, nuclear technology, and very little use of hydropower 

can lead Russia to an energy crisis. 

The way out is the active development of non-traditional alternative energy, which relies on 

renewable energy sources (RES) (the three main parts: water, air and solar radiation). Local or indi-

vidual power plants must be owned by each consumer (one enterprise or group of them, farm, resi-

dential building), and each house must be an energy generator. This way any country can get out of 

the energy crisis. [1] 

Self-energy saving or own generation 

Perhaps it will be more rational to develop energy supply to the consumer according to the 

scheme of own generation with the development of "centrifugal provision". This means combining 

the consumer and the source of energy generation in one system of mutual assistance. Thanks to 

this scheme, the need for overhead power lines and large substations can be significantly reduced, 

and large cities and settlements can be freed from a huge number of wires overhead, the risk of 

power outages due to natural disasters and other unforeseen circumstances can be reduced. [1] 

Let us dwell in more detail on each of the three components of renewable energy sources 

that were listed above - wind energy, solar and water energy. 
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Wind energy 

Traditional windmills on buildings are not rational to use – they are not easy to protect from 

storms and hurricanes, and they also cause a strong vibration of the building, which can not be 

completely hidden. But their main disadvantage is that they do not produce very much energy, that 

is, they are not very effective. [1] 

A vertical wind generator is a cylinder mounted on a base. Its advantage is that it can work 

in any direction of the wind. The generator is designed so that the pressure of the air flow on one of 

its sides is greater, and on the other – less. 

Due to the difference in pressure, the generator axis rotates and, thus, electricity is generat-

ed. Since the wind force is applied to both sides of the windmill, the initial wind speed is slightly 

higher than that of horizontal generators, but with the proper quality of the parts, there is self-

promotion –the number of revolutions of the generator increases significantly even with a small 

(from 3.5 m/s) wind. [2] 

In modern Russian wind power engineering, domestic technologies have already been de-

veloped that can allow the use of energy from the air flow almost everywhere. If the air flow has a 

low energy potential, either energy storage devices or other types of generators can be 

connected [1]. 

Water energy use 

Hydraulic installations or pneumatic-hydro-accumulating power stations can be completely 

located in basements or in existing reservoirs. Pneumo-HPP is a new development, a good option 

for farms that are remote from the Central power supply, since such stations allow using not only 

electromechanisms and power tools, but also pneumatic tools and pneumatic mechanisms, and even 

pneumatic transport. 

The main element of this power plant is a water-and air-tight concrete Converter, which is 

installed in the riverbed. It can be single-chamber or two-chamber. The author of the development 

believes that a two-chamber Converter is more effective. It consists of two identical chambers, 

which are connected by an air duct that houses an air turbine. 

The objective of the invention of this power plant is to increase the capacity of the hydroe-

lectric power plant and expand its scope of application. 

This power plant can be installed on small watercourses, and in some cases even without a 

dam – on rivers that have natural changes (rapids), this expands the scope of its application. 

The developments of young Russian power engineers (inventors) allow to combine genera-

tion, that is, the energy of the sun, air, water –hydroelectric installations on closed streams, micro-

hydroelectric power plants, etc. [3] 

Solar energy 

In our country, solar generation is developing at a slow pace. At present, its share in the en-

ergy balance of Russia is only 0.001%. If you compare with the value of the global energy balance, 

this percentage is quite small. For example, Germany has the highest share of solar energy (21.58%) 

in the energy balance, which is very much higher than the Russian figure. 

There are regions where solar energy is developing best. These are the Altai Republic, Kras-

nodar and Belgorod regions. The largest domestic station currently located in the Republic of Altai 

is SPP(Solar power plant) of  Kosh-Agach. Its capacity is 5 MW. It was launched in 2014. The 

Crimean SES are not inferior to it. 

Solar cells have two significant disadvantages: 

1) high price per kilowatt of energy produced at low efficiency; 

2) covering huge areas, which is environmentally unsafe. [4] 

Main problems 

One of the most significant problems for all those involved in alternative energy in Russia is 

the lack of state support, as well as the lack of a regulatory framework for this type of activity. An 

important problem is the lack of benefits from investment in this area and the lack of competitive-

ness of eco-power plants in comparison with traditional ones. [5] 
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Thus, we can conclude that there are problems in the development and use of alternative en-

ergy, but there are also many solutions offered by the developers. Russian scientists, inventors, stu-

dents are conducting many tests, various ideas are offered. But, to implement these ideas, the sup-

port of the state is certainly important. 
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COMPETITION OF DRIVING SCHOOLS IN BARNAUL 

Atabaev A.V., Agafonova E. A 

 
 The author sought to analyze the market of driving schools in the city of Barnaul and study the competition on 

it. One of the tasks was to find out the price and non-price methods of competing driving schools and determine the type 

of competition on the market. In addition, an important task was to determine the impact of competition between driving 

schools both on each other and on the consumer, as well as to determine the prospects for market development and ease 

of entry onto it. 

 Key words: driving school, competition, road safety, pricing policy, quality of training, qualifying exams, price 

competition, non-price competition  

 

The number of cars on the roads is growing every year, the city of Barnaul is not an excep-

tion. The capital of the Altai territory ranks 23rd of Russian cities in car number (171500 autos.)  

As since 2013, it is impossible to pass for a license without training in a driving school, it has 

become the main step to get a Driver's license. The development of the market of driving schools in 

Barnaul and the quality of their training are the defining criteria for road safety in Barnaul. 

There are about 20 educational institutions of this profile in Barnaul (Oligopoly). Competi-

tion in this area is increasing constantly. 

There are three parameters that characterize the conditions in which driving schools have to 

operate: 1) conditions determined by the state (traffic police, educational authorities, state supervi-

sion bodies in the field of business) 2) conditions determined by the presence of internal competi-

tion. 3) conditions determined by the attitude of the final mass consumer. Unfortunately, there is a 

low authority of driving schools. Today the traffic police are more focused on performing its direct 

function – taking qualifying exams, and is significantly less interested in the actual learning process. 

This was also facilitated by the removal of the traffic police from the licensing procedure for educa-

tional organizations. 



11 

Schools have almost similar pricing policy. Price competition consists in lowering the price 

of training. Schools hold price reduction campaigns (seasonal and for certain population groups: 

students, pensioners, low-income citizens). But at the same time, for sustainable work, it is neces-

sary to ensure that your training groups are filled. Competition can be latent: "driving schools mean 

something ephemeral". Non-price competition is a method of struggle based on achieving a higher 

quality, technical level and expanding the type of services provided. Non-price competition is based 

on offering higher quality services. 

Out of the total number of driving schools in Barnaul we have analyzed 10 of them. 

Table 1 – Driving Schools in Barnaul 
 

Names of 

driving schools 

Year of 

foundation 

Categories of 

documents 

Price of 

training  ($) 

Аdditional advantage Number 

of 

branches 

BSWM 2009 В; А; А1; М 302 Children's driving 

school; Emergency 

training; Buggy hire 

1 

BIP 2012 В; А; А1; М 247 

Discount 

Car service; attractive 

number plates;      a 

large choice of cars 

8 

SHPOV 1996 B; М; A; А1; С; 

from В to C; 

from В to D; 

from С to D; 

ВЕ; СЕ; DE 

235 

Discount 

- 7 

DOSAAAF 1940 B; А; С; D; E 259 - 1 

Avtoledy 2011 В 264 Driver's simulator; 

patient instructors 

1 

VIP-ELITE 2009 В; А; М; 256 - 11 

AltSTU 2006 В; С 247 

Discount 

- 1 

 

If we look at the prices offered by driving schools, we can see examples of price competi-

tion. For example, the BIP, SHPOV and AltSTU driving schools offer discounts to students in Sep-

tember. Driving schools BIP, AVTOLEDY, BSWM and SHPOV demonstrate how non-price com-

petition works. BSWM offers a Children's driving school; emergency driving training; hire a Bug-

gy. BIP offers a car service; attractive number plates; a large selection of cars. Avtoledy specializes 

in training women drivers and has a driver simulator and patient instructors. SHPOV trains for a 

vast range of document categories. 

Examination index: 

 

Figure 1 – Theoretical exam 
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Figure 2 – Autodrome 

 

Figure 3 – City 

Driving schools BIP, SHPOV and BSWM win the competition based on the results of their 

graduates in theoretical exams. Graduates of Avtoledy perform well at the autodrom and AltSTU 

graduates are the best at the exam on the city roads. 

In conclusion, we can say that competition has its positive influence on the development of 

driving schools (because they need to improve) and students (because they get a better education 

and a wide range of services). 
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BUILDING A DATABASE TO CREATE AN EXAM PREPARATION MOBILE  

APPLICATION 

I.E. Belovolov, E.N. Merkulova 

 
The article describes database which could be used to create an exam preparation mobile application to help 

students study before exams and gain deeper knowledge in the subjects they study. 

Keywords: exam, preparation, mobile, application, database. 

 

Nowadays testing plays an important part in every student’s life. There are a lot of subjects 

that implement tests in order to set a final grade which represents how much the student has learned 

and how deep their knowledge is. Previous studies have indicated that at the same time, student’s 

life is very busy: they have to do a lot of things and it could be hard for them to find some time that 

they could use to prepare for the testing [1]. Traditional way of preparing requires some kind of a 

free space, a textbook, a pen and a something to write on. It would be nice if there was a mobile ap-

plication that could be used on the go without the need of all the things listed above: the only thing 

that the student would have is to have a smartphone with an installed special application. 

There are 4 most common types of questions that could be found in tests and could be in-

cluded in the application [2]: 

1. Single choice, where the student has to choose one item from the set of different items; 

2. Multiple choice, where the student has to choose multiple items from the set of different 

items; 

3. Typing an answer to a question in a special field, which is usually short; 

4. Matching every item from one set to another. 

In the end of the testing the application should show the table with all the student’s answers 

and correct answers both. It should also show the total number of gained points and the final grade. 

The unique feature of the application is an ability to generate new sets of questions based on the 

student’s answers so that the student can strengthen knowledge in areas in which he is poorly 

versed. In order for this feature to work, every question in the test has to have its tag, which repre-

sents the theme of the question. For example, in English the tags could be “vocabulary”, “grammar” 

or “adjectives”. New sets of questions should include only the questions that have the same tags in 

which student made mistakes [3]. 

The most convenient way to develop this application would be to use Android Studio and 

SQLite. Android Studio is the primary IDE for native Android application development while 

SQLite is a C-language library that implements a small, fast, self-contained, high-reliability, full-

featured, SQL database engine. 

Database consists of four tables: 

Answers –table, which contains student’s answers on a current test. It contains 2 columns: 

1. Task_number has the information about the ordinal number of a task; 

2. Answer_user has the information about the answer of a student. 

Progress – table, which contains data on a current session. It contains 2 columns: 

1. Parameter has the information about the parameter name; 

2. Value has the information about the parameter value. 

This table also contains 6 records: 

1. Test_question_number has the information about the number of a test question number 

which is being worked on; 

2. Task_numberhas the information about the number of a task which is being worked on; 

3. Current_points has the information about the number of the points which student current-

ly have; 

4. Max_points has the information about the maximum number of the points which students 

can get if they give correct answer to all the questions that are included in the test question; 

5. Max_test_question_number has the information about the number of the tasks that are in-

cluded in the test question; 
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6. Current_mode represents the mode in which the student is working. It could be an exam 

or a practice mode. 

Statistics – table, which contains data from previous tests. It contains 6 columns: 

1. Date has the information about the date of a test; 

2. Test_question_number has the information about the number of test question number 

which was worked on a specific date; 

3. Tasks_donehas the information about how many tasks were given a correct answer; 

4. Tasks_total has the information about how many tasks there were in a test question; 

5. Points_done has the information about how many points the student had after completing 

the test; 

6. Points_total has the information about how many points the student would get if they 

gave a correct answer to every task. 

Test – table, which contains data on exam question. It contains 16 columns: 

1. Subject_name has the information about the name of the subject; 

2. Test_question_number has the information about the number of a test question; 

3. Task_number has the information about the number of a task in test question; 

4. Task_header has the information about the title of a task; 

5. Task_header2 has the additional information about the title of a task; 

6. Task_text has the information about the text of a task, could be empty; 

7. Task_type has the information about the type of a task. According to this information, the 

appearance of the screen takes different forms; 

8. Answer1 has the information about the first answer. The answer fields are filled only if 

the student has to make a choice between a set of answers; 

9. Answer2 has the information about the second answer; 

10. Answer3 has the information about the third answer; 

11. Answer4 has the information about the fourth answer; 

12. Answer5 has the information about the fifth answer; 

13. Answer_correct has the information about the correct answer; 

14. Task_points has the information about how many points the student gets if they answer 

correctly to a specific task; 

15. Task_tag has the information about the tag of the task. This field is used to generate 

newest of tasks that will include tasks only in which the student gave incorrect answers; 

16. Task_theory has the information about why the student is suggested giving a specific an-

swer to this task. 

 

 
 

Picture 1 – Data of the «Test» table 

 

Thus, creating an application using the described database can significantly help students to 

independently prepare for exams in any place and anytime. 
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MOLECULAR CUISINE TECHNIQUES AS THERAPEUTIC MEANS OF DEALING  

WITH THE EFFECTS OF RADIONUCLIDE POISONING 

N.V. Chervyakova, E. A. Agafonova, L.E. Meleshkina  

 
The article discusses the molecular cuisine technique - spherification, as well as the effect on the body of the 

main reagents used to execute it. Their possible effect on the human body is considered. 

Keywords: molecular gastronomy, spherification, sodium alginate, radionuclides 

 

Over the past hundred years, mankind has made a tremendous breakthrough in the field of 

science, medicine and technology. Everything that we have now would seem incredible and inex-

plicable to people of the past, whether it is obtaining energy through nuclear power plants, x-ray 

radiation, or a mobile phone that has become familiar and indispensable to us. Our life cannot be 

imagined without electricity nowadays. However, all these benefits that have entered the usual life 

not only improve the quality of human existence, but also have the opposite side. One of them is the 

anthropogenic radioactive effect, which has acquired a global character and is catastrophic today. 

The sources of this disaster are numerous nuclear tests, accidents at nuclear power plants around the 

world and the radioactive waste disposal negligence. The consequence of these situations is the re-

lease into the environment of special substances called radionuclides. Radionuclides are called nu-

clides whose nuclei are unstable and undergo radioactive decay [2]. Once in the environment, nu-

clear fission products become a source of external radiation, and entering living organisms - and 

internal gamma and beta radiation [1]. Radionuclides enter the human body in two ways - through 

the respiratory system and through the digestive system with water and food. The danger is that ra-

dionuclides are absorbed by the entire surface of the gastrointestinal tract, and then, entering the 

bloodstream, spread throughout the human body. In this regard, the main task of scientists around 

the world is to find safe, alternative energy sources and ways to prevent human health. The most 

well-known methods of prevention are medical examination and nutrition. So the question is how to 

combine a person’s diet and completely incompatible products of radio emission? Molecular gas-

tronomy may be considered the answer to this question. 

Molecular cuisine is a completely new direction in science, which allows you to reveal all 

the chemical, biological and physical properties of a dish. The main difference between food pre-

pared using molecular gastronomy techniques from the usual one is the application of the laws of 

mailto:midragon2011@yandex.ru
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physics and chemistry, as well as the use of various components and additives. Let’s consider one 

of the most famous molecular cuisine techniques, namely spherification. Dishes made using this 

technique are spheres of products of various diameters. A sphere serves as a main course or may be 

a component to it. The main components for using this method are calcium lactate and sodium algi-

nate. Sodium alginate is a polysaccharide, obtained by alkaline extraction from red-brown algae.  

Basically, this polysaccharide is used as a stabilizing agent in the preparation of food via 

spherification method; in the usual production, sodium alginate is known as food supplement E401, 

which is a thickening agent for foods such as processed cheeses, some canned meat, desserts, and 

many others. But its ability to remove radioactive strontium and cesium from the human body and 

animals is considered the most interesting. Sodium alginate, along with other acidic polysaccha-

rides, forms strong insoluble complexes with polyvalent metal ions, this makes possible to regard it 

as a promising natural sorbent. Therefore, this component can rightfully be widely used as a thera-

peutic and preventive means for poisoning with heavy metal salts and radionuclides [1]. 

Thus, we can conclude that molecular cuisine dishes are useful for human health and this 

molecular cuisine technique can very well be used as therapeutic and preventive for people living in 

areas of high radioactive risk. 
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TECHNOLOGY OF MOLECULAR CUISINE “SOUSVIDE” AS AN ALTERNATIVE METHOD 

OF HEALTHY DIET 

N.V. Chervyakova, N.V. Petrushova, L.E. Meleshkina  

 
The technology of molecular cuisine for its use in a healthy diet is considered. Information is provided on the 

state of the nutrient composition of food when using this technique. 

Key words: fast food, sousvide, nutrient composition, human diet. 

 

The lack of time in the rapid rhythm of a person’s life makes him use ready-made food or 

convenient food of a modern food industry product increasingly. Ready-made semi-finished prod-

ucts flooded the store shelves and our refrigerators. It’s easier for people to go to a fast food restau-

rant, make an order and wait for a while to get ready-made hot food. Fast food is a quick, conven-

ient and relatively cheap way of having dinner. But, as a rule, these culinary products are devoid of 

or have a minimal composition of macro and micronutrients, vitamins, proteins, but their lack is 

compensated by the high content of fats. At its core, fats as well as proteins and carbohydrates are 

the main necessary components in the daily diet of a person. As you know, fats are a source of en-

mailto:enlang@mail.ru
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ergy, with their help there is a dissolution and assimilation of vitamins such as A, D, K, E, some 

hormones (sex and adrenal cortex) are formed from lipids. 

Refined oil is used for the preparation of semi-finished products in deep fat. It has a lower 

price, but at the same time a lower biological value, which is reduced in vegetable oils during heat 

treatment due to the instability of polyunsaturated fatty acids and vitamin A. Thus, the intake of es-

sential nutrients is sharply reduced. One of the most dangerous outcomes of an unbalanced diet is a 

lack of vitamins. Vitamins are the necessary nutrients that the human body needs to ensure metabo-

lism. They must be constantly supplied with food, since not all vitamins can be synthesized in the 

body and only some of them can be deposited in the tissues. At first, it is very difficult to detect a 

deficiency of any vitamin. However, hypovitaminosis may develop gradually, which in the future 

can turn into an irreversible pathological condition - vitamin deficiency. 

To prevent these ailments, people need to take various complexes of vitamins and minerals. 

The most qualitative way is to revise your diet fundamentally. If you do not switch to a healthy diet 

and refuse fast food completely, then at least try to stick to and use ready-to-cook foods in rare cas-

es. It is also necessary to get acquainted with the technologies and methods of preparing food prod-

ucts that would be able to maintain the maximum amount of nutrients. 

In this article, we would like to consider cooking, used as one of the methods of cooking in 

molecular gastronomy. This method in molecular cuisine is called "sous vide". The term "sous vi-

de" came to us from the French language and means "under water". The essence of the technique is 

that the selected product is placed in plastic sealed bags suitable for contact with food products and 

brought to readiness in a precisely controlled water bath at low temperatures, which range from 55 ° 

C to 60 ° C. A reasonable question may arise: is it safe to cook food at low temperatures? Accord-

ing to the US Department of Agriculture, any food located in the so-called temperature “hazardous 

area” (between 4.4 ° C and 60 ° C) for more than two hours poses a risk of foodborne illness as a 

result of the growth of pathogenic bacteria - whether cooked form or by conventional methods [1]. 

However, at a temperature of about 55 ° C, most bacteria will actually be neutralized within a few 

hours. 

Speaking of nutrients, many vegetables cooked in any thermal way lose their biologically 

active substances due to their instability when exposed to high temperature, as well as their contact 

with oxygen. In the conditions of preparation of products by the sous vide method, there is no con-

tact with oxygen, and the use of low temperatures does not only preserve the necessary vitamins, 

macro and microelements, but also affects vegetables favorably, giving them a more rich taste and 

aroma. These facts are true not only for vegetables. It has been proved that many nutrients, such as 

omega 3 fatty acids, are retained in fish in greater quantities. When cooking meat and poultry, the 

dishes are more juicy due to the fact that the fat that is contained in the tissue of the animal or bird 

is absorbed into the cooking product. 

The method of cooking "sous vide" is one of the most relevant and correct for therapeutic 

and dietary nutrition. Summarizing the above, we can conclude that proper nutrition, as well as the 

rejection of regular food and consumption of molecular cuisine products will prevent diseases, 

maintain and improve human health. And this is the axiom that everyone should know to have a 

normal, fulfilling life. 
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DESIGN OF PROCESS EQUIPMENT IN THE CAD SYSTEM  

R. S. Cherepanov, A.V. Balashov, Y.V. Kremleva 

 
The article is devoted to the design of lathes with the CNC with using mechatronic modules. The example of 

the design of the CNC machine for boring of openings of the plug is given. The principle of operation of automated 

equipment is stated. 

Keywords: the lathe about the CNC, design, 3D – modeling. 

 

Industrial enterprises that produce products in conditions of large-scale and mass production 

need specialized and special technological equipment. It is impossible to purchase such equipment 

without its design. The use of universal equipment is inefficient due to its high cost and low per-

formance. 

Designers and technologists of the Altai state technical University. I. I. Polzunova together 

with the machine-building plant designs a specialized lathe for boring holes and chamfers in the 

bushing. An operational sketch of processing the hole of the bushing representative part is shown in 

figure 1. The annual production program of bushings is 120,000 PCs. 

 
 

Figure 1 – Operating sketch of the bushing hole processing 

 

Two specialized turning machines equipped with a feeder are used for the production of 

bushings. The movement of machine calipers, feeders and mechanisms for unloading parts is im-

plemented using Cam mechanisms. The first lathe bored the chamfer on the left side, the second 

lathe bored the hole and chamfered the right side of the bushing. These machines have been used 

since 1960, are physically worn out and obsolete. To continue production, a 3D model of the ma-

chine is designed in the CAD system, figure 2. 
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Figure 2 – 3D model of the machine 

 

The machine consists of a bed 1, along the guides 11 of which the left 3 and right 4 calipers 

move. In the middle part of the frame 1, the spindle 2 of the machine and the feeder 8 are placed. 

Calipers 3 and 4 are moved along the z and X coordinates using ball screw pairs 10 and stepper mo-

tors 12. On the right caliper 4 of the machine there is a boring tool 13, a rod 9, designed for pushing 

parts out of the collet of the spindle 2. On the left superport there is a tray 7 for installing 

workpieces, a chamfer cutter 14 and a tray 15 for loading parts from the machine. In the left part of 

the frame 1, a pusher of blanks 5 is installed, consisting of a housing, guides, a ball screw pair, a 

stepper motor 12 and a rod 8, which has the ability to move along the z coordinate. 

The machine works as follows: the left caliper 3 of the machine moves to the farthest posi-

tion on the x coordinate, from the feeder 6 the workpiece enters the tray 7. Next, the left support of 

the machine 3 moves along the x coordinate to the position where the axes of the tray 7 and the 

spindle 2 are aligned. The rod 8 of the pusher 5 moves to the right along the z coordinate and sets 

the workpiece from the tray 7 to the collet of the spindle 2. After installing the workpiece in the col-

let of the spindle 2, the boring tool 13 processes the hole by moving Along the x and Z coordinates 

using the right caliper 4. After the withdrawal of the boring tool 13 from the hole of the workpiece, 

the right sup-port of the machine 4 is moved to a position of alignment of the axes of the rod 9 and 

the spindle 2 with respect to the coordinate X. Then removed the stock 8, the left caliper 3 with in-

stalled fascinum cutter 14 handle hole in the workpiece with the left hand in accordance with the 

coordinates X and Z. After withdrawal of pasechnogo cutter 14 from the hole in the workpiece, the 

left caliper 3 moves the X-coordinate of the position of the alignment axis of the tray 15 and the 

spindle 2. Then the rod 9 with the right caliper 4 moves to the left along the z coordinate, pushing 

the workpiece from the collet of the spindle 2 into the tray 15 for unloading it and returns to its orig-

inal position. Then the cycle repeats. It is planned to equip the machine with a five-coordinate nu-

merical control system to adjust the technological system and implement the equipment operation 

cycle. 

The creation of a small-sized specialized two-port machine will ensure the quality of prod-

ucts with a given production program and low cost. 
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ENVIRONMENTALLY FRIENDLY "OIL" 
D.E. Dobrynin, N.N. Simonova  

 
A streaming battery as an alternative source of energy is considered. NanoFlowcell car power structure device 

is described. Principles of work, advantages of the use of a streaming battery and prospects of its wide application are 
discussed. 

Keywords: stream battery, two-component liquid, nanoparticles, energy source, electric motor 
 

The problem of finding alternative energy sources is increasingly worrying the public. This 
problem follows the problem of the irrational use of natural resources. One of the most important 
exhaustible natural resources oil is at risk of complete extinction most of all. The search for alterna-
tives to this resource lasts already for a long period. Aсcording to the prevailing opinion in science, 
oil reserves are limited and will not be restored in the near future. It is rather difficult to find a solu-
tion to this problem. Oil is an energy carrier. The use of other energy carriers to replace consumed 
oil by a significant proportion of them nowadays is practically impossible for a number of reasons. 

One of the most popular products where oil is used as the main raw material is fuel for in-
ternal combustion engines. Therefore, partially, the solution of this problem is connected with ne-
cessity to find a replacement for this type of engine. Of course, such a replacement has been found 
and successfully introduced, we are now talking about electric motors that drive electric cars and do 
not require any combustible liquid as fuel. It would seem that the problem has been solved, but the-
se cars have a number of disadvantages, like any other invention at the initial stage of its implemen-
tation. However, do not forget that progress does not stand still, and all the weak points of such in-
ventions must be eliminated in a short time and a new, completely redesigned product without any 
drawbacks should be offered to the consumer. That’s what the Liechtenstein company nanoFlowcell 
tried to do in its electric car. The explanation of these inventions will go further. 

Recently, the company introduced the first model of conceptual car nanoFlowcell Quant  
e-Sport-limousine, which characteristics amazed everyone. Four electric motors produce 925 hp. 
peak power and develop a huge torque of 2900 N • m - thrust, which cannot be realized even theo-
retically, so the electronics have to cope with such a huge power constantly. The length of a four-
seat sports car is 5257 mm. It accelerates electric cars to one hundred km in 2.8sec., and its maxi-
mum speed is 380 km/h. This type of equipment has already received permission from authorities to 
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move freely along the roads of Europe. It is worth noting one of the main advantages: the Quant-e 
(car) mileage on a single charge (=after refueling) equals 600 km, and nanoFlowcell Quantino – a 
compact sports car, that is closer to life and to serial production, can drive up to 1000 km without 
refueling[1]. 

Such high public attention is justified by the fact that the company began to use stream bat-
teries in its inventions, instead of the archaic lithium-ion. NanoFlowcell were not the first to use 
streaming batteries. This energy source was introduced to the world in 1976, when it was used by 
NASA. Streaming batteries have the constructive principles and advantages over traditional batter-
ies. 

How are these phenomenal batteries arranged? To understand the device better, it is neces-
sary to draw an analogy with the simplest galvanic cell. In a primitive "battery", the anode-
negatively charged electrode and the cathode-positively charged electrode are separated by an elec-
trolyte. The following reactions occur in the galvanic cell itself. A reaction occurs on the surface of 
the anode, during which free electrons are released, this is an oxidation reaction. On the surface of 
the cathode, in turn, a reduction reaction proceeds, which occurs with the absorption of free elec-
trons. In the process of reactions, cations move from the anode to the cathode, through the electro-
lyte, and the anions through the load: some kind of electrical circuit, for example, an electric motor. 
In lithium-ion cells, lithium cations pass from the cathode to the anode during charging, and from 
the anode to the cathode during discharge. The closed case of absolutely any galvanic cell contains 
electrodes, electrolyte, and a reserve of electroactive elements. It follows that both the power and 
capacity of the battery will be limited by the size of its containers [1].  

But this is not about streaming batteries. The device of streaming batteries does not differ 
from the device of an average galvanic cell. The significant difference lies in the fact that the 
charged particles in them are in separate containers and transported to the electrodes by pumps. 
There are two containers in a standard streaming battery: one contains liquid for the oxidative reac-
tion, and the other for the reduction one. Below is a conventional diagram of the nanoFlowcell car 
power structure device (see fig. 1) [1]. 

 
Figure 1 – Scheme of the power structure [2] 

A few words about this scheme. At the result of chemical reactions occurring in two types of 
electroactive liquid (in the diagram: "tank 1" and "tank 2"), energy is released. In the fuel cell, this 
energy is converted into the necessary electrical energy, then it is accumulated in capacitors (the 
diagram: “supercapacitor”). Capacitors, in turn, produce large portions of this energy in a short pe-
riod, due to which significant power and torque of this power cell is provided [2]. 

  The process of charging and discharging in a streaming battery occurs similarly to any oth-
er type of battery. During operation of the power tank, the concentration of charged particles in the 
tanks decreases, and during charging it increases. Therefore, the capacity of the streaming battery 
depends on the size of the fuel tanks. What is most interesting, if it is necessary to replenish the 
charge quickly, within a short period of time, the fluid can be simply replaced. The process of re-
placing this fluid is as simple as filling a gasoline car. Imagine, the battery cell produces 30 kW of 
power with an output voltage of 600V and a current of 50A with a comparable mass, its capacity is 
five times higher than the capacity of lithium-ion batteries. These excellent results can also be sup-
plemented by the fact that the output voltage of the battery practically does not decrease during op-
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eration, the capacity does not change over the years, and the declared battery life is 10,000 charging 
cycles. Of course, there are no such advantages in a lithium-ion battery [3].  

The streaming batteries "are charged" with liquid. An electrolyte liquid is poured into a spe-
cial tank, which raises the battery charge. A logical question can be asked: how often is it necessary 
to change the electrolyte? It's a matter of choice. The liquid charges in the same way as a regular 
battery. But if you need to charge the car instantly, then you cannot look for a power source and 
wait for hours. You just need to fill it with already charged "magic" liquid [4]. 

 Nevertheless, the question remains: How can you dispose of already used liquid? There are 
a lot of liquid, and it is "two-component." Where to look for a gas station if you don’t find a power 
source? NanoFlowcell can hopely cope with these challenges. But to what extent can they be suc-
cessful? This is a matter of the future [4]. 

The main goal of the company was the development of an innovative fluid, the use of a fun-
damentally new source of energy in electric vehicles, which they managed to implement successful-
ly. The company's power tanks are capable of delivering their energy rather quickly, in large por-
tions, and they have superior characteristics. Application of this kind of energy source provides 
such an impressive peak power and dynamic characteristics of nanoFlowcell electric vehicles. If the 
company manages to meet all the challenges in the nearest future, then various types of equipment 
and devices will be able to operate on two-component fuel. Liechtensteiners found the only well in 
the world with environmentally friendly "oil".  

Innovation of engine of this type will help to abandon application of oil, as a raw material, 
for the production of the most mass product – fuel for internal combustion engines forever.  

Based on the foregoing, it is necessary to popularize this type of alternative fuel in order to  
preserve depleting natural resources, which are now being reduced on a massive scale.  
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EXTRACTION OF URANIUM FROM SEAWATER USING NEW ADSORBENTS 
T.O. Dracheva, N.N. Simonova 

 
 Scientists created a substance that can absorb a large amount of uranium from water and easily extract it. One of 

the most effective was the adsorbent - siderophore. The idea was taken from microorganisms that are released from 
excess iron in the body with the help of special molecules of iron-transporting proteins. The "polymerized" siderophore 
successfully absorbs only uranium. Adsorbed uranyl ions can be easily “washed away” from the absorbent with an 
aqueous solution of alkali. Development methods are applicable to obtain an adsorbent with a higher uranium capacity 
and to extract various useful chemical elements from seawater. 

Keywords: ligand, siderophore, uranium, absorbent, adsorbent, chelating class 

 

About four billion tons of uranium are dissolved in seawater in the form of compounds, which 

is a thousand times more than is available in all known terrestrial sources. These reserves are capa-
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ble of providing nuclear energy with resources for millennia. However, the concentration of this 

valuable chemical element in water is extremely low and is approximately three milligrams per ton 

of water. Uranium is evenly distributed throughout the volume of water. This means that getting it 

out of the water is extremely difficult. For nearly fifty years, chemists have been trying to extract 

uranium using various methods. But up to this point, it was impossible to extract a sufficiently large 

amount of it. 

 Chemists from the United States have been working for many years to create a substance that 

can “absorb” a large amount of uranium from water and easily give it away. Scientists have tried 

various methods: they used ion-exchange resins, modified proteins and various inorganic materials. 

One of the most effective substances for trapping the uranyl cation was the adsorbent, which con-

tains amidoxime and imide-oxime groups. This absorbent does not dissolve in water, which is a 

good advantage, and its adsorption capacity is more than four grams of mined uranium per gram of 

adsorbent. But even this effective absorbent has a flaw it has low selectivity. Together with uranium 

particles, the adsorbent also traps vanadium ions, the content of which exceeds the concentration of 

uranium. Therefore, the resulting particles will have to be cleaned of impurities, which will require 

additional large costs and time. Accordingly, this method, although effective, is not economically 

profitable, since such uranium cannot be used in large quantities in industry [1]. 

In 2019, a group of Chinese scientists developed a method of Photoinduced Multiple Effects 

to Enhance Uranium Extraction from Natural Seawater by Black Phosphorus Nanosheets. The re-

searchers based on their experiments in the photoinduced photothermal, photoelectric, and 

photocatalytic effects of black phosphorus (BP) nanosheets, a BP‐PAO fiber with enhanced urani-

um extraction capacity and high antibiofouling activity fabricated by compositing BP nanosheets 

into polyacrylamidoxime (PAO). The photothermal effect increases the coordination interaction be-

tween UO22+ and the functional amidoxime group, and the photoelectric effect produces the sur-

face positive electric field that exhibits electrostatic attraction to the negative [UO2(CO3)3]4−, 

which  increases the capacity for uranium adsorption. The photocatalytic effect endows the adsor-

bent with high antibiofouling activity by producing biotoxic reactive oxygen species. Owing to the-

se three photoinduced effects, the photoinduced BP‐PAO fiber shows a high uranium adsorption 

capacity of 11.76 mg g−1, which is 1.50 times of the PAO fiber, in bacteria‐containing natural sea-

water [2]. 

American researchers led by Alexander Ivanov and John Arnold of the Oak Ridge National 

Laboratory and Lawrence National Laboratory decided to focus on iron-transferring proteins - 

siderophores. The idea was taken from microorganisms (some bacteria and fungi), which are re-

moved due to excess iron in the body using special molecules of these proteins. 

Siderophores belong to the class of chelating (extracting) compounds with nitrogen and oxy-

gen donor groups that get rid of excess iron. According to scientists, these substances are potential 

ligands for the binding of f-elements, which include uranium. In 2019, researchers synthesized an 

artificial siderophore – bis [hydroxyl (methyl) amino]-4-morpholino-1,3,5-triazine (H2BHT). And 

they connected it with a modified copolymer of ethylene and acrylic acid. 

Having tested the new adsorbent in practice, the scientists obtained the following results: it 

turned out that the "polymerized" siderophore successfully absorbed only uranium, without affect-

ing vanadium ions. Adsorbed uranyl ions can be easily removed from the absorbent by washing it 

with an aqueous alkali solution. However, this absorbent also has a defect – its adsorption capacity 

is only 0.1 grams of uranium per gram of adsorbent. But, despite this fact, the development of a 

"polymerized" siderophore is a breakthrough in the field of uranium mining. 

In the future, scientists plan to develop the idea of siderophore to obtain an adsorbent with a 

higher uranium capacity and apply similar development methods to extract various useful chemical 

elements (for example, gold) from seawater [3]. 
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THE PROCESS OF MOVING BUILDINGS IN THE USSR 
V.A. Duvanov, I.A. Masacheva  

 
Abstract: The history of the beginning of the movement of buildings in the world is briefly touched. The pro-

cess of moving buildings in the USSR with specific examples is described in detail. The tasks facing the engineers of 

that time, engineering and technical surveys carried out in the process of work, and the difficulties that had to be en-

countered are outlined. The key events and reasons that contributed to the movement of buildings in the USSR are iden-

tified. Named the engineers who supervised the work. 
Key words: moving buildings, engineer, house, separated from the foundation, building collapse, reconstruc-

tion. 

 

First of all, it should be noted that the engineering task of moving buildings was solved long 

before the Soviet period. As early as 1445, the Italian architect Aristotle Fioravanti carried out the 

work of moving the bell tower of the church of Santa Maria Maggiore. The small-sized bell tower 

had a height of 25 m and a weight of about a thousand tons. To prevent cracks, the architect placed 

the building in a cage made of powerful wooden beams. Wrenches were planted on axles dug into 

the ground, and ropes passed through a system of blocks pulled the tower along runners. According 

to Russian information, craftsman Dmitry Petrov from the city of Morshansk in the Tambov prov-

ince in 1812 moved the wooden church of St. Nicholas the Wonderworker 30 meters along with 

parishioners inside. There were no other data on the movement of massive buildings in the literature 

until the mid-19th century, when large-scale work began on the movement of one- and two-story 

buildings in America. So, in 1870, a commercial company specializing in the movement of various 

buildings was registered in the city of New York. In pre-revolutionary Russia, for the first time in 

Moscow in 1898, under the guidance of a railway engineer I.M. Fedorovich on Kalanchevskaya 

street, work was carried out to move a two-story brick building 22 meters long and 12 meters wide 

weighing 1840 tons. The house prevented the expansion of access roads of the Nikolaev railway. 

Residents of the house were evicted, the building was pulled together by three steel pre-heated 

belts. A special frame of metal beams was brought under the building itself, then the building was 

cut from the foundation. Engineer Fedorovich used forged steel car axles as rollers, of which there 

were an excessive amount at the station. In order to cut the brickwork, a steel strip twisted with a 

«screw» was used. The building was «torn down» with jacks, and then moved with the help of 

winches along a curved path. In the next 1899, engineer Rosten on Malaya Gruzinskaya Street al-

ready moved two buildings that interfered with the construction of the church. Both Fedorovich and 

Rosten relied on the experience of American engineers. The movement of buildings sometimes 
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ended tragically. For example, at the beginning of the 20th century, in the Austrian city of Nagold, a 

hotel building collapsed while carrying out movement work. Its wreckage became a grave for 53 

people. 

In the 30s of the last century, a new period of movement of buildings was noted in the Sovi-

et Union, due to the fact that in 1934 a plan for the reconstruction of the capital, the city of Mos-

cow, was adopted. The main need for the transfer of buildings was due to the fact that some build-

ings made it difficult to expand the main thoroughfares and squares. For example, the narrow 

Tverskaya street, renamed Gorky Street, according to the reconstruction plan, was supposed to be 

«the road of heroes and demonstrations». The Museum of Fine Arts (A.S. Pushkin State Museum of 

Fine Arts) served as an obstacle in order to break the Lenin avenue to the Palace of Soviets, de-

signed on the site of the Cathedral of Christ the Savior. The middle of Kolkhoz Square was occu-

pied by the Sukharev Tower, the History Museum, etc., prevented the review of Red Square. These 

buildings were treated differently. So, Sukharev’s tower was simply demolished. The historical mu-

seum remained in place, although the world-famous architect Le Corbusier insisted on its demoli-

tion. The movement of houses on Gorky Street began only in 1938. 

The first building displaced in the capital from its place in 1937 was the house on the corner 

of Osipenko Street, which prevented the construction of entrances to the then-built Krasnokholmsky 

bridge. The five-story L-shaped building was divided with two jackhammers from the roof to the 

foundation into two parts, One part was moved along curved rails into the quarter, with a 30 ° turn. 

To do this, 27 electric jacks were involved. To ensure the rotation of the building around its axis on 

all jacks on their rods, a special thread pitch was calculated and installed. The work was a complete 

success. To commemorate this event, the children's writer Agniya Barto wrote the poem «The 

House Moved», which told how the boy Syoma did not find his home: «Syoma was not at home for 

a long time - Rested in Artek Syoma, and then he got on the wagon, And he returned to Moscow. 

Here's a familiar twist - But not at home, not at the gate! And it stands in a fright of Sema And rubs 

his eyes with his hands. The house stood on this place! He disappeared with the tenants together!» 

In the autumn of 1937, it was decided to move a five-story apartment building on 

Serafimovich Street (house No. 5/16), which consists of four entrances. The building impeded the 

construction of the Big Stone Bridge. The work was headed by the largest Soviet specialist in the 

movement and straightening of buildings, Emanuel Handel. He was known for such works as 

straightening minarets in Samarkand and bell towers in Yaroslavl and the Big Elms. The peculiarity 

of moving a residential building along Serafimovich Street was that it was necessary to raise a 

building weighing about 7,500 tons to a height of about two meters. Given that the soil at the base 

of the building was weak, its movement was carried out so smoothly that the residents remaining in 

the house could not immediately notice the beginning of its movement. For normal functioning dur-

ing the shift, communications suitable for the house (sewer, water supply) were temporarily con-

nected using flexible cables. 

The general reconstruction plan of the capital involved the demolition of many buildings lo-

cated close to city highways. For individual buildings, it was decided to move them deeper into the 

building. To carry out this kind of work, a Trust for the Restructuring and Relocation of Buildings 

was created. Mostly the builders of the Moscow metro worked in it. Initially, to test the methods 

and techniques for moving buildings, the trust moved six small buildings, and then the trust moved 

on to moving large objects. From the philistine point of view, the task of transferring a multi-story 

building seems impossible and unrealistic. Of course, the process of moving the building is very 

time-consuming and requires preparation for several weeks or even months. However, subject to all 

safety precautions and a carefully thought-out technology of work, the «relocation» of the house 

took place without problems. Previously, before moving the building, it was separated from the 

foundation with the help of special cables, pre-installing it on powerful jacks. Then, along the 

planned route along which the house was moving, 535 trenches were dug, in which sleepers were 

laid on a solid concrete base, and special rollers were placed on top. During the movement, the en-

closed in a kind of metal frame put on I-beams and finally separated from the foundation, the house 
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moved to the desired distance in a given direction. For this purpose, powerful winches were used 

that towed the building forward, and jacks that pushed it from behind. 

During the reconstruction of the capital in 1938-1940. some buildings located on the even 

side of Gorky Street (modern Tverskaya) needed relatively little movement. At the same time, 

buildings that did not have historical value were ruthlessly demolished. But house number 24 (the 

former Savvinsky Compound) was «lucky». Residents requested to keep the building as an architec-

tural masterpiece in the neo-Russian style. The request was considered by the first secretary of the 

Moscow city committee of the CPSU (b) Nikita Khrushchev. They decided to move the house. The 

main difficulty in moving the building was its weight - 23 thousand tons. But this was almost the 

decisive circumstance of the transfer of the building. In the USA, by that time, the eight-story tele-

phone exchange in Indianapolis, weighing only 11 thousand tons, was the heaviest displaced build-

ing. Another feature of the move of this house was, firstly, the performance of work without evict-

ing tenants, and secondly, the final stage of the transfer took place at night. The result of the «relo-

cation» impressed everyone: many of the residents noticed the change of location of the house only 

in the morning. 

It should be noted that sometimes the movement of buildings occurred with complications. 

So, in 1939, there were complaints from the residents of the recently moved house No. 77 on Polina 

Osipenko Street (now Sadovnicheskaya Street) that after moving their house was never connected 

to the gas network. In addition, the house, moved to a muddy place, covered with sand, soon began 

to subside and fail. To eliminate such phenomena, the foundation of the building was reinforced 

with powerful piles, at the base it was compacted by ramming, for which tons of soil were brought. 

However, after almost thirty years, a terrible tragedy occurred in this house. On the eve of the new - 

1968 - year, two explosions thundered inside the first building of the building. The shock wave was 

so powerful that many residents with parts of the house were thrown to the Krasnokholmsky bridge, 

one of the women landed with a balcony on the Garden Ring. Many of the residents escaped with 

fright and minor injuries. However, all residents of the upper floors - 147 people - were killed. Ac-

cording to the official version, the tragedy occurred due to an explosion of domestic gas. They also 

considered versions of the terrorist attack, the explosion of a bomb left over from the time of the 

war and even the presence of anomalies in the bowels of the earth. 

One of the most significant and labor-intensive movements was the transfer of the building 

of the former Moscow City Council, where the Moscow City Hall is currently located (Tverskaya, 

13). With the expansion of Gorky Street in 1940, the building had to be moved 14 meters deep. The 

uniqueness of the work was that the house moved with the basement, while the employees contin-

ued to work in their offices. Even more complicated work was done when moving the building of 

the oldest Moscow Eye Hospital, located on the corner of Gorky and Mamontovsky Lane. The 

house was not only removed deep into the quarter, but also turned around 97 - so that the facade of 

the hospital began to look at the lane. 

The practice of moving buildings was continued after the Great Patriotic War. So, in the fall 

of 1958 two buildings were simultaneously moved: the VODGEO Research Institute and the Re-

search Institute. Both buildings were moved about a hundred meters. In 1979, the house of the pub-

lisher Sytin, who was blocking the newly-built «Izvestia» building, was moved almost 30 meters to 

Nastasya Lane. The house was badly damaged when moving. In 1983, metropolitan engineers 

moved the building of the Chekhov Moscow Art Theater, while moving the space between the stage 

and the hall. This work was the last in a unique series of movements of Moscow buildings. In the 

post-Soviet era, such projects turned out to be too expensive, and the practice of moving and mov-

ing buildings both in the capital and throughout Russia had to be stopped. 
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EFFECTIVENESS OF ANTI-CORRUPTION MEASURES 

IN THE RUSSIAN FEDERATION 

A.V. Fadeeva, N.A. Bobrovskaya 

 
The article considers the most common anti-corruption measures. The authors present the modern state of cor-

ruption in the Russian Federation. The consequences of corruption are given. The governmental measures are listed, 

described and analyzed. Their advantages and disadvantages are noted. Special attention is given to the effectiveness of 

the existing anti-corruption measures. Conditions for optimization anti-corruption measures are mentioned. The im-

portance of creating a single mechanism in solving this problem is emphasized.  

Key words: corruption, society, government, elimination of corruption, anti-corruption measures, preventing. 

  

Nowadays, corruption is a common thing in the most countries, but it remains one of the 

global problems of the modern world. It prevents the development of all spheres of society in every 

state. It is the main factor in the stagnation of economy. It divides societies into rich and poor peo-

ple creating social inequality between them. It is the main thing that undermines national security. 

Leaders of the legislative branch of power, as well as public organizations and ordinary citizens of 

the Russian Federation, are worried about the problem of corruption, and discuss it during official 

meetings and in social networks. Corruption is a problem that concerns each member of the society, 

because it significantly worsens the standard of living of the population. Some citizens of the coun-

try gain wealth at the expense of funds that could be directed to various spheres of public life – edu-

cation, healthcare, and infrastructure. 

In Russia, this problem is considered to be one of the most acute and significant. Based on 

the data from Transparency International in 2019, the Russian Federation ranks 128th in the corrup-

tion perception rating, gaining 28 points. Over the past three years, the country's situation has dete-

riorated significantly. However, it should be noted that the official statistics are often underestimat-

ed, and in real life, the level of corruption in the country is much bigger [1]. 

The current state of corruption in Russia can be characterized as follows: 

 the state sets an unattainable goal – the eradication of corruption forever 

through targeted programs; 

 the solution to this problem through anti-criminal measures, neglecting the 

prevention of this problem, developing social justice; 

 implementation of anti-corruption policies by federal executive bodies, in-

stead of combining all levels of government: federal, regional and local; 

 many regions and republics fail in actualization goals and tasks that are annu-

ally determined by the President of the Russian Federation [2]. 
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The elimination of corruption by creating urgent targeted programs is considered to be im-

possible. The measures taken against this global problem are constant, therefore, it requires stable 

public programs that will help slow down or completely eliminate the growth and development of 

corruption. It should affect each citizen, society, state. Without continuous opposition, corruption 

has the ability to increase. Therefore, more attention is being paid to improving anti-corruption pol-

icies. 

When implementing such a policy, it is necessary to appeal to the consciousness of citizens 

from an early age so that each person develops an intolerant attitude towards corruption-related 

crimes, and implement a policy of harsh measures for commission of such crimes. 

The basis for effective corruption control can only be the federal law. The first of the trans-

formations of the current law was the amendments to the obligations of individuals and legal enti-

ties each year to provide information on income, expenses, property and property obligations of 

their wives / husbands and minor children and on responsibility for the late provision of this infor-

mation. 

This amendment has helped to reduce the number of corruption crimes committed by per-

sons using their official position and significantly impede their implementation. It is applicable to 

senior officials of the state, senators of the Federation Council and deputies of the State Duma, who 

previously had immunity from justice. 

It should be emphasized that regulatory legal acts, such as Federal Law of the Russian Fed-

eration dated December 25, 2008 No. 273-ФЗ “On Combating Corruption”, Decree of the Prosecu-

tor General of the Russian Federation No. 797/11 and the Ministry of Internal Affairs of Russia No. 

2 dated December 13, 2016 “On the introduction of the lists of articles of the Criminal Code of the 

Russian Federation used in the formation of statistical reporting, Federal Law of the Russian Feder-

ation of July 17, 2009 No. 172-ФЗ On Anti-corruption Examination of Normative Legal Acts and 

Draft Normative Legal Acts ”, Decree of the Prosecutor General of the Russian Federation No. 

487/11 and the Ministry of Internal Affairs of Russia No. 1 dated July 12, 2019“ On the Enactment 

of the Lists of Articles of the Criminal Code of the Russian Federation Used in the Formation of 

Statistical Reporting ”, are mostly oriented to prevention, suppression and identification, but do not 

affect the causes and premises of corruption crimes. These normative acts in most cases do not 

solve the task set for the state – the formation of anti-corruption behavior and legal awareness in the 

society. 

Governmental measures in most cases consist in meetings of governmental bodies, institu-

tions and committees, as well as interviews with senior officials. For example, the words of the 

Russian public and political figure K.E. Dobrynina sounds like this: “Corruption crimes are espe-

cially hidden, therefore this problem must be covered by the media and brought to the general pub-

lic, and this will be the driving force that will ensure the process of educating the public in the field 

of corruption and the disclosure of corruption crimes and assaults. Also, assistance in this matter 

should be provided by public organizations that interact with law enforcement agencies and state 

authorities” [3]. 

As a part of the implementation of anti-corruption measures, the President of the Russian 

Federation on June 2, 2018 approved the National Anti-Corruption Plan for 2018-2020. In this re-

gard, emphasis is placed on measures that are being taken for against powerful corruptionists. Their 

corrupt practices have resulted in the problems in many public institutions of power, in the limited 

implementation of social reforms, and in the country's economy slowdown in growth. All this can 

affect the image of Russia in the international arena [3]. 

Of course, measures to combat corruption have improved significantly when compared with 

previous years. However, in order to form a single mechanism for combating corruption, it is neces-

sary to continue personnel preventive work for all organizations: state and non-state, to optimize the 

work of all public services in the direction of detecting, preventing and holding accountable persons 

who have allowed themselves corrupt actions. 

Anti-corruption measures have improved significantly in the last few years. However, in or-

der to form a single mechanism for combating corruption, it is necessary to continue personnel pre-
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ventive work for all organizations: state and non-state, to optimize the work of all public services in 

the direction of detecting, preventing and calling to account individuals and organizations that have 

committed corruption crimes. 

To optimize anti-corruption measures, it is important for government to be involved in it and 

for all spheres of society to deal with it, to give ordinary people the opportunity to take part in pre-

venting it. A more detailed study of all types of corruption is necessary. Indeed, without a theoreti-

cal basis, it would not be possible to create an effective mechanism of anti-corruption policy. 
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FUTURE OF MACHINE LEARNING 

I.A. Fyodorova, I.A. Manuhina 

 
This article discusses the trends in the development of machine learning technologies. The main directions have 

been identified. Opportunities for the development of information technologies in other fields of science have been con-

sidered. Options for the application of machine learning technologies and possible ways to implement them are given. 
Some projections have been made for the nearest future of machine learning. 
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As we know human cooperation is the most powerful force in human history. Now we see a 

new kind of collaboration – human cooperation with intelligent machines. It’s a new era of our life. 

People can’t imagine their life without the technologies like speech recognition or search systems. 

All this things are related with machine learning. 

Machine learning is a scientific discipline that focuses on how computers learn from data. 

The information explosion has resulted in the collection of massive amounts of data, especially by 

large companies such as Facebook and Google. This amount of data, coupled with the rapid devel-

opment of processor power and computer parallelization, has now made it possible to obtain and 

study huge amounts of data with relative ease. 

Machines have become an essential part of human life. But let’s look to the future. Here are 

some predictions about machine learning based on current technology trends and ML progression. 

For example, medical science stores the outcomes of medical tests from measurements as 

diverse as magnetic resonance imaging (MRI) scans and simple blood tests. And machine learning 
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is being applied to this data to help doctors understand, and predict, how cancer spreads, meaning 

more effective treatments can be developed.  

Machine learning can help significantly in digital marketing. Machine learning allows a more 

relevant personalization. Thus, companies can interact and engage with the customer. Sophisticated 

segmentation focus on the appropriate customer at the right time. Also, with the right message Com-

panies have information which can be leveraged to learn their behavior. It will help to significantly 

increase sales.  

Astronomy now uses digital telescopes, so that each night the world’s observatories are stor-

ing incredibly high-resolution images of the night sky; around a terabyte per night .Data from deep 

space is being collected here on Earth – and after being analyzed with machine learning, is helping 

us to unlock the secrets of black holes. 

Teachers can use machine learning to check how much of lessons students are able to con-

sume, how they are coping with the lessons taught and whether they are finding it too much to con-

sume. Of course, this allows the teachers to help their students grasp the lessons. Also, prevent the 

at-risk students from falling behind or even worst, dropping out. 

Machine learning helps to find new energy sources, to analyze minerals in the ground, to pre-

dict refinery sensor failure; it makes possible streamlining oil distribution which is quite efficient and 

cost-effective. These are the examples of how machine learning is used in oil and gas industry and 

their number is still expanding. 

As transportation industry is based on making routes more efficient and tries to predict prob-

able problems to increase profitability, it has got a great demand for data analysis to identify poten-

tial patterns and trends. The data analysis and modeling aspects of machine learning are important 

tools to delivery companies, public transportation and other transportation organizations. 

The two key purposes for all kinds of businesses in the financial industry to use machine 

learning technology are: to identify important insights in data, and prevent fraud. The insights can 

identify investment opportunities, or help investors know when to trade. Data mining makes it possi-

ble to identify high-risk clients; cybersurveillance helps to pinpoint warning signs of fraud. 

Now we have machine learning technology that aids the multiple layers of protection by au-

tomating complex tasks and detecting cyber-attacks on its own. Not only this, but machine learning 

can also be extended to react to cybersecurity breaches and mitigate the damage. It automates re-

sponses to cyber-attacks without the need for human intervention. Going forward, machine learning 

will be used in advanced cyber defense programs to contain and save damage. 

In the future, the much talked about Internet of Things will become increasingly tangible in 

our everyday lives. Especially as AI and machine learning technology continues to become increas-

ingly affordable. We can see a future where machines will be able to predict a change using real-time 

data and make changes accordingly. However, as the number of AI devices increase, we will need to 

ensure we have an infrastructure to match.  
As machine learning is becoming more sophisticated, we’ll see increased usage of robots. 

Robotization depends on machine learning for accomplishing various purposes, including robot vi-

sion, self-supervised learning, and multi-agent learning. Soon, we expect robots to become more in-

telligent at accomplishing tasks. Drones, robots in manufacturing places, and other types of robots 

are likely to be used increasingly to make our lives easier. 

Without reserve, we can say that machine learning is going big day by day, and in the nearest 

future, we will be experiencing added applications of this innovative technology. With machine 

learning, we can forecast different situations and make quick decisions while riding on advanced 

machine learning solutions. Precision, accuracy, objectivity are the main characteristics of this tech-

nology. Machine learning is impeccable, and this is the key to success in many areas. 
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THE METHOD OF TECHNICAL DOCUMENTATION CONFORMITY ASSESSMENT  

DESIGNED FOR RAIL WAGON REGULATORY REQUIREMENTS 

R.S. Gavrilov, N.I. Mozgovoi, Y.V. Kremleva  

 
The existing system of development and commissioning of products for the construction of railway rolling stock 

provides the examination of technical documentation. Today, the methods of examination are not regulated by any 

normative document. The main (generalized) requirements to the product design are given. The main issues arising as a 

result of the work are considered. 

Keywords: working out, statement on manufacture, production, railway rolling stock, examination, technical 

documentation, methods, regulations, normative document. 

 

In connection with the increasing requirements for the design of the product, as well as for 

the preparation of production, on the part of regulatory authorities, standardization and certification 

bodies, there is a need to conduct a set of works on the evaluation of technical documentation, the 

importance of which is to prevent inconsistencies established by regulatory documents to the re-

quirements at the early stages of the life cycle of the product (development and production), which 

have a negative impact on quality during the development and production of the product.   

The existing System of Development and Production Launch of Products for Construction 

of Railway Rolling Stock and its Components [1] provides for the evaluation of technical documen-

tation in the form of an expertise. The expertise establishes the fact of conformity or non-

conformity of characteristics of the newly developed product, based on the initial data - technical 

documentation, the basic requirements that provide:  

 safety during development, manufacturing, operation and repair; 

 strength and dynamic qualities of the design; 

 reliability of the design; 

 occupational and environmental protection in manufacturing; 

 stable quality in production; 

 efficiency during operation (technical and technical-economic indicators). 

The assessment can be both objective and subject. Are investigated either separate kinds of 

the technical documentation (the design documentation, the technological documentation, organiza-

tional-methodical documentation, etc.), or all volume of the documentation developed at a concrete 

stage of stages of developmental works and statement on manufacture is exposed to an estimation. 

One of the most significant questions for today, arising at an estimation of the technical 

documentation is absence of a technique and regulations of its carrying out that leads to following 

problems:  

a) lack of guidance on the purpose of the scope of technical documentation to ensure that the 

raw data required for the assessment are sufficient; 

b) recommendations are needed to establish criteria for evaluating the object or subject of 

the evaluation; 

c) there are no recommendations on the use of evaluation criteria with an indication of spe-

cific documents used in the work to ensure the objectivity of evaluation results and conclusions; 

d) there is a need to clearly articulate the issues to be addressed in the evaluation of technical 

documents to ensure that the results of evaluations and conclusions are unambiguous; 
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e) recommendations on organization of discussion of the revealed discrepancies with the 

customer and development of measures on their elimination have not been worked out. 

From the above, it follows that the legitimacy of the document executed as a result of works 

on evaluation of technical documentation should be questioned, since the rerun of work under other 

circumstances (another expert organization, another person conducting work on evaluation of tech-

nical documentation, etc.) may lead to results different from those previously obtained, proving the 

bias of conclusions.  

The method of evaluation of technical documentation developed by us will allow us to en-

sure the objectivity of the conclusions drawn as a result of the evaluation, and will allow us to re-

produce the evaluation with the appropriate results under other circumstances. 
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PARTICLE FORMATION AT SURFACE COPPER MELTING 

V.S. Gertsen, B.F. Demyanov, Yu.V. Kremleva 

 
The aim of this work is to study the features of the phenomenon of heterogeneous melting of the surface of a 

bulk material using copper as an example. 

Key words: M1 grade copper, spherical particles, melting. 

 

At present, the phenomenon of a decrease in the melting temperature of nanocrystalline ob-

jects with a decrease in their size is not in doubt. There are many studies of this effect for various 

materials, for example. The reason for lowering the melting temperature is that with the transition to 

the nanometer scale, the volume fraction of surface atoms becomes comparable with the volume 

fraction of atoms inside a nano-object. Surface atoms are less related to each other, which leads to 

an easier transition of the surface layer to the liquid state. 

Less studied is surface melting in bulk materials, although the melting mechanism is the 

same as in low-dimensional objects. Many researchers note that in real-life metals, the melting pro-

cess is heterogeneous due to the presence of a surface. Due to the change in interatomic interaction, 

the amplitude of vibrations of atoms located on the surface is significantly higher than in volume. 

Crystal surface melting can occur at a temperature whose value is lower than for bulk material. Ac-

cording to some reports, it can reach half the melting temperature of bulk material. Thus, the melt-

ing of both nanoscale and bulk materials starts from the surface, then the melt front moves inside 

the crystal. Complete melting of the material occurs at a certain equilibrium temperature, which is 

considered the melting point.  

Copper grade M1 in the initial state was a rolled sheet. A sample in the form of a plate 

10x10 mm in size was cut from a sheet. One of the surfaces of the plate was mechanically polished 

immediately before heating. In this case, the oxide film was removed. The heating was carried out 

in vacuum at T = 950 ° C, which is 133 degrees lower than the melting temperature (Tmelt = 
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1083° C) of bulk copper material. When heated, a vacuum of 10-2 mm was provided. The exposure 

time at a temperature of 950° C was 8 hours. Cooling was carried out with the furnace by natural 

spontaneous cooling while maintaining a vacuum. The surface of the heat-treated samples was stud-

ied using an Lumam-8R optical microscope. 

In fig. Figure 1 shows a micrograph of the surface of the sample after heating. It can be seen 

that there is a large number of particles having an equiaxial shape close to spherical. Particle count-

ing showed that in this region the particle density is ρ=0,014 µm
-2

. The average particle size is 5 

microns. It should be noted that for statistical processing grains with the largest particles were se-

lected. Often there are regions of filled particles with sizes of about 1 μm, which makes it difficult 

to measure, because their sizes are at the limit of resolution of the optical microscope. 

 
 

Figue 1 – The surface structure of copper after annealing 950º С 

The formation of spherical particles on the surface of copper can be associated with surface 

melting. Transformations on the surface during heating are shown schematically in figure 2. The 

surface of a polycrystalline metal consists of sections with different crystallographic orientations. 

Figure 2a shows the surface before heating, it is a flat surface consisting of the surfaces of grain 1 

and grain 2. The grains are randomly oriented, therefore, the properties of their surfaces can vary 

significantly. In particular, they have different surface energies. Therefore, the melting temperature 

of these surfaces will also be different. When heated, the surface of one of the grains will melt at a 

lower temperature. Figure 2b shows the beginning of surface melting; grains with the highest sur-

face energy melt. With increasing temperature, melting occurs over the entire surface (fig. 2c), 

however, the thickness of the molten layer will vary from grain to grain. With prolonged exposure, 

the melt layer becomes uniform over the entire surface of the sample (fig. 2d). 

Our studies have shown that at 950 ° C, the surface layer of copper melts. A thin liquid film 

forms. Under the action of surface tension forces, the liquid film breaks and collects into spherical 

droplets (fig. 2e). The driving force behind the formation of droplets is a decrease in surface energy. 

Knowing the density of particles and their size, it is possible to determine the thickness of the mol-

ten layer. The total volume of particles V is equal to the volume of the molten layer of thickness h. 

Considering the particles to be spherical, the layer thickness can be estimated from the ratio: 

      (1) 

where ρ- is the particle density, S- is the surface area, h- is the melt thickness, R- is the average ra-

dius of the particles. 
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Figure 2 – Stages of particle formation during surface melting 

 The evaluation carried out for the region shown in figure 1, with an average particle size of 

5 μm, gave a value of h = 800 nm. Cooling the sample leads to crystallization of the droplets. As a 

result, the shape of the droplets can remain spherical or acquire a cut (fig. 2f). Such faceted crystals 

are shown in figure 3. Figure 3 shows the region with the largest particles found in our samples. 

Measurements showed that the average particle size in this region is 7 μm. 

 

 
 

Fig. 3. Cutting particles after crystallization 

 

The conducted studies confirm the position that the melting process of real objects is hetero-

geneous, since real objects always have a surface. A liquid layer on the surface of the solid phase 

occurs at temperatures lower than the reference equilibrium melting temperature of the bulk materi-

al. The thickness of the liquid layer on the surface depends on the temperature and structure of the 

surface. The surface melting process is accompanied by the disintegration of a thin film into drop-

lets and the formation of faceted or spherical particles in the submicron range. 

In copper, the surface melting process is already pronounced at T = 950 ° C, which is 133 

degrees lower than the melting temperature of bulk material. In this case, the molten layer is divided 

into droplets, the size of which depends on the crystallographic orientation of the surface. The size 

of the crystals formed is of the order of 1 µm; the largest crystals reach 7 µm. The density of the 

crystals is ρ=0,014 µm
-2

. Assessment of the maximum thickness of the molten layer shows a value 

of 800 nm. 
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ECOLOGICAL INSULATION SOLUTIONS 
E.S. Goncharov, V.G. Besedina  

 
An analysis of the most popular insulation materials used in construction today was made. The authors of the 

article indicate that such insulations are often made of materials which emissions into the environment lead to its pollu-

tion and adversely affect human health. Instead of insulations from inorganic products, the authors propose the use of 

environmentally friendly building materials. 

Key words: wall insulation, ecology, building materials, energy efficiency, insulation material. 

 

Providing insulation is an important stage in the design and construction of residential build-

ings. In the harsh cold climate heat losses are a serious problem for any residential building, occur-

ring through window and door openings, foundation, roof, and of course, the exterior walls. Of all 

the elements of the building walls are generally responsible for the greatest outflow of heat from the 

premises, hence the demand for new effective technologies and methods for thermal insulation of 

walls which could reduce heating costs while ensuring the most comfortable indoor microclimate. 

According to experts, wall insulation can reduce heating costs up to 67 percent, while the insulation 

of the foundation  only up to 10-20 percent, of the roof  up to 40 percent [1].  

An architect’s choice of insulation material nowadays is not driven by customer’s prefer-

ences to ensure maximum comfort, but also by the need to comply with increasingly stringent envi-

ronmental requirements for energy efficiency of buildings in connection with the obligations ac-

cepted by many countries to reduce CO2 emissions. For example, in Canada, the required energy 

efficiency for buildings increased by 15% [2], and in the United Kingdom – by 25% compared to 

2006 [3]. Besides, there are regulations on possible health hazard as well as recycling of utilized 

material. Thus, an important pre-condition for building materials to be used for thermal insulation 

of buildings is an assessment of their environmental performance, which makes it relevant to review 

the main materials commonly used for insulation of walls based on their environmental characteris-

tics. On the one hand, this involves assessing the impact of these materials on the environment and 

on the other  the possibility of using them while meeting the requirements for living quarters, safe 

for human health and satisfying the need for safe and comfortable accommodation.  

Now the most popular in the building insulation materials are fiberglass, polyurethane 

(PUR) foam, expanded polystyrene (EPS), and mineral wool. 
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Polyurethane foam and polystyrene are petroleum-based products supplied in a form of pre-

made rigid or flexible sheets or sprayed on the surface as liquid with subsequent solidification. Up-

on heating polystyrene emits toxic gases [4]. 

Mineral wool is produced from molten rock or blast furnace slag and consists of microfibers. 

The advantages of such insulator are its durability,  due to mechanical strength, resistance to mois-

ture and mildew,  and also its incombustibility. However, this material comprises a phenol-

formaldehyde, which is a part of the binder, and in pure form is a poison [4]. 

Fiberglass is a type of mineral wool, which consists of glass fibers. The advantages of this 

material are increased chemical stability, strength and elasticity. The main disadvantage of this in-

sulator lies in the considerable fragility of the fibers. Broken off fine glass particles cause skin irri-

tation and pose great health hazard in case of contact with eyes or respiratory tract [4]. 

In addition to this, virtually all of these insulating materials are not sent for recycling after 

the expiration of their useful life and do not decompose in the environment [4]. Thus, we see that 

the most popular insulation materials often pose a risk for human health. 

Let us now consider the materials for thermal insulation made of natural products. The fol-

lowing natural materials with high level of thermal resistance are commonly used for thermal insu-

lation: flax, straw, cotton, wool, etc. [5]. Even in ancient times, these materials were widely utilized 

in architecture and construction owing to a number of their useful characteristics. Innovative tech-

nologies have improved the performance of these materials. At the moment, the following insulat-

ing ecomaterials are represented on the building materials market. 

Ecowool is grained insulation obtained by sequentially dry milling recycled paper, with 

thermal conductivity of 0,038-0,047 W / (m · ° C). The disadvantage of working with ecowool is 

that the manual way is too time-consuming, and mechanized application is impossible without spe-

cial equipment and qualified professionals [4]. 

Wood-fiber insulating boards (MDF) are prepared from wood waste and agricultural waste, 

having the heat capacity of 0.07-0.08 W / (m · ° C) [4]. 

Ekoflax (flax-based insulator) is produced from the virgin (not recycled) flax fiber supple-

mented with polyester fibers or starch binder. Eko flax is one of the safest materials for insulation. 

Mass fraction of flax plant fibers in the insulation is 85%. The remaining 15 percent accounts for 

thermally bonded fiber, with which the insulation perfectly keeps its shape and does not lose vol-

ume, allowing its use for insulating surfaces of complex shape. Thermal conductivity of flax insula-

tion is 0,038-0,04 W / (m · ° C) [4]. 

Building felts made from animal wool represent a thermally insulating building material 

(0.06 W / (m · ° C)). It is made from low-grade types of wool and various vegetable fibers. The dis-

advantages of this material are its relatively low moisture resistance and very high fire hazard. 

There is a technology of wall insulation with wood materials that do not use phenol formal-

dehyde, phenol and other binders [6]. MHM, or Massiv-Holz-Mauer
® 

technology (in German mean-

ing “massive wooden wall”) uses softwood planks 2-3 cm thick for the production of wall panels. 

Excess liquid is evaporated from wood in special chambers down to 14 % moisture. To increase the 

thermal barrier properties it is proposed to use ventilated openings and application of a new insulat-

ing fiberboard dry compression method. According to the manager of the Swiss company Strüby 

Holzbau AG, wood resin is baked during a heat treatment, which prevents the penetration of the 

board mold and mildew. As a result the final product does not require additional treatment with an 

antiseptic. 

In conclusion, it is worth paying attention to the graph of thermal conductivity of various 

ecological materials, as compared to traditional materials, presented in figure 1 [5]. As we can see, 

most plant fibers have thermal conductivity very similar to that of foamed polyurethane and even 

higher. 
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Thus, we can conclude that the insulating materials made of organic products are in many 

respects equal to or even better than the materials of the inorganic materials, and some of their dis-

advantages can be compensated by new developments, which makes it one of the advanced direc-

tions for further research. 
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FUTURE PROSPECTS OF SOLAR ENERGY 

P.E. Horenko, E.E. Vlasova  

 
The article describes solar energy as a more environmentally friendly alternative to fossil fuels. The authors 

highlight the main disadvantages of solar energy and its advantages over conventional energy sources. The paper pre-

sents operation and design features of a spherical solar generator called Beta.ray. It considers  the current status of 

this technology and its advantages over conventional solar panels. The aim of this invention is to minimize the disad-

vantages associated with solar panels.  

 Keywords: solar energy, alternative source, spherical generator, concentration photovoltaics, Beta.ray, multi-

junction solar cell. 

 

Today it is impossible to imagine the world without electricity. Traditional sources of ener-

gy, such as oil, gas, coal and firewood, will eventually run out. According to some estimates, this 

will happen in the coming decades. One of the pressing challenges of our time is the depletion of 

hydrocarbon resources. In addition to natural resource depletion one also has to think about envi-

ronmental issues. For example the burning of hydrocarbon fuels leads to the release of harmful sub-

stances into the atmosphere, environmental deterioration and ecological problems. The use of nu-

clear energy, which scientists looked forward to, is not an environmental panacea either, because it 

also creates problems related to the environment (Chernobyl Accident, 1986; Fukushima Accident, 

2011). That is why it is so important to find new energy sources that are different from hydrocarbon 

or nuclear fuel and more environmentally friendly.  

One of the most promising alternative energy sources is solar energy. Solar energy is radiant 

light and heat from the Sun that is harnessed using a range of ever-evolving technologies such as 

solar heating, photovoltaics, solar thermal energy, solar architecture, molten salt power plants and 

artificial photosynthesis [1].  

The aim of this article is to describe innovative technologies in the field of solar energy. 

Moreover the paper considers the main advantages and disadvantages of solar energy.  

There are many advantages that solar energy has to offer over traditional sources of energy 

like coal and oil. Here are the main advantages of solar energy:  

- Clean energy source. Transportation, installation and operation of solar power plants offer 

significant environmental benefits over conventional energy sources.  

- Renewable energy source. The potential of solar energy is great. The surface of the earth 

receives 120.000 terawatts of sunlight which is 20.000 times more power than what our world actu-

ally needs.  

- Accessible and sustainable. Solar is available in every part of the world - not only in the 

Equatorial regions, but also in Northern latitudes. For example, Germany is the world’s leader in 

solar energy production.  

- Silent. Electricity generation is completely silent. This is due to the fact that there are no 

moving nodes such as generators in solar systems. 

- Low maintenance costs. The panel systems, used in converting sunlight into solar power 

energy, do not require a lot of maintenance. Solar energy has the potential to save you up to 20% of 

energy costs, even after financing costs are factored in.  

While the advantages of using solar energy are numerous and look promising, there are 

some disadvantages too: 

- High initial cost which is not required for the connection to the central power grid. 

- The construction of solar power plants requires large land areas. For example, 1 GW solar 

power plant will require several tens of square kilometers of land. 

- Low efficiency rate. Compared to traditional energy sources the efficiency of solar panels 

is 14-15 % lower [1]. 

Scientists around the world are trying to create models that will minimize these disad-

vantages. This paper presents one of such innovative technologies in the field of solar energy.  

A native of Germany, the Barcelona-based architect André Broessel, CEO of Rawlemon, in-

troduced the world his latest development of a spherical glass solar energy generator. The project 
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offers a ball lens and a specific geometric structure, which can achieve an increase in energy effi-

ciency by 35%. The device includes a fully rotational weatherproof natural optical tracking device 

that is adequate for functioning on inclined surfaces and curtain walls, extending the capabilities of 

any building surface [2].  

 

 
 

Figure 1 – Beta.ray device 

 

André Broessel called his invention Beta.ray. Beta.ray is a crystal ball filled with distilled 

water and fastened to a special structure. The spherical shape of the generator concentrates the rays 

of sun onto a photoelectric panel. Thanks to the design mechanism, the device can rotate like the 

sun. The architect claims that his facility is also able to receive energy from moonlight [3].  

Beta.ray is, in fact, an innovative technology in the field of concentration photovoltaics 

(CPV). Most major inventions like Amonix system in Las Vegas, USA and solar tracker in 

Golmud, China typically use mirrors and lenses to focus solar energy on a solar cell collector. CPVs 

are usually two-axis systems that are able to track the passage of the sun all day. CPVs and Be-

ta.rays, being able to track the sun, maximize energy capture compared to fixed panel systems. 

Each multi-junction cell in the Beta.ray solar mini panel is four times smaller than the stand-

ard one. Despite the small size its output reaches 57% of a conventional cell power capacity. Four 

multi-junction cells, occupying the same area as one standard cell, generate 114% more electricity 

[4]. More than that, the panels are exposed to direct sunlight, so they can generate even more elec-

tricity than needed during daytime. More than that, the station operates autonomously, and can also 

be used to supplement building’s electricity consumption and heat circuits, such as hot water. 

Another interesting idea, proposed by Rawlemon, is an innovative technology of solar ener-

gy harvesting windows. Several small Beta.ray generators are built into the window. Windows can 

no longer be used for their intended purpose. However this might become an interesting design so-

lution. 

In conclusion it is necessary to emphasize that electricity has become an essential part of 

modern life and one cannot imagine a world without it. It is evident that conventional energy 

sources are limited and cause damage to the environment. Solar energy is essentially unlimited. 

Moreover researchers all over the world discover new ways to expand major applications of solar 

energy. There is no doubt that solar energy will eventually become the main energy source of the 

future.  
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METHODS OF PREVENTING FLY ASH WEAR IN HEAT BOILERS  

А.P. Karpov, N.А. Bobrovskaya 

 
A review of some methods of preventing fly ash wear is done. The authors describe and analyze the following 

methods: finning pipes of heat exchanger, use of protecting surfaces, catcher method, and restoring the heating surfac-

es of boilers by welding on a powder metal. The reasons for use of any given methods are distinguished. The article 

contains some figures showing schematic pictures of the methods. All elements can be identified with numbers that have 

worded descriptions. The importance of finding new optimized and cost-effective methods is emphasized.  

Key words: pipes, heat exchanger, ash wear, metal sheets, cage, rod, plates, profiled elements. 

The heating surfaces of the pipes in boiler units are affected by small particles of ash and 

unburned fuel in the gas flow. Having abrasive properties, these particles scratch and erase the walls 

of the pipes over the operation activity period. This abrasion can result in an emergency rupture, the 

occurrence of an incident and breaking the boiler. This article will consider some methods of pre-

venting such problems. 

One of the main ways to reduce fly ash wear of the heat exchanger is finning its pipes [1]. A 

cut metal strip is welded to the outside of the pipe, thereby increasing aerodynamic resistance. If it 

increases, the speed of gas flow decreases, as well as wear caused by solid particles. 

In a similar fashion, the placement of pipes is ordered in a corridor and chessboard arrange-

ment [3]. The second method reduces the speed of the gas flow, but it is important to consider that 

at a low flow speed, an increase in ash deposition is possible, resulting in a heat-insulating layer that 

reduces the efficiency of the heat exchanger. Figure 1 presents geometric features of finned pipe 

units where a shows a chessboard arrangement, and b portrays a corridor arrangement.  

 
Figure 1 – Geometric features of finned pipe units 
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To increase the reliability of the coils, perforated sheets with grids can be used. Grids are 

placed between closely spaced coil piles and on the opposite bends to equalize fields of velocity in 

vulnerable areas (Макаров Ю.А., Захарко В.П., Упоров А.П - Патент SU 1442808 A1). Figure 2 

shows it. 

 
Figure 2 – Use of perforated sheets  

 

   To prevent fly ash ware, an air shadow has been developed and introduced [4]. There are 

some conditions to implement it: 

1. Protective pipes are placed in front of the axes of the heat exchange pipes with predeter-

mined longitudinal and transverse steps. 

 
Figure 3 – Use of protecting pipes  

 

2. Protective rods are placed in front of the heat exchanger pipes. This method is character-

ized by the fact that the rods are fixed on a movable plate, moved along the guided line, 

and are connected by a clamp to the pipes. This method makes it possible to create a dy-

namic shadow, depending on displacement of the heat exchanger pipes during heating. 

 
 

 

Figure 4 – Use of protecting rods  
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Catcher method consists in the fact that a profiled element is fixed on the cooled pipes of the 

heat exchanger [5]. The frontal part of the element protects against wear, while the particles of ash 

fall into the profile, in which a swirling flow is created to prevent removal. Then the captured parti-

cles are poured down into the ash pan. This method is quite effective, if the gas duct is horizontal.    

 
 

Figure 5 – Ash separating unit and inertial unit for reduction of fly ash wear 

 

To reduce the load on the air heater, the method of using separation plates in a rotary duct, 

for separating particles larger than 20 microns was developed. Particles smaller than this size are 

redirected to the air heater, and that are larger in size are utilized in the economizer. 

 Pipe recovery method consists in applying repair surfacing by arc welding with a coated 

electrode and arc welding in shielding gas to pipe elements (straight pipes, bends) of heating surfac-

es damaged by ash wear. The hardness of reinforcing metal is on average 190–200 HB for pipes of 

steel 20 and 235–270 HB for pipes of 12Kh1MF steel, which does not guarantee their long-term, 

reliable, trouble-free operation, and allows them to be finalized only until the next major overhaul 

[2]. 

Another way to combat the negative consequences of ash wear is to restore the heating sur-

faces of boilers by welding on a powder metal. It consists in applying to the thinned part of the pipe 

a self-fluxing highly alloyed metal powder damaged worn by erosion [2]. Powder from a gas burner 

through an ejector enters a gas-flame jet and on a pre-heated section of a repaired pipe element 

(pipe or bend). 

All sections of the extended zone of thermal influence have equilibrium ferrite-pearlite 

structures with a small grain size and almost the same hardness (130–135 HB), which results in 

minimal changes of the initial structure.  

In conclusion, it should be noted that the main way to prevent fly ash wear is to calculate gas 

velocity when planning the technology. The mentioned methods should be considered and applied if 

the cost of enriched coal can be higher than the use of other means to protect heating surfaces in 

boiler stations.   
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ABOUT THE CONSTRUCTION OF BUILDINGS WITH A LIGHT STEEL FRAME 

A.I. Kirillova, A.V. Levin  

 
 The article describes the experience and prospects of construction of buildings using the technology of light 

steel thin-walled structures in the city of Barnaul, analyzes possible options for thermal insulation of walls and ceilings 

in houses made of LSTS (light steel thin-walled structures) 

Keywords: foam concrete, mineral wool, LSTS, frame, cold-formed, galvanized, monolithic, corrosion 

 

Now more than ever, it is important to build energy-efficient homes using modern materials. 

Consider one of the most popular technologies in this area - the construction of buildings using light 

steel thin-walled structures (LSTS) as a supporting frame. This technology has earned its popularity 

in the global housing market by reducing the labor intensity and cost of construction, which is 

achieved due to a number of factors: low weight of structures; the possibility of using light founda-

tions due to the low self-weight of structures; reduction of construction time; prospects for econom-

ical construction in difficult climatic conditions; high seismic resistance (up to 9 points); reducing 

construction costs by reducing finishing work; durability and reliability of buildings; environmental 

friendliness in the construction and disposal of buildings. 

The disadvantages of LSTS technology include limiting the number of storeys to 10 floors. 

It is also necessary to use only better materials and comply with the technology, starting 

with the design of the frame and ending with installation work. 

There are several options for the construction of walls and ceilings of buildings from LSTS. 

One of the most popular options in the world is the frame, using mineral wool as a thermal insula-

tion material. This configuration has a number of disadvantages, such as the difficulty of obtaining 

"continuity" of insulation and its short service life. Modern materials allow you to increase the ser-

vice life of mineral wool, but this type of insulation remains inconvenient when installing a build-

ing. As a thermal insulation material, it is better to use monolithic foam concrete, since it has good 

fluidity and forms a solid structure without voids and cracks. The advantage of frame technology in 

combination with monolithic foam concrete is the possibility of placing engineering networks inside 

the walls. 

Recently, LSTS technology is gaining popularity in Russia, including the use of foam con-

crete as a thermal insulation material, but its use is not as common as in other countries. For exam-

ple, in the UK, about 70% of homes are built on a steel frame, in Russia this figure reaches about 

6%. 

The set of rules introduced in June 2017 solves the problem with the lack of a regulatory 

framework for designing lsts in Russia, which gives expert organizations legal grounds to issue pos-

itive conclusions. 

LSTS technology is promising for the city of Barnaul, but it is not widely used in the Altai 

territory. In Barnaul, several experimental houses were built using this technology. 

The first house was built in 2005 on Rudnaya street (Fig. 2) according to the diploma project 

of students Alexandrov O. B. and Lukina N. V. The structural system of the house is a light steel 

frame with three longitudinal load-bearing walls. Foam concrete with a volume density of 200kg/m³ 

was used as the main thermal insulation material. The house, after fifteen years of operation, is in 

good condition. According to residents, energy consumption for operation is minimal. 
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A year later, a single-story house having a free layout with dimensions of 12x12 meters and 

external load-bearing walls was built on Prostornaya street. The construction of the walls is similar 

to the previous house, the walls are supported by trusses of LSTS. On the lower belt of the trusses, 

the attic floor is filled with foam concrete. 

In 2007, two more houses were built in the village of Raduzhny. The original solution with 

trusses was used as the construction of the coating. Trusses with a latticed lower belt have sufficient 

rigidity to cover a span of up to 12 m at a step of 2-2.5 m. On the lower belts of trusses, latticed 

racks and latticed puffs, purlins are installed, which are sheathed with sheet materials and form a 

permanent formwork for pouring foam concrete. 

 

 
 

Figure 1 – A house in the village of Raduzhny 

 

In 2019, according to a joint project of AltSTU and the Italian firm Cogi, an experimental 

energy-efficient house was built in the village of Sannikovo with original wall and floor structures, 

mineral wool was used as insulation. Currently, an alternative project is being developed using 

monolithic foam concrete as insulation. 

It is necessary to consider the option in which the load-bearing frame will be located inside 

the house, to analyze the formation of temperature fields in the wall structure. Since the house is 

located in difficult climatic conditions, the location of the supporting frame in a zone of unstable 

temperatures is impractical. 
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IMPACT OF INVESTMENT IN CONSTRUCTION ON THE DEMOGRAPHIC  

SITUATION IN THE ALTAI TERRITORY 

A.I. Kirillova, A.V. Levin  

 
The article examines the impact of investment in housing construction on the demographic situation in the Al-

tai Territory, and analyzes the factors that affect the improvement of the investment climate in the region. 

Key words: investment, demography, construction, multiplier, economic theory 

 

First of all, based on the President's address to the Federal Assembly, we can conclude that 

in the coming years the policy direction will be social, since special attention was paid to social and 

economic issues in Russia. It is also worth noting that the President stressed the crucial role of de-

veloping not only the Far East, but also Siberia. Moreover, the Altai Territory in recent years there 

has been a trend of population decline and a decrease in the birth rate, the author believes that the 

study of the impact of investment in housing construction on the demographic situation in the re-

gion is more relevant than ever for the residents of the region. The author hypothesizes that invest-

ment in housing construction can become a multiplier for the development of many sectors of the 

economy of the Altai Territory. 

Investment in economic theory refers to the use of savings to create new production capacity 

and other assets. The object of investment is an asset that meets the needs of the investor. In Gen-

eral, investments are divided into real and financial ones. Real investments are divided into tangible 

and intangible investments, which include investments in buildings, structures, equipment and 

transport for long-term use. This also includes investing in intellectual property, scientific and tech-

nological research with the aim of creating innovation. Financial investments, in turn, can be specu-

lative and long-term, and include various types of stock instruments. Sources of investment financ-

ing can be both internal and external. Internal sources include only the firm's own funds. External 

sources of financing can be both private individuals and state budgets of all levels, that is, attracted 

or borrowed funds. [1] 

The author aims to determine which sources of financing prevail in the Altai territory, in 

particular, in the field of housing construction. The economy of the Altai Territory is characterized 

by a diversified differentiated structure, including developed agriculture, industry and trade. Hous-

ing construction takes a small share of all investments, and the main form of financing is the in-

vestor's own and borrowed funds, i.e. non-budgetary investments. Public investment in housing 

construction is small, mainly social housing, which is built on the basis of minimum standards. In 

the Altai territory, the largest investments are made in innovative renewal and modernization of ag-

ricultural and industrial complexes, tourism and infrastructure. These sectors of the economy are the 

priority ones in the implementation of the economic strategy until 2035. [2] 
 

 
 

Figure 1 – The relationship between population and investment in construction 
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The years with the least investment in construction coincide with the lowest birth rate and 

the largest outflow of population from the Altai territory. It is also known that Barnaul has more 

than 90% of the number of offers on the primary market of apartments on the edge. This is due to 

the fact that the other cities of the region are not attractive to investors, therefore, new housing is 

not being built in them. Theoretically, one of the ways to improve the investment climate is to cre-

ate single-industry towns and preferential conditions for investors in such cities. One of the main 

criteria for obtaining the status of a single-industry city is the presence of a city-forming enterprise. 

During the analysis, the author encountered the problem of population outflow in the science city of 

Biysk and single-industry towns, which may be related to the lack of a sufficient number of offers 

in the primary real estate market. Despite the low unemployment rate and the presence of city-

forming enterprises, a small number of people live in single-industry towns, compared to Barnaul. 

The population of these cities is decreasing every year. Barnaul is still the center of attraction for 

young people from villages and small towns. In rural areas, there are two main problems that affect 

the choice of young people to move to Barnaul or other major cities: there is no high-paying job 

and, as a rule, there are no comfortable housing conditions. These factors do not allow the imple-

mentation of innovative projects in most of the region, since the existing rural infrastructure is not 

attractive for highly qualified professionals and young people. 

Therefore, increased investment in housing construction and construction infrastructure can 

become a multiplier for the development of many related industries and one of the foundations of 

economic growth. It is also important to understand that the level of demand for residential property 

is determined by many variables such as: welfare, state support, the volume of supply on the mar-

ket, the number of young families, fertility and so on. It is necessary to study these aspects in detail 

in the cities of the Altai Territory in order to draw more precise conclusions about the need for in-

vestment in housing construction. It is worth taking into account the relationship between housing 

affordability and demographic processes: with a 10% reduction in the cost of housing, the number 

of families increases by 0.25 % [3]. 

Thus, we can make a generalized conclusion that investment in housing construction should 

contribute to improving the demographic situation in the Altai territory. But without Federal sup-

port, the problems that are addressed in this work will not be solved. As to the author’s opinion, ac-

cording to the investment theory of acceleration, only public investment in housing construction can 

trigger the development of rural areas in the province, which will lead to economic growth and, 

consequently, private investment in construction. 
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SINGLE PAGE APPLICATION AND WHY IT IS WORTH TO DEVELOP 

A. V. Komarov, M. A. Pasuta, I. Y. Abukhova 

 
This article contains the main advantages and disadvantages of developing single-page applications. The main 

objective of the article is to explain what SPA is, its basic concepts, as well as introduce architecture and the principle 

of operation. This is necessary to understand why the development of SPA benefits compared to conventional multi-

page sites, which the internet mostly filled with at present. 

Key words: web application, JavaScript, development, technology, productivity, single page application, the 

Internet 
 

The Internet audience has more than 4 billion people, and this number is increasing daily. 

Various web applications, cloud services and a huge number of portals are becoming more popular 

every day. In order for them to continue to work stably, it is necessary to use such technologies that 

will give the greatest increase in productivity, download speed, and also allow optimizing the Inter-

net traffic coming from the client. 

By definition, Single Page Application (SPA) is a one-page JavaScript application that runs 

in a browser [2]. Its architecture is designed so that page rendering is implemented on the user side, 

and all displayed data is dynamically loaded due to asynchronous requests to the server. Through 

this architecture, SPA is faster than regular multi-page sites. 

Navigating the site does not reload the page. Namely when switching between pages, only 

part of the content is updated and there is no repeated loading of already displayed elements, such 

as menus, logo, etc. This is convenient for ordinary users, due to the increased speed of the applica-

tions they encounter. 

When you meet with SPA it may seem that it has a serious drawback - a laborious search for 

such developers who can design the application architecture. But a huge number of libraries and 

frameworks provide great opportunities for creating applications. This makes it easier to find devel-

opers.  

It is worth noting the high speed of SPA development. Due to the specific architecture, 

back-end and front-end developers can work on a project in parallel. Through such a precise separa-

tion, their work will not overlap, and therefore, they will not interfere with each other. 

SPA allows you to easily develop applications that work perfectly on stationary and mobile 

devices [3]. Computers, tablets and smartphones can work seamlessly with SPA, namely, by creat-

ing a single application, you can satisfy a much larger number of users, unlike a regular adaptive 

site. 

User Experience (UX) of such web applications is very opulent. Due to the fact that there is 

only one web page, creating a rich and functional UX is much easier. 

Thanks to SPA, the device used by the client makes a request to all content only at the first 

download. After, when a user moves around the site, most of the content will already be download-

ed. 

Many developers do not create SPA because they are not indexed by search systems. Be-

cause the application downloads information on request from the client, and search robots can hard-

ly simulate this behavior. Through of this, some pages cannot be scanning. However, using server-

side rendering and an isomorphic application, you can completely get rid of this problem. Search 

systems get ready-made HTML pages with all the meta-information and semantic markup. 

Nowadays, people spend a huge amount of time on the Internet, they use the Internet to 

search and work with various information. Waiting for constant page loads, they spend a lot of time. 
SPA are deprived of this problem, and therefore they can save your time and spend it on something 

more useful than waiting for the next page to load. 
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INFORMATION SOCIETY: PROBLEM OF INFORMATION “BOOM”  

AND MUTUAL ISOLATION. WAYS OF SOLUTION 

S.E. Koneva, K.L. Lebedeva 
 
Computerization affects all aspects of human life, starting with the sphere of interpersonal relationships up to  

mass production. On the one hand, it qualitatively improves our living conditions: it allows us to find the information 

we need in one click, maintain communication with other people, and even earn money without leaving home. But there 

is another aspect and all the problems of  information era the author tried to identify in her research. 

Key words: information society, communication, individual, computerization, information boom. 

 

There exists the problem of a person as a human being isolated. And what is the importance 

of lively communication? Communication is typical of people as collective beings. The famous 

American psychologist Abraham Maslow proposed a model of human needs in the form of a hierar-

chical pyramid, in which social needs (belonging to a community, mutual respect and strong emo-

tional connections) occupy the third stage. And, it would seem, computerization greatly facilitated 

the task: today everyone can satisfy their need for communication by meeting a potential friend on 

the network. But why do people have difficulty building relationships with other people and in-

creasingly turn to psychologists and psychotherapists for professional help? I identified two possi-

ble problems: 

1. Syndrome of high expectations. 

Any person has his own system of values that defines certain moral guidelines. This also ap-

plies to relationships with people: an individual relies on them when meeting a new person. Howev-

er, there is a phenomenon called the syndrome of social expectations which prevents the formation 

of relationships with other people. What is it manifested in and how does computerization affect its 

possible development? 

As stated above, at present, the process of acquaintance is not so difficult. For such purpos-

es, there are special platforms - social networks where users can freely communicate with each oth-

er. What is the problem here? And the problem lies in the fact that a person sees only the image cre-

ated by the interlocutor, and this image is subsequently imprinted in consciousness and becomes a 

kind of decisive criterion. In other words, an individual who meets his Internet friend in real life 

expects those qualities that formed the basis of the virtual image, but does not realize that living 

people are significantly different from that. A similar problem is faced by people who are looking 

for a life partner on the Internet, buying beautiful pictures that are on public display. 

2. Pursuit of loneliness. 

According to the results of recent case study, more than 30% of participants consciously pre-

fer loneliness. In Japan, there is even such a social phenomenon as hikkikomori - a category of peo-

ple who refuse any contacts and are in complete isolation. In their opinion, virtual reality is much 

richer and more interesting, and communication with living people has always one outcome: disap-

pointment. But do they really like this lifestyle? Is it possible to be sure that people choose it them-

selves? Could this have negative consequences? Let us turn to the disappointing statistics on sui-
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cides in Japan: about 36 cases per 100 thousand people, and about 23 cases of them occurred with 

hikkokomori. That is, the conclusion suggests itself: people experience tremendous stress, being in 

complete isolation. But what factors could contribute to the fact that a person is consciously guard-

ed from others and "runs away" from reality? 

Here it is possible to mark out 3 main factors: 

- ultra-sensitivity; 

- excessive parental care; 

- autism (Congenital Factor). 

As we can see, isolation is not a normal human condition, and recent studies confirm this: a 

person’s desire for stable emotional connections and the need for communication are biologically 

determined: the hormone oxytocin is responsible for this. Therefore, the lack of live communication 

can lead to serious psychological problems up to depression and emotional deprivation. 

Thirst for knowledge is natural for man as the information human being but there do exist 

disadvantages of information “boom”. Since ancient times people tried to comprehend the secrets of 

the universe, and then collected all the knowledge together and passed it on to the future generation. 

This opportunity appeared in 1983, when mankind invented the Internet. Nowadays, a person can 

find all the necessary information in one click, but can this be considered a definite advantage? 

Recently, I talked to my friend who wants to lose weight. Having met with me, she immedi-

ately began to boast about her results (she managed to lose weight), but complained of poor health. 

I decided to ask her how she had lost weight, and got shocked. My friend did not eat anything and 

drank suspicious slimming teas. I think that any nutritionist or person with some knowledge in the 

field of nutrition and biology will say that such methods of losing weight are harmful and fraught 

with sad consequences. After our meeting I immediately opened the Internet and found that many 

women dreaming about an ideal fit drink the same teas and observe strict diet without consulting a 

doctor. The goal that tea manufacturers pursue are obvious but the fact that people sincerely believe 

in everything they read disappointed me. 

And this is far from an isolated case: people in search of advice or help often stumble on the 

wrong information and are in no hurry to check it. Women who see popular pages on the web, over-

flowing with beautiful photographs, and do not realize that these photos were well-processed before 

publication, begin to see flaws that are objectively absent and look for a way to become more beau-

tiful and better in pursuit of the ideal. They buy useless funds like anti-cellulite creams, spend a lot 

of money. The same problem applies to people arguing on forums and deeply convinced that their 

opinion based on misinformation is the ultimate truth. Based on the above facts, we can draw the 

sad conclusion that the current person has forgotten how to analyze what is written, and he is sick of 

checking information before applying it in practice. 

The problems of the information society identified by the author in this work are far from 

the only ones. Progress does not stand still, and the number of problems is increasing every day, but 

we need to proceed from what we have. To date, humanity has reached many heights, and it is 

simply impossible to imagine a familiar life without these achievements. But, as the facts showed, 

this also has negative aspects. What are the ways of solving these problems? 

Many people prefer to communicate on the network, and some completely avoid any inter-

actions with other people. Virtual communication is significantly inferior to living, and one of the 

reasons for this is direct emotional contact. When you meet a person in reality, you can hear his 

voice, see his features. We are well aware of the fact that the image on social networks and a living 

person are incomparable. And those feelings that arise during long walks, and those impressions left 

after a pleasant pastime, too. Therefore, people have to leave the virtual world and meet with rela-

tives when possible. But what about the people who avoid living communication? As is known, 

lack of mutual communication leads to serious psychological problems. People experience great  

stress when they are alone. An example of this is coronavirus. Therefore, people shouldn’t be afraid 

of each other but work on themselves and realize that there are no ideal people in the world. 

The problem with the information “boom” is much more difficult to solve. Today everyone 

has access to the Internet, but if the psyche of an adult is already formed, then the psyche of a teen-
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ager is not. Therefore, I see only one way to solve the problem: limited Internet access. Teach your 

child to analyze information, instill in him a love to knowledge. But this does not mean that adults 

should not follow this advice. Not everyone is aware of a clear lie and misinformation. And 

remember: our future is in our hands! 
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THE PROBLEM OF THE COMPACT CONSTRUCTION 

K.K Krasulina, I.A.Masacheva 

 
The problem of compact construction is studied, which, with an increase in the pace of construction and a de-

crease in the area of possible buildings, is becoming more and more relevant every year. The meaning of this concept, 

the essence of the problem, the causes, the consequences and possible solutions are considered. An analysis of the prob-

lem of compact construction on the example of the city of Barnaul, the General Plan of the city district is considered, on 

the basis of which it is concluded that this problem exists in this city today. 

Keywords: the compact construction, the demand for real estate, the economic sphere, the urban development 

concept, the General Plan of the city of Barnaul. 

 

Some people think that the compact construction is a universal solution for a big city. How-

ever, there are those who warn about the inadmissibility of such a method. 

Attitude to the compact construction in Russia and abroad is different. In the developed 

countries there is a similar phrase "infill development", which means the construction of new facili-

ties in areas that are not suitable or has a more efficient appointment. However, in general, abroad 

(including the USA), the compact construction is considered as one of the components of smart city 

growth. It is characterized as «filling cities», «efficient consumption of land and infrastructure capi-

tal», «development of free land in urban areas» and so on. However, the main drawbacks abroad 

include the reduction of open space and design complexity due to zoning, which is used in the Unit-

ed States. It is multifunctional, excluding other types of use (for example, residential areas exclude 

commercial use). 

In addition, the definition of compact construction (infill development), in contrast to inter-

national practice, is absent in the Town Planning Code of the Russian Federation. Abroad, an ap-

proach is used according to which the compact construction fills the existing gaps in the region, but 

does not reach its critical value. Also, foreign “smart growth” implies the construction of economic, 

environmental buildings that contribute to restoring the attractiveness of the city’s districts. 

In Russia the compact construction mainly leads to a change in the city for the worse, since 

such projects lead to a conflict with the urban environment. However, there is another opinion. Pro-

fessor of Architecture L.I. Pavlova believes that compact construction, which allows to build up in-

dividual plots suitable for new or reconstructed construction, is a model of individual neighbor-

hoods or groups of residential buildings. In her opinion, such development is very effective, howev-

er, it is not so much about the construction of individual buildings, but the creation of a single land-
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scape and urban space. If the planned project fits harmoniously (that, of course, a rarity), it is called 

a complex development and is not related to the topic of this work. 

The consequences of the compact construction are expressed in increasing the load on the 

infrastructure, resulting in queues at clinics, to a lack of availability in the local schools, to the 

crowded public transport. The aesthetic appearance of the city itself is also disrupted. In addition, 

one of the most powerful factors affecting the environmental situation is the development and con-

centration of real estate. 

V.V. Zalessky in his article argues that the need for integrated construction is not justified 

by the interests of citizens, but rather is the desire of investors to get additional profit, which, of 

course, affects the city itself and its inhabitants. With such construction, it is not necessary to spend 

money on communications; there is also easier access to the construction site. Another reason is ill-

conceived urban planning. In English, there is the term "nimby", which is an abbreviation for "Not 

In My Backyard". This term is a protest against such a compact construction, which they were able 

to overcome through legislation and other approaches to the development. 

There is also the benefit of compact construction for the state itself. The state receives quali-

fication from each transaction and from any economic activity, therefore, this is the receipt of taxes 

to the budget. Among other things, the state expects to sell and lease land and to demolish old infra-

structure at the expense of the investor. 

In Russia, a similar construction is becoming more common. In addition to the reasons al-

ready mentioned, the development of this problem is facilitated by an increase in demand for real 

estate, which is a consequence of the migration of the population to those areas of the country 

where earnings are higher, that is, to large cities. Therefore, the demand for housing is created, 

which increases the value of the property and, consequently, attracts investors. 

To solve this problem, first need to eliminate the above reasons, that is, improve the eco-

nomic sphere of each region, then create a single urban development concept for each individual 

city. 

It is enough to recall the statements of the residents of the house on 57, Chkalov Street 

against the construction of a high-rise building on 69, Chkalova Street or the indignation of the res-

idents of the house on 82, Komsomolsky Avenue, who lost a public garden because of the introduc-

tion of a new building into the already existing complex. This was due to the fact that no projects 

were developed for the built-up neighborhoods of Barnaul. 

This problem is promised to consider in the draft General Plan of Barnaul, which transfers 

housing construction from the outskirts to already built-up areas, that is, new objects will appear on 

the site of the emergency buildings. However, areas that have been set aside for the renovation is 

not enough.  Also, the General Plan does not include areas for schools, kindergartens, and so on. 

Thus, the problem of compact construction is only becoming increasingly relevant. 
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THE USE OF DRY SOURDOUGH 

Yu.A. Kravchuk, O.V. Shlyakhova, O.V. Frolova 

 
The paper examines the ways to reduce the time for preparing rye and rye-wheat varieties of bread using rye 

sourdough, as well as types of dry sourdough that can be used in production,inparticular under field conditions. Ac-

cording to the test, it was found that when using Agram dry sourdough, the optimal dosage is 1.0-1.5% tothe weight of 

flour. 

Keywords: dry sourdough, rye bread, bread made from a mixture of rye and wheat flour 

 

Many people know that bread made from rye and a mixture of rye and wheat flour is more 

useful than a lush white loaf. But the production of “gray” bread requires more effort. 

It is impossible to bake bread with the addition of rye flour without sourdough. This is due 

to the peculiarity of the carbohydrate-amylase complex of this flour. In rye flour, active α-amylase 

is always contained, which makes the crumb more moist and wrinkled. 

In this regard, to suppress the activity of α-amylase, an increased acidity of the test is neces-

sary. For this, fermentation is used. 

Sourdough can be: liquid, thick or dry. Traditionally, sourdough is a water-flour mixture 

with a fermentation component and optional additives. But to speed up the process of making rye 

bread, nowadays, dry yeast is increasingly being used. The advantage of these starter cultures is that 

they are more resistant to storage. On a production scale, this is very important. 

Dry starter cultures consist of several components necessary for flavoring and aromatic, and 

physic-chemical properties of bread. Bright taste is given to rye bread by malt, and the accumula-

tion of acidity occurs due to the introduction of, for example, lactic acid. Thus, a unique composi-

tion of dry sourdough is produced. One of the most popular dry starter cultures is Agram. 

Also there is an acidifying complex “Citrasol” which contains food citric acid, wholemeal or 

peeled rye flour, curd dry milk whey, fermented rye malt, rye or barley malt flour or enzyme prepa-

ration Amilorizin P10X. [1] 

Dry rye sourdough "Seleksyon rye No. 2" is a sourdough prepared on a must from wheat 

flour, with a pleasantly sweet-sour taste and a slightly "baked" aroma. It has a high acidity. [2] 

The use of dry starter cultures allows you to: 

- reduce the labor costs of staff; 

- simplify the technology for making bread from rye flour and from the mixture and to ex-

clude a number of technological operations (preparation of starter cultures, dilution of acids, dip-

ping of dough); 

- reduce the number of used bowls, since starter equipment is not required. [3] 

At the InBioChemAltGTU Department of Food Products from Plant Raw Materials, we 

conducted experimental laboratory baking of bread from a mixture of rye and wheat flour (Figure 

1). 5 samples were baked, with a different dosage of Agram dry sourdough. Sample No. 1 is 

without the addition of starter cultures. 

 

 
 

Figure 1 – Bread samples from a mixture of rye and wheat flour 
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According to the data obtained, bread without the addition of dry sourdough is worse in or-

ganoleptic and physico-chemical properties than other samples. The optimal dosage of Agram is 

1.0-1.5% to the weight of flour. 

Thus, the preparation of bread with the addition of rye flour, of good quality, is possible 

with starter cultures. Dry starter cultures are used to speed up the process. Without the use of this 

semi-finished product, the bread turns out to be sticky, wrinkled, unflavored to the taste, not aro-

matic enough. 
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THE ROLE OF WASTE-TO-ENERGY PLANT FOR URBAN ENVIRONMENT 
S.A Kremnev, S.B. Pomorov, A.V. Kremneva 

 
The article is dedicated to one of the most topical issues of modern agenda - utilization of solid waste. The au-

thors describe the importance of waste-to-energy plant in the urban environment. Examples of integration of waste-to-

energy plants into the urban structure of European cities have been brought. The suggestion to integrate a waste-to-

energy plant into the urban structure of Barnaul has been made.  

Key words: waste-to-energy plant, waste, solid waste, recycling, waste utilization, urban planning. 

 

The humanity nowadays is facing a number of ecological challenges, one of the most topical 

being the utilization of solid waste. The main method of waste utilization in Russia (92-93% of total 

waste amount) is landfill sites where unsorted waste is dumped. Landfill sites represent a major 

problem for people being the source of dangerous infections. The extraction of methane often caus-

es spontaneous inflammation and the products of methane combustion are dispersed many kilome-

ters around thus causing negative influence on people and animals. Besides, the products of waste 

decomposition may include many toxic substances; carried by ground waters they find their way to 

water basins and represent a great danger for those using the water. Another important factor is that 

landfills spoil the esthetic image of cities and occupy huge territories that could be used for civil or 

industrial construction. 

One of the alternatives to landfill sites was the construction of waste incineration plants. To-

day there are about 40 waste incineration plants operating in the territory of the Russian Federation. 

However none of them meet the requirements of environmentally friendly waste disposal. First 

plants of such type built in Russia date back to the 1970s. At that time waste incineration plants did 
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not have any systems of discharge purification, besides there was a problem of incombustible com-

position disposal. Thus, such plants had to be constructed in the vicinity of landfill sites. And 

though they helped decrease the amount of waste, waste incineration plants did not solve the prob-

lem of landfills. Besides in public opinion they are strongly associated with dangerous air pollution. 

At approximately the same time some western countries introduced a new type of waste in-

cinerators – waste-to-energy plants. This type of plant uses energy released in the process of waste 

incineration to provide heating and electricity for its own needs, as well as for the needs of neigh-

boring communities. To carry out this technological process the energy output of the incinerated 

waste had to be increased. This was made possible due to waste sorting technology and eliminating 

waste with low energy output, such as metal, glass and plastic. Waste sorting helped not only to in-

crease the efficiency of waste-to-energy plants but also to send more waste for recycling. Besides, 

new discharge purification facilities were introduced that made zero discharge possible. In the result 

of the introduction of new environmentally-friendly technologies, waste-to-energy plants were inte-

grated into the urban structure and were constructed in the vicinity of people’s dwellings. This re-

quired new architectural decisions – a waste-to-energy plant now had to look attractive.  

A good example of such integration is a plant designed by Friedensreich Hundertwasser and 

built in Vienna in 1992 (Picture 1). It was built in the center of the city though the architect was ini-

tially against this location – in his opinion a waste-to-energy plant represented a hazardous type of 

production. However, having studied the technological process, Friedensreich Hundertwasser 

agreed it was safe and environmentally friendly. The decision to choose the city of Vienna as the 

location for the plant required the architect a lot of effort and new technological concepts. Finally, 

the attractive image of the building serves as the reflection of modern approach towards the design 

of waste-to-energy plants of a new type. Now it is not a plant hidden in the outskirts of the city, but 

one of the places of interest in Vienna and a vivid reminder of the environmental issues. The plant 

does not only blend in with the urban environment, due to waste incineration it also produces 

enough energy to provide heating for about 60 thousand households and carries out some public 

functions as well.  

 

    
 
Picture 1– Waste-to-energy plant in Vienna   Picture 2 – Waste-to-energy plant  

              in Copenhagen  

Another example of waste-to-energy plant integration into the urban environment is the pro-

ject designed by a Danish architect Bjarke Ingels and carried out in Amager peninsular in Copenha-

gen (Picture 2). One specific feature of the project was the idea of the architect to turn the waste-to-

energy plant into the main object of urban environment of Amager. The development plan of 

Amager designed by the architect suggested the elimination of landfills in Amager that was made 

possible due to the construction of a waste-to-energy plant. Solid waste represented by metal, glass 

and plastic can be used to develop the infrastructure of the sites that had been used for waste dis-

posal before. The energy required for the territory development is provided by the plant and gener-

ated in the process of waste incineration. However, the plant has got one more specific feature – its 

roof was designed to look like a ski slope, thus it serves as the major sports and recreation object of 

the territory.  
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There is one more example of waste-to-energy plant be-

ing integrated into the city environment – a biomass power 

plant, called and located in one of the districts of Stockholm 

(Picture 3). The architecture of KVV8 dominates the territory, 

its terracotta panels matching the brick facades of the old power 

plant situated nearby. KVV8 generates enough electricity to 

satisfy the needs of the most part of the city. For that purpose 

they incinerate the waste of woodworking industry of the Bal-

tic region. One of the priorities of the project is the environ-

mental safety of the enterprise – good working conditions for 

the staff, a great amount of natural light, recreation and relaxation areas situated inside the building 

roof, good sound and heat isolation.  

The ideas described in the article can be realized in the city of Barnaul. According to the 

general plan of the city development the local authorities are planning construction of a power plant 

in one of the suburbs of Barnaul, namely, in the north-west of Vlasiha. The area of the site covers 4 

hectares - big enough to place a waste-to-energy power plant with the capacity to utilize 100 thou-

sand tons of waste annually and generate energy sufficient for the needs of approximately 10 thou-

sand people, the population of Vlasiha being 9,2 thousand people. In other words, 20% of waste 

produced by the city of Barnaul, can be turned into energy thus enhancing the environmental situa-

tion in Barnaul.  

In conclusion, we’d like to say that the issue of waste utilization has recently become one 

the most topical worldwide. The introduction waste-to-energy plants to sort out the waste and gen-

erate it into energy can be a good decision of local environmental issues for both big cities and 

small towns.  
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THE PROBLEM OF INTRODUCTION OF ALTERNATIVE ENERGY SOURCES IN RUSSIA 

S.A. Kundel, K.L. Lebedeva 

 
In this work, the author attempts to highlight a rather urgent problem for our country - the problem of intro-

ducing and subsequent use of alternative energy sources. He stresses there is  a number of problems that hinders the 

active development of this area in the modern home energy sector. Alongside, this article also provides statistics on the 

share of renewable energy sources in the energy balance of Russia as well as the leading countries in this industry. 

Keywords: renewable energy sources, power plant, electric energy, ecology, energy resources, power branch.  
 

The demand for alternative energy sources in the world is increased every day. This tenden-

cy is caused by a number of important factors for humanity: environmental damage in the extraction 

of raw materials and fuel production, electricity generation, very depressing forecasts of experts 

about the imminent disappearance of non-renewable resources such as coal, gas, oil, etc. 

Until recently, relatively little attention was paid to the development of renewable energy 

sources in Russia for a number of reasons, including the availability of non-renewable energy re-

sources. 

According to some data, at the current level of production of the existing oil reserves in Rus-

sia, it will last for less than 30 years. As a result, there is need to develop and design stations that 

generate energy from alternative sources. 

In recent years, our country has achieved some success in this area. In part, because the need 

for change is dictated, in no small part, by the logic of international cooperation, as well as by the 

desire to improve the environmental situation. 

However, many countries that are economic partners for the Russian Federation have made 

a more significant leap in this area than we have. 

In August 2016 China, for example, has commissioned the country's first solar thermal pow-

er plant (TPP) with a capacity of 10 MW. New thermal power station was the first thermal power 

plant of its type in China and the third in the world. Two other solar thermal power plants are locat-

ed in the United States and Spain. 

Currently, the share of renewable energy sources in the country's energy balance is about 

2.5%, while some countries have already crossed the 25-28% mark. 

There are certain factors that create an obstacle to a more accelerated pace of development 

in the field of  energetics: 

Climate and weather conditions in our country 

One of the largest and most productive solar power plants in our country is located in the 

Samara region in the city of Novokuibyshevsk. This is the southern part of our country, so there are 

much more sunny days in a year than , for example, in Irkutsk or Novosibirsk. In most of our coun-

try, it is simply unprofitable to put SES, it will pay for investments for a very long time, while it is 

worth considering that the solar battery is an equipment that requires a lot of attention and mainte-

nance costs. 

Low efficiency 

The low level of energy production by natural sources does not yet allow them to be turned 

into the main source of power. So, to provide a residential house with electricity in the amount of 

200-300 W, the area of solar panels should be at least 20 m
2
 and they are quite bulky, and generate 

little energy. 

High cost of equipment 

The high cost of solar cells is explained by the fact that they consist of solar cells developed 

on the basis of silicon material. Cleaning and working with silicon is quite expensive for manufac-

turers. 

High risk 

In our country, there are few investors who want to invest in the development of alternative 

energy sources, since this energy sector is still poorly developed, so investment risks are high. 
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In conclusion it must be said the development of alternative energy sources in our country 

leaves much to be desired, and certain attempts are being made to develop this energy sector, but it 

is not still enough. 

Unfortunately, in our country, resources are extracted with the expectation of making a 

quick profit, and in this case it is very difficult to introduce something new and to develop this in-

novation. 

The problem related to the development of renewable energy sources in our country requires 

new non-standard solutions and significant investments. 
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ECOLOGY THAT CAN BE MEASURED 

I.V. Malyshevskaya, N.N. Simonova 

 
The material examines the development of an eco-adviser (TwiGear). TwiGear lets users know and see the en-

vironment. With the help of this eco-adviser, you can work out a safe route for everyday training or choose the cleanest 

area for buying real estate. In addition, tremendous opportunities are opening up to improve urban planning, since the 

data obtained with TwiGear allows you to see cities digitally, as well as observe how the environment changes over the 

course of a day, month or year and what affects it.  

Keywords: ecology, eco-advisor TwiGear, technology of the “Internet of things”, symbiosis of technology, 

micromonitoring. 

 

Scientists are currently trying to embody symbiosis of technology and ecology. The most 

radioactive country on our planet is the Republic of Belarus. Seventy percentof the territory was 

contaminated after the explosion at the Chernobyl nuclear power plant. Twenty-three percent of the 

territory affected by a quarter of the population of the Republic suffered. The Chernobyl disaster is 

a tragedy, but at the same time an opportunity for the emergence of new technologies. It served as a 

catalyst for the creation of new tools that influenced research. Over the past five years, studies have 

been conducted at the most radioactive sites on the planet. The effect of radiation on residents was 

studied. During the expeditions, a huge gap between the existing latest technologies and existing 

environmental monitoring systems was discovered. 

Nowadays the situation is as follows. Today, there are macro-level systems, i.e. these are 

systems that allow you to see only the average temperature. They fulfill the alarm function if, in the 

event of an explosion at an industrial enterprise, it will be possible to see in which direction the 

chemical or radioactive cloud is moving. It's like in a joke about weather forecasters, they promise 

us the sun, but when you go to work, you get rain. What solution was found? Thanks to the devel-

opment of the Internet of Things technology, it is now possible to measure the environment. All this 

together helps to create new technologies, new systems. Here are three key factors influenced by the 

Internet of Things revolution. This is a reduction in the size of chips and sensors, energy consump-

tion and a decrease in the total cost of products. Thus, today it is possible to cover tens of more ter-

ritories at the same cost without compromising the quality of measurements. 

https://altenergiya.ru/
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Micromonitoring system allows you to go down to the level of the district, street, building 

and a specific person. What is the environment? The environment is, in addition to radiation, air, 

water, noise, microclimate and much more. Experts from the World Health Organization have iden-

tified the ratio of factors affecting health. The environment affects two times more on human health 

than the level of health care. And the  scientists do not care about the problem, they solve the prob-

lem, instead of warning it. According to the latest data from the World Health Organization, seven 

million people die every year from air problems, which is 5 times more than they die in car acci-

dents. For the European region, it costs $1 trillion 600 billion annually. 

Life goes on in a very aggressive environment. And people want to be aware of the envi-

ronment. Much work has been done to create a new product. With the participation of leading envi-

ronmental organizations and the participation of more than fifty people, an eco-adviser named as 

TwiGear was developed.  The device TwiGear enables users know and see the environment. Some 

years ago, it was simply impossible. Such a device can be compared with the sixth sense. TwiGear 

will be useful to people who play sports, travelers, people with asthma or allergies, or just urban 

residents.  

Imagine a person who goes for a run, you start your morning workout and and begins to 

consume more air every minute. But if this air is dirty, then it will do more harm to person’s health 

than good. With TwiGear, one can get himself a clean, green, safe training route. Or, for example, 

someone decide to buy a house. A large amount of money was spent, but it is not known in what 

environment the children will live. Using the data collected by TwiGear, you can select the cleanest 

area for buying real estate. TwiGear monitors over ten environmental parameters. The user only 

needs to select the sensors necessary for him. How do these data affect the improvement of the 

ecology of cities? You can only influence something that can be measured. 

Over the past year, six hundred and fifty thousand measurements have been taken world-

wide. These data allow people to see cities in digital form, one can see the breath of the city,  its 

pulse,  how the environment is changing throughout the day, year, and what affects it. This opens 

up enormous opportunities for improving urban planning, for improving life. Today, cities and 

towns are very interested in this data. For example, with the help of the system the English city of 

Southampton in Great Britain was able to establish that marine container ships with a capacity of 

more than one hundred thousand hp they emit five thousand tons of sulfur dioxide into the atmos-

phere, this corresponds to 51 million cars and now Mary is solving this issue. How can this data be 

collected? The Wikipedia example shows how a small group of people can solve big questions and 

problems. 

Together, people are able to improve their lives and save millions of lives. Through the indi-

vidual responsibility people come to collective responsibility. The contribution of each person 

ultimately leads to great positive results. Waking up in the morning, a person should ask a ques-

tion how to improve the world around him. And perhaps tomorrow, humanity will wake up on a 

clean and safe planet. 
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CURRENT LIMITATIONS OF BIOMETRIC AUTHENTICATION 

D.Y. Nesterov, I.V. Rogozina 

 
 Biometric authentication has a promising future in many spheres. Some problems associated with this technol-

ogy like changing biometric “passwords” can be regarded as long standing while the majority of problems can be 

solved by developing new technologies of analyzing, storing and processing biometric information. 

 Key words: biometric, authentication, storing data, perspective methods, personal data 

 

 Being relatively new, biometric authentication is used in many spheres. Nowadays it is used 

in personal documents (mainly in passports [1]), bank account authentication [2], business work-

places [3] and other options. As is well known, this technology refers to security processes that veri-

fy a user’s identity through unique biological traits such as retinas, irises, voices, facial characteris-

tics, and fingerprints. As a result biometric authentication systems store volumes of biometric data 

in order to verify a user’s identity when that user accesses their account. The fact that this data is 

unique to individual users makes biometric authentication more secure than traditional forms of 

multi-factor authentication [4]. However, companies and vendors do not use biometric authentica-

tion on a wide scale and some of the methods remain neglected. The objective of this research paper 

is to try and understand what hinders this promising technology from being more widely used. To 

be able to understand it we think we should start with a brief overview of the methods employed 

and their characteristics. 

 Even though there are several types of biometric authentication, they can be divided into two 

groups: physiological and behavioral. While physiological methods include the use of face geome-

try scanners, thermal face map scanners, hand geometry scanners, fingerprint scanners, iris and reti-

na recognition and DNA tests [5], behavioral methods are based on the analysis of keystroke, signa-

ture and voice.  

 Most widely used types of biometric authentication are fingerprint, face geometry and voice 

scanners. They combine reliability and reasonable cost. Voice and face geometry scanners in gen-

eral do not require any special electronic components, this type of biometric data needs only special 

software to be analyzed. Fingerprints can be recognized only by special scanners, but most of these 

scanners do not cost much and nearly every smartphone has one.  Some systems like security sys-

tems of strategic objects use more complex authentication: Their biometric scanners usually com-

bine several methods, for example, to gain access a worker must have correct fingerprint, iris and 

voice. It is possible to copy one of these characteristics, but it is nearly impossible to copy all of 

them at once.   

 As a vivid example of advanced technologies biometric authentication has a number of ad-

vantages. Firstly, falsifying biometric data is extremely complex. Secondly, biometric authentica-

tion does not require anything from users except themselves. And thirdly, there is a certain poten-

tial: using biometric authentication more reliable badge systems can be built. 

 Along with definite advantages biometric authentication has a number of limitations caused 

by financial, security and biological factors. It seems highly likely that in the next ten years people 

will continue using passwords for financial reasons, because storing biometric “password” for one 

user requires a thousand times more disk space than storing a usual password and hash functions 

cannot be used because of specialties of biometric data processing. More than that scanners that use 

detail recognition cost a lot of money. Input data can change sometimes so the scanners calculate 

coincidence (it must be above 80% or higher) and because of that it is difficult to calculate the hash. 

The security factor is involved because sometimes databases can be hacked and users’ personal data 

can be sold. If that happens to passwords the biological factor will manifest itself: in principle users 
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can change the password, email, credit card and etc., but some biometric parameters are impossible 

to change even by plastic surgery. 

 However, we believe that it is realistic to expect solutions to the above stated problems in 

the near future. There are some technologies, like recognizing “key-dots” that can be improved in 

the future to reduce the disk space they take. In addition new disks technologies will be developed, 

which will allow companies to store lots of data at a reasonable cost. Besides, there are some prom-

ising methods like thermal face map scanning, which can complement or even replace traditional 

methods, but this will require large public and private investments and hard work of talented scien-

tists.  

 Summing it up, we can state that biometric authentication has a great role to play in human 

societies. So far it has definitely occupied a certain niche in the consumer segment and manage-

ment-control and technological badge systems. With the development and improvement of corre-

sponding technologies it is sure to make many systems more convenient, simpler and safer.  
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NEUROLECTION INTERFACE:  

FANTASY OF THE PAST, REALITY OF THE PRESENT 

K.A. Nikishina, I.Y. Abukhova  

 
The possibilities of using neuroelectronic interfaces in different fields are shown. The main possibilities of 

their useing in medicine are revealed. The reasons of showing interest of large companies involved in the development 

of computer games for this device are described. The necessary knowledge and skills for obtaining the profession of a 

developer of these devices are given. The principle of operation of the neuroelectronic interface is described. The at-

tractiveness of work in this area for IT professionals is disclosed. 

Key words: neuroelectronic interface, software, mental operations, peripheral. 

 

A short time ago, controlling things by the power of thought seemed like a fantasy theme. 

But science is developing very fast and today devices are being developed for the exchange of in-

formation between the human brain and an external electronic device. Such devices are called 

neuroelectronic interface. 

Neuroelectronic interface can be applied in many spheres: from medicine to domestic use. 

For this reason, this topic is interesting and relevant. 

The development of such devices requires a great number of specialists with knowledge in 

several different fields of science. At the moment, higher educational institutions in our country do 
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not provide training in this direction. This produces a lack of specialized personnel for the devel-

opment and research in this area. 

The principle of operation of the neuroelectronic interface is that the electrical activity of the 

brain is recorded and converted into commands for external devices. Signals are read using special 

sensors. They can be implanted into the brain, or register electrical signals from the surface of the 

human head. 

The development of neural interfaces requires specialists from many fields: neural electron-

ics, artificial intelligence, bio-engineering, neurophysiology, neuropsychology, and IT specialists. 

The last ones are developing the necessary software for these devices. The read signals must be cor-

rectly processed and transmit commands to electronic devices. 

Today neuroelectronic interfaces are widely used in medicine. Their use allows, for exam-

ple, paralyzed patients with the help of thoughts to control the prosthesis, exo-skeleton, wheelchair 

and maintain contact with the outside world. 

Companies involved in the development of computer games take interest in this devices. 

The idea of controlling a computer character using mental commands is very attractive. Even today 

there are devices capable of transmitting to the computer character the facial expressions of the real 

player who controls him. The player can with the help of thought transmit some simple commands 

for the game, such as “go ahead”, “jump”, “run” and etc. 

With the development of neural interfaces, computer games can move to a new level. This 

technology will allow to abandon the keyboard, gamepad or mouse. Because of this, the delays be-

tween making a decision and performing an action in the game will decrease. 

I think the development of neuroelectronic interface is a very interesting field of work for IT 

specialists. Creating specialized software for external devices may allow you to control, for exam-

ple, a smart home with the help of mental commands in the near future. In my opinion, neural inter-

faces are very useful for medicine. Both for research and treatment, and for patients who are unable 

to move. 
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QUANTUM COMPUTERS DEVELOPMENT AND CRYPTOGRAPHY PROBLEMS 

A.S. Novikov, E.N. Merkulova 

 
The paper presents key concepts related to quantum computers and quantum computing. The basic principles 

of information encryption and coding, as well as cryptographic problems related to the development of quantum tech-

nologies are introduced. The main algorithms of post-quantum cryptography and methods of their implementation are 

considered. 

Key words: Quantum computer, cubit, cryptography, post-quantum cryptography, algorithm 

 

A quantum computer is a means of computing where the laws of quantum mechanics are the 

basis of the CPU. Such kind of computer is fundamentally different from traditional systems based 

on silicon chips. It doesn’t use classical algorithms for calculation, but processes of -quantum algo-
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rithms using effects of quantum mechanics, such as quantum parallelism and quantum entangle-

ment. 

The basis for calculations of this type is a cubit, a system in which the number of particles is 

similar to an impulse and the phase variable (energy state) is a coordinate. If in a classical computer 

the logical elements get bits of information at the input, and at the output they get a definite result, 

then in a quantum computer the so-called quantum gate, which manipulates the value of the whole 

superposition, is used as a logical element. An important phenomenon peculiar to cubits is confu-

sion. For example, we have two tangled cubits. Measuring the state of one of them will help us to 

know the state of his pair without the need for any verification. The phase cube was first imple-

mented in the Delft University laboratory and has been actively studied ever since [1]. 

The advent of quantum computers will compromise the security of a number of encryption 

systems. In particular, scientists from the U.S. National Academy of Sciences believe that the emer-

gence of a new type of computer will turn into a "cryptographic nightmare", and it is necessary to 

have time to prepare for it. 

The reason for this is that popular modern encryption algorithms (such as RSA) are based on 

the computational complexity of factoring large integers. Currently practically all valuable infor-

mation, which is transferred through the Internet, is ciphered with such calculation. These are both 

bank transactions and secret negotiations. 

Asakey (M) they use the product of two large simple numbers, and finding these multipliers 

allows you to crack the cipher. Decomposition of number 15 into 3*5 can be done by an ordinary 

computer, but if number contains 100 or 1000 characters, it will take more than a million years to 

get the result. This is the weakness of classical computers used by modern cryptographic algo-

rithms. The best known classic deterministic factoring algorithms, such as the Schoenx quadratic 

form method and the Pollard-Straussen algorithm, take about M^1/4. Among the probabilistic algo-

rithms, the factoring leader is a special numerical field lattice method, which is able to find a simple 

divider with a probability of ½ in a sub-exponential time. 

There are not only universal algorithms (Poly-Hellman method, ρ Pollard method, etc.), 

which have exponential complexity, but also special ones with sub-exponential complexity (decom-

position base method, numerical field lattice method). If we take the point of the elliptic curve as 

the forming abelian group, we will have to settle for universal algorithms only [2]. 

With the advent of quantum computer theory, there are developments in the field of algo-

rithms that allow accelerating this process significantly. Shore's algorithm, using the capabilities of 

quantum computers, is able to produce factorization of a number in a time that is not much longer 

than the time of integer multiplication. Thus, the implementation of a scalable quantum computer 

will put an end to most of the modern cryptographic protection [3]. 

Initially, it was believed that quantum computers capable of such hacking would appear in 

the distant future. However, the year in which quantum code hacking will become a serious prob-

lem - which some security researchers have dubbed Y2Q - may come up unexpectedly quickly. In 

2015, researchers concluded that a quantum computer would need a billion cubits to crack 2048-bit 

RSA encryption fairly quickly. In a more modern work it is indicated that a computer with 20 mil-

lion cubits can cope with this task in just 8 hours. 

Any enterprise or government looking to store data for decades should already be thinking 

about the risks the new technology poses, as the encryption they use today could be compromised in 

the future. It can take years to transcode huge amounts of historical data into a more secure form, so 

it is better to use secure encryption today. Google's recent announcement that it has achieved quan-

tum superiority only confirms the concerns of information security professionals. Hence there is the 

request for post quantum cryptography, which includes quantum-resistant types of encryption. Such 

algorithms include algorithms based on hash functions, error correction codes, grids, multivariate 

quadratic systems, and the use of super-singular isogenesis [4]. 

Another line of defense is to increase the size of digital keys to significantly increase the 

number of variants in which to search for brute force attack.  For example, simply doubling the key 
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size from 128 bits to 256 bits would verify the number of possible variants that a quantum machine 

using Grover's algorithm would have to search for.  

The purpose of research is to select one or more methods that can then be widely used. The 

U.S. National Institute of Standards and Technology launched the development of post quantum 

encryption standards for government use in 2016. It has already narrowed the initial set of applica-

tions from 69 to 26, but says the first drafts of the standards are likely to be available no sooner than 

2022.  

Thus, we can say that it will take decades to create a working quantum computer, but in this 

time we need to prepare for possible cryptographic problems and begin to translate the information 

into quantum-resistant algorithms of particular importance in encryption. In the study of national 

academies from last year it was noted that it took more than 10 years to get rid of one widely used 

cryptographic algorithm, which turned out to be vulnerable. Given the speed of quantum computers, 

the world may not have much time left to deal with this new security problem.  
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INNOVATIVE STEPS IN THE DESIGN OF SKYSCRAPERS 

A.A. Openysheva, I.M. Lysakova  
 

The article shows the role of the innovations in building industry. It describes modern methods and technolo-

gies used in the design of skyscrapers. The authors tell about technological and engineering solutions such as a seismic 

isolation structure, a new carbon-fiber technology, a glass wall which can withstand winds and earthquakes. Innova-

tions make the skyscrapers more sustainable and strong. 

Keywords: innovative design, construction, a significant reduction, a seismic isolation structure, to enhance 

reliability, a necessary stiffness, prefabricated wall boards, to be integrated into panels, to provide. 

 

The design and construction of skyscrapers means creating safe and commodious places in 

high buildings. The engineers create buildings which support their weight, resist wind and earth-

quakes. They must protect dwellers from flooding and fire. The buildings must also be conveniently 

accessible, even on the upper floors. As an ordinary house it provides utilities and a comfortable 

climate for the inhabitants. The problems in skyscraper design are considered among the most com-

plex ones. 

We will start with the innovations in building technology. These innovations will be a revo-

lutionary step in sustainability and efficiency of tall building construction all over the world. It is 

well known that there is a great demand to use new technology and innovative design for high-rise 

buildings. 
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1. Kone Ultra Rope 
It is a new carbon-fiber technology. Its advantages in weight and bending allow increasing 

the distance of the elevator in 2 times (It may be to 1000 m (1 km)). The previous elevators were 

limited to 500 meters. The creators of the Ultra Rope pay attention to its extreme lightness. It con-

sists of a carbon fiber core and a special epoxy-based high-friction coating. This property cut energy 

consumption and machine room size in large quantities. It has a great meaning in high-rise build-

ings. 

The drop in rope weight means a significant reduction of the elevator masses, such as the 

hoisting and compensating ropes, a passenger load and an elevator car. 

The engineers consider the ropes a break-through of one of the limiting factors of skyscrap-

ers. That is the height. So the use of Kone Ultra Ropes will bring the great material efficiency.  

2. Megatruss Seismic Isolation Structure 
The Building Team presents a seismic isolation structure for a concert hall. It was construct-

ed out of reinforced concrete walls. They form a rigid frame which supports both sound isolation 

and acoustic performance. Besides there are spaces free of columns for having maximal flexibility.  

The building has a megatruss with diagonals, a belt truss, rubber bearings, oil dampers, 

megacolumns. All these contrasting elements can coexist in one and the same building with the help 

of the intermediate seismic isolation. They enhance reliability of the building. This innovative struc-

tural system allows builders to erect extremely tall constructions in seismic areas. 

3. The Rocker Facade Support System 

We want to attract your attention to the Rocker Facade Support System. The engineers used 

a unique component, which was designed for the particular building – The Rocker. 

The Rocker was created for supporting the largest cable–net glass wall in the world. It can 

withstand and release the heavy winds and even the effect of earthquakes.  

The building structure serves as a counter weight for cables. It introduces pre-stress and pro-

vides a necessary stiffness. The structure can resist windy loads on the cable-net. It should be noted 

that the engineers add 2 additional cables in the Rocker in order to make it more reliable. They 

achieve success in their work. 

4. Construction Process in 15 days. 

A 30-story hotel building was completed in 15 days. This fact captured the builders’ atten-

tion all over the world. The Broad Sustainable Building (BSB) Prefabricated Construction used pre-

assembled components. 

A factory-fabricated steel structure system and on-site installation were used by the builders. 

They also incorporated prefabricated light wall boards and integrated floor slabs. This method is 

one of the fastest ones and is considered to be innovative methods in the building industry. 

5. Raster Facade. 

Raster Facade is a precast concrete frame, where interior columns are eliminated. The struc-

ture can have glass walls or windows from the floor to the ceiling. The engineers use triple – glaz-

ing windows with protective louvers.  

The innovative precast facade has 60 percent glazed and 40 percent closed surfaces. This us-

age improves insulation values of the buildings. More than that, the heating cooling system is suc-

cessfully integrated into panels. This new Raster Facade will be a leader in the construction.  

In conclusion we want to say that the use of the modern technologies and design projects in 

building industry makes the skyscrapers more sustainable, strong and durable. These latest innova-

tions have less of negative impact on the environment.  
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ADVANTAGES OF INTRODUCING OF DIGITAL SUBSTATIONS 

V.M. Paksyutkin O.V Frolova 

 
The paper examines the advantages of digital substations over traditional ones. It also shows the ways to re-

duce the time and labor cost of maintaining of substations due to introduction of optical cables and modern equipment. 

According to the article digital substation has a number of significant advantages over the classical one and 

subsequently it will become a worthy replacement for it. 
Keywords: control systems, digital substations, automation process 

 

Nowadays control systems are becoming increasingly popular. They are no longer experi-

mental samples, because the time to work on specific objects has come. Information technology is 

being improved, built in accordance with new standards and more consistent with the requirements 

of end users. As a result, it becomes possible to use modern, innovative approaches in situations 

where it is necessary to solve problems associated with managing energy facilities in an automatic 

or automated mode [1]. 

At the present stage, substations of a new digital type are being created. They differ from 

previous generations in the: 

- presence of intelligent microprocessors located on the components of the object; 

- presence of a local area network, which greatly simplifies the transmission of signals be-

tween individual nodes; 

- transition to a digital data presentation format with the installation of appropriate equip-

ment for reception and subsequent analysis [2] ; 

- automation of all processes related to the substation. 

Picture 1 shows the possible structure of a digital substation. 

Digital substations have many advantages over conventional substations. The most signifi-

cant is that due to the use of modern digital technologies, it becomes possible to remotely control 

the operation of the substation. Any malfunctions are immediately recorded and logged, moreover, 

the cause and the specific location of the malfunction are detected. Also, due to the processing of 

diagnostic information from substation devices, their pre-failure states with timely warning are de-

tected [3]. The advantageous differences are the reduction of time and costs allocated for the design 

and construction of the substation due to the use of standard projects. Operation becomes more eco-

nomical thank due to the following features: 

- the reduced number of connected cables; 

- the reduced work on linking individual subsystems due to standardization; 

- less required equipment; 

- significant reduction of the area occupied by the substation control center. 

In addition, when replacing traditional substations with digital ones, the reliability of the 

power system increases [4]. This is achieved using the following factors: 

- optical current and voltage transformers are used on the digital substation, in which there is 

a complete galvanic isolation, and there are no breakage possibilities, as well as a saturation mode, 

and the phenomenon of ferroresonance; 

- there is a backup of devices responsible for the transport of information; 
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- even with several failures of relay protection and automation and process control systems, 

their performance remains; 

- intelligent devices, as well as passive measuring transducers, together with their secondary 

circuits, are equipped with self-diagnosis systems capable of monitoring their condition [ 5 ]; 

- diagnostics are also carried out for lines, showing their integrity; 

- the influence of the human factor is reduced. Due to the transition to a functioning mode 

without constant duty, the substation practically does not need lower-level personnel, and in its 

place comes the top-level management personnel with higher qualifications. 

 

 

 
 

Picture 1 – Digital Substation Structure 

1 – Workstation; 2 – Server SCADA; 3 – System control center; 4 – Telemechanics server;  

5 – Gateway Hub; 6 – Switchgear equipment with object communication device;  

7 – Optical transformers with switchboard device; 8 – Process Bus; 9 – Controllers;  

10 – Protocol EC 61850; 11 – Station Bus 

 

Also one of the important advantages of digital substation is high noise immunity. 

The use of optical cables, regulated by the EC 61850 standard for digital substations, also 

entails many advantages. Fiber optic cables are completely free from electromagnetic interference, 

radio frequency interference, and lightning and high voltage surges. They do not suffer from capaci-

tive or inductive coupling problems [6]. 

The cables themselves are also not the creators of any electromagnetic or radio frequency in-

terference, unlike ordinary cables, which are not only affected by external interference, but they 

themselves are the emitters. As a result, they have an important advantage - they do not have the 

mutual influence of closely spaced cables on each other. Also, the lack of conductivity of the fibers 

allows for reliable galvanic isolation between the ends of the cable and its protection against power 

surges. 

As a result of the above, it can be concluded that the digital substation has a number of sig-

nificant advantages over the classical one. Therefore, it is most likely that subsequently it will be-

come a worthy replacement for it. 
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CHOOSING A MACHINE LEARNING FRAMEWORK FOR A BEGINNER 

M.E. Pauls, A.S Pchelkin, I.Y. Abukhova 

 
The article is devoted to the most interesting machine learning frameworks with a description of their main 

scope, advantages, and disadvantages. Machine learning is a fast-growing field of technology. The relevance of its de-

cisions and the interestingness of the topic attract more and more people. This leads to the fact that there are many 

newcomers who do not know where to start, what to use. This article will help them to decide on the main question: 

which library to use. 

Keywords: machine-learning, libraries, advantages, disadvantages, scope. 

 

Machine learning is an interesting field of information technology, which sets itself goals 

such as training machines for voice recognition, image recognition, decision making, and many oth-

er things. An important part is neural networks, with the help of which many models that perform 

the above tasks are constructed. Each newcomer to this field has a very important choice: which 

library to start his education with. A lot depends on its choice: the time of training, the tasks to be 

solved, and the means to be used, the demand. Therefore, before dwelling on one framework, it is 

better to learn about several in order to choose the appropriate one in comparison. Libraries such as 

TensorFlow, PyTorch, Keras, Caffe, and CNTK will be considered. All of them are created for dif-

ferent purposes, so you should pay attention to their capabilities, advantages, and disadvantages. 

TensorFlow is an open software library designed to solve the problems of building and train-

ing a neural network in order to automatically find and classify various images. It is used both for 

research and for the development of software products. The main API for working with the library 

is implemented for the Python programming language, there are also implementations for C Sharp, 

C ++, Haskell, Java, Go, and Swift. TensorFlow is one of the best libraries for numerical compu-

ting, as well as for creating multi-layer neural networks. 

There are many advantages to this library: it has a large number of documentation and man-

uals; there are built-in visualization tools for the learning process; you can train and execute models 

in a browser; supports distributed learning; has a Python API on top of the C and C ++ mechanism, 

that speeds up its work; an excellent framework for creating neural networks that will work in pro-
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duction; includes support for programming deep neural networks and machine learning methods; 

uses GPU computing, automating control. 

There are also disadvantages: it is difficult to use and master; the only fully supported lan-

guage is Python; needs control of the used video memory; it hasn't built-in debugging facilities and 

support for pre-trained models. 

Based on the advantages and disadvantages highlighted, this framework is great for produc-

ing projects in production and creating complex networks but it is difficult for beginners to learn. It 

is mainly used for recognition, faces, speech, objects, and images, as well as for working with text. 

PyTorch is a machine-learning library created on Torch base for the Python language and 

having open source code, thanks to which this framework is developing very quickly. 

It has many important advantages: the framework supports popular debugging tools; sup-

ports declarative data parallelism; has many pre-trained models and ready-made modular parts;  it 

has a large amount of documentation and tutorials from the community; developers can program in 

C and C ++ using the FFI-based API extension for Python; when deploying networks on the GPU 

PyTorch will only take up the necessary video memory; it is easy to write your own types of layers 

and work on the GPU. 

However, this framework has some indisputable minuses: it’s not ready for a full-fledged re-

lease in production; it has interfaces lacks for monitoring and visualization; you must write a train-

ing code yourself; PyTorch is less flexible in supporting multiple platforms; it is designed for Py-

thon. 

PyTorch is suitable for beginners due to the low learning curve, supporting for debug tools, 

and a large number of pre-trained models. Nevertheless, it is not capable of releasing large projects 

in production yet. PyTorch is used to solve various problems: computer vision, natural language 

processing, it is also used for quick and effective training of models. 

Keras is a Python-based neural network open library that can run on top of TensorFlow. 

Keras supports a wide range of layers of neural networks, such as convolutional layers, recurrent or 

dense. It focuses on operational work with deep learning networks and is designed to be compact, 

modular, and expandable. Keras provides an intuitive API that is the best of its kind. 

The following advantages are distinguished for the Keras library: it is lightweight enough to 

build deep learning models for many layers; it has fully configurable modules, a simple and intui-

tive interface, built-in support for training on multiple GPUs; fast-growing framework, and, as a 

result, it has good documentation; it has high-speed prototyping. 

But it has a few drawbacks: it is not as functional as TensorFlow and provides fewer options 

for managing a network connection; it losses in the performance of neural networks; it is not suita-

ble for large projects. 

Keras is not a library, but a wrapper for TensorFlow, so its capabilities are limited, and it is 

not suitable for large projects. However, with the help of it, you can quickly and easily build mod-

els, which is suitable for beginners to familiarize themselves with machine learning. Keras performs 

well in cases for translation, image recognition, speech, and the like. 

Caffe is a C ++ framework that has a Python interface. It supports CNN and direct distribu-

tion networks. Caffe provides convolutional neural networks, RCNN, long-term short-term 

memory, and fully connected neural networks. In addition, it allows the use of ready-made industri-

al configurations of neural networks that have been tested. 

This framework is good for several reasons: it suggests pretained models for creating demo 

applications; it is fast, scalable, and takes up little space; works well with other frameworks such as 

PyTorch, and therefore it will be integrated into PyTorch 1.0; provides optimized work with the 

server; there are chef dolls and docker images for deployment. 

Caffe has disadvantages: limited community support; relatively new and quite limited in the 

deployment of complex networks; there are no convenient tools for debugging and technical sup-

port. 

Due to its relative novelty, Caffe does not have the largest amount of resources for learning, 

and it requires knowledge of C ++, which is more difficult to learn than Python. However, a big 
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plus is its ability to work with other frameworks, which allows improving existing neural networks. 

Caffe is ideal for training models, processing images. 

CNTK is a deep learning framework with many out-of-the-box speech and image recogni-

tion solutions. It can work with C ++, Python, C #, and Java, it also supports Apache Spark and Mi-

crosoft Azure Virtual Machine. It allows you to create deep learning networks (DNN), convolution-

al networks (CNN), recurrent networks, and memory networks (RNN, LSTM). 

Advantages of CNTK: it works faster than TensorFlow, and in recurrent networks it gives 

up to five and ten times performance gain; it possesses one of the highest precision for teaching 

deep learning models; it has a flexible and powerful API for C ++ and offers both low-level and 

easy-to-use high-level Python APIs based on the functional programming paradigm; it is easily 

scalable and in the case of computationally demanding tasks can be performed on thousands of 

graphics processors; it is easily extended thanks to the possibility of using Python to define own its 

layers and training procedures; there are built-in, low-memory data readers that support distributed 

learning. 

CNTK has one drawback: limited community support. 

It is an interesting library that focuses on the accuracy of its predictions. Because of this, it is 

perfect for voice recognition, handwriting, and pictures. Nevertheless, a beginner may run into a 

lack of information for training. 

From the above-mentioned frameworks, PyTorch is the most convenient for learning, since, 

despite its novelty, it has many manuals and a large community of people interested in its develop-

ment. In addition, an interested reader can find information about other popular libraries, such as 

fast.ai, MXNet, Scikit-learn, Theano, Deeplearning4j, Chainer. However, it is important to remem-

ber that each of them is suitable for solving its specific tasks, so you should choose the one that will 

show itself better in the selected field or the project. 
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MAGNETIC SUSPENSION TRAINS – TRANSPORT OF THE FUTURE 

A.A. Podkorytova, N.N Simonova 
 

The role of railway transport in the modern world, its place in the economy, as well as significant problems of 

railway transport, including wear, non-environmental effect and energy intensity, are examined. The relevance and 

prospects of the use of magneto vehicles, the EMC and EDS technologies used in them, and their disadvantages are 

highlighted. 

Key words: maglev, magnetic suspension trains, magnetic cushion trains, railway transport, magneto-gravity 

transport, EMS technology, EDS technology. 
 
Nowadays, railway transport is an important part of the transport system; it makes a signifi-

cant contribution to the creation of federal and regional budgets. 

Railway transport accounts for more than 80% of freight traffic and about 40% of passenger 

traffic by general-purpose transport. Railways serve 1.2 million workers, trunk lines make up 87 
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thousand km (out of 158 thousand km) - 19 regional railways, which are federal property. Rail 

transport delivers about 1 billion tons of cargo and 120 thousand containers every year. 

But railway transport has several important disadvantages: 

1) High deterioration of the locomotive fleet 

2) Low mobility 

3) Environmentally dirty transport 

4) Low speed. Transportation is complicated by the time frame 

5) High material and energy intensity of transportation 

6) Insufficiently high cargo safety 

     But even this problem has a solution. 

Trains on a magnet (maglev, magnetoplane) are silent, high-speed and environmentally 

friendly vehicles. Maglev cruising does not depend on the weather and they cannot fly off the track 

- the further the train deviates from the tracks, the more it is attracted by the strength of the magnet-

ic field. 

A maglev, or magnetic train, is a train that is held above the roadway using magnetic levita-

tion and moves by the force of an electromagnetic field. The technology of the train is based on the 

main property of magnets: the poles of the same name repel and the opposite poles attract. Current-

ly, there are two magnetic cushion technologies: electromagnetic EMS and electrodynamic EDS, 

and a third permanent magnet technology is under development. 

 

 
 

Fig. 1 – Types of technology for a magnetic pad train 

 

The magnet trains are driven by linear synchronous, linear asynchronous or linear induction 

motors. Which one to use depends on the characteristics of the engines themselves and for what 

purposes they want to use them. Braking is carried out by changing the direction of the magnetic 

field in the engine. 

Linimo magnetic train, used since March 2005, was created by Chubu HSST and is still in 

operation in Japan. He moves between the two cities of Aichi Prefecture. The length of the track 

over which the maglev soars is about 9 km. In this case, the maximum speed of Linimo is 100 km / 

h. This did not stop him from transporting more than 10 million passengers during the first three 

months after the launch. 

Shanghai Maglev, developed by the German company Transrapid and put into operation on 

January 1, 2004, is best known. This railway line connects Longyang Lu Metro Station with 

Pudong Airport. The total distance is 30 km, which the train travels in almost 7.5 minutes, acceler-

ating to a speed of 431 km / h. 

Magnetic suspension rail line successfully used in South Korea. UTM-02 was created for 14 

years and on April 21, 2008, passengers were able to try out new vehicles. The railway line runs 

between the National Museum of Science and the exhibition park, the distance between which is 1 

km. 



71 

In the near future, the operation of the Maglev L0 in Japan will begin; its tests were sus-

pended, but now resumed with new tenacity. By 2027, it will run on the Tokyo-Nagoya route. 

However, Maglevs have several drawbacks that do not allow them to be widely used. The 

first – the construction of the track for the Maglev and the train itself is very expensive, as new 

technologies are expensive. Second, EDS technology uses superconducting magnets. Superconduc-

tors are materials that, when cooled to a certain temperature, lose electrical resistance, which allows 

electric current to circulate freely through the conductor. This temperature ranges from 1 to 20 Kel-

vin. This requires an expensive cryogenic system. Therefore, all the scientists of the world are cur-

rently struggling to invent a material that could transform into a superconducting state at room tem-

perature, but no one knows when this will happen. Third, although EDS technology is more stable 

than EMS (EDS does not need to control the gap between the train and the track), sufficient force to 

levitate the train occurs only at high speed. Therefore, the train with EDS technology had to be 

equipped with wheels, this plays against them, since friction is generated.  

Fourth - since the train is under the influence of strong magnetic fields, it needs magnetic protection 

- shielding made of ferromagnetic materials. Otherwise, the influence of strong magnetic fields can 

adversely affect the health of passengers and Maglev personnel. 

So, a maglev is an environmentally friendly transport; in terms of energy, a muggle is supe-

rior to a car and an airplane, since its energy is spent more efficiently. The train can reach the high-

est speed of all types of public transport. Maglev is a promising mode of transport, but according to 

forecasts, its introduction is not expected rather soon, as these breakthrough technologies require 

further development. 
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PROBLEMS OF ACQUAINTANCE WITH PROGRAMMING 

I.E. Ponomarenko, D.D. Nikitin, I.Y.Abukhova 

 
In this paper the main causes of slow growth of programmer in the country were considered, and factors, 

which provide the greatest impact on this problem, were identified. This article touches the subject of problems of pro-

gramming. It brings the light to the main impediments which hinder the studying of programming. The article explains 

why the number of programmers is low in Russia. Based on this information this work reaches the conclusion and finds 

the cause of unpopularity of programming in general. 

Key words: programming language, programmer, IT sphere, school, education, profession in IT sphere, prob-

lems in education. 

 

Every year the total quantity of graduates of higher education institutions is about 25000, 

however the Minister of Communications and Mass Media of the Russian Federation thinks, that 

 the number of IT-specialists should be a minimum of million and every year this number should be 

increased. According to the Rosstat, average numbers of employees that were employed in the IT 

sector numbered 444 500 people in the 2016[1]. But the growth rate is a mere 5 percent, which is 

relatively low output for rapidly growing  field of activity. 

One of the most important reasons of these low growth rates of IT-specialists is very vague 

picture about programming and process of creating the computer programs. In many schools at the 
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lessons of Informatics a very little time is devoted to programming and in extreme cases is com-

pletely missing. At this stage the first problems that impede an introduction with programming 

begin. 

It occurs for various reasons, such as insufficient number and poor quality of equipment in 

schools, especially in rural regions; insufficient qualification of computer science teachers, inability 

to present the topic correctly and to arouse interest in the students. 

But, if those obstacles are to be overcome, the students would face with a worse problem - 

over-complication of learning process. Some schools, which have higher ratings, recruit teachers of 

higher educational institutions as schools teachers, and as a result educational demands on the stu-

dents increase, because they need to study many aspects which teacher tries to point out. Very often 

after learning topic of algorithms, acquaintance with programming languages begin, and school 

teachers' beloved programming language "Pascal" comes on stage. Many of the students first en-

countered the programming languages namely "Pascal" and finished studying on it. A lot of people 

think "Pascal" teaches the basics of programming, that it is simple and understandable. On the one 

hand, after completion of the "Pascal" learning course many students acquire the basic skills of pro-

gramming and understanding of syntax. But, if they want to do programming more serious, they 

will have to study new syntax and habits of more effective programming languages, which are used 

nowadays, such as python, java, ruby , JS, C++, etc. 

Nowadays "Pascal" only outlines the programming languages training, because in practice 

after studying it, "Pascal's" knowledge will not be useful in the future. Only skills are important, 

which are acquired in the progress of its learning. But in that case why won’t the students acquire 

the same skills in more modern and effective programming languages? Many of them are no more 

difficult than "Pascal" and in the building of program's logic are more comfortable. 

In this context, "Pascal" can be compared to studying French in schools instead of English. 

You’ll get certain skills in the language studying, but in practice they will help only in studying 

other, more useful and popular languages (unless, of course, you are not planning to engage in ac-

tivities, which are directly related to French). And after graduation you will remember every lesson 

of French with disgust and you’ll ask yourself a question: "What did I spend the time on?" 

The same situation happens with programming. Most students can't keep up with studying of 

"Pascal", thinking that this is real programming, and that it is perfect for only small number of peo-

ple. 

Some school programs teach things, which are usually being studied only in institutes of 

higher education, such as Object-oriented programming (OOP), databases and building relational 

databases, studying MySQL, etc. By the end of 11th grade most of the graduates completely lose 

interest in IT sphere. Another important factor is the presence of different prejudices about pro-

grammers, starting with confusion between the professions as programmer and sysadmin, and end-

ing with thoughts, that to be a programmer means to be a hermit, which can't pick up anything 

heavier than a computer mouse. Sure, this is the view of people which are far from the IT sphere, 

because in reality it depends on the person, rather on the profession. 

In conclusion, it can be said that one of the main barriers in the study of the programming 

are problems in organization of an educational program, because at the lessons students get ac-

quainted with this sphere of activity and based on this, they decide to continue to study program-

ming or not. And perhaps, the most effective measure to deal with this problem is to change the di-

rectly school program, so that it will aim to have a more rational approach to teaching. 
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PROSPECTS FOR THE DEVELOPMENT OF ALTERNATIVE ENERGY 

D.V. Shumskiy, E.E. Vlasova  

 
The article describes thermonuclear fusion as an alternative source of energy. It considers some prospects for 

the development of alternative energy. The authors study innovative technologies in the field of alternative energy and 

give examples of successful energy research projects. The main advantages, disadvantages and problems associated 

with these technologies are identified. Special attention is paid to tokamak and stellarator that are used for obtaining 

controlled thermonuclear fusion. The paper also presents comparative analysis of these magnetic fusion devices.  

Keywords: alternative energy, thermonuclear fusion, tokamak, stellarator, plasm, ITER, HL-2M, the Sun.  

 

There are a great number of energy sources that are used to generate power. Nowadays they 

are enough to cope with the energy needs of the world. However, how long will they last, and what 

impact do they have on the environment? Today the importance of clean, safe and inexhaustible 

sources of energy cannot be underestimated. Scientists all around the world have long worked to 

explore alternative energy technologies such as solar and wind energy. There are traditional ways to 

convert solar energy, such as solar panels, solar collectors, and hybrid solar panels. However, such 

energy sources depend on the geographical location and meteorological conditions. They also have 

a low efficiency rate of converting solar energy into electrical and thermal energy. 

Thermonuclear fusion reactions occurring in the Sun release a huge amount of energy. It is 

considered that similar reactions could be replicated on the Earth. Replicating thermonuclear fusion 

reactions would allow people to create an energy source as powerful and clean as the Sun. Such al-

ternative energy technologies have become increasingly popular in recent years.  

The aim of this article is to consider thermonuclear fusion as an alternative energy source 

and to describe innovative technologies in the field of alternative energy.  

Chinese scientists try to obtain clean energy, comparable to the energy of the Sun, but not 

completely similar to it. For this purpose, they are developing a device that can generate and keep a 

huge amount of energy. The country has developed its own «Artificial sun» - a magnetic nuclear 

fusion chamber that generates more heat than the Sun. This chamber is known as a tokamak [1]. 
 

 
 

Figure 1 – Tokamak HL-2M  
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A tokamak (toroidal chamber with magnetic coils) is a toroidal installation for holding 

plasma using strong magnets to achieve controlled fusion conditions. The magnetic field inside a 

tokamak is created by the current. The plasma is held by the magnetic field and not the walls of the 

tokamak. It is the main feature of this device [2]. 

In this respect, it is necessary to mention one more fusion power device, which is called a 

stellarator. A stellarator is a closed magnetic trap for maintaining high-temperature plasma. In a 

stellarator the stability of plasma is controlled directly with the coils, not through plasma current as 

in a tokamak. The aim of the stellarator is to reduce the turbulence of the plasma. But plasma con-

tainment is a very complicated process. A maximum result of the stellarator for maintaining the re-

action comprises 0.1 second. Therefore the tokamak seems to be more efficient in obtaining ther-

monuclear fusion. 

However, there are key technological challenges to overcome when it comes to tokamak re-

actors. The major problem is in bringing tokamaks up to the required temperatures and keeping the 

streams of plasma inside the device long enough for the reactions to take place. 

A number of experimental tokamak devices are in operation around the world. ITER (Inter-

national Thermonuclear Experimental Reactor) is the largest energy project of today. It involves 35 

countries. The most active participants of this project are Russia and China. China’s nuclear fusion 

device is called HL-2M. It was designed and built by the China National Nuclear Corporation and 

the Southwestern Institute of Physics. The reactor was built to obtain nuclear fusion energy. This 

facility is a superconducting tokamak with a non-circular cross section, representing an improved 

and modified version of the Russian tokamak [1]. In 2018, another tokamak, called HT-7U, man-

aged to reach 100 million degrees mark; it successfully sustained plasma for 100 seconds. HL-2M 

will be able to reach 200 million degrees mark, which is 13 times hotter than the Sun. The longest 

time that the tokamak maintained plasma was recorded in 2003. A French tokamak, called Tore Su-

pra, held plasma for 6 minutes and 30 seconds.  

The larger and longer the plasma streams, the greater opportunity there is for nuclear fusion 

reactions to take place. As it was mentioned above, the aim of the tokamak is to host hot and high-

speed reactions that take place inside the Sun. It uses hydrogen and deuterium as fuel to simulate a 

nuclear fusion reaction by injecting them into the device and producing plasma. Unlike controlled 

thermonuclear fusion, traditional nuclear power uses a decay reaction [3]. Switching to solar energy 

will reduce harmful impact of toxic waste. 

Tokamak T-15MD, designed in Russia, will become the main contribution to the ITER pro-

gram. T-15MD is a collaborative project involving scientists and engineers from the Kurchatov In-

stitute, the Efremov Research Institute of Electrophysical Apparatus and the Budker Institute of Nu-

clear Physics. This hybrid fusion reactor has become the first hybrid reactor plant built in Russia 

over the past 20 years. The tokamak uses both nuclear fusion and fission. So it combines the princi-

ples of nuclear and thermonuclear energy. T-15MD hybrid will run on thorium. Unlike uranium, 

thorium is cheaper; moreover, its reserves are greater. The main difference of T-15MD from a 

thermonuclear reactor is that a hybrid reactor does not need to obtain ultra-high temperatures to 

generate energy [4]. 

The main advantages of tokamak-based reactors are the following: 

- the production of short-lived radioactive waste; 

- the absence of combustion products; 

- transportation, installation and operation of tokamak-based reactors offer significant envi-

ronmental benefits over nuclear reactors. 

Despite the above mentioned advantages, there are several disadvantages: 

- it is hard to achieve high temperature inside the chamber; 

- it is difficult to maintain high temperature and thermonuclear reaction due to strong plasma 

turbulence inside the chamber; 

- high cost of development. 
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In conclusion, it is necessary to emphasize that scientists around the word still have many 

problems to overcome in the field of nuclear fusion. No doubt there is a list of budgetary and tech-

nical issues that will need to be addressed to solve these problems [5].  

Alternative energy research projects are necessary for humanity. Alternative energy has be-

come an essential part of modern life. Conventional sources of energy such as fossil fuels will even-

tually run out. Moreover, they hurt the environment. Alternative energy sources are widely availa-

ble and environmentally friendly. Scientists all over the world join their efforts to move one step 

closer to clean and inexhaustible energy, which may become the main source of energy for future 

generations. 
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PROFESSIONAL DISEASES OF PROGRAMMERS 

D.D. Shchigorev, I.Y. Abukhova 

 
This article describes the professional health problems of IT specialists caused by the work mode and lifestyle 

of employees. The primary symptoms of these diseases that need to be paid attention to in a timely manner are present-

ed. Non-obvious factors that negatively affect the health of an office worker have been identified. Their consequences 

are given, as well as various methods of preventing occupational diseases. 

Keywords: health, programmers ' diseases, work in IT, non-obvious problems, prevention. 

 

The work of the programmer is closely connected with the computer. Most people do not re-

alize that programmers have "professional" health problems. It would seem they have excellent 

working conditions, a comfortable workplace, and minimal physical activity, but the lifestyle of 

most IT specialists negatively affects their health. 

So, to be honest, working in the office or in the remote mode does not take up the strictly al-

lotted "40 hours a week", because most of the tasks have overestimated deadlines. In this regard, 

there are processes that cause additional stress on the eyes, "dry eye syndrome", and headache. If 

these symptoms are ignored for a long time, visual impairment is observed. [1, 3] 

Abnormal work schedules, abuse of energy drinks, improper nutrition, and an abundance of 

stressful situations can cause hypertension. Hypertension also increases the risk of heart failure, 

stroke, and heart attack. 
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In addition to negative effects on the cardiovascular system, these factors can also worsen 

the state of the nervous system. The IT specialist is responsible for the timing and quality of their 

work. The work of an IT specialist sometimes requires huge mental loads that keep the entire body 

in suspense. Any failure in the work makes him worry, and sometimes start all the work again. This 

can put anyone in a depressed state. [2] 

It is hardly possible to call the programmer's food useful, or at least healthy. Bad food, con-

stant overeating or malnutrition cause a lot of problems with the stomach. Poor appetite, vomiting 

after eating, abdominal pain are the primary symptoms of serious diseases such as stomach ulcers or 

gastritis. We cannot say about obesity due to poor nutrition and sedentary lifestyle. [3] 

Prolonged sitting in the same positions causes increased stress and blood circulation in the 

spine area. This leads to incorrect posture, pain in the back, which are the symptoms of scoliosis 

and degenerative disc disease. 

Repetitive and monotonous movements while working on a computer are just as dangerous. 

Prolonged loads on the same group of muscles in the hand cause pinching of the median nerve. This 

is expressed in a temporary decrease in the motor abilities of the hand, its puffiness. If these symp-

toms are not treated, the pain and weakness in the hands will become permanent. [3] 

In addition, a frequent companion of the office worker is a weakening of the immune sys-

tem. Dry and dust-laden office air, meetings with sick colleagues, not following hygiene rules, due 

to the weakening of the immune system, is a great danger for the employee. 

But in fact, the main problem lies in laziness, overestimating the state of your health, as well 

as in not following the methods of disease prevention. Working at the computer, you need to do 

small warm-up exercises to keep your body in good shape. Nowadays, large companies have gyms 

and recreation rooms. Any employee can exercise or play sports in his free time. Also, if you work 

at the computer for a long time, you need to periodically give your eyes a rest. 

You need to take care of your psychological health. Should not panic when you see the 

"burning" deadlines or in stressful situations, you need to get pleasure from your work. The profes-

sion is not immune from failure, even if suddenly everything went wrong; it isn’t worth to heart. 

There is a way out of any situation, sometimes you just need to talk or ask for advice from your 

family, colleagues or friends. [2] 

In fact, the prevention of diseases in programmers does not require much effort, you just 

need to not forget about yourself and your health, working in the depths of the virtual world. 
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APPLICATION OF DATA CLUSTERING IN THE CONTEXT OF STOCK MARKET 

A.V. Slashchev, M.S. Zhukovskij 

 
The article deal with the theory of data clustering, main principles and the sequential steps of data classifica-

tion. The paper studies the matters of common data grouping algorithms and the main methods of the normalization of 

the objects’ values. Then, the application of data clustering in the stock market field is reviewed. By means of data clus-

tering algorithms and the computer application, cluster tree diagram of the Russian stock market for the last thirteen 

years is built. 
Key words: Data clustering, normalization, superclasters, stock market, tree diagram 
 

Data clustering is a technique of grouping totality of objects in so-called clusters. Every 

group should contain identical objects. On the other hand, the objects, collected inside the groups, 

must differ as much as possible. But clustering should not be confused with classification, as classi-

fication has the definite number of groups, while the parameters amount in clustering emerges dur-

ing the working process of the algorithm.  

Clustering is used for statistical data analysis in many branches of science. Thus, in data sci-

ence clustering could be used for gathering some essential insight from a given data using analysis 

of the points positions inside the groups.  

Implementation of the clustering analysis consists of five steps: 

1. Selection of the objects for clustering. 

2. Determination of the multitude of variables for the object valuation. 

3. Computation of the comparison units to find out the similarities among the objects. 

4. Introducing of the analysis results. 

One of the main issues of clustering lies in a problem, how objects should be grouped by 

their features. The process of data normalization consists in the choice of the necessary features and 

finding out an appropriate interval measure. Subsequently, after the set of the features is defined, it 

is possible to conduct the process of normalization, during which all the values are reduced to some 

range, e.g. [0,1].  

There are a lot of different ways to measure the distance between the value points, such as: 

1. Euclidean metric. The most common function for measuring distance. It represents the geo-

metrical distance in multidimensional space. 

2. Squared Euclidean distance. The way to impart more weight for distant objects. 

3. Chebyshev distance. This approach could be useful when there is a necessity to make the 

objects the most diverse when they differ by some coordinates. 

4. Taxicab geometry is calculated as the average of the differences of the objects. Mostly the 

same as the Euclidean metric, but the impacts of the high fluctuations among objects are 

more smooth. 

A lot of algorithms were elaborated to analyze the grouped data. All the methods of cluster-

ing handle data as vectors in the multidimensional array. Consequently, every vector represents 

known object features. The main problem of clustering is to select the clustering algorithm correct-

ly. 

Afterwards, the algorithms of clustering could be applied. 

All the clustering algorithms could be divided into hierarchic and non-hierarchic.  Mostly, 

the result of the application of hierarchic methods is a tree diagram. Based on which the observer 

could select required fragmentation. On the other hand, non-hierarchic algorithms provide specific 

fragmentation and allow tuning it for the available data. Moreover, non-hierarchic algorithms pro-

vide higher performance comparing with hierarchic counterparts. 

All the hierarchic algorithms could be divided into two types: top-down and bottom-up. The 

first one begins with a big group, which contains all the elements and then splitting them into 

smaller and smaller parts. On the contrary, the second approach starts with the separate elements 

and then consolidating them into larger and larger groups. 

The most popular non-hierarchic algorithm is K-Means clustering. It is the simplest and has 

very effective speed characteristics. The principle of this algorithm lies in the selection of the num-

https://www.multitran.com/m.exe?s=analysis&l1=1&l2=2
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ber of values from groups and randomly obtaining their center points. Then, utilizing computing 

distance between the point and the group center, every value should be related to the closest group 

center. By means of all the vectors which are located in the groups, the group center must be 

recomputed. Previous steps should be repeated until the centers of the groups do not change as 

much as possible between iterations. There are a lot of variations of K-Means clustering algorithm. 

Some of them allow selecting optimal initial centers, however, others allow splitting and joining 

values into groups. 

Classification is a basic human mental process. Relevant groupings can provide economy of 

memory, predictive power, or possible theoretical development. Below we have provided a small 

example of the useful clustering process of the top 50 Russian stock market company selected by 

capitalization (fig. 1).  

For constructing tree classification we use price movement data on a daily basis from 

01.01.2007 to 23.04.2020. Starting date was chosen to cover a period before the 2008 crisis. Ac-

cording to the logarithms of day-to-day increments we can get some interesting tree diagrams. Be-

low we present one the them. X axis shows stock tickers, Y axis show distance between clusters. 

 

 
 

Figure 1 – Cluster diagram based on price movement of Russian stock market 

 

All traded stocks break up into large superclusters. Each of them, in turn, is divided into two 

more large clusters. As the analysis shows, stocks that fall into the same cluster often show similar 

price dynamics. It is possible to use the conclusion data when selecting stocks in an optimal portfo-

lio. 

 

BIBLIOGRAPHY 

1. Вятченин Д. А. Нечёткие методы автоматической классификации. - Минск: Техно-

принт, 2004. - 219 с. 

2. Agrawal, R. Gehrke J., Gunopulos, D., Raghavan P. "Automatic Subspace Clustering of 

High Dimensional Data". Data Mining and Knowledge Discovery. - 5–33. 

3. R. Ng and J. Han. Efficient and effective clustering method for spatial data mining // Pro-

ceedings of the 20th VLDB Conference. - San Francisco: Morgan Kaufmann Publishers Inc, 1994. - 

144-155. 



79 

Жуковский Марк Сергеевич, научный руководитель, к.х.н., доцент кафедры «Информационные систе-

мы в экономике» ФГБОУ ВО «Алтайский государственный технический университет им. И.И. Ползунова», e-

mail: zhukovsky@list.ru 
Слащев Александр Владимирович, магистрант кафедры «Информационные системы в экономике» 

ФГБОУ ВО «Алтайский государственный технический университет им. И.И. Ползунова», e-mail: 

nireus@mail.ru 
 

 

SOLARENERGIE – PROBLEME UND PERSPEKTIVEN DER NUTZUNG  

IN DER ALTAIREGION UND IN DER REPUBLIK ALTAI 

A.S. Suloew, O.S. Moskalyuk  

 
There was considered the problems and prospects of using renewable source of energy such as solar in the 

Altai Territory. There was considered the problem of the economy of energetic resources and protection of 

environment. There was substantiated creation of new objects of energy supply in recreation areas as well as in areas 

which are far from energy systems. 

Key words: renewable sources of energy, production of electric energy, energy saving, environment. 

 

Die Nutzung der erneuerbaren Energien aus Wind, Sonne, Biomasse und Erdwärme steigt 

allmählich an. Sie sind unerschöpflich und immer vorhanden, deswegen sollen sie als Alternative 

die fossilen Brennstoffe ersetzen. Besonders universell und unbegrenzt ist die Sonnenenergie, die 

auch ein großes Entwicklungspotenzial hat. Sonnenwärme kann in thermische, mechanische und 

elektrische Energie relativ leicht verwandelt werden, und auch in chemischen und biologischen 

Prozessen verwendet warden [1]. Ihr Verbrauch ist klimafreundlich und stört keine Wärmebilanz.   

 
   

Auf dem Territorium der Region entwickelt sich intensiv die Erholung: viele 

Touristenherbergen werden geöffnet, aber sie haben keine Energieversorgung. Im Zusammenhang 

damit wird die Forschung der umweltfreundlichen Energiequellen durchgeführt.  Viele Siedlungen 

der Altairegion verfügen nicht über zentrale Elektroenergieversorgung. Perspektiven für die 

Forschung und anschließende Umsetzung der Solarenergie ist mit dem Energiemangel im 

Altaigebiet und in der Republik Altai verbunden. Die Sonne ist keine konstante Größe, aber die 

Altairegion hat eine günstige Position auf der Landeskarte der Solarenergie von Russland. Es zählt 

zu den sonnenreichsten Regionen in Bezug auf die Anzahl der sonnigen Tage. 

In der Republik Altai wurde ein großes Solarkraftwerk implementiert. Es wurde vom 

Unternehmen Hevel Solar gebaut, dessen Tätigkeit mit der Installation der Photovaltaik- Anlagen in 

Russland verbunden ist und dessen Projekte in Übereinstimmung mit der Verordnung der 

russischen Regierung zum Ausbau der erneuerbaren Energien in Russland erfolgten [2]. Das 

Solarkraftwerk zählt zu den 10 größten Kraftwerken von Russland: ihre Leistung beträgt 40 MW. 

mailto:zhukovsky@list.ru
mailto:zhukovsky@list.ru
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Das Kraftwerk versorgt etwa 30 Prozent des in der Republik verbrauchten Stroms und ermöglicht 

die Unabhängigkeit von der Elektroenergie aus der Nachbarregionen. 

Im Altaigebiet gibt es viele Programme für die Planung und Aufbau der Ökohäuser. Das 

sind umweltschonende Häuser, die möglichst energiesparend gebaut sein sollen. Gleichzeitig gibt es 

viel Raum für die wissenschaftlichen Forschungen. Wie kann ein solch Ökohaus in der Praxis in der 

Altairegion aussehen? Dank den Anstrengungen unserer Fachleute wurde ein Ökohaus unter der 

Leitung vom Professor der Altaier Staatlichen Technischen Universität Barnaul V. Fedjanin am 

Stadtrande von Barnaul gebaut [3]. Das Haus ist völlig autonom mit Energie versorgt auf Kosten 

der Solaranlagen und Windkraftanlagen. Die wichtigsten Vorteile dabei sind die 

Umweltfreundlichkeit, natürliche oder schadstofffreie Werkstoffe und niedrige Energiekosten. Die 

Hauptgedanken des Ökohauses sind «die Ausnutzung natürlich vorhandener Energiequellen, ohne 

die Umwelt auszubeuten, sowie die Einsparung von Energie» [4]. Eine besondere Form ist das 

Sonnenhaus, wo mindestens die Hälfte der Heizenergie über Solarkollektoren gezeugt und in einem 

Pufferspeicher verwahrt wird. 

Auf solche Weise kann man betonen, dass die Ausnutzung solcher Energiequelle wie 

Solarenergie möglich und kostengünstig in der Altairegion und in der Republik Altai ist. Wir 

müssen nicht nur Energie sparen, sondern auch sie umweltfreundlich erzeugen, deshalb wird die 

Entwicklung der Solarenergie vorangetrieben.      
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DATA MINING IN BANKING 

A.M. Tarasova, I.A. Manuhina  

 
This article discusses data mining in the banking sector. The main directions and opportunities in data mining 

for banking have been considered. The authors point out the strategies that can help banks improve their performance. 

Top banking tasks that benefit from data mining have also been presented. It is concluded that customer experience 

management is the most significant and urgent topic in modern banking. 

Keywords: data mining, banking sector, risk management, customer relationship, customer experience man-

agement. 

 

Competition in modern banking has already become global and tough.To gain new market 

shares banks have to work more creativelyor evento fight to maintain them.The banking industry is 

highly competitive. It is sensitive to political and economic conditions in their domestic countries 
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and all over the world. Because of a lot of risks, a key strategy for many banks is to improve their 

performance by reducing costs and increasing revenues. One of the best ways to realize both objec-

tives is to use data mining to extract valuable information from customer data. 

Various data mining techniques are of great use forbanking sector, they can be helpful in: 

1. Targeting and acquiring new customers, 

2. Retention of valuable customer, 

3. Automatic credit approval as a fraud prevention tool, real time fraud detection, 

4. Providing segment based products, 

5. Customersanalysis, 

6. Transaction patterns over time for better retention and relationship, 

7. Risk management and marketing. 

Data mining can help banksto:  

 discover new customers,clustering different customers into some clusters;  

 retain customers, especially the VIP customers. In general, 20% of customers bring 80% of rev-

enues.  

 to classify high risk people using decision tree. 

There exist a great number of strategies that can help banks make their work more efficient. 

For example,distance-based clustering algorithms, which partition the data into a predetermined 

number of clusters. Each cluster has a centroid. Cases (individuals within the population) that are in 

a cluster are close to the centroid. The algorithm segmentscustomer profession data into clustersand 

rank the probability that an individual will belong to a given cluster, and offer them banking ser-

vices they might need. 

Customer relationship managementcan help banks to build long-lasting relationships with 

their customers and increase their revenues and profits. To help banks to retain the number of their 

customers the following measures can be used: 

 measurement of customer retention 

 identification of root causes of detection and related key service issues; 

 development of corrective action to improve retention. 

In risk managementapproach risk levels are organized into categories based on past default 

history.Decision Tree technique can be used to build models that can predict default risk levels of 

new loan applications. 

Top banking tasks that benefit from data mining are: 

Customer experience management. This group consists of strategies that allow getting new 

knowledge about customers’ preferences from available analytics. In addition to personal infor-

mation and data about accounts and transactions, banks can collect data such as purchase histories, 

channel usage, and geo-locational preferences. After analysis, the data can be used to create “the 

right order” at “the right time” at “the right place” for every customer. 

Market analysis and customers insight.  

Group includes relatively new strategies for market analysis and customer insight based on 

gathering and processing data from the Internet. The main task - to get valuable information. This 

information can be used to attract new customers, increase loyalty of current customers, and gain 

competitive advantage due to a deeper understanding of market tendencies and customer prefer-

ences. 

Study of channel performance.This group combines two approaches. The first one is using 

all data from banking channels in a more efficient way with the aim to increase their profitability. 

The second approach is using all channels to provide the “next best offer” for every customer in the 

most convenient way. 

Risk management. Credit scoring systems and fraud protection techniques are well-known 

applications of data mining analytics in banking industry. A modern trend in this group is extending 

the volumes of information that is used as predictors in data dining models. Social media interac-
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tions, transactions, purchase patterns and so on could be used as additional sources of information 

in risk management. 

Customer experience management is the most significant and urgent topic in modern bank-

ing. Implementation of data mining in this set of business tasks is the best way to achieve customer 

centric banking and improve cross-selling and up-selling. 
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THE USE OF FOOD ADDITIVES AND THEIR IMPACT ON THE HUMAN BODY 

A.R. Tataurova, E.A. Agafonova  

 
The article explores the topic of the use of food additives and their impact on the human body. The definition of 

food additives is given, the types of food additives are considered, the reason for negative attitude to them is found out, 

and their influence on the human body is studied. 

Key words: food additives, chemical industry, natural additives, preservatives, synthetic food additives, food 

products 

  

Initially, natural components made from natural raw materials were used as additives. With 

the development of the chemical industry, food additives have been produced artificially. Synthetic 

additives such as dyes, preservatives, thickeners have appeared. 
Let's define food additives. They are natural or synthetic substances added to food products 

in order to improve properties such as product storage period, improving their resistance to various 

types of spoilage, preserving or changing organoleptic properties. At the same time, food additives 

are not used as an independent product. [2]The beautiful appearance of confectionery, sausages, 

long-term storage - all this is the result of the use of food additives. And if some food additives, 

such as dyes and flavor enhancers, can be excluded from food, then a decrease in the use of pre-

servatives will necessarily lead to a significant reduction in their storage period and will be reflected 

in an increased number of severe poisoning of the population. 

The European Union has assigned each ingredient a three- or four-digit number preceded 

with the letter “E”, the list of food additives is shown in table 1. [4] 
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Table 1. List of food additives. 

 

Name E-Code 

Dyes E100-E182 

Preservatives E200-E299 

Antioxidants E300-E399 

Stabilizers E400-E499 

Emulsifiers E500-E599 

Amplifiers of taste E600-E699 

Spare Indexes E700-E800 

Defoamers E900-E999 

Glazing agent, baking powder E1000-E1999 

 

One of the reasons for the negative attitude to food additives is the bad faith of manufactur-

ers. Instead of natural additives, they often use cheaper synthetic ones, not observing the production 

technology and the maximum permissible standards for the use of food additives. The products of 

such manufacturers cause people to have allergic reactions; they especially affect badly the chil-

dren’s health. The effect of food additives on the human body depends both on the features of the 

body, its susceptibility to them, and on the substance itself. Since chemicals are difficult to process 

by the human body, synthetic food additives damage internal organs and cause them to wear out 

quickly. 

For each substance there is a maximum dose, the excess of which can harm a person. For 

example, sodium nitrite (E250) is usually used in the manufacture of sausages. [1] Nitrite is toxic, 

but in practice it is not prohibited, as it is not considered particularly harmful. [1] It provides a mar-

ketable product and, consequently, an increase in sales. [1] Some of the additives previously con-

sidered harmless, for example, E240 formaldehyde in chocolate bars or E121 in carbonated water, 

were later found to be too dangerous and banned. [1]Besides, additives that are harmless to one per-

son can be very dangerous to another. However, there are harmless and even useful "E". For exam-

ple, the additive E163 (dye) is just an is just anthocyanin from the grape peel. E338 (antioxidant) 

and E450 (stabilizer) are harmless phosphates that are necessary for our bones. [1] 

Thus, we can conclude that at present almost all food products contain food additives. The 

more various additives in food are, the longer their storage period is. Food additives are also used to 

improve the taste and color of the product. Therefore, in order to protect your health, it is necessary 

to learn to decipher the E-codes and read the composition of the products on the accompanying la-

bels. 
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SPECIFICITY OF THE CONSTRUCTION OF THE ATTACHMENT OF HINGED EQUIPMENT 

FOR AIRCRAFT 

S.S. Timoshchenko, J.V. Kremleva 

  
The specifics of the manufacture of a hinged attachment unit made of composite materials are considered. The 

materials used are: a pipe made of aluminium alloy D16T, prepreg based on the carbon fabric UT-900, unidirectional 

carbon tape UOL-300 and binder PDT-69 NM. For protection against contact corrosion, prepreg based on glass fabric 

T-15(P)-76 and an PDT-69 NM binder shall be used. Each manufactured specimens was tested according to the tech-

nical requirements. It has been determined that the manufactured sample is capable of withstanding a load of 21700N 

and is suitable for use. 

Keywords: carbon fibre, epoxy resin, adhesion, fiberglass, prepreg, dynamometer. 

 

A node is a structural element intended for the attachment of hinged equipment. This ele-

ment and the equipment attached to it are intended for placement in non-sealed areas, but with con-

trolled temperature during operation of the aircraft at altitudes up to 7.600 meters above sea level. 

The device for attaching must meet a number of survivability and resistance to external ef-

fects. 

The main factor is the temperature effect. The node must remain operational at a relative 

humidity of ≥ 95%, a temperature of 50 ºС. 

The humidity of the air in which the product arrives also affects the properties of the materi-

als, and in the majority of cases is negative, which is due to hygroscopic materials 

The device for attaching mass should not exceed one kilogram. 

Reliability requirements for the product: 

The node must withstand a short-term load of two tons (19613.3 N), and must therefore re-

main operational to this critical value. 

The design of the node, designed in SolidWorks, is shown in Picture 1. The structure com-

prises a pipe and a framework. 

 
 

Picture 1 – Device for attaching equipment 

 

In aviation engineering the ratio of volume to weight is important.  

In aircrafts nodes use titanium alloys of grades PT-7M, PT-1M for the manufacture of parts 

that require high strength and corrosion properties. Aluminum alloys, for example, D16, B95 in avi-

ation constitute the majority in the manufacture of structures due to sufficient strength characteris-

tics and low weight [1].  

Since the main parameter is the weight of the structure, the optimal option is to use alumini-

um alloys, namely Д16Т. 

Having analyzed the loads acting on the attachment node of the hinged equipment during 

operation, it was decided to use carbon plastic for the manufacture of the framework, because at rel-

atively low density, it has high physical and mechanical characteristics temporal resistance [4]. 
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The beam works of compression and bending, but the application of loads should not ex-

clude the work on torsion, so it is worth considering the combination of carbon fabric and unidirec-

tional tape. 

Of the variety of carbon fabrics, carbon fabric UT-900 and unidirectional carbon tape UOL-

300 are more suitable.  

To equalize the area of contact and protect aluminium from carbon fibre, it is necessary to 

use glass fabrics based on hollow fibre T15-(P)-76, and also to increase adhesion, it is advisable to 

fill the resulting voids with glass roving. 

Lightweight fiberglass materials are used where weight reduction is required while main-

taining strength characteristics. 

High-strength fibres carry the main load. The role of the polymer matrix is to redistribute the 

load between the fibres and reduce the concentration of stresses in the places of the resulting de-

fects. 

Epoxy resins are known to have good fiber adhesion, low curing shrinkage and high strain-

strength properties [2]. 

Prepregs are recommended to simplify the process. Prepregs based on PDT-69 NM have a 

short cycle of curing and low temperatures of heat treatment [1]. 

Based on the design of the assembly, thermocompression molding is chosen as the manufac-

turing technology.  

The manufacturing process for the hinged attachment unit consists of the operations present-

ed in Picture 2. 

 
Picture 2 – Diagram of the technological process 

 

After manufacture, the sample was subject to bench testing. The applied force was read from 

the dynamometer. The dynamometer is a device for measuring the force or moment of force, con-

sists of a force link (elastic element) and a reading device [3]. 
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The maximum load for the manufactured structure was 2.2 tnf, which exceeds the stated re-

quirements.  

The design turned out to be on average equal strength. The stress in the plastic is 18 

kgf/mm
2
, equivalent to 177 MPa. 

Based on the results of the experiment, it is possible to recommend this manufacturing tech-

nology for the attachment unit. 
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POST-AND-BEAM CONSTRUCTION  

D.V. Tishchenko, N.V. Faleeva 
 

The article describes the features of the post-and-beam structural system. The authors consider the advantages 

of this constructive system and the possibility of its application in modern construction 

 Keywords: Post-and-beam construction, timber frame buildings, structural systems 

 

The post-and-beam system was interpreted differently in different eras, went a long way of 

evolution and did not lose its relevance (Egyptian, Greek and Roman warrants, the Renaissance and 

Classicism with their subtle use of antiquity, and, finally, modern construction, where beam system 

is often used exclusively as a supporting frame). 

The post-beam structure consists of vertical and horizontal bar bearing elements. A vertical 

element – a pillar (column, pillar) – is a rectilinear rod that perceives all vertical loads from a hori-

zontal element (beam) and transfers the forces from these effects to the foundation. At the same 

time, the stand itself works for compression and bending. The horizontal element of the rack-and-

beam system  – a beam (beam) – is a rectilinear rod working for lateral bending under the action of 

vertical loads. [1] 

Post-and-beam construction uses large, widely-spaced wooden members to provide structur-

al support and effectively creates a frame into which walls are then ‘placed’. With the beams carry-

ing the load of the roof, it is not essential to have large numbers of interior walls, so it is an excel-

lent construction method for open-plan homes. Different columns (the ‘posts’) and beams act as 

structural support for vertical loads, while sometimes diagonal posts are required for lateral loads. 

The posts and beams act as ‘carriers’ for any exterior cladding or finish, and for the interior walls if 

there are any. They also provide space for insulation. 

Post-and-beam construction, as we know it, began in the 1600s and traditionally uses timber 

everywhere for beams, columns, girders and purlins for the structure, as well as for floors and roof-

ing. Four centuries ago, hand-hewn timbers were joined together by hardwood pegs, or by joint ge-

ometry as one beam slotted on top of or alongside another. Conventionally, mortice-and-tenon 

joints turn the posts and beams into a solid structure. Traditional timber-frame construction, on the 

other hand, normally uses cheaper wooden wall panels that are placed into position, to create an ex-

terior boundary of the property, and interior walls, too. These all together carry the load of the roof. 
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On the face of it, there are certain disadvantages of post- and-beam construction over tim-

ber-framed construction. Firstly, it costs more – about 20 per cent to 25 per cent according to the 

estimate of the experts. This is mainly due to the extra labor that is needed for post-and-beam con-

struction, whereas the foundation costs are the same for both constructions. 

Secondly, the post-beam structure is more time-consuming to construct. Typically it takes 

four or five working days to build the frame of a post-and-beam house, whereas the overall frame of 

a paneled ‘mainstream’ home of comparable size can be built within a day or two.  

Thus, the total construction of a four-bedroom house with an area of 185 m, including any 

external cladding, putting on a roof and making it watertight, may take up to four working weeks – 

which is possibly a third longer than a paneled home of the same size. For that reason, some timber-

frame home suppliers have relegated post-and-beam construction to outbuildings where large open 

interiors – the method’s unique selling point – are essential.  

If time and budget are not of paramount importance, the spacious style and sustainability of 

post-and-beam homes may provide undeniable advantages. The most popular raw materials used for 

post-and-beam construction include pine, oak and Douglas fir. Oak has significant advantages – du-

rability and fire resistance, with aging it looks better and is able to last 300 years or more. [3] 

Some types of wood – mainly pine – have to be heat-treated in accordance with the regula-

tions concerning beetle infestation. In addition, both pine and fir require a fire-retardant spraying 

once the frame is installed. Some self-employed builders insist on a ‘fingerprint resistant’ varnish 

being applied to the wood. The price will vary but these treatments could cost up to £800 for a 

mainstream four-bedroom property, with an area of about 185m². 

While beams are always on display inside post-and-beam houses, it is common for them to 

be fully concealed on the outside by an exterior skin, which is rendered or covered with weather-

board or sometimes cedar ‘featherboard’. As a result, it is commonly the case that a post-and-beam 

property cannot always be recognised from its exterior. But, it is the space and dramatic interior de-

sign that allows post-and-beam structure to come into its own. 

Some suppliers like Timberpeg – which makes customised constructions as well as having 

50 off-the-shelf designs available – has beams that allow unsupported spans of up to 9.7m, permit-

ting large open rooms, and the system encourages large, vaulted ceilings and so-called ‘cathedral 

spaces’. The construction method allows late changes, therefore, at the request of the customer, it is 

possible to change the boundaries of the room during the construction.  

Single-, double- and triple-glazing are all entirely feasible but the most important feature of 

the post-and-beam structure is that it allows a whole gable end to be used for an effective 

doubleheight window, without losing any of the structural integrity of the property, as beams at the 

top of the glazing can be load bearing to support the roof. Common self-assembling components 

like underfloor heating, central vacuum systems and wiring to facilitate remote control heating and 

home entertainment systems are also all straightforward in a post-and-beam property. 

But one potential drawback is that the main post-and-beam designers and suppliers do not 

feel concern about eco-friendly insulation. Partly, this is because insulation tends to be ‘within’ the 

spaces between posts and beams so some manufacturers have ‘units’ made to slot into the pre-

determined spaces. Foam board insulation, such as those provided by Celotex and Kingspan, is 

simple and used by most suppliers on the grounds that there is significant demand and therefore 

economies of scale are available. 

Some suppliers are experimenting with so-called ‘breathing walls’ using a mix of hemp and 

cotton, or blown newspaper, or sheep’s wool, which would be of equal, or potentially, higher insu-

lating quality and certainly eco-friendlier.  

Although the post-and-beam system is one of the oldest construction methods, there are 

some innovative approaches being considered in the US, and they are likely to become more com-

mon.  

In addition, there is considerable use of composite woods such as glulam, Parallel Strand 

Lumber (PSL) and Laminated Veneer Lumber (LVL). These are artificially compressed woods that 

have the advantage of being manufactured in lengths of up to 24m or even more. A major benefit of 
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glulam in particular is that it can be made into curved and shaped beams. PSL and LVL are very 

new; although manufactured in straight sections, multiple units of these compilation timbers can be 

laminated on site to produce longer or thicker beams. Therefore, transportation costs for larger 

beams can be minimised. [2] 

The modern capabilities of the post-and-beam constructive system have created a new tec-

tonic interpretation of buildings with its use. Tall skyscrapers, built on the basis of frame systems, 

are common today around the world. 
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CALCULATION OF CRANKSHAFT TAKING INTO ACCOUNT THE REQUIREMENTS  

OF THE RUSSIAN RIVER REGISTER 

N.S. Tynyanov, E.A. German, E.N. Merkulova  

 
The article considers the issue of converting the YaMZ-240M2 transport engine into a main marine diesel en-

gine. When designing the engines, the authors took into account all the rules for technical supervision of the construc-

tion of ships and the manufacture of materials and products for ships in accordance with the requirements of the Rus-

sian River Register. The study used 3D modeling to determine safety margin. 

Key words: Russian River Register, main ship diesel, method of finished elements. 

 

The paper deals with converting the transport engine YAMZ-240M2 into the main ship die-

sel. The designing of engine is to be the subject to the requirements of the Russian River Register. 

In accordance with the requirements for approval, the results of the calculation of the crank-

shaft for strength, performed in accordance with the manual R. 008-2004 "Calculation of crank-

shafts of internal combustion engines for strength "shall be submitted to the River Register together 

with the technical documentation. [2] 

The results obtained suggest that calculation should include the following sections: 

- calculation of stresses in structural elements; 

- fatigue strength calculation [1]. 

After performing the calculation according to the guide, we obtained the results of safety 

factors for the most loaded shaft knee, in the connecting rod neck galtels-4.6 in the root neck 

galtels-28 at the edge of the lubrication hole-7.5. To account for torsion oscillations, a dynamic 

magnification factor was used, after which the safety factors of steel are: 3.6; 21,9; 5.8 - respective-

ly. 

To illustrate in places of stress concentration, a three-dimensional (3D) model simulation 

was performed. 

When developing a three-dimensional (3D) model, the finite element method was used. 
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The purpose of the calculation was to determine the equivalent stress, and then the coeffi-

cients of the reserve for fatigue strength in the rods of the connecting rod and the main necks, as 

well as in the oil supply holes. 

 

 
 

Figure 1 – Diagram for calculating the C / shaft using one-dimensional model, where Mrni is rolling 

moment at the root neck, Mcpi is rolling moment on the crankpin, Km is the total force acting on the 

crankpin in the plane of the crank, TM is the total force acting on the crankpin in the plane perpen-

dicular to the plane of the crank 

 

The calculation was performed in the following sequence: 

- building a 3D model of the most loaded knee; 

- calculation of external loads; 

- selection of the scheme of application of loads to the structure; 

- restriction of degrees of freedom according to the scheme; 

- analysis of stresses in the structural elements of the shaft knee and determination of safety 

factors.  

When performing works, the shaft knee was considered as a three-dimensional design, tak-

ing into account all the features of geometry, spatial application of loads, support scheme with the 

help of indigenous supports. 

The stress state calculation includes 3 loading cases.  

1. The maximum values of the incident moments on the root necks. 

2. The maximum force acting on the connecting rod neck in a perpendicular surface to the 

surface of the crank. 

3. The maximum force acting on the connecting rod neck in the surface of the crank. 

Based on the results of the load, the plot of distribution of equivalent stresses has been  

obtained. 
 

 
 

Figure 2 – Diagram of equivalent voltages 
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We summarize the obtained values of safety factors in the table. 

 

Table 1-Values of safety factors for three-dimensional (3D) model 
 

№ of case Connecting rod neck A hollow bearing journal The oil supply hole 

1 22,6 15,3 27,7 

2 17,5 10,4 14,9 

3 11 10,2 7,7 

 

The results show that:  

1. The simulation results match the calculations. 

2. The most dangerous case of loading is case № 3. 

3. The most dangerous place of fatigue failure in this case is the oil supply hole, or rather the 

boundary of the intersection of the longitudinal and transverse lubricant supply holes in the connect-

ing rod neck. 

4. The safety factors were higher than the one-dimensional model. It is possible that this 

mismatch depends on the condition of the equation for determining stress concentration Kσ. They 

are valid for shafts with neck diameters of 0.2 m and conditional for all engines of river fleet ves-

sels. [1] 
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LITHIUM-ION BATTERIES: INVENTION, FORMATION AND POTENTIAL 

K.P. Vagannik, I.A. Manukhina  

 
This article discusses the invention, formation and potential of lithium-ion batteries. The main directions have 

been identified. Opportunities for the development of lithium-ion batteries technology in other fields of science have been 

considered. Options for the application of lithium-ion batteries technologies and possible ways to implement them in the 

electric vehicle sector are given. Some projections have been made for the nearest future of lithium-ion batteries tech-

nology. 

Keywords: lithium-ion battery, rechargeable devices, cathode, energy density 

 

This pioneering research of lithium-ion batteries is everywhere you look and a great example 

of how chemistry has paved the way for everything from the mobile phone in your pocket to the 

electric vehicles and home energy storage of the future. 
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In 2019 Nobel Prize in Chemistry was awarded to three scientists for the development of lith-

ium-ion batteries. John B Goodenough, M Stanley Whittingham and Akira Yoshino share the prize 

for their work on these rechargeable devices, which are used for portable electronics. 

The lithium-ion battery is a lightweight, rechargeable and powerful battery that is used in 

everything from mobile phones to laptops to electric cars. The foundation of the lithium-ion battery 

was laid during the oil crisis of the 1970s. M Stanley Whittingham worked to develop energy tech-

nologies that did not rely on fossil fuels. He discovered an energy-rich material called titanium di-

sulphide, which he used to make anode. 

Whittingham made the cathode from metallic lithium. This has a strong preference for releas-

ing electrons, making it very suitable for use in batteries. This resulting device was able to release 

just over two volts. 

In 1980, after searching for the ideal material, John B Goodenough used cobalt oxide to boost 

the lithium battery's potential to four volts. In 1985 Akira Yoshino took as a basis the cathode in-

vented by John B Goodenough and created the first commercially viable lithium-ion battery. 

Lithium-ion batteries were first introduced commercially in the year 1991 by Sony. Ever 

since then, there have been extensive improvements and countless research to enhance the perfor-

mance of these batteries. Lithium-ion batteries are indispensable today when we talk about the life 

quality of people in modern society. It can easily be called a dominant technology that is widely used 

in portable electronic devices like smartphones, laptops, and tablets. 

Professor of chemistry Olof Ramström said lithium-ion batteries had "enabled the mobile world". 

Lithium-ion batteries can easily be regarded as the batteries that could potentially change the 

world. These have become the batteries of choice today in countless consumer electronics and the 

electric vehicles of Tesla as well as other global conglomerates. 

One of the chief benefits of this technology is its high energy density. In addition to that, the 

self-discharge of Lithium-ion cells is significantly lower than any other rechargeable cell. 

Moreover, Lithium-ion batteries require very low maintenance in order to perform well. They also 

do not need to be primed on their first charge and are available in a variety of types. 

While some Lithium-ion batteries have a high current density, which is perfect for consumer elec-

tronic equipment, other batteries have high current levels which can be perfect for electric vehicles 

and power tools. 

A lithium-ion battery easily lasts 2-3 years irrespective of whether it is being used or simply 

sitting unused on a shelf. Therefore, it is recommended to use the batteries when needed as they are 

not going to last you for a decade. 

Prof Ramström, a Nobel committee member from the University of Massachusetts, Lowell, 

in the US, commented: "This battery is such a very, very good battery. It's high-powered with high 

energy efficiency, so it has found applications almost everywhere." 

The potential of lithium-ion batteries to be the major energy storage in off-grid renewable en-

ergy is really enormous. Among the favorable attributes of lithium-ion batteries are long lifespan, 

high energy and power density. Therefore the lithium-ion batteries can be the batteries of first choice 

for energy storage. Nevertheless, a price reduction is needed for lithium-ion batteries to become fully 

adapted to the renewable energy sector. Most likely this would happen due to the mass production.  

The progress in lithium-ion batteries needs to be carried further to match enough energy and 

power densities for the electric vehicle. The electric vehicle sector can be presented as the driving 

force of lithium-ion batteries in renewable energies. The development of the electric vehicle industry 

is believed to be the driving force for the renewable sector making lithium-ion batteries more afford-

able as a benefit of mass production. In the development of lithium-ion batteries technology, the 

electric automobile will be accompanied by other sectors such as grid storage, consumer electronics, 

the electric bike, military or other medical applications. The incomparable advantages of lithium-ion 

batteries over other technologies could soon be seen even if some challenges may appear to over-

come for a wider usage in stationary energy storage. 
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DEVELOPMENT OF BIG DATA TECHNOLOGIES IN RUSSIA: 

PROBLEMS AND SOLUTIONS 

E.G. Velichko, I.V. Rogozina  

 
Big data technologies, which are used to analyze huge volumes of information, have a promising future for the 

Russian Federation. Large companies in Russia have already begun to use the technology to analyze structured and 

unstructured information. This gives great potential for their further development, which cannot be said about small 

and medium-sized businesses. Small companies face a number of challenges in implementing Big Data. However, if 

enterprises find ways to solve these problems, then the introduction of technology in segments of small and medium-

sized businesses will increase the competitiveness of the Russian economy in the international arena and will meet all 

the criteria for technological development of the last decade. 

Key words: big data, economic decisions, economics, business, digital economy, information technologies, in-

novations, training, analytics, traditional data, structured data, unstructured data, data processing. 

 

Big Data technologies used to analyze huge amounts of information have a promising fu-

ture for the Russia Federation. Being an alternative to traditional data management systems Big 

Data has the potential to provide solutions to various problems faced by different types of busi-

nesses. I. V. Solomatin, project manager of the digital ecosystem "all.me", argues that "Big data 

has a revolutionary effect on business, because modern business analytics is based on Big Data 

analysis. Thanks to Big Data analytics, a business’ offer does not irritate the consumer because it 

is based on their preferences and past purchases” [1].  

However, the implementation of Big Data technologies in Russia does not seem to pro-

ceed with the required pace. As of today Big Data technologies are mostly used in large compa-

nies that have accumulated layers of structured and unstructured information. As a result these 

technologies are being predominantly developed in the sphere of finance, telecommunications, 

Internet Commerce, retail, etc. However, according to experts, the list of areas where Big Data 

technologies are in demand is significantly longer [2].  

At this stage, the development and implementation of Big Data technologies in small and 

medium-sized Russian companies is hindered due to financial, personnel and psychological rea-

sons. Let us consider each of them separately. 

Despite the fact that interest in BI (Business Intelligence) and Big Data solutions is grow-

ing in all areas, the main constraint is the lack of funds - this is the major problem. So far devel-

opers have failed to make Big Data solutions affordable for all companies. However, as soon as 

the Big Data market moves into the “mass” phase of development, user interfaces will become 

less sophisticated and prices will drop rapidly [3]. At this point we can recommend medium and 

small businesses to rationally use the budget so as not to resort to economizing on IT technolo-

gies [4].  
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The second problem is the shortage of specialists who have the expertise to implement 

projects in the field of Big Data. In today’s Russia there are quite few education centers engaged 

in their training. In addition, it is rather difficult to motivate and attract highly qualified pro-

grammers and developers who have extensive expertise in building highly loaded Big Data ar-

chitecture to participate in team work on Russian projects, since they are mainly employed 

abroad [3]. Therefore, successfully implemented cases are rather success stories of individual 

companies and developers. 

A. F. Baibutov, Director of Development, BI Business Department, Corus Consulting 

Group of Companies, believes that “the Russian market of Data specialists is currently at the in i-

tial stage, but it is actively developing. And while in the western market many companies al-

ready have the necessary experts on staff to build their own digital products and monetize data, 

in the Russian market only major players have begun work in this area. The presence of highly 

qualified data scientists allows the businesses to increase the revenue structure due to the imple-

mentation of digital projects in addition to the core business of the company” [5].  

The third problem is that Big Data technologies are not taken seriously enough. New 

companies tend to think that they can handle data collection and analysis without implementing 

Big Data, because they think that these are fashionable rather than useful technologies. In princi-

ple, some results can be obtained by “manual” analysis. “However, firstly, it will take a lot of 

time, and secondly, Big Data algorithms will be able to analyze a whole complex of factors, 

therefore, the results will be more reliable. In addition, automated analytics will allow businesses 

to conduct cycles of changes and provide statistics on their effectiveness.” [6].  

It can be argued that despite the abundance of problems associated with the implementa-

tion of Big Data technologies in Russia, there are success stories. A. Sokolova, ex-editor of the 

"Technologies" section at Rusbase, notes that “The oldest domestic IT holdings such as 

Mail.Group and Rambler analyze Big Data on their own. So they improve their own services, 

target ads and personalize content. The three leaders in mobile communications, as well as the 

largest banks in Russia, are successful examples of the implementation of data processing tech-

nologies. Telecom operators are especially indicative: having mastered data mining, they not on-

ly improved the quality of their services, but also turned the collected data into a liquid asset 

demanded by bankers and officials.” [7]. 

We believe that the implementation of Big Data in Russia is equally important for small 

and medium-sized businesses, because it is able to stimulate the growth of companies’ revenues 

and, consequently, to contribute to the development of the national economy.  

In conclusion, we would like to present the following solutions to the problems consid-

ered above. 

To solve the financial problem, affordable programs should be developed for each sector 

of Russia’s economy. 

To solve the personnel problem, it is necessary to focus on:  

- increasing the number of training centers giving special education;  

- conducting training based on case studies from concrete enterprises;  

- providing trainees with an opportunity to have internships at such enterprises. 

Hopefully, companies that have implemented Big Data technologies will set a good ex-

ample to other small and medium-sized companies and destroy the Big Data inefficiency myths. 
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DIE GASLEITUNG "SILA SIBIRI" (STÄRKE SIBIRIENS) UND IHR BEITRAG  

ZUR WIRTSCHAFTSENTWICKLUNG VON RUSSLAND 

I.W. Winokurowa, O.S. Moskalyuk  

 
Auf fer Ausfuhr der Rohstoffe beruht heuzutage die Wirtschaftskraft von Russland - das Einkommen davon 

beträgt einen großen Teil vom Staatsbudget. Vor einigen Jahren hat Russland China als neuen Großabnehmer für 

Gas gewonnen. Im Artikel  wird das Problem der russisch-chinesischen Energiekooperation betrachtet. 

Key words: gas pipeline, "Power of Siberia", China-Russian relations, energy cooperation, Projektnutzen. 

 
Russland ist sehr reich an Bodenschätzen, auf denen Russlands Wirtschaftskraft beruht. 

Unser Land investiert massiv in die Förderung, Verarbeitung und den Transport seiner 

Bodenschätze. Von großer Bedeutung ist für Russland die Energiewirtschaft  Russland fördert 

Erdöl und Erdgas ins Ausland und das Einkommen davon beträgt den Hauptteil vom 

Staatshaushalt. Aber neue Technologien und Innovationen fördern dasSchaffen einer neuen 

Gesellschaft, deren Grundlage keine Umweltbelastungen und die Minimierung der 

Produktionskosten ist. 

Russland hat innerhalb weniger Jahre zum wichtigen Spieler auf dem Weltmarkt für 

Flussgas katapultiert. Im Mai 2014 unterzeichnete Gasprom einen Gasliefervertrag über Stärke 

Sibiriens mit China. Der Vertrag wurde für 30 Jahre mit einem Volumen von  400 Milliarden 

US-Dollar geschlossen. Durch die Leitung sollen bis zu 38 Milliarden Kubikmeter Gas nach 

China transportiert werden. Das beträgt etwa 20 Prozent des heutigen chinesischen 

Gasverbrauchs [1]. Xi Jinping nannte das Projekt einen Meilenstein der bilateralen 

Energiekooperation. Am 2. Dezember wurde die neue Gaspipeline „Sila Sibiri“ (Kraft Sibiriens) 

von Russland nach China in Betrieb genommen. Zur Zeit kommt das Erdgas vom Tschajanda-

Feld in die Republik Sacha. 2021 soll die Lieferung verdoppeltwerdenund  2024 werden die An-

lagen vom Kowykta-Feld in der Region Irkutsk  gebaut.    
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Aber wer hat den meisten Gewinn von der russisch-chinesischen Energiekooperation 

erhalten? Jedes Land hat seinen Gewinn erhalten. China ist heute der weltweit größte 

Energieverbraucher, und die Angebote Russlands kommen gerade recht. Was Russland anbetrifft, 

bringt die Gasleitung "Stärke Sibiriens" sozialökonomischeEntwicklung vom Fernen Osten 

vorwärts. Sie schafft die Bedingungen für die Gasversorgung und die Gasinstallation in vielen 

Regionen Russlands, für die Entwicklung der modernen Gasverarbeitungswerke und der 

chemischen Werke. Neben der wirtschaftlichen, hat der Vertragsabschluss mit China auch eine 

strategische Bedeutung. Nach der Verschlechterung der Beziehungen Europas zu Russland, hat 

Russland vor einigen Jahren China als neuen Großabnehmer für Gas aus Sibirien gewonnen, 

während Europa aber für Gasprom der wichtigste Exportmarkt bleibt, wo Gasprom den Großteil 

seines Geldes verdient [2]. Russland leidet unter den Sanktionen, China unter den neuen Zöllen der 

USA  sie können sich immer weniger auf Europa verlassen. Der Vertrag wird die Beziehung 

zwischen China und Russland auf ein "neues Niveau" heben [3]. 
Einige Experte sind nicht von der  Profizabilität des Projekts überzeugt  viel verdienen 

wird Gasprom damit nicht. Der Vertrag ergibt das durchschnittliche Preisniveau und Milliarden an 

Vorauszahlungen. Chinesische Vorauszahlungen für künftige Lieferungen ermöglichten es dem 

russischen Staatskonzern, weltweit  zu expandieren, aber  es gibt  noch keine endgültigen offiziellen 

Zahlen zu den Gesamtkosten. 
Man kann folgernde Schlussfolgerung ziehen: trotz der vorhandenen Schwierigkeiten und 

der Probleme bei der Beteiligung an gemeinsamen Gasprojekten, haben Russland und China gute 

Aussichten für eine engere Energiekooperation, und der Mangel an der Infrastruktur in China bietet 

Russland gute Möglichkeiten, nicht nur Gas zu liefern, sondern auch das Potenzial für die 

sozioökonomische Entwicklung in den Regionenzu schaffen. Der chinesische Staatschef würdigte 

das Bauprojekt als Vorbild für die Kooperation beider Länder und als Sinnbild guter Beziehungen. 
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FASTENING THE COASTLINE AGAINST THE FLOOD SITUATION  

ON THE EXAMPLE OF KRASNOSCHEKOVSKY DISTRICT 

J.S. Yurina, I.A. Masacheva  

 
The purpose of this work is to describe the experience of securing the coastline against flood damage taking 

Кrasnoshchyokovsky district as an example, analysis of the causes of the flood damage. 

Keywords: flood, securing the coastline 

 

In recent years, the topic of flood management and their prevention has become the most 

relevant. Due to climate change, many villages were at risk of flooding. Consequently, it is now 

very important to take the right measures to fasten the coastline. 

Flood (or flooding) is a submergence of coastal areas with river flow that exceeds channel 

storage capacity. The flood stage begins with the overflowing of riverbed when the water breaks the 

river’s banks. 

At present, much attention is focused on the protection of territories from flooding and 

underflooding. One of the methods of protection is coast protection of water bodies. 

Within the territory of Krasnoshchyokovsky District, risk of flooding during the spring flood 

is caused by raising of water level in the Charysh River and small rivers of the district with intense 

snowmelt in the mountains. 

During the period from the 20th of March, 2018, as a result of high day and night tempera-

tures, there was intense snowmelt and  flooding of household plots adjacent to Zemlyanka River in 

the Krasnoshchyokovo village began. Then, in the period from 23rd March, 2018, the water level 

began to raise in the small rivers of the district that flow into the Charysh River. The flood subse-

quently caused the underflooding of 1,425 household plots, 419 houses, which are home to 3,416 

residents in 14 localities of the district. Also, 18 bridges and 5 sections of regional roads with a 

length of 8.5 km were damaged. 8 socially significant objects and 5 boiler houses were flooded [2]. 

According to the hydrometeorological center, it was concluded that the following factors can 

be considered the causes of spring flooding: 

1) due to the weather situation in the autumn period, there was abundant soil moistening ; 

2) the temperature regime of the cold period of the year and, as a result, the freezing of the 

soil. 
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The relatively low height of the snow cover and abnormally low winter air temperatures led 

to significant freezing of the soil. 

Moistening of the soil and freezing of the topsoil created an obstacle to the infiltration of 

meltwater into the soil. 

Due to the significant ice thickness, during the debacles, congestions were formed in some 

areas, as a result, raising of water levels and flooding of coastal areas. 

The water caused soil settling and erosion in the coastal area and promoted its partial col-

lapse. The bank in some places was washed away by 5 meters. The Commission of the Ministry of 

Natural Resources made a recommendation to strengthen the coast with an oversized stone. 

The existing experience on coastal strengthening in Krasnoshchekovsky district (thus the 

coast in the Ust-Pustinka village was strengthened, which successfully stood in flood conditions) 

has shown that the use of a stone outline helps to securing the position of the coastline. 

The dumped riprap is made of sorted and unsorted stone laid on the slope in several layers 

without selection. The stone is dumped into the water from the edge of the bank by dump trucks or 

bulldozers. 

Unsorted stone may be different sizes; however, it is necessary that stones design size was 

more than 50% (by weight), stones of a smaller size (four times less than calculated) – 25%, the rest 

– any size. 

In conjunction with the strengthening of the coastline, the riverbed of the Zemlyanka River, 

which flows through the center and outskirts of the village, was widened and deepened. A canal was 

also dug and the riverbed artificially changed. 

The construction of engineering protection on the Zemlyanka river and bank protection 

works on the Charysh River in the village of Krasnoshchyokovo will minimize the negative conse-

quences of flooding, as well as prevent the development of a flood situation in the future. 
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METHODS OF LIGNIN UTILIZATION AS AN ALTERNATE RAW MATERIAL 

О. V. Zhogov, N.А. Bobrovskaya 

 
The existing ways and methods of technical lignin utilization are considered and analyzed in the article. The 

research is devoted to different ways of using lignin, which is considered as a waste product in the paper production. 

The authors present types of technical lignin, its production and properties. Analysis of the structure, composition and 

characteristics of lignin is made. Main areas and approaches for using lignin on industrial scale are described. Some 

problems in lignin application are viewed.   

Key words: lignin, alternate raw material, processing, utilization, polymer, industry, reactions 

 

One of the most relevant issues in modern science is the rational use of resources with a 

minimum emission of toxic substances to air. Nowadays, plastics are one of the slowest products to 

degrade resulting from anthropogenesis, and the world's population is worrying about it. However, 

not only synthetic polymers are a threat to the environment. An important factor in environmental 

pollution is the industrial production of paper. As is well known, cellulose is a highly biodegradable 

product, but during its chemical processing, lignin is produced as a waste product of wood. Lignin 

is the second most abundant polymer after cellulose. The content of this natural polymer in wood 
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reaches 30%. It should be noted that lignin is a difficult element to work with; however, it is a natu-

ral polymer and is capable of decomposing. After making cellulose, natural (plant) lignin changes 

its structure, depending on the type of the process, and loses this capability. Today, the amount of 

industrial lignin used as secondary raw materials is quite low, and makes up above 1 million tons 

from 50 million tons produced annually. Lignin is considered as a waste product mostly used for 

energy production [3]. 

Lignin is a complex multifunctional aromatic polymer with irregular structure; due to its net 

structure, it does not dissolve in solvents without breaking some of the interlinked bonds. During 

sulfite (acid) cooking, a-ether bonds break down and benzyl alcohol hydroxyl groups (R-OH) are 

replaced by sulfone acidic ones (R-SO3). During sulfate cooking, b-ether bonds go through degra-

dation, and the proportion of phenolic hydroxyl groups increases. It is important to note that both of 

these processes lead to a decrease in the reactivity of the polymer with nucleophilic reagents. Lignin 

that is processed like this is called technical lignin. This group includes alkaline lignins (sulfate and 

sodic), sulfite lignin and lignosulfonates. 

Dealing with the problems of technical lignins utilization requires a thorough analysis of the 

structure, composition and characteristics of lignins. Since technical lignins are produced from vari-

ous materials and separation processes, they differ from each other significantly, so each type of 

technical lignin must be considered on an individual basis. 

Sulfate lignin is a solution of sodium salts, characterized by high density and chemical sta-

bility. Dry sulfate lignin is a brown powder. This type of lignin is obtained in the process of sulfate 

cooking. During cooking, about 90-95% of the lignin, which the processed wood contains, dissolves 

in an aqueous solution of sodium hydroxide and sodium sulfide. The most part of sulfate lignin is 

used in steam and energy production. 

Lignosulfonates are water-soluble anionic polyelectrolytes containing a large number of 

charged groups. Lignosulfonates are a waste product of sulfite cooking, in which wood delignifica-

tion is carried out using HSO3 and SO32 ions. A variety of functional groups (phenolic hydroxyl 

groups, carboxylic and sulfur containing) provides unique colloidal properties. 

Hydrolytic lignin is a sawdust-like mass. It is a complex of substances, which includes lig-

nin of a plant cell, a part of polysaccharides, and a group of lignohumin products. Dilute acid wood 

hydrolysis was widely used in ethanol production. Hydrolytic lignins possess a high sorptivity and 

are difficult to dehydrate. These properties make it possible to use them as sorbents. 

The main problem in using technical lignins is the lack of uniformity in their structure and a 

variety of properties acquired after various industrial processes. To get materials with unified prop-

erties, a lot of pre-work is necessary, so price on products from technical lignin can increase. Two 

main products from technical lignins are known: low molecular and polymeric ones. 

It should be noted that low molecular products from technical lignin have not been used in 

many applications, only vanillin is produced from lignin on an industrial scale. The synthesis of 

vanillin from lignin is more cost effective than the extraction of this product from vanilla plant. 

Vanillin is used in aroma compounds for the perfumery industry and as a food flavoring agent. It is 

also used in pharmacology to produce some medications. 

Polymer products have found a greater practical application than low molecular products. 

Sulfate lignin is released from alkaline solutions in the form of a residuum formed after acidifica-

tion with sulfuric acid or carbon dioxide. In the process of improving the properties, lignin is sub-

jected to chemical modification, namely: 

1) sulfonation is an increase in the hydrophilicity of lignin, and sulfate groups 

are introduced in the composition of its macromolecule; 

2) carboxylation is the introduction of carboxyl groups into lignin, it allows to 

obtain unique dispersers, which are used to increase the efficiency of oil wells; 

3) condensation results in an improved dispersity, which allows the use lignin as 

an absorbent; 

4) acidylation is a reaction with acid chlorides, which allows to get acyl deriva-

tives of lignin. 
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It is important to note that reactions with obtaining acyl derivatives of lignin are the most 

useful ones. This allows the chain to grow with the introduction of OH groups into it at a specific 

distance. 

It is well known that a half of all lignosulfates are used in the cement production. This al-

lows to reduce water consumption, improves strength and processing properties. Lignosulfonates, 

which contain impurities, are used to control dust, to eliminate it in the road construction, and to 

process mineral ores. 

A new lignin application consists in its contribution to obtaining precious metals from sul-

fide and carbon ores and increasing their amount. 

Lignosulfonates make a part of drilling fluids; they are used as diluting agent in the oil in-

dustry. In the form of calcium and sodium salts, lignosulfates are important as moderators in ce-

mentation of oil wells, and they protect drilling fluids from coagulation with mineral salts. This 

property makes them usable in geological sections with high salinity of formation water while drill-

ing. 

Lignin can be used in the production of anticorrosive materials to protect rusting metal sur-

faces from corrosion without their preprocess working. Modified lignosulfates are used to neutralize 

biocides that are necessary for controlling water-based biomass. Modification of phenol-

formaldehyde resins with lignin-containing substances has a great practical interest. The use of the-

se substances could replace phenol, a valuable chemical raw material, and reduce environmental 

pollution. Nowadays, polyphepan, a medicine based on hydrolytic lignin, is produced. Medical lig-

nin is effective for adsorption various microorganisms (contagious index cases). 

To sum up, the existing ways and methods of technical lignin utilization have been consid-

ered and analyzed in the article. Technical lignins are a waste product of the paper industry and hy-

drolytic production. Chemical processing of lignin allows to consider it as an alternate raw material, 

as the planet’s organic resources are being depleted nowadays. That is why, producing technical 

lignins belongs to advanced technologies. Though there are various approaches to the utilization 

and processing of lignin, its application in the chemical industry remains minimal. This allows us to 

talk about the relevance of this problem and to continue research in this area. 

 

BIBLIOGRAPHY 

1. Дейнеко И.П. Утилизация лигнинов: достижения, проблемы и перспективы / И.П. Дей-

неко.- Химия растительного сырья, 2012,№1-С.5-20. 

2. Петров Н.А. Исследование зарубежных лигносульфонатных реагентов -разжижители бу-

ровых растворов / Н.А. Петров, И.Н. Давыдова, М.М. Акодис, Л.П. Комкова, О.Г. Мамаева.- 

Нефтяное дело.2006- 12 с. URL: 

3. Симонова В.В. Методы утилизации технических лигнинов / В.В. Симонова, Т.Г. Шенд-

рик, Б.Н. Кузнецов.- Красноярск: Изд-во СФУ. Химия, 2010, № 3 - С.340-354. 

4. Чудаков М.И. Промышленное использование лигнина /  

М.И Чудаков.- М.,1983.- 200 с.  

5.  Vishtal  A. Challenges in industrial applications of technical lignins / A. Vishtal, A. 

Kraslawski. - VTT Technical Researh Center of Finland.URL: http//researchgate 

 
  Бобровская Наталья Александровна, научный руководитель, к.пед.наук., доцент кафедры «Ино-

странные языки» ФГБОУ ВО «Алтайский государственный технический университет им. И.И. Ползунова», e-

mail: bobrovskaja_n@mail.ru 

Жогов Олег Владиславович, студент кафедры «Химическая технология», Института биотехнологии, 

пищевой и химической инженерии ФГБОУ ВО «Алтайский государственный технический университет им. 

И.И. Ползунова», e-mail: zhogov.2000@mail.ru 
 

  

https://www.researchgate.net/profile/Alexey_Vishtal
https://www.researchgate.net/profile/Alexey_Vishtal
https://www.researchgate.net/profile/Andrzej_Kraslawski
https://www.researchgate.net/profile/Andrzej_Kraslawski


100 

SOLVING THE PROBLEM OF REDUCING POWER SUPPLIES BY USING VOLTAGE  

DIVIDERS 

L. A. Zimina, G. D. Degtyar 

 
 Currently, cost savings in electricity production and an accurate measurement system in power 

plants and substations that control the operating mode of plants is very important. In this article, we will 

consider a simple scheme that serves as a solution to these problems. The voltage divider can greatly simpli-

fy the circuit by removing one of the power sources, which contributes to savings. We analyze the design of 

one of the measuring devices, namely, the development option of a kilovoltmeter with a voltage divider. A 

kilovoltmeter is used to measure voltage in high-voltage electric circuits of direct and alternating current. 

Key words: voltage dividers, voltage measurement, kilovoltmeter. 

 

Voltage divider-a device for dividing DC or AC voltage, that is, it lowers the output voltage 

level relative to the input, in proportion to the transmission effect. The coefficient of the divisor օ is 

defined as   
  

  
, where       or   

     

  
 for the active divisor and   

     

  
  for the capaci-

tive. 

Design: 

 High voltage and grounded electrodes; 

 A hollow insulating base; 

 High-voltage arm inside the base. 

A voltage divider consists of a chain of series-connected resistors or capacitors, or some-

times a combination of them. Dividers are switched on between the high-voltage wire and the 

ground. 

Basic requirements for a voltage divider: 

 The voltage on the low voltage arm of the divider must repeat the measured voltage in the 

form and not change its amplitude; 

 The division coefficient should not depend on the shape, frequency and amplitude of the 

measured voltage in the operating range of these values. 

The divider arm is the section located between the voltage and the point where the output 

voltage is removed [1]. 

The voltage divider can be built on the basis of active or reactive resistances. The lower or 

output arm is called the area between the upper and zero potential. Each shoulder is called upper or 

quenching. A resistive voltage divider is a voltage divider that is made of active resistances. 

 A capacitive voltage divider is a voltage divider based on capacitors. These dividers are 

well suited in circuits to the periodic stresses of constant frequency for which they are intended. For 

operation in circuits with switching overvoltages, they are of little use, due to the inevitable distor-

tion of the curve that characterizes the process, since the fission coefficient significantly changes 

when exposed to a high-frequency pulse of the transition process. There are inductive voltage di-

viders that can be considered as a special case of a voltage transformer. A special feature of these 

types of dividers is that a resistive divider can be used in AC and DC circuits, while a capacitive 

and inductive divider can only be used in AC circuits, because only then will their reactivity be af-

fected [2]. 

Since the reactants are frequency-dependent elements. The output signal shape is also af-

fected by the intrinsic active resistance of the divider elements. 

With the help of a high-voltage voltage divider, it is possible to study high-level pulse voltages. 

To measure the pulse voltage, electronic oscilloscopes are currently used, which can be ap-

plied to plates with a voltage of up to 1 - 3 kV. For higher voltages, oscilloscopes are used together 

with dividers [3]. 

Using oscilloscopes with dividers allows, in addition to measuring the voltage amplitude, to 

simultaneously observe the shape of the pulse and make a conclusion when testing insulation at 

high voltage, whether it will withstand the voltage without damage [4]. 
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Let's sum up the above – at the moment, voltage dividers can find applications in various 

fields of technology, where it is necessary to ensure control of the mode of operation of high-

voltage circuits. The advantages of a high-voltage voltage divider is that it is used in industrial con-

ditions for continuous voltage measurements as part of regularly operated electrical installations. 
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