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Секция 1 
 

НАУЧНО-ТЕОРЕТИЧЕСКИЕ  

И ПРИКЛАДНЫЕ ПРОБЛЕМЫ ИССЛЕДОВАНИЙ 
(на материале кандидатских и магистерских диссертаций,  

выпускных квалификационных и научных работ студентов) 

 

АГРАРНЫЕ НАУКИ 
 

Галиев Ильназ  

БашГАУ, факультет биотехнологий и  

ветеринарной медицины, магистрант 1 г.об. 

Консультант по английскому языку: 

к.филол.н., доцент Эделева И.В. 

 

Proper feeding of rabbits  

(Правильное кормление кроликов) 

 

Feeding is the most important factor in strengthening of the 

animal health, and without good health it is impossible to achieve 

high productivity of the animal. Proper animal feeding means feeding 

in which the highest productivity and good health of the animal are 

achieved with the lowest feed cost. 

In order to organize properly the feeding of rabbits, it is nec-

essary to get acquainted with their natural needs in various feeds, to 

create a regime that would fully satisfy the animals at the lowest cost 

and ensure the successful conduct of all production processes related 

to their breeding. If feeding is well organized, the quality of animals 

of any breed improves. On the contrary, with poor feeding, the breed-

ing and productive qualities of rabbits, even the most valuable breeds, 

deteriorate sharply. 

Rabbits are characterized by high growth intensity, fertility 

and precocity. In this regard, they need a sufficient amount of nutri-

ents and minerals, as well as vitamins. Unlike other animals, rabbits 

are deprived of the opportunity to use walks and pastures.  

The main feed for rabbits is vegetables. It must contain all 

the substances necessary for animals: proteins, fats, carbohydrates, 
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vitamins, minerals. Green food-grass, fresh tree shoots and leaves are 

necessary for rabbits from early spring to late autumn. By including 

green feed in the diet, you can almost halve the amount of grain feed. 

Products from such rabbits will cost much cheaper. For rabbit feeding, 

wild-growing herbs are used rather than seeded ones, and the more 

diverse the set of herbs is, the better rabbits eat them. 

Rabbits prefer to eat dandelion, plantain, wormwood, field 

and common sow thistle, yarrow, willow weed, burdock, wild turnip, 

wheatgrass, horse sorrel, meadowsweet, shepherd's purse, clover, 

tufted vetch, tansy and other wild herbs. They should be alternated or 

given in the form of a grass mixture when feeding. Alfalfa, vetch, 

peas and other legumes are introduced into the diet little by little not 

to cause intestinal disease. It is better to feed them in a mixture with 

cereals. Rabbits eat carrot tops, beets, cabbage leaves and stalks, rhu-

barb, etc., but all this should be given gradually. To increase the yield 

of meat and improve its quality, it is advisable to fatten rabbits for 

20-30 days before slaughter. The duration of fattening depends on the 

fatness and age of the animals. The entire fattening period is condi-

tionally divided into three periods: preparatory, main and final. When 

fattening adult rabbits, the duration of the first period is 5 days, the 

second — 8 and the third - 7-8 days. When fattening young animals, 

the duration of all periods is 10 days. The best feeds during this peri-

od are compound feed, cereals (corn, oats, barley, wheat), stale wheat 

bread, legumes, herbs; and in autumn and winter carrots, bran, cake, 

fodder cabbage, good leafy hay are also used. During the second pe-

riod, the best feeds are those from which the greatest fat deposition 

occurs: boiled potatoes with mixed feed or wheat bran, corn kernels, 

peas, flax and hemp seeds, grain of oats, barley and wheat, press cake, 

various greens. Root vegetables should be excluded from the diet. 

Hay can be given in small quantities. If possible, it is useful to add 

aromatic herbs to the diet – dill, cumin, chicory, etc. The best feeds 

during this period are grain mixture, mixed feed, boiled potatoes with 

mixed feed or wheat bran, aromatic herbs, legume-cereal grasses, 

dairy waste, branches of deciduous trees of summer harvesting, 

branches of coniferous trees.  

Rabbits should be fed three to four times a day. Fresh and 

clean water should be constantly available. To get a good fell, it is 

advisable to calculate the fattening period so that they finish molting 
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at the time of slaughter of rabbits. If the molt is not finished by the 

end of fattening, the slaughter time should be postponed until its end.  

Thus, timely rational feeding of rabbits is necessary today in 

order to improve the quality characteristics of raw meat, which is fur-

ther used in the daily human diet. 
© Галиев Ильназ, 2022 

 

 

 

Гафарова Зарина 

БашГАУ, факультет агротехнологий и  

лесного хозяйства, магистрант 2 г.об. 

Научный руководитель: д.с.-х.н., доцент Исламгулов Д.Р. 

Консультант по немецкому языку: 

к.филол.н., доцент Шпар Т.В. 

 

Mehltau als eine Hauptpilzerkrankung von Weintrauben  

(Мильдью как одно из основных грибковых  

заболеваний винограда) 

 

Der Weinbau ist ein wichtiger Zweig der landwirtschaftlichen 

Produktion. 2020 schätzte man die Fläche der Weinberge für alle 

Zwecke in der Welt auf 7,3 Millionen Hektar. 

Eine der verbreiteten Erkrankungen der Trauben ist Mehltau 

(falscher Rebenmehltau). 

Mehltau (falscher Rebenmehltau) ist eine Pilzkrankheit, die 

eine große Menge an Feuchtigkeit zur Sporenkeimung benötigt. Aus 

diesem Grund entwickelt sich Mehltau am intensivsten in feuchten 

Klimazonen. In den letzten Jahren gilt der September als eine günsti-

ge Periode für die Mehltauentwicklung, zu dieser Zeit sinkt die Hitze 

und die Feuchtigkeit nimmt zu. Der Pilz befällt die oberständige Gei-

zenblätter. Bei Temperaturen +10 - +30 °C und bei einer Luftfeuch-

tigkeit von 70% keimen die Sporen nach den ersten dauernden Nie-

derschlägen, und diese Periode dauert 2-3 Monate. 

Auf der Wachstumsspitze befällt der Pilz fast alle grünen Tei-

le der Pflanze, dringt durch die Stomata in Knospen und Blüten und 

dann in die Beeren ein, was zum Schrumpfen der Frucht am Stiel, der 

dann austrocknet, führt. 
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Mehltau befällt gewöhnlich Blätter und sich bildende Bü-

schel mit grünen Beeren, kann sich aber im Allgemeinen an allen Tei-

len des Busches entwickeln. Auf chlorophyllhaltigen Geweben er-

scheinen gelbe, ölige Flecken, die auf der Rückseite mit einem cha-

rakterlichen weißen Flaum bedeckt werden. Die Blätter und Spitzen 

der Triebe trocknen schnell aus und fallen ab, die Blütenstände wer-

den gelb und verdrehen sich, und die erbsengroßen Beeren werden 

zuerst blau, dann braun. Die Schale wird grob und schrumpft, es er-

scheint ein charakterlich bitterer Geschmack. Solche Trauben sind 

nicht eßbar. 

Es gibt eine Reihe allgemein geltenden Empfehlungen zur 

Vorbeugung und Behandlung von Weintraubenkrankheiten. 

 Es ist notwendig, krankheitsresistente Rebsorten zu wählen. 

Nur das Pflanzen der außergewöhnlich komplex-widerstandsfähigen 

Sorten ist allerdings kein Allheilmittel. Es ist notwendig, die vor 

Krankheiten vorbeugende Behandlung der nackten Rebe jedes Früh-

jahr durchzuführen. 

 Das Besprühen ist gewöhnlich bei warmem Wetter und vor-

zugsweise nach starkem Regen durchzuführen. 

 Es lohnt sich nicht, das Pflanzmaterial in Regionen mit einem 

hohen Infektionshintergrund zu kaufen. 

 Für Öko-Weinberge ist es notwendig, Mittel zu verwenden, 

die die Immunität von Pflanzen erhöhen. 

 Für die Behandlung und Vorbeugung werden komplexe Be-

handlungen ausgewählt, die auf die Bekämpfung von Pilzkrankheiten 

und Insekten abzielen. 

 Bei der Besprühung muss man nicht nur infizierte Büsche, 

sondern auch gesunde Nachbarpflanzen abspritzen.  

 Bei vernachlässigten und aggressiv auftretenden Krankheiten 

sollten starke Präparate verwendet werden, besonders wenn es noch 

Zeit bis zum Beerenwachstum gibt. 
© Гафарова Зарина, 2022 
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Гимазетдинова Эльмира 

БашГАУ, факультет агротехнологий  

и лесного хозяйства, магистрант 1 г.об. 

Консультант по английскому языку: 

к.филол.н., доцент Калугина Ю.В. 

 

Mineral nutrition of fodder beet 

(Минеральное питание кормовой свеклы) 

 

The fertilizer system must fully provide the plants with nutri-

ents from seed germination to harvest. This is achieved by applying a 

complete mineral fertilizer. 

Fodder beets have an underdeveloped root system; at the 

same time, with a high yield (7–8 t/ha), they consume a large amount 

of nutrients. Thus, fodder beet with a root crop yield of 8 t/ha re-

moves 280 kg of nitrogen from the soil, 80–90 kg of phosphorus, and 

600–620 kg of potassium. At present, in the Republic of Bashkorto-

stan, fodder beet is cultivated from fodder root crops. 

Fodder beet gives high yields on fertile loamy and sandy 

soils. Good yields are obtained on limed soils (pH 6.2–7.2). The ferti-

lizer system for fodder beets is organomineral. Organic fertilizers are 

applied at a dose of 80–90 t/ha. The best time for their introduction is 

autumn during plowing. Mineral fertilizers are applied in doses cal-

culated depending on the content of nutrients in the soil and the level 

of the planned yield. 

Phosphorus and potash fertilizers can be applied both in au-

tumn during plowing and in spring during pre-sowing cultivation. 

The best form of potash fertilizer for fodder beet as well as for sugar 

beet is potash salt, which contains sodium. On sandy and loose sandy 

soils, potash fertilizers are applied under pre-sowing cultivation. 

Nitrogen fertilizers for fodder beet at doses of more than 120 

kg/ha a.i. applied at two doses: 100–120 kg/ha during presowing cul-

tivation and 40–60 kg/ha as top dressing in the phase of 2–4 true 

leaves, but no later than 8 leaves. The maximum dose of nitrogen 

fertilizers should not exceed 180 kg/ha of a.i. higher doses lead to 

excessive accumulation of nitrates in root crops. 

For fodder beet crops with low and medium content of boron 

and manganese in the soil, foliar fertilizing with boron and manga-
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nese fertilizers is applied in the phase of 10–12 leaves at doses of  B 

– 100–300 g/ha, Mn – 50 g/ha. The maximum dose of boron (300 

g/ha) must be applied on soils of the I group of boron availability and 

under dry conditions of the growing season. 

Conclusion: mineral nutrition affects both the yield and the 

amount of dry matter in root crops. 
© Гимазетдинова Эльмира, 2022 

 

 

 

Зайруллин Рустам  

БашГАУ, механический факультет, магистрант 1 г.об. 

Научный руководитель: 

к.т.н., доцент Исламов Л. Ф. 

Консультант по английскому языку: 

к.филол.н., доцент Мустафина А.Р.  

 

Arranging the tractor unit overhaul site  

(Организация участка восстановления агрегатов тракторов) 

 

The operation of tractors causes inevitable deterioration of 

the performance properties. The decline in the performance is direct-

ly related to the wear of parts, corrosion and fatigue of the material 

the parts are made from. Failures and malfunctions in tractors are 

eliminated by the mechanical impact during the service and repair 

procedures. The object of the study was a site for the overhaul of 

tractor units. 

The study aimed to develop and implement a tractor unit 

overhaul method in the repair shop of LLC ‘Bashkiragroinvest’. 

To achieve this goal, the following objectives were defined: 

- developing a design of the unit overhaul shop; 

- developing a technology for repairing the clutch drum of the T-

150K tractor gearbox; 

- developing a stand design for checking the repair quality of hydrau-

lic compression couplings; 

- ensuring safe and environmentally friendly performance of the pro-

cedures; 

- developing a business plan for the designed unit overhaul site. 
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The unit overhaul method involves repairing and replacement 

of individual faulty units and parts during routine overhaul proce-

dures instead of repairing the entire machine and its assemblies. 

The study employed the following materials: a site plan for 

the repair of tractor units; a clutch drum; a process chart of the clutch 

drum rebuilding; a stand for checking the gearbox hydraulic com-

pression couplings; a position holding mechanism; a general assem-

bly drawing; detailed drawings of the parts; technical and economic 

performance data. 

The study included the following stages: the unit overhaul 

site was arranged; the rebuilding technology was developed; the 

stand design was produced; the issues of safety and environmentally 

friendly procedures were addressed; the technical and economic per-

formance data were obtained; the site graphic chart was prepared. 

As a result, the study has found the unit overhaul method is 

efficient. The method is recommended for implementation in ‘Bash-

kiragroinvest’, LLC. 
© Зайруллин Рустам, 2022 

 

 

 

Куташвили Залико 

БашГАУ, механический факультет, магистрант 1 г.об. 

Научный руководитель:  

к.т.н., доцент Гаскаров И.Р. 

Консультант по английскому языку: 

к.филол.н., доцент Мустафина А.Р.  

 

Development of the technology for repairing hitch arms in  

John Deere tractors 

(Разработка технологии ремонта рычагов  

в тракторах John Deere) 

 

John Deere is one of the biggest manufacturers of agricultural 

machinery. It has been making top quality farm equipment for 180 

years. The company produces tractors, harvesters, seeding and tillage 

implements, machines for construction and forestry, turf mainte-

nance. The company tries to serve and help people who deal with 
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land. It strives to provide the customer the quality and technology 

product to enhance this production as well as improve the quality of 

life.  

It is crucial for farm equipment to perform to its best when 

it’s most needed. Regular maintenance is required to prevent failures 

in the performance of the equipment. Sometimes, machines need re-

pairing. This may happen even with the top quality farm equipment 

produced by John Deere. 

The aim of the research was to develop a technology for re-

pairing arms of the hitch mechanism in John Deere tractors. To reach 

the goal, repairing the ball bearing of the hitch mechanism on a lathe 

was defined as one of the objectives of the study. 

John Deere tractors use hitches for connecting farm imple-

ments and carrying some of their weight. The chief advantage of the 

hitch is delivering the weight and resistance of the implement to the 

tractor drive wheels.  

For the study, the hitch mechanism was inspected for worn 

parts. It has been found that during sowing and harvesting operations 

the ball bearing is most often subject to wear. The ball bearing is a 

connecting element between the tractor and the implements. The 

wear in the ball bearing is the removal of the component surface ma-

terial caused by friction, contamination or inadequate lubrication.  

The research plan included activities related to the repair of 

the worn part of the hitch mechanism. The repair procedure consists 

of three operations. 1. The worn part of the hitch mechanism is cut 

off with a grinder. 2. A new part is welded to the mechanism. 3. On a 

lathe, the ball bearing is ground to the desired size. 

Thanks to the repair of the hitch mechanism on a lathe, the 

quality of the repaired part is high and the cost of repair is reduced. 

The method is used by many manufacturers as it is more optimal, 

cost-effective and reliable. The repaired hitch arms demonstrate 

smooth operation during sowing and harvesting practices. 
© Куташвили Залико, 2022 
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Мингалиев Динар 

БашГАУ, механический факультет, магистрант 1 г.об. 

Научный руководитель: к.т.н., доцент Мухаметдинов А. М. 

Консультант по английскому языку: 

к.филол.н., доцент Мустафина А.Р.  

 

Improvement of the seeder working body 

(Модернизация рабочего органа сеялки) 

 

Improving the design of the combined seeder working body 

is aimed at raising the agrotechnical indicators of sowing such as lay-

ing seeds to a precisely specified depth, for small-seeded crops the 

sowing depth is 10 ...30 mm. Also, the sowing process includes 

pressing the grain seeds into the soil in order to create a capillary lay-

er in the soil for rapid and uniform formation of the root systems and 

thick seedling stands. The improved design of the seeder ensures ef-

fective sowing in different soils. In addition, it becomes possible to 

transport the seeder on paved roads. 

The proposed working body of the seeder works as follows. 

When the seeder operates, the combine seeder coulter (working 

body) moves in the soil. The sown seeds and fertilizers are distribut-

ed evenly along the bottom of the furrow. The soil is cut with a culti-

vating tine; the soil moves evenly along the tine surface, along the 

curved (frontal) surface of the coulter point, rises smoothly to a cer-

tain height from the field surface and descends from the tine and 

frontal surface of the coulter point. The transition zone of the pointed 

tine to the curved coulter point (in profile) is not clogged with soil 

mixed with plant residues. 

The advantage of this device is the potential of using it in 

seeders without pre-tillage. This is the case with the clogged soils or 

when the stubble soil is covered with a layer of crushed straw left 

after the previous harvest. In the proposed working body, the surface 

is capable of self-cleaning from plant residues. The feature prevents 

overloading that can lead to a complete stop of the seeder. In addition, 

the device allows for high-quality crushing of clogs and compacting 

of the soil in accordance with agrotechnical requirements. The pro-

posed working body improves the efficiency of fertilizer application 

and, as a result, enhances the yield of the sown crops. 
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In this regard, it is necessary to improve the existing coulters 

by installing the working bodies made up of a foot coulter and discs. 

The discs can be installed according to the characteristics of the soil 

by adjusting the angle in the range of 0-32°. For direct seeding, a 

larger installation angle should be set. Mulched sowing requires the 

installation of a smaller installation angle.  

The proposed design can ensure an increase in the yield as a 

result of the adequate performance of the working body. The design 

provides high-quality sowing of the seeds due to the proper covering 

of seeds with moist soil layers, taking into account the state of the 

soil environment. 
© Мингалиев Динар, 2022 

 

 

 

Мирзаматов Радмир 

БашГАУ, механический факультет, аспирант 1 г.об. 

Научный руководитель:  

д-р техн. наук, профессор Хасанов Э.Р. 

Консультант по английскому языку: 

д-р филол. наук, профессор Новикова О.Н. 

 

Overview of foreign scarification methods and constructions of  

scarificators of legume seeds 

(Обзор зарубежных способов скарификации и конструкций  

скарификаторов семян бобовых культур) 

 

According to the State Program for the Development of Agri-

culture of the Russian Federation, the main tasks of the agro-

industrial complex are to ensure food security, sustainable develop-

ment and improvement of technical means. The main role in food 

security is played by the production of feed for the livestock industry 

as high-quality feed crops are the link to maintain the health of live-

stock, which will have a direct impact on the dependence of imported 

goods on neighboring countries. 

Forage legumes are important crops due to their ability to 

improve soil health through atmospheric nitrogen (N) fixation, re-

duce fertilizer costs, and produce high quality forage. However, one 
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of the main problems associated with legumes is their hard shell 

which prevents germination [1]. 

To increase the germination of legumes, scarification – a 

method of physically damaging the seed coat – is necessary. Since 

the beginning of the 20
th
 century, researchers have used various 

methods of scarification: 

- heat treatment; 

- mechanical – with the help of scarificators; 

- chemical – treatment of seeds with acid. 

Thermal (heat) scarification. 

According to studies by Rincker and Staker, heat treatment of 

three varieties of alfalfa seeds at 40 to 50
o 
C for 4 hours had no effect. 

When the temperature rises to 80 degrees and above within 4 hours, 

about 38% of the seeds die. After the research, scientists have found 

the best option to increase seed germination up to 84% by thermal 

scarification at a temperature of 104
o 
C for 4 minutes [2,3]. 

Stewart's studies showed that thermal scarification of alfalfa 

seeds at a temperature of 80
o 

C when heated for 2 hours in dry heat 

increased the germination of seeds up to 99%, while at an increase in 

temperature to 85
o 
C, weed seeds that got to alfalfa seeds completely 

died [4]. 

Mechanical scarification. 

For mechanical scarification of seeds, different types of scari-

ficators are used, it is also possible to scarify seeds with sandpaper 

manually. 

The small paddle-type scarificator shown in Figure 1 (on the 

left) has 5 rotation settings, and the level of scarification is controlled 

by throwing seeds into the scarificator at different air pressures. This 

scarificator increased the seed germination of Lutana cicer milkvetch 

up to 60%. 

The second model of the "Foresberg Huller" scarificator, 

shown in Figure 1 (on the right), increased the germination of seeds 

of the same variety up to 78%, with four times scarification at 1400 

rpm. 
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Figure 1 - Paddle-type seed scarificatr (on the left) and Seed scarificator, 

model "Foresberg Huller" (on the right) 
 

Of the modern models of scarificators, it is worth noting the 

disk scarificator of the Australian company Kimseed Australia Pty 

Ltd which scarifies up to 80 kg of seeds per hour. 

Chemical scarification. 

A study by Can showed that the scarification of six varieties 

of seeds (M. rigidula, M. polymorpha, M. rotata, M. orbicularis, M. 

turbinata and M. scutellata) and eight varieties of clover (T. spu-

mosum, T. cherleri, T. spadiceum, T. lappaceum, T. scabrum, T. an-

gustifolium, T. strictum and T. Badium), soaking in sulfuric acid (95-

97%) for five minutes significantly affected only one variety of clo-

ver T. Lappaceum, however, thereby increasing seed germination 

from 0 to 90% [5].  
Thus, chemical scarification is quite effective for certain va-

rieties of seeds, depending on their seed coat, so with insufficient 

soaking, germination remains at a low level, with excessive soaking, 

the seeds may die. 

Conclusion. Summing up, it should be noted that the effec-

tiveness of each method of scarification depends on the duration of 

seed treatment, as well as their type and variety. Insufficient treat-

ment or prolonged scarification can have a negative effect on the 

seeds and damage them. Since the effectiveness of scarification 

methods varies from species or variety of the same species, therefore, 

there is no single method of scarification that could be used for all 

types of legumes in general, and therefore, comparative studies of 

methods for scarifying seeds of legumes and technical means for 
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their implementation. 
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Soil organic matter in various agroecosystems of the  

Southern Cis-Urals in the erosion processes development  

(the actuality study) 
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Южного Предуралья при развитии эрозионных процессов. 

Актуальность исследований) 
 

Soil organic matter (SOM) is the main component of the 

global environmental carbon cycle. SOM supports the main soils 

functions, since it is crucial for stabilizing soil structure, retaining 

and releasing plant nutrients. SOM losses negatively affect the avail-

ability of biogenic elements, i.e. crops productivity, and also affect 

the climate change. Undoubtedly, the fate of SOM in soils affected by 

erosion processes will have certain specific features. It is known that 
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erosion results not only in direct soil loss (including SOM) and de-

crease in the productivity of agricultural land, including crop yields, 

it also leads to siltation and deterioration of water quality in aquatic 

biocenoses. The problem of soil erosion is urgent for many regions of 

the Russian Federation (RF), including the Republic of Bashkorto-

stan (RB). 

The area of already eroded agricultural land in the RB is 

about 64%. In the Southern Cis-Ural, there are a number of factors 

that contribute to the active development of water and wind soil ero-

sion. First of all, the region is characterized by a strong relief dissec-

tion, more than 42% of arable land is located on slopes with a steep-

ness of 1–3°.  

It is well known that soil erosion begins at a surface slope of 

1°. The climate of the region is sharply continental. It is characterized 

by severe and snowy winters, deep freezing of the soil (up to 50 cm), 

which leads to the development of soil erosion during the spring 

snowmelt. During the growing season, the main factor in the devel-

opment of erosion is intense rainfall, the frequency of which is 37.3% 

of the annual.  

There are also strong winds and dust storms, the frequency of 

which has increased in the last decade due to the global climate 

change. In the RF and the RB there is an active development of car-

bon polygons. The first project was started in February 2021 by the 

Ministry of Science and Higher Education of the RF. In this regard, 

the study of SOM in the context of soil erosion is relevant. 

Planned goals and objectives: 

1) to determine the content, reserves and potential of SOM in 

arable lands (including No-till), forest and meadow ecosystems; 

2) to assess the impact of the development of water erosion in 

various elementary landscapes (watershed, slope, accumulation zone) 

on the state of SOM; 

3) to reveal the relationship of SOM with the main water-

physical properties of soils (structure, texture, hydrological constants, 

etc.) 

In conclusion it should be noted, that such kind of research 

hasn’t been carried out previously out in RB. 
© Айвазян Михаил, 2022 



 

17 

Бакалов Владимир 

БашГУ, биологический факультет, магистрант 1г.об. 

Научный руководитель: к.б.н., доцент Яковлев А.Г. 

Консультант по английскому языку:  

к.филол.н., доцент Моисеева А.В. 

 

Changes in populations of micromammals in the  

Shulgan-Tash State Nature Reserve 

(Изменения в популяциях мелких млекопитающих  

государственного природного заповедника «Шульган-Таш») 
 

Micromammals (representatives of order Rodentia Bowdich, 

1821, and order Insectivores (Insectivora Bowdich, 1821)) are the 

most important group of consumers eating large amounts of green 

mass of plants, their seeds, as well as insects. They represent an im-

portant food base for many predators. Besides, they carry many in-

fectious diseases and are one of the main pests of agricultural and 

forest crops. 

That is why the study of the state of populations of mi-

cromammals is vital. On the territory of the Southern Urals they are 

well studied, but the western macroslope of the Southern Urals, 

which includes the territory of the State Nature Reserve "Shulgan-

Tash", is insufficiently studied. Therefore, the study of the material 

stored in the archive of the "Shulgan-Tash" Reserve will make it pos-

sible to clarify the state of the micromammalian populations in this 

region. 

The studied material allows us to conclude that the territory 

is quite rich in species (the presence of 13 species in total was noted). 

But the abundance index, showing the number of microalgae, is very 

unstable and often drops to zero. For meadow species this can be ex-

plained by too small area of meadows in the territory of the reserve. 

When conditions worsen, they have nowhere to go, as meadows are 

surrounded by forest. 

For forest species, strong fluctuations in numbers can be ex-

plained by the fact that trap sites are not located in the most favorable 

places. In dry years, micromammals may prefer wetter lowlands, and 

so traps may not catch anyone. 

In favorable years, small species spread over a larger area 
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and their presence is noted in mousetraps and trap ditches (this is es-

pecially true in 1999, 2007, 2019, 2020). 

Species such as Microtus arvalis, Clethrionomys glareolus 

and Clethrionomys rutilus remain most stable. 

It is worth adding that in order to create a more complete pic-

ture of the species composition, abundance and population of small 

mammals (especially under low abundance conditions) new trenches 

and trap lines should be created in the territory of the Shulgan-Tash 

Nature Reserve. 
© Бакалов Владимир, 2022 
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Ecological and hygienic characteristics of the quality of water  

bodies of the Republic of Bashkortostan  

(Эколого-гигиеническая характеристика качества  

водных объектов Республики Башкорстостан) 
 

Analysis of the results of long-term monitoring observations 

has shown, that the water quality of the major rivers of the Republic 

of Bashkortostan is characterized by unsatisfactory condition. Most 

of the elements and compounds meet the requirements of hygienic 

standards for domestic water, with the exception of iron and in addi-

tion, the concentrations of iron and petroleum products are consider-

ably higher than the maximum permissible concentrations in concen-

trations for fishery waters.  

The results of calculations of the water pollution index (WPI) 

showed that in Republic of Bashkortostan the most polluted river is 

Belaya. WPI = 1.12 and is characterized as moderately polluted. The 

characteristic pollutants are manganese - 9.9 MAC, copper - 2.9, oil 

products - 6.8 MAC, iron - 5,63. The data are presented in compari-

son with MPC for fishery waters. MPC for domestic waters exceeds 

iron - 1,9 MAC, oil products - 3,4 MAC. The dynamics of iron pollu-

tion shows that the highest concentration was reached in 2009 and 
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was 3.10 mg/l, and the lowest was in 2010 - 0.38 mg/l respectively. 

Overall, from 2007 to 2016, iron pollution concentrations increased. 

The maximum concentration of copper in the river was observed in 

2013, it was - 0.008 mg/L and the minimum in 2016 was 0.0026 

mg/L. Disregarding 2013 as a whole the concentration of copper in 

the river has been declining. Manganese in terms of concentration is 

on the first place among all elements and compounds. Its maximum 

concentration was observed in 2016 and was 0.296 mg/l, the mini-

mum in 2009 - 0,136. The dynamics shows an increase in concentra-

tion over time. In general, according to some indicators, the river is 

unsuitable for fishery use. The maximum value for petroleum prod-

ucts was observed in 2012 - 1.04 mg/l, the minimum - 0.110 mg/l. 

The next most polluted river is the Big Kizil River. The water 

pollution index is 1.5 ,that is the river is moderately polluted. Charac-

teristic pollutants are manganese - 5.8 MAC, copper - 3 MAC, oil 

products - 1,77 MAC, iron - 5,6. For domestic waters MPC exceed-

ance was observed for iron - 2,6 MPC. The highest concentration was 

reached in 2007 and amounted to 0.2 mg/l, minimum - in 2014, its 

concentration was 0.123 mg/l. In general dynamics is positive. For 

petroleum products, the maximum concentration was in 2013 - 0.790 

mg/l, the minimum - 0.1 mg/l. The situation also remains stable in the 

case of iron and copper, although their concentrations, both minimum 

and maximum cannot be called acceptable. 

The Sakmara River with a water pollution index of 1.6 is 

moderately polluted as well. Pollution is characterized by such ele-

ments and compounds, such as manganese - 5.4 MPC, copper - 5.6 

MPC, oil products - 1.95 MPC, iron - 5,84. For domestic water MAC 

exceeds iron - 1.9 MAC. Minimum concentrations of manganese 

reached in 2011 - 0,109 mg/l, maximum in 2009 - 0,250. As a whole 

the situation with pollution remains as a whole, the pollution situa-

tion remains stable. With copper the situation is also unfavorable, but 

relatively stable. Minimum concentrations were in 2013 - 0.003 mg/l, 

maximum in 2014 - 0.0095 mg/l. For petroleum products the maxi-

mum concentration was reached in 2013 - 0.940 mg/L, the minimum 

in 2010 was 0.060 mg/L. The situation remains stable with other el-

ements and compounds exceeding the MPC, such as iron. 

The Zilair river has a water pollution index of 1.9 - it is mod-

erately polluted. The main pollutants are as follows: manganese - 3.8 
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MAC, copper – 3 MAC, oil products - 1.9 MAC, iron - 7.88 for fish-

ery waters. For domestic waters iron is 2,63 MAC. The situation with 

manganese is stable with a minimum in 2016 - 0,100 mg/l and max-

imum in 2011 - 0.148 mg/l. Copper is characterized by a jump-like 

dynamics with a sharp decline in 2012, where its concentrations 

reached a minimum - 0.0043 mg/l. The maximum arte was in 2014 - 

0.0260 mg/l. For petroleum products, the maximum concentration 

was in 2014 - 0.820 mg/l, the minimum in 2013 - 0.070 mg/l. 

All rivers are characterized by pollution with manganese, 

nickel, copper, and iron in the following sequence: Mn-Ni-Zi-Cu-Fe 

with slight deviations in some cases. The sites with the highest metal 

content are - existing and former mining enterprises, areas with ele-

vated metal content - existing and former mining enterprises and are-

as in the immediate vicinity of ore bodies. We see the reason for this 

contamination in the process of pollution by tailings waters and wa-

ters of tailings ponds resulting from the production processes of mul-

tiple concentrating plants. 
© Болдина Анастасия, 2022 
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Bewertung der Wirkung von Stress auf die elterliche Reaktion  

von DAT-HET-Ratten 

(Оценка влияния стресса на родительскую реакцию крыс  

DAT-HET) 
 

Unsere Gruppe hat längere Zeit an dem Problem des Stres-

seinflusses gearbeitet. Welche Faktoren spielen gravierende Rolle 

beim Stress? 

Postpartale Depressivität ist eines der drängendsten Probleme 

der modernen Gesellschaft, ihre weite Verbreitung ist mit einer engen 
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Beziehung zu zahlreichen Stressfaktoren verbunden. DAT-HET-

Ratten sind durch Störungen des Dopamintransporters (DAT) ge-

kennzeichnet, die zu einem stressähnlichen Zustand führen, sodass 

dieser Stamm als Modell für mütterliche Depressionen dienen kann 

[2]. 

Zweck der Arbeit: Aufdecken der Wirkung von Stress auf die 

Manifestation der mütterlichen Reaktion weiblicher DAT-HET-Ratten. 

Materialen und Methoden. Die Arbeit wurde im «Freiland»-

Setting an reifen weiblichen DAT-HET-Ratten (n = 10, m = 200–250 

g) 6–8 Tage nach der Geburt (Geburtstag – 0.) durchgeführt. Der Test 

bestand aus 3 Stufen: 1) unter rotem Licht (sichere Umgebung, nor-

mal) wurde die kognitive Aktivität einer weiblichen Ratte ohne Kalb 

aufgezeichnet; 2) unter Rotlicht wurden die Parameter des mütterli-

chen Verhaltens aufgezeichnet (Latenzzeit der ersten Annäherung und 

Übergabe der Welpen und deren Gesamtzahl); 3) bei hellem Licht 

(Stressfaktor) wurde das mütterliche Verhalten beurteilt [1]. Die er-

haltenen Ergebnisse wurden unter Verwendung des Programms STA-

TISTICA v.7.0 (Stat Soft Inc., USA) verarbeitet. 

Ergebnisse. Wir fanden heraus, dass 6–8 Tage nach der Ge-

burt unter normalen Bedingungen bei weiblichen DAT-HET-Ratten 

die Gesamtzahl der Annäherungen an die Welpen leicht von 3,26 ± 

0,08 auf 3,36 ± 0,05 zunahm und die Gesamtzahl der Übertragungen 

von 3,10 ± 0,13 abnahm bis 2,73 ± 0,03 (p<0,05). Am Tag 8 fanden 

weibliche DAT-HET-Ratten die Jungen schneller: unter Stressbedin-

gungen in 13,28 ± 0,73 Sek. und in einer sicheren Umgebung (Rot-

licht) in 28,02 ± 2,67 Sek. (p<0,05). Bei hellem Licht führen weibli-

che DAT-HET-Ratten den Welpentransfer schneller durch (p<0,05). 
Bei hellen Lichtverhältnissen von 6 bis 8 Tagen nach der Geburt 

nahmen die Indikatoren für Annäherungen und Transfers ab: von 3,15 

± 0,42 auf 2,23 ± 0,09 bzw. von 3,12 ± 0,05 auf 1,82 ± 0,27 (p <0,05), 

was als Nachweis von Lern- und Anpassungsprozessen     dienen 

kann. 

So wirkt sich Stress stimulierend auf das mütterliche Verhal-

ten weiblicher DAT-HET-Ratten aus, was sich in einer Verkürzung 

der Latenzzeit des ersten Anflugs und einem schnellen Transfer der 

Jungtiere bis zum 8.Tag äußert. 
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PIK3CA gene in gastric cancer  

(Ген PIK3CA при раке желудка) 
 

Gastric cancer (GC) is a malignant tumor that develops from 

the cells of the mucous membrane of the organ. GC, being one of the 

most common human malignancies, is the fifth leading type of cancer 

and the third-leading cause of cancer-related death in the world. 

Death rates from GC are still high, with a global survival rate of 

around 30%. 

GC can also develop in any section of the stomach and 

spread to other organs, such as liver, esophagus, and lungs. 

Most oncological diseases are multi-factor process patholo-

gies, gastric cancer is no exception. GC pathogenesis is characterized 

as a multi-step and heterogeneous process of interaction of environ-

mental factors with mutations, as well as epigenetic changes (DNA 

methylation, RNA interference, histone modification). 

Genetic predisposition to the development of gastric malig-

nancies is one of the main risk factors for the development of this 

disease. It is associated with the presence of mutations in a number of 

genes, such as CDH1, IL1B, TP53, FAT4, ARID1A, MLH1, etc. Mu-

tations inherited in genes can be attributed to the molecular mecha-
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nisms underlying the development of gastric cancer with a probabil-

ity of 70-83%. One of them is PIK3CA gene. 

PIK3CA, encoding p110α catalytic subunit of PI3K, is locat-

ed in chromosome 3q26.3 and somatic mutations of this gene have 

been discovered in various malignant tumors, including gastric, 

breast, ovarian and colon tumors.  

Mutations in PIK3CA gene lead to p110α activation and are 

the most common cause of hyperstimulation of PI3K-mediated sig-

naling cascade and oncogenic cell transformation. According to 

COSMIC Database, PIK3CA mutations most often localize in exons 

9 and 20 and account for more than 90% of subsequent neoplasms 

registered for this gene. PIK3CA mutation is a stable biomarker of 

breast cancer: it appears on the early stages and preserves in the foci 

of metastasis.  

PI3K/Akt/mTOR are molecular reactions that regulate cell 

metabolism, differentiation, migration, survival, growth, aging, and 

programmed death (apoptosis). Pathological activation of this signal-

ing cascade leads to tumor development. 

One of the causes of oncogenic activation of PI3K-Akt-

mTOR signaling pathway is a mutation of PIK3CA gene encoding 

phosphatidyl-inositol-3-kinase (PI3K). PI3K molecule is one of the 

most important regulatory proteins located at the intersection of vari-

ous signaling pathways and controlling key cell functions. 

The presence of PIK3CA mutations in many cancer types is 

connected with response to therapy. PIK3CA contributes to the de-

velopment of insensitivity to hormone therapy. Increased level of 

PIK3CA expression is observed in gastric tumors compared with 

non-tumor mucosa. This increase in PIK3CA levels was associated 

with increased expression of a large number of genes that may consti-

tute upstream regulators or downstream targets of PIK3CA along 

PI3K signaling pathway.  

Specific genotype-based targeting against PI3K/Akt signaling 

pathway may be an effective therapeutic strategy for gastric cancer. 

Thus, the study of the molecular-genetic causes of suscepti-

bility to cancer is of great scientific interest and creates the back-

ground for early diagnosis, prevention and genetic counseling of the 

disease. 
© Ващенко Валерия, 2022 
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Schweres Wasser (D2O) als mächtiger Verstärker für die  

Amplifizierung von GC mit reichen Mustern (Тяжелая вода  

(D2O) в качестве мощного усилителя амплификации ГЦ  

богатыми шаблонами) 

 

Unsere Gruppe untersuchte die Methode der Polymerase-

Kettenreaktion, die am häufigsten verwendete Methode zur Verstär-

kung von Nukleinsäuren. Trotz der Vielzahl von PCR-Methoden 

werden verschiedene Wege entwickelt, um die Produktausbeute zu 

verbessern. Wenn die klassische PCR keine zuverlässigen Ergebnisse 

liefert, kommen niedermolekulare Verbindungen zur Hilfe, die die 

Reaktion verstärken [1]. Ein bekanntes Problem, das sehr oft in PCR-

Experimenten festgestellt wird, ist die schlechte Verstärkung von 

GC-reichen DNA-Sequenzen. Früher haben Forscher, um DNA mit 

niedrigen oder hohen GC- Sequenzen zu überwinden, die zyklischen 

Bedingungen geändert. Die Subzyklierung der Glüh- und Dehnungs-

stufen während der Amplifikation langer DNA-Segmente ermöglich-

te eine effektive Amplifikation [2]. Auch die Wissenschaftler über-

wanden die ungleichmäßige Amplifikation in den Multiplex-PCR-

Tests aufgrund des hohen Gehalts von GC-reichen Vorlagen durch 

Zugabe der organischen Moleküle in die Reaktion, wie Dimethylsul-

foxid (DMSO), Betain, Glycerin, Sulfon, Trehalose, Glykole. In un-

serer Forschung haben wir aber bewiesen, dass Deuterium Oxide 

(D2O) auch ein Verstärker der Amplifizierung ist [3]. 

Die erfolgreiche Verwirklichung von der Ziel-DNA Verstär-

kung ist eine wichtige Voraussetzung für die Durchführung von ge-

netischen Analysen wie Klonen oder Sequenzieren. Aber oft kann die 

Optimierung der PCR sehr zeitaufwendig sein, da sie zu empfindlich 

ist und geringe Änderungen in den PCR-Protokollen einen großen 

Einfluss auf die Produktbildung haben können [4]. Für GC-reiche 

Muster in der DNA sind verbesserte Verstärkungstechniken erforder-

lich, da die Festigkeit der Wasserstoffbindungen zunimmt und se-
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kundäre Strukturen gebildet werden. Sie sind Dübel, Knoten und Tet-

raplexe, die die Denaturierung, das Glühen der Grundierung verhin-

dern und zum Stoppen der Polymerase führen können, was zu einer 

vorzeitigen Verlängerung führt [5]. Dies kann zu einer fehlgeschla-

genen Amplifikation mit unspezifischer Produktbildung und zu unbe-

friedigenden Resultaten in anderen nachfolgenden Analysen wie der 

Gelelektrophorese führen. Manchmal kommt es vor, dass PCR kein 

Produkt liefert, daher werden verschiedene Zusätze verwendet, die 

sekundäre Strukturen minimieren können [6]. 

Hauptsächlich wird in den wissenschaftlichen Artikeln be-

schrieben, dass Dimethylsulfoxid (DMSO), das die Bildung sekundä-

rer Strukturen verhindert, Betain ist und die sekundäre Struktur 

schneidet, es die sich ändernden Tm zwischen AT und GC Basispaare 

reguliert, oder bullisches Serumalbumin ist, das die Wirkung organi-

scher Lösungsmittel auf die Ausgabe der Polymerase - Kettenreakti-

on durch GC-reiche Muster verstärkt. Unser durchgeführtes Experi-

ment beweist, dass Deuteriumoxid auch ein Katalysator für eine spe-

zifische Amplifikation sein kann [7]. 

Während der Durchführung unseres Experiments wurden 

folgenden Reagenzien verwendet: Primer MR R2, MR R2,5, MR R3, 

MR F2: DNA-Polymerase Taq pol.; Master-Mix für PCR mit dem 

Farbstoff SYBR Green I, dNTP, Taq buffer und D2O. Das Experi-

ment wurde mit dem schablonenhaften DNA Mantodea durchgeführt, 

isoliert von den Muskeln des Insekts mit Hilfe des Satzes von DNA 

Extan-2 in Übereinstimmung mit den Anweisungen des Herstellers. 

Die Proben für die PCR wurden in der PCR-Box nach der 

Vorbehandlung mit Ultraviolett für 20 Minuten vorbereitet. Das 22,5 

µl-Gemisch enthielt 1 µl Mantis-DNA, 1 µl jeder Primer, 14 µl D2O, 

0,2 µl Taq-Polymerase und 2 µl des entsprechenden Puffers (Taq 

Buffer), SG 10x 2 µl und dNTP 2 µl. Die negativen Kontrollen ent-

hielten die gleichen Reagenzien, nur ohne  DNA Mantodea. Jede 

Probe wurde in zwei Wiederholungsphasen präsentiert. 

Das für die Echtzeit-PCR empfohlene Programm wurde wie 

folgt verwendet: anfängliche Denaturierung von 95°C - 3 Minuten, 

40 Denaturierungszyklen bei 95°C - 25 Sekunden, Glühen von 60°C 

- 15 Sekunden und Elongation von 72°C- 15 Sekunden, Schmelzen 

bei 45°-5 Sekunden. Das Ergebnis wurde durch eine Elektrophorese 

in einem 10% Polyacrylamid-Gel (PAGE) analysiert, gefolgt von 
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einer Färbung mit Bromid - Etidium und einer Visualisierung im Gel 

Kamera System. Nachdem das Gel 5 Minuten lang mit Ethidium-

bromid (EtBr) gefärbt wurde, wurde das Bild am Gel Kamera System 

aufgenommen. 

Die Proben wurden mit H2O  und D2O verglichen, das Bild 

zeigt deutlich, dass die Proben mit Deuteriumoxid intensiver gefärbt 

waren. Auf der Grundlage des Experiments haben wir bewiesen, dass 

Deuteriumoxid die PCR-Ausbeute verbessert. 

Schlussfolgerung: Die Schaffung spezifischer PCR-

Bedingungen für GC-reiche Muster ist aufgrund der Bildung sekun-

därer Strukturen oft schwierig. Dazu werden verschiedene Ergänzun-

gen verwendet, um dies zu verbessern, aber die Suche dauert noch bis 

heute an. Wir haben die Wirksamkeit des Prozesses in Gegenwart 

von H2O anhand von Mantis-DNA und 2 Primer ermittelt und sie mit 

Proben verglichen, in denen D2O mit DNA und Primer einschließlich 

hinzugefügt wurde. Das beste Ergebnis wurde durch die Verwendung 

von Deuteriumoxid erzielt, das die PCR erheblich beschleunigt und 

die spezifischste Amplifikation über einen breiten Konzentrationsbe-

reich ermöglicht. 
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Gewinnung von Wirkstoffen, die die normale Mikroflora  

des menschlichen Organismus bilden  

(Получение биологических активных веществ,  

которые образуют нормальную микрофлору  

человеческого организма) 

 

Eines der aktuellen Probleme der Gegenwart ist die Zunahme 

der Anzahl und Intensität der Auswirkungen auf den menschlichen 

Körper von globalen und lokalen Einflüssen, die zu einer Überan-

strengung und Erschöpfung der kompensatorischen Reserven der 

physiologischen Systeme des Körpers führen [1]. 

Wissenschaftliche Forschungen weisen darauf hin, dass eine 

der Reaktionen des Körpers auf Stress Bakterien sind, deren Haupt-

quelle der Darm ist. Bifidobakterien und andere Vertreter der norma-

len Darmflora erfüllen oder regulieren zahlreiche Funktionen des 

Körpers im engen Zusammenhang. Es ist bekannt, dass mit moder-

nen Positionen die Darmflora von Menschen und Tieren als eine 

Sammlung von vielen Mikrobiozönosen betrachtet wird und die zahl-

reichen ökologischen Nischen auf der Haut und den Schleimhäuten, 

die offenen Hohlräume für Mikroorganismen sehr günstig sind.  

Es wurden von uns Studien durchgeführt, um die Verwen-

dung von kombinierten Säuremittel, die aus Kulturen Bifidobakterien 

und Lactobazillen bestehen und gemeinsam angebaut wurden, um ein 

probiotisches fermentiertes Milchprodukt zu erhalten [2]. 
Es wurde Bifidobacterium bifidum №1-Stamm verwendet, 

das zur Gattung Actinomycetaceace gehört. Der Prozess der periodi-
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schen Kultivierung von Bifidobakterien wurde in einem Bio-Reaktor 

unter pH-Statierungsbedingungen bei einer Temperatur von 38
0
C in 

der Atmosphäre von Edelgas durchgeführt [3]. 

Um eine Mutterkultur von Bifidobakterien zu erhalten und 

die biologischen Parameter zu kontrollieren, wurde das Medium 

Blaurock verwendet. Bei der tiefen Kultivierung von Bifidobakterien 

in dem Reaktor wurde ein Nährmedium auf Basis von Casein-

Pankreashydrolysat und Hefe-Autolysat (CD-5) und neue Versionen 

von Produktionsmedien aus Sojamehl und Hefe-Autolysat verwendet 

[3]. 

Hygroskopizität von Biomasse-Proben für die Verkapselung 

wurden nach der Entfeuchtungsfähigkeit bestimmt, die gravimetrisch 

in Entfeuchtern mit 77-100 % relativer Luftfeuchtigkeit bei einer 

Temperatur von 20 °C untersucht wird [3]. Die Trockengläschen 

wurden mit einer Genauigkeit von 0,0001 Gramm gewogen, um die 

Trockenlegung von Biomasseproben zu berechnen. 
In den Analyseprozessen dauerte die lag-Phase 4 Stunden und war 

durch geringfügige Veränderungen der optischen Dichte gekenn-

zeichnet. Vor Beginn der exponentiellen Phase zwischen 3 und 4 

Stunden gab es eine Abnahme der optischen Dichte, die durch den 

Beginn der Teilung von mikrobiellen Zellen erklärt werden kann. Die 

Phase des exponentiellen Wachstums dauerte 8-9 Stunden. Dann gibt 

es einen Übergang der Kultur in die stationäre Phase. In diesem Fall 

erhöht sich die Gesamtzahl der Bifidobakterien auf 10 Milliarden der 

Gesamtzahl der Zellen in 1 ml, die Konzentration von lebensfähigen 

Zellen zu 12-13 H.  

Unter Berücksichtigung der identifizierten Muster des 

Wachstums der Kultur wurden Studien zur Auswahl der optimalen 

Zeit der Beendigung des Kultivierungsprozesses durchgeführt. Mit 

der zeitlichen Abständen von einer Stunde von 9. bis 16. Stunde der 

Kultivierung wurden Proben entnommen, die lyophilisiert wurden. In 

den erhaltenen Proben wurde die Anzahl der lebensfähigen Zellen 

vor und nach dem trocknen sowie während des Speicherprozesses 

bestimmt [3]. 

Es ist festgestellt, dass bei längerer Lagerung die größten 

Mengen von lebenden Zellen werden in den Proben, entnommen an 

der 12.,13.,14. Stunde Kultivierung. Aus diesem Grund wurde die 

optimale Dauer der periodischen Kultivierung von Bifidobakterien 
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gewählt – 12-14 Stunden, so dass stabile biologische Eigenschaften 

der trockenen Masse von Bifidobakterien erhalten [4]. 
Für die Ansammlung von Biomasse bei der Herstellung von 

Bifidumbacterien ist die Verwendung eines Kasein-Hefe-Mediums 

vorgesehen. Anwendung in der Zusammensetzung des Nährmediums 

von Kaseinhydrolysat auf Sojabrühe aus Sojamehl hergestellt [4]. 

Mittels Elektronenmikroskopie wurde festgestellt, dass die 

Kulturen von Bifidobakterien, die auf Soja - Hefe und Kasein – Hefe-

Umgebungen gewachsen sind, keine morphologischen Unterschiede 

aufweisen und als leicht gekrümmte Stäbchen mit keulenartigen oder 

kugelförmigen Verdickungen an einem oder zwei Enden dargestellt 

werden [4].  
Bifidobakterien sind der obligatorische und dominante Teil 

der Darmflora eines gesunden Menschen und warmblütiger Tiere. Es 

zeigt eine antagonistische Aktivität gegenüber Pathogenen, bedingt 

Pathogenen und unerwünschten Mikroorganismen im Darm [4]. 

Für Anbau von Bifidobacterium bifidum auf Nährmedien in 

der Industrie ist das Medium Blaurock verwendet, das aus vielen 

Komponenten besteht: Leber-Brühe, Pepton-Enzym, Laktose, Cys-

tein-Hydrochlorid, Natriumchlorid, Agar [4]. Verfahren zur Herstel-

lung von Bifidobakterien-Biomasse kann in der Lebensmittel-, Medi-

zin-, Biotechnologie- und Kosmetikindustrie verwendet werden [5]. 
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The population of small mammals in the biotopes of the valley  

of the river Yurmash (Ufa) 

(Население мелких млекопитающих биотопов долины  

р. Юрмаш (г. Уфа)) 

 

Small mammals, due to their high abundance, play an im-

portant role in ecosystems, at the same time they consume a huge 

amount of plant and animal food. From the point of view of popula-

tion ecology, their relatively large abundance and almost ubiquitous 

distribution provide an almost ideal model for their study. Due to 

their abundance and wide distribution, small mammals are of great 

practical importance, playing an important role in almost every bio-

cenosis. They are part of many food chains and their burrows often 

provide shelter for other animals. Some parasites go through the en-

tire development cycle or part of it in the body of rodents and shrews. 

Small mammals, mostly rodents, are considered major agricultural 

pests. They are also carriers of many pathogens that can be transmit-

ted to pets and humans. 

The most urgent task is the rational nature management and 

conservation of the biological resources of the region. In this connec-

tion, regional faunistics pays special attention to the study of the spe-

cies composition of the mammalian fauna. 

At present, the fauna of small mammals living in anthropo-

genic landscapes is being actively studied. This is due to the fact that 

this habitat creates specific conditions for the living of animal popu-

lations. 

Relevance: faunistic and ecological indicators of communi-

ties of small mammals are indicators of the state of biocenoses and 

anthropogenic impact on them. The fauna and biology of small 

mammals in the vicinity of the city of Ufa in the Republic of Bash-

kortostan have not been studied in sufficient detail. 

The aim of the work is to study the fauna, population and bi-
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ology of small mammal biotopes in the Yurmash river valley in the 

village of Samokhvalovka, Kalinin district, Ufa, Republic of Bash-

kortostan. 

Based on the goal, the following tasks were set: 

1. To determine the species composition and relative popula-

tion of small mammals in the biotopes of the Yurmash river valley, 

the village of Samokhvalovka, Kalinin district, Ufa, the Republic of 

Bashkortostan; 

2. To establish the structure of the community of small 

mammals in the biotopes of the Yurmash river valley, the village of 

Samokhvalovka, Kalinin district, Ufa, the Republic of Bashkortostan; 

3. Compare the results obtained for the fauna and population 

of small mammals in the valley of the river. Yurmash with data on 

small mammals of similar biotopes near the village of Frunze, Iglin-

sky district of the Republic of Bashkortostan. 

1. In the valley of the Yurmash River on the territory and in 

the vicinity of the village of Samokhvalovka, Kalinin District, Ufa, 

Republic of Bashkortostan, 10 species of small mammals were found 

in various biotopes (agricultural, meadow, near-water): Common 

shrew (Sorex araneus), Eurasian pygmy shrew (Sorex minutus), and 

Eurasian water shrew (Neomys fodiens) from the Family Soricidae of 

the Order Eulipotyphla; Striped field mouse (Apodemus agrarius), 

Ural field mouse (Apodemus uralensis), House mouse (Mus muscu-

lus) and Brown rat (Rattus norvegicus) from the Family Muridae; 

Common vole (Microtus arvalis), Tundra vole (Microtus oeconomus) 

and Bank vole (Myodes glareolus) from the Family Cricetidae of the 

Order Rodentia. The community of small mammals in the valley of 

the river. Yurmash near the village of Samokhvalovka have a low 

species diversity - the species richness index is 2,38, however, small 

mammals live in favorable conditions, since the abundance index is 

4,94. 

2. The population of small mammals is dominated by Bank 

vole, the share of this species is 36%; such species as Ural field 

mouse, Common vole, and Common shrew are subdominant, each of 

them share in the community from 9 to 11%. Other identified species: 

Striped field mouse, House mouse, Tundra vole, Eurasian water 

shrew, Brown rat, Eurasian pygmy shrew have 2 to 6% shares each in 

the community. The community is dominated by species of forest 



 

32 

biotopes - 64% of the total number of captured individuals, species of 

agricultural and meadow biotopes - 16%, synanthropic species - 9% 

and riparian species - 11%. The community of small mammals in bio-

topes near the village of Samokhvalovka experiences a moderate an-

thropogenic load. Sex ratio in the community of small mammals: 

45% females, 55% males. 

3. The population of small mammals in biotopes in the valley 

of the Yurmash River near the village of Samokhvalovka, Kalininsky 

District, Ufa, Republic of Bashkortostan, has a greater diversity of 

species (the index of species richness is 2,38) than the population of 

small mammals in the vicinity of the village of Frunze, Iglinsky Dis-

trict (the index is 1,4) mainly due to synanthropic (House mouse and 

Brown rat) and semi-aquatic species (Tundra vole and Eurasian water 

shrew). Communities also differ in dominant species: in the valley of 

the river Yurmash – Bank vole, in the Iglinsky district – Common 

vole. 

Small mammals occupy an important position in the structure 

of biocenoses. Due to the rapid rate of reproduction, high fertility, 

they settled on almost all continents and occupied an important place 

in the food chain, being food for predators, and they themselves act 

as the main consumers of vegetation and insects. It can be concluded 

that representatives of the orders of Rodentia and Eulipotyphla serve 

as a clear indicator of the negative anthropogenic impact on the eco-

system. On the other hand, small mammals are of great importance in 

epidemiology, as they are mechanical carriers of most infectious and 

parasitic diseases. 

The population of small mammals on the territory of the gar-

den plot on the border with near-water and agrarian biotopes of the 

Samokhvalovka village of the Yurmash river valley of the Kalininsky 

district of Ufa, the Republic of Bashkortostan, is characterized by an 

average density and low species diversity, which is associated with 

the anthropogenic impact of human agricultural activities. 
© Ишбулатов Мурат, 2022 
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Formation of higher plants resistance to oil pollution  

(Формирование устойчивости высших растений  

к нефтяному загрязнению) 

 

For effective soil remediation from oil, it is important to use 

plants with high adaptive resistance. Many hyperaccumulative plants 

are thoroughly studied and used for cleaning and recultivating of 

lands from various pollutants. However, the search for plants suitable 

for phytoremediation from oil pollution continues. 

The purpose of this work is to search for phytoremediant 

plants for the recultivation of oil-contaminated lands and to analyze 

their resistance to the action of oil pollutants. 

The objects of the study are plants of the cereal family (Roa-

ceae) (spring barley (Hordeum distichum L.). 

To determine the germination of seeds under conditions of oil 

pollution 100 g of soil were placed in Petri dishes where oil was add-

ed at concentration of 1%, 3%, 4%, 6%, and 8%. Uncontaminated 

soil was used as a control. After 3 days, the seeds of spring barley 

were planted into the soil. After 7 days the number of sprouted seeds 

in the experimental and control variants was compared. After that, the 

resistance of plants to oil pollution was assessed. Plants were grown 

on gray forest soil in vegetation vessels under laboratory conditions 

for 30 days. 

The assessment of soil phytotoxicity showed that the germi-

nation of seeds in the control variant was above 90%. Oil concentra-

tion of 1% and 3% did not have a significant effect on seed germina-

tion. At oil concentrations of 6% and 8% a sharp decrease in the ger-

mination rates of all studied plant species was noted compared to the 

control variant. When the soil was contaminated with oil at a concen-

tration of 4% germination decreased by 67%. 

When analyzing growth parameters at an oil concentration of 
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1% a decrease in the length of shoots was observed in comparison 

with the control. Thus, the average shoot length of barley was lower 

than the control sample by 8%. At an oil concentration in the soil of 

up to 4% the growth processes of the shoot further decreased. With 

an increase in concentration to 6% and 8% there was a sharp decrease 

in all growth indicators. 

The results obtained enabled us to judge the relative re-

sistance of spring barley plants when grown on oil -contaminated soil. 

Therefore, spring barley can be recommended for phytoextraction in 

oil-contaminated soil. 
© Каримов Эмиль, 2022 
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Die haarigen Wurzeln der Sonnenblume  

(Волосатые корни подсолнечника) 

 

Die Familie der Korbblütler ist die größte im Pflanzenreich 

und zählt nach verschiedenen Schätzungen 1000 - 1400 Gattungen 

und 20 000 - 25 000 Arten. Die Korbblütler wachsen überall dort, wo 

höhere Pflanzen überhaupt existieren können. Asteraceae kommen in 

fast jedem Lebensraum vor und sind nur in feuchten Regenwäldern 

selten. Obwohl Asteraceae keine Dominanten der Pflanzengemein-

schaften sind, bilden sie jedoch sehr oft einen wesentlichen Teil der 

Pflanzendecke aus. 

Für die Familie der Korbblütler ist eine Fülle von sekundären 

Metaboliten in ihrer Zusammensetzung charakteristisch. In dieser 

Familie gibt es oft Derivate von Sesquiterpenen. Es gibt viele kom-

plexe Alkaloide, die Alkaloide enthalten; Flavonoide, Saponine, 

Cumarine werden von ihnen isoliert. Einige Arten von falschsprachi-

gen enthalten Latex in ihrer Zusammensetzung, haben aber eine ma-
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gere Zusammensetzung von ätherischen Ölen. Auch viele komplexe 

Farbstoffe anstelle von Stärke haben ein Polysaccharid Inulin als Be-

standteil. 

Ein typischer Vertreter der Familie der Asteraceae ist eine 

einjährige krautige Pflanze - die Sonnenblume (Helianthus annuus). 

Die Früchte der Sonnenblume sind Samen mit einem ledrigen 

Fruchtkörper, die eine eiförmige Form haben, 8 -15 mm lang und 4-8 

mm breit sind. Pigmentierung der Früchte: von weißer bis gestreifter, 

bis hin zu schwarzer. Die Frucht besteht aus zwei Teilen: einer Son-

nenblumenschale und einem weißen Kern mit einer Samenschale. 

Die Sonnenblume wurde im sechzehnten Jahrhundert aus Nordame-

rika nach Europa importiert. Aber es wurde nicht sofort als Garten-

pflanze verwendet, sondern zuerst als dekorative Pflanze gedacht. 

Obwohl die Sonnenblume in Russland bereits im 17. Jahrhundert war, 

wurde das Öl erst im 19. Jahrhundert daraus gewonnen. Sonnenblu-

menöl wird sowohl in reiner Form als auch in verarbeiteter Form 

(Margarine) verwendet. Auch Sonnenblumenöl wird in der Seifen-

produktion, zur Herstellung von Ölfirnis, in der Lackindustrie ver-

wendet. Aufgrund der Tatsache, dass die Sonnenblume eine hohe 

Pflanze ist und einen starken Stamm hat, bildet sie eine gute vegeta-

tive Masse und wird als Silo verwendet. Sonnenblumenkuchen wird 

oft als Tierfutter verwendet. Aus den Blüten der Sonnenblume wer-

den Tinkturen auf Alkoholbasis hergestellt, die als Antipyretikum 

verwendet werden.  

Helianthus annuus Wurzeln werden in der alternativen Medi-

zin zur Behandlung von Urolithiasis und Gallensteinerkrankungen 

verwendet. Bei Urolithiasis bilden sich Steine in den Nieren oder der 

Blase. In der Medizin werden oft pflanzliche Heilmittel verwendet, 

die eine litholytische Aktivität haben und keine Nebenwirkungen mit 

sich bringen. In der Volksmedizin wurde eine wichtige Rolle als the-

rapeutisches Mittel von Urolithiasis und Cholelithiasis betonnt und 

für die Sonnenblumen antimikrobielle, entzündungshemmende, 

schmerzlindernde und antioxidative Eigenschaften verschiedener ve-

getativen Teile der bereits mehrfach klinisch und pharmakologisch 

nachgewiesen. Zur Behandlung von Urolithiasis und Cholelithiasis 

werden nur die Wurzeln voll ausgereifter Sonnenblumen verwendet, 

aber in den meisten Gebieten Russlands hat die Sonnenblume keine 

Zeit zu reifen. Leider werden beim industriellen Anbau von Sonnen-
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blumen viele verschiedene Pestizide verwendet, so dass ihre auf dem 

Feld gesammelten Wurzeln meistens für medizinische Anwendungen 

ungeeignet sind. Darüber hinaus ist das Sammeln von Sonnenblu-

menwurzeln eine völlig manuelle Arbeit, die dieses Medikament rela-

tiv schwer zugänglich macht, so dass die Stängel der Sonnenblume, 

die nicht notwendige therapeutische Wirkung haben, oft zum Verkauf 

angeboten werden. In diesem Zusammenhang ist bestimmte Kultur 

von  bärtigen (haarigen) Sonnenblumen Wurzeln von großem Interes-

se, die auf Nährmedien abgesehen von der Flucht in speziellen Fer-

mentern wachsen. Wissenschaftler glauben, dass die Kulturen der 

bärtigen Sonnenblumenwurzeln eine wirtschaftlich günstigere Alter-

native zu den üblichen Wurzeln dieser Pflanze sein können. 

Unsere Gruppe untersuchte verschiedene Verfahren für die 

Bildung von bärtigen Wurzeln H. annuus, indem Agrobacterium 

Transformation Samenlappen Sonnenblumen in vitro angebaut wurde. 

Die Transformation von Keimzellen wird 8-9 Tage nach der sterilen 

Aussaat von Sonnenblumenkernen durchgeführt. Um die Samen zu 

sterilisieren, wird von uns eine sequenzielle Behandlung in 70% Al-

kohol (2 Minuten) und 20% Weiß (15 Minuten) verwendet. Verschie-

dene Stämme von A. rhizogenes werden für die Transformation ver-

wendet, die in einem flüssigen Medium unter Zugabe von 100 mg / l 

Rifampicin für einen Tag  kultiviert werden. Nach dem Auftreten der 

bärtigen Wurzeln wurde jede Wurzel (durchschnittlich 1,5 cm lang) 

in eine separate Petrischale mit einem Medium ohne Phytohormone 

transplantiert. 

Unsere Ergebnisse: Um die Wachstumsparameter der bärti-

gen Wurzeln drei Wochen lang zu bewerten, wurde ihre Länge ge-

messen. Petrischalen wurden bei einer Temperatur von + 26 ° C in-

kubiert. Nach allen Eingriffen erhalten sie bärtige Wurzeln, aus denen 

verschiedene biologisch aktive Substanzen isoliert werden können. 
© Мухамедьянова Алсу, 2022 
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Ecological and faunistic characteristics of the zoobenthos  

of the Sakmara river within the Zilair district  

of the Republic of Bashkortostan 

(Эколого-фаунистическая характеристика зообентоса  

р. Сакмара в пределах Зилаирского района  

Республики Башкортостан) 

 

Pollution of water bodies poses a serious threat to all man-

kind. Therefore, we face a grandiose task of protecting the hydro-

sphere. Hydrobiological indicators are the most important element of 

the water pollution control system. 

Due attention should be paid to the consideration of modern 

methods of selection and analysis of bottom organisms, as well as 

assessment of the state of bottom communities. The relevance of this 

approach is determined by the fact that benthic communities are the 

most important part of ecosystems and play an important role in the 

transformation of organic matter. Due to anthropogenic impact, ben-

thic communities are usually in unfavorable conditions due to the 

accumulation of pollutants in the lower layers of water and bottom 

sediments. Due to the limited lability of benthos and the relative sta-

bility of benthic communities, they reflect background pollution of 

water masses over a relatively long period of time. 

We conducted studies of the Sakmara River in the Zilair dis-

trict of the Republic of Bashkortostan, carried out hydrological and 

organoleptic analysis of water, as well as sampling of zoobenthos 

according to the generally accepted methodology, followed by in-

house processing and determination of the saprobity of the river. 

For the period 2019-2020, 5 sites were studied and samples 

of zoobenthos were taken. Hydrological indicators: the maximum 

width of the river on the site is № 4 – 12m, the maximum depth on 

the site is № 5 - 56.2cm, the maximum flow rate on the site is № 1 - 

0.4m/s, the type of soil is mainly rocky. 

https://bashedu.ru/moiseeva-angelina-valerevna
https://bashedu.ru/moiseeva-angelina-valerevna
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According to organoleptic indicators, the distribution took 

place as follows: chromaticity – slightly yellow, odor – organic, tur-

bidity – transparent, transparency – to the bottom, sediment – absent 

or silty, temperature – from 13˚C to 25˚C. 

In total, 25 species of hydrobionts from 3 classes of the ani-

mal world were identified in the studied samples, including leeches – 

1 species, gastropods – 3 species and insects – 21 species. 

Site № 1, in two years 1 class Insecta was found, represented 

by 7 species. Site № 2, 2 classes were found in two years, the Insecta 

class is represented by 6 species, and the Gastropoda class is repre-

sented by 3 species. Site № 3, in two years 1 class of Insecta was 

found, represented by 5 species. Site № 4, 2 classes were found in 

two years, the Insecta class is represented by 12 species, and the Gas-

tropoda class is represented by one species. Site № 5, 3 classes were 

found in two years, the Insecta class is represented by 12 species, the 

Gastropoda class is represented by 2 species and the Hirudinea class 

is represented by one species. 

The calculation of saprobity was carried out according to the 

indices: Mayer, Woodiwis and Pantle-Bukk. In the first year of study 

at all sites, the saprobity according to Mayer - a-meso-saprobic, ac-

cording to Woodiwis, the water is polluted at all sites, except for site 

№ 4, it has moderately polluted water. According to Pantle-Bukk, 

saprobity is a-meso-saprobic in all sites except site № 4. Site № 4 is 

characterized by a b-meso-saprobic zone. 

In the second year of the study at the first three sites, the sap-

robity according to Mayer and Pantle-Bukk is a-meso-saprobic, and 

at sites № 4 and № 5 there is an improvement in environmental con-

ditions, since the saprobity has changed to b-meso-saprobic com-

pared to the first year of research. According to the Woodiwis index, 

the first three sites are polluted, and site № 4 and № 5 are moderately 

dirty. 

In conclusion,  it can be noticed that the species composition 

of zoobenthos and the ecological state of the Sakmara River are 

changing. But in order to obtain more accurate data on monitoring 

the state of the river, it is necessary to conduct a study of other sec-

tions of the river downstream. And it is also desirable to conduct 

longer monitoring. 
© Нигматзянова Алсу, 2022 
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Effect of quinolinic and kynurenine acids on lymphocytes in 

healthy patients and patients with multiple sclerosis  
(Влияние хинолиновой и кинуреновой кислот на адгезию  

лимфоцитов здоровых лиц и больных рассеянным склерозом) 

 

Multiple sclerosis (MS) is a chronic inflammatory demye-

linating neurodegenerative disease of the central nervous system that 

affects young people of working age. An important role in the patho-

genesis of MS is assigned to the dysfunction of the blood-brain barri-

er (BBB), which leads to the invasion of autoreactive immune cells 

into the brain and subsequent neuroinflammation. Given the literature 

data on the involvement of metabolites of the kynurenic pathway in 

the pathogenesis of neurodegenerative and inflammatory diseases, we 

investigated the effect of kynurenine acid (KYNA) and quinolinic 

acid (QIUN) on the adhesion of lymphocytes obtained from healthy 

donors and MS patients to endothelial cells under in vitro conditions 

[2, 5].  

The study involved 10 conditionally healthy donors and 16 

patients with relapsing-remitting MS (8 had an exacerbation stage 

and 8 had remission stage of the disease). The mean EDSS score was 

1.5 ± 0.9 (1 to 3 points). All MS patients received therapy with inter-

feron beta-1α (β). Peripheral blood mononuclear adhesion to vascular 

endothelium was analyzed in a model system using human primary 

endothelial cells (HUVECs) [1, 2].  

According to the results, QUIN (10
-7

 - 10
-3

 M) has no effect 

on the adhesive properties of lymphocytes to both unstimulated and 

TNFα-stimulated (25 ng/ml, 4 h) cells in healthy individuals. No ef-

fect of QIUN on the studied parameter was found in the group of MS 

patients [6]. In the case KYNA (10
-7

 to 10
-3

 M), a concentration-

dependent decrease in lymphocyte adhesion to unstimulated and 



 

40 

stimulated HUVEC cells was detected, which reaches 20% at an acid 

concentration of 10
-3

 M.  Similar data were obtained in the group of 

MS patients. No effect of the disease stage on the intensity of lym-

phocyte adhesion was found.  

Thus, the participation of kynurenine pathway metabolites in 

the regulation of immune cell adhesion activity in norm and MS was 

shown. The presence of glutamate receptors on the surface of lym-

phocytes and their involvement in a number of functions of this cell 

type is currently known. In this regard, the detected effect of 

kynurenic acid may be mediated by its ability to act as an antagonist 

of glutamate receptors of NMDA subtype [3, 4]. 
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Methods of air bioindication 

(Методы биоиндикации воздушной среды) 
 

This article discusses bioindicators that are most commonly 

used for the air environment, as well as the pros and cons of various 

bioindicators. 

Based on an analysis of the PubMed Digital Library, conifers 

and lichens were used as bioindicators for the land-air environment 

from 1980-2020.  

Conifers can provide information about soil throughout the 

year. Not only morphological indicators but also a number of 

biochemical changes are applied. This allows reliable information to 

be obtained. By the appearance of conifers can be determined, the 

content of oxygen in the soil, the amount of nutrients, as well as salts 

and heavy metals.  

However, it is worth noting that bioindicators (e.g., lichen) 

represent the time-averaged composition of atmospheric gases and 

suspended particles and may not necessarily reflect the composition 

of short-term air pollution as well as soil [4]. Therefore, the common 

pine is used more often. 
Table 1 

Application of plants for bioindication of the terrestrial-air  
 

Test Subject Pollutant Test Function 

Pinus Silvestris 

L 

 

Air pollution Necrosis, chlorosis, defoliation 

classes, yellowing classes, num-

ber and condition of old and 

new generative organs (cones), 

shoot growth (D.N. 

Akhmerova).  

Morphometric indices of nee-

dles, content and composition of 

mineral components, component 

composition of essential oil 

(A.V. Grigorenko) 



 

42 

Soil contamination 

with heavy metals 

(Ni, Cu, Fe) 

Contents of Ni, Cu, Fe in nee-

dles (T. A. Sukhareva) 

Soil contamination 

by petroleum prod-

ucts 

Morphometric indices of nee-

dles, indices of plant damage 

(M. E. Baranov) 

Picea abies 

 

Soil contamination 

with pesticides 

Morphological structure of 3-

year-old spruce seedlings (I.A. 

Freiberg) 

Cladonia rei , 

Diploschistes 

muscorum и 

Flavoparmelia 

caperata 

 

Soil metal content 

(Zn, Pb, Cd, As, 

Cu, and Ni) 

Cell membrane damage, accu-

mulation of metals (Zn, Pb, Cd, 

As, Cu and Ni) in lichen body 

(Osyczka P) 

Suspended particu-

late matter in the 

atmosphere 

Elemental composition of the 

lichen body (Pescott O.L) 

 

According to a PubMed resource search for 1980-2020, 45% 

of publications on airborne bioindicators out of 2000 are about Scots 

pine (Pinus silvestris L), 35% about lichens (Lichenes lat.), 20% 

about mosses (Bryophyta)  

Lichens and mosses are informative bioindicators of the state 

of the air environment. They accumulate in their foliation such 

pollutants as sulfur, fluorine, radioactive substances, heavy metals, 

sulfur dioxide [5].  

The morphological and anatomical structure of 

atmospherically polluted lichens has been specially studied. 

Physiological and biochemical processes in the thallae of 

atmospherically contaminated lichens have been the subject of 

numerous reviews.  

Biomonitoring using mosses is based on the fact that 

terrestrial carpet-forming species derive most of their nutrients 

directly from wet and dry sediments, they clearly reflect atmospheric 

deposition, particularly well suited to TM pollution on a larger time 

scale. Mosses as bioindicators reflect elevated concentrations of 

sulfur dioxide (SO2), heavy metal accumulation, and other pollutants 

released into the atmosphere from natural and anthropogenic sources. 

This has been reported in a large number of studies, including local 

studies as well as regional studies in various parts of the world [1,2]. 
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Use of a suspension of algae and cyanobacteria in hydroponics  

for plant cultivation (Использование суспензии водорослей и  

цианобактерий в гидропонике для культирования растений) 
 

With the development of civilization, the rapid growth of ur-

banization and industrialization, the open new soil agriculture is fac-

ing a serious problem- the decrease in the availability of arable land 

for cultivation.   

 Examples of solving this problem include hydroponics - a 

unique method of growing plants using an aqueous solution as a 

source of nutrients. This is a modern technology for the processing of 

agricultural crops, widely used for vegetables, fruits, fodder, medici-

nal plants and flowers. The process consists of growing plants in nu-

trient solutions.   

A side effect of hydroponics is the growth of microalgae, 

which interfere with the effective assimilation of nutrients by plants. 
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The aim of our research was to study the effect of a suspen-

sion of algae and cyanobacteria on the growth and development of 

plants under hydroponic conditions. 

At the first stage of the study, we established the enrichment 

cultures of Chlorella vulgaris algae. Algae cultures were maintained 

on a liquid nutrient medium Bold. Cultivated at a temperature of 25 ± 

5°C and 12/12 h light-dark cycle under natural light for two weeks. 

The second stage was the preparation of Knop's nutrient solution- a 

mixture of distilled water and dry nutrient salts, which included: cal-

cium nitrate (Ca(NO3)2) - 1g; single-substituted potassium phos-

phate (KH2PO4) - 0.25g; magnesium sulfate (MgSO2) - 0.25g; po-

tassium salt (KCl) - 0.125g; ferric chloride (FeCl3) - 0.0125g. 

Each mineral salt was dissolved separately in a small amount 

of water. For this, small test tubes and a rack were used to support 

tubes with a mixture. 

We also prepared 100 jars (50 jars - control, 50 - experiment), 

which were washed and dried. The jars were placed in a cupboard, 

brought to a temperature of 100°C, and left to cool. After cooling, we 

remove the dishes from the cupboard. 

The third stage consisted of developing a simple hydroponic 

system and growing cucumbers. A nutrient solution that does not re-

quire measuring and adjusting the pH was chosen. 

Glass jars served as the outer surface of the hydroponic sys-

tem, through which we could observe the growth of roots, as well as 

all kinds of noticeable morphological changes. 

Three days after soaking the seeds in Petri dishes, the sprout-

ed sprouts were transferred to jars with solutions. Since the sprouts 

were quite small (3-4 cm), the nutrient solution was poured so much 

that it covered the root system of the plant. 

To maintain the plants in a vertical position, the stem was 

tied up. From above, all the samples were covered with cling film 

with small holes to maintain moisture in the samples. 

The experiment was carried out under laboratory conditions 

for 14 days. Leaflets in both experimental and control samples ap-

peared simultaneously. The film was removed after 6 days in order 

not to interfere with the growth of plants. Solutions were added as 

needed. 

The fourth stage consisted of the measurement of shoots and 
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roots, as well as the measurement of their biomass. 

All cultures were examined 14 days after transfer to a hydro-

ponic system. The plants were divided into shoots and roots to meas-

ure individual growth parameters using a regular stationery ruler, the 

data were entered in the tables. 

At the fifth stage, statistical processing of the results was car-

ried out. 

During statistical processing, the values of the arithmetic 

mean and its error, median, standard deviation, and coefficient of var-

iation were calculated. The reliability of the research results was de-

termined using the Student's t-test. 

Statistical processing of the results was carried out using the 

program Statistica for Windows 10.0. 

When measuring the dry biomass of sprouts in an experiment 

with a suspension of Chlorella vulgaris, the dry biomass of sprouts of 

experimental cucumber plants turned out to increase. This indicates a 

positive effect of the algae suspension on the biomass growth of cu-

cumber plants. Suspension of Chlorella vulgaris contains phytohor-

mones and growth substances, which are produced by water. These 

components penetrate into the sprouts and enhance the synthetic pro-

cesses in the plant, which leads to an increase in the total biomass of 

the sprout. 

Experiments with a suspension of Nostoc sp. showed that the 

suspension of cyanobacteria had no effect on the dry biomass of cu-

cumber sprouts. 

The results of measurements of the dry biomass of the cu-

cumber roots under the influence of a suspension of Chlorella vulgar-

is show the 80% growth of the biomass of the roots in the experi-

mental variant. This also indicates the positive effect of algae on the 

biomass growth of cucumber plants under hydroponic conditions. 

It has been established that the suspension of the algae Chlo-

rella vulgaris has a stimulating effect on the dry biomass of cucumber 

roots, which was statistically significant (the value of the criterion 3). 

The experiments performed showed that the suspension of the cya-

nobacterium Nostoc sp. did not affect the length of shoots and roots, 

as well as the dry biomass of shoots and roots of cucumber sapling. 
© Холназарбекова Гулхоним, 2022 
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The effect of the drug GONAL-f on the morphometric  

parameters of the follicular apparatus of the ovaries of rats  

(Влияние препарата ГОНАЛ-ф на морфометрические  

параметры фолликулярного аппарата яичников крыс) 
 

The aim of this work was to evaluate the morphometric pa-

rameters of the follicular apparatus of the ovaries of rats under the 

influence of recombinant follicle -stimulating hormone. The study 

was conducted on sexually mature female Wistar rats, body weight 

180-220 g (at the age of six months). The number of rats in the con-

trol and experimental groups – 10 animals each. The rats were kept in 

standard vivarium conditions of the Department of Physiology and 

General Biology of BASHGU, characterized by a constant room 

temperature (21-22 °C) and humidity level. When working with rats, 

the international principles of the Helsinki Declaration on Humane 

Treatment of Animals (2000) were fully observed. Modeling of func-

tional cysts was carried out by administration of the drug GONAL-f 

as a recombinant follicle-stimulating hormone (1.5 IU), one drop per 

day for each animal (Coward, 2017). Bilateral removal of the ovaries 

was performed under anesthesia. The gonads were fixed in a 10% 

solution of neutral formalin, dehydrated in ethanol of increasing con-

centration and poured into paraffin, serial sections with a thickness of 

10-15 microns were made, which were stained with hematoxylin and 

eosin, after which they were enclosed in a balm. Morphometric stud-

ies were carried out using a MICMED–5 microscope (LOMO). The 

interpretation of the results was carried out using the Statistica v.10.0 

program. 

During the experiment, we found that the number of primor-

dial follicles on the 15th and 30th days of the experiment was 26.5% 

and 50% less, respectively, than in the control group (p<0.05). There 

was also a decrease in the number of growing follicles: on the 15th 
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day of the experiment, it was 3.06 ± 0.5, which is 65.54% less than 

the control value (p<0.05). The number of atretic bodies on the 30th 

day of the experiment was equal to 5.06 ± 0.31, which is 39.53% 

more than in the ovaries of rats of the control group. Increase in the 

number of cysts it was especially noticeable on the 7th and 15th days: 

92.96% and 91.9% more, respectively, then their number gradually 

decreased. 

The introduction of follicle-stimulating hormone did not af-

fect the parameters of the area and diameter of the follicles, but 

caused changes in the size of cysts. On the 7th day of the experiment, 

the cyst area was 139±58.09, which is 51.08% more than the control 

value (p<0.05). Thus, the administration of the drug GONAL-f caus-

es a violation of the structure and functioning of the ovaries, which 

affects the change in the number of primordial, growing and atretic 

follicles, as well as the number, area and the diameter of the cysts. 
© Шамсутдинова Дилара, Шамсутдинова Динара,  

Буянова Александра, 2022 
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The effect of low temperatures on the morphometric parameters 

of rat testicles (Влияние низких температур на морфометри-

ческие показатели семенников крыс) 
 

The aim of the work was to analyze the morphometric pa-

rameters of the testicles of rats of the line Wistar under the influence 

of low temperatures. The experiment was conducted on males who 

reached the age of nine months, weighing 200-250 g. The animals 

were divided into 2 groups: control n = 10 and experiment n = 10. 

The standard room temperature in the vivarium of the Department of 

Physiology and General Biology of BASHGU for keeping animals is 

20–22o. This study was carried out in accordance with the interna-

tional principles of the Helsinki Declaration on Humane Treatment of 

Animals. The cooling process of experimental rats was carried out by 
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applying special pears filled with ice to the body for 3 hours for 28 

days. Testis removal was performed under anesthesia using chloral 

hydrate (400 mg/kg). To obtain histological preparations, the male 

gonads were fixed in a neutral formalin solution and then poured into 

paraffin. Histological sections were prepared from the resulting par-

affin blocks, which were then stained with hematoxylin and eosin. 

Morphometric examination of the testes was carried out using a mi-

croscope MIKMED – 5 (LOMO). The results of the work were sub-

jected to statistical data processing using the program Statistica 

v.10.0 (Stat Soft, USA). The differences were considered statistically 

significant at p ≤0.05. 

In the course of studying the composition of the spermato-

genic layer of the testes of intact rats, we revealed the presence of all 

generations of germ cells. The number of spermatogonies was equal 

to 58.56±0.88, spermatocytes of the I order – 68.15±0.91, spermato-

cytes of the II order – 80.78± 1.22 and spermatids – 194.29±3.44. 

When comparing the morphometric parameters of the convo-

luted seminal tubules of rats of each group, we found a decrease in 

the number of spermatocytes of the second order and spermatids in 

animals after cooling. They were 65.88±1.47 and 139.76±1.76, which 

is 18.45% and 28.07% less compared to the values of control rats (p 

≤0.05). 

The cooling process slightly affected the indicators of the 

number of other generations of cells of the spermatogenic layer of 

convoluted tubules. The number of spermatogonia and spermatocytes 

of the first order in the rats of the experimental group decreased by 

6.01% and 11.9%, respectively. 

Changes in the diameter of the seminal tubules were also 

noted during the experiment: narrowing was observed. If its indica-

tors were normally 274.44± 0.96, then the average diameter of the 

seminal tubules in animals exposed to low temperatures was equal to 

236.20 ± 1.74 (p≤0.05). 

Thus, the low ambient temperature causes a violation in the 

structure and functioning of male genital gills, which affects the 

change in the number of germ cells in the spermatogenic layer, the 

average diameter and the index of spermatogenesis. These modifica-

tions may cause deterioration of the generative activity of the testes. 
© Шамсутдинова Динара, Буянова Александра, 2022 
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Ontogenesis of motif: from musicology to «real criticism» 

(Онтогенез мотива: от музыковедения до «реальной 

критики») 
 

The genesis and development of the category of motif is a 

complex, multifaceted phenomenon in literary studies. There are dif-

ferent notions of the concept we are considering: semantic (A.N. 

Veselovsky, A.L. Bem, O.M. Freudenberg), morphological (V.Y. 

Propp, B.I. Yarkho), dichotomous (A.I. Beletsky, A. Dandes, B.N. 

Putilov, E.M. Meletinsky), thematic (V.B. Tomashevsky, B.V. 

Shklovsky, A.P. Skaftymov) and motific analysis (B.M. Gasparov). 

The concept of motif dates back to musicology, its first inter-

pretation can be found in the «Dictionnaire de la Musique» («Musical 

Dictionary», 1703) by Sebastian de Brossard. For the first time, the 

motif in relation to literature was used by I.V. Goethe and F. Schiller 

in their work «Über epische und dramatische Dichtung» («On Epic 

and Dramatic poetry», 1797). The main thesis of this article: motif is 

a dynamic part of a narrative that is linked with other motifs. It 

should be noted that the writers combined this concept with music, 

since the names of the motifs they derived - «Rushing forward» or 

«Slowing down» - are characteristic of musical art.  

In the Russian literature, the motif had existed before the the-

oretical understanding of A.N. Veselovsky. The «real criticism» of the 

50s and 60s of the XIX century implied this concept as an aesthetic 

category. N.A. Dobrolyubov, D.I. Pisarev understood the motif as an 

element of content with its main feature – repeatability. Also, the cat-

egory we studied in «real criticism» was interpreted as the most im-

portant sign of an objective representation of reality, strictly objective 
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artistic logic, without which plot development is impossible. 

Russian critics conditioned the appearance of motif by reality 

and the environment. The following features can be distinguished: 

D.I. Pisarev in the work «The Motif of the Russian drama» (1864) 

notes that the motif determines the plot of the work, also this catego-

ry arises under the influence of the environment and society as a 

whole. In his other article «The Dead and the Dying» (1867), the crit-

ic attempts a motivic analysis, but it is expressed implicitly. It should 

be noted that the above works by D.I. Pisarev draw our attention to 

the connection of motif with the category of character. He identifies 

the types of characters in relation to the action according to the motif 

situation. In N.A. Dobrolyubov's work «The Dark Kingdom» (1859), 

the motif is presented as an expression of the meaning of the entire 

work, it is close to D.I. Pisarev's idea of the social origin of the con-

cept we are considering.  

Thus, representatives of «real criticism» theoretically did not 

comprehend the motif, since they used it as an additional concept for 

literary and critical analysis. However, written by D.I. Pisarev and 

N.A. Dobrolyubov's provisions on motif (genesis, connection with 

the plot and with the theme) will later turn out to be similar to the 

studies of Russian literary critics. 
© Бурлак Ксения, 2022 
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Rommel’s myth: true or false? 

(Миф Роммеля: правда или ложь?) 
 

Erwin Rommel, the Desert Fox, during the war and in the 

years after, became something of a legend, a myth. He was presented 

as the most outstanding general of the German army, and his "ex-

ploits" in Africa as commander of the Afrika Korps are still of inter-

est to many, from ordinary amateurs to professional historians. But to 

what extent do such high assessments of Rommel have a real basis? 
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The commander of the African Corps fell under the "magnifying 

glass" of historians and the military, and their assessments of the fig-

ure of Rommel and his role are extremely ambiguous. 

During the First World War, the future Desert Fox became 

famous for his exploits in the Italian theater, in the interwar period he 

was an instructor at the Dresden Infantry Academy. In the French 

company, as commander of the seventh Panzer Division, he was able 

to contribute to the breakthrough on the river Meuse. The speed and 

"ability" to appear where it was necessary and hit "where it hurts the 

most" created the nickname "Ghost" for the 7th division. 

However, the most famous are Rommel's "adventures" as 

commander of the Afrika Korps. His bold actions and breakthroughs, 

despite being sent there simply as a "blocker" - Sperrband and the 

fact that his forces were smaller and worse equipped than the British, 

made it possible to save the Italian troops in north Africa from defeat. 

Rommel's first counteroffensive was so successful that he was able to 

drive the British back a thousand miles. Then the offensive capabili-

ties of the corps dried up and severe problems with logistics began, 

which made it possible to repel the Germans and Italians back to po-

sitions in Tripolitania. However, the dessert fox, after preparation, 

again repeated the success and after the capture of Tobruk, which was 

considered an impregnable fortress, launched a daring attack. The 

Germans were 100 km from Alexandria, near El Alamein. But here 

supply problems began again, in addition to this, Rommel himself 

had to leave for treatment. The British, on the contrary, prepared and 

strengthened their positions. The second battle that followed at El 

Alamein ended not in favor of the Germans and began a series of 

their defeats in Africa. Of course, there were successes, such as the 

battle in the Kasserine Pass, but they were not somewhat lasting. 

Rommel's good tactical command faced promiscuity in stra-

tegic matters. He several times put the Korp and Italian troops on the 

brink of a logistical disaster, and the capture of Egypt would not have 

led to an ultimative victory. At the same time, he learned some les-

sons from the African campaign - he learned the real strength of the 

allies and what their air superiority could do. Also in 1943, he no 

longer harbored illusions about Africa and tried with all his might to 

achieve the evacuation of the Germans and Italians. 

After that, Rommel was transferred to Italy, where he had to 
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save the Italians from "themselves" - disarming and preventing the 

signing of the transfer of all of Italy to the Allied side. Then he was 

sent to France to check the fortifications of the Atlantic Wall and pre-

pare the defense. However, here the biggest obstacle for Rommel was 

the bickering with the rest of the commanders in France, which did 

not allow him to build a unified defense. Even some of Rommel's 

successes in holding back the advance of the Americans and the Brit-

ish could not lead to anything. After the disclosure of the conspiracy 

against Hitler, one of the conspirators named Rommel, although 

Rommel did not take a direct part in the conspiracy. As a result, given 

his merits and the soldiers' love for him, he was given a choice - the 

People's Tribunal or suicide. Rommel chose the latter. 

An ambiguous attitude towards the figure of the Fox can be 

seen already during the war. It is not surprising that the German 

propaganda machine seized on Rommel as an ideal model, given all 

his "adventures". He fought back against the British, being outnum-

bered and outgunned, in conditions not suitable for the Germans and 

against an enemy who had held these territories for about 50 years. 

He was used as an example of the German spirit, as a real Aryan who 

defeats his enemies with the power of his will. More surprising is the 

attitude of opponents and allies towards him. The attitude of officers 

and generals of the Wehrmacht towards Rommel was ambiguous. 

Staff officers, in particular Chief of Staff Halder, were against Rom-

mel and the way he conducted the fighting, calling him reckless or 

even crazy. He was also opposed by supporters of a more traditional 

approach to German tactics in preparation for and during the Allied 

invasion of France. The reasons for this are quite clear - Rommel's 

methods were rather contradictory and ran counter to traditional ideas 

about doctrine. In addition, some of the commanders openly envied 

Rommel's success in his career. A more positive view (if we may say 

so) of Rommel was held by his opponents - the British. He was noted, 

directly or indirectly, by many commanders, and was even named by 

Churchill in the House of Commons. However, perhaps the most in-

teresting is the order of the British General Auchinleck in the summer 

of 1941 to ban the use of Rommel's name in the troops so as not to 

focus attention on him. This order led to the opposite - the popularity 

and fear of Rommel only intensified. In general, the position of the 

British is also clear. They needed to explain their failures in the war, 
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and the genius general was a good excuse. 

Rommel and his role is very difficult to assess unambiguous-

ly. A certain aura of romance was created around him. He was a good 

operational commander, perhaps even a tactical genius, but at the 

strategic level he was clearly lacking because he had no staff training.  
© Васильев Максим, 2022 
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The transformation of the interview genre  

(Трансформация жанра интервью) 
 

Nowadays, the media occupy a significant place in the life of 

every person. In connection with the spread and popularity of the In-

ternet it became possible to instantly find out the latest news. Such 

online media as a news site, an electronic magazine, an online publi-

cation and online journalism allow you to do this. Thus, in the course 

of the increasing information flow, readers and viewers of the media 

have a need not only to be aware of the latest events, but also to 

comment on these events, so that opinions on one or another aspect 

of any specialists, figures and experts relevant to the area of the issue 

are raised. It is realized in the media through dialogic genres, such as 

interviews, dialogues or conversations, adjacent to journalistic activi-

ties.  

Let’s consider the definition of an interview. The word inter-

view itself today has quite a lot of meanings, since each researcher of 

this genre pays attention to some specific feature, a specific aspect, 

from which he approaches the interpretation of the term. But it 

should be noted that the lexical unit of the interview has come to the 

Russian language from the English language and has two main mean-

ings. Interview (eng. Interview) - 1) ‘intended for distribution in the 

press, on radio, television, a conversation in the form of questions 

and answers with a state or any other figure’; 2) ‘in sociological re-
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search it is a conversation of a researcher according to a predeter-

mined plan with a person or a group of persons whose answers to the 

researcher’s questions serve as the initial empirical material for gen-

eralizations’ (Dictionary of Foreign Words). Thus, it is necessary to 

distinguish between interview as a genre of journalism and as one of 

the methods of collecting information. 

As a method of collecting information the interview appeared 

in sociological science. Later it began to be used in medicine, psy-

chology, journalism and other fields. The purpose of the interview as 

a method of collecting information is to obtain answers to specific 

questions that were prepared in advance in accordance with the re-

search plan. 

An interview as a genre of journalism is one of the most 

common types of informational genres which is carried out in the 

form of a dialogue between a journalist and a certain person invited 

to cover a topic that is significant to the public. As mentioned above, 

the term "interview" has a rather large field for interpretation. In our 

opinion, the most accurate and complete definition can be considered 

the definition of S.N. Ilchenko: “An interview is a holistic act of 

communication that involves dialogic communication between a 

journalist and a respondent in a situation of sequential alternation of 

questions and answers in order to obtain information, opinions or 

judgments of public interest”.  

In modern journalism, the interview genre has undergone 

some changes. Firstly, this is an increase in the faces of the inter-

viewees, that is, guests are invited who have a high response and in-

terest from the audience. Due to the large number of interviews, es-

pecially in recent days, the audience has a need to find and listen to 

the opinion of such an interviewee who could be trusted. 

Secondly, this is a change in the indifferent and inactive state 

of the audience which previously acted simply as an addressee of 

information. At the same time, the role of the viewer has shifted from 

passive consumption of a media product to equal participation and 

complicity  in the exchange of information. All this reflects the trend 

of the transition from the process of informing to communication as 

interaction. And here the interview is an indispensable assistant in the 

work of any journalist. 

Thirdly, this is a change in the position of the interviewer, his 
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speech position. Now the role of the journalist in the communication 

process has become active. That is, the goal for him is no longer just 

to obtain the necessary information, but the interviewer is the one 

who can comment on it, thereby representing himself expressing his 

position. Thus, the interviewer today is a confidant of the audience 

who is able to exert a significant influence on the formation of public 

opinion. 
© Калеева Анастасия, 2022 
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Zur Frage über die kommunikative Kompetenz  

in der Fremdsprachenausbildung 

(К вопросу о коммуникативной компетенции  

в обучении иностранным языкам) 
 

Der Begriff „Kompetenz“ (von lat. ‚competere‘ – zu etwas 

fähig sein) wird zum ersten Mal in der Arbeit von N. Chomsky „As-

pekte der Syntax-Theorie“ im Kontext der linguistischen und psycho-

logischen Forschungen erwähnt. Unter „Kompetenz“ wird in dieser 

Arbeit die sprachliche Kompetenz des Muttersprachlers verstanden. 

N. Chomsky führt diesen Begriff innerhalb der Theorie der generati-

ven Grammatik ein, die die Formierung der menschlichen Sprach-

kompetenz beschreibt. Laut N. Chomsky bildet die Grammatik eine 

Basis für die innere Sprachkompetenz. Sie ist laut N. Chomsky im-

plizit, kann nicht von außen beobachtet werden und besteht in der 

Fähigkeit des Muttersprachlers, sprachliche Äußerungen zu verstehen 

und zu bilden. In seinen ethnolinguistischen Studien benutzt 

N.Chomsky den Begriff „Kommunikative Kompetenz“ als einen 

vielseitigen Begriff, der aus mehreren Komponenten besteht. Dabei 

unterscheidet N.Chomsky deutlich zwischen sprachlicher Kompetenz 

(Beherrschen des sprachlichen Regelsystems) und Redekompetenz 

oder Performanz (Sprachanwendung). Genau diese Abgrenzung wird 
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später eine wichtige Rolle in der Methodik des Fremdsprachenunter-

richts spielen. Sprachliche Kompetenzen und Redekompetenzen sind 

strukturelle Bestandteile aller modernen methodischen Klassifikatio-

nen, die sich mit dem Begriff „Kommunikative Kompetenz“ befas-

sen. 

In den Studien von M.Keneil und M.Swain bekommt der Be-

griff „Kommunikative Kompetenz“ innerhalb eines Systemansatzes 

eine neue Interpretation. Zum ersten Mal wird dieser Begriff aus der 

Systemsicht betrachtet. Es wird eine integrative Theorie der kommu-

nikativen Kompetenz entwickelt, in der die Unterordnung und Ver-

bundenheit aller Elemente dieses Systems eine wichtige Rolle spie-

len. 

In der modernen Didaktik des Fremdsprachenunterrichts ver-

steht man unter der kommunikativen Kompetenz eine „Fähigkeit und 

Bereitschaft zur Durchführung einer fremdspachlichen, zwischen-

menschlichen und interkulturellen Kommunikation mit Mutter-

sprachlern“ (I.L.Bim). Laut I.L.Bim beinhaltet die Struktur der 

kommunikativen Kompetenz folgende Teile: sprachliche Kompetenz, 

Sprech-oder Redekompetenz, thematische und soziokulturelle Kom-

petenzen. Später präzisiert sie diese Komponentenzusammensetzung 

und ergänzt diese mit kompensatorischer und lerninformativer Kom-

petenzen. 

Eine Sprachkompetenz impliziert die Kenntnis und die Be-

herrschung von normativen Regeln eines Sprachsystems. Die Spra-

che ist aber nicht nur ein „System“, sie aktualisiert sich in konkreten 

Situationen. Also der Sprecher muss nicht nur über die sprachliche 

Kompetenz, sondern auch über die Sprechkompetenz verfügen. Eine 

Sprechkompetenz ist die Fähigkeit, die beherrschten Sprachregeln im 

Sprachhandeln anwenden zu können. Die Unterscheidung ‚sprachli-

che Kompetenz – Sprechkompetenz‘ könnte man als die zwischen 

‚Satz‘ und ‚Äußerung‘ erklären. Unter soziokultureller Kompetenz 

versteht man die Beherrschung einer Fremdsprache aus der Sicht der 

sozialen Position aus (Lehrer – Schüler, Arzt – Patient usw.) und 

auch im Rahmen des „Dialogs der Kulturen“. Eine kompensatorische 

Kompetenz ist eine Fähigkeit der Durchführung der Kommunikation 

mit Hilfe verbaler und nonverbaler Kommunikationsmittel, wenn es 

an bestimmten Sprachmitteln mangelt. Eine lerninformative Kompe-

tenz ist eine Fähigkeit, selbstständig die notwendigen sprachlichen 
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und soziokulturellen Informationen im Rahmen einer nicht authenti-

schen Sprachumgebung zu bekommen. 

Für die Beherrschung einer Sprache ist auch eine „pragmati-

sche Kompetenz“ wichtig. Die Muttersprachler haben sie von Geburt 

an und benutzen sie intuitiv oder mit Absicht. Sie verwenden die 

Sprache gezielt, um bestimmte pragmatische Zwecke zu erzielen. 

Man fragt, sagt oder verlangt nicht einfach etwas, sondern tut es, um 

die geplante pragmatische Wirkung zu erreichen (z. B. um den Ge-

sprächspartner zu überzeugen oder umzustimmen, um ihn zu beleidi-

gen oder zu kränken, um die notwendige verbale oder nonverbale 

Reaktion bei ihm zu erreichen usw.). Der Sprecher kann sowohl di-

rekte als auch indirekte Sprechakte benutzen, um sein pragmatisches 

Ziel zu erreichen. Er verwendet verschiedene kommunikative Strate-

gien und Taktiken. Aus den sprachlichen Mitteln, die dem Sprechen-

den zur Verfügung stehen, wählt er solche Mittel aus, die seinen Ab-

sichten in gegebener Situation am besten entsprechen. Nicht immer 

führt das aber zur erfolgreichen Kommunikation. Manchmal  erkennt 

der Adressat diese Absicht, reagiert aber nicht immer so, wie von 

ihm erwartet wird. Er kann die vom Sprecher erwartete Reaktion 

auch mit Absicht blockieren, was zu kommunikativen Misserfolgen 

führt.  

Die Fremdsprachenausbildung in den Schulen der Republik 

Belarus gründet auf eine kommunikativ aktive Vorgehensweise. Bei 

den Schulabgängern soll solches Niveau der kommunikativen Kom-

petenz erreicht werden, dass sie fähig sind, fremdsprachliche Phäno-

mene in vielfältigen sozial bedingten Situationen richtig anzuwenden. 

Zu diesem Zweck schafft der Fremdsprachenlehrer im Unterricht die 

Ähnlichkeit der authentischen Sprachumgebung, um das kommuni-

kative Verhalten der Schüler zu motivieren. Er modelliert im Unter-

richt monologische und dialogische Kommunikationssituationen, um 

die Schüler sprechen zu lassen. 

Also die Wurzeln des „Kompetenzbegriffs“ entstehen in den 

linguistischen, psychologischen und soziologischen Studien, bevor 

dieser Begriff  in der Theorie und in der Praxis der Fremdsprachen-

bildung Anwendung findet. Obwohl es in modernen pädagogischen 

Forschungen verschiedene Definitionen des Begriffes „Kompetenz“ 

gibt – sprachliche, kommunikative, pragmatische, strategische, dis-

kursive, soziokulturelle, kompensatorische, lerninformative u.a., sind 
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wir der Meinung, dass man die Struktur des Begriffes „Kommunika-

tive Kompetenz“ auf folgende drei Komponenten begrenzen kann – 

linguistische, pragmatische und soziokulturelle. 
© Кравчук Мария, 2022 
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Reminiscences in advertising  

(Реминисценции в рекламе) 
 

Advertising is an integral part of modern reality. It helps to at-

tract attention to the product and push the recipient to buy it. To be 

effective, advertising must attract attention, be easy to perceive, 

memorable and able to sell. 

One of the ways to attract attention to advertising is the use of 

precedent phenomena, i.e. known to a wide range of people and sig-

nificant for a person from a cognitive point of view, ready–made in-

tellectual and emotional blocks, the appeal to which is often resumed 

in speech. 

The sources of precedence used in advertising are prose and 

poetry; phraseological units, proverbs, sayings; feature films and car-

toons; knowledge from the field of culture (painting, music, history, 

etc.). 

Precedent phenomena are introduced into the advertising text 

through reminiscences, which perform the function of associative 

impulses, activating the concepts of precedent phenomena in the re-

cipient's mind. There are the following types of reminiscences that 

allow to appeal to precedent phenomena: 

1. Mention. Reference to the precedent text by specifying the 

title of the work or its author. 

2. Allusion. An indication of the connection of the text with 

other texts or historical and cultural facts at the content level without 

specifying the source. 
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3. Direct quotation. Verbatim reproduction of an excerpt of the 

original text. If the source of the citation is a precedent phenomenon, 

then there is usually no reference to the original source. The success 

of applying a quote depends on its fame and popularity. 

4. Quasi-quotation. The use of a part of the text of a precedent 

phenomenon in a deliberately modified form. This is the most popu-

lar way to use precedent phenomena in advertising texts, since trans-

formation makes it possible to play with the meaning of the original 

source. 

5. Parody. Exaggerated imitation to achieve a comic effect. 

The process of creating new expressions by borrowing parts of the 

original text. A recognizable form can be filled with a completely 

opposite meaning. 

Thus, in order to attract the attention of potential buyers, prec-

edent phenomena are used in advertising. This allows to increase its 

effectiveness as a sales tool. Precedent phenomena are reflected in 

the text through reminiscences. The most used is quasi-quotation, 

because it allows to introduce new meanings into the precedent text. 
© Москаленко Олеся, 2022 
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The celebration specifics of the platinum anniversary of  

Queen Elizabeth II (Особенности празднования  

платинового юбилея королевы Елизаветы II) 
 

Elizabeth Alexandra Mary officially bearing the title «Eliza-

beth II, by the Grace of God, of the United Kingdom of Great Britain 

and Northern Ireland and of her other realms and territories Queen, 

Head of the Commonwealth, Defender of the Faith» (born April 21, 

1926, London, England) will celebrate the Platinum jubilee in June 

2022: 70 years of service since her accession to the throne. Queen 

Elizabeth II is currently the longest reigning British monarch in histo-
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ry: 2022 will bring Elizabeth II another exceptional «title» – the first 

British monarch to celebrate a Platinum jubilee. 

The "Royal Jubilee" is an occasion to congratulate the mon-

arch on his birthday and the beginning of his reign, as well as to cel-

ebrate other significant events; the UK has accumulated a wealth of 

experience in celebrating such events, but the country will celebrate 

the Platinum anniversary of the monarch for the first time. The 

uniqueness of the event determines the features and scale of prepara-

tion for it. The «Platinum Jubilee» program is rich and diverse: a 

complete list of all planned events in a convenient format was pub-

lished on the official website. The plans for the celebration were offi-

cially announced by Buckingham Palace in full on January 10, 2022. 

More than a thousand events have already been planned in the UK 

which will be available to everyone who wants to celebrate the Plati-

num Anniversary. Platinum Jubilee initiatives have also been an-

nounced by the governments of other Commonwealth countries and 

territories, including Australia, Canada, the Cayman Islands, New 

Zealand and Papua New Guinea. 

Along with the program of events, the Queen's letter was also 

made public, in which she noted that «this Jubilee will bring together 

families and friends, neighbours and communities <...> to enjoy the 

celebrations and to reflect on the positive developments in our day-

to-day lives that have so happily coincided with my reign». She also 

added that «this anniversary also affords me a time to reflect on the 

goodwill shown to me by people of all nationalities, faiths and ages 

in this country and around the world over these years». Elizabeth II 

thanked everyone for their support and dedication, and also noted that 

she pinned her hopes on the people of the country, on her son, Prince 

Charles (the future king) and his wife Camilla, Duchess of Cornwall. 

The Queen stressed that she sincerely wishes «when that time comes, 

Camilla will be known as Queen Consort as she continues her own 

loyal service». Thus it can be concluded, in her address, Queen Eliz-

abeth II announced that previous disagreements about Camilla's fu-

ture title had been resolved. 

When the «golden week» of the Platinum Jubilee begins  the 

British public will get an extra weekend; there will be many events 

aimed at ensuring that people can have fun together. But what will 

ultimately make the events truly successful is the meaning and feel-
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ings invested in the celebration. A lot has changed since 1952, and 

the monarchy has certainly had its ups and downs over these long 

years. But the queen earned respect and praise not only for maintain-

ing traditions, but also for reading the public mood and adapting to 

changes (both technical and social) – for example, she managed to 

master new ways of communication (remote performances, social 

networks) during the quarantine period due to the COVID-19 pan-

demic. Polls show that the Queen's personal popularity remains re-

markably stable. The prevailing positive assessment of the image of 

the queen is her personal merit determined by a truly outstanding 

character and impeccable behavior. 

Queen Elizabeth II is unanimously recognized as the most 

popular royal person and is described as hardworking, respected and 

worthy. 

There are many uncertainties about how 2022 will turn out 

for the monarchy but when it comes to the queen there are all signs 

that her relationship with her people remains as strong as ever, 70 

years after she first ascended the throne. 
© Мухутдинова Нелли, 2022 
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Russian peacekeepers in the Balkans 

(Российские миротворцы на Балканах) 
 

A series of conflicts that arose as a result of the breakup of 

Yugoslavia forced the international community to intervene in this 

process. To resolve the crisis, the UN has developed a settlement plan 

with the use of an international contingent of peacekeepers. Already 

in the autumn of 1991, at the request of the Government of Yugosla-

via, the Security Council began to work at the creation of a plan for a 

peacekeeping mission. The first peacekeeping contingent arrived in 

Croatia in the spring of 1992 which included a Russian infantry bat-
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talion. This was the first experience of participation of the Armed 

Forces of the Russian Federation in the international peacekeeping 

contingent of the UN. 

The topic of the United Nations peacekeeping mission in the 

territory of the countries of the former Yugoslavia has been studied in 

the most detail by foreign authors and the most interesting assess-

ment was given to the participation of the Russian contingent in this 

mission. Dr. Cheryl Cross in her research "Russia and NATO To-

wards the 21st Century: Conflicts and Peacekeeping in Bosnia-

Herzegovina and Kosovo" analyzed the evolution of complex rela-

tions between Russia and NATO countries on the issue of conflict 

resolution in the former Yugoslavia, paying special attention to the 

joint experience in Kosovo and Bosnia-Herzegovina. She notes that 

the main problem in these relations was the scheme of subordination 

of the Russian Armed Forces in the peacekeeping mission system, 

which differed from all other systems of participants in multinational 

forces.  In spite of the fact that the command system was unprece-

dented and there were certain difficulties, in general, the experience 

of joint cooperation was very positive. As an example, Dr. Sheryl 

Cross draws attention to the statements of the officers of the armed 

forces of the United States and Russia, who took part in the peace-

keeping operation. The main conclusion reached by both sides is that 

cooperation within the framework of peacekeeping contributed to the 

professional and cultural exchange of former strategic adversaries, 

but not everything was smooth. Among the problems was the lan-

guage barrier, since the main part of the Russian contingent did not 

speak foreign languages at a professional level, and all coordination 

was carried out through linguists which negatively affected the effi-

ciency of decision-making. Summing up, the author concludes that 

due to the participation of Russia and NATO in joint peacekeeping 

operations, it was possible to reduce the level of tension between 

strategic adversaries, but at the same time it was not possible to 

achieve serious shifts in relations. 

In 2003 a new research on the given issue was published by 

R. Craig Nation, professor and director of the Department of Russian 

and Eurasian Studies at the US Army War College. In his work, the 

author studies the armed conflict in the territory of the former Yugo-

slavia, which jeopardized regional security in Southeastern Europe. 
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Economic sanctions, an arms embargo and the exclusion of socialist 

Yugoslavia from the OSCE have not produced significant results. To 

resolve the current situation, the UN Security Council, at the request 

of the Yugoslav government and with the active support of NATO, 

introduces the international military contingent into the combat zone. 

The Russian parliament adopted and a resolution which subsequently 

influenced Russia's policy in the Balkans. One of the important 

events was the lifting of the siege and the cessation of shelling of Sa-

rajevo. After difficult negotiations with the support of Russian and 

French peacekeepers, the Serbian side barely fulfilled the terms of the 

agreement and withdrew weapons 20 kilometers from the city. Ac-

cording to Dr. R. Craig Nation, Russia's participation helped to create 

efforts on a broader international basis despite the difficulties of co-

ordination in it. Subsequent events also showed the ability of former 

opponents to build a working model of cooperation overcoming disa-

greements over policies in the Balkans. 

Thus, it can be concluded that a number of foreign authors 

consider the participation of the Russian military contingent in the 

peacekeeping operation as a positive experience. Despite various dif-

ficulties and disagreements, the model of cooperation on the ground 

between peacekeepers made it possible to achieve certain goals set by 

the UN mission. 
© Нефёдов Иван, 2022 
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The latest Russian historiography about the military activities of  

Rokossovsky K.K. during the Great Patriotic War 

(Новейшая отечественная историография о полководческой  

деятельности Рокоссовского К.К. в годы  

Великой Отечественной Войны) 
 

More than 80 years have passed since the tragic date of the 

attack by the Nazi invaders and the beginning of the Great Patriotic 
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War. More and more previously unpublished sources of that time ap-

pear and a great number of studies of the events from June 22, 1941 

to May 9, 1945 continue to be coming out. Due to new archival data, 

the interest in the study and analysis of tragic dates in the history of 

Russia is increasing. 

The attention of historians to the personality of Konstantin 

Konstantinovich Rokossovsky is due to the complex, sometimes trag-

ic, fate of the Marshal of the USSR and Poland. Therefore, great deal 

of works are devoted to Rokossovsky in the Russian historiography. 

Our research represents a brief historiographic analysis of the works 

dedicated to Konstantin Konstantinovich that have been published 

since 2000. In these works, the consequences of the censorship of the 

Soviet period are manifested to a lesser extent, and the authors of 

these works write without the shackles of political pressure from 

above. 

The monograph of Vladimir Ottovich Daines "Rokossovsky" 

is a complete biography of one of the most famous military leaders of 

the Soviet period. A complete analysis of all the ups and downs of his 

life and military activities is given in this investigation. Some facts of 

this study from Rokossovsky’s life such as the imprisonment on a 

trumped-up case demonstrate that he survived tragic moments and  

despite them did not lose his abilities and showed them in the first 

days of the Great Patriotic War, which he met as the commander of 

the ninth mechanized corps KOVO. The military achievements dur-

ing other wars and battles confirmed the character of Rokossovsky as 

the top commander .  

The researcher Yu.V. Rubtsov in his scientific monograph 

“Stalin’s Marshals in the millstones of politics” notes the following: 

“Unlike many other top commanders who were lost in the confusion 

of the beginning of the war, Rokossovsky from the very first minutes 

showed determination and ability to firmly control his small forces”.  

From the very beginning of the war he took responsibility and 

opened a secret operational package, due to the fact that communica-

tion with Moscow and Kiev was broken. 

A specialist in the history of the study of the Great Patriotic 

War, Doctor of Historical Sciences G.A. Kumanev in his article 

"Great strategists of the XX century - Marshals of Victory GK Zhu-

kov and KK Rokossovsky" writes about the contribution of Marshals 
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Zhukov and Rokossovsky to the victory in the war, namely about the 

merits of the beginning of the failure of the blitzkrieg in the fall of 

1941. The author tells about the price at which it was possible to pre-

vent the surrender of Moscow and Leningrad to the enemy in 1941 

and pays special attention to the parade on November 7, thanks to 

which it was possible not to let the spirit of the Soviet soldiers fall. It 

is difficult to disagree with the conclusion made by the scientist that 

it is necessary to study in more detail such a complex factor of the 

Great Patriotic War as the spiritual state of soldiers from both warring 

sides. 

In his thesis, candidate of historical sciences Zolotov L.S. 

comes to many conclusions, the main one of which “is that the de-

fense led by K.K. Rokossovsky's troops turned out to be insurmount-

able for the enemy. This was achieved primarily due to the concentra-

tion of the main efforts on the directions of the intended enemy 

strikes. With regret, the researcher admits the fact that other com-

manders were mistaken in predicting the main directions of enemy 

strikes. 

Considerable number of historians’ works devoted to the mil-

itary leadership talent of K.K. Rokossovsky enable to assess Ro-

kossovsky's activities in the war and in everyday life. The given 

study represents the analysis made of a small part of the works de-

voted to Rokossovsky from which we learn that it was Rokossovsky 

who trusted the Main Headquarters of the USSR to command the 

troops in the most serious battles: Stalingrad and the encirclement of 

Paulus's 6th Army and the Battle of Kursk, where he had to meet with 

other talented commander from the enemy side, namely Walter Mod-

el. Having won the above battles, Rokossovsky continued to superbly 

command the troops of the Red Army and earned the right to com-

mand the Victory Parade on June 24, 1945. After all, his contribution 

to victory in the war cannot be overestimated, and in terms of rela-

tions with soldiers, he is compared with Alexander Suvorov. 
© Панарин Владислав, 2022 
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Application of the Virtual Reality technology in the training of 

AIC specialists 

(Применение технологии виртуальной реальности   

при подготовке кадров АПК) 

 

Employees are one of the most valuable resources of any 

business or organisation. Therefore, it is important to pay adequate 

attention to the training of professionals. One of the promising trends 

is to provide professional training of employees in the company. 

Companies are aware of the need to upgrade the workers’ skills for 

improving their relative standing in a competitive field and a chal-

lenging job market. On the other hand, sometimes, employees do not 

see the point of further training. The reason behind the issue is that 

traditional teaching methods fail to suit the requirements of the rapid-

ly changing market environment. The traditional methods have little 

in common with practical goals. The application of such learning 

techniques as Virtual Reality can be effective in the educational pro-

cess. The technology focuses on reality and simulates the work envi-

ronment. Today, the Virtual Reality technology is developing rapidly. 

The aim of the research was to develop the science and methodology 

basis for introducing the Virtual Reality technology in the training of 

AIC specialists. 

The developed methodology for introducing the Virtual Reali

ty technology in the training of the personnel includes the following  

stages. The first stage is preparatory. The company’s goals and ob- 

jectives are defined and the customer’s needs are identified.  At the  

next stage, the company describes the main technical requirements  

and responsibilities are distributed. The technical specifications of the

 equipment and software are developed; the deadlines for completing 

the project are set. The next stage involves testing of the simulator.  

During the testing procedure, the chief drawbacks are revealed and  

the simulator is adjusted to eliminate them. After that, the simulator  
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can be used for the company’s personnel training. 

The methodological guidelines for introducing the Virtual 

Reality technology in the training of AIC specialists can improve the 

educational process. The technology can expand the employees’ 

knowledge of the major professional field and help them acquire 

skills in the advanced technology and methods of farm management.  
© Ярмеев Ильгам, 2022 
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А wind turbine development for heating of civil and  

industrial agribusiness premises  

(Разработка ветрогенераторной установки для обогрева  

гражданских и промышленных помещений АПК) 
 

The issues of using wind energy will always be relevant be-

cause of its low cost and renewability.  

The growth of energy consumption is going up every year. 

New devices, household appliances, computer equipment cause an 

increase in the needs of the population as well as the capacity of cen-

tralized lines. Their dilapidated condition, becomes even more de-

plorable from such loads. The deterioration of power grids in some 

regions reaches 70-80%, which makes us think about our future. In 

addition, there are many regions where power lines have not been 

carried out yet: remote areas of the Far North, hard-to-reach moun-

tain settlements, etc. Electrification of such places is not planned in 

the near future, since there are no important industrial or defense fa-

cilities there, and it is irrational to lead a line "to nowhere", it will 

never pay off. 

In such a situation, it will be possible to use wind turbines. 

Wind energy is an alternative power source, most suitable for civil 
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and industrial premises of the farming sector, located far from power 

supply lines. Now the cost of energy supply to agribusinesses is con-

stantly growing due to the rise in price of gas and oil. And if we take 

into account that most of the electricity is generated by burning petro-

leum products, we should expect that it will also grow in price. For 

industrial and civil agribusiness facilities, wind turbines will save on 

electricity and heating bills, and in case of accidents in the networks, 
they will provide autonomous supply.  

But despite the numerous advantages, the wind turbine has 

one significant drawback – its high price. 

The fact is that the installation is a complex of various 

equipment that includes the wind generator with blades, a mast; bat-

teries, an inverter, an automatic reserve switch-on cabinet. 

Therefore, our work aims to improve the wind turbine for 

space heating and selling the generated electricity to the grid by re-

ducing the cost of the plant. 

Such an improved version will cost much cheaper, and al-

most everyone will be able to buy it. 
© Абсалямов Денис, 2022 
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Sprinkling machines with solar panels 

(Дождевальные машины с солнечными панелями) 
 

Sprinkling machines play an important role in a modern agri-

cultural business. Sprinkling machines can be of different types, but 

their main task is to irrigate agricultural land. Ultimately, irrigation of 

plants and seedlings shows the best result, and during the drought 

period it helps to save the crop. 

The usual types of energy are used as a power source for the 

electric motor, but equipment operation becomes difficult due to ac-

cidents at electrical substations, replacement of electricity pylons and 
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many other reasons. 

A good alternative is to use batteries as a power source and 

an inverter to convert DC to AC.  

The operating time of the installation will depend on the ca-

pacity and the number of batteries. For extended operation, it is pro-

posed to use alternative energy sources, for example: solar panels or 

wind turbines. 

It is certainly necessary to replace the protection devices, 

such as circuit breakers, fuses, relay protection system, as well as 

emergency engine stop buttons when replacing the power supply 

source. 

Water intake can be carried out from a reserve storage, from 

hydraulic structures, as well as from rivers. When using water rivers, 

it is necessary to use cleaning filters to prevent clogging of the noz-

zles. 

Sprinkling machines are of several types: circular, frontal, 

and drum type. The circular ones are the most common due to their 

simplicity and reliability. 

Such energy sources as batteries are not environmentally 

friendly. Batteries must be properly recycled to prevent environmen-

tal damage. Routine maintenance and, if necessary, repairs should 

also be carried out. 

The sprinkling machine control is carried out from the com-

mand post. The operator in the command post can perform various 

operations: increase or decrease the volume of sprayed water, change 

the speed of the machine, synchronize sections for smooth movement, 

enable reverse movement or stop the machine completely. 

The most popular manufacturers of sprinkling machines are: 

1) Reinke (USA); 

2) Western (UAE); 

3) Fregat (Russia); 

4) Valley (USA); 

5) T-L (USA). 

Sprinkling machines are not very common in the Republic of 

Bashkortostan. This is due to their high cost, as well as an obvious 

shortage of personnel who can perform scheduled technical mainte-

nance and repair. 
© Гильмиев Азат, 2022 
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Internal power supply of а health care institution 

(Внутреннее электроснабжение учреждения 

здравоохранения) 

 

One of the most important tasks of the state social policy is to 

improve the living standard of the population and the quality of med-

ical services provided. To do this, the construction of new high-tech 

outpatient clinics as well as the reconstruction of old health care insti-

tutions is expected, which also requires the reconstruction of the 

power supply system of the State Budgetary Healthcare Institution of 

the republic of Bashkortostan “Askinsky Central District Hospital”. 

In medical centers, uninterrupted power supply is very im-

portant. The decision to create a no-break power supply system, into 

which all purchased equipment is now integrated, was already made 

at the design stage. Currently, this system ensures the working effi-

ciency of all the necessary equipment during a current collapse in the 

network. In the event of a power outage or an increase in voltage 

peaks, these systems switch to either battery operation (double-

voltage sources make this transition instantly) or diesel generator sta-

tions.  

The purpose of this program is also to equip medical centers 

with modern means for detecting and localizing fires. Nowadays, a 

fire alarm is an indispensable element in the design of any object, 

including residential and warehouse premises, industrial enterprises, 

private houses, office buildings, garages. Fire alarm and fire extin-

guishing devices, fire detection sensors and operating principles of 

fire alarm systems are being improved. The basic principle of fire 

alarm systems is to timely send an alarm signal and notify the securi-

ty console of a fire. Health care institutions need to be supplied from 

an emergency power source. They must ensure the reliable operation 

of medical equipment. 

In order to ensure the safekeeping of property and the safety 

of people's lives in the Askinskaya Central District Hospital, it is pro-
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posed to install an automated fire alarm system during the reconstruc-

tion process instead of the existing one that is out of order. 

To achieve this goal, the following main tasks are to be 

solved: 

- to gather general information about the Askinsky Central District 

Hospital and plan the lighting network; 

- to design lighting and power networks of the dental department; 

- to choose the main and auxiliary equipment for fire alarm; 

- to ensure safety and environmental friendliness; 

- to determine technical and economic characteristics of the fire 

alarm installation. 
© Дихин Булат, 2022 
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Investigation of the effect of ultrasound on the adsorption of  

quercetin by cellulose and starch  

(Исследование влияния ультразвука на адсорбцию  

кверцетина целлюлозой и крахмалом) 
 

Flavonoids are not synthesized in the human body, they are 

obtained with plant foods rich in polyphenols. They provide strength 

to the walls of blood capillaries, are inhibitors of radical processes, 

and are able to inhibit peroxidation of membrane lipids. However, 

despite all the advantages, they have a huge disadvantage - poor sol-

ubility in biological fluids, and as a result, low bioavailability. 

The aim of the work is the synthesis of quercetin complexes 

with cellulose and starch under normal conditions, and under ultra-

sound irradiation. 

The interaction of quercetin with polysaccharides was carried 

out in two ways: 1. by mixing water-alcohol solutions of quercetin 

with a 1.5% polysaccharide suspension with constant stirring for 30 

minutes; 2. by mixing water-alcohol solutions of quercetin with a 
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1.5% polysaccharide suspension under sonication for 5 minutes. 

Photometric determination of flavonoids was carried out by 

the formation of complexes with aluminum chloride, which has an 

absorption maximum at λmax = 400 nm. Adsorption was calculated 

using standard formulas. 

a)  

b)  
Figure 1. Adsorption isotherm of quercetin (a) by MCC and (b) by corn 

starch under different production conditions. 
 

Based on the shape of the adsorption isotherm curve for 

starch and MCC they correspond to the L2 class (according to the 

Giles classification) and have a clearly defined plateau characterizing 

the saturation of all active centers and corresponding to the Langmuir 

monomolecular adsorption model. 

Figure 1 shows that adsorption depends little on irradiation 

with ultrasound, but the time for obtaining complexes is significantly 
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reduced. 

Solubility in water or saline is one of the key characteristics 

of the study of formacokinetics. In this regard, the solubility of the 

resulting complexes was studied. 
Table.  

Solubility of quercetin and its complexes 

Sample 

Solubility 

water 
Physiological solution 

(0.9% NaCl) 

Quercetin - - 

Quercetin + starch - - 

Quercetin + starch + ultra-

sound 
± ± 

Quercetin + MCC + + 

Quercetin + MCC + ultra-

sound 
+ + 

 

The complexes of quercetin with MCC turned out to be com-

pletely soluble, while the complexes with corn starch obtained under 

normal conditions turned out to be insoluble. Complexes of quercetin 

with starch obtained by ultrasound are soluble, but not completely. 

Thus, we can say that ultrasound has a positive effect, signif-

icantly reducing the operating time and improving the solubility of 

quercetin complexes. 
© Каюмова Лайлохон, 2022 
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Unformed refractories  

(Неформованные огнеупоры) 
 

Refractory materials are products based on mineral raw mate-

rials. They have the ability to retain their properties under operating 

conditions at high temperatures, and also serve as structural materials 

and protective coatings. There are a great variety of refractory mate-
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rials (ceramics) and they have their own classification. However, they 

can be divided into two large groups - unshaped and shaped (or 

molded) refractories. 

Unlike molded refractories, these materials are in the form of 

a powder or of a fine fraction and are mined by firing magnesite and 

other magnesium compounds. They are characterized by a much 

higher refractoriness (with certain properties of the powder - up to 

3000 degrees Celsius). 

The main scope of their application is the arrangement and 

maintenance of the working areas of steel-smelting and heating blast 

furnaces. Refractory materials are indispensable for the lining of fur-

naces, steel equipment and other devices, their operating tempera-

tures are particularly high. Unformed refractories are used for repair-

ing furnaces and forming finished refractory bars. 

Unformed refractories include metal filling powders, aggre-

gates and fine-grained components for refractory concretes, refracto-

ry cements, concrete mixtures and ready-to-use masses, mortars, 

coating materials (including shotcrete masses), some types of fibrous 

refractories. 

The manufacture of products from unshaped masses is rele-

vant, because it solves technical problems in the manufacture of high-

temperature aggregates. They are used in mechanical engineering, 

non-ferrous and ferrous metallurgy, oil refining, energy, chemical 

industry, glass production, fire protection, consumer products, build-

ing materials, etc. 

Stuffing masses are used for lining shafts of blast furnaces, as 

well as for the manufacture of individual structural elements of open-

hearth furnaces. Stuffed masses are used for the lining of oxygen 

convectors, walls of electric furnaces and many other thermal units 

used in metallurgy. 

Compositions of rammed refractory masses are very diverse. 

They can be divided into the following groups: 

- fireclay and semi-acid; 

- high-alumina, siliceous, aluminosilicate; 

- chromite; 

- magnesite; 

- magnesichromite; 

- carbonaceous. 
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In the manufacture of rammed masses, various binders and 

fusible additives should be introduced into their composition, which, 

at the operating temperature of the furnace, will interact with the dis-

persed refractory component of the mass, thus forming a strong mon-

olith. 

A variety of technologies and processes are used to manufac-

ture refractory materials. The technology that includes preliminary 

heat treatment and grinding of components is predominant. Prepara-

tion of mixtures is carried out with the addition of plasticized com-

ponents, forming products from them by pressing on mechanical and 

hydraulic presses or extrusion, followed by additional pressing or 

casting, firing in tunnel, less often in batch and gas chamber furnaces 

to obtain the specified properties of the material. 

What are the advantages of producing and using unshaped re-

fractories? In fact, there are many. For the supplier, this is the auto-

mation of production processes and their continuity, that is, an in-

crease in labor productivity. Also reducing fuel costs by half, reduc-

ing production costs due to the simplification of technology. Fast 

payback and less environmental impact are also important benefits 

for the supplier. 

From the point of the consumer view, there are also ad-

vantages - greater freedom of design. Indeed, it is possible to obtain 

products of any shape from unshaped refractories, hardening is easily 

achieved, which makes it possible to choose linings of different 

thicknesses of any profile. Even if the walls of the lining are thinner 

than brickwork, it is possible to achieve the required structural 

strength. In this way, an optimal design can be ensured without wast-

ing unnecessary materials. Seamless construction, cost cutting for 

repair materials and easy maintenance are also important qualities of 

unshaped refractories. The most important advantage is also the 

mechanization and continuity of processes. Work with unshaped re-

fractories is carried out by pouring, tamping, sand-blasting and gun-

ning. These processes can be mechanized and automated without re-

ducing the speed of the flow process. As a result, labor costs and con-

struction time are reduced. 

Unshaped refractories are widely used in various industries, 

they have excellent properties, affordable composition and rather 

simple manufacturing technology. Due to a number of advantages, 
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the usage of unshaped refractories will increase significantly over 

time. 
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Self-cleaning downhole filters to control of mechanical impurities 

(Самоочищающиеся скважинные фильтры для борьбы  

с механическими примесями) 
 

Currently, there are many filtration systems of the extracted 

liquid for all types of pumping units [1]. It is possible to achieve a 

high level of cleaning, which allows to extend the service life of the 

equipment. However, various filters are characterized by a number of 

disadvantages, one of the fundamental ones is the limited time inter-

val of using the filter, due to the filter’s failure: clog or wear. 

Due to this problem, the most relevant ways to increase the 

service life of downhole filters and, accordingly, the inter-repair peri-

od of deep equipment are various kinds of self-cleaning filters that 
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allow to increase filtration efficiency, extend the service life of filter 

elements, reduce the load on submersible equipment. Currently, vari-

ous submersible self-cleaning filtration systems and devices are being 

actively developed, according to the principle of operation and design, 

they can be divided into the following main groups: 

- rotary filters, in which, by using moving parts, solid inclu-

sions are crushed or separated by centrifugal forces. The disad-

vantage of such systems is the necessity to use expensive wear-

resistant rotor elements to achieve the required service life; 

- casing filters clean the filter elements along their outer part. 

They could differ in the ways of fastening the working elements, 

their design and ways of driving around the filter. The limited use of 

such types of filters is associated with the need to increase the dia-

metrical dimensions of the filter; 

-piston self-cleaning filters. In filters of this type, the purifi-

cation of the filter element occurs due to the action of a piston on it, 

which is usually driven by the energy of the pumped fluid. The use of 

piston filters is difficult due to the need to use wear-resistant materi-

als in a piston-cylinder friction pair; 

- spring type filters. The filtering element of such filters is a 

spring, which, while set in motion, ensures the purification of inter-

turn gaps from impurities. The main disadvantage of this type of fil-

ters is low wear resistance, due to the use of relatively thin coils of 

the springs used to provide the stated functions; 

- filters with electromagnetic elements, as a rule, carry out 

thermal or electromagnetic effects on the pumped liquid, preventing 

the formation of salt, paraffin hydrate and asphalt-tar deposits on the 

working bodies of filters and pumps, but do not affect the solid abra-

sive particles contained in the reservoir fluid; 

Another distinctive feature of self-cleaning filters is the type 

of impurity removal. On this basis, installations can be divided into 

container or sump. The disadvantage of using container systems is 

the limited volume of the container and, accordingly, the need for its 

periodic cleaning. When mechanical impurities are returned to the 

sump of the well, it is possible that impurities may re-enter the recep-

tion of the filter module. 

The increasing necessity to extend the inter-repair period of 

submersible equipment operating in complicated conditions indicates 
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the relevance of improving filtration systems. The most effective sys-

tems are self-cleaning submersible filters, but the disadvantages char-

acteristic of various types of this equipment confirm the need for re-

search and development in this area. 
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Lighting of settlements 

(Освещение населенных пунктов) 
 

Artificial lighting of settlements is one of the most important 

elements of their improvement. Lighting of streets, parks and squares 

is of great importance for the work of drivers and the safety of traffic 

and pedestrians. It helps to increase the capacity of highways and 

significantly reduces the number of road accidents in the dark. 

Meanwhile, artificial lighting determines the evening image of set-

tlements, which is created by installations for various purposes: utili-

tarian, architectural, light-signal, advertising. All these types of out-

door artificial lighting of the territory create a kind of lighting design.  

However, the problem of street lighting remains relevant to-

day due to insufficient funding. Street lighting is often out of order 

due to old electrical power networks, which leads to burnout of lamps 

and photoelectric switches. 

This issue is extremely important, since the lack of street 

lighting during hours of darkness is one of the most pressing prob-

lems for residents of any locality. Therefore, today the topical issue is 

the quality of outdoor lighting of streets, highways, squares, pedestri-

an sidewalks and various courtyards of residential areas. 

In addition, well-planned street lighting, including lanterns 
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and lamps on avenues and yard areas, reduces the crime rate in set-

tlements. Everyone knows that it is in dark places and poorly lit areas 

that the vast majority of criminal incidents occur. 

One of the promising areas in this area is the use of solar en-

ergy. However, the development of any solar power plant is associat-

ed, first of all, with a clear representation of the modes of its opera-

tion. The better we know the operating conditions, the higher the ef-

ficiency of the plant. 

There are three fundamental approaches to the design of a so-

lar power plant. A network solar power plant sends the received ener-

gy to the grid. An autonomous power plant operates without being 

connected to an external power grid, using a battery to store excess 

energy, and the main flow of energy goes to the consumer. The com-

bination of both approaches is implemented in a hybrid solar power 

plant. 

An autonomous photoelectric power plant, in addition to so-

lar panels, usually contains batteries and a charge controller. If it is 

necessary to supply consumers with standard AC voltage (220/380 V), 

an inverter must be included in the photovoltaic plant. The principle 

of operation of the inverter is to use transistors that make an AC volt-

age from a DC voltage by switching from closed to open state. 

The only drawback of a photovoltaic power plant is the loss 

of energy at low loads. 
© Муратова Эльвира, 2022 

 

 

Насырова Гульназ 
БашГАУ, энергетический факультет, аспирант 3 г.об. 

Консультант по английскому языку: 

к.филол.н., доцент Эделева И.В. 
 

The linear drive control system of the grain cleaning machine  

based on the encoder sensor of the working body position 

(Система управления линейным электроприводом 

зерноочистительной машины на базе энкодерного датчика  

положения рабочего органа) 
 

One of the most important issues in the development of farm 

machinery is to create an automated electric drive that requires accu-
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racy of machine control parameters and economic performance char-

acteristics. The required movement of the working body is one of the 

basics of the electric drive. 

The working bodies of farm machinery produce movements 

of various types – translational, rotational, reciprocating, and oscilla-

tory. In many machines that perform oscillatory motion, there is an 

electric drive of rotational motion, which uses various kinds of me-

chanical converters or reducers to obtain reciprocating motion. 

The main disadvantage of farm machines deals with the need 

to use mechanical converters of rotational motion into the oscillatory 

motion of the working body, which leads to a deterioration in the op-

erational parameters of the executive part of the drive. 

The use of a linear drive is one of the ways to solve the prob-

lem. Nowadays there is a tendency in farm machines to use linear 

motor-based drives as actuators. Linear motors controlled by modern 

microprocessor systems ensure optimal operating modes of farm ma-

chinery, ensuring optimal performance. However, at the same time, 

an important link is the construction of power transmission control 

systems, which includes digital devices. This is especially important, 

since in the future it is expected to switch over to digital control sys-

tems. Therefore, the use of a microcontroller in farm machinery be-

comes the most relevant task. 

The relevance of our research is determined by the need to 

modernize the control system of the grain-cleaning machine for ef-

fective grain separation with the required performance characteristics. 

To improve the efficiency of the grain-cleaning machine with 

a flat linear induction motor we aim to apply a linear displacement 

encoder sensor in the screen shoe drive. 

This goal includes several tasks: to analyze linear drive con-

trol systems, to create a mathematical model of linear drive control 

according to the encoder sensor data, to develop control systems for 

the screen shoe drive based on the linear displacement encoder sensor.  

To solve these tasks we use the main principles of electrical 

measurements, the method of object-visual modeling. Calculations 

and modeling are carried out using Excel and Matlab software pack-

ages. 

The data obtained during the research will make it possible to 

use an encoder sensor in a linear drive performing reciprocating mo-
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tion and to study dynamic and steady-state modes of the linear drive 

based on a linear induction motor. 
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Training of neural networks 

(Обучение нейросетей) 

 

At the moment, training of neural networks is usually divided 

into 3 types: learning with a teacher, learning with reinforcement and 

learning without a teacher. Each of them uses different methods for 

training and has a different set of input data. 

Supervised learning involves dividing the data into training 

and test sets. The training sample should describe the class to which 

the data belongs, while the neural network itself changes its weights 

through the loss function. Test data is needed to test the effectiveness 

of training, where the neural network itself distributes the data into 

classes. 

Example: training a neural network to recognize faces 

through a pre-prepared dataset with labeled face boxes. 

Reinforcement learning involves learning a neural network 

through interaction with the environment. The neural network con-

stantly interacts with the environment, which returns a reward for the 

actions performed in it, and also updates itself. Possible actions of the 

neural network are initially prescribed by the developer, the actions 

taken in the environment depend on the neural network. To the net-

work is given the probabilities of a list of actions, based on which 

and previously received rewards, it performs one or another decision. 

The network is trained in such a way that the rewards returned by the 

environment, depending on the actions taken, are maximum. 

Example: training a neural network to pass a race track in a 

game. The ultimate goal is to reach the finish line, the rewards 
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change depending on the time spent to achieve it. 

Unsupervised learning implies self-training of the neural 

network . Only the starting data is fed to the input, the neural network 

must independently find a connection between them. After analyzing 

the incoming information, it is categorized and sorted, explicit data 

classes are created that the neural network can easily distinguish from 

others. 

Example: train a neural network to distinguish cats from dogs. 
© Пилипчук Николай, Пляскин А.В., 2022 

 

 

 

Яппаров Артур 

БашГАУ, механический факультет, магистрант 1 г.об. 

Научный руководитель: к.т.н., доцент Павлов А.П. 

Консультант по английскому языку: 

к.филол.н., доцент Мустафина А.Р.  

 

Application of polymers in the rebuilding of parts 

(Применение полимеров в восстановлении деталей) 

 

There is a certain rule stating that the simpler the design, the 

more reliable it is. Today it is difficult to imagine our life without 

technology, when factories and agricultural enterprises tend to auto-

mate operations. As a result, they reduce human participation in the 

technological process. 

We have reached previously unprecedented heights in the de-

velopment of technologies by creating new energy sources, pro-

gramming artificial intelligence, increasing the service life of equip-

ment. 

The profession of an engineer is relevant at all times since an 

engineer uses his technical knowledge and skills to design and con-

struct the latest technologies. 

Mechanical engineers study the issue of increasing the ser-

vice life of agricultural machinery with the help of polymer materials. 

The objectives of the scientific work are to study the effect of poly-

mers in the rebuilding and strengthening of machine parts, to create a 

competitive product for import substitution and increase the availa-
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bility of products on the territory of the Russian Federation. 

Movement is an integral factor in the development of all 

types of activities. 

Over time, the component life decreases and after reaching 

the limit value, a malfunction occurs, which, in turn, is marked by a 

failure. After people had learned to control fire, they invented an an-

vil where the strongest tools were made. Today, the anvil is the tech-

nology of the past as welding machines, high-frequency current de-

vices and the latest technologies for rebuilding parts have been creat-

ed. 

Polymers are materials with specific composition and unique 

properties. The materials are made of monomers and oligomers. 

In everyday life, we meet polymers quite often: beginning 

from your lunch box and ending with your favorite smartphone. 

Studying the repair of parts, we have used composite poly-

mers from Henkel loctite. 

Local treatment of the part surface in the area of maximum 

wear and no heating of the part during strengthening are among the 

advantages of polymers application. The main drawback of the meth-

od is low thermal conductivity. 

The study found that, when adding finely dispersed metal-

filled powders, the strength and thermal conductivity of the polymer 

material increased. In turn, this method can be applied for the re-

building of parts and has a positive effect on their condition. 

Parts that are subject to wear and operation in an aggressive 

environment should be taken as a prototype, for example body parts 

and rotating shafts. 

Further investigation is required to study the practical effect 

of adding the metal powder to the polymer composition. It is neces-

sary to conduct a number of experiments that will show the strength 

qualities during cutting, stretching, compression, heating procedures. 

All these experiments will be performed to determine the optimal 

amount of the metal powder. By adding metal fillers to the polymer 

composition, it is possible to speed up and simplify the technology of 

repairing parts, as well as to carry out repairs in the field. 
© Яппаров Артур, 2022 

 

 



 

84 

МАТЕМАТИЧЕСКИЕ НАУКИ 
 

Аллагулова Дилара 

БашГУ, ФМиИТ, магистрант 2 г.об. 

Консультант по английскому языку: 

к.филол.н., доцент Титлова А.С. 

 

Methods for modeling and calculating polymerization processes 

(Методы моделирования и расчета  

полимеризационных процессов) 

 

The active development of computer technology leads to the 

fact that all types of industries are moving to process control with an 

automated system. This allowed the chemical industry to improve the 

efficiency of working with reactors many times over. The quality of 

the resulting polymers primarily depends on technological factors, 

such as: choice of a reactor, suitable temperature regime, choice of 

the concentration of reagents used, and much more. Correctly select-

ed parameters are an important aspect for obtaining a high-quality 

polymer with necessary properties and composition; in this case, 

mathematical modeling provides an answer to many useful and rele-

vant questions. We can say that mathematical modeling shows a more 

complete picture of the laws of behavior of any molecular character-

istics and the causes that cause them. 

At the moment, there are two approaches to modeling 

polymerization processes: statistical and kinetic. The first approach is 

most often used when there is a need to study a polymer with a large 

molecular weight based on the given probabilities of each stage. In 

other cases, it will be reasonable to use the kinetic approach. It is 

characterized by a set of stages, reactions and equations that describe 

the dependence of the rates of individual reactions on the composi-

tion of the reactants, temperatures and pressures in the entire range of 

their change, under the conditions of the implementation of the chem-

ical-technological process. 

The main tool of the kinetic approach is a mathematical 

model, which is a description of some real process using mathemati-

cal symbols, signs, and so on. Let us single out the main stages in the 

course of constructing a mathematical model. 
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At the first stage, some chemical process is described in the 

form of algebraic, differential or integral equations. Here it is neces-

sary to find out whether the problem is set correctly, whether the ini-

tial data is sufficient, whether there are contradictions and other solu-

tions to the problem. 

At the second stage, a numerical method for solving the 

mathematical problem formulated at the first stage is chosen. The 

main criterion for choosing a numerical method is its applicability to 

solving a system of differential equations, which determines the ac-

curacy and stability of the solutions obtained. 

At the third stage, a computational experiment is carried out, 

which makes it possible to simulate a process that is difficult to im-

plement in practice, but is important for determining the adequacy of 

the constructed model. 

At the fourth final stage, the analysis of the obtained results 

and the correctness of the study is carried out. If the calculation result 

does not agree with the experiment, it is necessary to return to the 

first stage and make changes to the original mathematical model. 

This approach, based on kinetic models, allows for a better 

experimental calculation, especially when the experiment is difficult 

or not possible. 
© Аллагулова Дилара, 2022 
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Simulation of the basis for homodesmic reactions on the example 

of a cyclic compound 

(Моделирование базиса гомодесмических реакций  

на примере циклического соединения) 

 

One of the urgent modern tasks is the task of creating a univer-

sal high-precision system that will contain tools and methods for cal-
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culating thermodynamic characteristics, including those of industrial 

importance using modern concepts of molecular energy. 

In the course of research, an algorithm and software have been 

developed for finding the basis of homodesmic reactions (HDR), us-

ing modern concepts of molecular energy [1, 2]. When choosing a 

calculation method, the free energy, energies and dissociation ener-

gies are calculated when a large number of chemicals approach a 

class below the one under study. The results obtained are compared 

with the experimental data, which makes it possible to estimate pos-

sible computational errors. 

The algorithm for constructing the basis of homodesmic reac-

tions [3] consists of the following items described below: 

1) Identify all possible combinations of internal groups that 

form a chemical compound. The combination of internal groups 

means the sum of combinations of internal groups that form a chemi-

cal compound. 

2) For each term, select end groups from those present in the 

original chemical compound or obtain a “new” one by replacing the 

ligand with a hydrogen atom in an adjacent simple internal group. 

Form the right parts of homodesmic reactions. 

3) To determine the reagent (reagents) for the initial chemical 

compound, take into account the group composition of the products 

of the right side of the GDR. Reagents are made up of the end groups 

included in the products. Put down the stoichiometric coefficients in 

homodesmic reactions according to the group balance. 

Let us illustrate the operation of the algorithm using the exam-

ple of a cyclic compound of azetidine-2-one. The structure of the 

compound is represented as a combination of four types of internal 

(B08, B10, B23 and B32) thermochemical groups [4] (Figure 1). 
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a) 

В08:    

 

В23:   

 

В10:    

 

B32: 

 

b) 
Figure 1 a) Molecule of azetidine-2-one C3H5NO; Group composition and struc-

tural formula of the molecule; b) internal groups B08, B10, B23 and B32 

 

Since there are four internal groups in this compound, we will 

get a total of 2
4
-1 = 15 bond breaks [5]. Accounting for the group 

composition of the products on the right side of the HDR makes it 

possible to determine the reagents for the chemical compound under 

study. Preservation of the group balance makes it possible to put 

down stoichiometric coefficients in the HDR. For the theoretical cal-

culation of ΔfHo of the studied compound, the data calculated using 

the G3 and G4 quantum chemical methods were used. 

The results of calculating the enthalpy of formation of azetidi-

2-one using the developed program applying the G3 and G4 methods 

showed data close to the experimental value equal to -96.0 kJ/mol. 
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Approximate research of problems on perturbation of periodic  

and autonomous Hamiltonian systems in critical cases 

(Исследование свойств дефинитных и индефинитных  

мультипликаторов линейной гамильтоновой  

периодической системы) 
 

Linear Hamiltonian systems of differential equations are 

called systems of the form   in which A (t) is a 

real symmetric matrix continuous on t, and J is a skew-symmetric 

matrix.  Linear systems of the form with a con-

tinuous matrix B(t) will also be called a linear Hamiltonian system if 

there exists a non-degenerate transformation x=Sy that reduces the 

first system to the form of the second system. 

Consider a linear periodic Hamiltonian system of the form 

   (1) 

depending on a small parameter  in which is a continuous pe-
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riodic matrix. The matrix  continuously depends on t and de-

pends smoothly on the parameter  . The matrix is T-periodic 

on t. We assume that . 

The paper studies the problem of approximate construction of 

eigenvalues and multipliers of linear (autonomous and periodic) 

Hamiltonian systems (1) depending on a small parameter  in the 

main critical cases. New formulas for the asymptotic (in powers of a 

small parameter) representation of the eigenvalues and multipliers of 

the task are proposed. 

The obtained formulas allow us to effectively study the prob-

lems of stability and hyperbolicity of linear systems, equilibrium 

points and periodic solutions of nonlinear Hamiltonian systems, the 

problem of constructing the boundaries of the regions of stability and 

hyperbolicity, problems of local bifurcations of nonlinear dynamical 

systems, etc. 
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Mathematical modeling of chemical processes using artificial  

intelligence based complex 

(Математическое моделирование химических процессов с  

помощью комплекса на базе искусственного интеллекта) 

 

Due to the laboriousness of the experimental approach in the 

search for optimal parameters for chemical reactors and the processes 

occurring in them, as well as the development of computer perfor-

mance, mathematical modeling of important practical problems aris-

ing in this area has become increasingly popular over the last decades. 

To describe chemical processes, kinetic schemes are most of-

ten used, systems of differential equations containing a large number 

of substances and reactions between them. However, the use of such 
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schemes will entail too much load even for modern computers, as a 

result of which the problem of reducing the original kinetic schemes 

arises in practice. Since a chemical reaction can be represented as a 

graph model, graph neural networks can be applied to it at the mo-

ment, rapidly developing and showing results in simplifying some of 

the problems associated with graph theory in bioinformatics. 

Such an approach should make it possible to apply reduction 

to a wider class of kinetic schemes and to reduce the fragility of the 

algorithm when changing the reaction parameters. To search for the 

optimal parameters of a chemical reaction, a nonlinear optimization 

of the problem obtained from a discretized kinetic model is used. The 

main characteristic of determining the performance of a certain algo-

rithm for solving the problem of multi-objective optimization (MCO) 

is its Pareto optimality. The abstract MCO problem looks like this:  
 

     (1) 

 

The solution of such problems is reduced to obtaining a set of 

mutually exclusive results, commonly known as Pareto optimal. Due 

to the large size of such a set, it was proposed to solve the corre-

sponding problem of finding the best optimum of the problem using 

evolutionary algorithms that are based on the population approach in 

their search procedure. Starting with parameterized procedures, so-

called evolutionary multi-objective optimization (EMO) algorithms 

are now an established area of research. The reasons for their popu-

larity are the lack of dependence on the initial approximation, ease of 

software implementation and a wide range of applications. 

This publication discusses the application of graph theory to 

kinetic schemes and graph neural networks, as well as the main varia-

tions of genetic algorithms used to solve the MCO problem in chemi-

cal engineering.  
© Загиров Роберт, 2022 
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Approximation of a matrix with positive elements 

(Аппроксимация матрицы с положительными элементами) 
 

Most mathematical methods of economics problems solution 

are associated with linear problems solution of high dimension. To 

reduce the computational complexity of which a special matrix struc-

ture is usually used.  

The report deals with matrices corresponding to the follow-

ing rules: strings and columns of such matrices are associated with 

some elements in space, the interaction function of these elements is 

determined, if the interaction function is smooth, then the interaction 

of groups of elements is approximated by a small number of parame-

ters [1] (separation criterion). Thus, the blocks of matrices considered 

have a small rank.  

It is known (see, for example, [2]) that if the matrix A is ob-

tained by finite element discretization of a differential equation satis-

fying certain constraints, then the inverse of it is approximated by a 

block-low-rank matrix. Blocks of small rank are presented in the 

form of a multiplication of smaller matrices, which not only saves 

machine memory, but also allows a quick procedure for multiplying 

such a matrix by a vector. 

The report will deal with an effective way of a matrix blocks 

approximations with positive elements in the form of multiplication 

of a column by a row. A method of reducing the approximating prob-

lem to a transport one in a matrix formulation is proposed, an algo-

rithm for approximating solution problem is implemented. 

The presented method can be applied to approximate systems 

with dense matrices [3-4] in problems of aerodynamics, as well as in 

applied statistics. 
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Features of high-load applications development  

(Особенности разработки высоконагруженных приложений) 
 

Highly loaded applications which are exploited by many us-

ers generate a large amount of content. Every year the amount of in-

formation in the world is constantly increasing. Therefore, highly 

loaded applications are becoming an increasingly relevant topic. Such 

applications have a number of features - they work with a large 

amount of data as well as perform complex logical and computational 

processes. Due to these factors, the development of such an applica-

tion is not an easy task - there are a number of certain requirements.  

Scaling. Each highly loaded application is created for a spe-

cific user range and the ability to scale and develop is vitally im-

portant. This is necessary in order to increase overall performance, in 

case the application cannot cope with the load. 

Load distribution. The system must be able to distribute the 

load. It can always happen that your system will be overloaded and 

start to fail, this probability is never zero. If such a situation has oc-

curred, the system should redirect its requests to another server run-

ning in a less loaded mode. This action provides load balancing, 
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transfer of control in case of failure. 

Load testing. When developing an application, an IT special-

ist conducts a lot of tests in order to find out what kind of loads it can 

withstand, he builds a certain line, crossing which the application 

needs to increase the load potential. It is essential not to wait for the 

moment when the application does not have the resources to process 

data, the application will not have the "strength" to maintain opera-

tion during its improvement. 

There is practically no difference between the development 

of conventional applications and high-load ones, but nevertheless it is 

necessary to look at these stages, since there are some nuances there. 

They are as follows: 

Analysis and planning. You cannot just create an application, 

you need to think about who this application will work for, it is also 

imperative to look at competitors to create a competitive product. 

Prototyping. In other words, creating a basic model for ana-

lyzing the work of the product as a whole. 

Design. This is a necessary part to attract consumers, to dis-

tinguish competitive products from the general mass. A person al-

ways first of all pays attention to the "wrapper" of the application, 

and only then to its functionality. 

Programming. This is the actual process of application devel-

opment - the most time-consuming and costly phase at which point 

pictures describing the functionality and type of the product become 

a functioning resource. 

Testing. This stage is necessary to identify errors during the 

product development process in order not to release broken applica-

tions to the market. Applications are also being tested for the ability 

to process a lot of information in a short time. 

Technical support and scaling. Scaling is necessary both for 

the development process and for the finished product. It is impossible 

to predict everything that may happen to the application during its 

operation when designing it.  

The advantages of highly loaded applications are: the ability 

to work with a large number of users; due to the ability to unload the 

service, there is less chance that the service will start to fail; a gradual 

increase in the load is possible. 

Disadvantages of highly loaded applications are: high cost of 
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development; you need to have a large number of employees to main-

tain the application; if a failure occurs, the company that owns this 

product will incur significant losses. 

Nowadays, highly loaded applications are in great demand in 

the market due to the increase in the number of users and the infor-

mation flow, it has almost no drawbacks, except for the high cost of 

development and subsequent operation. 
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Digital filtering and decoding of telemetry data during drilling  

(Цифровая фильтрация и декодирование данных телеметрии  

в процессе бурения) 

 

Telemetry, being a field of science and technology, is en-

gaged in the development and operation of a complex of automated 

tools for monitoring the condition and functioning of technical and 

biological systems of various objects and studying natural phenome-

na. Telemetry equipment provides reception, conversion, data trans-

mission over a communication channel, reception, pre-processing and 

recording of measurement information and information about events. 

There are three main options for transmitting data from the 

bottom of the well during drilling. These are electrical, electromag-

netic and hydraulic communication channels. The hydraulic channel 

is most often used, since in this case the conductor is an existing col-

umn of drilling mud, this eliminates the need for additional costs for 
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providing communication with drilling equipment and generating a 

transmission signal. Modern communication devices, algorithms and 

materials used make it possible to transmit information about drilling 

parameters without significant distortion. Telemetry systems based on 

a hydraulic communication channel ensure the drilling of directional 

wells in any climatic conditions and regardless of the lithological 

composition of the soil. 

The disadvantages of the hydraulic method of data transmis-

sion are low noise immunity, not high transmission speed, selection 

of hydraulic energy for the operation of the transmitter and turbo 

generator. To improve the efficiency of the hydraulic channel, new 

coding algorithms are being developed that increase the transmission 

rate, filter the resulting noise and isolate the useful signal. 

To increase the reliability of decoding the received distorted 

communication signal, pre-filtering is used. A digital filter is a dis-

crete system that performs mathematical operations with the original 

digital signal to amplify or suppress certain frequencies of this signal. 

According to the type of impulse response, digital filters are 

divided into two large classes: 

Infinite Impulse Response Filter (Recursive filter, IIR filter) 

is a filter in which the output signal is calculated using the input sig-

nal and several previous input signals, as well as several output sig-

nals. Therefore, the output feedback is present in the filter structure 

and such a filter is recursive. 

The difference equation describing a discrete IIR filter estab-

lishes a relationship between the input and output signals in the time 

domain: 

 
where P is the order of the input signal, x(n) is the input sig-

nal, bi are the coefficients of the input signal, Q is the order feedback, 

ai — feedback coefficients, y(n) — output signal. 

Finite impulse response filter (Non-recursive filter, FIR filter) 

is one of the types of filters in the equation, which has no feedback. 

That is, the filter is non-recursive. This is its advantage, because it 

makes the filter more stable and independent of input signal disturb-

ances. The disadvantage of such a filter is the implementation time. 
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Since there is no feedback in the filter, for the same operation as in a 

filter with an infinite impulse response, much more coefficients in the 

difference equation will be required. 

Difference equation describing the relationship between the 

input and output signals of the filter: 

 
where P is the filter order, x(n) is the input signal, y(n) is the 

output signal, bi are the filter coefficients. 

The value of any discrete sample of the output signal is de-

termined by the sum of the scaled values P of the previous samples 

due to the linearity property. Otherwise: the value of the filter output 

signal is a response to the instantaneous value of the input signal and 

the sum of all the responses of P previous signals that still affect the 

output signal (after P discrete samples, the pulse transition function 

becomes zero, so all the terms after the pth will also become zero). 

According to the type of amplitude-frequency response, digi-

tal filters are divided into the following categories: 

Low–pass filter (LPF) - such a filter suppresses signals that 

are below the cutoff frequency and passes signals that are higher. 

High-pass filter (HPF) is a filter that suppresses signals that 

are above the cutoff frequency and passes signals that are below. 
© Комаров Вячеслав, 2022 
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Entwicklung eines Simulationsmodells zur Planung der Aktivitä-

ten des Apothekennetzwerks (Разработка имитационной моде-

ли планирования деятельности аптечной сети) 
 

In der modernen Welt ist jeder Schritt, den wir gehen, mit Ri-

siken verbunden: in der Wirtschaft, Notfällen, Ökologie, Transport 

und anderen. Dank der schnellen Entwicklung des IT-Sektors verfügt 

die Gesellschaft heute über viele Werkzeuge zur Lösung einer Reihe 
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komplexer Probleme, ihrer Analyse und Prognose. Modellierung ist 

gegenwärtig eine Möglichkeit, reale Probleme zu lösen. 

Von uns wurde ein Simulationsmodell zur Planung der Akti-

vitäten des Apothekennetzwerkes mit der Ausnutzung des Systems 

AnyLogic zusammengestellt. Warum Simulationsmodellierung? 

Wenn es notwendig ist, Experimente in vollem Umfang durchzufüh-

ren, können wir oft eingeschränkt sein: beim Erstellen, Zerstören  

oder Ändern von Objekten, Mangel an Ressourcen, Zeit, Grad der 

Gefahr oder sogar der Unmöglichkeit der Umsetzung. Zur Überwin-

dung dieser Probleme können Simulationsmodelle zur Planung, zur 

Analyse von Prozessen, Systemeigenschaften und Entscheidungsfin-

dung erarbeitet werden. Für diesen Zweck wird Systemdynamik ver-

wendet. 

Welche Aufgaben werden durch diese Prozesse gelöst? In 

diesem Fall ist eine eingehende Analyse der theoretischen Grundla-

gen des Apothekengeschäfts durchgeführt, ein Simulationsmodell 

und Analyse der Arbeitsergebnisse entwickelt worden. 

Der Gegenstand dieser Untersuchung sind die Geschäftspro-

zesse der Apothekenkette. Dafür soll die Studie die Planung von Ak-

tivitäten der Organisation durchgeführt werden. Wichtige Probleme 

des Geschäftes sind Mangel an Fachpersonal, Wettbewerb, Perso-

nalmanagement, Verwaltung von Krankenhausapotheken, Herstel-

lung von verschreibungspflichtigen Arzneimitteln und deren Abgabe. 

Für uns wurde eine Aufgabe gestellt die Arbeitsprozesse des 

Geschäftes zu prüfen, geeignete Lösung der entstehenden Probleme 

zu finden und günstige Variante der Aktivitäten zu bieten. Unsere 

Gruppe hat gerechnet, dass das Apothekengeschäft sich in sechs Mo-

naten auszahlen kann und eine lukrative Nische für Unternehmer ist. 

Aber wie jedes andere Unternehmen haben auch Apotheken ganze 

Reihe eigener bedeutender Probleme, deren Lösung mithilfe von Si-

mulationsmodellen gefunden werden kann. 

Für die Entwicklung eines Simulationsmodells wurde ein 

Apothekennetz betrachtet. Dazu gehören zwei Apothekenkioske, 

zwei Apotheken, Apotheke mit dem Recht zur Herstellung von ver-

schreibungspflichtigen Arzneimitteln. Das System verfügt über mit-

einander verbundene Geschäftsprozesse, die für die Durchführung 

der Unternehmenstätigkeiten erforderlich sind. Sie umfassen die Su-

che nach neuen Kunden, Lieferung, Herstellung von Arzneimitteln, 
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Umsätze, Personalmanagement.  

Wir haben alle Prozesse pünktlich verarbeitet und ein zur Ar-

beit geeignetes System bekommen. Ergebnisse unserer Arbeit sind 

Analyse von Informationen über die Aktivitäten von Apothekenket-

ten und Erstellung eines effektiven Simulationsmodells. 
© Литвинова Анна, 2022 
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Mathematical modeling of economic problems using production  

functions (Математическое моделирование задач экономики  

с использованием производственных функций) 

 

The production function  is a non-

negative function that determines the values of output volumes (in-

come) depending on the amount of resources spent . For microeco-

nomics the production function is a relationship between the volume 

of output and the costs of the enterprise, for macroeconomics – a 

similar relationship, but on the scale of a region or country. In this 

paper the Cobb-Douglas production function is considered: 

 
Here  is capital,  is labor costs,  are positive param-

eters and . 

The graph of the production function of two variables is a 

surface in three-dimensional space. The lines of the level of the pro-

duction function, that is, at each point of which the output volume is 

the same at different values of  and , are called the lines of indif-

ference of production. The equation of the line of indifference has the 

form: 

 
The lines of indifference do not intersect, lines that are more 

distant from the origin correspond to a larger volume of production, 
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tangents to the lines of indifference have a negative angular coeffi-

cient. 

The values of the production function are located in the posi-

tive part of the space , the function is convex upwards and monoton-

ically increases with the growth of the arguments. 

The problems of maximizing the production function without 

restrictions have no solution, since the function will increase indefi-

nitely. If you enter the price of a unit of capital , the price of a unit 

of labor  and a budget constraint for the production function 

 
then the problem acquires a meaningful meaning: 

 
As a result we will be able to determine the optimal capitali-

zation and costs for labor. 

Such a task can be presented to the enterprise in a slightly 

different way. Let the utility function defined by the production func-

tion  have the price  and the resources consumed are the 

prices  and  respectively. Then you need to maximize profit – the 

difference between income and costs: 

 
under budget constraint 

 
The result of solving this problem is the optimal consumption 

of resources, the volume of production and the maximum profit of 

the enterprise. 

Thus, the presented economic models allow, based on statis-

tical data, to construct the production function of an economic unit 

(enterprise, industry) and determine the influence of production fac-

tors on economic growth. 
© Сорокина Владлена, 2022 
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Methods and algorithms for modeling of liquid oscillations in the  

two-dimensional case (Методы и алгоритмы моделирования 

колебаний жидкости в двумерном случае) 
 

To model two-dimensional fluid flows, various forms of writ-

ing the Navier-Stokes equations are used. For the numerical solution 

of differential or integro-differential partial differential equations, 

numerical methods are used based on discretization of independent 

variables – their representation by a finite set of values at selected 

nodal points of the study area. It is necessary to choose a suitable 

method for discretization of equations to build a numerical model. 

The most commonly used methods are the finite difference method, 

the finite (control) volume method, the finite element method, and 

the boundary element method. 

1. Finite difference method (FDM). The FDM is the oldest 

method for solving boundary value problems. A distinctive feature of 

this method is the direct approximation of the initial differential 

equations using difference analogues, i.e. the desired continuous 

function is approximated by a set of approximate values calculated at 

some grid nodes. 

The FDM makes it possible to reduce the differential bounda-

ry value problem to a system of linear algebraic equations with re-

spect to unknown nodal values of the function. 

The FDM uses, as a rule, regular grids, the step of which is 

either constant or varies according to a simple law. Therefore, this 

method is not usually used for areas of complex geometry. 

2. Finite (control) volume method (FVM). In finite-

difference schemes, conservativeness is not implemented automati-

cally. In the case of smooth solutions, this does not create problems, 

since conservativeness errors tend to zero when the grid is refined. 

However, if the function has discontinuities, conservativeness errors 

can spoil the numerical solution even on the smallest grids. Therefore, 
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the discretization is often carried out directly on the basis of the inte-

gral form of the original equation. 

The FVM is based on the approximation of conservation 

laws (mass, momentum, energy, etc.) in an integral formulation. The 

equations are written for a small control volume; by summing over 

all faces of the selected volume the flows of mass, momentum, etc., 

calculated by any quadrature formulas, discrete analogs of balance 

equations are obtained. 

3. Finite element method (FEM). The basic idea of the 

FEM is that any continuous quantity can be approximated by a dis-

crete model based on a set of piecewise continuous functions defined 

on a finite number of subdomains - finite elements. The approxima-

tion can be set arbitrarily, most often polynomials, chosen in such a 

way to ensure the continuity of the desired function at nodes on the 

boundaries of elements, are used for these purposes. 

In the case of two-dimensional areas, elements in the form of 

triangles and quadrilaterals are most often used. In the case of three-

dimensional areas, elements in the form of a tetrahedron and a paral-

lelepiped are most often used. In both cases, the elements can have 

both rectilinear and curved boundaries, which makes it possible to 

approximate the boundary of any shape with a sufficient degree of 

accuracy. 

4. Boundary element method (BEM). The basic idea of the 

BEM consists in the transition from the original system of partial dif-

ferential equations to an equivalent system of boundary integral equa-

tions. In many cases, when such a transition is successful, the solu-

tion of the original problem can be obtained with minimal computa-

tional costs and a high degree of accuracy. 

The BEM makes it possible to reduce the dimension of the 

original problem by one, i.e. two-dimensional problems are trans-

formed into one-dimensional, three-dimensional problems – into two-

dimensional. 

There are two types of boundary element methods: direct and 

indirect. In the direct BEM, the unknown functions included in the 

integral equation are quantities that have a real physical meaning. In 

the indirect BEM, the solution of the original problem is expressed in 

terms of density functions, which in themselves have no real physical 

meaning; after finding them, the values of the real physical parame-
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ters of the problem can be obtained from them by simple integration. 

In the BEM, the result of the transition from partial differen-

tial equations to integral equations is a system of equations that in-

cludes the values of variables only on the boundary of a given do-

main. Therefore, in contrast to the methods described above, the sub-

sequent discretization of the problem is carried out only on the 

boundary of the study area, which causes the accuracy of the solution 

to be high in comparison with the methods described above, as well 

as a significantly smaller amount of input data for computer imple-

mentation. 

Conclusion.  In modern hydrodynamics, the FVM is the 

most popular method of spatial discretization of equations, which is 

due to its flexibility in relation to the grids used, the manufacturabil-

ity of the software implementation, and the physical clarity of the 

basic principles. Therefore, the FVM will be used in future work. 
© Шакирова Диана, 2022 
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Simulation of traffic-bearing surface using cellular automaton 

(Моделирование дорожного полотна при помощи клеточного 

автомата) 
 

The problem of traffic jams on the roads of cities and subur-

ban routes is now more relevant than ever. Every year the number of 

cars on the roads is increasing. However, there are also many com-

plaints about the roads themselves: their poor quality, unsuccessful 

road junctions, the lack of bypasses for trucks and the small number 

of overpasses and underpasses. Thus, the concentration of cars on the 

roads is greater than the capacity of these roads, which creates the 

problem of road network distribution. The problem of traffic jams 

must be solved, the sooner the better, both for the individual, whose 

time is wasted, and for the economy of the country as a whole. Being 



 

103 

in a traffic jam, the driver, without stopping the engine, is detrimental 

to the environment, burning fuel "in vain", and interferes with the 

normal work of people and companies, thus causing financial damage 

to these people and companies, the state as a whole. But the solution 

to this problem depends not only on improving the quality of the road 

surface, but also on solving problems, such as the impotence of roads 

to ensure the rational capacity of cars, and the unreasonable arrange-

ment of markings and signs on the roads. As one of the measures to 

combat such problems, special methods have been developed that can 

reproduce traffic on roads in specific sections, establish deficiencies 

and identify ways to fix them. Now such ways of solving are in de-

mand and developments in this direction can become important for 

the economic situation in our country. Micromodeling and macro-

modeling are more important than other types of research. Micro-

modelling studies the movement and behavior of a certain car in the 

traffic flow, and macromodelling uses the principles of hydromechan-

ics and adapts them to the whole situation on the roads.  

Problems with congestion can be found almost everywhere 

and, unfortunately, every year, due to increase in number of cars on 

the roads, this situation is only getting worse. In order to solve the 

mentioned city problems it is necessary to develop a complex ap-

proach and effective methods of their solution. I think that one of the 

most effective methods is mathematical modeling. The method of 

cellular automata gives a very accurate result, taking into account 

many different factors and allows you to design road sections in de-

tail, testing them under different loads and identifying the smallest 

flaws at the stage of modeling. It also applies to the roads that exist 

today. It can significantly improve the current state of affairs, if the 

city authorities listen to the fact that mathematical modeling gives an 

objective assessment of the situation on the roads and allows you to 

identify methods to solve a wide range of problems.  

The work done has shown that adding an extra lane and in-

stalling a traffic light are indeed effective options for improving the 

congestion value of the road, even at high traffic counts.  

My opinion is that it is very important to continue working in 

this direction, because the field of mathematical modeling opens up 

many opportunities to solve major everyday problems. 
© Юзыкаев Арслан, 2022 
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Development of a project for the integrated development  

of a residential area in the Kirovsky district of Ufa 

(Разработка проекта в целях комплексного развития  

территории жилой застройки в Кировском районе ГО Уфа) 
 

The integrated development of the territory makes it possible 

to improve the quality and comfort of cities and settlements, their 

appearance and territory, develop all necessary infrastructure. This 

work considers the project for the territory aimed at demolition and 

development in order to improve the quality of the urban environ-

ment.  

The object of the work is a quarter bounded by the streets of 

Mendeleev, Obskaya, Krasnovodskaya, Minigali Gubaidullin in the 

Kirovsky district of Ufa of the Republic of Bashkortostan. 

Currently, the territory has low and medium-rise buildings of 

varying wear degrees, dilapidated buildings, sheds, garages, as well 

as the buildings of the Ufa College of Library Science and Mass 

Communications, which is no longer operating. 

Integrated development means that the territory should re-

ceive several functions at once, and not just one – residential. 

Оn this basis, we propose to design the necessary social in-

frastructure that relates to cultural services, namely a school and a 

kindergarten, together with apartment buildings. 

When an adjacent land plot is included, we propose the re-

construction of the neighboring School 110, located at 13 Krasno-

vodskaya street, in order to expand the number of places from 905 to 

1240, which will also affect the rational use of the territory. 

In the demolished two-three-story residential buildings there 

are one-room, two-three and four-room apartments, as well as sepa-

rate rooms. To determine the optimistic and pessimistic recoverable 
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value of demolished houses to their owners, we took five analogues 

and calculated the market value of apartments using a comparative 

approach. 

The market value of the room is 903 077 rubles, one-room – 

3 115 787 rubles, two-room apartment – 3 106 828 rubles, three-

room apartment – 3 764 152 rubles, four-room apartment – 5 793 866 

rubles. 

So, we performed a research for an architectural and urban 

planning justification for the reconstruction of the existing develop-

ment of the quarter with the creation of modern comfortable living 

conditions while optimizing and intensively using the territory, due to 

its high urban planning and commercial value in this part of the city. 
© Зарипова Яна, 2022 
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Production of cosmetics: makeup base for facial skin protection  

from adverse effects of digital radiation from gadgets  

(Производство косметической продукции: крем-основа  

под макияж для защиты кожи лица от негативного  

воздействия цифрового излучения гаджетов) 
 

Gadget radiation has become a popular topic of discussion in 

the modern digital world. The more we use gadgets, the more we are 

exposed to the harmful digital radiation from all kinds of wireless 

devices.  



 

106 

Digital radiation (blue light or HEV (High Energy Visible)) 

leads to many problems of the facial skin, as people spend the whole 

day face to face with phones and computer monitors. Another source 

of blue radiation is fluorescent lighting. Blue light results in deep 

skin damage such as hyperpigmentation.   

Every year more attention is paid to "digital aging", which is 

caused by "blue" light from digital gadgets, such as phones and com-

puters we use every day. The world started talking about digital radi-

ation about ten years ago, when studies of the effect of "blue" light 

on the skin of the face were published. The study analyzing the 

changes in the skin’s gene expression when exposed to HEV light 

was conducted by Lipo Chemicals, a supplier of color cosmetics, 

powders, creams, lotions, as well as hair, skin, and sun care products.  

The blue light emitted by gadgets damages the skin seriously 

and for a long time - about the same as ultraviolet rays. Blue light 

penetrates the skin deeper, reaches the dermis (Figure 1) causing dry-

ness, weakens the face skin making it more sensitive and thereby 

vulnerable to more damage. Overexposure also leads to premature 

ageing by making the inner layer tissues lose elasticity.  

The makeup base designed is aimed at protecting the skin of 

the face from digital radiation of gadgets. The cream base contains a 

large amount of antioxidants to protect the skin from free radicals. A 

large amount of antioxidants is found in vegetable oils and berries. 

Another equally important component in the cream base is glycerin 

which makes the skin soft, more elastic and strengthens the hydro-

lipid mantle. The makeup base helps to protect the skin from the blue 

light of gadgets, protect the skin from UV rays and enhances the pro-

tective properties of the skin. 

The most important ingredients of the makeup base are Di-

hydroquercetin, Peptides, Coenzyme, Niacinamide, Oxybenzone, B-

Circadin and Lutein.  

Dihydroquercetin regulates metabolic processes at the level 

of cell membranes and has a strong anti-allergic and anti-

inflammatory effect. Peptides stimulate tissue regeneration processes, 

synthesis of skin proteins such as elastin and collagen, accelerate 

wound healing. Glycerin, a moisturizing component supplies water 

from the lower layers of the skin, helps maintain the upper protective 

layer of skin cells.  
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Coenzyme, an antioxidant stimulates collagen synthesis to protect the 

skin from premature aging. Niacinamide, vitamin B3, fighting post-

acne evens out skin tone, making it lighter. Oxybenzone, an organic 

compound belonging to the class of aromatic ketones provides broad-

spectrum UV coverage including UVB and shortwave UVA. B-

Circadin has a protective effect against blue light-induced oxidative 

stress on skin cells. Lutein is a natural pigment belonging to the 

group of hydroxylase carotenoids-xanthophylls.  

As a biologically active component, avocado oil has powerful 

antibacterial, nourishing, moisturizing and regenerating properties. 

Avocado oil helps to repair the skin after inflammatory processes 

such as acne. Avocado oil forms an invisible film on the surface of 

the skin. This oil has a high concentration of vitamins and trace ele-

ments such as sodium, calcium, potassium and zinc. Vitamins A and 

E are especially beneficial for skin health. Avocado oil prevents the 

early appearance of wrinkles caused by a lack of elastin and collagen.  

Mango butter improves skin elasticity, evens out the oval of 

the face, due to tocopherols and phytosterol saturating the skin with 

moisture, eliminates its dull color, giving healthy look and velvety.  

Having studied the statistics of people using gadgets, we can 

conclude that protecting the skin from the blue light of gadgets is 

necessary every day. Now there are many sunscreens on the market, 

Figure 1. Penetration depth of ultraviolet rays 
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but there are no creams against digital radiation. These two factors 

determine the creation of a new protective cream against the blue 

light of gadgets. It can be said that the makeup base cream with the 

effect of protecting the face from the digital radiation of gadgets is 

promising, because its active composition will protect the skin from 

the negative effects of the blue light of gadgets. 
© Авакова Алина, 2022 
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Pumpkin Seed Flour in Crackers Recipe Development 

(Разработка рецептуры крекеров 

с использованием муки из семян тыквы) 
 

The purpose of the study is to find out the possibility of using 

pumpkin seeds flour to improve cracker recipe. Our research objec-

tives are to find the optimal dosage of pumpkin seed flour in the pro-

duction of crackers; to conduct sensory and physical and chemical 

analysis of the crackers quality with various dosages of alternative 

flour; and to determine the shelf life of crackers. 

One of the main values of flour products in human nutrition 

is that they give the appetite. This role in flour products is performed 

by two types of appetite stimulants: flavoring and aromatic substanc-

es and direct chemical irritants of digestive glands activity. Therefore, 

smell, taste, and appearance of flour products are extremely im-

portant. At the same time, it should be taken into account that with 

the constant use of similar flavoring and aromatic substances, the 

body adapts to them, and they do not work. 

Pastries are an important source of minerals, vitamins and 

other biologically active substances in the human diet. Flour products 

have different calorie content. At all times, flour products are of great 

importance in the diet of people. Flour contains a significant amount 

of carbohydrates in the form of starch, as well as vegetable proteins. 
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Starch is converted into sugar in the body and serves as the main 

source of energy; protein is the material for building cells and tissues. 

Sugar is added to most pastries to make them easily digesti-

ble carbohydrates. Eggs contain high-grade proteins, fats and vita-

mins. The content of vitamins in pastry increases when using eggs.  

The combination of wheat and pumpkin seeds flour in pas-

tries enriches these products with high-grade easily digestible protein, 

increases their sensory properties and shelf life. Pumpkin flour is a 

rich source of easily digestible vegetable protein, its content in this 

product can reach 40%. The high biological and nutritional value of 

pumpkin flour is largely due to its unique mineral composition, it 

contains more than 50 macro- and microelements, among which the 

leading positions are occupied by zinc, iron, magnesium, phosphorus, 

calcium and selenium. 

As the results show replacing 5% of wheat flour into pump-

kin seed flour there are no noticeable changes in smell and taste.  

When replacing 10% or 15%, a pronounced flavour of 

pumpkin seeds appeared. It was also found that as the dosage of 

pumpkin seed flour was increased, the color of the finished product 

changed from pale yellow to brown. But when replacing 15% and 

more, there was a change in structural indicators. The density of the 

product increased as the dosage of flour from pumpkin seeds in-

creased. 

The sensory evaluation of products showed that the control 

sample (4.9 points) and 10% (4.9 points) received the highest number 

of points. Therefore the optimal dosage of pumpkin seed flour is 10%. 

The addition of pumpkin seed flour to the cracker recipe did not have 

a significant effect on the moisture content of finished products. Ac-

cording to the data obtained, all samples comply with the GOST 

14033-2015 ‘Cracker. General technical conditions’ where the mass 

fraction of moisture is not more than 7%. 

With an increase in the flour content of pumpkin seeds, acidi-

ty increased, but all samples have a value acceptable according to 

GOST requirements no more than 2.5 °. The method for determining 

water absorption is based on determining the increase in the mass of 

pastry immersed in water at 20°C for a certain time. 

Water absorption is characterized by the ratio of the mass of 

products after absorbing water to the mass of dry products and is ex-
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pressed as a percentage. 

All the research samples meet the GOST requirements, that is, 

140%. It is also worth noting that with an increase of pumpkin seeds 

in the flour content, the water-absorption of crackers increases. All 

the four samples, on which the studies were carried out, meet the 

necessary norms. 
© Серикова Камила, 2022 
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The Development of Bread Sticks Recipe with Therapeutic and 

Phrophylactic Effect (Разработка рецептуры хлебных палочек 

лечебно-профилактического действия) 
 

 In recent years, with an increase in yield, there has been a 

trend towards a decrease in the protein content in wheat. During va-

rietal milling of wheat, valuable grain nutrients do not enter the flour 

as the shells, aleurone layer and germ are separated, the flour lacks in 

protein, vitamins, minerals and ballast substances. Therefore, tech-

nologists are faced with a task aimed at increasing the nutritional 

value of flour and baked goods. 

Pastries being an integral part of human nutrition are easily 

digestible with pleasant appearance, good taste and aroma. Flour con-

fectionary products are high-calorie due to the content of carbohy-

drates (starch, sugar), fats, proteins, minerals and vitamins of group 

B, PP, A, that’s why excessive consumption of such food products 

can lead to health problems, in particular to obesity. 

In this regard, the enrichment of flour products with physio-

logically valuable nutrients is relevant. According to the recommen-

dations of the Nutrition Institute of the Russian Academy of Medical 

Sciences for environmentally unfavorable areas GOSNIIKhP and 

other universities of Russia are developing an assortment of bakery 

products enriched with functional ingredients. This can be achieved 
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through the use of more balanced raw materials in terms of essential 

nutrients and micronutrients in comparison with wheat flour. 

The relevance of solving the tasks set is one of the most im-

portant for catering, and a certain role in its implementation belongs 

to triticale grain. The works of Erkinbaev R.K., Polandov R.D., 

Aniskin V.I., Bogatyrev T.G., Gubiev Yu.K., Arefiev N.A., Turkina 

I.G.. Karchevskoy O.E., Dremucheva G.F., Grabovets A.I. and others 

testify to the expediency of its use in food production.  

The research was carried out within the framework of the 

Bashkir State Agrarian University at the Catering Technology De-

partment. The purpose of this research was to study the possibility of 

using bran and triticale flour to improve the recipe of bread sticks. 

The recipe and method of making bread sticks using triticale was 

studied.  

There were five experimental samples, the first one with 

60 % of triticale flour and all the others contained 60% of triticale 

flour with 5, 10, 15, and 20% of bran. Our research showed that the 

surface of the samples changed with an increase in the content of 

bran from smooth to rough. The crumb of all samples was baked and 

dry, without pores and traces of underkneading.  

The physical and chemical indicators such as moisture con-

tent and acidity of all the five samples complied with the GOST. The 

taste of all samples was pleasant, not bitter and was characteristic of 

bread sticks with cumin. The taste of the control sample corresponds 

to bread sticks with cumin. The introduction of triticale flour into the 

recipe of bread sticks does not bring any noticeable changes in the 

taste of the finished product; however, it significantly worsens the 

appearance of the product, making it drier and less fluffy. 

Tasting session revealed no significant differences compared 

to the control sample. But the sample with 60% of flour + 20% of 

bran had a slight viscous aftertaste and a greater shrinkage of the 

product, so the highest rating was given to the sample with 60% of 

flour + 15% of bran. According to the research the sample with 60% 

of flour + 15% of bran appeared to be the best one in terms of both 

physical and chemical parameters and organoleptic characteristics. 
© Шайхутдинов Салават, 2022 
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Mathematical modeling of the dynamics of liquid condensate  

droplets in the gas flow in the well 

(Математическое моделирование динамики жидких  

капель конденсата в потоке газа в скважине) 
 

One of the important problems in oil and gas production is 

the accumulation of condensate at the base of the well. This is the 

result of low flow velocity, which was insufficient to carry liquid 

condensate droplets out of the base of the well. Therefore, it is neces-

sary to provide a velocity, called a critical velocity, at which the liq-

uid droplets will escape with the flow. 

In determining the critical velocity, droplet size plays a major 

role, which can be estimated using the surface tension phenomenon. 

The energy per unit of liquid surface is called the surface tension co-

efficient.  

This paper simulates the dynamics of a condensate droplet at 

different values of surface tension and at given flow rates in a gas 

well model. The different values of surface tension are due to differ-

ent thermodynamic conditions in the well. The condensate drop is 

taken as a light hydrocarbon, pentane, and the environment is a gas, 

methane. The system dynamics is described by the Navier-Stokes 

equation. The problem is solved by the VOF method in the Open-

Foam software package.  

As a result of the simulation, the dynamics of condensate 

droplet motion in the gas flow has been obtained. It was shown that 

when the surface tension is high and the droplet size is small, their 

deposition with preservation of the spherical shape is observed. With 

decreasing surface tension and with increasing droplet size, defor-

mation and fragmentation into smaller droplets occurs. In some cases, 

the phenomenon of droplet levitation in a gas stream has been ob-

served. 
© Абдрахманова Лилиана, 2022 
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Calculation of average reservoir pressure in a production well 
(Расчет среднего пластового давления в добывающей скважине) 

 

In the process of developing oil and gas fields, the most im-

portant factor in well productivity is to know the value of the average 

reservoir pressure. The average reservoir pressure is the pressure that 

is established in the field when all wells are shut down. 

Today the average reservoir pressure is calculated only for 

vertical wells and vertical wells with hydraulic fracturing in closed 

loops. But since most reserves are now hard-to-recover it becomes 

important to develop methods for calculating the average reservoir 

pressure for any type of well completion. 

In this regard, the purpose of the work is to evaluate the cor-

rectness of methods for any type of well completion in low-

permeability reservoirs, namely, the calculation of the average reser-

voir pressure for a vertical well with and without hydraulic fracturing, 

for a horizontal well based on model and field data. 

So, a square closed area with the condition of non-flow at the 

boundaries is considered. A production well is located in the center of 

this area. 

a) b) c)  

Fig.1. Calculation area scheme: a) for vertical well; b) for vertical well with 

hydraulic fracturing with wells surrounding; c) for horizontal well 
 

The value of the average reservoir pressure was determined 

using the Matthews-Brons-Hazebroek (MBH) and Miller-Dyes-
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Hutchinson (MDH) - Dietz methods. For this, the interpretation of 

the data obtained during the modeling for wells for three cases shown 

in figure 1 (taking into account the different degrees of reaching the 

boundaries by pressure), as well as the interpretation of the field data 

was carried out. The obtained values were compared with the exact 

value of the average reservoir pressure found using the 2D distribu-

tion of pressure in the reservoir (fig. 2). It was found that the relative 

error for both methods does not exceed 3.5%. 
 

a) b)  
Fig.2. 2D distribution of pressure in the investigated area: a) a) at the time of 

well operation; b) at the time of well shut-in 
 

Based on the results it is concluded that the considered meth-

ods allow us to correctly calculate the average reservoir pressure and 

then use them in practice for any type of well completion. 
© Адельгужина Эмилия, 2022 

 

 

Ахмедьянов Дэвид 

БашГУ, биологический факультет, магистрант 1 г.об. 

Научный руководитель: к.ф.-м.н., доцент Хамидуллин А.Р. 

Консультант по английскому языку:  

к.филол.н., доцент Моисеева А. В. 
 

Temperature effect on composite ceramic product technology on 

phosphate binder (Влияние температуры на технологии изго-

товления композиционных керамических изделий на фос-

фатном связующем)   
 

The constant increase in the cost of energy resources requires 

the development of less energy-intensive, more cost-effective tech-
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nologies. The field of materials science and technologies of compo-

site ceramics requires intensive development aimed at reducing ener-

gy consumption in the technological process of heat treatment. In this 

regard, the development of an energy-efficient technological process 

of heat treatment in the manufacture of composite ceramics is an ur-

gent task. 

The purpose of the paper was to study the influence of tem-

perature conditions of heat treatment on the performance properties 

of composite ceramics on a phosphate bond. 

The following tasks were set: 

To analyze the technology of manufacturing piece products 

from ceramic materials; 

To analyze the performance properties of products made of 

ceramic materials and methods of their research; 

To investigate the influence of temperature, to identify the 

regularities of the influence of temperature on the performance prop-

erties of piece products made of composite ceramics on a phosphate 

bond;  

To analyze the technological features that affect the perfor-

mance properties of composite ceramics on a phosphate bond. 

Key findings: 

1. The analysis of the main properties of oxide, carbide, ni-

tride ceramic composite materials and technologies for manufactur-

ing functional products showed that the available sintering technolo-

gies, the use of binders allow you to create functional products with a 

density of about 2-4 g/cm³, a strength of 10-100 MPa, high acid re-

sistance at temperatures up to 1500°C. 

2. Analysis of methods for studying the properties of prod-

ucts made of ceramic composite materials has shown that for the 

primary assessment of performance characteristics, it is sufficient to 

study the compressive strength of materials, the study of apparent 

density, open porosity. 

3.Composite ceramic compositions based on phosphate bind-

ers based on corundum for the manufacture of electrical insulation 

washers, based on chamotte, mullite and corundum for the manufac-

ture of refractory plates have been developed. 

4. The study of the influence of the heat treatment tempera-

ture of the developed composite materials showed an increase in the 
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strength during heat treatment in the range from 600 to 1200°C to 12-

20 MPa, compaction from 1.7 to 2 g/cm³, and the open porosity is 

preserved with a value of about 3%. 

Thus, the study of the influence of temperature conditions of 

heat treatment on the performance properties of composite ceramics 

on a phosphate bond showed an increase in the strength during heat 

treatment in the range from 600 to 1200°C to 12-20 MPa, compaction 

from 1.7 to 2 g/cm³, and open porosity is preserved with a value of 

about 3%. 
© Ахмедьянов Дэвид, 2022 
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BEM Based Numerical Approach for the 3D simulation of ceram-

ic sintering (Численный подход на основе МГЭ для трехмер-

ного моделирования спекания керамики) 
 

Additive manufacturing technologies and approaches have 

found wide application in various fields of science and industry. Ad-

ditive technology allows the use of different materials: ceramics, 

metals, plastics. High-strength ceramic materials are produced in a 

sintering process. A non-sintered specimen that comprises compacted 

powder is heated and held at a high temperature. 

In this paper, a new approach for three-dimensional model-

ling of the sintering process of a ceramic product is proposed using 

the boundary element method (BEM). Using BEM in sintering simu-

lations is preferable to other approaches, e.g. finite element method 

(FEM), due to lower computational effort. It is explained by the fact 

that in BEM the entire calculation is performed on the boundary of 

the geometry in question only. In viscous sintering, the forces of iner-

tia are negligible compared to viscous sintering [1]. Therefore, vis-

cous sintering can be described as a slow flow of a high-viscosity 

fluid using the Stokes equations, which describe the deformation of a 
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viscous fluid region under the influence of the curvature of the outer 

boundary: 

 (1) 

where  is the velocity,  is the pressure.  

The developed software module based on three-dimensional 

BEM considered the specimens’ geometry and density changes be-

cause of changes in porosity of the material in time. From the exper-

imental data, patterns of change with time in porosity viscosity were 

obtained to test the model. Demonstration calculations were per-

formed. 

The studies were conducted within the grant of the Republic 

of Bashkortostan for state support of scientific research led by lead-

ing scientists. 
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Assessment of the relevance of the use of profilemers in the  

process of well drilling (Оценка актуальности использования  

профилемеров в процессе бурения скважин) 
 

The macroeconomic situation inside the Russian Federation, 

complicated by the sanctions of unfriendly countries, the conse-

quences of the coronavirus pandemic, the decline in production and 

the actions of the OPEC + agreement to reduce the level of hydrocar-

bon production, provoke various oil and gas companies to work in 

unusual conditions for them with multiple restrictions associated with 

economic conditions and limited time frames. 
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In order to ensure the company's profit in the face of a con-

stant hard rise in prices for materials and equipment, customers began 

to increase the requirements for the quality of services and reduce 

their costs. 

One of the most cost-effective ways to reduce the cost of 

construction of wells of various types is to conduct logging directly 

in the process of drilling a well. The advantages of developing this 

direction are not only in achieving a potentially possible flow rate 

due to a prompt response to changes in the geological characteristics 

of rocks and drilling through the most oil-saturated part of the section, 

based on data obtained from the downhole equipment, but also in 

reducing the cost of well logging. 

The use of profilers with lever-type measuring elements is 

complicated by the fact that when passing loose rocks, there is a risk 

of damage to the well wall by the lever, which will further affect the 

calculation of the true diameter of the wellbore. Also, the main disad-

vantage of mechanical profilers is the fact that the device can be low-

ered into the wellbore only on a geophysical cable or a coiled tubing 

system, which in its own way causes inconvenience for customers. It 

should be noted that in modern realities, the mechanical measuring 

system is not very informative, since it is not always possible to fix 

small inhomogeneities of the borehole wall. The moving parts of the 

devices, due to pollution or mechanical stress, often fail and require 

immediate repair, which takes a significant part of the time. 

LLC "NPF AMK GORIZONT" produces a downhole com-

plex autonomous tool "Horizon-108-AP", which is a prominent rep-

resentative of the equipment for logging while drilling. PSK is de-

signed for simultaneous measurement of four borehole diameters to 

build a cross-sectional profile. 

The advantages of this PSK is the rational use of time for 

logging, the measurement and recording of well profile parameters 

occur after drilling is stopped in the process of lifting the drilling tool 

to the wellhead. 

Also, PSC, due to its physical features of measurement, has a 

smaller error, unlike analogues. Technical studies on a control meas-

uring well on the basis of NPF AMK Horizon LLC showed that the 

error in recording the parameters of the well diameter is only 1 mm, 

which makes it possible to more accurately determine the true cross-
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section of the wellbore. A study of operating wells also showed that 

the measurement error is also equal to 1 mm [1]. 

The concept of developing equipment while drilling is cur-

rently a topical issue for service companies. Obviously, due to the 

above-mentioned restrictions of unfriendly countries, it is planned to 

replace imported components of devices with domestic ones, which 

will significantly reduce the cost of production and maintenance of 

equipment. 
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Simulator for hydraulic calculation of non-isothermal pipelines  

(Симулятор для гидравлического расчета неизотермических  

трубопроводов) 

 

Mankind has been using pipelines since ancient times. Earlier 

they were used to transport water (aqueduct). Nowadays, pipelines 

are used very widely, for example, for pumping oil, gas and petrole-

um products, providing the lowest economic costs.  

Recently, a significant proportion of crude oil has a high pour 

point and high viscosity, due to poor fluidity, this kind of crude oil 

must be heated during transportation through the pipeline to ensure 

safe operation. One effective way to transport crude oil with poor 

fluidity through pipelines is to heat it at the station, which reduces the 

viscosity of the oil and maintains its temperature above the pour 

point through the pipelines. 

The purpose of this work is to determine the hydraulic re-
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sistance of "hot" pipelines at different pipeline parameters and for 

different flow regimes. 

Mathematical model is set using the following formula for hydraulic 

calculation of "hot" pipelines:  
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where H - pipeline hydraulic resistance, m; β, m – Leibenzon coeffi-

cients; Q – volume flow rate, m3/h; ν – kinematic viscosity, m2/h; d 

– pipeline inner diameter, mm; L – pipeline length, m; γ – oil density, 

kg/m3; u – viscogram steepness factor; Tn – temperature at the be-

ginning of the pipeline, °C; Tk - temperature at the beginning of the 

pipeline, °C; T0 - ground temperature, °C; Ei(-x) - integral-indicative 

function. 

The program was written in C++ programming language in 

the cross-platform development environment Qt Creator.  

Fig. 1 shows the pressure characteristics of non-isothermal 

oil pipelines at different ground temperatures. 

 

 
Fig. 1. Pressure characteristics of non-isothermal oil pipelines at different 

soil temperatures. 

 

It can be seen from Fig. 1, that with decrease of ambient 
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temperature tо there is relatively small increase of head loss in the 

working zone of the characteristic and quite significant in the area of 

low flow rates. This is explained by strong cooling of oil at the end 

sections of runs between thermal and heat pump stations, as a result 

of which the oil comes to the station actually with the same tempera-

ture, the ground temperature. 

Fig. 2 shows the pressure characteristics of non-isothermal 

oil pipelines at different oil temperatures at the beginning of the pipe-

line. 

 

 
Fig. 2. Pressure characteristics of non-isothermal oil pipelines at different oil 

temperatures at the beginning of the pipeline. 

 

From Fig. 2 we can see that as the oil heating temperature tn 

increases, the friction pressure rapidly decreases. Significant decrease 

of oil heating temperature will inevitably lead to transition of oil 

pipeline to the non-operating zone, i.e. actually means its stoppage. 

The operating zone of the characteristic is very sensitive to changes 

in the oil heating temperature. At low heating temperatures, the non-

operating zone disappears and the operation of the "hot" oil pipeline 

becomes stable in the whole flow rate range. 
© Галиева Кадрия, 2022 
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Study of the analytical model of non-isothermal oil filtration  

in an elastic heterogeneous reservoir  

(Исследование аналитической модели неизотермической  

фильтрации нефти в упругом неоднородном пласте) 

 

The aim of the work is to calculate the non-stationary tem-

perature of the inflowing fluid from an elastic radially inhomogene-

ous reservoir based on the pressure model using the method of suc-

cessive change of stationary states. The solution for the temperature 

was obtained by the method of characteristics. 

Figure 1 shows the result of calculations. The dotted line in-

dicates the continuation of the graph in the case of a homogeneous 

reservoir. For an inhomogeneous medium, the slope of the rectilinear 

section in semilogarithmic coordinates changes dramatically, which 

indicates that the thermal sounding radius has crossed the boundary 

of zones differing in permeability [1, 2] 

 

 
Figure 1 - Non-stationary temperature of oil coming from a heterogeneous 

reservoir for the case when the permeability of the reservoir zone closest to 

the well is higher than the far zone permeability 
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In this way, the analytical solution of the problem of finding 

the temperature in the reservoir by the method of successive change 

of stationary states is successfully implemented not only in models of 

a homogeneous infinite or limited reservoir, but also for an inhomo-

geneous medium (for example, a homogeneous reservoir with a skin 

zone). The use of this method in calculations allows solving the fol-

lowing problems of geophysics: to estimate the parameters of the 

near-wellbore zone: skin factor, radius of the skin zone; and hydro-

dynamic parameters of the formation. As is known, the PRC-PDC 

methods successfully determine the hydrodynamic characteristics of 

the reservoir away from the wellbore, since pressure disturbances in 

the reservoir propagate faster than temperature ones, and the obtained 

manometry data are not able to characterize the near-wellbore zone in 

detail due to the effect of the wellbore. At the same time, temperature 

processes are much slower and more sensitive to changes in the envi-

ronment. 
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Determination of the flow rate according  

to the thermogram in a low-flow well  

(Определение дебита по термограмме  

в малодебитной скважине) 

 

For rational development and profitable oil production, one 

of the fundamental parameters that control reservoir productivity is 

the flow rate. In the traditional view, the measurement of the flow 
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rate is realized by fixing the flow rate in the well. However, when 

using this approach, there are various disadvantages among which it 

is possible to note a decrease in the informativeness of this method 

for determining inflows of low intensity. Such an error leads to a sig-

nificant distortion of the parameters for low-flow wells. 

At the moment, deposits in Russia are mainly at the late (fi-

nal) stages of development. When operating these wells, we have a 

number of features: low flow rates, high water availability, low de-

velopment rates, and an increase in the share of hard-to-recover re-

serves. Productive layers are characterized by an abnormally low 

permeability coefficient which forces the use of more modern and 

complex methods of opening, but not always advanced technologies 

can give the expected result and efficiency. 

The existing methods allow only to assess the flow rate at a 

qualitative level, while quantitative characteristics are important. Ob-

taining such data using flowmeters has a number of disadvantages 

when working in low-flow wells. 

Method 

Using analytical models for calculating the temperature in the 

reservoir, taking into account thermodynamic effects, in the zones of 

convective heat exchange in a quasi-stationary approximation of the 

temperature distribution in the wellbore with constant fluid extraction 

and injection of fluid into the well, obtained for the case of a constant 

flow rate of fluid from the reservoir. 

 
Conclusions 

Within the framework of this work, the parameter of the log-

arithmic decrement coefficient (B) was estimated by the nonlinear 

regression method and the integral method. The construction was 

carried out, as well as the comparison of the model and calculated 

thermograms, the flow rate estimate was determined. The data were 

checked using the Ginero simulator. 
© Джилилова Инга, 2022 
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The principle of operation and application of the RS – trigger 

(Принцип работы и применение RS – триггера) 
 

Any electronic device contains the ability to control the built-

in functionality and interact with related systems. 

RS - trigger is a trigger with separate setting of states of logi-

cal zero and one (fig.1 and fig.2). 
 

         
Fig. 1. Implementation of an RS - trigger            Fig.2. Scheme of RS - trigger 

 on two logical elements "2OR-NOT" 

RS – trigger law: 0. 

The RS - trigger has its own special principle of operation. 

The input signals received by the trigger change the state of the de-

vice outputs. The voltage jump at the outputs appears when a signal 

is input. The logical electronic device has several active input and 

output contacts. 

The logical operations of such a trigger are subject to the fol-

lowing conditions: 

1) if R = 0, S = 0, then the trigger remains in its state; 

2) if R = 0, S = 1, then a logical "one" is observed at the Q 

output; 

3) if R = 1, S = 1, then the state is undefined (feeding "one" 

to two inputs is unacceptable for this reason). 

RS - triggers are divided into synchronous and asynchronous. 

Synchronous RS - trigger: operation is synchronized with the 
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level of a certain clock signal. 

Asynchronous RS - trigger: the circuit changes state as soon 

as the input signals change. 

RS - trigger are widely used to suppress contact bounce. As a 

result of the use of various buttons and switches, a rattling effect oc-

curs, generating many signals instead of one. The considered trigger 

fights this phenomenon successfully. 
© Ильясова Алия, 2022 
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Laser and non-linear - optical methods in medicine 

(Лазерные и нелинейно – оптические методы в медицине) 
 

Surgery is a classic treatment in medicine. It has a number of 

"cons", including a painful postoperative period, as well as possible 

complications. The development of science and technology makes it 

possible to replace radical surgery. We are talking about laser and 

nonlinear optical methods in the diagnosis and treatment of diseases. 

Laser methods cause certain changes in biological tissue. For 

example, the laser is widely used to perform resection during surgery, 

for photodynamic therapy. A wide range of choice of laser radiation 

parameters makes it possible to register the development of various 

processes in interaction with biological tissues. Examples of such 

processes are photochemical changes, laser ablation, optical break-

down, etc. 

The main types of interaction of laser radiation with biologi-

cal tissues used in clinical practice: 

1) the photochemical mechanism is the basis of photodynam-

ic therapy. Photosensitizers are introduced into the body. Monochro-

matic radiation triggers reactions with photosensitizers, resulting in 

transformations in tissues; 

2) thermal effects in the tissue play an important role in the 
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removal of certain formations. Here, lasers with continuous genera-

tion and pulsed lasers in the free-running regime are widely used. 

Nonlinear optical methods open up new possibilities for 

studying biological tissues and structures. For example, an optical 

microscope with a femtosecond laser helps to highlight biological 

structures. 

Methods of photometry and luminescent spectral analysis 

make it possible to give a qualitative and quantitative assessment of 

biological fluids. 

Optical endoscopy is a method that allows you to "look" in-

side a person to assess the condition. 

Methods of non-invasive fluorescent diagnostics are widely 

used in oncology. Two directions are distinguished here: contrasting 

tumors to determine the position of neoplasms, creating conditions 

for a reaction to weak fluorescence of tissue cells. 

The methods of the theory of the transfer and scattering of 

light in turbid media made it possible to register changes in the 

strength and spectrum of light scattered in tissues; evaluate the speed 

of blood movement, etc. Methods are related to spectrophotometry. 

Thus, laser and nonlinear optical methods make it possible to 

detect and eliminate pathological changes in tissues without direct 

intervention. Methods are a perfect replacement for traditional sur-

gery. 
© Ильясова Алия, 2022 
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Numerical modeling of gas and water filtration in an element of  

porous medium with a fracture (Численное моделирование  

фильтрации газа и воды в элементе пористой среды с трещиной) 
 

Nowadays there are several dual porosity models, which are 

similar to a model illustrated in Fig. 1. Although being very useful, 

many of these simulations do not take into account the geometric ca-
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pillary effects and non-linear couplings presented in this work. 

Fig. 1. represents the water displacement with gas at different 

points in time. It shows that a contact angle and capillary pressures 

act against the invasion of air into the fracture and into the surround-

ing porous material, respectively. As a result, the air cannot effective-

ly displace water from the fracture, leading to the trapping of water 

droplets in fracture ridges. Initially, these droplets act as barriers that 

prevent air entry into the porous matrix. 

 

   

Fig.1. Water displacement with gas at different points in time at θ = 45˚ 

 

As the flow-induced pressure gradient pushes air into the po-

rous matrix, the water saturation in the pores surrounding the droplets 

decreases. The system then responds by increasing the capillary pres-

sure at the porous interface, which eventually leads the water droplets 

to imbibe into the matrix. 
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Fig .2. Pressure distribution in fracture at different points in time at θ = 45˚ 

 

To sum up, a multiscale model for two-phase flow in porous 

media was successfully tested and verified. Through this work, it was 

shown that the presented model can be used to model hybrid scale 

systems such as drainage and imbibition in a fractured porous matrix. 
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Physik und Chemie dünner Polymerfilme und elektronischer  

Bauteile (Физика и химия тонких полимерных пленок  

и электронных компонентов) 
 

Heutzutage ist die Erarbeitung und Herstellung von verschie-

denen, ganz neuartigen Bauteilen aus organischen oder gedruckten 

elektronischen Komponenten sehr verbreitet. Neue Arten von trans-

parenten Leuchtelementen, flexiblen Bildschirmen, superleichten 

Photovoltaik Elementen werden projektiert und produziert. Dazu 

wird als Grundelement Kohlenstoff für wirksame Organik verwendet. 

Elektronische Eigenschaften bekommen organische Moleküle von 

Halbleitern mithilfe der Struktur des Kohlenstoff Rückgrates. Diese 

Moleküle bilden ein ausgedehntes Pi-System in Form der wabenarti-

gen Komponente. Hier bewegen sich Elektronen relativ frei und Mo-

leküle sind halbleitend. Da die Leitfähigkeit immer ständig gesteigert 

werden muss, werden diese Teilchen noch dotiert. Dafür werden noch 

andere Moleküle benutzt, sozusagen zusätzliche Ladungsträger. Die 

wichtige Frage ist die Kontrolle von quasi-Teilchen in den organi-

schen Baukomponenten wie Solarzellen. In diesen müssen Exzitonen 

zu Ladungsträgern geändert werden, sie werden die Lichtenergie 

ausnutzen. 

Wenn wir die wichtigsten elektronischen Bauelemente aus 

der Organik betrachten, können wir organische Solarzellen als Bei-

spiel nehmen. Organische Solarzellen zeigen sich in einem vollkom-

men anderen Licht und stellen konventionelle Solareinrichtung in den 

Schatten, sie sind leicht, flexibel, transparent. Mehr als 20% aller 

Handys werden weltweit aufgrund ihrer Effektivität und ausgezeich-

neter farbiger Wiedergabe mit Aktiv-Matrix, der organischen Leucht-

diode, organische Elektronikbauteil ausgestattet. Anhand der Senso-

rik werden für organische, großflächige Variante der Elektronik voll-

kommen neue Möglichkeiten eröffnet. Im sichtbaren, infraroten oder 

sogar im Röntgenbereich und auch Gas-, Druck- oder Temperatur-
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sensoren werden auch Detektoren eingesetzt. Sperrige Gehäusen 

können jetzt nun in Textilien, Papier oder Folie eingepackt werden. 

Einzelne Pixel des flexiblen Bildschirmes kann von organische Elekt-

ronik angesteuert werden, das Signal des Sensors wird verstärkt oder 

nicht komplizierte Logikoperationen werden erfüllt. Alles erfolgt mit 

Hilfe der organischen Transistoren.  

Was organischen Stoff betrifft, in welcher Form der Stoff 

verwendet wird, nass, im Vakuum oder die beiden Techniken zu-

sammen, so erfolgt das anhand der chemischen Struktur des Stoffes. 

Die großen und schweren Moleküle sind nicht so leicht im Vakuum 

einzusetzen. Gegenwärtig werden Logik und Sensorik größtenteils 

durch Lösungsmittelprozesse hergestellt, so wird die Abscheidung 

von OLED Displays ausschließlich im Vakuum durchgeführt.  

Organische Substanzen können aktiv bei der Erarbeitung von 

Zukunftselektronik eingesetzt werden. Unsere Forschung zu Fulleren 

Dünnfilmen spiegelt sich in 13 Artikeln von Web of Science und 

Scopus wider.  
© Муллагалиев Ильнур, 2022 
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Computer simulation of the dynamics of magnetic vortices in 

STNO in the SpinPM software package 

(Компьютерное моделирование динамики магнитных вихрей

 в СТНО в пакете программ SpinPM) 

 

Currently, one of the promising technological devices is the 

spin-transfer nanoscillator (STNO) [1, 2]. It is based on multilayer 

nanostubes consisting of two magnetic permalloy layers of different 

thicknesses and an intermediate non-magnetic copper layer. In mag-

netic layers, a magnetic vortex can exist as a ground state. Although 

there are many works devoted to the study of the dynamics and 

switching of the vortex feed in such nanostructures, it has not been 
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possible to fully develop the theory of the dynamics of magnetic vor-

tices in STNO. There are several ways to study the issues we are in-

terested in, for example, computer modeling. The SpinPM software 

package allows us to conduct modeling on parameters that we can 

change depending on the questions we are interested in [3]. 
 

 

Figure 1. A conductive nanostool with two layers of permalloy (Py) 

separated by a non-magnetic layer of copper (Cu) [3]. 

I conducted a study that showed that a change in the 

thickness of a non-magnetic intermediate layer qualitatively affects 

the associated dynamics of magnetic vortices in magnetic layers: 

when the layer is reduced to 5 nm, a dynamic switching of the 

magnetization of the vortex in a thin layer is observed, which was not 

observed in the previously examined cases [3-5]. 
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Investigation of the flow of thermo-viscous fluids in an annular  

channel (Исследование течения термовязких жидкостей  

в кольцевом канале) 
 

Theoretical, numerical and experimental investigation of flu-

id flow in an annular channel (gap), formed by two circular cylinders 

of different radii, is of interest both from the point of view of funda-

mental science and for practical applications, since annular channels 

are part of many machines and devices (heat exchangers, chemical 

and nuclear reactors, rotary viscometers, centrifuges, sliding bearings, 

oil gas wells, etc.) [1-3]. 

The present work considers the flow of thermo-viscous in-

compressible fluid in an annular channel, on the inner and outer sur-

faces of which constant temperatures are given (Fig. 1.). 

 
Figure.1. Channel geometry (flow direction shown by arrows) 

 

Mathematical model comprises continuity, Navier-Stokes and 

energy conservation equations written in cylindrical coordinate sys-

tem considering axial symmetry [4]. 

At the initial moment of time, it is assumed that the fluid is at 

rest and has a wall temperature. The viscosity dependence on temper-

ature is taken as the following exponential dependence [5]: 
0( )

0

Т T
е

    
   

where μ0 is viscosity at temperature T0, α > 0 is a parameter charac-

terising viscosity change. 

As a numerical method, a control volume method using 
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SIMPLE (Semi-Implicit Method for Pressure-Linked Equation) [6], 

changed to consider the variable viscosity factor, was chosen, and a 

program was written in C++ programming language in the cross-

platform development environment Qt Creator. 

With numerical simulation, velocity diagrams in the annulus 

cross section, as well as the temperature and viscosity field distribu-

tions in the flow area, were obtained. The characteristic results of 

numerical simulation considering the dependence of fluid viscosity 

on temperature are shown in Fig. 2. 

 
Figure.2. Velocity (a) and temperature (b) distributions in the annular 

channel. 

The influence of heat exchange conditions on the annular walls 

and rheological parameters of liquid on the flow character are inves-

tigated. This work is supported by the Russian Science Foundation 

under grant № 22-21-00915. 
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The principle of operation of the bridge rectifier 

(Принцип действия мостового выпрямителя) 
 

Alternating current makes up the majority of the electricity 

consumed. And to convert it to a constant, various devices are used, 

for example, rectifiers.  

 

 
Fig. 1 The electrical circuit and the form of the output voltage of the bridge rectifier. 

 

Rectifiers are called electrical scheme designed to convert al-

ternating current (AC) energy into direct current (DC) energy. The 

most commonly used rectifier circuit is a bridge. It consists of a 
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transformer and four diodes, which are the shoulders of the bridge. 

During the positive half cycle of the AC voltage, diodes Д1 

and Д2 are forward biased while diodes Д3 and Д4 are reverse biased. 

This creates a positive voltage across the load resistor. During the 

next half-cycle, the polarity of the alternating voltage is reversed. 

Now diodes Д3 and Д4 are forward biased, and diodes Д1 and Д2 are 

reverse biased. This also creates a positive voltage across the load 

resistor as before. Regardless of the polarity of the input voltage, the 

polarity at the load is constant, and the current in the load flows in 

one direction. Thus, the circuit converts the input AC voltage into a 

pulsating DC voltage.  

A single-phase full-wave bridge circuit is characterized by a 

high-power transformer utilization factor and therefore can be rec-

ommended for use in high-power devices with output voltages from 

tens to hundreds of volts. Advantages is a less reverse voltage on the 

diodes by 2 times, smaller dimensions, higher transformer utilization 

than in a circuit with a midpoint. The disadvantage is that the voltage 

drop on the diodes is 2 times greater. The ripple coefficient of the 

bridge circuit without filter Kp = 0.67, which is the advantage of this 

circuit. 
© Самигуллина Анжела, 2022 
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FEM based numerical approach for modelling of sintering 
(Численный подход на основе МКЭ для моделирования спекания) 

 

Sintering is a manufacturing process used to produce various 

parts from metal or ceramic powder blends. The basic concept of the 

sintering process is the consolidation of loose or slightly bonded 

powders at high temperatures close to the melting point, under or free 

of pressure. Sintering is a complex process affected by many factors 

and there are different ways to classify sintering models. Depending 
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on the scale of the medium under consideration, simulation ap-

proaches can be divided into atomic, microstructural, and continuum. 

The use of microstructural and atomic models does not make 

it possible to correctly predict the anisotropic change in the shape of 

the whole product, to take into account the effect of external fields. 

These problems can be solved only within the framework of macro-

scopic description. 

 

 
Fig. 1. Schematic representation of sintering. 

 

In this work, the process of free sintering of a ceramic prod-

uct is studied using an approach based on the theory of nonlinear-

viscous deformation of porous bodies. The equation linking the stress 

tensor with the strain rate tensor is supplemented with relations for 

shear and bulk viscosities, effective sintering stress and kinematic 

condition for porosity [1]. The anisotropy is accounted for by empiri-

cal relations for the change in viscosity of each specific material 

along each spatial direction. The numerical implementation of the 

model is carried out using the finite element method (FEM) and test 

calculations are performed for several variants of the area geometry. 

The study was carried out within the grant of the Republic of 

Bashkortostan for state support of scientific research led by leading 

scientists. 
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Determination of the fluid flow rate in the injection well,  

taking into account the inertia of the sensor of the  

thermoanemometer at a variable speed of the device 

(Определение скорости потока жидкости в нагнетательной 

скважине с учетом инерционности датчика термоанемометра 

при переменной скорости движения прибора) 
 

The task of accurately determining the fluid flow rate in the 

injection well is an important task of monitoring the development of 

the field. The exact value of the fluid flow rate allows you to deter-

mine the pick-up of each perforation interval, to estimate the amount 

of leakage in the presence of a violation of the column. 

There are methods to measure the flow rate, each of which 

has its advantages and disadvantages. Currently, flowmeters are used 

based on pressure drop, mechanical determination of inflow in the 

well, multiphase flow is possible with the use of equipment from 

companies such as Schlumberger and Roxar. Determination of the 

flow rate using a borehole thermoanemometer is possible only with 

the temperature distribution in the production well in the heat ex-

change zone and for a single-phase flow when the device moves 

close to the flow rate [1,2,3,4]. 

There is a technique for determining the fluid flow rate in the 

injection well according to the data of the borehole thermodebitom-

eter [1]: when the device moves with the flow rate, the maximum 

temperature value is observed on the measurement. 

 
Fig.1. – Temperature dependence on the acceleration of the device. 
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The author of this technique suggests taking into account the 

inertia of the temperature sensor as the average value between the 

values obtained with accelerated and slow motion of the device. It is 

known that the inertia of the temperature sensor can be taken into 

account as follows [2]: 

 [m/h] 

where -  - reservoir capacity, in m,  – inertia of the ther-

mometer, s 

As a result of the work, the recalculated dependence of the 

thermomanometer reading on the depth was obtained and the fluid 

flow velocity was determined at depths corresponding to the maxi-

mum values of the thermomanometer: 
 

 
 

Fig.2. – Thermograms of the borehole thermodebitometer. The black curve (STD) is 

the original one. The red curve (STD_s) is a curve adjusted for inertia. 
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Organic electronics in sensing  

(Органическая электроника в сенсорике) 

 

Organic electronics is a relatively new area of materials sci-

ence dealing with the design, synthesis, characterization, and applica-

tion of organic molecules or polymers for electronics applications. 

Organic electronic materials are created from organic (carbon) mole-

cules or polymers and can be used to create transistors or photocells.  

In 1862, Henry Letheby investigated polyaniline, which sub-

sequently showed its electrical conductivity. Work on other polymer-

ic organic materials began in earnest only in the 1960s. Today, poly-

aniline is the most studied conductive organic polymer. Most organic 

polymers are inherently insulators. However, there are several poly-

mers with intrinsic conductivity.  

Conductive polymers exhibit electronic, magnetic, wetting, 

mechanical, optical, and microwave absorbing properties. Such pol-

ymers show promise in antistatic materials and are used in the manu-

facture of displays and batteries. Organic light emitting diodes 

(OLED) have become the most successful use of organic electronics, 

and today we can already use them as part of OLED displays in some 

high-end TVs and smartphones. 

The chemistry of organic materials can be changed in ways 

that are not possible with materials such as silicon. Organic semicon-

ductors can be made soluble and turned into ink. This means that you 

can print electronic circuits and produce components as fast as print-

ing newspapers. 
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This paper presents studies of the sensory properties of poly-

aniline (PANI) derivatives in modifications UG-114 and UG-115, in 

particular, the sensitivity to ammonia vapor (NH3) has been studied. 

Ceramic and polypropylene plates were used as substrates. 

The substrates were previously cleaned with ethanol. A thin layer of 

aluminum was used as a conductive layer of the substrate, which was 

obtained by deposition in a vacuum environment, the width of the 

insulating barrier was 50 µm. Next, the thin films obtained by cen-

trifugation were annealed in an oven at a temperature of 100°C for 10 

minutes, in accordance with the classical methodology. 

The obtained measurements revealed that PANI react to the 

presence of NH3 in the surrounding atmosphere by a drop in conduc-

tivity However, it is worth noting that this drop is also affected by the 

degradation of the polymer due to the oxidation process. The scatter 

in the data is due to the error of the ammonia reference sensor, as 

well as the increasing humidity of the atmosphere due to the use of 

10% aqueous ammonia. Ultimately, the PANI conductivity reached a 

certain threshold, after which it remained unchanged. 

Numerous repetitions of the experiment confirm that PANI 

lose their conductive properties over time. This behavior is due to the 

volatilization of doped chlorine atoms from the PANI surface, due to 

which the conduction mechanism arises. Placing the sample in chlo-

rine vapor temporarily restores PANI's conductivity and sensory 

properties. 

Preservation of the conductive properties of PANI is one of 

the key areas of our research. The use of organic electronics is a 

promising direction in the field of the Internet of Things due to the 

convenience of synthesis, flexibility and low cost of production of 

such solutions. Already today, organic electronics is used in the pro-

duction of displays for smartphones and TV, solar energy and flexible 

electronics. Thus, organic polymers also have potential in sensors due 

to their unlimited chemical properties, which allow the creation of 

many types of polymers with selective sensitivity.  
© Юмалин Тимур, 2022 
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Effect of polylactide processing conditions on its rheological  

characteristics (Влияние условий переработки полилактида  

на его реологические характеристики) 
 

Natural and synthetic biodegradable polymers have recently 

attracted increasing attention of scientists, since in the future they can 

replace traditional plastics obtained from petroleum feedstocks. For 

example, transparent, colorless polylactide (PLA), a lactic acid 

polymerization product formed during the enzymatic fermentation of 

many crops, with good mechanical characteristics and biocompatibil-

ity, is a very promising polymer for agriculture, packaging, medicine, 

etc. Based on PLA, implants are created to be used for drug delivery. 

The great advantage of PLA is that, unlike most natural polymers, it 

is a thermoplastic polymer that can be processed by all methods that 

are used for processing thermoplastics. At the same time, the correct 

choice of conditions and parameters of the process allows obtaining 

materials with an optimal set of required characteristics. 

We used bio-101 PLA (Biopoly, Shanhai Huiang Industrial 

Co.) with a melting point of 150°C. The processing was carried out in 

the melt on a laboratory plastograph "Plastograph EC" (Brabender, 

Germany) at a load of 200 N. The plastograph is designed in such a 

way so as to create the maximum possible turbulent flow, a high level 

of shear action of polymer melts under conditions when a nonlinear 

viscoelastic reaction of materials is manifested for a shift. The resi-

dence time in the plastograph chamber varied from 5 to 40 minutes, 

the temperature is from 150 to 210 °С. The rotation speed of the ro-

tors is from 10 to 120 rpm, which corresponded to shear rates from 1 

to 213 s
-1

. The amount of loaded polymer is from 10 to 25 g. Pressing 

has been carried out on an automatic hydraulic press "AutoMH-NE" 

(Carver, USA) at 190°C and holding under pressure from 500 to 

10000 kgf for 5 min. Since the melting temperature of the studied 
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PLA sample is 150°С, the temperature in the plastograph varies from 

160°С and higher. 

It has been established that, first, the value of the melt flow 

index (MFR) of PLA that has not passed the plasticization stage 

(MFR = 3.8 g/10 min) coincides with the value of the MFR of PLA 

subjected to plasticization with minimal exposure (temperature of the 

order of 160-190 °С, rotor speed up to 5-10 rpm and exposure time 5-

10 minutes). Second, varying the plasticization time from 5 to 15 

minutes at low speeds (from 5 to 20 rpm) of screw rotation has prac-

tically no effect on the MFR values. On the contrary, an increase in 

the plasticization time over 15 minutes is accompanied by a certain 

increase in the MFI values (especially at high speeds). Third, the 

higher the temperature in the mixing chamber of the plastograph is, 

the higher the MFI values of the PLA samples are. However, a signif-

icant increase in the MFI values is observed only at the temperatures 

above 200°С. However, the additional impact on the samples during 

the pressing process leads to some increase in the MFI even at the 

temperatures below 200 °С, low rotor speed and short mixing times. 

Thus, from a rheological point of view, the optimal conditions for 

obtaining materials based on PLA should be recognized as the condi-

tions for obtaining samples with a mixing time of 5-10 minutes, a 

screw rotation speed being 5-20 rpm and pressing conditions being 

1000-5000 kgf. 
© Бакирова Элина, 2022 
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Adsorption of limonen enantiomers on the chiral immovable  

phase of γ-glycine (Адсорбция энантиомеров лимонена  

на хиральной неподвижной фазе γ-глицина) 
 

Today, obtaining optically pure compounds is of great inter-
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est not only for specialists in the field of organic chemistry, but also 

for analytical chemists. Chiral chromatography can be a successful 

method for establishing the enantiomeric purity of organic com-

pounds, biological substances, and drugs. To determine the ability of 

chromatographic stationary phases to chiral recognition, it is possible 

to use the method of chiral gas chromatography. In this work, the ad-

sorption of limonene enantiomers on γ-glycine crystals has been stud-

ied by reverse gas chromatography. 

Crystals of γ-glycine obtained under the conditions of Wied-

ma maturation were chosen as the initial adsorbent. The excess of γ-

glycine was added into a flat-bottomed flask with a saturated solution 

of water in a ratio of the substance dissolved in water and precipitate 

of 1:0.25. Then the suspension was stirred at the temperature of 33°C 

until dissolved. The resulting solution was gradually cooled to room 

temperature with intensive stirring, and then the content of the flask 

was left for 2 days for the crystals to emerge. The crystals obtained 

were filtered off and dried to constant weight in oven. 

The study was carried out on the gas chromatograph Chro-

mos GKh-1000 with a flame ionization detector. The velocity of car-

rier gas helium was 2-3 ml / min. Working temperatures varied from 

90 to 180˚С. Limonene enantiomers were used as test adsorbates. 

From the obtained experimental data, the adsorption area and partial 

pressure were calculated; the adsorption isotherms were built as well. 

As a result of research, it was found that the isotherms differ 

at temperatures of 100, 120, 130, 150˚С. It should also be noted that 

(R) - limonene is retained more strongly. At 170°C, there is no differ-

ence, since γ-glycine is converted to α-glycine. 

Thus, the proposed stationary phase based on γ-glycine is ca-

pable of chiral recognition of limonene enantiomers at temperatures 

below 170°C. 
© Гильфанова Эльмира, 2022 
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Adsorption of organic compounds at stationary phase  

of glycine crystals (Адсорбция органических соединений  

на неподвижной фазе кристаллов глицина) 
 

Different behavior of enantiomers in biological systems ne-

cessitated the development of analytical methods for determining the 

enantiomeric composition and purity of drugs or their metabolites. 

By dividing the drug into optical isomers, it is possible to study the 

difference in the pharmacokinetic behavior of these isomers. In this 

regard, chiral chromatography is of great interest to chemists. In this 

work, the adsorption of limonene enantiomers on a newly developed 

stationary phase for chromatography based on glycine crystals was 

studied by the method of reverse gas chromatography. 

The initial adsorbent was pure glycine crystals. It was found 

from the literature data that α-glycine is achiral, since their symmetry 

group does not correspond to any of the 65 chiral dimensional groups, 

whereas γ-glycine crystals are chiral. Two adsorbents based on gly-

cine crystals were obtained by two methods - from a water solution 

and an ammonia solvent. The technique included heating the saturat-

ed solution while stirring, followed by cooling to room temperature. 

Then the solution was filtered to obtain powdered glycine crystals. 

The crystals were dried in vacuum, and then the adsorbent was dried 

in oven to constant mass. 

The study was carried out on the gas chromatograph Chro-

mos GKh-1000 with a flame ionization detector. Limonene enantio-

mers were used as test adsorbates. Temperatures varied from 90 to 

160 °C. The carrier gas velocity was 3 ml / min. 

As a result of the studies, adsorption isotherms were obtained 

on γ-glycine crystals, which show the difference in the retention of 

(R) -limonene and (S) -limonene, whereas the adsorption isotherms 

obtained on α-glycine crystals coincide, since these crystals are not 
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capable of chiral recognition, as we know from the literature data. 

Thus, it was proved by the method of reverse gas chromatog-

raphy that α-glycine is not capable of producing chiral crystals. 
© Гильфанова Эльмира, 2022 
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Synthesis of furan analog of N-benzyltetrahydroisoquinoline  

alkaloids based on 5-hydroxymethylfurfurоl (Синтез фуранового  

аналога N-бензилтетрагидроизохинолиновых алкалоидов  

на основе 5-гидроксиметилфурфурола) 
 

Alkaloids of the isoquinoline series are a large group of natural 

compounds that exhibit high biological activity. Natural and synthet-

ic compounds with 1,2,3,4-tetrahydroisoquinoline fragment express 

biological activity to infectious pathogens and neurodegenerative 

disorders. For this reason, obtaining structural analogues of the 

1,2,3,4-tetrahydroisoquinoline series is considered as an urgent task. 

N-Benzyltetrahydroisoquinoline alkaloid sendaverine 1 and its 

analogues, which were taken from plant materials and obtained syn-

thetically, are widely used. Dubiamine 2, derived from the plant Co-

rydalis dubia, is used in the treatment of infectious diseases[2,3]. 

This work presents the synthesis of a new representative of this group 

of alkaloids, which contains a furan fragment based on 5-

hydroxymethylfurfural (5-HMF). 

 

 
Synthesis of 5-HMF [4, 5] and homoveratrilamine 3 [6] was 

carried out by the methods recognized in modern chemistry. The use 

of the latter in equimolar quantities served to form Schiff base 4 in 

boiling benzene medium during azeotropic distillation of water using 
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a Dean-Stark nozzle. After removal of solvent on a rotary evaporator, 

imine 4 was reacted with NaBH4 at 0-5ºC in methanol medium with-

out additional purification. Amine 5 was obtained by extraction with 

methylene chloride. The extract was washed with water, dried with 

Na2SO4, the solvent was evaporated and amine 5 was transferred with 

hydrochloric acid in dry acetone medium [7].  

Thus, 1,2,3,4-tetrahydroisoquinoline alkaloid 6 was synthe-

sized by the Pictet-Spengler reaction from amine 5, which was ob-

tained through chemical transformations of homoveratrilamine 3 and 

5-HMF.  
 

 
a. C6H6, 80ºC; b. MeOH, NaBH4, 0-5ºC; c. (CH3)2CO, HCl; d. MeOH, 

H2CO(30%). 

 

The structure of compounds 5, 6 is confirmed by spectral char-

acteristics [6]. 

The work was carried out in accordance with the research 

work plan of Ufa Institute of Chemistry of the Russian Academy of 

Sciences (No. 1021062311390-1-1.4.1) using the equipment of the 

Center for Collective Use "Chemistry" of Ufa Institute of Chemistry 

of the Russian Academy of Sciences. 
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New cross-conjugate adducts of anti-cancer action based  

on hexachlorocyclopentadiene 

(Новые кросс-сопряженные аддукты противоракового  

действия на основе гексахлорциклопентадиена) 

 

Compounds of natural origin containing a chlorine atom in 

the cyclopentenone fragment (cryptosporioposin, punaglandins, 

chlorvulones, etc.) exhibit a wide range of pharmacological activity 

(antiviral, antibacterial, antifungal, anti-cancer, etc.) [1], [2] and, as a 
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rule, are more active than their chlorine-free analogues (for example, 

clavulones, etc.) [3].  

In chlorine-containing natural prostaglandins 1 and 2, the 

cross-conjugated cyclopentenone system is responsible for the mani-

festation of high antitumor activity, first, and secondly, the tertiary 

hydroxyl group in the ring part of the compound [4], [5].  

 

 
 

Taking into account all the above, we planned to obtain struc-

tures 13-17 similar in the cyclopentenone fragment with compounds 

1 and 2 13-17 (Scheme 1). The synthesis was performed based on 

dichlorocyclopentadiene-based dichlorocyclopentenedione 7 [6], [7] 

(Scheme 1) 
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Introduction of dione 7 in the Friedel-Crafts reaction with 

2,4,6-trimethoxybenzene resulted in the key synthone-5-(2,4,6-

trimethoxyphenyl)-4-chlorocyclopent-4-ene-1,3-dione 9 with a good 

yield. Next, adduct 10 is introduced into the aldol condensation reac-

tion (LDA action in THF at-78 ° C) with 10-12% aldehydes-12 corre-

sponding to (2Z,E)-2-arylidene (getarylidene)-5-(2,4,6-

trimethoxyphenyl)-4-chlorocyclopent-4-en-1,3-diones 14-16.  

By reacting 13,14 with methylbromoacetate in the presence of Zn in 

the Reformatsky reaction, new derivatives of 16,17 were obtained, 

which we propose as deeply modified "mimetics" of the above-

mentioned chlorine-containing prostaglandins. (Scheme 2) 
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Scheme 2 

 
Compounds 16 and 17 were tested for cytotoxic properties. 

At the same time, compound 16 showed a pronounced cytotoxic ef-

fect against adenocarcinoma of mamma MCF-7 (IC50 4.75 µm) and 

is moderately active against human hepatocellular carcinoma HepG2 

cells and HEK HEK293 cells. Compound 17 showed little activity in 

these studies. 
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Molecular complexes of apple pectin with L-histidine methyl ester 

(Молекулярные комплексы яблочного пектина с метиловым 

эфиром L-гистидина) 
 

Currently, the study of amino acids and their derivatives at-

tached to polysaccharides is one of the topical areas of bioorganic 

chemistry. Chemical fixation of amino acids on a polysaccharide ma-

trix makes it possible to create long-acting preparations with low tox-

icity and the necessary balance of lipophilic-hydrophilic properties 

[1]. Among the carrier biopolymers that can be used for this purpose, 

the most interesting are pectins, which are widely used in pharmaceu-

ticals to create new medical forms, which can reduce the toxicity of 

the original drug compound, increase therapeutic efficacy, and also 

acquire a prolonged action [2]. Among the essential amino acids, the 

use of histidine and its derivatives, which are part of the active cen-

ters of many enzymes and are precursors in the biosynthesis of his-

tamine, is promising. 

The purpose of this work is to study the interaction of L-

histidine methyl ester with apple pectin, to reveal the influence of the 

structure of the complexing agent and the biopolymer matrix on the 

effectiveness of their interaction. The formation of intermolecular 

complexes of apple pectin with methyl ester of L-histidine with a 

composition of 1:1 was established by spectrophotometry and pH-

metry. It has been established that the physiologically acceptable pH 

values of 6-7 are the most favorable range of complexation. The sta-
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bility constants and standard thermodynamic characteristics (ΔHº; 

ΔGº; ΔSº) of the complex formation process have been determined. It 

was found that the complex formation is controlled by the enthalpy 

component (∆Hº<0, ∆Sº>0) and proceeds spontaneously (∆Gº<0). 

Using IR, 1H, 13C NMR spectroscopy, it was shown that the com-

plexation of L-histidine methyl ester with pectin is carried out 

through the carboxyl groups of pectin and nitrogen atoms of the im-

idazole ring of the amino acid with additional stabilization of the 

complex through weak hydrogen bonds between the hydroxyl func-

tions of the biopolymer and the carbonyl groups of the organic agent . 

Pectins modified with L-histidine methyl ester can be proposed as 

long-acting drugs and active food supplements. 
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Development of a capillary column based on chiral guanine  

crystals obtained under the conditions of Viedma ripening  
(Исследование капиллярной колонки на основе хиральных  

кристаллов гуанина, полученных в условиях созревания Виедмы) 

 

Capillary gas chromatography (CGC) is one of the newest 

chromatographic methods. An important stage in the development of 

CGC was the transition from glass columns to quartz, which signifi-

cantly simplified the experimental technique and expanded the scope 
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of the method, since the quartz surface is more inert compared to 

glass. The rapid development of capillary chromatography is ex-

plained by a number of its advantages over the traditional method, 

the main of which is a higher separation capacity. In this regard, the 

development of new capillary columns capable of separating optical-

ly active substances is an urgent task. In this paper, a technique for 

applying chiral guanine crystals obtained under the conditions of 

Viedma ripening to the inner surface of the capillary column is ob-

served. To do this, we created and used the "adapter" – a device con-

sisting of special nanotubes, the function of which is to evenly apply 

the stationary phase to the inner surface of the capillary. 

The enantioselectivity of the obtained capillary column with 

respect to some enantiomers has been studied. The highest selectivity 

factor is 2 – bromoheptan racemate (T = 80°C, α = 1.16 and Rs= 

1.15) (Fig.1). For 2-chloropentane, the best separation is at T = 90°C 

at α = 1.23, and Rs = 3.67 (Fig.2). 
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Fig. 1. The chromatogram of separation of 2-bromoheptan at T = 80°C, α = 

1.16 in the guanine-based phase. 
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Fig. 2. The chromatogram of separation of 2-chloropentane at T = 90°C (α = 

1.23) in the guanine-based phase. 
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Antioxidantproperties (1R, 9R, 10R, 13S)-9-methoxy-8,11,15-

trioxatetracyclo[7.4.1.110, 13.02.7] pentadeka-2,4,6-trien-5-ola 

(Антиоксидантные свойства (1R,9R,10R,13S)-9-метокси-

8,11,15-триоксатетрацикло[7.4.1.110,13.02.7]пентадека-2,4,6-

триен-5-ола) 

 

The effect of (1RR,9R,9R,10RR,13S)S-9-methoxy-8,11,15-

/trioxatetracyclo [7.4.1.110,13.02.7] pentadec-2,4,6-triene-5-ol (A) 

on the radical chain oxidation of 1,4-dioxane is considered. The reac-

tion kinetics was monitored by the rate of oxygen uptake by the man-

ometric method using a differential setup. Oxidation was initiated 

with 2,2 ' - azo-bis-isobutyronitrile at a temperature of 333 K. 
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(1RR,9R,9R,10RR,13S)S-9-methoxy-8,11,15-/trioxatetracyclo 

[7.4.1.110,13.02.7] pentadec-2,4,6-triene-5-ol 

 

It was found that the oxidation rate of 1,4-dioxane (w) in the 

presence of A decreases. The dependence of w on the concentration 

of A is found (Figure a). To calculate the effective rate constant (fk7) 

of the reaction of the 1,4-dioxane peroxyl radical with A, the depend-

ence was transformed in the coordinates of the equation (Figure b): 

F = w0·w
-1

 – w·(w0)
-1

 = fk7·[А]·(2k6·wi)
-0.5

,    (1) 

here wi is the initiation rate, f is the stoichiometric inhibition co-

efficient, [A] is the initial concentration of compound A (in mol l
-1

), 

w0 and w are the initial oxygen uptake rates in the absence and pres-

ence of the inhibitor, respectively (in mol l
-1

s
-1

), 2k6 and fk7 are the 

rate constants of oxidation chain breakage by the recombination reac-

tion of 1,4-dioxane peroxyl radicals and on inhibitor molecules, re-

spectively (in l mol
-1

s
-1

), 2k6=
109

 l * mol
-1

·s
-1

. 

Linear dependence of the parameter F on [A] (Figure b) allowed 

us to find the effective inhibition constant fk7 = (5.1±0.4) × 10
3
 l mol

-

1
 s

-1
. This indicates that the studied compound is an oxidation inhibi-

tor. 
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Figure a and b.Dependence of (a) the initial oxidation rate of 1,4-dioxane on 

the concentration of [A] and its transformation (b) in the coordinates of 

equation (1). 

Reaction conditions: [1,4-dioxane] = 10.5 mol / L, wi = 1.1 × 10-7
-7

mol 

* L
-1

·s
-1

, 333 K 
 

The work was carried out in accordance with the research plan 

of the Ural Branch of the Ural Research Center of the Russian Acad-

emy of Sciences on the topics "Mechanism and kinetic regularities of 

oxidative transformations involving highly active intermediates in 

chemical and biochemical processes" and "Carbohydrates in the syn-

thesis of chiral carbo - and heterocyclic biologically active com-

pounds". 
© Мигранов Алмаз, Халилова Ю.А.,

 
Файзуллина Л.Х., 2022 



 

157 

Мухамедзянова Динара, Иванова Татьяна 

БашГУ, химический факультет, 2 курс 

Консультант по английскому языку: 

к.филол.н., доцент Бен Шушан А.А. 

 

Chirality in supramolecular structures  

(Хиральность в супрамолекулярных структурах) 

 

Optically active compounds have been interesting for scien-

tists since their discovery for more than 150 years. Despite a consid-

erable number of works devoted to this topic, the problem of separa-

tion of optical isomers is still relevant. 

The creation and study of structures highly ordered at the 

atomic level is an important task in nanochemistry. They, in turn, are 

associated with optical active compounds, which are characterized by 

chirality. Among materials structured at the nanoscale, 2D supramo-

lecular structures of heterocyclic compounds are singled out. 

Not so long ago, it was found that the absence of a source of 

chirality in the initial molecules also allows the formation of supra-

structures. This is due to the fact that chirality can be induced by var-

ious factors: the polarization of light, an optically pure solvent, mix-

ing, and temperature effects. 

Relationship between the induction of chirality for multilayer 

supramolecular structures and the effect of the formation of pure en-

antiomorphic crystals is also important (Kondepudi effect, Viedma 

maturation). 

The object of our study is the final qualification work of 

Zaripova A.I. “Study of the ability of adsorbents modified with het-

erocyclic compounds in the Viedma maturation mode to chiral recog-

nition”, in which it was found by polarimetry that adsorption by mod-

ified samples of menthol racemate leads to deracemization of the 

mixture. 

It was also found in the work that the angle of rotation of the 

plane of polarized light of solutions of menthol enantiomers decreas-

es unevenly as a result of adsorption, which proves the fundamental 

ability of chiral conglomerates to chiral recognition. 

Intermolecular interactions of suprastructures with various 

organic molecules, as well as the ability of these structures for mo-
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lecular recognition, remain poorly understood to this day. Since many 

biologically active substances have chirality: sugars, amino acids, 

enzymes on which DNA and RNA molecules are built, the study of 

this topic remains relevant today. Research in this area continues in 

2022 on the basis of the Faculty of Chemistry of the Bashkir State 

University. 
© Мухамедзянова Динара, Иванова Татьяна, 2022 
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Investigation of the chemical composition of the lime color  

Tilia cordata by the spectral method of NMR 
1
Н and 

13
С  

and mass spectrometry MALDI TOF 

(Исследование химического состава липового цвета  

Tilia cordata, с помощью спектральных методов ЯМР 
1
Н и 

13
С  

и масс-спектрометрией MALDI TOF. 

 

Tilia cordata Mill. (Tiliaceae) is used in folk medicine as a 

non-narcotic sedative for sleep disorders and anxiety. Anxiolytic ef-

fect of Tilia species such as T. americana var. Mexicana is associated 

with the presence of tiliroside in the composition. Phytochemical 

studies have shown that Tilia species contain esters, aliphatic acids, 

terpenoids, quercetin and kaempferol derivatives, phenolic com-

pounds, condensed tannins and coumarin derivatives. T. americana 

var. Mexicana contains several flavonoids such as rutin, hyperoside 

and quercitrin. Tiliroside is one of the main flavonoids of this species. 

The object of our research was the lime flower Tilia cordata, 

collected in the Arkhangelsk region of the Republic of Bashkortostan. 

Identification of the components of the low-polar fraction of lime-

colored Tilia cordata was carried out using a gas chromato–mass 

spectrometer equipped with a capillary column at an ion source tem-

perature of 200 C and an ionization energy of 70eV. Kovacs retention 
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indices were determined for each component of the mixture. 

Thus, using the chromatography-mass spectrometry method, 

the chemical composition of the components of the low-polar frac-

tion of lime-colored Tilia cordata was determined. 25 compounds of 

the benzene series, cyclic and acyclic terpenoids, unsaturated alco-

hols and flavonoids have been identified. 

Phenolic acids and flavonoids in the lime color Tilia cordata 

can be identified by colorimetric method, thin-layer chromatography, 

chromato-mass spectrometry, high-performance liquid chromatog-

raphy and high-resolution tandem mass spectrometry. Chromato-

graphic methods combined with mass spectrometry provide detailed 

information in the identification and quantification of known flavo-

noids and phenolic compounds. In comparison with the above analyt-

ical methods, identification by 2D NMR spectroscopy makes it pos-

sible to unambiguously and accurately determine the structure of all 

organic compounds contained in a plant. 

We have conducted studies of the chemical composition of 

the lime-colored Tilia cordata, using 1H and 13C NMR spectral 

methods (HMBC, HSQC, DEPT, NOESY), MALDI TOF mass spec-

trometry. 

By extraction with lime-colored Tilia cordata ethyl alcohol 

and subsequent separation by column chromatography, we isolated 

and identified using modern spectral methods of 1H, 13C NMR and 

MALDI TOF mass spectrometry phenolic compounds (2,5-

dimethoxyphenyl) acrylic acid, flavonoid cinaroside (luteolin-7-

glycoside) and flavanone (5,7-dihydroxyflavone). 
© Мухамедьярова Айгуль, 2022 
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Features of gels rheological behavior 

(Особенности реологического поведения гелей) 

 

Polyelectrolyte complexes (PEC) of natural polymers are in-

creasingly used as the basis of biomedical gel materials. This fact is 

associated with a number of advantages of such hydrogels: bio- and 

hemocompatibility, high viscosity, ability to biodegradation and bio-

adhesion. Also, the advantage of using PEC is the ability to control 

the process of creating gel materials with a given set of properties by 

regulating the external conditions of their formation and ratio of the 

initial components. The rheological behavior of polymer gels is very 

sensitive to small changes in the polymer structure, which is ideal for 

studying the formation of polyelectrolyte complexes due to varying 

external parameters (pH and ionic strength of the medium, polymer 

concentration, etc.) [1]. For the formation of gels in this work, PEC 

based on the sodium salt of chitosan succinyl (SHTZ) and N,N-

diallyl-N,N-dimethylammonium chloride (PDADMACH) were used. 

The choice of these polymers is determined by the prospects of their 

use in medical materials. The purpose of this work is to study the 

rheological properties of gels based on PEC SHTZ-PDADMAH de-

pending on the composition of the reaction medium. 

It is established that for all the studied ratios of the initial 

components of the PEC, they are characterized by a non-Newtonian 

behavior during flow, characteristic of pseudoplastic liquids. In the 

presence of a low molecular weight electrolyte (sodium chloride), 

with an increase in its concentration, the viscosity values decrease. 

This fact is explained by a shift in the equilibrium of the interpoly-

electrolyte reaction towards the destruction of the complex and a de-

crease in the number of labile nodes of the meshing grid. 

When conducting rheological studies in the mode of non-

destructive measurements of the substance structure - the oscillation 

mode - it is shown that for hydrogels in the presence of a low-
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molecular electrolyte and in an acetate buffer (pH = 2.1), the value of 

the critical frequency f, at which the value of the accumulation modu-

lus becomes greater than the loss modulus, is less than that of hydro-

gels in distilled water, which indicates an increase in elastic proper-

ties of PEC. 
 

 
а 

 

b  
 

Figure. The dependence of the complex viscosity ,, the accumulation 

modulus and the loss modulus on the oscillation frequency f of a PEC 

based on SHTZ and PDADMAH with a molar ratio z=0.8 in distilled water 

(pH=6.2) (a) and in an acetate buffer (pH=2.1). The initial concentrations of 

SHTZ and PDADMACH are 1% by weight. 
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There is an increase in the yield strength of gels with an in-

crease in the molar ratio of the initial components due to an increase 

in the system of a more structured SHTZ in systems with distilled 

water and buffer (pH = 2.1) and a decrease in the yield strength oc-

curs in a system with salt containing 0.1 M and 0.15 M sodium chlo-

ride. 
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Synthesis of Indole Derivatives with potential cytotoxic Activity 

(Синтез производных индола с потенциальной  

цитотоксической активностью) 

 

Well-known indole alkaloids such as vincristine and vinblas-

tine are effective antitumor remedies. That is why the search for new 

antitumor agents among synthetic derivatives of the indole is an ur-

gent task of modern organic and medical chemistry. A library of new 

derivatives of indole (starting blocks for subsequent cycloaddition 

reactions) was obtained; 3-indole carbaldehyde 1 was used as a start-

ing material. The condensation reactions of the aldehyde group of 1 

as Knevenagel reaction (with malonic esters), the Henry reaction 

(with nitromethane) and condensation with acetone (in alkali medi-

um) were realized (see Scheme 1). The yields of products 2, 3 and 8 

were from 78 to 92%. 



 

163 

 

 

Reagents and conditions: a) (CH3)2CO, 10% NaOH, H2O; 

b) CH3NO2, AcONH4, AcOH, 70 °C; c) Ph3P

MeBr


, BuLi, THF, 

70  20 °C; d)  Ph3P

CH2COOMeBr


, NaOMe, MeOH; e) PhNHOH, 

MgSO4, CH2Cl2, 20 °C; f) NH2OHH2SO4, Py, 20 °C4; malonic ester, 

Py, AcOH, toluene, 110 
о
С. 

Scheme 1 

 

The corresponding phosphorus ylides were generated in situ 

from phosphonium salts of ethyl bromide or methyl ester of bromo-

acetic acid; their interaction with indole carbaldehyde 1 under Vittig 

reaction conditions led to products 4 and 5 with yields of 67 and 74%. 

Syntheses of oxime 7 and nitron 6 were carried out according to the 

classical methods – by interaction of 1 with hydroxylamine or phe-

nylhydroxylamine. It is necessary to mention that target azomethines 

7 and 6 were obtained with quantitative yields. Thus, important pre-

cursors for the synthesis of polycyclic derivatives of the indole series 

have been obtained on the basis of the available 3-indole carbalde-

hyde. 
© Сорокина Валерия, 2022 
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Synthesis of a Cobalt-Alkyne Complex Based on the  

4H-Thieno[3,2-B]Pyrrolecarboxylate  

(Синтез кобальт-алкинового комплекса на основе  

производного 4h-тиено[3,2-b]пирролкарбоксилата) 

 

Nowadays, complexes of biologically active compounds con-

taining the alkyne-CO2(CO)6 group have increasingly attracted the 

attention of pharmacologists due to the possibility of changing the 

bioactivity profile with the introduction of cytotoxic properties [1]. 

CO2(CO)6 complexes with acetylenic pheromone precursors, terpenes, 

some drugs (aspirin, steroid hormone), etc. have been described. 

Dicobaltcarbonyl complexes with alkyne ligands (cobalt-

alkyne complexes) are currently accepted as a new class of cytotoxic 

agents. These compounds showed a clear cytotoxic effect on various 

human tumor cell lines. In addition to the function of potential cyto-

statics, cobalt-alkyne complexes have gained interest as labeling 

agents for bioactive molecules. 

Our aim is synthesis of a cobalt-alkyne complex, which in-

cludes a thienopyrrole block in its structure. 

It was necessary to solve the following tasks: 

1. Preparation of the starting N-propargyl derivative of 

thieno[3.2-b]pyrrolecarboxylate. 

2. Examination of the product for the presence of cytotoxic 

activity. 

Condensation of thiophenealdehyde with methyl ester of az-

idoacetic acid gave compound 1 in good yield, which was further 

involved in the intramolecular cyclization reaction. As a result, the 

product (2) was obtained. Its N-alkylation in THF of the sodium hy-

dride-activated ester 2 with propargyl bromide in the presence of a 

catalyst, tetrabutylammonium iodide, gave the corresponding substi-

tution product 3. 
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Methyl 4-benzyl-4H-thieno[3,2-b]pyrrolo-5-carboxylate (3). 

 

A solution of 0.06 g (0.33 mmol) of pyrrole in 2 ml of THF 

was added dropwise to a suspension of 55.0 mg (2.29 mmol) of NaH 

(previously washed with anhydrous hexane from a 55% suspension 

in mineral oil) in 10 ml of anhydrous THF under stirring in an argon 

atmosphere, and the mixture was stirred within 15 min. Then, 0.084 g 

(0.66 mmol) of benzyl bromide and a catalytic amount of NBu4I were 

added dropwise to the reaction mass, and the mixture was stirred 

while heating until the initial pyrrole was consumed (TLC monitor-

ing). The mass was cooled to room temperature and decomposed by 

adding a saturated solution of NH4Cl, the product was extracted with 

CH2Cl2 (3*20 ml). The solvent was evaporated, the residue was puri-

fied by column chromatography on SiO2 (eluent - petroleum ether - 

ethyl acetate, 5:1) and obtained 0.08 g (94%) of compound 3 in the 

form of slightly yellow crystals, mp. 81-83°C 

 
The reaction of cobalt octacarbonyldicobalt Co2(CO)8 with 

ether 3 [2] proceeded for 10-15 minutes in a THF solution in argon 

with a slight excess of cobalt-carbonyl compound and led to conju-

gate 4 in good yield. 

The resulting compound 4 was tested at the Institute of Bio-

chemistry and Genetics of the Ural Federal Research Center of the 

Russian Academy of Sciences for the presence of cytotoxic activity, 
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which showed moderate activity on the SH-SY5Y cell line (table 1). 

№ 

п/п 

IC50, мкМ 

Hek293 A-549 MCF-7 SH-SY5Y 

4 59.42 ± 17.68 
>100 

(p=0,0007) 
52.99 ± 7.16 

26.09 ± 6.14 

(p=0,0002) 

 

Based on the work done, the following conclusions can be 

drawn: 

1. The synthesis of a cobalt-alkyne complex containing a 

thienopyrrole block in its structure is proposed. 

2. The study of the cytotoxic activity of compound 4 showed 

the presence of moderate activity on the SH-SY5Y cell line 
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Interaction of uracil derivatives with acetylsalicylic acid 

(Взаимодействие производных урацила с ацетилсалициловой  

кислотой) 

 

Uracil derivatives have attracted the attention of pharmacolo-

gists and research chemists for a long time. Great interest to uracils is 

determined by their ability to form complex compounds with poly-
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functional acids, which can be used to get more effective drug formu-

lation. Besides, complex compounds are expected to provide higher 

biological activity and low toxicity compared to the mother substanc-

es. 

This work is devoted to the study of the interaction of uracil 

derivatives (UD) - 6-methyluracil, 5-bromo-6-methyluracil, 5-

fluorouracil, 5-chlorouracil with acetylsalicylic acid (ASA), determi-

nation of the composition, stability, and thermodynamic parameters 

of the resulting complexes. Complexation was studied by the spec-

trophotometric method at the absorption maxima of UD. Complex 

compounds (10
–5
10

–4
 mol / L) were obtained under balance condi-

tions at low concentrations of the initial reagents in aqueous solutions. 

Comparison of the ultraviolet spectrum of UD aqueous solutions and 

the products of their interaction with ASA showed some changes in 

the spectra: shifts of the maxima of the absorption bands of uracil 

derivatives to shorter wavelengths with the addition of ASA and an 

increase in the intensities of the peaks of the absorption bands. These 

results obviously indicate intermolecular interactions between uracil 

derivatives and acetylsalicylic acid, which results in the production of 

complex compounds.  

Using the method of isomolar series, the composition of 

complex compounds was determined, which turned out to be equal to 

1: 1, i.e. the uracil derivatives interact with acetylsalicylic acid in 

equimolecular proportion. It was found that a change in temperature 

in the range of 291-316 K does not affect the composition of the 

complexes. Using the method of molar ratios, the stability constants 

of complex compounds formed by UD and ASA were calculated. It 

turned out that with an increase in temperature, the stability constants 

of the studied complexes decrease. Based on the results obtained, the 

thermodynamic parameters of the complexation process of a number 

of uracil derivatives (6-methyluracil, 5-bromo-6-methyluracil, 5-

fluorouracil, 5-chlorouracil) with acetylsalicylic acid in aqueous solu-

tions were calculated.  

The study was supported by a grant from the Russian Science Foun-

dation (project No. 19-73-20073). 
© Хасанова Регина, 2022 
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Physicochemical laws of the interaction of 

6-aminouracil and 5-bromo-6-methyluracil with oxidized  

polyvinyl alcohol fraction 

(Физико-химические закономерности взаимодействия 

6-аминоурацила и 5-бром-6-метилурацила с окисленной 

 фракцией поливинилового спирта) 

 

Nowadays in the field of pharmacy there is a problem of cre-

ating modified drugs that will have a number of improved properties 

(increased efficiency and low toxicity) compared to their counterparts. 

There are a large number of methods for obtaining such drugs. One 

of them is the placement of known drugs on polymer substrates. It is 

expected that this approach will reduce the toxicity of drugs and give 

them a prolonged effect, which will ultimately lead to an increase in 

the effectiveness of the drug. Natural and synthetic polymers, as well 

as their oxidized fractions, can act as polymeric substrates. In this 

work, an oxidized fraction of polyvinyl alcohol (OF PVA), which has 

a lower molecular weight and a higher complexing ability as com-

pared to the initial substrate, was used as a carrier. The biologically 

active compounds used were 6-aminouracil and 5-bromo-6-

methyluracil, which have an antioxidant effect. 

OF PVA was obtained by oxidation of polyvinyl alcohol with 

hydrogen peroxide according to the established procedure. The inter-

action of uracils with the oxidized PVA fraction was studied by UV-

spectroscopy. Complex compounds were obtained under equilibrium 

conditions at low concentrations of the starting reagents in aqueous 

solutions. It was found that under these conditions, 6-aminouracil and 

5-bromo-6-methyluracil form 1: 1 complex compounds with OF PVA, 

that is one uracil molecule per one carboxyl group of the oxidized 

polyvinyl alcohol fraction. 

The experimental data obtained by the method of molar rati-

os made it possible to calculate the stability constants (K) of the 
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complexes formed. The study of the dependences K = f (T) in the 

temperature range 291-316 K showed that the values of K decrease 

with increasing temperature. Based on the results obtained, the ther-

modynamic parameters of complexation were calculated, indicating 

the spontaneity and exothermicity of the process under study. 

This work was supported by the Russian Science Foundation (project 

No. 19-73-20073). 
© Хасанова Регина, 2022 
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Determination of catalytic activity of H-HSY and H-USY zeolites  

in the Claisen rearrangement of allyl phenyl ether (Определение  

каталитической активности цеолитов марки H-HSY и H- 

USY в перегруппировке Кляйзена аллилфенилового эфира)  

 

Zeolites are well known as acidic catalysts. Their perfor-

mance can often be regulated by choosing the most appropriate archi-

tecture of canals out of many known structures, which differ in size, 

shape and canal connectivity. These porous materials undergo sec-

ondary processing and enable synthesis with no solvents, which cor-

responds to the principles of green chemistry and allows to qualify 

these materials as environmentally friendly. 

There are a lot of examples of application of zeolites as cata-

lysts in literature [3,3] - sigmatropic rearrangement or the Claisen 

rearrangement on the example of allyl phenyl ether with obtainment 

of ortho-allylphenol and its following cyclization into 2-methyl-2,3-

dihydrobenzofuran. For catalysis of these processes the following 

zeolites were used: BEA/37,5, FAU/15, MFI/75, H - mordenite/6,7,H 

- B/12,7, H - ZSM - 5, Na - ZSM - 5, UDaT – 5 (in different ratios of 

Si/Al and individual selection of the reactions conditions and sol-

vents) [1 - 3]. 
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We set our goal to examine the catalytic effect of zeolites H-

HSY and H-USY on the Claisen rearrangement (Scheme 1). 
Scheme 1 

 

 
 

The Claisen rearrangement was carried out in glass ampoules with 

constant stirring at 230 °С, the reaction time was 60 and 120 min. 

Zeolites H-HSY and H-USY in the amount of 5% of the reaction 

mixture mass were used as  catalysts. 

Ortho-allylphenol, 2-methyl-2,3-dihydrobenzofuran and phe-

nol content in the reaction mixture was determined chromatograph-

ically by using internal standard method. Phenetole was used as an 

internal standard. The results are presented in table 1. 
Table 1 

 

Time (min)/ 

Temperature 

(°C) 

 Product (%) 

A B C D 

60/230 H-USY 61,9 30,7 3,5 3,7 

H-HSY 20,8 70,4 8,4 0,04 

without zeo-

lite additives 

87,5 1 1,9 9,4 

120/230 H-USY 7,9 81,3 8,9 1,8 

H-HSY - 83,7 16,2 - 

without zeo-

lite additives 

68,5 

 

28,2 

 

1,9 

 

1,3 

 

 

The data obtained shows that zeolites H-HSY and H-USY 

demonstrate catalytic effect in the Claisen rearrangement of al-
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lylphenyl ether. The most significant yield of 2-methyl-2,3-

dihydrobenzofuran is observed with the use of zeolite H-HSY.  
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Molecular docking of ligands to the active site  

of deoxyuridine triphosphatase 

(Молекулярный докинг лигандов в активный центр дез-

оксиуридин трифосфатазы) 

 

Using molecular docking, the results of positioning 10 lig-

ands with a common structural formula (Fig. 1) in the active site of 

deoxyuridine triphosphatase (dUTPase) were obtained. In the course 

of the studies performed using the evaluation function of the Auto-

Dock 4.2.6 software package, the active optimal conformations for 

all ligands in the active site of dUTPase were determined and the 

numerical values of the efficiency of binding of these ligands to the 

active site of the enzyme were determined. 
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Fig.1 General structural formula of ligands 

 

The preferred docking solutions were those ligand confor-

mations that were in an energetically favorable state. As a result of 

molecular docking for 10 ligands, the thermodynamic characteristics 

of binding (Ebind and Kinh) to the dUTPase active site were evaluated. 

Ebind values lie in the range -6.29 - -4.24 kcal/mol, Kinh in the range 

24.55-775.4 µmol. 

 

Fig. 2 Interactions of ligands with amino acid residues 
 

It was revealed that all ligands have hydrophobic interactions 

with the amino acid residue TYR105 (pi-pi-staking), as well as with 

two amino acids VAL65 and ILE101 (pi-Alkyl), (Fig. 2). 

The reported study was funded by the Russian Science Foun-

dation for Basic Research according to the research project No. 19-

73-20073. 
© Шульц Ангелина, 2022 



 

173 

Секция 2 
 

ПРОБЛЕМЫ 

ПРОФЕССИОНАЛЬНОЙ КОММУНИКАЦИИ 

 

АГРАРНЫЕ НАУКИ 
 

Мухутдинова Зарина 

БашГАУ, факультет агротехнологий и  

лесного хозяйства, 4 курс 

Консультант по немецкому языку: 

к.филол.н., доцент Шпар Т.В. 

 

Bewertungsmethodik des Erholungspotentials des Waldes (Ме-

тодика оценки рекреационного потенциала леса) 

 

Das Erholungspotential ist eine Gesamtheit natürlicher, kul-

turhistorischer und sozioökonomischer Voraussetzungen für die Or-

ganisation von Freizeitaktivitäten in einem bestimmten Gebiet. 

Die Bewertung natürlicher Komplexe ist eine Wiederspiege-

lung der Beziehungen zwischen einem Menschen und den Elementen 

seiner Umgebung oder der Umwelt als Ganzem sowie eine Reflexion 

der Beziehungen zwischen wechselwirkenden Objekten.  

Die Einschätzung kann von der Positionen eines Urlaubers 

und eines Veranstalters der Erholung durchgeführt werden. Der Ur-

lauber interessiert sich nur für die Bedingungen seiner eigenen Erho-

lung oder der Erholung seiner Familie an einem bestimmten Ort und 

zu einer bestimmten Jahreszeit innerhalb eines begrenzten Zeitraums. 

Der Veranstalter muss die Bedingungen für die Erholung großer und 

vielfältiger Gruppen von Menschen auf weiten Gebieten für eine lan-

ge Zeit, zu verschiedenen Jahreszeiten, mit einer großen Auswahl von 

verschiedenen Aktivitäten berücksichtigen.   

Die Etappen der Durchführung der Erholungsbewertung des 

Territoriums sind folgend: 1. Bestimmung der Ziele und Aufgaben 

der Forschung. 2. Bestimmung der bei der Bewertung zu berücksich-

tigenden Objekte und Werte. 3. Entwicklung von Bewertungsskalen 

für einzelne Indikatoren und allgemeine Integralabschätzung. 4. Er-
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haltung der einzelnen und integralen Abschätzungen. 5. Analyse der 

erhaltenen Bewertungen.  

Die Waldlandschaften werden nach 11 Merkmalen bewertet: 

1. Zusammensetzung und Form der Bestockung. 2. Die vorherr-

schende Baumart. 3. Waldlichtung, Rain. 4. Wasserobjekte. 5. Relief. 

6. Natur- und Kulturdenkmäler. 7. Gangbarkeit. 8. Die Nähe zur Stadt. 

9. Gepflegtheit. 10. Verschmutzung. 11. Waldmangel. 

Die komplexe Bewertung des Rekreationspotentials stützt 

sich auf drei Hauptwerte: Attraktivität, Komfort und Nachhaltigkeit. 

Deshalb sollten alle Maßnahmen, die zur Verbesserung des Rekreati-

onspotentials beitragen, darauf gerichtet sein, diese Werte zu verbes-

sern. 
© Мухутдинова Зарина, 2022 
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Problems of studying English and their solutions 

(Проблемы изучения английского языка и пути их решения) 

 

Learning any language is considered an urgent problem re-

gardless of time and place. It broadens our horizons, knowledge of 

the culture of the language being studied and, accordingly, becomes a 

priority condition for high qualification of any specialization.  

According to the Ethnologue source and the SIL International 

Institute, English took 3rd place, after Chinese and Spanish. English 

is used in everyday life in more than 137 countries around the world 

[1]. This is primarily due to the expansion of international relations 

and integration. Taking an essential role in socio-economic, scientific 

and technical plans, learning English becomes an integral part of an-

yone who wants to improve this language.  
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The main problems. 

In the modern world, there are many different methods of 

learning any language, it is enough to open a global network and find 

the necessary materials, plans and designs to achieve results. There 

are many peculiarities in independent work:  

1. The psychological approach is one of the most important 

criteria, with the wrong approach, the student burns out, which com-

pletely leads to emotional burnout or stress. This often happens when 

a student sets ambitious goals for himself in the short term. When 

learning a language, it takes a lot of time to master the elementary 

levels [3].  

2. The absence of a mentor – when studying independently, 

questions arise where it is difficult to find answers yourself or not at 

all. The teacher will guide you in the right direction and help you 

overcome obstacles [2].   

3. Grammar is the basis of any language. The teacher ex-

plains the rules of grammar to his students, the student's mood for 

learning also depends on the method of conveying information, it is 

because of grammar that the desire to learn the language disappears.  

4. Vocabulary – English has a specific vocabulary, since one 

word has several meanings, for example, the word ‘bar’ has approxi-

mately 52 meanings. On the other hand, words are not written pho-

netically. This means that they sound completely different if based on 

the spelling.  

5. Listening – the perception of a new language listening, if it 

is spoken, is quite difficult, given slang and wordplay. 

6. Speaking skills – a problem with an accent, ignorance of 

lexical means or grammar led to inability to communicate. Consoli-

dation of theoretical knowledge without practice will be a pitfall for 

the student [2].  

Decisions 

1. It is important to show understanding when learning a lan-

guage: you should not expect quick results and you should clearly 

follow the study plan. Discipline, patience and motivation are key 

factors for achieving the best results. It is necessary to distribute 

training into optimal options: loads every day, but with a small vol-

ume; every other day, but with a large volume [3].  

2. An independent approach to learning is a time–consuming 
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process, from correctly selected material to improving the pronuncia-

tion of words put in the correct grammatical form. This approach 

should be chosen when there are already concepts of lesson plans.  

3. Careful preparation of the teacher and explanation of the 

grammatical basics in the form of games and an intelligible construc-

tion ensures a deep understanding of the topic and the proper assimi-

lation of information. 

4. It is necessary to pay attention to contextual hints. Using 

surrounding words and sentences to figure out which definition of a 

word makes sense. If you have a problem with phonetics, you should 

pay attention to audio dictionaries. They help to identify a problem 

with pronunciation. 

There are many ways to increase vocabulary: computer 

games – online games, contribute not only to broaden the vocabulary, 

but also to eliminate problems with the speaking part, since in real 

time you will communicate with a native speaker.  

Reading books – when reading, it is worth paying attention to 

words and reading aloud. Books perfectly enrich the vocabulary, and 

reading aloud helps to train the dialect of the English language. 

5. When listening, it is worth paying attention to movies for 

beginners, BBC news and podcasts: slow spoken speech with clearly 

pronounced words. This way the student adapts faster by listening [2].  

6. Language exchange Apps: You can communicate with na-

tive speakers without leaving home. If this is a language school, then 

practice more with a teacher or with classmates, arrange debates on 

light topics. Overcoming the language barrier is solved only through 

practical exercises.  

Conclusion 

Thus, all the strategies and methods described above make it 

possible to help language learners improve their speaking skills and 

competencies, help overcome difficulties in learning a foreign lan-

guage. The correct use of language, the use of effective methods, 

regular classes and perseverance in achieving the final result contrib-

ute to success both in learning and in teaching foreign languages. The 

above methods and ways of solving the problems of language com-

munication provide an opportunity for students to study and com-

municate in English, broaden their horizons, and receive valuable 

information for self-education and personal growth [4]. 
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Digitalization de la communication empathique  

(Цифровизация эмпатического общения) 

 

Tout à l’heure le nouveau phénomène de l’empathie digitale a 

fait son apparition dans le monde de la communication contem-

poraine. L’empathie digitale peut être expliquée selon des principes 

fondamentaux de l’empathie générale – la compassion, la cognition 

et l’émotion. Elle se retrouve très répandue au processus de la com-

munication sur les plateformes communicatives sur l’Internet tells 

que les réseaux sociaux, chats, blogs ou commentaires des sites in-

formationnels. Elle vise à appliquer les techniques verbales et ex-

tralinguistiques pour améliorer et simplifier l’interaction des com-

municateurs virtuels. Selon Friesen, l’empathie digitale représente la 

capacité humaine cognitive et émotionnelle d’être réfléchi et so-

cialement responsable tout en utilisant stratégiquement les médias 

numériques [2]. 

Le phénomène de l’empathie digitale trouve ses racines dans 

l’empathie, qui se relève dans la capacité d’une personne à réagir aux 

https://www.ethnologue.com/ethnoblog/gary-simons/welcome-22nd-edition
https://www.ethnologue.com/ethnoblog/gary-simons/welcome-22nd-edition
https://ezinearticles.com/?Problems-in-Learning-English-and-How-to-Improve-Them&id=4347770
https://ezinearticles.com/?Problems-in-Learning-English-and-How-to-Improve-Them&id=4347770
http://www.native-english.ru/articles/selfstudy
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manifestations émotionnelles des autres, à partager leurs sentiments, 

à prendre conscience de la profondeur du chagrin ou de la joie sans 

perdre le contact avec la réalité. C’est aussi la capacité de projeter 

consciemment sur soi-même les sentiments d’une autre personne. 

Au centre de la création de l’empathie se trouve la communi-

cation. Alors que la communication devenait de plus en plus en ligne 

en raison de l’adoption rapide de la technologie, l’utilisation de cette 

technologie a transformé les interactions humaines en conversations 

digitales où les gens ont maintenant la possibilité de partager in-

stantanément des pensées, des sentiments et des comportements via 

des canaux numériques en quelques secondes. Il a été observé et 

étudié que les conversations digitales menacent l’expression appro-

priée de l'empathie, en grande partie en raison de “l’effet de désinhi-

bition en ligne” comme la tendance pour “les gens à dire et à faire 

des choses dans le cyberespace qu’ils ne diraient et ne feraient pas 

normalement dans le monde en face à face”.[4] Les recherches con-

temporaines ont montrées que l’abandon de la communication en 

“face à face” a entraîné un déclin des compétences socio-

émotionnelles des jeunes et suggèrent que les “générations élevées 

grâce à la technologie” deviennent moins empathiques. 

De plus en plus de modèles de communication en ligne, et le 

phénomène associé de désinhibition en ligne, ont conduit à des re-

cherches sur “l’empathie digitale” et ont défini l’empathie digitale 

comme les “caractéristiques empathiques traditionnelles telles que la 

préoccupation et la prise en charge des autres exprimées par le biais 

de communications médiatisées par ordinateur” [3]. Yonty Friesem a 

écrit que “l’empathie digitale cherche à élargir notre réflexion sur les 

phénomènes d'empathie traditionnels dans l’arène numérique” [2].  

Selon Friesem “l’empathie digitale prévoit la capacité 

d’analyser et d’évaluer l’état interne d’autrui (précision de 

l’empathie), d’avoir un sentiment d’identité et d’agence (empathie de 

soi), reconnaître, comprendre et prédire les pensées et les émotions 

des interlocuteurs (empathie cognitive), ressentir ce que les autres 

ressentent (empathie affective), jeu de rôle (empathie imaginative) et 

être compatissant envers les autres (préoccupation empathique) via 

les médias numériques” [3]. 

En étant une des parties des médias numériques, l’empathie 

digitale devient aussi une partie intégrante de la communication sur 
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l’Internet où elle peut être divisée en deux parties essentielles telles 

que l’empathie digitale verbale et non verbale. Du point de vue de la 

théorie des actes de parole la representation verbale de l’empathie 

dans le monde numérique concerne les deux demaines empatiques 

notamment la sphère de la compassion et la sphère de la joie conjoin-

te. La sphère de la compassion inclut les actes de parole suivantes: la 

compréhension compatissante, la sympathie, la consolation, la 

condoléance; l’acte de parole de consolation, à son tour, a une struc-

ture hiérarchique, y compris les types illocutifs de réconfort, de justi-

fication, de dissuasion, d’encouragement [1]. 

La sphère de la joie conjointe est représentée par des types il-

locutifs suivants: la joie conjointe (un terme éponyme), la félicitation 

et l’éloge. La répartition quantitative des types illocutifs dans les do-

maines de la joie conjointe et de la compassion suggère que la mani-

festation de l’empathie est plus liée à des événements négatifs. 

L’empathie digitale la plus frappante est représentée par des 

moyens de communication non verbaux en raison des grandes possi-

bilités de transmission des émotions sur l’Intranet. Ce sont des signes 

iconiques différentes tells que les smiles et les images graphiques. 

Par exemple: “Ne t’ inquiéte pas, tout ira bien, tout va s’arranger 💪 

😘 👍 ♥” Ses signes servent aider les interloccuteurs à transmettre les 

émotions nécessaires et à obtenir de destinataire l’effet désiré c’est à 

dire de cosoler ou de partager la joie. 
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Grain Acceptance and Crushing Area Automation Plan 

(План автоматизации зоны приемки и дробления зерна) 
 

The main problem in the modern wheat industry is the unop-

timized logistics line. One of the bottlenecks of this system are the 

grain unloading and crushing unit. We’ve aimed to optimize and au-

tomate the operation of the unit for LLC “Distillery Kemlyansky”, 

the Republic of Mordovia. 

Description of the problem 

In the process of unloading grain-trucks, there are cases when 

in a given node, based on throughput, non-optimized algorithms for 

its work, the human factor, etc. causes a system failure leading to: 

overfilling of hoppers, elevators and crushers. This negatively affects 

the throughput of the node and therefore slows down all subsequent 

production. 

The operation of grain acceptance and crushing requires con-

stant control of the maintenance personnel, which increases the like-

lihood of human factors and reduces the throughput of the plant 

Tasks 

 Find the best solution for automation and correct operation of 

the entire site. 

 Select the necessary sensors and place them on the diagram. 

 Draw up a circuit diagram for connecting sensors. 

 Develop a simulation in FluidSim. 

 Simulate the grain receiving and crushing area in 3D. 

 Calculate the cost-effectiveness of the proposed solution. 

We have chosen a method of automation using PLC and relay 

logic due to the fact that this method allows you to track the state of 

the entire node in real time and to display information through the 

HMI (Human-Machine Interface). It has a significantly higher re-

sponse speed, allows you to increase the fault tolerance of the system 
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(due to the fact that the number of mobile contacts is reduced), to get 

high-speed feedback, the ability to quickly reconfigure, upgrade 

equipment, and combine many of these data nodes into one large 

high-speed network. 

Our scheme allows for smooth start-up of the crusher motor 

to reduce the starting current of the motor, as a result of which the 

drawdown of the electric network, excessive heating of the motor, 

and its starting characteristics are improved. The damper electric 

drive prevents grain residues from entering the crusher from the sup-

ply hopper, without interfering with a smooth start. 
© Абызов Кирилл, 2022 

 

 

Диронов Никита 

БашГАУ, энергетический факультет, 1курс 

Консультант по английскому языку: 

к.филол.н., доцент Эделева И.В. 
 

Electric Power Industry in Russia 

(Электроэнергетика России) 
 

One of the topical issues of the economy in Russia is an elec-

tric power industry. In this regard, our country faces one of the most 

important tasks – the development of this industry. Due to the large 

amount of non-production costs and low efficiency of the industry, 

Russia produced electricity 4 times less than the United States and 5 

times less than China in 2014. However, recently there has been an 

increase in these indicators. 

The Russian electric power industry is divided into several 

subsectors: 

1. Thermal power engineering is the leader in the energy re-

sources production. The largest amount of electricity is produced at 

thermal power plants. The largest thermal power plant in Russia as 

well as in Europe and Asia is Surgut GRES-2 power plant – its capac-

ity is 5,600 MW. 

2. Hydropower industry is represented by hydroelectric pow-

er plants (HPPs). Currently, the hydropower sector of the Russian 

Federation consists of 102 HPPs, most of them are located on large 

rivers such as the Yenisei, the Ob, the Volga, etc. 
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3. The nuclear power industry of Russia can be considered 

the pride of the industry, as it comprises the whole process from the 

extraction of raw materials to electricity generation and waste dispos-

al. There are 10 nuclear power plants in the country, which produce 

one sixth of all electricity. 

4. Wind power industry is mainly concentrated in the north-

ern part of Russia. This industry can produce a third of electricity. 

5. Alternative energy sources are also being developed now. 

Solar and geothermal energy are not widely developed in our country. 

The state of the electric power industry in Russia needs to be 

modernized in order to increase the productivity of the main methods 

of its production and transmission and to make it more available and 

cheaper. To meet these requirements it is necessary to 

 limit losses during transmission and production of electricity; 

 use resources more efficiently; 

 constantly upgrade the power supply equipment; 

 increase the technological effectiveness. 

The Far East and the Urals remain key propriety areas due to 

the abundance of resources. 

There are all prerequisites to believe that in the nearest future 

Russia will become one of the top leaders in the field of electric pow-

er industry. 
© Диронов Никита, 2022 
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Übersicht über der Fernerkundungssatelliten zur Bestimmung  

des NDVI-Index 

(Обзор спутников дистанционного зондирования  

для определения индекса NDVI) 
 

In der präzisen Landwirtschaft werden Radar-

Fernerkundungssatelliten aktiv verwendet, um den NDVI-Index zu 
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bestimmen. Orbitale Satelliten ermöglichen es, sofort visuelle und 

digitale Daten über den NDVI-Index in Bezug auf beliebige Grund-

stücke der Pflanzenaussaaten zu erhalten. 

Die Fernerkundung von Satelliten erfolgt über die gesamte 

Fläche der Erdoberfläche. Heute befinden sich mehr als 30 Satelliten 

in der Bahn, die die Daten über die gesamte Erdoberfläche übermit-

teln. Alle Satelliten haben unterschiedliche technische Leistungen. Zu 

den bestimmenden Parametern der technischen Leistungen gehören 

die anzuwendenden Kanäle (Wellenlänge) und die räumliche Auflö-

sung. 

Je nach dem Ziel können Satellitendaten mit niedriger Auflö-

sung oder mit hoher Auflösung verwendet werden. Zu den Satelliten 

mit niedriger Auflösung gehören: NOAA/AVHRR (verwendete Wel-

lenlängen: 0.58-0.68 µm, 0.72-1.0 µm, räumliche Auflösung: 1100 

m), Terra(Aqua)/MODIS (verwendete Wellenlängen: 0.62-0.67 µm, 

0.841-0.876 µm räumliche Auflösung: 250 km), Landsat(4)/MSS 

(verwendete Wellenlängen: 0.6-0.7 µm, 0.7-0.8 µm, 0.8-1.1 µm 

räumliche Auflösung: 30 km), Landsat(5)/TM (verwendete Wellen-

längen: 0.63-0.69 µm, 0.76-0.90 µm, räumliche Auflösung: 30 m), 

Landsat7/ETM+ (verwendete Wellenlängen: 0.63-0.69 µm, 0.75-0.90 

µm räumliche Auflösung: 30 m), EO-1 (Hyperion, ALI) (verwendete 

Wellenlängen: 0,630-0,690 µm, 0,775-0,805 µm, räumliche Auflö-

sung: 30 m). 

Zu den Satelliten mit hoher Auflösung gehören: SPOT 5 

(verwendete Wellenlängen: 0.61 – 0.68 µm, 0.78 – 0.89 µm, räumli-

che Auflösung: 10 m), Sentinel 1,2 (verwendete Wellenlängen: 0.61-

0.69 µm, 0.76-0.89 µm, räumliche Auflösung: 10 m), RapidEye 

(verwendete Wellenlängen: 0,63–0,685 µm, 0,76–0,85 µm, räumliche 

Auflösung: 5 m), Ressource-DK (verwendete Wellenlängen: 0,60-

0,70 µm, 0,70-0,80 µm räumliche Auflösung: 2-3 m), GeoEye-1 

(verwendete Wellenlängen:0,66 – 0,69 µm, 0,78 – 0,92 µm räumliche 

Auflösung: 1,65 m). 

Die bei der Überwachung des NDVI-Index von Pflanzenaus-

saaten am häufigsten gebrauchten Satelliten sind Sentinel-1 und Sen-

tinel-2 mit einer räumlichen Auflösung von 10 m pro Pixel. Die von 

diesen Satelliten empfangenen Daten sind völlig kostenlos. Andere 

Satelliten mit höherer Auflösung sind oft kostenpflichtig. Die Daten 

von Sentinel-Satelliten werden bei der Bestimmung des NDVI-Index 
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durch eine Reihe von Software, Online-Diensten und Apps verwen-

det und behandelt. Zu den am häufigsten verwendeten Online-

Diensten zur Bestimmung von Index der Vegetationsaktivität gehören 

OneSoil, Sentinel Hub, LandViewer und andere.  
© Кутлубаев Артур, 2022 
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Analysis of lean manufacturing tools 

(Анализ инструментов бережливого производства) 

 

It is said that time gives birth exactly to those people who are 

able to respond to its challenge. In any case, such a person turned out 

to be the head of the mechanical production of Toyota company – 

Taiichi Ono. He created the team which for more than 30 years has 

been developing and implementing the process called the Toyota 

production System (TPS). He became the man who is considered the 

founder of the concept of "Lean Manufacturing". 

Shigeo Shingo has begun to cooperate with Toyota company 

and Taiichi Ono since 1955. Ono knew what to do, and Shingo knew 

how to do it. He managed theoretically to substantiate, and practical-

ly to build numerous systems. Having started with the introduction of 

statistical methods, he unexpectedly came to the conclusion that it is 

possible to organize the production, where the possibility of produc-

ing nonconforming products is categorically excluded. This approach 

means "protection against unintentional violation" – “poke-eke”. 

Let's take a closer look at the main lean manufacturing tools. 

Self-monitoring, subsequent monitoring and monitoring of 

the source can be carried out using poke-eke devices. At the same 

time, they reach the level of continuous monitoring due to mechani-

cal or physical control. 

There are two types of poke-eke devices for error detection: 

- monitoring — the operation of the poke-eke device results 

in stopping of processing on the machine or line to solve the prob-
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lem; 

- warning — the operation of the poke-eke device turns on a 

sound or light alarm to attract the attention of the worker. 

Kaizen puts process-oriented thinking at the forefront, be-

cause in order to improve results, it is necessary to improve processes. 

Failure in achieving the planned results indicates a failure in the pro-

cess. Management should identify and correct such process errors. 

Kaizen focuses on human efforts, which is in sharp contrast to the 

Western way of thinking, focused on results. 

Hoshin Kanri’s method can mean a lot to an organization. 

This is both the method of strategic planning, and the tool for manag-

ing complex projects, and a quality management system that allows 

you to take into account the requirements and wishes of the consumer 

when developing new products, and the company's operating system 

that ensures reliable profit growth. It is also a method of managing at 

the cross-functional level and integrating the supply chain into the 

lean manufacturing process. But first of all, Hoshin Kanri is a method 

of organizational learning and a system for creating competitive re-

sources. 

The Deming cycle, or PDCA (Plan-Do-Check-act, that is, 

"Plan-Do-check-Act"). PDCA is an abbreviated record of the scien-

tific method: 

- Plan (Formulate a hypothesis and create an experimental 

base). 

- Do (Test the hypothesis). 

- Check (Confirm the reproducibility of the results of your 

experiment). 

- Act (Make proven hypotheses part of the new working 

standards). 

Lean manufacturing offers a simple and effective solution to 

improve the efficiency of an employee directly at his workplace. This 

system is called "5S", getting its name from five Japanese words, 

which in English transcription begin with the letter ―S: 

- sorting (Seiri) - remove unnecessary things from the work-

place (leave only what is necessary and in the amount needed); 

- simplification (Seiton) - put each item where it is used (eve-

rything is in its place, clean and ready for use); 

- regular cleaning (Seiso) - clean up and eliminate the cause 
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of contamination (regular inspection of the workplace to maintain 

order); 

- standardization (Seiketsu) -create an instruction and a 

standard of what the product should be (the instruction includes a 

step-by-step description of actions and methods of work); 

- maintenance (Improvement) (Shitsuke) - maintaining order 

with the help of the fact that the 5S will become a permanent thing, 

second nature (preservation of achievements and constant search for 

improvements). 

The JIT system is a set of measures aimed at achieving pro-

duction with minimal stocks of materials, parts, components and fin-

ished products. The basis of JIT is the principle of lean manufactur-

ing - "do not produce anything without a request." The need to pro-

duce a particular product is a consequence of the demand for it. Some 

kind of such demand also arises in the relationship of production pro-

cesses located next door on the production line. Strictly speaking, the 

initiation of the request leads to a kind of potential difference, thanks 

to which the flow is activated and the principle of "pulling" is im-

plemented. To ensure the smooth nature of the process, the request 

must be satisfied immediately, and the transmitted product must be of 

the established quality to avoid flow failures. The implementation of 

the JIT system requires the highest diligence from all participants in 

the process, ensuring product quality at all stages of the process. 

All the tools used in the concept of "Lean Manufacturing" 

certainly lead to an increase in the economic efficiency of the produc-

tion organization: budget savings due to a large economic effect; an 

increase in the productivity of the team; an increase in profits for the 

company as a whole, moreover, we are talking about a significant 

increasing — at least for 30%, and in some cases when the work for 

reducing losses is carried out in all directions, productivity growth 

can "exceed" 100%. 

The concept of lean manufacturing is not just a set of meth-

ods and tools for improving the quality of products, but a business 

philosophy that changes the established views on the organization of 

industrial relations, affects all levels of the organizational structure of 

the enterprise and requires the active participation of all staff of en-

terprise from top managers to workers. 
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The role of electricity in modern society  

(Роль электричества в современном обществе) 

 

Electrical energy plays a vital role in the modern world. It is 

used daily in various spheres of our life. For example, in the econom-

ic sphere, electricity provides various banks, bookmaker’s offices and 

numerous online payments. In the social sphere electrical energy is 

used in all electronic devices and electrical appliances. 

The production of electrical energy is an urgent problem in 

modern society. It needs to be safely produced, transported and redi-

rected to electronic devices. The efficiency аt thermal power plants is 

35-40%, and at hydroelectric power plants the efficiency is 90-92%. 

In the age of modern technology, electrical energy is used 

almost everywhere. It is hard to imagine a society without telephones, 

televisions and even household appliances. Without electrical energy, 
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the world will plunge into darkness, because even a light bulb needs 

a power source. 

The study aims to conduct a social survey among students 

and find out how dependent they are on electricity. In the process of 

studying the problem, a survey was conducted among students of the 

Bashkir State Agrarian University. As a result of the survey, it turned 

out that almost all students are dependent on electrical energy. 

69 students of our university were asked two questions: 

"How often do you use electrical energy?" and "Could you live with-

out electric energy?" The survey results are shown in the diagrams 

below. 
 

How often do you use 

electrical energy?

Always Almost always Rarely Never

 
 

0

100

Would you be able to live 

without electric power?

Yes No I don't know

 
 

The diagrams show that there are some people who can cope 

without electrical energy, but nowadays it seems to be almost impos-

sible. 
© Хузин Ильгиз, 2022 
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Different ways to calculate tariff rates  

(Различные способы расчета тарифных ставок) 

 

Currently, a fairly large part of the monetary resources of citi-

zens is invested in insurance. The activity of any insurance company 

is associated with the desire to take on the risks of various business 

entities and the ability to objectively assess and manage them. Risk 

management is related to the tariff policy, which is reflected in the 

system of tariffs, allowing to ensure non-ruin, profitability, stability 

and reliability of the insurance company. 

For these reasons, the studied problem of analyzing insurance 

risk management models is relevant [3]. In our work, various insur-

ance risks are considered. Insurance risks are usually divided into 

those that can be insured and those that cannot be insured [1]. 

When analyzing risk, the assumptions proposed by the famous 

American Expert B. Berlimer are usually used. Risk circumstances 

allow you to assess the possibility of risk events in the future. When 

one or several risky circumstances occur, the risk is realized, namely, 

an insured event occurs. 

In this paper, we have studied various types of insurance risks 

and their classification. The analysis of insurance risks in auto insur-

ance was carried out from the point of view of risk management theo-

ry using Microsoft Excel [2]. 

The main methods for calculating insurance premiums have 

been studied. The main methods for calculating tariff rates based on 

actuarial calculations are considered. Thus, the management of insur-

ance risks makes it possible to ensure the non-ruin of the insurance 

company. Each insurance company needs to develop an optimal tariff 

policy that allows to form the optimal size of the insurance fund, as a 

necessary condition for the successful development of insurance. 
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The selection of optimal tariff rates for each type of insurance 

should ensure a balance between the excess of the insurer's income 

over the costs of the insurance fund as a whole. 
References 

1. Abdyusheva S.R., Bobrova A.A. Fault tree as a method for assessing pro-

duction risks // In the collection: Mathematical modeling of processes and 

systems. Materials of the VII International Youth Scientific and Practical 

Conference. Managing editor S.A. Mustafin. 2017. pp. 35-40. 

2. Burkaltseva D.D., Idrisova E.R. Advantages and disadvantages of auto 

insurance in Russia // Scientific Bulletin: finance, banks, investments. 2015. 

№4 (33). pp. 106-110. 

3. Gladyreva A.I., Klishina Yu.E., Uglitskikh O.N. Theoretical aspects and 

trends of the auto insurance market // Finance and accounting policy. 2021. 

№3. (25). pp. 5-10. 

© Кузнецов Александр, 2022 

 

 

Курце Алена 

БашГУ, ФМиИТ, 3 курс 

Консультант по английскому языку: 

к.филол.н. доцент Бен Шушан А.А. 

 

Grouping Sample Data in Mathematical Statistics  
(Группировка данных выборки в математической статистике) 

 

Grouping is the separation of a population into groups that 

are likeness in some way. 

Reclassification is the result of combining or splitting prima-

ry grouping. They allow you to overcome the incompatibility of the 

source data in the primary groupings and thereby combine them into 

one common grouping and perform a comparison, comparison of the 

data presented in them after the secondary grouping.  

The number of grouping intervals used in calculating esti-

mates, constructing histograms, calculating the type of plausibility 

relation, or Pearson's 
2
 varies over a very wide range. Most of the 

recommended formulas for estimating the number of intervals k are 

empirical in nature and usually give overestimated values. A group-

ing with equal intervals is built if the variation of the trait appears 

https://www.multitran.com/m.exe?s=plausibility+relation&l1=1&l2=2
https://www.multitran.com/m.exe?s=plausibility+relation&l1=1&l2=2
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within narrow boundaries and the distribution is uniform.  

The value of an equal interval is determined by the formula: 

 
To calculate the value of the interval using this formula, it is 

necessary to set the number of groups n in advance (for more than 

200 observations, 10–15 groups are used). 

There is another way to determine the number of groups. In 

this case, the Sturges formula is used: n =1 + 3.322 lgN 

To estimate the length of the histogram interval, D. Scott 

minimized the mean square error and obtained an asymptotic esti-

mate for the optimal length of the interval for the case of a differenti-

able density: 

  

the number of intervals here is proportional to  

Storm R. recommends the formula of Brooks and Carruther 

to determine the optimal number of intervals: k = 5lgN 

All of the above recommendations were based on the as-

sumption that k should be chosen in such a way that the form of the 

histogram was as close as possible to the smooth curve of the general 

population distribution density. 
© Курце Алена, 2022 
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Statistical evaluation (Статистическая оценка) 
 

The problem of statistical estimation of unknown parameters 

is one of the two main problems of mathematical statistics. 

Suppose we have a parametric family of probability distribu-

tions . Here , is a numeric parameter the value of which  

is unknown. It is required to estimate it by the available sample  
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  of values generated by this distribution.  

There are two main types of estimates: point estimates and 

confidence intervals. 

Statistical evaluation - a function from the results of observa-

tions, intended for the evaluation of unknown pairs meters of distri-

bution of possibilities. 

Point estimation is a type of statistical estimation in which 

the value of an unknown parameter is approximated by a single num-

ber. To do this, it is necessary to specify a function from the sample 

(statistic) , which is the value of the constraint as an 

achievement to the unknown true case . 

The estimate  should converge to the true value  at 

. This property of evaluation is called consistency. 

A parameter  estimate  is called unbiased if its mathe-

matical expectation is equal to the true value of the estimated pa-

rameter: . 

The mathematical expectation of the estimate should converg

e to the true value of the parameter with an increase in the sample siz

e: . 

To compare different estimates of the same parameter with 

each other, the following method is used: a certain risk function is 

selected that measures the deviation of the estimate from the true val-

ue of the parameter, and the best one is considered to be the one for 

which this function takes a smaller value. 

Most often, the mathematical expectation of the squared de-

viation of the estimate from the true value is considered as a risk 

function  

For unbiased estimators, this is simply the variance . 

Another type of estimates of statistical parameters is confi-

dence intervals. 

A confidence interval is a random interval constructed from a 

sample (the upper and lower bounds of this interval must be statis-

tics) that contains the true value of the parameter with a probability 

greater than or equal to the given value. 

In practice, it is not always possible to obtain estimates with 
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given properties, that is why one has to be content with compromise 

options. 
© Курце Алена, 2022 
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Satz von Kolmogorov im metrischen Raum  

(Теорема Колмогорова в метрическом пространстве) 
 

Wie kann man eine umfassendere Verallgemeinerung des 

Kolmogorov-Satzes über die Existenz einer fast universell divergen-

ten trigonometrischen Fourier-Reihe erhalten? 

Der Satz von Kolmogorov (anders: der Existenzsatz von 

Kolmogorov) erlaubt die Erweiterungen auf größere Räume. Als Bei-

spiele kann der unendliche Würfelwurf betrachtet werden und die 

Ergebnisse werden als eine Folge von Zufallsvariablen (Xn) n∈N aufge-

fasst werden. Oder ein Zählprozess wird betrachtet (Nt)t≥0 (das ist ein 

Prozess, der in Null startet und dann jeweils an einer zufälligen Zeit 

um 1 springt). 

Dieser Satz, der für die moderne harmonische Analyse von 

grundlegender Bedeutung ist, erstreckt sich auf orthonormale Syste-

me, die auf einem Segment definiert sind, und wird dann auf be-

grenzte biorthonormale Systeme wirklich signifikanter Funktionen 

ausgedehnt, die auf einem metrischen Raum mit einem Borel-

regulären externen Maß definiert sind. 

Es wird ein abstraktes Theorem über die Mittelwertbildung 

über Delta-Funktionsträger aufgestellt, das eine exakte logarithmi-

sche untere Schranke für die Mehrheiten der entsprechenden Fourier-

Seriensegmente über ein beliebiges begrenztes biorthonormalisiertes 

System komplexwertiger Funktionen auf einem messbaren Raum 

liefert. Man beachte, dass der komplexe Fall eine erhebliche Kompli-

kation der vorherigen Konstruktion erforderte, bei der die Eigen-

schaften des oberen Grenzwerts einer Folge von reellen Funktionen, 
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insbesondere der Satz von Fatoux für das Lebesgue-Integral in einem 

abstrakten Raum, eine wichtige Rolle spielen. 

Eine abstrakte Form des Kolmogorov-Satzes wird angewandt, 

um divergente Fourier-Reihen auf jedem komplexwertigen gebunde-

nen biorthonormalen System zu konstruieren, das auf metrischen 

Räumen oder topologischen Gruppen definiert ist. Die Delta-

Funktionen werden auf besondere Weise angenähert, indem die Theo-

reme zur Differenzierung des unbestimmten Integrals in den entspre-

chenden Räumen verwendet werden. 

In den Jahren seiner wissenschaftlichen Tätigkeit leistet 

Kolmogorov fundamentale Beiträge zur Theorie der Wahrscheinlich-

keitsrechnung und Statistik, der Markow-Ketten. Der Kreis seiner 

Interessen umfasst viele Bereiche wie Turbulenzen im Rahmen der 

Strömungslehre, dynamische Systeme, Informations- und Algorith-

mentheorie (die Kolmogorov-Komplexität ist ein Maß für die Struk-

tur von Zeichenketten). Dieser Wissenschaftler veröffentlichte Bei-

träge zur Logik, zur Analysis und zur Topologie. 
© Мухаметдинова Снежана, 2022 
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Golden ratio and Fibonacci numbers 

(Золотое сечение и числа Фибоначчи) 
 

The structure of living organisms, their diversity, the regu-

larity of phenomena in nature, harmony and orderliness - everything 

in the world can be described by the Fibonacci sequence. 

Leonardo was born in Pisa, as a child the boy traveled with 

his father, where he met Arabic teachers and their number system. In 

1202, his manuscript Liber Abaci was completed, one of the chapters 

of which described the rabbit problem. The wording of the problem: 

"How many pairs of rabbits are born from one pair in one year?". The 

solution to this problem is a sequence of Fibonacci numbers, it looks 

like this: 
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1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144,… 

Each new number is equal to the sum of the previous two. 

Dividing any term of this sequence by the previous term, we get a 

value that is the "proportion of the Golden Ratio", which is approxi-

mately 1.618. 

What is remarkable about this number? During the Renais-

sance in painting, visual centers were identified that attract people's 

attention. There are four of them, they divide the picture in the pro-

portions of the golden section - 3 to 8 and 5 to 8. By placing a certain 

element at one of the center points, you can attract the viewer's atten-

tion. 

In addition to mathematics and painting, this rule is used in 

medicine and cosmetology. The concept of "dynamic symmetry" im-

plies the proportion between the distances from the medial angle of 

the eye to the wing of the nose and from the wing of the nose to the 

chin. Also, the distance from the line of closing of the lips to the 

wings of the nose is proportional to the distance from the line of the 

lips to the lowest point of the chin in the ratio 1: 1.618. 

In addition, this use is also applied in biology, chemistry and 

practice in the domestic environment. Thus, the totality of the struc-

tures of the body, the increase in nature and everything that surrounds 

us can be explained by the Fibonacci sequence. 
© Яхина Карина, 2022 
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Operations on sequences 

(Операции над последовательностями) 
 

Let the set X be the set of real numbers or the set of complex 

numbers. Then the numerical sequence is the sequence  of 

elements of the set X. 

On the set of sequences of elements X, it is possible to define 

operations if such operations are defined on the set X. They are de-
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fined element by element. 

1) The sum of numerical sequences (xn) and (yn) is a numerical 

sequence (zn) such that zn = xn + yn. 

2) The difference of sequences (xn) and (yn) is a numerical se-

quence (zn) such that zn = xn − yn. 

3) The product of numerical sequences xn and yn is a numerical 

sequence (zn) such that  . 

4) A private sequence xn and a numerical sequence yn, all ele-

ments of which are not equal to 0, is called a numerical sequence 

. 

Also, arithmetic operations are defined on any sets of se-

quences of elements of sets, except for numeric ones. It is important 

that arithmetic operations should be defined on these sets, even on 

fields or rings. 
© Яхина Карина, 2022 
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HIV infection is a disaster for all mankind  

(ВИЧ-инфекция – это опасность для всего человечества) 

 

We live in a rather difficult time. Now such a terrible threat 

as a pandemic looms over the whole world. At the moment all people 

are afraid of the coronavirus which has claimed many lives. However, 

many people have completely forgotten about other terrible diseases 

including HIV - the human immunodeficiency virus. An incredible 

number of people have been suffering from this virus for a very long 

time. HIV is constantly changing - it mutates that is why it cannot be 

defeated for many years. 

When any pathogen including HIV enters the body the im-
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mune system mounts an immune response. It is trying to neutralize 

the pathogen and destroy it. To do this the immune system produces 

antibodies. Antibodies bind the pathogen and help destroy it. In addi-

tion, special white blood cells (lymphocytes) also begin to fight the 

struggle pathogen. Unfortunately, in the fight against HIV all this is 

not sufficient - the immune system cannot neutralize HIV and HIV, in 

its turn, gradually destroys the immune system. 

The HIV virus attacks the immune system lowering the body 

ability to fight viral and bacterial diseases. The infection develops 

rather slowly. It includes several stages: acute, asymptomatic and 

terminal. Its final stage is AIDS (acquired immunodeficiency syn-

drome). HIV is very dangerous and the worst thing is the fact that a 

sick person feels completely healthy and may not even know that he 

is sick. When infected with HIV most people do not experience any 

symptoms. Sometimes a few weeks after the onset of infection a flu-

like condition develops (fever, skin rashes, swollen lymph nodes, 

diarrhea). During many years after infection a person may feel 

healthy. 

People suffering from HIV are the source of this infection. To 

protect yourself and your loved ones, you need to remember that un-

protected intercourse with an infected person, blood transfusion from 

a sick person to a healthy person, reuse of needles and syringes can 

lead to infection. It can also be transmitted from mother to child. 

Unfortunately, at the moment there is still no drug that could 

completely prevent measures us from this terrible disease. In this re-

gard, it is necessary to observe preventive which, first of all, include 

contraception during sexual intercourse, the exclusion of casual sex, 

the use of disposable needles and syringes, regular HIV testing, and 

the use of personal hygiene products. 

Most people do not take HIV infection seriously and some 

even despise the sick as a result of this people have a fear of visiting 

medical institutions because of their unwillingness to be ridiculed by 

others. Everyone can get sick so you need to take care of yourself. 
© Гареева Карина, Шакирянова Дина, 2022 
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They need our help  

(Им нужна наша помощь) 

 

Present the issue of cruelty to animals but is incredibly rele-

vant in our country. To combat this problem there is an animal law, in 

fact, it is practically of no use. 

Indifference to the suffering of living beings, violence to-

wards others, aggression - all these are the consequences of cruel 

treatment towards animals. Very often the reason for this attitude is 

the desire to vent their aggression on a defenseless creature, as well 

as a thirst for power. 

Dogs attack on people frequently occur only because the an-

imal is defending itself from the person on whose part aggression 

was shown. From this we can conclude that the result of cruelty to 

animals is the response of the pet. 

Humane treatment of animals is essential. After all, when we 

buy a pet we expect to find a friend in it for many lonely people pets 

are the only way not to feel lonely. But why do people sometimes 

forget that animals also need our care and protection? Sometimes 

strange and incomprehensible changes occur - a once beloved animal 

becomes a burden for the owners if it gets sick or grows old. For ex-

ample, a dog that devotedly served its owner all its life may become 

unnecessary when it becomes weak. 

Many people love their pets. Unfortunately, not everyone re-

alizes that an animal is not just entertainment. Some can afford to 

break into a pet because of a bad mood or because of some kind of 

failure, but animals are also alive, they are like a person feeling abso-

lutely everything including pain. However, ill-treatment is not limited 

to physical abuse. Many animals live in disgusting conditions: dirt 

and hunger - pets also suffer from this. Nobody deserves that kind of 

treatment. 

In our country protection of animals is regulated by article no. 

245 of the Criminal Code of the Russian Federation. However, only a 
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few crimes fell under this article for the rest only a fine is paid. Often 

the perpetrator is not responsible for his act at all. The violator can be 

imprisoned for up to two years but in practice such punishment is 

rarely used. Property rules are applied to animals: if a person injures 

or kills an animal, uses sadistic methods, does it in the presence of 

children - only in this case the person will be punished. 

Fortunately, there are various people, volunteer organizations 

and communities of animal rights activists who deal with animal 

rights issues. 

Only the government can solve this problem. Humans are re-

sponsible for the lives of animals. There will be far less cases of cru-

elty to animals in the world if people are kinder. 

In a civilized society there is no place for the manifestation of 

cruelty and callousness even in relation to animals. 
© Гареева Карина, Шакирянова Дина, 2022 
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Betulin dipropionate as a way to fight cancer cells 

(Дипропионат бетулина как способ борьбы  

с раковыми клетками) 

 

Scientists have been working on the problem of cancer for 

years, but have not yet found a way to completely cure this terrible 

disease. This question remains relevant to this day. 

The Federal Research Center "Krasnoyarsk Scientific Center 

of the Siberian Branch of the Russian Academy of Sciences" reported 

that scientists from Novosibirsk and Krasnoyarsk created new water-

soluble composite materials based on betulin dipropionate, which 

have antitumor activity, and found out the possibility of their use in 

cancer treatment. Betulin dipropionate and its mechanically altered 

variants caused the destruction of cancer cells better than the original 

starting material, betulin. 
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Theoretical composition of betulin dipropionate [C36H58O4] 

Betulin dipropionate is a natural compound, an ester of betu-

lin and propionic acid, which is a promising drug for the treatment of 

a wide range of diseases, including cancer. To obtain it, scientists 

have developed a simplified one-step synthesis directly from birch 

bark. It differs from other methods of obtaining betulin esters in that 

it does not require an additional stage of betulin isolation. However, 

the poor solubility and low bioavailability of this compound in water 

limit its use in medicine. 

To improve the characteristics of betulin dipropionate, the re-

searchers decided to supplement it with the excipient arabinogalactan. 

The polysaccharide arabinogalactan from larch wood is water-soluble, 

has antioxidant and immunomodulatory activities. To increase the 

dissolution rate, composites were created in the form of powder and 

thin films. The authors of the study note that both ground and film 

materials showed high solubility in water. 

Candidate of Chemical Sciences, Senior Researcher of the Institute of 

Chemistry and Chemical Technology Yuri Malyar said the following 

about the results of the work: 

“Betulin ester derivatives selectively cause destruction and 

stop the division of cancer cells, while they exhibit antioxidant activi-

ty in healthy cells. The results of our work show that betulin esters, in 

particular, composites of betulin dipropionate with arabinogalactan, 

can be obtained without the use of complex synthetic methods, while 

they are soluble in water and have a strong antitumor activity com-

pared to the original betulin. Possessing various pharmaceutically 

valuable properties, these substances can become promising materials 

for use in pharmacology. The study of their pharmacological activity 

is a task for future research.” 

Undoubtedly, the creation of this composite was the next step 

of scientists, which brought humanity closer to the creation of an ef-

fective cancer drug. It is likely that in the near future oncological dis-

eases will be easily curable. 
© Дачаева Лейла, 2022 
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Prospects for therapy for Huntington's disease 

(Перспективы терапии болезни Хантингтона) 

 

Huntington's disease, also known as Huntington's chorea, is 

one of the most common genetically determined neurodegenerative 

diseases. The majority of reported cases of Huntington's disease(HD) 

are due to autosomal dominant inheritance of the mutant gene HTT 

(also referred to as IT15 (interesting transcript 15)), but in 10% of 

cases the mutation occurs de novo. HD is a "Mendelian disease" be-

cause it is caused by a mutation in a single gene which lies on the 

short arm of the fourth chromosome. The manifestation of the disease 

is caused by passing the threshold for glutamine residue repeats 

(CAG repeats) in the first exon of the HTT gene. If the threshold of 

35 CAG repeats is passed, HD is manifested. The mutation is genet-

ically dominant and almost entirely penetrates. In the vast majority of 

cases, symptoms of HD occur between the age of 30 and 50, but 

about 8% of patients will have their first symptoms at 20 (juvenile 

form of the disease) The age at which the first symptoms appear will 

be affected by the number of repeats, the higher the number of re-

peats, the earlier the first symptoms of HD will appear. 

HD begins with simple twitching of the limbs or facial mus-

cles, but eventually leads to a total loss of control over more than just 

one's own body, leading to dementia, memory and speech impair-

ments 

However, despite the identification of the mutation, it is still 

not possible to determine the cause of HD and find an effective 

treatment. It is known that the striatum is affected by HD but it is also 

known that the first symptoms of HD occur before the brain is dam-

aged, suggesting that the brain damage is the result of a specific mu-

tant protein causing changes in neuronal function or disrupting syn-

aptic transmission (vesicle formation in cells is disrupted, which al-

ters the calcium concentration). Indeed, synaptic transmission in HD 

is already impaired in young neurons, but these disturbances occur 
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without morphological changes, perhaps indicating that they are re-

versible. Perhaps this could be the key to creating an effective thera-

py for Huntington's disease. 
© Девятериков Георгий, 2022 
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Neurosurgery today 

(Нейрохирургия сегодня) 

 

Neurosurgery is a relatively new, dynamically developing 

branch of medicine. Its tasks are the diagnosis and treatment of vari-

ous diseases, damage to the central and peripheral nervous system, 

and their consequences. 

In most countries of the world, neurosurgery has all the pos-

sibilities for its development as an independent branch of medicine, 

which, like urology, orthopedics and vascular surgery, has now been 

separated from "general surgery". Nevertheless, the origins of neuro-

surgery are in the Stone Age. About 3000 years BC, the ancient 

Egyptians already had experience in treating diseases of the skull. 

Since the middle of the nineteenth century, archaeologists have found 

remains of human skulls in different parts of the world with traces of 

trepanations clearly confirming their conduct. 

Probably, these procedures were of a ritual nature or were 

used to treat some head injuries. However, surgery of the nervous 

system did not exist until relatively recently. The impetus for its de-

velopment was the formation of the concepts of asepsis and antisep-

tics, as well as topographic anatomy in the second half of the nine-

teenth century. 

The formation of modern neurosurgery is inextricably linked 

with the development of research methods such as myelography, cer-

ebral angiography, electroencephalography and echo-

encephalography. At the beginning of the computer era, in the 1970s, 

computed tomography was developed, followed by magnetic reso-
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nance imaging (MRI) with various capabilities. 

The results of brain surgery were improved after the intro-

duction of hemostatic clips and bipolar coagulation. The beginning of 

modern neurosurgery is associated with the use of a microscope and 

the development of adequate anesthesiology. In addition, the devel-

opment of neurosurgery is associated with the development of ultra-

sound aspirator, laser technologies, neuroendoscopy, neuronavigation 

and stereotactic surgery. In functional neurosurgery, in the treatment 

of pain syndrome and motor disorders, ablation technology has been 

replaced by electrical stimulation methods. 

In addition to the rapid development of neurosurgery, today it 

has been supplemented with new disciplines in the treatment of a 

number of diseases, for example, stereotactic radiosurgery in the 

treatment of arteriovenous malformations (AVM) or therapy for small 

and well-limited brain tumors (metastases, vestibular schwannomas, 

etc.), as well as endovascular neuroradiology in the treatment of an-

eurysms and AVM. Nanotechnology and molecular biology offer al-

ternative treatments for many neuro-oncological diseases. 

Nevertheless, today the most difficult cases are still the field 

of the neurosurgeon. 
© Заводчикова Анна, 2022 
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Panic attacks - why do they happen?  

(Панические атаки – почему они случаются?) 

 

Fears in general present a completely correct and healthy re-

action of our organism. Fear has the only one aim to protect us. It is a 

completely normal and necessary reaction that ensures our survival. 

You are feeling dizzy, you lose your hearing, feel out of breath, and 

have a panic attack. What is going on in your mind and what are the 

reasons to react this way? There are 3 main reasons for the appear-

ance of such conditions: 
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1. Warning signals that we ignore.  

Suppressed unnoticed signals are the main reasons for the 

appearance of the panic attacks. What exactly refers to such signals? 

In most cases, you don't listen to your inner voice for a long time. 

Our mind is able to encourage us to implement changes in those areas 

of life where discord has been observed with the help of mental and 

somatic warning signals. 

Mental signals include, for example, unexpected memory 

disorders, loss of the ability to concentrate, lack of activity, decreased 

motivation, weakness, sudden sadness. Somatic signals include prob-

lems with the stomach or intestines, unexpected loss of vision, skin 

irritation, increased urge to urinate. 

2. Substances that can cause panic.  

There are a number of medications that can cause panic. For 

example, in schizophrenia, an attack can provoke a hormone that is 

prescribed for impaired thyroid function, for example. 

However, much more often than medications, panic attacks 

are caused by drugs. These substances invade the neurotransmitter 

system of our body and disable certain protective functions of the 

brain for a while.  

Allergic reactions to antibiotics, lack of vitamins in the body, 

intolerance to any products are also quite possible. In addition, gluten 

intolerance can also provoke paroxysm. 

3. Negative thoughts and their tangible consequences for the 

brain.  

Regular anxious thoughts in combination with strong nega-

tive emotions gradually change the structure of the brain. The feeling 

of fear within a few weeks or days turns into a fully automated habit.  

All our thoughts and impressions are stored in the brain in 

the form of synaptic connections. The stronger the emotions, either 

positive or negative, the more powerful neural connections will be. 

Frequent negative thoughts create prerequisites on the basis of which 

panic attacks can occur. 

In the end, we would like to stress that there is no need to be 

afraid of panic attacks at all, because they serve to turn us away from 

changes in life. As soon as such changes occur, the fear will disap-

pear by itself. 
© Казакова Евгения, Куликова Людмила, 2022 
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Emotional burnout of doctors working with COVID-19 patients 

(Эмоциональное выгорание врачей, работающих  

с пациентами с Covid-19) 

      

Doctors working with patients with COVID-19 complain of 

fatigue and stress. The result of emotional exhaustion is health prob-

lems. One of the most common problems is emotional burnout.  

Burnout is an exhaustion of the nervous system that develops 

after a long stress. Physiological symptoms of burnout are chronic 

fatigue, overwork, exhaustion, insomnia and others. Psychological 

symptoms are manifested by negative attitude towards patients and 

colleagues. The reasons for the increase in burnout of medical staff 

during the pandemic are a sharp increase in the number for patients, 

concern for family members, unusual work schedules and shortage of 

the staff. 

The primary measures for prevention of burnout include 

proper organization of work and training of stress management skills. 

You need to learn how to change priorities and think about changing 

your lifestyle by making changes in your daily routine. Try to calcu-

late and deliberately distribute the load. These are a few steps rec-

ommended to stay emotionally stable: 

 Do not dramatize events, 

 Try not to solve work problem after working hours, 

 Do not neglect days off in favour of work, 

 Communicate more with people who are not connected with 

you by  business relations, 

 Arrange your leisure: go to the cinema, theatre and exhibi-

tions, no matter how tired you are. This makes it possible to obtain 

new information, distraction from the working situation, 

 Engage in physical activity, this will help relieve negative 

tension, 
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 Drink plenty of water and eat healthy meals regularly to help 

your body recover quickly, 

 Always set aside time for proper sleep, 

 Breathe correctly, use auto-training techniques regularly: 

deep breathing and relaxation practices are the ways that will in-

crease your stress resistance. 

Work can and should bring pleasure and develop personal re-

sources. It must be remembered that work is just a part of life. Know-

ing that burnout is actually not only your problem, but also a problem 

of the profession, should help you adequately treat the appearance of 

its symptoms and adjust to a new situation. 
© Мугаллимова Рената, Кашапова Елизавета, 2022 
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The impact of ecology on human health 

(Влияние экологии на здоровье человека) 

 

Fast development of technology and industry is causing 

enormous damage to the biosphere. A lot of liquid, solid and gaseous 

wastes are released into the environment every day. All these types of 

waste pass into the soil, water and air, affecting humans. What impact 

does ecology have on human health? 

First of all, we would like to touch on the topic of air pollu-

tion. A special place among the pollutants is occupied by sulfur diox-

ide, which is a result of burning liquid and solid fuels. It irritates the 

mucous membranes of eyes and respiratory tract, contributes to the 

development of bronchitis and an increase in cases of cardiac disor-

ders. 

Also, oncological diseases should be mentioned. Every year 

the number of cases of it increases. It was found that in less industri-

alized countries, malignant tumors occupy a much smaller place 

among the causes of death. The environment is one of the factors in 
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the development of this disease. In some cases, environmental factors 

act as mutagens, causing mutations in somatic cells, which, in turn, 

are responsible for carcinogenesis. Substances such as benzene, tolu-

ene, xylenes and acetylene are products of the combustion of auto-

mobile fuel, which can also contribute to the development of lung 

cancer. 

Thirdly, it should be noted that poor ecology has a teratogen-

ic effect. Environmental pollution can cause fetal development disor-

ders due to the residence of a pregnant woman in an industrial area, 

in an area heavily contaminated with radiation or chemical wastes. 

Also, toxins contained in the air, when ingested by a pregnant woman, 

can lead to various pathologies and abnormalities of fetal develop-

ment. 

Ecology can also affect the psycho-emotional state of a per-

son. For example, it was found that the level of anxiety was signifi-

cantly higher in schoolchildren living in ecologically unfavorable 

areas than in those who live in ecologically favorable areas. 

In conclusion, we can say that the state of psychological and 

physical health of a person directly depends on the level of environ-

mental pollution. And today, the increase of this level is due to the 

intensive development of industry. 
© Сафарянова Алсу, Евстешина Арина, 2022 
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Illusions of perception  

(Иллюзии восприятия) 

 

Illusion is a distorted perception of a real-life object or phe-

nomenon, which allows an ambiguous interpretation. 

There are two types of illusions: those based on certain phys-

ical condition sand those that are psychologically conditioned. They 

are associated with the peculiarities of perception, for example, of 
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geometric figures, when their proportions, colours, etc. are distorted 

in visual images. It is related both to physiology and psychology. 

Currently, there is no generally accepted psychological clas-

sification of perceptual illusions. Visual illusions have been studied 

better than others. 

Optical illusions are errors in visual perception caused by in-

accuracy or inadequacy of the processes of unconscious correction of 

the visual image, as well as physical causes (“broken spoon” in a 

glass of water). 

Sound illusions - the sound of the same strength appears 

louder against the background of quieter sounds than against the 

background of louder ones. Physiological are associated with the 

characteristics of the peripheral or central parts of analyzers of a per-

son. 

Affective illusions - arise under the influence of pronounced 

mood swings or in connection with an acutely formed affect of fear 

and anxiety. 

Verbal illusions - arise as a result of a distorted perception of 

the real conversations of people around. 

Illusion of Aristotle. If you cross the middle and index fin-

gers on your hand and simultaneously touch the tip of your nose with 

the pads of these fingers with your eyes closed, then there is an illu-

sion of doubling it. 

Illusions of awareness - the feeling that someone is suppos-

edly nearby. This type of illusion was singled out by K. Jaspers; ac-

cording to the author, this type of illusion is a sign of the formation of 

hallucinations and delusions. 

Hallucinations are a distortion of perceptual activity, consist-

ing in the perception of objects that do not currently affect the senses. 

Thus, illusions make our life brighter and richer, helping us 

to understand our own structure and the structure of the world around 

us. Illusions prepare a person to perceive the surrounding world. It 

should be remembered that the world can be deceptive. 
© Стрелкова Татьяна, Джилилова Илона, 2022 
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The effect of sleep on productivity and memory 

(Влияние сна на продуктивность и память) 
 

Sleep is an integral and very important part of our life. A per-

son spends about 30% of his life in a dream and cannot exist without 

it. In a person's sleep, the activity of metabolic processes and muscle 

tone decreases, nerve structures are inhibited, and the body strength 

is restored. 

How does sleep affect memory? During the experiment sci-

entists found out that new information is better absorbed and remem-

bered if you allow a person sleep after reading it. That is, sleep in-

creases the volume of what we remember — it actively affects de-

clarative memory. It is responsible for our mental process and all the 

concepts that we own. Tests show that the words that people learned 

just before going to bed are remembered significantly better com-

pared to control group that was not allowed to sleep after training. 

Moreover, the lack of full sleep worsens the quality of access to de-

clarative memory — people who do not get enough sleep reproduce 

40% less information than those who do not have problems with 

sleep. There is an interesting fact: if people are tested for memorizing 

facts, it turned out that sleep-deprived people reproduced negative 

information twice as frequently as good news. This certifies that lack 

of sleep is partly associated with the emergence of neurosis and de-

pression. 

How does sleep affect productivity? Many people have seen 

from their own experience that lack of sleep and poor sleep quality 

significantly affects well-being and performance. Due to lack of sleep, 

function of parts of the brain deteriorates - therefore, the speed of 

reactions, focusing and refocusing decreases, we cannot focus on a 

new case. When we perform different tasks, we can feel productive 

and active — but suddenly we "hang up", lose concentration and for-

get what we did and what we talked about. Lack of sleep affects not 

only performance, but also reduces a person's cognitive abilities. This 
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may be manifested by difficulties with speech, thinking, spatial orien-

tation, computing, learning, and the ability to reason. But the most 

dangerous moment is that an unslept person is not always able to re-

alize that something is wrong with him, especially if the lack of sleep 

is long. 

A decrease in a person's cognitive abilities often leads to ac-

cidents at work: an employee who has not had enough sleep does 

everything slowly and poorly. Also, according to statistics, every fifth 

accident is caused by a driver who has fallen asleep at the road. Due 

to constant lack of sleep, motivation also decreases. There is a direct 

link between motivation for success and sleep quality. The research 

carried out by Russian scientists has proved that the lack of a full 

night's rest affects our determination in situations involving risk, be-

sides, every day there is less and less desire to move forward towards 

our goals. 

Not getting enough sleep is unhealthy. An adult needs about 8 

hours of sleep on average, and women — due to their more complex 

structure of neural connections - need an average of 20 minutes more 

than men. It may be concluded that sleep is essential and vitally im-

portant in our life. 
© Якшибаева Лиана, Сагизбаева Сабина, 2022 
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Flower decoration of the urban area 

(Цветочное декорирование городской территории) 
 

There are many different types of urban landscaping. Tradi-

tionally, trees and shrubs were the main objects in city landscaping. 

But modern cities are under pressure from traffic, and this leads to 

the death of green plantations. As a result, several tendencies have 
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appeared in the modern landscaping of the urban environment. One 

of the most popular methods is flower decoration. 

Flower decoration plays an important role in the city land-

scaping: it adds colorfulness to urban development; creates an indi-

vidual appearance of the city; brings softness and expressiveness to 

the geometric layout of streets and squares. In addition, flower gar-

dens have a calming effect influencing the man perception with a 

combination of different color spots and soothe. 

This article presents some issues of decorating cities with 

flowers. Nowadays landscape architects use such types of flower 

decoration as flowerbed, flower border, rabatka, ribbons, mix border 

and modular flower garden to green cities. A flower bed is a flower 

garden of a geometric shape. Flower border and rabatka are a narrow 

strip of undersized plants. Ribbons are flower beds of a free wavy 

shape. A mix border is a mixed flower border that includes a wide 

range of perennials and bulbs.  

Modular flower garden is a composition in the form of vari-

ous, repeating shapes (squares, circles, rectangles). A composition of 

the modular flower garden includes flowering and carpet plants, lawn, 

water. Frost-resistant forms are selected for the flower arrangement. 

They do not freeze out in winter and are directed to bloom in the 

conditions of a short summer. When selecting perennial plants, pref-

erence is given to representatives of the local flora, tall and stable for 

a long time in the decoration. In this case, it is possible to use the 

range developed when creating durable flower compositions in cities, 

meeting modern aesthetic requirements. 

I come from Meleuz. It is a very beautiful and green town, 

situated on the bank of the Belaya river. There are several parks in 

the city. In our city, flower gardening is represented by flower beds, 

flower borders, and rarely mix borders. Pansies (viola), carnations, 

tulips, chamomiles, chrysanthemums, rudbeckias are widely used in 

cities decorating. But such decoration is presented only in the parks 

and central streets of the city. In the area of new buildings and on the 

outskirts of the city there is no flower decoration.  

In conclusion, flower decoration is an integral part of city 

greening. This creates the conditions for a healthy and comfortable 

life for citizens. 
© Галеева Айгуль, 2022 
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Forest Fund of Blagovarsky District (Republic of Bashkortostan)  

(Лесной фонд Благоварского района  

(Республика Башкортостан))  

 

The great natural wealth of the republic of Bashkortostan is 

its forests, which occupy a huge territory. Forests are diverse in com-

position, with 79, 6% of the area covered by hardwoods and 20 of the 

republic of Bashkortostan, 4% - by conifers. Small-leaved forests are 

scattered throughout the republic territory. Various forests dominate 

in mountainous Bashkiria. In the north-western part of the Southern 

Urals, along the ridges of Kaktau and Zil-merdak and to the east of 

the Yuryuzan-Ai plain, mixed forests of spruce, fir and broad-leaved 

species are common. 

We come from Blagovarsky district of the republic of Bash-

kortostan, so studying of current state of my native region forest fund 

is the subject of our research. Blagovarsky district is located on the 

north-eastern part of Bugulminsk-Belebeev upland. Steppe zone with 

the northern cross – grass steppe sub-zone extend within the area. On 

the eastern slopes of the highlands and on the plain watersheds of the 

southern part of the forest steppe zone, deciduous forests of oak, lin-

den, maple, elm, birch, aspen, etc are common. In the underground 

there is a rowan, a willow, a spinach, a hazel, an alder and tall grass-

stand. Forest areas alternate with open meadows occupied by arable 

lands, hay lands and pastures. Cross-border depressions and river 

valleys are occupied by talus, alder, multiheight shrubs and grasses. 

There are about 100 species of medicinal herbs in Blagovarsky dis-

trict. About 40 species, such as marshmallow, anise, black betony, 

warty birch, blood-red hawthorn, valerian, rosehip, celandine, oak 

bark, etc., are harvested. 

It should be noted that the total area of land use is 145 thou-

sand hectares. Of these 28,000 hectares (17,3%) are under pastures, 

and only 13,5000hectares (9.1%) are under forests. In low-quality 
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forests low forest site (bonitet) predominate. Wood requirements are 

met by importing forests and timber products from the forests areas 

of the republic. BSAU forestry scientists have developed a concept of 

reproduction and management in sparsely wooded areas [1]. 

In conclusion, it is necessary to carry out reforestation activi-

ties in order to solve the problem of satisfying the district’s timber 

demand. Thus, on April 23, 2022, 9 thousand pine and fir trees were 

planted in the village of Yazykovo [1].  

References 
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The role of parks in rural areas 

(Роль парков в сельской местности) 

 

Bakalinsky District is a municipal formation within the re-

public of Bashkortostan. The administrative centre is Bakaly. Bakaly 

is a small town. Population is about 12,000 people. There are some 

industrial enterprises, such as a brick factory, a dairy plant and a lem-

onade factory. They are located on the outskirts of the town, so indus-

trial noise; exhaust gases do not disturb the town citizens. Traffic is 

not heavy here. There are many plantings in the town. Trees, bushes 

and flower beds are scattered all over the city. Many woods, clearings 

and hills surround Bakaly. As a result of above mentioned factors, the 

air is clean and fresh in the town. So, do such small towns as Bakaly 

need parks? Firstly, what is a park?  “It is a large area of land with 

grass and trees, usually surrounded by fences or walls, and specially 
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arranged so that people can walk in it for pleasure or children can 

play in it” [1] . Parks are not only a zone of trees and lawns. Parks are 

places of culture, recreation, entertainment and time spent by indi-

viduals in harmony with nature. They can offer a multitude of oppor-

tunities for people of all ages. Studies have also shown that crime is 

lower in communities with parks. 

There is an old park in Bakaly. People like to walk there. But 

it needs reconstruction. There are only few benches and the paths are 

narrow. It has volleyball and football playgrounds, playground for 

children. However, the playground for children is too small, there is 

not enough space for children to run and play. There is no lightning 

in this park, so it is impossible to walk there at night. The village 

needs a new park. A public opinion poll on what people want to see 

in the new park was completed in Bakaly. And another park is under 

construction in Bakaly, where all the necessary public requirements 

will be met. The new park will provide opportunities for outdoor rec-

reation. Parks should be provided with children's play areas, active 

recreation areas, street games, benches, lanterns, picnic areas and 

washrooms. And of course, parks should have a lot of different plants, 

including flower decorating. 

In conclusion, the goal of parks is more than just cleaning the 

air and restoring oxygen to the atmosphere and providing habitat for 

wildlife. Parks play a special role, providing something for everyone, 

from young children and youth to families, adults and seniors. The 

role of parks is particularly important in rural areas, since there are 

few entertainment and leisure centres. 

References 
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Meat and meat products in human nutrition 

(Мясо и мясные продукты в питании человека) 
 

Meat is an important source of nutrition around the world. 

Being an integral part of a mixed diet, meat and meat products pro-

vide an adequate supply of essential trace elements and amino acids 

and are involved in the regulatory processes of energy metabolism 

for human health and development. Since meat is equivalent in com-

position to human skeletal muscle, it provides man with amino acids 

that are optimally formulated to support protein synthesis to build 

and maintain muscle mass. Maintaining skeletal muscle mass is par-

amount to maintaining both physical activity and metabolic health.  

Meat is a major source of essential amino acids and peptides 

with important biologically active properties. Taurine, creatine, car-

nosine and anserine derived from meat perform important physiolog-

ical functions. Amino acids are fermented by the microbiota into me-

tabolites with potentially positive as well as negative health effects; 

this fermentation occurs especially when other substrates are not 

available. Thus, the composition of the diet and meals are important 

factors in determining of the gut environment. A diet low in dietary 

fiber, but high in protein, can lead to a pro-inflammatory response 

resulting in a higher risk of the disease. 

In addition to protein, meat also provides us with minerals 

such as iron, zinc, selenium and phosphorus and is an important 

source of B complex vitamins. Zinc creates antibodies that allow our 

body to fight against diseases and infections, protecting us from sick-

ness. The availability of iron that is present in meat in the form of 

heme iron is much higher than that of non-heme iron. Thus, approxi-

mately 23% of heme iron is absorbed in the small intestine, while 
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only 2-8% of non-heme iron is absorbed, so red meat remains the 

best dietary source of iron. Vitamin B12 assists in the creation of red 

blood cells.  

Unfortunately, meat is not only a useful source of minerals 

and protein, but also a possible causative agent of some diseases. 

While red and especially processed meats are a key and unique 

source of high-quality proteins, iron and zinc, they currently appear 

to be associated with a risk of colorectal cancer and cardiovascular 

disease, diabetes and other severe diseases. That is why it is im-

portant to think about the balance of foods that make up a varied and 

healthy diet—lots of whole fruits and vegetables and limited foods 

that are high in saturated fat, salt, and sugar—rather than focusing on 

just one particular food. 
© Третьякова Александра, 2022 
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Übersichtscharakteristik der Apfelweine  

(Обзорная характеристика сидров) 
 

Der Apfelwein ist ein Alkoholgetränk mit einem ausgepräg-

ten Apfelaroma und einer sanft goldenen Honigfärbung. Wegen des 

Alkoholgehalts wird das Bouquet durch einen leichten Alkoholge-

ruch ergänzt. Trotzdem kann ein Apfelwein nicht als ein hochprozen-

tiges alkoholisches Getränk bezeichnet werden. Der Geschmack des 

Apfelweins ist abgerundet und weich, und der Nachgeschmack mit 

einer klaren Verflechtung von Fruchtnoten ist ziemlich lang. 

Die Haupteigenschaften der Charakteristik eines Weins sind 

Weingehalt, Kalorienwert, Zutaten, Geschmack, Nachgeschmack.  

Tugend des Weins. Ein Apfelwein in klassischer Ausführung 

ist ein schwach alkoholisches Getränk auf Bierniveau. Dem russische

n staatlichen Standard nach beträgt die maximale Tugend des Apfelw

eins 6%, die minimale – 2%, aber in anderen Ländern gibt es Apfelw

ein von der neunprozentigen Tugend. In Frankreich produziert man d



 

217 

en Apfelwein, der durch den Calvados aufgestärkt ist. Seine Tugend e

rreicht 18%, das macht seinen Vorteil aus, da ein solcher Apfelwein e

ine lange Zeit ohne Einsatz von Chemiemitteln aufbewahrt werden ka

nn. 

Kalorienwert. Der Kalorienwert vom Apfelwein sowie seine 

Tugend variiert je nach Zuckerbestand der Rohware: Je süßer die Äp-

fel sind, desto höher ist der Kalorienwert. Der Apfelwein-

Kaloriengehalt kann 100-120 kcal pro 100 ml erreichen. Ein gewöhn-

licher trockener Apfelwein enthält ~ 60 kcal pro 100 ml des Produkts, 

ein süßer – 68 kcal. 

Zutaten. Ein nach traditioneller Technologie hergestellter 

trockener Apfelwein enthält weder Hefe noch Zucker. Ein klassisches 

Industrieprodukt enthält oft Zucker und Hefe sowie fast immer Kon-

servierungsstoffe, da das Naturlebensmittel nicht so lange aufbewahrt 

werden kann, wie es sich die Hersteller wünschen. 

Geschmack. Diese Eigenschaft des Getränks ist individuell. 

Es ist aber möglich, eine Fälschung dem Geschmack nach zu erken-

nen. Echter Apfelwein hat nur einen klaren Nachgeschmack – den 

Nachgeschmack von Äpfeln. Alle fremde Nachgeschmäcke deuten 

auf das Vorhandensein von Zusätzen hin. 

In diesem Artikel wurden also die Haupteigenschaften der 

Apfelweine betrachtet.  
© Ямалеева Рената, 2022 
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Numerical study of droplet deformation in shear 
(Численное изучение деформации капель в сдвиговом потоке) 

 

Dispersed systems are widely used in the pharmaceutical, 

food, chemical, oil and oil refining industries in the form of various 

structures and states: aerosols, suspensions, emulsions, gels, etc. The 

rheology of dispersed systems is an extremely important technologi-
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cal parameter. Being able to characterize and control the behavior of 

dispersed elements in the flow, it is possible to ensure their optimal 

efficiency. Models describing the behavior of structured dispersed 

systems do not always satisfy physical laws, with the exception of the 

behavior of single particles and they represent empirical or semi-

empirical approximations to the true picture which is explained by 

random interactions between particles and the stochastic nature of 

their behavior. 

The emulsion rheology has many qualitative analogues of the 

rheology of solid spherical particles dispersion. The differences arise 

due to the deformability of liquid droplets which is especially im-

portant at high shear rates and the volume fraction of the dispersed 

phase. However, even at low shear rates, the relative viscosity of 

emulsions differs from that of solid spherical dispersions. This is due 

to the flow circulation inside the droplets, which leads to the defor-

mation of the external current lines around the liquid spheres, so that 

the flow becomes less perturbed and viscous, and the dispersion be-

comes smaller. 

This work is devoted to the numerical study of the depend-

ence of the rheological parameters of emulsions on the capillary 

number, volume concentration and the ratio of viscosities of liquids 

inside and outside the droplets. The stress tensor components were 

calculated using the three-dimensional boundary element method. 
© Киселева Анна, 2022 
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Development of non-conventional energy sources in Russia  

as an alternative to traditional sources 

(Развитие нетрадиционных источников энергии в России,  

как альтернативы традиционным) 
 

Today, alternative energy is one of the most popular areas for 

innovative companies and their developments. There is a huge 

amount of research in this area, and thousands of scientists working 
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in different countries around the world are employed here. This direc-

tion with all seriousness can be called one of the main issues of the 

future. 

Alternative energy in a scientific language is a set of promis-

ing ways of obtaining, transmitting and using energy that are not as 

widespread as the traditional ones, but are of interest because of the 

profitability of their use with, as a rule, low risk of harm to the envi-

ronment, that is, to flora and fauna. 

Humankind consumes enormous amounts of energy. We burn 

between 9 and 20 billion tons of fuel every year. Of all the energy 

consumed, 75% is made up of fossil fuels (34% oil, 25% coal, 19% 

natural gas), and 5% of the rest comes from nuclear power plants, 6% 

from hydroelectric plants, while 11% comes from other energy 

sources. In our work we paid attention to the 17% that come from 

renewable energy sources. 

The steady increase in the population of our planet, the un-

precedented rapid development of production in the period of NTR 

(Scientific and Technological Revolution), the growing depletion of 

conventional energy sources. The requirements for the preservation 

of the environment are forcing people to look for new sources of en-

ergy, primarily those with renewable or little-exhaustible reserves. 

Mankind is still poorly using the possibility of obtaining energy from 

natural, virtually inexhaustible sources: the heat of the Earth's subsoil 

and the ocean, the energy of ocean and river currents, tides and 

waves, wind. 

In order for mankind to exist and rapidly develop, it is neces-

sary to constantly improve the ways of obtaining energy. The search 

for new energy sources and the development of alternative ways of 

obtaining energy is the main priority of mankind for the next hun-

dreds and even thousands of years. 

Energy is the basis for all processes in all sectors of the 

economy, the main condition for creating material wealth and im-

proving people's standard of living. Energy today is the most im-

portant driving force of global economic progress, and the well-being 

of billions of people on the planet directly depends on its condition. 

The steady growth in the number of people leads to an increase in 

energy consumption. And if we do not develop alternative energy, it 

may lead to an energy crisis, as natural resources necessary for the 
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traditional power industry are increasingly being depleted every day. 

As a result of traditional energy activities there is a negative 

impact on the atmosphere, which increases the likelihood of an envi-

ronmental disaster. For example, the combustion of fossil fuels pro-

duces various harmful products that pollute the environment, and the 

excessive use of water constantly changes the water level, which can 

lead to catastrophic flooding or drought. 
© Латыпова Айназ, 2022 

 

 

Маликов Алим 

БашГУ, физико-технический институт, 3 курс  

Консультант по немецкому языку: 

ст. преподаватель Попова В.Н. 

 

Anwendung von Röntgenstrahlen in der Medizin und Dosimetrie  

(Применение рентгеновских лучей в медицине и дозиметрии) 

 

1895 entdeckte der deutsche Physiker Wilhelm Conrad Rönt-

gen eine neue Art von elektromagnetischer Strahlung, als er die elekt-

rische Ladung in verdünnten Gasen untersuchte, die ihm zu Ehren 

Röntgen genannt wurde. Röntgenstrahlen werden in verschiedenen 

Bereichen der Wissenschaft und Technologie eingesetzt. Röntgen-

strahlen werden beispielsweise in medizinischen Geräten verwendet. 

Darüber hinaus werden Röntgenstrahlen in der physikalischen Mate-

rialwissenschaft als eine der wichtigen Methoden zur Lösung des 

Problems der Herstellung von Verbindungen zwischen den Eigen-

schaften der Materie und anderen Eigenschaften der Materie (z. B. 

Kristallstruktur) eingesetzt. 

«Röntgenstrahlen sind elektromagnetische Wellen, deren 

Photonenenergie auf der Skala elektromagnetischer Wellen zwischen 

ultravioletter Strahlung und Gammastrahlung (von ~10 eV bis zu 

mehreren MeV) liegt, was Wellenlängen von ~10^(3) bis ~10^(−2) Å 

entspricht. Röntgenstrahlen ionisieren. Es betrifft das Gewebe leben-

der Organismen und kann die Ursache für Strahlenkrankheit, Strah-

lenverbrennungen und bösartige Tumore sein. Aus diesem Grund ist 

es bei der Arbeit mit Röntgenstrahlen notwendig, Schutzmaßnahmen 

zu beachten. Es wird angenommen, dass die Läsion direkt proportio-
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nal zur absorbierten Strahlendosis ist. Röntgenstrahlen sind ein muta-

gener Faktor» [5]. 

«Röntgenstrahlen haben elektromagnetische Natur und wer-

den während Quantenübergängen von Elektronen zu den inneren 

Ebenen von Atomen beobachtet. Schwingungen von Atomen in Mo-

lekülen werden von Infrarotstrahlung begleitet, wobei die Rotation 

von Molekülen beobachtet wird, ferne Infrarotstrahlung beobachtet 

wird und Radioemission den Spinübergängen von Elektronen ent-

spricht. Es ist bekannt, dass sich die Lichtbrechung signifikant von 

der Brechung von Röntgenstrahlen unterscheidet. Wenn Röntgen-

strahlen Materie passieren, treten Streuung und Absorption auf. Der 

Brechungsindex von Röntgenstrahlen während des Übergangs zu ei-

nem festen Körper unterscheidet sich kaum von einem. Dies ist 

schwierig, da es schwierig ist, die Brechung von Röntgenstrahlen 

selbst zu beobachten. Um Röntgenstrahlen zu erhalten, werden spezi-

elle Geräte verwendet, die als Röntgenröhren bezeichnet werden. 

Nach dem Verfahren zur Gewinnung von Strahlung werden diese 

Röhren in ionische und elektronische unterteilt»[1]. 

Die Notwendigkeit, die Auswirkungen ionisierender Strah-

lung auf die Substanzen lebender und nicht lebender Materie genau 

zu quantifizieren, führte zum Auftreten von Dosimetrie. 

Die Dosimetrie ist ein Teil der Physik des Atomkerns, der 

Elementarteilchen und der Messtechnik, in der physikalische Größen, 

die die Wirkung ionisierender Strahlung auf Substanzen charakteri-

sieren, sowie Methoden und Geräte zu deren Messung untersucht 

werden. Quantitativ wird die Wirkung ionisierender Strahlung (unab-

hängig von ihrer Art) durch die auf den Stoff übertragene Energie 

geschätzt. Dazu wird ein besonderer Wert verwendet - die Strahlen-

dosis. 

Die Energiedosis (D) ist ein Wert, der dem Verhältnis der auf 

das Element der bestrahlten Substanz übertragenen Energie ΔΕ zur 

Masse Δm dieses Elements entspricht: D = ΔΕ/ Δm. 

In SI ist die Einheit der Energiedosis Gray (Gr), zu Ehren des 

englischen Radiobiologen Louis Harold Gray. 1 Gr ist eine absorbier-

te Dosis ionisierender Strahlung jeglicher Art, bei der die Energie von 

1 J Strahlungsenergie in 1 kg Masse einer Substanz absorbiert wird. 

In der praktischen Dosimetrie wird normalerweise eine extrasystemi-

sche Einheit der Energiedosis verwendet - rad (1 rad = 10 ^ (-2) Gy). 
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Das Konzept der Strahlungsqualität charakterisiert die Fähig-

keit einer bestimmten Art von Strahlung, verschiedene Strahlungsef-

fekte zu erzeugen. Um die Qualität der Strahlung zu beurteilen, wird 

ein Parameter eingeführt - der Qualitätskoeffizient. Es handelt sich 

um einen regulierten Wert, dessen Werte von speziellen Kommissio-

nen festgelegt werden und in internationalen Normen zur Bekämp-

fung von Strahlengefahren enthalten sind. Der Qualitätskoeffizient 

(K) gibt an, wie oft die biologische Wirkung dieser Art von Strahlung 

größer ist als die Wirkung Photonenstrahlung bei gleicher Energiedo-

sis. Die Äquivalentdosis (H) ist gleich der Energiedosis multipliziert 

mit dem Qualitätsfaktor für diese Art von Strahlung: H = K*D. 

In SI wird die Einheit der Äquivalentdosis als Sievert (Sv) 

bezeichnet - zu Ehren des schwedischen Spezialisten auf dem Gebiet 

der Dosimetrie und Strahlensicherheit Rolf Maximilian Sievert. Ne-

ben dem Sievert wird auch eine extrasystemische Einheit der Äquiva-

lentdosis verwendet - rem (biologisches Äquivalent von Röntgen-

strahlen): 1 rem = 10 ^(-2) Sv. 
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The use of X-rays in medicine and dosimetry 
(Использование рентгеновских лучей в медицине и дозиметрии) 

 

In 1895, German physicist Wilhelm Conrad Röntgen discov-

ered a new kind of electromagnetic radiation while studying the elec-
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tric charge in rarefied gases, which was named X-ray in his honor. X-

rays are used in various branches of science and technology. For ex-

ample, X-rays are used in medical devices and in physical materials 

science as one of the important methods for solving the problem of 

establishing connections between the properties of a substance and 

other characteristics of a substance (crystal structure, for example). 

"X-rays are electromagnetic waves whose photon energy lies 

on the scale of electromagnetic waves between ultraviolet radiation 

and gamma radiation (from ~10 eV to several MeV), which corre-

sponds to wavelengths from ~10^(3) to ~10^(−2) Å" [5]. 

"X-rays have a high penetrating power and they have found 

their application in diagnostics. In the first time after the discovery, 

X-rays were used to study bone fractures and determine foreign bod-

ies (for example, bullets) in the human body. Currently, several 

methods based on X-rays are used. 

1. Fluoroscopy - this method allows you to study the func-

tional state of the organs. The X-ray device consists of an X-ray tube 

and a fluorescent screen. In order to protect the doctor from exposure 

to X-rays, a lead window is installed between the doctor's eyes and 

the screen. The disadvantages of this method are large doses of radia-

tion that the patient receives during the procedure. 

2.  Fluorography. This diagnostic method allows you to get a 

photo with the image of organs and tissues. Most often, chest fluo-

rography is used to diagnose diseases of the lungs, heart, chest and 

other pathologies. 

3. X-ray therapy is the current method that allows the treat-

ment of diseases of a non-oncological profile, both independently and 

in combination with other methods. It is aimed at reducing the in-

flammatory response, suppressing pain sensitivity and secretory ac-

tivity of the glands. The most sensitive to X-rays are leukocytes, cells 

of malignant tumors, sex glands and blood-forming organs. In each 

case, the radiation dose should be determined. individually" [3]. 

The need to quantify accurately assesses the effects of ioniz-

ing radiation on the substances of living and non-living matter led to 

the appearance of dosimetry.  

Dosimetry is a part of the physics of the atomic nucleus and 

elementary particles and measuring technology, in which physical 

quantities characterizing the effect of ionizing radiation on substanc-
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es are studied, as well as methods and devices for measuring them. 

Quantitatively, the effect of ionizing radiation (regardless of its na-

ture) is estimated by the energy transmitted to the substance. For this, 

a special value is used - the dose of radiation. 

The absorbed dose (D) is a value equal to the ratio of the en-

ergy ΔΕ transferred to the element of the irradiated substance to the 

mass Δm of that element: D = ΔΕ/ Δm. In SI, the unit of absorbed 

dose is gray (Gy), in honor of the English radiobiologist physicist 

Louis Harold Gray. 1 Gy is an absorbed dose of ionizing radiation of 

any kind, at which the energy of 1 J of radiation energy is absorbed in 

1 kg of mass of a substance. In practical dosimetry, an extrasystemic 

unit of absorbed dose is usually used - rad (1 rad = 10 ^(-2) Gy). 

To assess the quality of radiation, a parameter is introduced - 

the quality coefficient. It is a regulated value, its values are deter-

mined by special commissions and are included in international 

standards designed to control radiation hazards. The quality coeffi-

cient (K) shows how many times the biological effect of a given type 

of radiation is greater than the action of photon radiation, at the same 

absorbed dose. The equivalent dose (H) is equal to the absorbed dose 

multiplied by the quality factor for that type of radiation: H = K*D. 

In SI, the unit of equivalent dose is called a sievert (Sv) - in 

honor of the Swedish specialist in the field of dosimetry and radiation 

safety Rolf Maximilian Sievert. Along with the sievert, an extrasys-

temic unit of equivalent dose is also used - rem (biological equivalent 

of X-rays): 1 rem = 10 ^(-2) Sv. 
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Structure and properties of crystals 

(Строение и свойства кристаллов) 
 

Crystals come in different colors most of them are transpar-

ent and what is most remarkable, they have the right shape. 

There are several extremely ideal states in nature, one of 

them is an ideal crystal. An ideal crystal is a solid body in which the 

structural units that form its basis (atoms, molecules, etc.) are ar-

ranged strictly periodically, forming a regular crystal structure. 

A crystalline substance is all solids in which their constituent 

particles (atoms, ions, molecules) are arranged in a regular manner, 

forming an ordered three-dimensional periodic structure in the form 

of a spatial lattice. The spatial lattice is an infinite regular system of 

nodes (points) that characterize the geometric feature of their struc-

ture common to all crystals. 

The main difference between crystals and other solids is the 

presence of a crystal lattice is a collection of periodically arranged 

atoms, molecules or ions. Depending on the structure, crystals are 

divided into ionic, covalent, molecular and metallic. 

All crystalline compounds can be divided into single crystals 

and polycrystals. 

A monocrystal is called a single crystal. Examples of faceted 

natural monocrystal are quartz, rock salt, Icelandic spar, diamond, 

topaz, etc. 

Most of the solids encountered and obtained in the technique 

are a collection of small crystals fused together such bodies are called 

polycrystals. Examples of polycrystals are: rock salt, quartz, sugar, 

ice, etc. 

In nature crystals are formed during various geological pro-

cesses from solutions, melts, gas or solid phase. 

Science does not stand still in its development. And to bring 

some ideas and projects to life, the resources of our Earth are becom-

ing insufficient. Most of the materials used everywhere are artificial-
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ly derived. For example, one of the types of crystals used in electron-

ics is liquid crystals. They can be seen everywhere is TV screens and 

computer monitors, electronic clocks, mobile phone screens, digital 

cameras, etc. 

Humanity has learned to grow naturally occurring crystals, 

called artificial. The most valuable of artificially grown stones are 

analogues of natural ones: emeralds, garnets, rubies, opals, sapphires, 

turquoise and pearls, and others. The cost of such stones is really 

much lower than that of natural stones, but this is only because artifi-

cial stones are created by man in much less time than nature has been 

doing for centuries. 
© Самигуллина Анжела, 2022 
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Hitzebeständige Nickellegierungen   

(Жаропрочные никелевые сплавы) 
 

Nickel-Legierungen gehören heutzutage zu den häufigsten 

hitzebeständigen Legierungen, die zur Herstellung von Teilen 

verwendet werden, die bei hohen Temperaturen arbeiten. Viele 

Fragen zu Nickel-Legierungen erfordern jedoch noch weitere 

Untersuchungen. Es ist auch zu erwähnen, dass die Verbesserung der 

Eigenschaften von hitzebeständigen Legierungen zu einer Abnahme 

ihrer Verarbeitung geführt hat. Nickellegierungen haben eine extreme 

Korrosions- und Hitzebeständigkeit und sie können exzellent 

verarbeitet werden. Das Nickelgehalt in verschiedenen Legierungen 

ist nicht gleich. Je höher Qualität der Legierungen ist, desto 

hochwertigere Materialien werden für den Einsatz in der chemischen 

Prozessindustrie, in der Energie- und Umwelttechnik sowie in der 

Elektronik und Elektrotechnik hergestellt. Um die Plastizität zu 

erhöhen, wird die Behandlung traditionell in einem einphasigen 

Bereich durchgeführt. 

Nickel-Legierungen sind in vier Gruppen unterteilt: 

strukturelle, thermoelektrische, hitzebeständige und Legierungen mit 
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besonderen Eigenschaften. Die erste Gruppe sind Kupfernickel-

Legierungen, die zweite Gruppe umfasst Legierungen wie Chromel, 

Alumel, Kopel, Manganin, Constantan. Die dritte Gruppe umfasst 

Nichrome, die sich durch hohe Hitzebeständigkeit und 

Hitzebeständigkeit auszeichnen. Sie werden oft zur Herstellung von 

elektronischen Geräten verwendet. Die vierte Gruppe sind 

Legierungen - Legierungen mit hoher Permeabilität in magnetischen 

Feldern, Legierungen mit besonderen elastischen Eigenschaften 

(Invar) und andere. 

Nickel-Legierungen neigen dazu, Poren zu bilden. Dies liegt 

an der guten Löslichkeit von Stickstoff, Wasserstoff und Sauerstoff 

im geschmolzenen Metall. Beim Schweißen von Nickel und seinen 

Legierungen, insbesondere mit Kupfer, erfährt das Grundmetall keine 

strukturellen Veränderungen, es wird nicht gehärtet, so dass es nicht 

notwendig ist, eine Vorwärmung oder eine nachfolgende 

Wärmebehandlung zu verwenden. 
© Степухов Егор, 2022 
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Methods of sorting particles in microfluidic devices  

(Методы сортировки частиц в микрофлюидных устройствах) 
 

Microfluidics allows the use of micro- and nanoscale ele-

ments which gives an opportunity to study biological objects (cells, 

bacteria, blood components) in the liquid. Microfluidic platforms can 

be used for isolation, sorting, fractionation and purification of parti-

cles, for example, cells. In the field of particle and cell sorting, mi-

crofluidics can offer precise and high-performance methods that are 

classified as active and passive sorting. Active methods are based on 

external force fields, such as acoustic, optical or magnetic, while pas-

sive methods rely on channel geometry (a microchannel of rectangu-

lar or circular cross-section, using round, square, triangular, I- or L-

shaped cross-sections, dams and objects in microchannels) and hy-
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drodynamic forces arising from fluid flow. 

Let us consider one of the varieties of passive methods - de-

terministic lateral displacement (DLD). Deterministic lateral dis-

placement is a powerful mechanism for high-precision continuous 

sorting of particles by size, as well as by deformability. The device 

consists of arrays of pillars where the trajectory of particles in the 

fluid flow is determined by their size compared to the critical radius: 

small particles move along a zigzag trajectory, and larger particles are 

separated in motion mode, which allows collecting separated parti-

cles. Therefore, it is important to estimate the critical particle size 

which depends on the geometry of the array, for transient modes be-

fore manufacturing DLD devices. For solid spherical particles, the 

operation of the device is simple, but in reality they are non-spherical 

and deformable, which affects their trajectory in DLD devices, and 

the effective size of such particles depends on their orientation when 

passing between two pillars. Each subsequent row of pillars within 

the narrowing is shifted to the side by a given distance from the pre-

vious one, which leads to the creation of separate hydrodynamic 

flows. The dynamics of the system is described by the Stokes equa-

tions. 

Examples of DLD applications are separation of blood com-

ponents, isolation of cancer cells from blood cells, separation of para-

sites, isolation of extracellular vesicles, sorting based on deformabil-

ity of erythrocytes and platelets. These capabilities allow us to work 

with a wide range of DLD applications. 
© Фахретдинова Алсу, 2022 
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A physics-inexplicable phenomenon. 

(Необъяснимое с точки зрения физики явление) 
 

Physicists working on the LHCb detector at the Large Had-

ron Collider have found hints of phenomena that cannot be explained 

within the framework of modern physics - the Standard Model, which 
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describes the properties of all known particles. This is reported in a 

preprint published in the arXiv repository.  

In March, a group of scientists published data that beauty 

quarks (b-quarks) decay into muons 15 percent less often than into 

particles related to muons - electrons. This cannot be explained in the 

Standard Model, which provides only one difference between the 

muon and the electron, which is 200 times lighter than its "twin". In 

other words, the charm quarks must decay into muons and electrons 

with the same frequency. However, at that moment the difference 

between the experimental data and the Standard Model was three 

sigma or three standard deviations, which in particle physics is not 

enough to unequivocally judge the discovery. 

For physicists to be able to talk about the existence of an un-

known force preventing b-quarks from decaying into muons, it is 

necessary to reach a result of five sigma, when the probability that 

the difference is due to chance is less than one in a million. Although 

the new study failed to reach that threshold, the scientists observed 

the same effect: the decay of beauty quarks into muons occurred 30 

percent less frequently than decay into electrons. The difference be-

tween theory and experiment was about two standard deviations, or 

about two sigma. In other words, the probability of a statistical error 

is just over two percent. 

According to scientists, the commissioning of the upgraded 

LHCb detector, which will have to collect additional data and provide 

additional statistics, will help confirm or refute these data. 

Although the Standard Model has passed all experimental 

tests to date, scientists know that it is incomplete. It does not include 

gravitational interaction and does not describe particles that could 

explain the existence of dark matter, which has an observable effect 

on ordinary matter in the Universe. Recently, more and more data has 

been accumulating about the New Physics beyond the Standard Mod-

el, but so far scientists have not found unequivocal evidence of its 

existence. 
© Хамитов Рушан, 2022 
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Directed catalytic synthesis of polyaromatic macrodiolides  

containing bis-methylene separated cis,cis–double bonds 

(Направленный каталитический синтез  

полиароматических макродиолидов, содержащих  

бис-метиленразделенные цис, цис– двойные связи) 

 

In recent decades, there has been a steadily growing interest 

in the study of cyclophanes - aromatic macrocyclic compounds repre-

senting bridging systems that contain aromatic or heteroaromatic 

rings interconnected by aliphatic chains. These macrocycles are 

widely used in various fields of industry, including supramolecular 

chemistry, materials science, catalysis, and pharmaceuticals. The cel-

lophane skeleton is the basis of many biologically active natural 

compounds that exhibit a wide range of antitumor, antimicrobial and 

antiviral properties. 

An effective method for the synthesis of previously un-

described macrodiolides containing 1Z,5Z-diene fragments in their 

structure and exhibiting high cytotoxicity in vitro against various tu-

mor cell lines has been developed in the Laboratory of Catalytic Syn-

thesis of INC UFIC RAS. 

In the development of these studies, a method for the synthe-

sis of new cyclophane-type macrodiolides by catalytic intermolecular 

esterification α,ω-alka-nZ,(n+4) was developed within the framework 

of the thesis Z-diendiols with polyaromatic dicarboxylic acids. 

The structure of synthesized macrocycles has been reliably 

proven using modern methods of high-resolution mass spectrometry 

and 
1
H, 

13
C NMR spectroscopy, as well as two-dimensional hetero-

nuclear correlation experiments (HSQC, HMBC). 

Studies of biological activity have shown that the synthesized 

cyclophanes have high cytotoxicity against tumor suspension cell 

lines Jurkat, K562, U937, HL-60, conditionally normal Hek293 cells 
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and normal fibroblasts. 

Thus, an original method has been developed for stereoselec-

tive synthesis of previously undescribed cyclophanes containing a 

1Z,5Z-diene fragment in their structure, with good yields and high 

stereoselectivity (>98%). The obtained cyclophanes are of interest as 

new synthetic biologically active precursors for the creation of mod-

ern antitumor and antibacterial drugs. 

In the development of ongoing research on the working-out 

of stereoselective methods for the synthesis of biologically active 

compounds containing 1Z,5Z-diene fragments in their structure, a 

method for the synthesis of new macrolides by catalytic intermolecu-

lar esterification of 1,14-tetradec-5Z,9Z-dienediol with polyaromatic 

dicarboxylic acids has been elaborated within the framework of this 

course work. 
© Валиева Диана, 2022 

 

 

 

 

Резяпов Рияз  
БашГУ, инженерный факультет, 3 курс 

Консультант по английскому языку: 

ст. преподаватель Гилязова Д.Р. 

 

Corundum and its synthesis 

(Корунд и его синтез) 

 

Corundum is a natural mineral (Al2O3), which has a high 

hardness, has a mark of 9 on the Mohs scale, only diamond is harder. 

The natural environment of corundum deposits are volcanic rocks. In 

mineralogy, there is a group of corundums that are similar in struc-

ture, properties of the chemical and physical series, this is due to the 

fact that various impurities give the mineral one shade or another, so 

corundum can be gray, bluish, reddish, yellowish, whitish and green-

ish colors. In addition, it is worth noting that the transparent types of 

corundum are precious stones and have special names: blue - sap-

phire, red - ruby. Among the properties of corundum, it is worth not-

ing: the density is 4 g/cm
3
, and the heat resistance is about 1700-

1800℃. 
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Corundum has a wide range of applications: jewelry, refrac-

tory and abrasive materials, as well as the radio-electronic industry. 

Corundum is divided into two areas of application: the first is gemol-

ogy - the science of gems; the second is industry - medicine, science, 

etc. In the field of gemology, gem-quality corundum is important. 

Natural corundum is extremely rare, which is one of the im-

portant problems when it’s used as a raw material. But today this 

problem in the field of science and technology is being solved with 

the help of the production of artificial corundum - electrocorundum. 

It consists of aluminum oxide and various impurities, it is heated to 

high temperatures in electric arc furnaces, in which it crystallizes and 

hardens, and the output is fine sand, the granules also have a strength 

of 9 on the Mohs scale, like natural corundum. 

Electrocorundum is used in glass production, as well as in the 

manufacture of grinding tools. 

The main task of all electrocorundum is surface grinding, and 

they are also used in other areas of activity. For example, for the pro-

duction of molds for casting, the manufacture of abrasive-type tools, 

jet finishing of objects. 

Electrocorundum is mainly used in the creation of grinding 

and abrasive tools. 

Among the advantages of electrocorundum, it is worth noting 

that this material is resistant to chemical attack, has good viscosity, 

high strength and hardness. 

The only drawback of electrocorundum is its destruction and 

erasure with repeated use. 

Corundum is one of the most demanded materials in the 

fields of gemology, science and medicine. Corundum continues to be 

an object of research, as new methods of its synthesis are being de-

veloped. 
© Резяпов Рияз, 2022 
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