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Isakov Alexander Petrovich

Lipatov Maxim Sergeevich

Abstract. In this article, based on the analysis of existing and most common batteries, the possibility and expediency 
of introducing used electric vehicle batteries into the infrastructure of charging stations was considered. 

Keywords: electric vehicle, secondary use of electric vehicle batteries, electric power industry, charging stations, 
electric vehicle batteries. 
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Kirillova Victoria Vitaljevna 

Abstract. A constant increase in the level of pedagogical competence of foreign language lecturers, the search for 
new ways to motivate post-graduate students, the use of individual learning trajectories and close cooperation with scientific 
advisors are the important elements of the foreign language teaching at non-linguistic universities. The current state of affairs 
in this area is presented: applied teaching methods, the results of the applicants motivation before entering the PhD course 
and some ways of teaching methods intensification are proposed. 

Keywords: foreign language teaching, technical universities, methodological competence, up-to-date educational 
technologies, modular system, interdisciplinary approach. 
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Poltoratskaya N.I., 

Kirillova V.V. 

Abstract. The fundamental changes taken place in linguistics during the XX century are presented; the time scale 
of such changes and their relations with social, science and technological changes are discussed. Some facts of interrelation of 
dramatic shifts in linguistics with fundamental revolutionary changes in natural sciences and technologies are considered. 
For the first time it is suggested to review such mutual relationships at the synchronic and diachronic levels. The 
interrelationship of linguistics with such branches of sciences as socio linguistics, psycholinguistics, structural linguistics, 
terminology, cultural linguistics, applied linguistics is viewed. 

Keywords: linguistics, psycholinguistics, structural linguistics, terminology, cultural linguistics, applied 
linguistics, interrelation of different branches of science, stages of linguistics evolution. 
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Kakorin Igor Alexandrovich,  

Abstract. This paper investigates the creation of amorphous metals, known as metallic glasses, based on pyrolyzed 
polyacrylonitrile (PPAN) with the addition of cobalt and boron. Amorphous metals are characterized by the absence of an 
ordered crystal structure, which gives them unique physical and mechanical properties. However, their instability during 
heating requires the use of amorphous additives such as boron, which improves the toughness and strength of the composite, 
as well as contributes to the formation of a more homogeneous matrix. In the course of the study, calculations were performed 
using the DFT method, showing the possibility of introducing a cobalt atom into the PPAN structure and its interaction with 
boron atoms. The results demonstrate that boron significantly improves the performance characteristics of metal composites, 
increasing their heat resistance and strength. The work highlights the importance of amorphizing additives in the development 
of new materials with specified properties, which opens up prospects for their use in various industries, including the 
aerospace and automotive industries. 

Keywords: amorphous metals, metallic glasses, metal composites, pyrolyzed polyacrylonitrile, cobalt, boron, 
amorphizing additives, mechanical properties, heat resistance, materials, materials with specified properties. 

Аннотация. В данной работе исследуется создание аморфных металлов, известных как металлические 
стекла, на основе пиролизованного полиакрилонитрила (ППАН) с добавлением кобальта и бора. Аморфные металлы 
отличаются отсутствием упорядоченной кристаллической структуры, что придаёт им уникальные физические 
и механические свойства. Однако их нестабильность при нагревании требует использования аморфизирующих 
добавок, таких как бор, который улучшает ударную вязкость и прочность композита, а также способствует 
образованию более однородной матрицы. В ходе исследования были проведены расчёты методом DFT, показывающие 
возможность внедрения атома кобальта в структуру ППАН и его взаимодействие с атомами бора. Результаты 
демонстрируют, что бор значительно улучшает эксплуатационные характеристики металлокомпозитов, 
увеличивая их термостойкость и прочность. Работа подчеркивает важность аморфизирующих добавок в 
разработке новых материалов с заданными свойствами, что открывает перспективы для их применения в 
различных отраслях, включая аэрокосмическую и автомобильную промышленность. 

Ключевые слова: аморфные металлы, металлические стекла, металлокомпозиты, пиролизованный 
полиакрилонитрил, кобальт, бор, аморфизирующие добавки, механические свойства, термостойкость, материалы, 
материалы с заданными свойствами. 
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Panchenko Alexandra Nikolaevna,  

Abstract. In this paper, the interaction of a polymer, pyrolyzed polyacrylonitrile (PPAN), with single-walled carbon 
nanotubes (CNTs) of type (3,3) is investigated. The interaction between PPAN and CNT was modeled using different 
nanotube orientations: parallel-longitudinal, parallel-transverse, and perpendicular. The calculation results (calculations 
were carried out by two methods, the DFT method with a B3LYP potential and a semi-empirical PM6) showed that stable 
complexes are formed only with a perpendicular orientation of the CNT, which is confirmed by the presence of chemical bonds 
and a significant decrease in the band gap compared with pure PPAN. The data obtained highlight the potential of using 
carbon nanotubes to improve the properties of polymer composites. 

Keywords: pyrolyzed polyacrylonitrile, carbon nanotubes, molecular cluster, polymer composites, chemical 
adsorption, energy calculations, band gap, stable complexes, interaction, nanomaterials. 

Аннотация. В данной работе исследуется взаимодействие полимера - пиролизованного полиакрилонитрила 
(ППАН) с одностенными углеродными нанотрубками (УНТ) типа (3,3). Взаимодействие между ППАН и УНТ 
моделировалось с использованием различных ориентаций нанотрубки: параллельно-продольной, параллельно-
поперечной и перпендикулярной. Результаты расчетов (расчеты проводились двумя методами методом DFT с 
потенциалом B3LYP и полуэмпирическим PM6) показали, что стабильные комплексы образуются только при 
перпендикулярной ориентации УНТ, что подтверждается наличием химических связей и значительным 
снижением ширины запрещенной зоны по сравнению с чистым ППАН. Полученные данные подчеркивают 
потенциал использования углеродных нанотрубок для улучшения свойств полимерных композитов. 

Ключевые слова: пиролизованный полиакрилонитрил, углеродные нанотрубки, молекулярный кластер, 
полимерные композиты, химическая адсорбция, энергетические расчеты, ширина запрещенной зоны, стабильные 
комплексы, взаимодействие, наноматериалы. 
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Garifullin Rinat 

Abstract. This article examines the use of RxJS and NgRx for implementing reactive programming in the context 
of industrial web development. Approaches to managing asynchronous data streams and application state using modern 
JavaScript tools are studied. The effectiveness of these technologies is investigated various scenarios, such as event processing, 
data synchronization, and complex business logic management. Special attention is given to the advantages of RxJS and 
NgRx, including performance improvement, simplified development, and enhanced application reliability. Recommendations 
for their application in complex web systems are provided. 

Keywords: RxJS, NgRx, reactive programming, asynchronous data, state management, industrial web 
development, data synchronization, event processing, JavaScript. 
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Sadykbek Toleusserik 

Telegenov Khabi 

Orazbayev Kazbek 

қ ө Ә ұ

Abstract. The results of scientifiс and experimental work on the creation and implementation of a microprocessor 
automatic reserve transfer (MART) devise built on digital input value processing systems are presented. It is established that 
when using MART, the limitation on the total power of the motors of the power-losing section is removed. It does not require 
field blanking and resynchronization of synchronous motors. Reduces the cycle time of the ART with tn=0,7–5,0 s with the 
traditional ART to t=0,06–0,25 s with a high-speed ART. The currents of turning on motors powered by the damaged input 
do not exceed (2–2,5)In. 

Keywords: microprocessor automatic reserve transfer, starting device, short-time power failure, relay protection 
and automation (RPaA), self-starting, in-phase switching. 

Аннотация. Приведены результаты расчетно-экспериментальных работ по внедрению устройства 
микропроцессорного автоматического включения резерва (МАВР), построенного на цифровых системах обработки 
входных величин. Установлено, что при использовании МАВР, снимается ограничение на суммарную мощность 
сохраняемых в работе двигателей потерявшей питание секции. Не требуется гашение поля и ресинхронизация 
синхронных двигателей. Сокращается время цикла АВР с tн= 0,7–5,0 с при традиционном АВР и tн=0,06–0,25 с при 
быстродействующем АВР. Токи включения двигателей, питающихся от поврежденного ввода, не превышает (2–
2,5)Iн. 

Ключевые слова: микропроцессорное автоматическое включение резерва, пусковое устройство, 
кратковременное отключение питания, релейная зашита и автоматика (РЗиА), самозапуск, синфазное 
переключение. 
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Sarantuya Yu. 

Abstract. This paper investigates the percentage of freight and passenger transportation by railway over the past 14 
years, playing a vital role in the social and economic development of Mongolia. To address the average idleness of wagons per 
one operation of freight and overcome barriers to achieving transportation volume and railway development goals by 2030, 
this study investigates the unloading dynamics at all stations of the UB Railway JVC over the past decade. The study examines 
the efficiency of shunting locomotives utilized in disassembling and placing unloaded wagons on branch tracks at stations 
with high unloading demand. Additionally, it conducts operational analysis by marshalling trains based on destination 
stations, cargo receivers, and branch line zoning to explore the potential reduction of local wagon idle time, impacting the 
average idle time per one freight operation. 

Key words: transported freight, local wagons, shunting locomotives, branch tracks 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
54 

 

- 

- 

- 

- 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
55 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
56 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
57 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
58 

 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
59 

 

 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
60 

 

 

 

 

 

 

 

 

 

https://creativecommons.org/licenses/by/4.0/deed.ru|
https://www.1212.mn/


Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published- 

https://creativecommons.org/licenses/by/4.0/deed.ru| 

 

International journal of Professional Science  
61 

 

Telegenov Khabi 

Abstract. The main disadvantages and advantages of the operated relay protection devices (RP) on analog 
electromechanical, static and digital relays are considered in the article. 

Keywords: relay protection, short circuit, automatic reclosing, automatic reserve input, digital protection. 
Аннотация. В статье рассмотрены основные недостатки и преимущества эксплуатирующихся 

устройств релейной защиты (РЗ), выполненных на аналоговых электромеханических, статических и цифровых 
реле. 

Ключевые слова: релейная защита (РЗ), короткое замыкание (КЗ), автоматическое повторное включение 
(АПВ), автоматический ввод резерва (АВР), цифровая защита. 
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Tolstykh Gennady Vladimirovich

 

 
Abstract. The article develops a technical solution that ensures the efficient operation of a hydraulic emergency 

rescue tool at low ambient temperatures. Full-scale experiments were conducted to confirm the applicability of the developed 
technical solutions. 

Keywords: hydraulic emergency rescue tool, low temperatures, efficiency, working fluid. 
Аннотация. В статье разработана техническое решение, обеспечивающее эффективную эксплуатацию 

гидравлического аварийно-спасательного инструмента при низких температурах окружающей среды. Проведены 
натурные эксперименты, подтверждающие применимость разработанных технических решений.  

Ключевые слова: гидравлический аварийно-спасательный инструмент, низкие температуры, 
эффективность, рабочая жидкость.  
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