
 

Выпуск № 4 

№ Статья и ссылка  Аннотация  

1.  Abitova, G. (2020). Mathematical simulation and study 

of control stability of the chemical-engineering 

processes in industry. Scientific Journal of Astana IT 

University, 4, 4-13. 

https://doi.org/10.37943/AITU.2020.70.60.001  

This work is considered to study analysis of dynamic system for simulation 

of the technological process under uncertainty and complexity. To study 

and simulate a complicated technology process the technical scheme of 

roasting in fluidized bed furnaces of polymetallic sulphides ores is carried 

out for consideration. The choice is justified by the fact that operation line 

producing polymetallic sulphide ores represents a complicated process, is 

characterized by a large number of transient processes, presence of process 

variables, and deviations from technical regimes. To study process 

characteristics of any system functioning employing mathematical methods 

the process should be formalized. This means, that an adequate 

mathematical model needs to be developed. The choice of mathematical 

model depends a lot on objects ‘feature and its controllability as well as of 

technological scheme and complexity of processes. Chemical engineering 

processes are complicated physical and chemical systems. Substance flows, 

which are part of these systems, are, as a rule, multicomponent. Therefore, 

for the purpose of study and qualitative control over chemical-engineering 

processes it is essential to apply the method of mathematic simulation, 

based on system analysis strategy, analysis of its structure, mathematical 

formulation development and evaluation of unknown parameters. 

Controllability means that such system attribute as having control actions, 

which make it possible to transfer the system from a pre-set initial state to 

the required condition during a finite quantum of time. Therefore, the 

developed mathematical model of the process or control object should be 

controllable and stable. 

 

2.  Golenko, Ye, Ismailova, A., & Rais, Ye. (2020). 

Protein identification using sequence databases. 

Scientific Journal of Astana IT University, 4, 14-23. 

https://doi.org/10.37943/AITU.2020.91.98.002  

The bottom-up proteomics approach (also known as the shotgun approach), 

based on the digestion of proteins in peptides and their sequencing using 

tandem mass spectrometry (MS/MS), has become widespread. The 

identification of peptides from the obtained MS/MS data is most often done 

using available sequence databases. This paper presents a detailed overview 

of the peptide identification workflow and a description of the main protein 

bioinformatics databases. Choosing the correct search parameters and the 

sequence database is essential to the success of this method, and we pay 

special attention to the practical aspects of searching for efficient analysis 

of MS/MS spectra. We also consider possible reasons why database search 

tools cannot find the correct sequence for some MS/MS spectra and 

highlight the misidentification issues that can significantly reduce the value 

of published data. To help assess the assignment of peptides to MS/MS 

spectra, we will look at the scoring algorithms that are used in the most 

popular database search tools. We also analyze statistical methods and 

computational tools for validating peptide compliance with MS/MS data. 

The final part describes the process of determining the identity of protein 

samples from a list of peptide identifications and discusses the limitations 

of bottom-up proteomics. 

 

3.  Khaimuldin, A., Mukatayev, T., Assanova, N., & 

Khaimuldin, N. (2020). Designing digital controllers 

for a controlled plant. Scientific Journal of Astana IT 

University, 4, 24-33. 

https://doi.org/10.37943/AITU.2020.56.15.003  

This paper report contains an explanation of how to design a digital 

controller using the Laplace Transform to z-Transform conversion method. 

The objectives are that the controlled system should track step input with a 

reasonably small steady-state error and a settling time faster than the open-

loop settling time. Furthermore, it should do so with the minimum 

overshoot that is reasonably possible. The main contribution is to establish 

the feasibility and ease of the systematic design procedure and future work 

will focus in more detail on applying the Sampling Theorem and deadbeat 

controller. There are several objectives that the controlled system should 

reach: 1. Track step input with a reasonably small steady-state error and a 

settling time which should be faster than the open-loop settling time. 2. 

Gain a small overshoot that is sufficiently possible. 3. Have a systematic 

design procedure. A method for finding the parameters of the deadbeat 

controller in the MatLab environment is presented. Based on the results 

obtained the simulation reveals that even when the control grows by one-

step, the settling time of the system response could be less than that of the 

deadbeat controller. The work shows that deadbeat could be a powerful 

analysis tool since it is possible to grab the entire dynamic easily using 

several samples. 

 

4.  Sarsenova, Zh., Saimassayeva, Zh., & Smaiyl, A. 

(2020). Determination of the most polluted atmospheric 

air pollution category of Almaty city. Scientific Journal 

of Astana IT University, 4, 34-40. 

https://doi.org/10.37943/AITU.2020.94.34.004  

This article discusses the impact of suspended particles on human health, by 

providing small definitions of PM2.5, including how they appear, what 

particles they consist of, and how they harm the respiratory and circulatory 

systems.  In addition, the analysis of the pollution level of the city of 

Almaty for the last three years from March 22, 2017, to October 6, 2020, 

with categorical intermediate values of suspended particles was carried out. 
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Careful work was done with the SCV file such as data was skipped in the 

cells, that is, there were empty values; translation to a single data type; 

filling in empty cells. It also considers making a decision on the six 

categories provided to identify the average meeting categories. The authors 

identified specific categories based on digital readings of values received 

from sensors, where each category has its own verbal values that are 

understandable for each person. The indicator displays with weights as a 

graph for a specific Seifullin-Dulatov sensor location with categorical and 

without categorical division. Then for each intersection or location of the 

sensors is shown in a table. It is also revealed which level or category is the 

rarest among the others and the most common category as well. 

 

5.  Seitenov, A., & Smagulova, G. (2020). Distribution of 

ethereum blockchain addresses. Scientific Journal of 

Astana IT University, 4, 41-48. 

https://doi.org/10.37943/AITU.2020.36.57.005  

In the contemporary world, Ethereum is a very reliable financial saving 

among cryptocurrencies. It is also well known as a blockchain platform for 

creating and launching its own cryptocurrency. The applications run on 

Ethereum executed by a platform-specific cryptographic token, ether. 

During 2014, Ethereum had launched a pre-sale for ether, which had 

received an overwhelming response. Ether is used broadly for two 

purposes: it is traded as a digital currency exchange like other 

cryptocurrencies, and it is used inside Ethereum to run applications and 

even to monetize work. It should be noticed that the smart contract has 

brought a significant share of the success to Ethereum. The smart contract is 

a computer programme that independently performs assigned tasks between 

network participants without the participation of a third trusted party. Smart 

contracts and their intranet transactions have facilitated the rapid expansion 

of the Ethereum network. Smart contracts are widely represented on the 

market, either as electronic transaction payments or as applications for the 

implementation of logistics supplies, gambling, and other sectors. These 

transactions are irreversible and fully tracked online. Whereas the electronic 

records are available in a public distributed ledger and include data about 

user addresses, whereas the real names are hidden. The article explains the 

usage of decentralized accounts and their electronic transactions in the 

Ethereum network. The results are presented through different application 

sectors. Additionally, a new method for extracting blockchain records 

through node cluster via IPFS path is implemented in the research. 

 

6.  Stetsenko, S., Sorokina, L., Goiko, A., Tsyfra, T., & 

Bolila, N. (2020). Cals-model for forming the anti-

crisis potential of construction enterprises. Scientific 

Journal of Astana IT University, 4, 49-57. 

https://doi.org/10.37943/AITU.2020.80.41.006  

This paper considers the pecularities of the formation of econmic immunity 

of construction companies. A system has been proposed to improve the 

mechanisms of preventive protection and securement of enterprises from 

loss of viability and subsequent self-liquidation or bankruptcy, which 

allows effectively identifying existing risks and threats from micro-, meso- 

and macro-environments and responding to them with the preventive means 

through economic immunity. A new definition for the term «economic 

immunity» of the enterprise is proposed, which includes subsystems of 

monitoring, early detection of internal and external threats, assessment of 

the degree of danger (risks), defusion, elimination or neutralization, and 

formation of «memory» of the threat through a system of indicators. The 

differences of economic indicators of construction enterprises, which are 

characterized by different levels of the anti-crisis potential use, are studied, 

the five most significant indicators of the use of the anti-crisis potential are 

identified. The rules-conditions for determining the level of activation of 

anti-crisis opportunities and vulnerability of enterprises to threats for 

economic security are formulated. Methods of identification and control of 

the level of anticrisis potential use of the construction enterprise in the 

context of digital transformation which allows estimating quality and 

expediency of administrative actions are developed The formation 

mechanism of the anti-crisis potential of the construction enterprise is 

developed. Its structure is defined, conceptual foundations of the integrated 

information system creation of the construction enterprise that should 

provide the possibility of interaction of various subsystems within the 

enterprise and the analysis of threats from interaction with various 

stakeholders are substantiated. 

 

 

7.  Kadirkulov, K., & Ismailova, A. (2020). Centralized 

collection and analysis of laboratory research results 

on COVID-19. Scientific Journal of Astana IT 

University, 4, 58-66. 

https://doi.org/10.37943/AITU.2020.28.52.008  

 

Abstract: This article describes the process of centralized collection of 

laboratory study results for COVID-19. Their further analysis using web 

service technology since the spread of COVID-19 has affected the 

economic and social life in all countries of the world, including the 

Republic of Kazakhstan, which has led to an acceleration in the adopting of 

digital technologies in a wide variety of areas. Digitalization contributes to 

the transition to the online environment of health care, office work, 

education, and receiving more data on the spread of the virus, and 

exchanging information on laboratory studies results. The presented 

solution is an analytical module and it is based on the LIS SmartLAB 
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platform [1]. It performs complex automation of the laboratory, in 

particular, PCR (polymerase chain reaction) [2] laboratory, observing all 

work processes to obtain reliable results by direct interaction with 

laboratory equipment according to international standards HL7 (English 

Health Level 7) [3], ASTM (English American Society for Testing and 

Materials) [4] and automatic detection of deviations from regulatory data. 

For implementing of the solution, used LIS SmartLAB platform, and PHP 

7.3 was used as the API development language, and MariaDB 10.3 was 

used as the DBMS. At present, the analytical module has been tested in four 

PCR laboratories for transferring the results of laboratory studies to the 

portal of the “National Center for Expertise” of the Committee for Quality 

Control and Safety of Goods and Services of the Ministry of Health of the 

Republic of Kazakhstan.  

Keywords: Data collection, COVID-19, laboratory information system, 

automation, information systems, API, web services, SQL. 

 

В данной статье описывается процесс централизованного сбора 

результатов лабораторных исследований на COVID-19, и их 

дальнейшего анализа с применением технологии веб-сервисов, так как 

распространение COVID-19 отразилась на экономической и 

социальной жизни во всех странах мира, в том числе и Республику 

Казахстан, которое привело к ускорению внедрения цифровых 

технологий в самых разных сферах. Цифровизация способствует 

переходу в онлайн-среду здравоохранение, трудовой деятельности, 

образования, и получать больше данных о распространении вируса и 

обмениваться информацией о результатах лабораторных 

исследований. Представленное решение является аналитическим 

модулем, и базируется на платформе ЛИС SmartLAB [1], который 

производит комплексную автоматизацию лаборатории, в частности 

ПЦР (полимеразная цепная реакция) [2] лаборатории, соблюдая все 

рабочие процессы для получения достоверных результатов путем 

непосредственного взаимодействия с лабораторным оборудованием по 

международным стандартам HL7 (англ. Health Level 7 — «Седьмой 

уровень») [3], ASTM (англ. American Society for Testing and Materials – 

«Американское общество по испытанию материалов») [4] и 

автоматическому выявлению отклонении от нормативных данных. 

При реализации решения использовалась собственная платформа ЛИС 

SmartLAB, в качестве языка разработки API (англ. application 

programming interface - программный интерфейс приложения) 

применялся язык PHP 7.3, в качестве СУБД использовался MariaDB 

10.3. В настоящий период времени аналитический модуль 

апробирован в 4-х ПЦР лабораториях для передачи результатов 

лабораторных исследований на портал РГП на ПХВ «Национальный 

центр экспертизы» Комитета контроля качества и безопасности 

товаров и услуг Министерства здравоохранения Республики 

Казахстан. 

 

8.  Kazantseva, Y., & Danenova, G. (2020) Model of 

population migration in agglomerations within the 

framework of the “smart city” paradigm. Scientific 

Journal of Astana IT University, 4, 67-76. 

https://doi.org/10.37943/AITU.2020.26.65.009  

  

 

 

Abstract: The urban agglomeration is a multitude of united settlements 

according to economic, labor, cultural, household, and recreational 

characteristics. Agglomeration is perceived as an integral territorial union; 

therefore, it is essential to consider it in the framework of the “smart city” 

paradigm. All movements of the population within the agglomeration, 

despite the seeming chaos, can be presented systematically and identified 

certain patterns. These regularities will optimize the city’s infrastructure by 

shaping its transport system in such a way that it will be possible to exclude 

potentially emergency sections on the roads and reduce the traffic load on 

highways. In order to optimize the infrastructure of the agglomeration, the 

existing model of transport networks and population movement (migration) 

within it are considered. The article presents an analysis of the “smart city” 

paradigm, describes its multidimensional structure and levels on which the 

urban infrastructure is built, and provides mathematical models based on 

which the agglomeration transport system is formed. To describe the model 

of population movement within the framework of an agglomeration, a data 

warehouse is considered, which contains information about an urban 

transport network comprising a set of points and communications laid 

between them. Based on this transport network, a route network is formed, 

which is a collection of all transport routes. The paper describes a model of 

a transport and distribution system taking into account temporal and spatial 

characteristics and a model of an intelligent city transport system based on a 

hyper network. The models of transport systems used foreign countries’ 

experience, where there is a tendency to improve navigation and monitoring 

systems within the transport intelligent system of the city, are described.  

 

https://doi.org/10.37943/AITU.2020.26.65.009


Городская агломерация представляет собой множество поселений, 

которые объединены согласно хозяйственным, трудовым, культурно-

бытовым и рекреационным характеристикам. Агломерация 

воспринимается как целостное территориальное объединение, поэтому 

очень важно рассматривать именно его в рамках парадигмы «умного 

города». Все передвижения населения внутри агломерации, несмотря 

на кажущуюся хаотичность, можно представить систематически и 

выделить определенные закономерности. Эти закономерности 

позволят оптимизировать инфраструктуру города, сформировав его 

транспортную систему таким образом, что станет возможным 

исключить потенциально аварийные участки на дорогах и снизить 

транспортную нагрузку на магистрали. С целью оптимизации 

инфраструктуры агломерации рассматривается существующая модель 

транспортных сетей и перемещение населения (миграция) внутри нее. 

В статье представлен анализ парадигмы «умного города», описана ее 

многомерная структура и уровни, на которых строится городская 

инфраструктура, и приведены математические модели, на основе 

которых формируется транспортная система агломерации. Для 

описания модели перемещения населения в рамках агломерации 

рассматривается хранилище данных, в котором содержится 

информация о городской транспортной сети, содержащей набор 

пунктов и проложенных между ними коммуникаций. На основе 

данной транспортной сети формируется маршрутная сеть, которая 

представляет собой совокупность всех транспортных маршрутов. В 

работе приведено описание модели транспортно-распределительной 

системы с учетом временных и пространственных характеристик и 

модель интеллектуальной транспортной системы города на основе 

гиперсети. Описаны модели транспортных систем, применяемые в 

опыте зарубежных стран, где на данный момент сохраняется 

тенденция к улучшению систем навигации и мониторинга в рамках 

транспортной интеллектуальной системы города 

 

9.  Lazarev, I., & Tomilova, I.(2020) THE RATIONAL 

USE OF COMPUTING POWER IN MODERN 

TRENDS IN THE DEVELOPMENT OF 

ELECTRONICS. Scientific Journal of Astana IT 

University, 4, 77-87. 

https://doi.org/10.37943/AITU.2020.46.64.010  

 

 

Abstract: This article considers methods and ways of automating software 

optimization using additional programs and analyzing their algorithms and 

the principle of operation. Since against the background of the rapid growth 

of computing power, the question arises about these resources’ rational use. 

With the development of technologies, software development is faced with 

the problem of degradation of the quality of created applications and the 

lack of search for new optimization methods. Initially, software 

development faced an insurmountable wall in the form of a brutal resource 

limit, which encouraged developers to look for new strategies and tricks to 

implement the conceived project. Currently, due to breakneck pace of 

development of computing power, developers have lost this wall as an 

incentive in search of new methods of implementation and optimization. 

The developers faced a new problem - the rational use of computing power. 

For many next-generation applications, I/O constraints limit the 

performance level that can be achieved. A large and important class of 

resource-intensive applications is irregular, contains complex data-

dependent execution behavior, and dynamic, with resource requirements 

that change over time. Because the interactions between the application and 

system software vary between applications and at runtime, analysts are 

looking to optimize performance need runtime libraries and analysis tools to 

uncover application I/O behavior. A Developer can use both manual 

optimization methods and optimizing additional software or optimizing 

compilers. Optimizing other software and compilers will help reduce the 

time spent on the optimization stage.  

Key words: Development, software, optimization, resources. 

 

В рамках данной статьи рассматриваются методы и способы 

автоматизации оптимизации программного обеспечения при помощи 

их программ. Проанализируем алгоритмы и принцип действия. Так как 

на фоне быстрого роста вычислительных мощностей возникает вопрос 

о рациональном использовании данных ресурсов. С развитием 

технологий разработка ПО встречается с проблемой деградации 

качества создаваемых приложений и отсутствия поиска новых методов 

оптимизации. Первоначально разработка программного обеспечения 

столкнулась с непреодолимой стеной в виде жестокого лимита 

ресурсов, что стимулировало разработчиков искать новые методы и 

ухищрения для реализации задуманного проекта. В данный момент, 

из-за колоссально быстрых темпов развития вычислительных 

мощностей, разработчики потеряли данную стену как стимул в 

поисках новых методов реализации и оптимизации. Разработчики 

столкнулись с новой проблемой – рациональное использование 

вычислительных мощностей. Для многих приложений следующего 

https://doi.org/10.37943/AITU.2020.46.64.010


поколения ограничения, налагаемые вводом-выводом, ограничивают 

уровень достижимой производительности. Большой и важный класс 

ресурсоемких приложений является нерегулярным, содержит сложное, 

зависящее от данных поведение выполнения, и динамический, с 

меняющимися потребностями в ресурсах, которые со временем 

меняются. Поскольку взаимодействия между приложением и 

системным программным обеспечением меняются между 

приложениями и во время выполнения одного приложения, 

аналитикам, стремящимся оптимизировать производительность, 

требуются библиотеки времени выполнения и инструменты анализа, 

которые могут выявить поведение ввода-вывода приложения. Для 

достижения поставленной цели можно использовать как ручные 

методы оптимизации, так и оптимизирующее стороннее ПО или 

оптимизирующие компиляторы. Оптимизирующее стороннее ПО и 

компиляторы помогут сократить время, затрачиваемое на этап 

оптимизации. 

 

10.  Sultanova, B., & Chsherbov, A. (2020). USING OF 

ADDITIONAL METHODS OF USER 

AUTHORIZATION. Scientific Journal of Astana IT 

University, 4, 88-98. 

https://doi.org/10.37943/AITU.2020.89.25.011  

 

 

Abstract: The article considers the methods of additional authorization of 

users of information systems, their advantages, and disadvantages, typical 

examples of usage. Multifactor authentication is becoming a standard tool 

for verifying the identity and access rights of information systems, from 

banking operations to access to enterprise databases. With the expansion of 

the spheres of use of various information systems, applications, and 

services, users of the systems get new opportunities, convenience, and 

mobility. But at the same time, there is a problem of secure and controlled 

access, authorization and identification of the user, confirmation of his 

authority. The options under consideration cannot be limited to service 

delivery alone: mechanisms could and should be used in various 

combinations. In addition to the analysis, experiments were carried out on 

implementing and testing additional authorization mechanisms, and 

feedback from end users was collected. Each of the methods was evaluated 

from many angles: ease of implementation, ease of use by the end user, 

availability, and adequacy of use. At the same time, there is no way to 

identify the optimal and universal method of additional authorization, since 

various service sectors have their own requirements for accessibility, 

reliability, and security. One can single out corporate services that provide 

data exchange, data processing or analytics, or remote management services 

industrial network management as the most promising areas for 

implementation. The authors analyzed the various methods most widely 

used in the security market, their capabilities, advantages, and 

disadvantages. The authors did not set the goal of nominating one selected 

mechanism as a priority; therefore, no recommendations are given to use a 

particular method. Keywords: Internet, encryption key, certificate, 

authorization. 

 

Статья рассматривает методы дополнительной авторизации 

пользователей информационных систем, их достоинства и недостатки, 

типичные примеры использования. Мульти (много) факторная 

авторизация становится стандартным инструментом для 

подтверждения личности и прав доступа информационных систем, от 

банковских операций, до доступа к базам данных предприятия. С 

расширением сфер использования различных информационных 

систем, приложений и сервисов, пользователи систем получают новые 

возможности, удобство и мобильность. Но в то же время, возникает 

проблема безопасного и контролируемого доступа, авторизация и 

идентификация пользователя, подтверждение его полномочий. Авторы 

проанализировали различные методы, наиболее широко 

распространённые на рынке безопасности, их возможности, 

преимущества и недостатки. Рассматриваемые варианты не могут 

относиться только к одной лишь сфере предоставления услуг: 

механизмы могут и должны быть использованы в различных 

комбинациях. Помимо анализа, были проведены опыты по внедрению 

и тестированию механизмов дополнительной авторизации, собраны 

отзывы конечных пользователей. Каждый из методов был оценён со 

множества сторон: лёгкость внедрения, простота использования 

конечным пользователем, доступность и адекватность применения. В 

то же время нет возможности выявить оптимальный и универсальный 

метод дополнительной авторизации, поскольку различные сферы 

услуг предъявляют собственные требования к доступности, 

надёжности и безопасности. Как наиболее перспективные направления 

для внедрения, можно выделить корпоративные сервисы, которые 

предоставляют обмен данными, их обработку или аналитику или 

сервисы удалённого управления, в частности управления 

промышленными сетями. Авторы не ставили целью выдвижение 
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одного выделенного механизма как приоритетного, поэтому и не 

даются рекомендации по использованию отдельного взятого метода. 

 


