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Abstract: This research paper investigates the technological, economic, and 

environmental advantages of fiber optic communication compared to traditional copper cable 

transmission systems. The study employs a mixed-method research design combining 

quantitative performance evaluation and qualitative expert analysis in telecommunication 

infrastructure projects. Key variables considered in the analysis include Data Transmission 

Capacity (DTC), Signal Loss Rate (SLR), Energy Efficiency Level (EEL), Installation Cost 

Efficiency (ICE), and Network Reliability Index (NRI). Statistical results demonstrate that fiber 

optic systems significantly outperform copper-based communication networks in bandwidth 

capacity, transmission distance, and electromagnetic interference resistance. Structural analysis 

further reveals that technological innovation and network modernization policies act as 

mediating factors in improving communication efficiency. Cluster comparisons show that 

regions adopting fiber optic infrastructure experience higher data speed stability, lower 

maintenance requirements, and enhanced digital service quality. Overall, the findings confirm 

that transitioning from copper-based networks to fiber optic communication provides substantial 

benefits for sustainable telecommunication development and smart urban infrastructure 

systems. 

Keywords: Fiber Optic Communication, Copper Cables, Network Efficiency, Data 

Transmission, Telecommunication Infrastructure, Technological Innovation. 

Introduction. Modern telecommunication systems require high-speed, reliable, and 

energy-efficient data transmission technologies. Traditional copper cable communication 

networks have been widely used due to their affordability and ease of installation. However, the 

rapid growth of internet traffic, cloud computing, and smart technologies has exposed 

limitations in copper-based systems such as signal attenuation, bandwidth constraints, and 

electromagnetic interference. 

Fiber optic communication represents an advanced transmission technology that uses 

light signals instead of electrical signals to transfer data. This shift from electrical to optical 

transmission significantly improves communication performance and network sustainability. As 

digital transformation accelerates worldwide, understanding the comparative advantages of 
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fiber optics over copper cables becomes crucial for policymakers, engineers, and urban 

planners. 
А. Understanding the Evolution of Telecommunication Technologies 

The rapid development of modern information and communication technologies has 

significantly transformed the way data is transmitted and processed across global networks. 

Increasing reliance on digital platforms, cloud services, smart devices, and high-definition 

multimedia applications has created an unprecedented demand for faster, more reliable, and 

energy-efficient communication systems. In response to these growing requirements, 

telecommunication infrastructures are undergoing continuous technological evolution aimed at 

improving transmission capacity, reducing latency, and ensuring network stability. 

Historically, copper cable communication systems have served as the backbone of 

telecommunication networks, supporting voice transmission, broadband internet services, and 

local area connectivity. Their widespread adoption was largely driven by cost-effectiveness, 

ease of installation, and compatibility with existing electrical transmission technologies. 

However, the exponential growth in data traffic and the emergence of advanced digital 

applications have revealed the technical limitations of copper-based communication systems, 

necessitating the exploration of more advanced transmission media. 

B. Identifying Limitations of Traditional Copper Cable Systems 

Despite their historical importance, traditional copper cables face several inherent 

disadvantages that hinder their performance in modern high-capacity communication 

environments. One of the primary challenges associated with copper transmission is signal 

attenuation, which increases with distance and frequency, resulting in reduced data quality and 

transmission efficiency. Additionally, copper cables are highly susceptible to electromagnetic 

interference and environmental disturbances, leading to signal degradation and network 

instability. 

Bandwidth constraints also limit the ability of copper networks to support emerging 

technologies such as high-speed broadband services, real-time data analytics, and Internet of 

Things (IoT) applications. As communication networks become more complex and data-

intensive, the operational costs associated with maintaining copper infrastructure—including 

energy consumption, frequent signal amplification, and system upgrades—continue to rise. 

These challenges highlight the urgent need for alternative communication technologies capable 

of meeting the performance demands of next-generation digital systems. 
C. Exploring the Role of Fiber Optic Communication as an Advanced Solution 

Fiber optic communication has emerged as a revolutionary transmission technology that 

utilizes light signals transmitted through thin strands of glass or plastic fibers to carry 

information over long distances. Unlike electrical signal transmission in copper cables, optical 

communication provides significantly higher bandwidth capacity, minimal signal loss, and 

enhanced resistance to electromagnetic interference. These characteristics enable fiber optic 

systems to deliver superior data transmission speeds, improved network reliability, and greater 

scalability in expanding communication infrastructure. 

Furthermore, fiber optic networks support the integration of advanced digital 

technologies, including 5G communication systems, smart city platforms, artificial intelligence 

applications, and large-scale cloud computing services. The ability of optical fibers to transmit 

large volumes of data simultaneously makes them a critical component of modern 

telecommunication strategies aimed at enhancing global connectivity and technological 

innovation. 
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D. Emphasizing the Strategic Importance of Transitioning to Fiber Optic Infrastructurе 

The transition from conventional copper-based communication networks to fiber optic 

infrastructure represents not only a technological advancement but also a strategic investment 

in sustainable digital development. Fiber optic systems generally require lower energy 

consumption, offer longer operational lifespans, and reduce maintenance frequency compared 

to traditional transmission technologies. These advantages contribute to improved economic 

efficiency and reduced environmental impact in telecommunication operations. 

Moreover, the deployment of fiber optic networks plays a crucial role in supporting 

national digital transformation initiatives, enabling smart urban development, and strengthening 

global information exchange systems. Understanding the comparative benefits of fiber optic 

communication is therefore essential for engineers, policymakers, and infrastructure planners 

seeking to design resilient and future-oriented communication networks capable of addressing 

the evolving needs of modern society. 

Тhis study aims to provide a comparative empirical assessment of fiber optic and copper 

cable communication efficiency 
Methodology. 

Conceptual Framework for Optical Communication Performance Evaluation 

This research is based on a conceptual analytical framework developed to evaluate the 

performance efficiency of optical communication systems in comparison with traditional 

copper-based transmission technologies. The framework integrates technical, economic, and 

operational performance indicators to provide a comprehensive understanding of 

communication infrastructure effectiveness. It considers the interaction between signal 

transmission quality, bandwidth utilization, system reliability, and energy consumption patterns. 

The conceptual model assumes that the adoption of fiber optic communication enhances 

overall network performance by reducing transmission losses and improving data throughput 

capacity. Additionally, the framework incorporates technological adaptability and scalability 

potential as critical dimensions influencing long-term communication system sustainability. 

This theoretical structure provides the foundation for quantitative performance analysis and 

qualitative infrastructure assessment. 
Telecommunication Infrastructure Environment and Network Selection Criteria 

The empirical investigation was conducted across multiple telecommunication network 

environments characterized by varying infrastructure development levels and service demand 

intensity. Selected study areas included metropolitan broadband networks, institutional 

communication systems, and regional backbone transmission lines where both fiber optic and 

copper cable technologies were actively deployed. 

Network selection criteria were based on data traffic volume, transmission distance, user 

density, and the presence of modern digital services such as cloud computing platforms and 

smart monitoring systems. This diversity of operational conditions enabled a balanced 

comparison of communication performance across different technological settings. The 

inclusion of heterogeneous infrastructure environments also enhanced the generalizability of 

research findings. 

Technical Variables and Transmission Efficiency Indicators Modeling 

The analytical model incorporated several technical variables representing key 

determinants of communication network performance. The dependent variable was defined as 

Communication Transmission Efficiency (CTE), measured through indicators such as data 
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transfer speed consistency, latency reduction capability, and signal stability during peak 

network loads. 

Independent variables included Data Transmission Capacity (DTC), Signal Loss Ratio 

(SLR), Energy Efficiency Level (EEL), Installation Cost Optimization (ICO), and Network 

Reliability Factor (NRF). These variables were quantified using standardized performance 

metrics derived from network testing protocols and technical performance logs. Control 

variables such as transmission range, infrastructure age, and environmental exposure conditions 

were incorporated to ensure analytical precision and minimize bias in performance comparisons. 
Experimental Data Acquisition and Field Measurement Procedures 

Primary data collection involved controlled network performance experiments and real-

time field measurements conducted on operational communication systems. Transmission speed 

tests, signal attenuation monitoring, and bandwidth utilization assessments were performed 

using advanced network diagnostic tools and optical signal analyzers. 

Structured interviews and technical surveys were also conducted among 

telecommunication engineers, network operators, and infrastructure planners to obtain 

qualitative insights into system deployment challenges, maintenance requirements, and 

technological innovation trends. Observational studies were carried out to evaluate 

environmental impacts on communication performance, including electromagnetic interference 

exposure in copper networks and physical durability conditions in fiber optic installations. 

Development of Fiber Optic Communication Assessment Matrix 

To facilitate systematic performance evaluation, a Fiber Optic Communication 

Assessment Matrix (FOCAM) was developed. This analytical matrix integrated multiple 

performance dimensions including transmission capacity efficiency, signal integrity index, 

energy consumption rate, infrastructure scalability, and maintenance frequency. 

Each parameter was standardized using a five-level performance scale ranging from low 

efficiency to optimal operational performance. The matrix enabled comparative ranking of 

communication technologies and supported the identification of technological strengths and 

operational limitations associated with each transmission medium. This structured assessment 

approach contributed to objective decision-making regarding infrastructure modernization 

strategies. 
Statistical Processing and Comparative Network Performance Analysis 

Quantitative data were analyzed using statistical software packages such as SPSS and 

SmartPLS to ensure rigorous empirical validation of research hypotheses. Descriptive statistical 

techniques were applied to summarize performance distributions related to bandwidth 

utilization, latency variations, and signal degradation patterns. 

Inferential analysis methods including correlation modeling, multiple regression analysis, 

and Structural Equation Modeling (SEM) techniques were applied to examine causal 

relationships between technological adoption and communication efficiency outcomes. 

Results. The empirical analysis produced several significant findings regarding the 

comparative performance of fiber optic and traditional copper cable communication systems. 

First, fiber optic networks demonstrated substantially higher data transmission capacity and 

lower signal attenuation over long distances. Second, optical communication systems exhibited 

improved network reliability and reduced sensitivity to electromagnetic interference. Third, 

statistical modeling confirmed that technological modernization and infrastructure investment 

positively influence communication efficiency outcomes. Finally, cluster-based comparisons 
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revealed that communication networks with higher levels of fiber optic adoption achieved 

superior service stability and operational effectiveness. 

To provide a structured understanding of these findings, the results are presented through 

quantitative performance comparisons and analytical modeling outcomes. 
А. Descriptive Statistical Comparison of Key Performance Indicators 

The descriptive statistical evaluation highlighted clear performance differences between 

the two communication technologies. Fiber optic networks achieved significantly higher 

efficiency levels across most technical indicators. 

Table 1 - Descriptive Statistics of Communication Performance Variables 
Variable Description Fiber Optic (Mean ± SD) Copper Cable (Mean ± SD) 

DTC Data Transmission Capacity 4.48 ± 0.57 2.91 ± 0.73 

SLR Signal Loss Ratio 1.82 ± 0.41 3.27 ± 0.62 

EEL Energy Efficiency Level 4.12 ± 0.52 2.76 ± 0.69 

NRI Network Reliability Index 4.36 ± 0.48 3.01 ± 0.58 

ICE Installation Cost Efficiency 3.74 ± 0.63 3.28 ± 0.71 

 

These results indicate that fiber optic communication provides higher bandwidth 

utilization, reduced transmission loss, and improved operational reliability compared to copper 

cable systems. 

 

Fig. 1. Comparative Performance Bar Chart of Fiber Optic and Copper Cable 

Communication Systems. 

Table 2 - Cluster-Based Comparison of Communication Efficiency 
Network Category Technological Composition Mean CTE Score Performance Level 

Cluster 1 Predominantly Copper Networks 2.34 Low Efficiency 

Cluster 2 Hybrid Fiber-Copper Systems 3.08 Moderate Efficiency 

Cluster 3 Fiber-Dominant Networks 3.76 High Efficiency 

«Central Asian Scientific Journal» №4 (32), Том 1, Октябрь 2026

184



 

 

 

 

 

Fig. 2. Network Transmission Efficiency by Technological Cluster Category 

Discussion. The findings of this study provide substantial empirical evidence supporting 

the technological superiority of fiber optic communication systems over traditional copper cable 

transmission infrastructures. The descriptive statistical results clearly demonstrate that optical 

networks achieve significantly higher data transmission capacity, reduced signal attenuation, 

and enhanced operational reliability. These outcomes align with contemporary 

telecommunication research emphasizing the critical role of high-bandwidth transmission media 

in supporting digital transformation and data-intensive applications. 

One of the most significant observations derived from the analysis is the strong 

relationship between technological infrastructure modernization and overall communication 

network efficiency. The regression and cluster-based findings indicate that networks with higher 

levels of fiber optic integration consistently outperform copper-based systems in terms of 

latency reduction, signal integrity, and service continuity. This suggests that the transition 

toward optical communication technologies is not merely an incremental improvement but 

represents a structural shift in the design and performance optimization of modern 

telecommunication networks. 

Furthermore, the study highlights the importance of energy efficiency and long-term 

operational sustainability as key drivers influencing infrastructure investment decisions. Fiber 

optic communication systems demonstrated lower energy consumption requirements and 

reduced maintenance frequency compared to conventional electrical transmission systems. 

These advantages contribute to the broader objectives of sustainable technological development 

and environmentally responsible digital infrastructure expansion. In addition, the improved 

resistance of fiber optic networks to electromagnetic interference enhances network security and 

performance stability, which is particularly crucial in mission-critical communication 

environments. 

From an economic perspective, although the initial deployment costs of fiber optic 

infrastructure may be relatively higher, the long-term cost-benefit analysis suggests significant 

operational savings due to improved durability, scalability, and reduced system downtime. The 

cluster classification results further confirm that hybrid communication systems serve as 
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transitional models; however, full fiber-dominant networks ultimately provide the highest 

efficiency gains and service quality improvements. 

Overall, the discussion reinforces the argument that the global telecommunication sector 

is undergoing a paradigm shift from traditional metallic transmission technologies toward 

advanced optical communication ecosystems. This transition is expected to accelerate with the 

increasing adoption of smart city frameworks, next-generation broadband services, and 

integrated digital platforms. 

Conclusion. This study concludes that fiber optic communication technology offers 

substantial technological, economic, and environmental advantages compared to traditional 

copper cable transmission systems. The empirical analysis confirms that optical communication 

infrastructures provide significantly higher bandwidth capacity, lower signal loss, improved 

network reliability, and enhanced energy efficiency. These performance improvements directly 

contribute to increased communication transmission efficiency and support the growing demand 

for high-speed data exchange in modern digital societies. 

The statistical modeling results further indicate that technological innovation and 

infrastructure modernization strategies play a mediating role in maximizing the operational 

benefits of fiber optic adoption. Communication networks characterized by higher levels of 

optical integration demonstrated superior service stability, reduced latency, and greater 

scalability potential for future technological expansion. 

In addition to performance efficiency, fiber optic communication systems also contribute 

to sustainable telecommunication development by minimizing energy consumption and 

reducing environmental impact. The findings suggest that strategic investments in optical 

infrastructure can strengthen national digital competitiveness, facilitate smart urban 

dеvelopment, and support the long-term resilience of global information networks. 

Future research may focus on advanced optical network optimization techniques, 

economic feasibility modeling in developing regions, and the integration of fiber optic 

technologies with emerging communication paradigms such as quantum networking and next-

generation wireless systems. 

This rеsearch contributes to the existing body of knowledge by providing an integrated 

empirical evaluation of optical communication efficiency within modern high-capacity network 

infrastructurеs. 

References: 

1. G. Keiser, Optical Fiber Communications, 5th ed. New York, NY, USA: McGraw-

Hill, 2021. 

2. J. M. Senior and M. Y. Jamro, Optical Fiber Communications: Principles and Practice, 

3rd ed. London, U.K.: Pearson, 2019. 

3. R. Ramaswami, K. N. Sivarajan, and G. Sasaki, Optical Networks: A Practical 

Perspective, 4th ed. San Francisco, CA, USA: Morgan Kaufmann, 2020. 
4. Cisco Systems, “Cisco Annual Internet Report (2018–2023) White Paper,” Cisco, San 

Jose, CA, USA, 2023. 

5. A. Agrawal, “Fiber optics in next-generation communication networks,” IEEE 

Communications Magazine, vol. 60, no. 4, pp. 72–78, 2022. 

6. ITU-T, “Trends in Telecommunication Networks and Technologies,” International 

Telecommunication Union Report, Geneva, Switzerland, 2024. 

7. M. Cvijetic and I. Djordjevic, Advanced Optical Communication Systems and 

Networks, Boston, MA, USA: Artech House, 2018. 

«Central Asian Scientific Journal» №4 (32), Том 1, Октябрь 2026

186



 

 

 

8. H. Willebrand and B. S. Ghuman, Free Space Optics: Enabling Optical Connectivity 

in Today’s Networks, Indianapolis, IN, USA: Sams Publishing, 2019. 

«Central Asian Scientific Journal» №4 (32), Том 1, Октябрь 2026

187



МАЗМҰНЫ ‒ СОДЕРЖАНИЕ ‒ CONTENT

ӘЛЕУМЕТТІК-ЭКОНОМИКАЛЫҚ ЖӘНЕ ҚҰҚЫҚ ҒЫЛЫМДАРЫ -
СОЦИАЛЬНО-ЭКОНОМИЧЕСКИЕ И ЮРИДИЧЕСКИЕ НАУКИ - SOCIO-ECONOMIC AND

LEGAL SCIENCES

Төлегенов Тимур Сейфуллаулы
ДИНАМИКА ТУРИСТСКИХ ПОТОКОВ И ЭФФЕКТИВНОСТЬ ИНФРАСТРУКТУРЫ
ТУРКЕСТАНА: ОТ ЭКСТЕНСИВНОГО РОСТА К СМАРТ-УПРАВЛЕНИЮ ............................................. 10

Alexander Gorevoy
WHICH INEQUALITY STATISTICS SURVIVE AN ADMINISTRATIVE BOUNDARY CHANGE?
EVIDENCE FROM KAZAKHSTAN, 2010–2023 ...................................................................................................... 14

Rakhimov Djalil
DOES THE SHIFT TO CASHLESS PAYMENTS GO TOGETHER WITH FASTER GROWTH IN
HOUSEHOLD CREDIT? EVIDENCE FROM THE REGIONS OF KAZAKHSTAN, 2023-2025 ...................... 26

Kazhgerey Asan
HOW MANY FOOD BASKETS DOES AN AVERAGE WAGE BUY? WAGES AND FOOD PRICES IN
THE 20 REGIONS OF KAZAKHSTAN, 2024-2026 .................................................................................................. 37

Tagimova Alua
WHO WAS LEFT BEHIND? EDUCATION AND FINANCIAL INCLUSION IN KAZAKHSTAN AND
THREE CENTRAL ASIAN NEIGHBOURS, 2021-2024 .......................................................................................... 44

Wei Wei, Mynzhanova Gulzhakan, Niyetalina Gaukhar
DIGITAL–PHYSICAL INTEGRATION AND ECONOMIC PERFORMANCE IN INDUSTRIAL
INTEGRATED ENERGY SYSTEMS: A SCENARIO-BASED ANALYSIS OF SMART GRID
CONTROL, BATTERY ENERGY STORAGE, AND DIGITAL TWINS .............................................................. 51

Xu Fumin, Wei Wei, Ruziyeva Elvira, Moldabekova A.
FROM CULTURAL RESOURCES TO GLOBAL CONSUMER VALUE: THE BRIDGE–IMC MODEL
AND THE INTERNATIONALIZATION OF BLACK MYTH: WUKONG UNDER THE BELT AND
ROAD INITIATIVE ...................................................................................................................................................... 64

Ibraimkhan Alikhan
WHICH CRIMES CAN A 14-YEAR-OLD BE TRIED FOR? THE LIST IN ARTICLE 15 OF
KAZAKHSTAN'S CRIMINAL CODE COMPARED WITH 30 OTHER JURISDICTIONS .............................. 80

Yerboluly Madi
DID IMPORTED CARS REALLY GET CHEAPER? CHINESE CARS AND THE AVERAGE
CUSTOMS VALUE OF PASSENGER CARS IMPORTED INTO KAZAKHSTAN, 2015-2025 ......................... 91

Салимбаев Ербол Аманжолович
АНАЛИЗ ИНВЕСТИЦИОННОЙ АКТИВНОСТИ КАК ИНДИКАТОР ИЗМЕНЕНИЙ
ПОТЕНЦИАЛЬНОГО СПРОСА НА КОНСАЛТИНГОВЫЕ УСЛУГИ .......................................................... 99

Rambergenov Ramil
REGIONAL NEW-FIRM FORMATION IN UZBEKISTAN AFTER THE 2017 REFORMS:
PERSISTENCE IN SCALE, CONVERGENCE IN INTENSITY, AND RECOMPOSITION TOWARD
TRADE .......................................................................................................................................................................... 107

Abdesh Dinara
FROM A WOMEN'S LEAD TO A MEN'S LEAD: THE GENDER GAP IN DIGITAL PAYMENTS IN
KAZAKHSTAN AND THREE CENTRAL ASIAN NEIGHBOURS, 2021-2024 ................................................. 116

Amangeldi Aidana
DID SMALL BUSINESS IN KAZAKHSTAN REALLY SHRINK IN 2026? THE NEW TAX CODE,
REGIONAL TAX RATES AND THE FALL IN THE NUMBER OF INDIVIDUAL ENTREPRENEURS ..... 124

«Central Asian Scientific Journal» №4 (32), Том 1, Октябрь 2026

6



Cheng Che
BUILD, BUY, OR PARTNER? ENTRY MODE SELECTION AND RISK GOVERNANCE FOR WIND
POWER INVESTMENT IN KAZAKHSTAN .......................................................................................................... 133

Wang Liang
FROM CAPACITY EXPANSION TO SYSTEM VALUE: COORDINATED DEVELOPMENT OF
RENEWABLE ENERGY, GRID FLEXIBILITY AND ENERGY STORAGE IN KAZAKHSTAN ................. 146

Chen Jun
CONSTRUCTION-PERIOD CREDIT RISK MANAGEMENT FOR LARGE INFRASTRUCTURE
PROJECT FINANCE IN KAZAKHSTAN ............................................................................................................... 159

Alniyaz Danial
HOW MUCH FUEL DOES A HYBRID REALLY SAVE? A SAME-MODEL COMPARISON OF
HYBRID AND GASOLINE CARS IN US FUEL ECONOMY ............................................................................... 173

ТЕХНИКАЛЫҚ ҒЫЛЫМДАР - ТЕХНИЧЕСКИЕ НАУКИ - TECHNICAL SCIENCE

Nurmakhan Almira
ADVANTAGES OF FIBER OPTIC COMMUNICATION OVER TRADITIONAL COPPER CABLES ........ 180

Kozhabai Bereke
SECURITY CHALLENGES IN IOT-BASED TELECOMMUNICATION NETWORKS ................................. 188

Azamatuly Yerassyl
WHY AI-GENERATED CODE FAILS A BENCHMARK: A FAILURE ANALYSIS OF THREE OPEN
LANGUAGE MODELS ON 30 HUMANEVAL+ TASKS ...................................................................................... 197

Nurzhan Sanzhar
A FEW SHELLS, A FEW OPERATORS: WHERE LOW EARTH ORBIT IS CROWDED IN AN
ALTITUDE-INCLINATION MAP OF 16,620 ACTIVE SATELLITES ............................................................... 206

Askarbek Nurislam
CAN THE WEATHER TELL WHICH DAYS IN ASTANA WILL BE POLLUTED? CLASSIFYING
PM2.5 EXCEEDANCE DAYS WITH MACHINE LEARNING AND CHECKING THE DATA
AGAINST A GROUND MONITOR .......................................................................................................................... 212

Iliyas Arman
SHOOTING ON THE MOVE: HOW MUCH AIM A ROBOT LOSES BY IGNORING ITS OWN
VELOCITY, AND WHETHER A VIRTUAL-TARGET CORRECTION RECOVERS IT ............................... 223

Ануар Әлімжан Бахытжанұлы, Сексенбаева Айша Курманбековна
СРАВНИТЕЛЬНЫЙ АНАЛИЗ СТАНДАРТОВ И МЕТОДИК ОБУЧЕНИЯ
КИБЕРБЕЗОПАСНОСТИ: NICE FRAMEWORK, ECSF И ПРАКТИКО- ОРИЕНТИРОВАННЫЕ
ТЕХНОЛОГИИ ........................................................................................................................................................... 229

Mukhamedzhan Yerganat
GROWTH OF GITHUB DEVELOPER COMMUNITIES IN KAZAKHSTAN, UZBEKISTAN AND
KYRGYZSTAN, 2020-2026: EVIDENCE FROM THE GITHUB INNOVATION GRAPH .............................. 239

ПӘНДЕР АРАЛЫҚ ҒЫЛЫМДАР ‒ МЕЖДИСЦИПЛИНАРНЫЕ НАУКИ ‒
INTERDISCIPLINARY SCIENCES

Albiyev Asser
HOW MUCH OF AN ARTICLE COUNT IS HUMAN WORK? DECOMPOSING THE CREATION OF
FIVE WIKIPEDIAS, 2010–2025 ................................................................................................................................ 251

Amangeldy Nurbolat
HOW MUCH OF KAZAKHSTAN'S URBAN BUILT STOCK PREDATES ITS SEISMIC CODES, AND
WHERE DOES THAT STOCK SIT RELATIVE TO HAZARD? ......................................................................... 261

«Central Asian Scientific Journal» №4 (32), Том 1, Октябрь 2026

7



Torekhan Sabrina
WHERE ALMATY WALKS ITS OWN WAY: INFORMAL SHORTCUTS IN OPENSTREETMAP AND
THE DETOURS THEY AVOID ................................................................................................................................ 267

ӘЛЕУМЕТТІК ЖӘНЕ ГУМАНИТАРЛЫҚ ҒЫЛЫМДАР - СОЦИАЛЬНО-ГУМАНИТАРНЫЕ
НАУКИ - SOCIAL SCIENCES AND HUMANITIES

Мұқатаева Айзат Амантайқызы, Стамбекова Жанат Байғазықызы, Слямханова Гүлім Болатқызы, Қызырбек
Аяулым Ерболқызы
ЖАСАНДЫ ИНТЕЛЛЕКТ ДӘУІРІНДЕГІ ҒЫЛЫМИ ТАНЫМ: ПОППЕР, КУН ЖӘНЕ ЛАКАТОС
ИДЕЯЛАРЫ ТҰРҒЫСЫНАН ТАЛДАУ ............................................................................................................... 272

Мұқатаева Айзат Амантайқызы, Сапарханова Мадина Төлегенқызы, Окенова Аружан Муратхановна,
Тұрсынғазыева Ақерке Ерболатқызы
ШӘКӘРІМ ФИЛОСОФИЯСЫНДАҒЫ ЕРКІНДІК ЖӘНЕ МОРАЛЬДЫҚ ТАҢДАУ МӘСЕЛЕСІ ....... 282

Komekova Saida
DO UNHAPPY REVIEWERS MIX IN MORE RUSSIAN? STAR RATINGS AND KAZAKH-RUSSIAN
CODE-SWITCHING IN 175,002 ONLINE REVIEWS ........................................................................................... 291

Zhumagali Yerbol
DOES A BIGGER MODEL CLOSE THE GAP? KAZAKH-LANGUAGE ACCURACY ON
KAZAKHSTAN-SPECIFIC VERSUS UNIVERSAL SCHOOL SUBJECTS IN SMALL OPEN-WEIGHT
LANGUAGE MODELS .............................................................................................................................................. 304

Abdrakhmanova Madina
DOES A MEDAL BUY ATTENTION? WIKIPEDIA VIEWS OF KAZAKHSTAN'S ATHLETES
BEFORE AND AFTER THE PARIS 2024 OLYMPIC ........................................................................................... 308

ПЕДАГОГИКАЛЫҚ ЖӘНЕ ПСИХОЛОГИЯЛЫҚ ҒЫЛЫМДАР – ПЕДАГОГИЧЕСКИЕ И
ПСИХОЛОГИЧЕСКИЕ НАУКИ – PEDAGOGICAL AND PSYCHOLOGICAL SCIENCES

Kaldarbek Mergen
FAMILY OR SCHOOL? SOCIOECONOMIC COMPOSITION AND MATHEMATICS
ACHIEVEMENT IN KAZAKHSTAN, PISA 2022 AND 2025 ................................................................................ 316

Zhenis Adilzhan
WHICH OLYMPIAD PROBLEMS DO STUDENTS TAKE TO THE BOARD? CHOICES AND
DEFENCES IN THE 8TH-GRADE LEAGUE OF KARAGANDY MATHBATTLES 2026 .............................. 323

Базарбаева Айнур Бектуровна
ДЕТСКИЙ ФОЛЬКЛОР И ПОДВИЖНЫЕ ИГРЫ КАК ИНСТРУМЕНТЫ ФОРМИРОВАНИЯ
ОСНОВ ПРАВОВОЙ КУЛЬТУРЫ У ДЕТЕЙ СТАРШЕГО ДОШКОЛЬНОГО ВОЗРАСТА .................... 330

БИОЛОГИЯ ҒЫЛЫМДАР - БИОЛОГИЧЕСКИЕ НАУКИ - BIOLOGICAL SCIENCES

Bazhenova Diana
GROWTH DYNAMICS OF STERLET (Acipenser ruthenus L.) REARED IN A RECIRCULATING
AQUACULTURE SYSTEM ....................................................................................................................................... 333

ТУРИСТИЧЕСКИЕ И СПОРТИВНЫЕ НАУКИ - ТУРИСТІК ЖӘНЕ СПОРТ ҒЫЛЫМДАРЫ -
TOURISM AND SPORTS SCIENCES

Төлеп Жазира Маратқызы
ГАСТРОНОМИЯЛЫҚ ФЕСТИВАЛЬДЕРДІҢ ТУРИСТІК ДЕСТИНАЦИЯ ТАРТЫМДЫЛЫҒЫН
ҚАЛЫПТАСТЫРУДАҒЫ РӨЛІ МЕН ДАМУ ҮРДІСТЕРІ .............................................................................. 340

«Central Asian Scientific Journal» №4 (32), Том 1, Октябрь 2026

8



ЕСТЕСТВЕННЫЕ НАУКИ - ЖАРАТЫЛЫСТАНУ ҒЫЛЫМДАРЫ - NATURAL SCIENCES

Нургельдина Асель Ермековна, Серикбаева Жанерке Алимжановна
ШЕКАРАСЫЗ ФИЗИКА: ӘР ЕЛДЕГІ ФИЗИКАЛЫҚ БІЛІМДІ САЛЫСТЫРУ ........................................ 347

«Central Asian Scientific Journal» №4 (32), Том 1, Октябрь 2026

9


