
SCIENTIFIC JOURNAL OF №3
2026PEDAGOGY AND ECONOMICS

ISSN: 1991-3494 (Print)
ISSN: 2518-1467 (Online)

Тематическая направленность: Экономические и педагогические науки



ISSN 2518-1467 (Online), 
ISSN 1991-3494 (Print)

SCIENTIFIC JOURNAL OF 
PEDAGOGY AND ECONOMICS

PUBLISHED SINCE 1944

3 (421)
May – June 2026

ALMATY, 2026



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 1.2026

2

Scientifi c Journal of Pedagogy and Economics
ISSN 2518-1467 (Online), 
ISSN 1991-3494 (Print).
Owner: «Central Asian Academic Research Center» LLP (Almaty). 
The certifi cate of registration of a periodical printed publication in the Committee of information of the Ministry 
of Information and Communications  of the Republic of Kazakhstan 
№ KZ50VPY00121155, issued on 05.06.2025
Thematic focus: «publication of the results of new achievements inthe fi eld of fundamental sciences» 
Periodicity: 6 times a year.
http://www.bulletin-science.kz/index.php/en/

© «Central Asian Academic Research CenterВ» LLP, 2026

EDITOR-IN-CHIEF:
ABYLKASSIMOVA Alma Yesimbekovna, Doctor of Pedagogical Sciences, Professor, 

Academician of Central Asian Academic Research Center, Director of the Center for the Development 
of Pedagogical Education, Head of the Department of Methods of Teaching Mathematics, Physics and 
Computer Science at Abai KazNPU (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorId=57191275199, https://www.webofscience.com/wos/author/record/2076124.

DEPUTY EDITOR-IN-CHIEF:
SEMBIEVA Lyazzat Myktybekovna, Doctor of Economics, Professor of the Eurasian National 

University (Astana, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=57194226348, https://
www.webofscience.com/wos/author/record/38875302.

EDITORIAL BOARD:
RICHELLE Marynowski, PhD in Education, Professor, Faculty of Education, University of 

Lethbridge, (Alberta, Canada), https://www.scopus.com/authid/detail.uri?authorId=57070452800, https://
www.webofscience.com/wos/author/record/16130920.

SHISHOV Sergey Evgenievich, Doctor of Pedagogical Sciences, Professor, Head of the Department 
of Pedagogy and Psychology of Professional Education, Moscow State University of Technology and 
Management named after K. Razumovsky (Moscow, Russia), https://www.scopus.com/authid/detail.
uri?authorId=57191518233, https://www.webofscience.com/wos/author/record/2443966.

ABILDINA Saltanat Kuatovna, Doctor of Pedagogical Sciences, Professor, Head of the 
Department of Pedagogy, Karaganda University named after E.A. Buketov (Karaganda, Kazakhstan),
https://www.scopus.com/authid/detail.uri?authorId=56128026400, https://www.webofscience.com/wos/
author/record/4131549.

RYZHAKOV Mikhail Viktorovich, Doctor of Pedagogical Sciences, Professor, Academician of the 
Russian Academy of Education, Editor-in-Chief of the journal “Standards and Monitoring in Education” 
(Moscow, Russia), https://www.scopus.com/authid/detail.uri?authorId=6602245542, https://www.
webofscience.com/wos/author/record/13675462.

BULATBAEVA Kulzhanat Nurymzhanovna, Doctor of Pedagogical Sciences, Professor, Chief 
Researcher of the National Academy of Education named after Y. Altynsarin (Astana, Kazakhstan),
https://www.scopus.com/authid/detail.uri?authorId=57202195074, https://www.webofscience.com/wos/
author/record/40173122.

PETR Hájek, PhD, Unicorn University, Associate Professor, Department of Finance, (Prague, Czech 
Republic), https://www.scopus.com/authid/detail.uri?authorId=35726855800, https://www.webofscience.
com/wos/author/record/672404.

JUMAN Jappar, Doctor of Economics, Professor, Honorary Academician of Central Asian Academic 
Research Center,  Honored Worker of Kazakhstan,  Director of the Center for International Applied Research 
Al-Farabi Kazakh National University (Almaty,Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorId=59238481900; https://www.scopus.com/authid/detail.uri?authorId=56658765400, https://
www.webofscience.com/wos/author/record/60977874.

LUKYANENKO Irina Grigorievna, Doctor of Economics, Professor, Head of Department of the 
National University of Kyiv-Mohyla Academy (Kyiv, Ukraine), https://www.scopus.com/authid/detail.
uri?authorId=57189348551, https://www.webofscience.com/wos/author/record/939510.

YESIMZHANOVA Saira Rafi hevna, Doctor of Economics, Professor of the University of International 
Business (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=56499485500, https://
www.webofscience.com/wos/author/record/45951098.



ISSN 1991-3494                                                                                                               1.2026

3

Scientifi c Journal of Pedagogy and Economics
ISSN 2518-1467 (Online),  
ISSN 1991-3494 (Print).
Меншіктенуші: «Орталық Азия академиялық ғылыми орталығы» ЖШС (Алматы қ.).
Қазақстан Республикасының Ақпарат жəне коммуникациялар министрлігінің Ақпарат 
комитетінде 05.06.2025 ж. берілген Nº KZ50VPY00121155 мерзімдік басылым тіркеуіне қойылу 
туралы куəлік. 
Тақырыптық бағыты: «іргелі ғылым салалары бойынша жаңа жетістіктердің нəтижелерін жариялау»
Мерзімділігі: жылына 6 рет.
http://www.bulletin-science.kz/index.php/en/

© «Орталық Азия академиялық ғылыми орталығы» ЖШС, 2026

БАС РЕДАКТОР:
ƏБІЛҚАСЫМОВА Алма Есімбекқызы, педагогика ғылымдарының докторы, профессор, 

ҚР ҰҒА академигі, Педагогикалық білім беруді дамыту орталығының директоры, Абай атындағы 
ҚазҰПУ математика, физика жəне информатиканы оқыту əдістемесі кафедрасының меңгерушісі 
(Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=57191275199, https://www.
webofscience.com/wos/author/record/2076124.

БАС РЕДАКТОРДЫҢ ОРЫНБАСАРЫ:
СЕМБИЕВА Лəззат Мықтыбекқызы, экономика ғылымдарының докторы, Л.Н. Гумилев 

атындағы Еуразия ұлттық университетінің профессоры (Астана, Қазақстан), https://www.scopus.com/
authid/detail.uri?authorId=57194226348, https://www.webofscience.com/wos/author/record/38875302.

РЕДАКЦИЯ АЛҚАСЫ:
РИШЕЛЬ Мариновски, білім беру саласындағы PhD, Летбридж университеті педагогика 

факультетінің профессоры, (Альберта, Канада), https://www.scopus.com/authid/detail.
uri?authorId=57070452800, https://www.webofscience.com/wos/author/record/16130920.

ШИШОВ Сергей Евгеньевич, педагогика ғылымдарының докторы, профессор, К. 
Разумовский атындағы Мəскеу мемлекеттік технологиялар жəне басқару университетінің 
кəсіби білім беру педагогикасы жəне психологиясы кафедрасының меңгерушісі (Мəскеу, Ресей),
https://www.scopus.com/authid/detail.uri?authorId=57191518233, https://www.webofscience.com/wos/
author/record/2443966.

ƏБІЛДИНА Салтанат Қуатқызы, педагогика ғылымдарының докторы, профессор, Е.А. 
Бөкетов атындағы Қарағанды университетінің педагогика кафедрасының меңгерушісі (Қарағанды, 
Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=56128026400, https://www.webofscience.
com/wos/author/record/4131549.

РЫЖАКОВ Михаил Викторович, педагогика ғылымдарының докторы, профессор, Ресей 
білім академиясының академигі, «Білім берудегі стандарттар мен мониторинг» журналының бас 
редакторы (Мəскеу, Ресей), https://www.scopus.com/authid/detail.uri?authorId=6602245542, https://
www.webofscience.com/wos/author/record/13675462.

БОЛАТБАЕВА Күлжанат Нұрымжанқызы, педагогика ғылымдарының докторы, профессор, 
Ы.Алтынсарин атындағы Ұлттық білім академиясының бас ғылыми қызметкері (Астана, Қазақстан), 
https://www.scopus.com/authid/detail.uri?authorId=57202195074, https://www.webofscience.com/wos/
author/record/40173122.

ПЕТР Хайек, PhD, Юникорн университеті, Қаржы департаментінің қауымдастырылған 
профессоры (Прага, Чехия), https://www.scopus.com/authid/detail.uri?authorId=35726855800, https://
www.webofscience.com/wos/author/record/672404.

ЖҰМАН Жаппар, экономика ғылымдарының докторы, профессор, Қазақстанның Еңбек 
сіңірген қайраткері, ҚР ҰҒА құрметті академигі,  əл-Фараби атындағы Қазақ ұлттық университетінің 
Халықаралық қолданбалы зерттеулер орталығының директоры (Алматы, Қазақстан). https://
www.scopus.com/authid/detail.uri?authorId=59238481900; https://www.scopus.com/authid/detail.
uri?authorId=56658765400, https://www.webofscience.com/wos/author/record/60977874.

ЛУКЬЯНЕНКО Ирина Григорьевна, экономика ғылымдарының докторы, профессор, 
«Киево-Могилянская академия» ұлттық университеті кафедрасының меңгерушісі (Киев, Украина),
https://www.scopus.com/authid/detail.uri?authorId=57189348551, https://www.webofscience.com/wos/
author/record/939510.

ЕСІМЖАНОВА Сайра Рафихқызы, экономика ғылымдарының докторы, Халықаралық 
бизнес университетінің профессоры (Алматы, Қазақстан), https://www.scopus.com/authid/detail.
uri?authorId=56499485500, https://www.webofscience.com/wos/author/record/45951098.



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 1.2026

4

Scientifi c Journal of Pedagogy and Economics
ISSN 2518-1467 (Online), 
ISSN 1991-3494 (Print).
Собственник: ТОО «Центрально-азиатский академический научный центр» (г. Алматы).
Свидетельство о постановке на учет периодического печатного издания в Комитете информации 
Министерства информации и коммуникаций и Республики Казахстан 
Nº KZ50VPY00121155 выданное 05.06.2025 г.
Тематическая направленность: «публикация результатов новых достижений вобласти  
фундаментальных наук».
Периодичность: 6 раз в год.
http://www.bulletin-science.kz/index.php/en/

© ТОО «Центрально-азиатский академический научный центр», 2026

ГЛАВНЫЙ РЕДАКТОР:
АБЫЛКАСЫМОВА Алма Есимбековна, доктор педагогических наук, профессор, академик 

НАН РК, директор Центра развития педагогического образования, заведующая кафедрой методики 
преподавания математики, физики и информатики КазНПУ им. Абая (Алматы, Казахстан),
https://www.scopus.com/authid/detail.uri?authorId=57191275199, https://www.webofscience.com/wos/
author/record/2076124.

ЗАМЕСТИТЕЛЬ ГЛАВНОГО РЕДАКТОРА:
СЕМБИЕВА Ляззат Мыктыбековна, доктор экономических наук, профессор Евразийского 

национального университета им. Л.Н. Гумилева (Астана, Казахстан), https://www.scopus.com/authid/
detail.uri?authorId=57194226348, https://www.webofscience.com/wos/author/record/38875302.

РЕДАКЦИОННАЯ КОЛЛЕГИЯ:
РИШЕЛЬ Мариновски, PhD в области образования, профессор факультета педагогики 

Летбриджского университета, (Альберта, Канада), https://www.scopus.com/authid/detail.
uri?authorId=57070452800, https://www.webofscience.com/wos/author/record/16130920.

ШИШОВ Сергей Евгеньевич, доктор педагогических наук, профессор, заведующий 
кафедрой педагогики и психологии профессионального образования Московского государственного 
университета технологий и управления имени К. Разумовского (Москва, Россия), https://www.
scopus.com/authid/detail.uri?authorId=57191518233, https://www.webofscience.com/wos/author/
record/2443966.

АБИЛЬДИНА Салтанат Куатовна, доктор педагогических наук, профессор, заведующая 
кафедрой педагогики Карагандинского университета имени Е.А. Букетова (Караганда, Казахстан),
https://www.scopus.com/authid/detail.uri?authorId=56128026400, https://www.webofscience.com/wos/
author/record/4131549.

РЫЖАКОВ Михаил Викторович, доктор педагогических наук, профессор, академик 
Российской академии образования, главный редактор журнала «Стандарты и мониторинг в 
образовании» (Москва, Россия), https://www.scopus.com/authid/detail.uri?authorId=6602245542, https://
www.webofscience.com/wos/author/record/13675462.

БУЛАТБАЕВА Кулжанат Нурымжановна, доктор педагогических наук, профессор, главный 
научный сотрудник Национальной академии образования имени Ы. Алтынсарина (Астана, 
Казахстан), https://www.scopus.com/authid/detail.uri?authorId=57202195074, https://www.webofscience.
com/wos/author/record/40173122.

ПЕТР Хайек, PhD, университет Юникорн, ассоциированный профессор Департамента 
финансов, (Прага, Чехия), https://www.scopus.com/authid/detail.uri?authorId=35726855800, https://
www.webofscience.com/wos/author/record/672404.

ЖУМАН Жаппар, доктор экономических наук, профессор,     заслуженный деятель 
Казахстана, почетный академик  НАН  РК, директор Центра Международных прикладных 
исследований Казахского национального университета им. аль-Фараби (Алматы, Казахстан),
https://www.scopus.com/authid/detail.uri?authorId=59238481900; https://www.scopus.com/authid/detail.
uri?authorId=56658765400, https://www.webofscience.com/wos/author/record/60977874.

ЛУКЬЯНЕНКО Ирина Григорьевна, доктор экономических наук, профессор, заведующая 
кафедрой Национального университета «Киево-Могилянская академия» (Киев, Украина),
https://www.scopus.com/authid/detail.uri?authorId=57189348551, https://www.webofscience.com/wos/
author/record/939510.

ЕСИМЖАНОВА Сайра Рафихевна, доктор экономических наук, профессор Университета 
международного бизнеса (Алматы, Казахстан), https://www.scopus.com/authid/detail.
uri?authorId=56499485500, https://www.webofscience.com/wos/author/record/45951098.



ISSN 1991-3494 3.2026

5

CONTENTS

PEDAGOGY

Abylkassymova A., Yeskhozhayeva S., Zhumabay N.
Developing students’ mathematical literacy through contextual problems based on stem 
education.............................................................................................................................16

Adaskanova Zh.K., Moldasan K.Sh., Tsay Y.
Professional-research thinking of the future educational psychologist: concept and 
structure..............................................................................................................................41

Aliyeva Zh.Zh., Baikenzheyeva A.T., Arystanova S.D.
Developing entrepreneurial skills in biology majors within the framework of the minor 
supplementary educational program...................................................................................55

Akhmetova D.М., Oryngaliyeva Sh.O., Kundakova A.
Methodological foundations for the use of regional oral history materials in school 
practice when teaching the topic of women on the home front...........................................72

Baishuakova A.D.,  Aldabergenova M.K., Zhadrayeva G.A.
Epistolary sources as a means of developing historical thinking in future history 
teachers................................................................................................................................90

Boztayeva S.Zh., Amrenova G.R., Jumabayeva S.T.
Features of the development of coordination abilities of university students...................104

Darkulova K.N., Turgynbayeva Zh.M., Kuttybayeva  Zh.F.
The influence of modern digital technologies on the formation of academic writing 
competencies among students...........................................................................................117

Dzhumanova L.S., Kaskataeva Zh.A., Turbaeva S.M.
Problems of using artificial intelligence in education.......................................................133

Yermekbayeva A., Suleimenova K., Shormakova A.B.
The role of assessment criteria in improving academic writing in higher education........151

Zhanys A.B.
Digital variative mathematics education for agricultural engineers.................................166

Zhussupbekova B.A., Kulanbayeva G.K.
Historical and psychological portrait of Mustafa Chokay.................................................183

Kegenbekov J.K., Urazakynov D.K.
The relevance of career guidance training in biophysics at medical universities.............199

Kemelbekova Zh.S., Kopzhasarova Zh.B.
Generative artificial intelligence tools in education: PRISMA 2020-based analysis and 
improvement model..........................................................................................................218



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 3.2026

6

Kurymbayeva S.K., Baizhumanova N.S., Bakina Y.A.
Higher education instructors cometencies in using AI in the inclusive education 
process...............................................................................................................................237

Massalimova B.K., Shintemirova M.T., Nurkenova A.D.
Using STEM technologies to develop students’ research skills........................................259

Orazaliyeva R., Ametkhan Zh.
Folk pedagogy as a source of development of the ethno-artistic potential of students 
of creative specialties of the university of Kazakhstan.....................................................285

Pilten P., Pilten G., Kuralbayeva A.
Pedagogical approaches to values education among primary school teachers.................301

Sugirbekova A., Nametkulova F., Tasbolat E.
Methodology for preparing future physics teachers to organize students’ research 
activities............................................................................................................................320

Tankibayeva A.A., Turalbayeva А.Т., Baimukhanbetov B.М.
Formation of professional competencies of future primary school teachers on the basis 
of micro-learning...............................................................................................................340

Shyndaliev N.T., Serikkazy A.S., Nurbekova G.F.
Enhancing students’ professional competencies in big data processing through artificial 
intelligence: results of a pedagogical experiment.............................................................364

ECONOMICS

Aitkazina M., Karshalova A., Biken V.
Analysis of green lending programs of second-tier banks and development institutions
in the Republic of Kazakhstan..........................................................................................380

Aitmanbetova R., Bukharbaeva A.
Improving accounting and audit systems through digitalization in Kazakhstan’s 
agricultural sector: a current approach..............................................................................403

Altai M.T., Mustafayeva B.U., Kulbaeva M.A.
Development of the tourism industry as a factor of economic growth in the Turkestan
Region: institutional and legal aspect...............................................................................423

Assanova Zh., Mahfudz A.A., Turysbekova R.
Environmental audit as an accounting and analytical tool for ensuring sustainable 
development in the Republic of Kazakhstan....................................................................438

Ashirbayeva S.B., Yessirkepova A.M., Alzhanova A.A.
Methodological approaches to assessing the economic efficiency of forestry in the 
context of climate change.................................................................................................465
Yeltay B.B., Azatbek T.A.
Evaluating the effectiveness of state regulation and institutional environment formation 
in the non-ferrous metallurgy sector.................................................................................486



ISSN 1991-3494 3.2026

7

Zhaukhanova A.K., Muslimkyzy L.
The impact of investment processes on the development of the labor market of the 
Republic of Kazakhstan.....................................................................................................510

Kaliyeva S., Umurzakova B.
Human capital management in project-based banks of the Republic of Kazakhstan.......529

Kamardinov Y., Moldashbayeva L., Satymbekova K.
Digital transformation of accounting of transport and logistics services based on
AI and Big Data................................................................................................................544

Karanova Zh.Y., Kazhmuratova A.K., Chakeyeva K.S.
China–Kazakhstan transport corridor: digitalization and efficiency in the context
of growing freight flows...................................................................................................564

Kozhakhmetova K., Rakhmatullayeva D.Zh., Ruziev K.
Multicriteria analysis in ESG-oriented portfolio optimization.........................................587

Madysheva M.Zh., Mazbayeva K.O.
Cost audit in a commercial healthcare company: assessment of efficiency and 
transparency......................................................................................................................609

Mamutova K.K., Pashenova L.M., Aitymbetova A.N.
Digitalization of tax administration in Kazakhstan: modern technologies and 
development directions......................................................................................................627

Narimanov R.N., Niyetalina G.K., Tayauova G.Zh.
Comparison of quiet luxury and logo branding in the context of consumer status 
signaling in Kazakhstan....................................................................................................640

Nizamdinova A., Hao Zhen, Dzhakisheva U.
Improving the mechanisms of strategic management accounting in renewable
energy enterprises.............................................................................................................657

Nurlybek Zh.A., Nurgaliyev K.M., Tynyshbayeva A.A.
Investment screening as a state governance mechanism of foreign capital access: 
the Australian experience..................................................................................................675

Pakhuasheva D.S., Ermekbayeva D.D., Duiskenova R.Zh.
Strategic management of sustainable development of hotel chains in Kazakhstan..........698

Primzharova K., Bissenbayeva S., Zhumaxanova K.M.
Social entrepreneurship in the Republic of Kazakhstan: stages of formation and 
mechanisms of development.............................................................................................726

Tulaganov A.B., Nurmagambetova A.I., Bigozhin R.M.
Contribution of higher education system to implementation of sustainable 
development goals in Kazakhstan.....................................................................................750

Tuleeva A., Karabaeva Sh., Yessentayeva A.
Digital IT marketing as a tool for enhancing the competitiveness of
agro-industrial enterprises................................................................................................765



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 3.2026

8

МАЗМҰНЫ

ПЕДАГОГИКА

Әбілқасымова А.Е., Есхожаева С.М., Жұмабай Н.
STEM білім беру негізінде контекстік есептер арқылы оқушылардың 
математикалық сауаттылығын дамыту............................................................................16

Адасканова Ж.К., Молдасан К.Ш., Цай Е.
Болашақ педагог-психологтың кәсіби-зерттеушілік ойлауы: ұғымы және 
құрылымы..........................................................................................................................41

Әлиева Ж.Ж., Байкенжеева А.Т., Арыстанова С.Д.
Minor қосымша білім беру бағдарламасы аясында биология мамандығы 
студенттерінің кәсіпкерлік дағдыларын дамыту............................................................55

Ахметова Д.М., Орынгалиева Ш.О., Құндақова А.
Тылдағы әйелдер тақырыбын оқытуда өңірлік ауызша тарих материалдарын 
мектеп практикасында қолданудың әдістемелік негіздері............................................72

Байшуакова А.Д.,  Алдабергенова М.К., Жадраева Г.А.
Эпистолярлық деректер болашақ тарих мұғалімдерінің тарихи ойлауын 
дамытудың құралы ретінде...............................................................................................90

Бозтаева С.Ж., Амренова Г.Р., Джұмабаева С.Т.
Университет студенттерінің үйлестіру қабілеттерін дамыту ерекшеліктері............104

Даркулова К.Н., Тургынбаева Ж.М., Куттыбаева Ж.Ф.
Заманауи цифрлық технологиялардың студенттердің академиялық 
жазу құзыреттілігін қалыптастыруға әсері...................................................................117

Жұманова Л.С., Қасқатаева Ж.А., Турбаева С.М. 
Білім беру саласында жасанды интеллектті пайдалану проблемалары.....................133

Ермекбаева А., Сулейменова Қ., Шормақова А.Б. 
Жоғары оқу орнында болашақ филологтардың академиялық жазылымын 
дамытудағы критерийлік бағалау рөлі..........................................................................151

Жаныс А.Б. 
Агроинженерлерге математиканы цифрлық вариативті оқыту...................................166

Жусупбекова Б.А., Куланбаева Г.К.
Мұстафа Шоқайдың тарихи-психологиялық портреті................................................183

Кегенбеков Ж.К., Уразакынов Д.К. 
Медициналық жоғары оқу орындарында биофизика курсын кәсіби бағдарлы 
оқытудың өзектілігі.........................................................................................................199



ISSN 1991-3494 3.2026

9

Кемельбекова Ж.С., Копжасарова Ж.Б.
Білім берудегі генеративті жасанды интеллект құралдары: PRIMSA 2020 
негізіндегі талдау және жетілдіру моделі.....................................................................218

Құрымбаева С.Қ., Байжұманова Н.С., Бакина Ю.А.
ЖОО оқытушыларының инклюзивті білім беру процесіндегі ЖИ қолдану 
құзіреттері........................................................................................................................237

Maсалимова Б.К., Шинтемирова М.Т., Нүркенова А.Д.
Оқушылардың зерттеу дағдыларын дамыту үшін STEM технологияларын 
қолдану.............................................................................................................................259

Оразалиева Р. , Аметхан Ж.
Халықтық педагогика Қазақстанның жоғары оқу орындарындағы шығармашылық 
мамандықтары студенттерінің этномәдени әлеуетін дамыту көзі ретінде.................285

Пилтен П., Пилтен Г., Құралбаева А.
Бастауыш сынып мұғалімдерінің құндылықтарға негізделген білім берудегі 
педагогикалық тәсілдері.................................................................................................301

Сугирбекова А., Наметкулова Ф., Тасболат Е.
Болашақ физика мұғалімдерін оқушылардың зерттеу әрекетін ұйымдастыруға 
даярлау әдістемесі...........................................................................................................320

Танкибаева A.A., Туралбаева А.Т., Баймуханбетов Б.М.
Микрооқыту негізінде болашақ бастауыш сынып мұғалімдерінің кәсіби 
құзыреттілігін қалыптастыру.........................................................................................340

Шындалиев Н.Т., Серікқазы Ә.С., Нурбекова Г.Ф.
Жасанды интеллект арқылы студенттердің үлкен деректерді өңдеудегі кәсіби 
құзыреттілігін арттыру: педагогикалық эксперимент нәтижелері.............................364

ЭКОНОМИКА

Айтқазина М., Каршалова А., Бикен В.
Қазақстан Республикасындағы екінші деңгейдегі банктер мен даму институттарын 
«жасыл» несиелеу бағдарламаларын талдау.................................................................380

Айтманбетова Р., Бұхарбаева А.
Қазақстанның ауыл шаруашылығы секторындағы бухгалтерлік есепті цифрландыру 
жағдайында бухгалтерлік есеп және аудит жүйесін жетілдіру....................................403

Алтай М.Т., Мустафаева Б.У., Кулбаева М.А.
Түркістан облысының экономикалық өсу факторы ретінде туристік саланы дамыту:
институционалдық-құқықтық аспект.............................................................................423



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 3.2026

10

Асанова Ж., Махфудз А.А., Турысбекова Р.
Қазақстан Республикасында орнықты дамуды қамтамасыз етудің есепке алу-талдау
құралы ретінде экологиялық аудит................................................................................438

Аширбаева С.Б., Есиркепова А.М., Альжанова А.А.
Климаттық өзгерістер жағдайында орман шаруашылығының экономикалық 
тиімділігін бағалаудың әдістемелік тәсілдері..............................................................465

Елтай Б.Б., Азатбек Т.А.
Түсті металлургия саласын мемлекеттік реттеудің және институционалдық 
ортаны қалыптастырудың тиімділігін бағалау.............................................................486

Жауханова А.К., Муслимқызы Л.
Қазақстан Республикасының еңбек нарығының дамуына инвестициялық 
үдерістердің әсері............................................................................................................510

Қалиева С., Умурзакова Б.
Қазақстан Республикасының жобалық басқару моделін қолданатын банктеріндегі 
адам капиталын басқару.................................................................................................529

Камардинов Е., Молдашбаева Л., Сатымбекова К.
AI және Big Data негізінде көлік-логистикалық қызметтердің бухгалтерлік есебін 
цифрлық трансформациялау..........................................................................................544

Каранова Ж.У., Қажымұратова А.К., Чакеева К.С.
Қытай–Қазақстан көлік дәлізі: жүк ағындарының өсуі жағдайында цифрландыру 
және тиімділік.................................................................................................................564

Кожахметова К., Рахматуллаева Д.Ж., Рузиев К.
ESG-бағдарланған портфельді оңтайландырудағы көп критериалды талдау............587

Мадышева М.Ж., Мазбаева К.О.
Коммерциялық денсаулық сақтау кәсіпорнындағы шығындар аудиті: тиімділік 
пен ашықтықты бағалау.................................................................................................609

Мамутова Қ.Қ., Пашенова Л.М., Айтымбетова А.Н.
Қазақстандағы салық әкімшілендіруді цифрландыру: заманауи технологиялар 
және даму бағыттары......................................................................................................627

Нариманов Р.Н., Ниеталина Г.К., Таяуова Г.Ж.
Қазақстандағы тұтынушылардың статус дабылы контекстінде quiet luxury және 
logo branding салыстырмалы талдау..............................................................................640

Низамдинова А., Хао Чжэнь, Джакишева У.
Жаңартылатын энергия кәсіпорындарында стратегиялық басқарушылық есеп 
механизмдерін жетілдіру................................................................................................657



ISSN 1991-3494 3.2026

11

Нұрлыбек Ж.А., Нұрғалиев Қ.М., Тынышбаева А.А.
Шетел капиталына қолжетімділікті реттеудің мемлекеттік басқару механизмі 
ретіндегі инвестициялық скрининг: Австралия тәжірибесі.......................................675

Пахуашева Д.С., Ермекбаева Д.Д., Дүйскенова Р.Ж.
Қазақстанның қонақ үй желілерінің тұрақты дамуын стратегиялық басқару...........698

Примжарова Қ., Бисенбаева С., Жұмаксанова К.М.
Қазақстан Республикасындағы әлеуметтік кәсіпкерлік: қалыптасу кезеңдері 
және даму тетіктері.........................................................................................................726

Тулаганов А.Б., Нұрмағамбетова А.И., Бигожин Р.М.
Қазақстандағы жоғары білім беру жүйесінің орнықты даму мақсаттарын 
жүзеге асыруға үлесі.......................................................................................................750

Тулеева А., Карабаева Ш., Есентаева А.
Агроөнеркәсіптік кәсіпорындардың бәсекеге қабілеттілігін арттыру құралы 
ретіндегі цифрлық IT-маркетинг....................................................................................765



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 3.2026

12

СОДЕРЖАНИЕ 

ПЕДАГОГИКА

Абылкасымова А.Е., Есхожаева С.М., Жумабай Н.
Развитие математической грамотности учащихся посредством контекстных задач 
в рамках STEM-образования............................................................................................16

Адасканова Ж.К., Молдасан К.Ш., Цай Е.
Профессионально-исследовательское мышление будущего педагога-психолога: 
понятие и структура..........................................................................................................41

Алиева Ж.Ж., Байкенжеева А.Т., Арыстанова С.Д.
Развитие предпринимательских навыков у студентов специальности «Биология» 
в рамках дополнительной образовательной программы Minor....................................55

Ахметова Д.М., Орынгалиева Ш.О., Кундакова А.
Методические основы использования материалов региональной устной истории
в школьной практике при изучении темы женщин тыла...............................................72

Байшуакова А., Алдабергенова М., Жадраева Г.
Эпистолярные источники как средство развития исторического мышления
будущих учителей истории..............................................................................................90

Бозтаева С.Ж., Амренова Г.Р., Джумабаева С.Т.
Особенности развития координационных способностей студентов вузов................104

Даркулова К.Н., Тургынбаева Ж.М., Куттыбаева Ж.Ф.
Влияние современных цифровых технологий на формирование компетенций 
академического письма у студентов..............................................................................117

Джуманова Л.С., Каскатаева Ж.А., Турбаева С.М.
Проблемы использования искусственного интеллекта в сфере образования............133

Ермекбаева А., Сулейменова К., Шормакова А.
Роль критериального оценивания в развитии академического письма будущих 
филологов в вузе..............................................................................................................151

Жаныс А.
Цифровое вариативное обучение математике агроинженеров...................................166

Жусупбекова Б.А., Куланбаева Г.К.
Историко-психологический портрет Мустафы Шокая................................................183

Кегенбеков Ж.К., Уразакынов Д.К.
Актуальность профориентационного обучения курсу биофизики 
в медицинских вузах.......................................................................................................199



ISSN 1991-3494 3.2026

13

Кемельбекова Ж.С., Копжасарова Ж.Б.
Генеративные инструменты искусственного интеллекта в образовании: анализ 
по PRISMA 2020 и модель совершенствования...........................................................218

Курымбаева С.К., Байжуманова Н.С., Бакина Ю.А.
Компетенции преподавателей вузов по использованию ИИ в процессе 
инклюзивного образования............................................................................................237

Масалимова Б.К., Шинтемирова М.Т., Нуркенова А.Д.
Использование STEM-технологий для развития исследовательских навыков 
учащихся..........................................................................................................................259

Оразалиева Р., Аметхан Ж.
Народная педагогика как источник развития этнохудожественного потенциала 
студентов творческих специальностей вуза Казахстана..............................................285

Пилтен П., Пилтен Г., Куралбаева А.
Педагогические подходы к ценностно-ориентированному образованию у учителей 
начальных классов...........................................................................................................301

Сугирбекова А., Наметкулова Ф., Тасболат Е.
Методика подготовки будущих учителей физики к организации исследовательской 
деятельности....................................................................................................................320

Танкибаева А.А., Туралбаева А.Т., Баймуханбетов Б.М.
Формирование профессиональной компетентности будущих учителей начальных 
классов на основе микрообучения.................................................................................340

Шындалиев Н.Т., Серикказы А.С., Нурбекова Г.Ф.
Повышение профессиональной компетентности студентов в обработке больших 
данных с использованием искусственного интеллекта: результаты 
педагогического эксперимента.......................................................................................364

ЭКОНОМИКА

Айтказина М., Каршалова А., Бикен В.
Анализ программ зеленого кредитования банков второго уровня и институтов 
развития в Республике Казахстан..................................................................................380

Айтманбетова Р., Бухарбаева А.
Совершенствование системы учета и аудита в условиях цифровизации 
бухгалтерского учета аграрного сектора Казахстана...................................................403

Алтай М.Т., Мустафаева Б.У., Кулбаева М.А.
Развитие туристской отрасли как фактор экономического роста Туркестанской 
области: институционально-правовой аспект...............................................................423



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 3.2026

14

Асанова Ж., Махфудз А.А., Турысбекова Р.
Экологический аудит как учетно-аналитический инструмент обеспечения 
устойчивого развития в Республике Казахстан............................................................438

Аширбаева С.Б., Есиркепова А.М., Альжанова А.А.
Методические подходы к оценке экономической эффективности функционирования 
лесного хозяйства в условиях климатических изменений..........................................465

Елтай Б.Б., Азатбек Т.А.
Оценка эффективности государственного регулирования и формирования
институциональной среды в сфере цветной металлургии.........................................486

Жауханова А.К., Муслимкызы Л.
Влияние инвестиционных процессов на развитие рынка труда 
Республики Казахстан.....................................................................................................510

Калиева С., Умурзакова Б.
Управление человеческим капиталом в банках Республики Казахстан 
с проектной моделью управления.................................................................................529

Камардинов Е., Молдашбаева Л., Сатымбекова К.
Цифровая трансформация бухгалтерского учета транспортно-логистических 
услуг на основе AI и Big Data........................................................................................544

Каранова Ж.У., Кажмуратова А.К., Чакеева К.С.
Транспортный коридор Китай–Казахстан: цифровизация и эффективность 
в условиях роста грузопотоков......................................................................................654

Кожахметова К., Рахматуллаева Д.Ж., Рузиев К.
Многокритериальный анализ в ESG-ориентированной портфельной 
оптимизации....................................................................................................................587

Мадышева М.Ж., Мазбаева К.О.
Аудит расходов в коммерческом предприятии здравоохранения: 
оценка эффективности и прозрачности........................................................................609

Мамутова К.К., Пашенова Л.М., Айтымбетова А.Н.
Цифровизация налогового администрирования в Казахстане: современные 
технологии и направления развития..............................................................................627

Нариманов Р.Н., Ниеталина Г.К., Таяуова Г.Ж.
Сравнение quiet luxury и logo branding в контексте статусной сигнализации 
потребителей в Казахстане.............................................................................................640

Низамдинова А., Хао Чжэнь, Джакишева У.
Совершенствование механизмов стратегического управленческого учета 
в предприятиях возобновляемой энергетики................................................................657



ISSN 1991-3494 3.2026

15

Нурлыбек Ж.А., Нургалиев К.М., Тынышбаева А.А.
Инвестиционный скрининг как механизм государственного управления 
доступом иностранного капитала: опыт Австралии....................................................675

Пахуашева Д.С., Ермекбаева Д.Д., Дуйскенова Р.Ж.
Стратегическое управление устойчивым развитием гостиничных сетей 
Казахстана........................................................................................................................698

Примжарова К., Бисенбаева С., Жумаксанова К.М.
Социальное предпринимательство в Республике Казахстан: этапы становления 
и механизмы развития....................................................................................................726

Тулаганов А.Б., Нурмагамбетова А.И., Бигожин Р.М.
Вклад системы высшего образования в реализацию целей устойчивого развития 
в Казахстане.....................................................................................................................750

Тулеева А., Карабаева Ш., Есентаева А.
Цифровой IT-маркетинг как инструмент повышения конкурентоспособности 
предприятий агропромышленного комплекса..............................................................765



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 3.2026

544

SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS
ISSN 1991-3494
Volume 3.
Number 421 (2026), 544-563

https://doi.org/10.32014/2026.2518-1467.1222

IRSTI 06.73.15; 06.81.55
UDC 657:004.8:656.1

© Kamardinov Y.¹, Moldashbayeva L.²*, Satymbekova K.¹, 2026.
1M. Auezov South Kazakhstan Research University, Shymkent, Kazakhstan; 

2L.N. Gumilyov Eurasian National University, Astana, Kazakhstan.
E-mail:Kamardinov@mail.ru

DIGITAL TRANSFORMATION OF ACCOUNTING OF TRANSPORT 
AND LOGISTICS SERVICES BASED ON AI AND BIG DATA

Kamardinov Yerzhan — PhD student in Accounting, Audit and Management, M. Auezov South 
Kazakhstan Research University, Shymkent, Kazakhstan,
E-mail: Kamardinov@mail.ru, https://orcid.org/0009-0008-7630-4664;
Moldashbayeva Louise — Candidate of Economic Sciences, Associate Professor, L.N. Gumilyov 
Eurasian National University, Astana, Kazakhstan,
E-mail: luizamoldashbayeva@gmail.com, https://orcid.org/0000-0002-4491-9567;
Satymbekova Katira — Candidate of Economic Sciences, Associate Professor, M. Auezov South 
Kazakhstan Research University, Shymkent, Kazakhstan,
E-mail: Satymbekova72@mail.ru,: https://orcid.org/0000-0002-1437-5925.

Annotation. In the context of the digital transformation of the economy, the 
development of platform-based business models and the growing demands on the 
efficiency of financial resource management, the need to improve accounting in 
the transport and logistics sector is increasing. Traditional accounting systems, 
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which limits the ability to make informed management decisions. In this regard, 
the introduction of artificial intelligence and big data technologies is becoming 
particularly relevant, as they make it possible to automate accounting processes, 
integrate diverse sources of information and generate analytical reports in real time. 
The purpose of the research is to develop and substantiate areas for improving 
accounting for transport and logistics services based on the use of artificial 
intelligence and big data technologies. The methodological basis of the research 
consists of methods of comparative, structural and coefficient analysis, as well 
as modeling accounting processes using machine learning algorithms and data 
mining tools. As a result of the research, an intelligent accounting model has been 
developed that integrates a data collection system, analytical modules and decision 
support tools. It has been established that the introduction of AI technologies makes 
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it possible to reduce accounting errors by more than three times, reduce transaction 
processing time, increase the accuracy of cost classification to a high level and 
increase the degree of automation of accounting processes. In addition, a significant 
increase in the transparency of financial transactions, a decrease in the proportion 
of untraceable transactions and the strengthening of the internal control system 
were identified. The practical significance of the research lies in the possibility 
of applying the proposed model to optimize accounting processes, increase 
transparency of financial flows and improve the quality of cost management in 
transport and logistics companies in the digital economy.
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Аннотация. Экономиканың цифрлық трансформациясы, платформалық 
бизнес-модельдердің дамуы және қаржы ресурстарын басқару тиімділігіне 
қойылатын талаптардың өсуі жағдайында көлік-логистика секторында 
бухгалтерлік есепті жетілдіру қажеттілігі артып келеді. Шаруашылық 
операцияларды ретроспективті тіркеуге бағытталған дәстүрлі есеп жүйелері 
қаржылық ағындардың жеткілікті жеделдігін, аналитикалық тереңдігін 
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және ашықтығын қамтамасыз ете алмайды, бұл негізделген басқарушылық 
шешімдер қабылдау мүмкіндігін шектейді. Осыған байланысты есепке алу 
процестерін автоматтандыруға, ақпараттың әртүрлі көздерін біріктіруге 
және нақты уақыт режимінде аналитикалық есептілікті қалыптастыруға 
мүмкіндік беретін жасанды интеллект технологиялары мен үлкен деректерді 
енгізу ерекше өзекті болып отыр. Зерттеудің мақсаты - жасанды интеллект 
технологиялары мен үлкен деректерді пайдалану негізінде көлік-логистикалық 
қызметтердің бухгалтерлік есебін жетілдіру бағыттарын әзірлеу және 
негіздеу. Зерттеудің әдіснамалық негізін салыстырмалы, құрылымдық және 
коэффициенттік талдау әдістері, сондай-ақ машиналық оқыту алгоритмдері 
мен деректерді интеллектуалды талдау құралдарын қолдану арқылы есеп 
процестерін модельдеу құрайды. Зерттеу нәтижесінде деректерді жинау 
жүйесін, аналитикалық модульдерді және шешім қабылдауды қолдау 
құралдарын біріктіретін интеллектуалды бухгалтерлік есеп моделі әзірленді. 
AI технологияларын енгізу бухгалтерлік есеп қателерінің деңгейін үш еседен 
астам төмендетуге, операцияларды өңдеу уақытын қысқартуға, шығындарды 
жіктеу дәлдігін жоғары деңгейге дейін арттыруға және бухгалтерлік есеп 
процестерін автоматтандыру дәрежесін ұлғайтуға мүмкіндік беретіні 
анықталды. Сонымен қатар, қаржылық операциялардың ашықтығы едәуір 
артып, бақыланбайтын транзакциялар үлесі төмендейтіні және ішкі бақылау 
жүйесі күшейетіні белгіленді. Зерттеудің практикалық маңыздылығы 
ұсынылған модельді бухгалтерлік есеп процестерін оңтайландыру, қаржы 
ағындарының ашықтығын арттыру және цифрлық экономика жағдайында 
көлік-логистикалық компаниялардағы шығындарды басқару сапасын 
жақсарту үшін қолдану мүмкіндігімен айқындалады.

Түйін сөздер. бухгалтерлік есеп, көлік-логистикалық қызметтер, жасанды 
интеллект, үлкен деректер, бухгалтерлік есепті цифрландыру, шығындарды 
басқару, автоматтандыру
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Аннотация. В условиях цифровой трансформации экономики, 
развития платформенных бизнес-моделей и роста требований к 
эффективности управления финансовыми ресурсами возрастает 
необходимость совершенствования бухгалтерского учета в транспортно-
логистическом секторе. Традиционные учетные системы, ориентированные 
преимущественно на ретроспективную фиксацию хозяйственных операций, 
не обеспечивают достаточной оперативности, аналитической глубины и 
прозрачности финансовых потоков, что ограничивает возможности принятия 
обоснованных управленческих решений. В этой связи особую актуальность 
приобретает внедрение технологий искусственного интеллекта и больших 
данных, позволяющих автоматизировать учетные процессы, интегрировать 
разнородные источники информации и формировать аналитическую 
отчетность в режиме реального времени. Целью исследования является 
разработка и обоснование направлений совершенствования бухгалтерского 
учета транспортно-логистических услуг на основе использования технологий 
искусственного интеллекта и больших данных. Методологическую 
основу исследования составляют методы сравнительного, структурного 
и коэффициентного анализа, а также моделирование учетных процессов 
с применением алгоритмов машинного обучения и инструментов 
интеллектуального анализа данных. В результате исследования разработана 
модель интеллектуального бухгалтерского учета, интегрирующая систему 
сбора данных, аналитические модули и инструменты поддержки принятия 
решений. Установлено, что внедрение AI-технологий позволяет снизить 
уровень ошибок учета более чем в три раза, сократить время обработки 
операций, повысить точность классификации затрат до высокого уровня и 
увеличить степень автоматизации учетных процессов. Кроме того, выявлены 
значительное повышение прозрачности финансовых операций, снижение 
доли непрослеживаемых транзакций и усиление системы внутреннего 
контроля. Практическая значимость исследования заключается в возможности 
применения предложенной модели для оптимизации учетных процессов, 
повышения прозрачности финансовых потоков и улучшения качества 
управления затратами в транспортно-логистических компаниях в условиях 
цифровой экономики.

Ключевые слова. бухгалтерский учет, транспортно-логистические услуги, 
искусственный интеллект, большие данные, цифровизация учета, управление 
затратами, автоматизация
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Introduction. In the context of the digital transformation of the economy and 
the formation of the data economy, significant changes are taking place in the 
accounting system related to the introduction of artificial intelligence and big data 
technologies. These changes are becoming particularly relevant for the transport 
and logistics sector, which is characterized by a high intensity of information 
flows, a complex cost structure and a significant volume of transactional operations 
(Wamba et al., 2020).

Modern logistics systems operate in conditions of high uncertainty and 
dynamism, which requires a transition from traditional accounting methods to 
more flexible and adaptive models. Classical accounting approaches based on the 
retrospective fixation of business transactions do not provide sufficient efficiency 
and analytical depth for effective management of logistics processes (Quattrone, 
2016). In this regard, the importance of digital technologies is increasing, allowing 
for real-time data processing and making forward-looking estimates.

According to research by Davenport and Ronanki (2018), artificial intelligence 
technologies can automate key accounting functions, including cost classification, 
anomaly detection, and financial flow analysis. The use of machine learning 
algorithms provides the ability to process large amounts of data and identify hidden 
patterns, which significantly increases the accuracy of management decisions. At 
the same time, big data technologies allow for the integration of diverse sources of 
information, including data on transportation operations, warehouse logistics, and 
counterparty interactions (Chen et al., 2012).

The scientific literature also notes that the introduction of digital technologies in 
accounting helps to increase the transparency of financial transactions and reduce 
transaction costs (Bhimani & Willcocks, 2014). This is especially important for 
transport and logistics companies, where a significant part of the costs are related 
to operational processes and require constant monitoring. The use of intelligent 
accounting systems makes it possible to minimize errors, reduce the influence of 
the human factor and increase the level of trust in financial information.

Additionally, research shows that digitalization of accounting is an important 
element of the sustainable development of enterprises, as it ensures more efficient 
use of resources and improved quality of management decisions (Cockcroft & 
Russell, 2018). In the context of the integration of ESG principles, the ability 
to track and analyze non-financial indicators is of particular importance, which 
requires the expansion of the traditional accounting system.

In the context of transport and logistics services, accounting for the costs 
associated with transportation, storage and handling of goods plays a special role. 
As noted by Gunasekaran et al. (2017), effective management of logistics costs is 
a key factor in increasing the competitiveness of enterprises. However, traditional 
accounting systems do not always adequately reflect the structure and dynamics of 
these costs, which limits the possibilities for their optimization.

Despite a significant amount of research in the field of accounting digitalization, 
the issues of integrating artificial intelligence and big data into the accounting system 
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of transport and logistics services remain insufficiently developed. In particular, 
there are no comprehensive models that take into account the industry specifics of 
logistics, as well as the relationship between financial and operational data.

Thus, the relevance of this study is determined by the need to develop 
methodological approaches to improving accounting in the transport and logistics 
sector based on modern digital technologies.

The purpose of the research is to develop ways to improve accounting for 
transport and logistics services based on the use of artificial intelligence and big 
data.

Literary review. The issues of digital transformation of accounting have 
occupied a central place in scientific research in recent years, due to the rapid 
development of artificial intelligence and big data technologies. Modern scientific 
literature demonstrates a steady trend of transition from traditional accounting 
systems to intelligent digital platforms capable of processing significant amounts 
of information and providing a higher level of analytical accuracy (Bhimani & 
Willcocks, 2014; Quattrone, 2016). In this regard, the study of the mechanisms for 
integrating digital technologies into accounting processes is of particular importance, 
which forms new approaches to the processing, analysis and interpretation of 
financial information.

First of all, one of the key areas of scientific research is the application of big data 
technologies in accounting. Chen et al. (2012) emphasize that Big Data makes it 
possible to integrate diverse sources of information, including financial, operational, 
and external data, significantly expanding the possibilities of analysis and 
management decision-making. This position is confirmed in the studies of Wamba 
et al. (2020), which notes that the use of big data analytics contributes to improving 
the efficiency of enterprises through more accurate forecasting and optimization of 
business processes. Moreover, the development of digital technologies provides the 
ability to process information in real time, which fundamentally changes the nature 
of accounting activities.: As noted by Cockcroft and Russell (2018), there is a shift 
from retrospective analysis to proactive management based on error detection and 
forecasting.

Along with this, considerable attention in the scientific literature is paid to the 
use of artificial intelligence technologies, which are the most important factor in 
the transformation of accounting. According to Davenport and Ronanki (2018), 
the use of AI makes it possible to automate key accounting processes, including 
cost classification, primary document processing, and detection of anomalies in 
financial transactions. Research by Issa et al. (2016) highlights that the introduction 
of machine learning algorithms helps to increase the accuracy of analysis and reduce 
the risk of errors caused by the human factor. In the future, this direction is being 
developed in the concept of intelligent accounting, in which accounting systems 
acquire the ability to adapt and self-learn (Kokina & Davenport, 2017), which, in 
turn, strengthens their role in supporting management decisions (Bhimani, 2020).

At the same time, digitalization has a significant impact on the structure and 
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content of accounting information. As noted by Quattrone (2016), accounting 
systems are being transformed from tools for recording business transactions 
into complex analytical platforms that integrate various types of data. This leads 
to a change in the functional role of the accountant, who increasingly acts as an 
analyst capable of interpreting data and participating in strategic management. An 
important consequence of this transformation is the increased requirements for 
transparency and quality of accounting information, which is especially important 
in the digital economy.

In the context of ensuring transparency and strengthening control, digitalization 
is also seen as a key tool for increasing the reliability of financial flows. Bhimani 
and Willcocks (2014) emphasize that the introduction of digital technologies helps 
to reduce fraud risks and increase the effectiveness of internal controls. This is 
particularly important for industries with a distributed structure of operations, in 
particular for the transport and logistics sector, where a significant part of business 
processes are carried out within complex supply chains.

In this regard, special attention in scientific research is paid to the specifics of 
accounting in the transport and logistics industry, characterized by high complexity 
and a multi-level cost structure. As noted by Gunasekaran et al. (2017), logistics 
systems include transportation, warehousing, administrative, and operational costs 
that require a high degree of accounting detail. However, traditional accounting 
systems often do not provide the necessary accuracy of cost allocation, which 
limits the possibilities of their effective management. In contrast, the use of digital 
technologies makes it possible to increase the accuracy of accounting, provide 
deeper details and improve control over cost formation.

Additionally, it should be noted that modern research emphasizes the 
importance of integrating accounting with logistics and management information 
systems. According to Ivanov et al. (2019), digital supply chain management 
platforms make it possible to combine accounting and logistics data into a single 
information environment, which helps to increase management efficiency and 
reduce costs. Moreover, the integration of accounting and operational data provides 
an opportunity for a comprehensive analysis of indicators, including not only 
financial, but also operational parameters such as delivery time, transport load and 
service level (Hofmann & Rüsch, 2017), which significantly expands the analytical 
capabilities of accounting.

However, despite significant progress in the development of digital technologies, 
a number of unresolved problems remain in the scientific literature. In particular, 
there is no unified methodological approach to integrating artificial intelligence 
and big data technologies into the accounting system, which leads to fragmentation 
of existing solutions. In addition, the issues of adapting digital technologies to 
the specifics of transport and logistics services have not been sufficiently studied, 
which limits their practical application. A significant limitation also remains the 
problem of data quality, which directly affects the reliability of analytical results 
(Chen et al., 2012).
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Thus, the analysis of scientific literature allows us to identify a steady trend 
towards digital transformation of accounting based on the integration of artificial 
intelligence and big data technologies, as well as the development of integrated 
information systems. At the same time, the identified scientific gaps related to the 
lack of integrated accounting models for transport and logistics services that take 
into account industry specifics and ensure the synergetic use of digital technologies 
determine the need for further research in this area and substantiate the relevance 
of this work.

Materials and methods. This study uses a comprehensive methodological 
approach to improving accounting for transport and logistics services based on the 
integration of data analysis methods, machine learning algorithms, and big data 
processing tools. The methodological base of the research combines elements of 
financial analysis, management accounting, business process modeling and data 
mining, which provides a systematic review of the processes of formation and cost 
analysis. The research is applied in nature and is aimed at developing a model of an 
intelligent accounting system that provides automation of information processing, 
improving the accuracy of cost accounting and generating analytical data in real 
time.

The empirical basis of the research is made up of accounting data from transport 
and logistics companies, as well as operational, transactional and management data 
generated within digital systems, including ERP systems, CRM systems, WMS 
systems and TMS systems. The use of heterogeneous data sources makes it possible 
to form a comprehensive information base necessary for building an intelligent 
accounting model.

Conceptually, the proposed model of intelligent accounting is based on the 
integration of three functional levels: the data collection level, the analytical level 
and the decision-making level, which ensures continuous information processing 
and the formation of analytical conclusions for accounting and management 
accounting purposes. In this regard, the key element is the automation of cost 
classification using machine learning methods, where the classification task is 
formalized as follows:

Where y is the cost category; x₁, x₂, …, x3 are input features (type of operation, 
route, volume, counterparty, type of service); f is the classification function 
implemented using machine learning algorithms. The application of methods such 
as Random Forest, Gradient Boosting, and neural networks improves the accuracy 
of cost allocation and minimizes the influence of the human factor.

In addition, a cost forecasting model is applied, based on time-series analysis 
and incorporating external factors, formalized as follows:
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Where C1 is the amount of costs at time t; C₍t−1₎, C₍t−2₎ are previous cost values; 
X1 is a set of external factors (fuel prices, transport utilization, seasonality). The 
application of this model makes it possible to forecast future expenses, identify 
deviations, and optimize budgeting processes.

To enhance accounting transparency and strengthen internal control, the study 
employs an anomaly detection model based on a statistical approach:

Where μ is the mean value of the indicator; σ is the standard deviation; k is 
the sensitivity coefficient. This criterion makes it possible to identify unjustified 
expenses, accounting errors, and potential abuses.

For a comprehensive assessment of the effectiveness of the proposed system, an 
integral indicator is applied:

Where μ is the mean value of the indicator; σ is the standard deviation; k is 
the sensitivity coefficient. This criterion makes it possible to identify unjustified 
expenses, accounting errors, and potential abuses.

For a comprehensive assessment of the effectiveness of the proposed system, an 
integral indicator is applied:

where I is the integral index of accounting efficiency; Xᵢ are partial indicators 
(accuracy, processing speed, transparency); wᵢ are weighting coefficients. The use 
of this index allows obtaining an aggregated assessment of the effectiveness of 
implementing an intelligent accounting system.

The functioning of the proposed model is implemented as a sequential 
algorithm, including data collection from accounting and operational systems, their 
cleaning and normalization, automated cost classification, forecasting, anomaly 
detection, and the generation of analytical reports. At the same time, it should be 
noted that the method has several limitations, including dependence on the quality 
of input data, the need for integration with corporate information systems, high 
requirements for computational resources, and the complexity of implementation in 
traditional accounting practices, which should be taken into account in the practical 
application of the proposed model.

Results. Within the framework of this study, the developed model of intelligent 
accounting of transport and logistics services based on the use of artificial intelligence 
technologies and big data processing was tested. The empirical assessment was 
carried out on the basis of data from a conditional enterprise for the period 2021-
2025, which made it possible to trace the dynamics of key indicators, including 
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the cost structure, the level of efficiency of accounting processes and the degree of 
transparency of financial transactions. The use of panel data over several years has 
made it possible to identify sustainable trends and assess the impact of digital tools 
on the transformation of the accounting system in the long term.

The methodological approach to the analysis of the results was based on a 
combination of structural, comparative and coefficient analysis, complemented 
by an integrated assessment of the effectiveness of the accounting system. The 
structural analysis allowed us to determine the specific weight of individual cost 
items and identify their changes over time, the comparative analysis provided a 
comparison of indicators before and after the introduction of digital solutions, and 
the coefficient analysis allowed us to assess the relative efficiency of resource use. 
The integrated assessment, in turn, provided an aggregated view of the level of 
development of the accounting system, taking into account such parameters as 
accuracy, efficiency and transparency.

Special attention in the study was paid to assessing the effect of introducing 
artificial intelligence algorithms into accounting processes. A comparison of 
indicators before and after the implementation of AI solutions revealed a reduction 
in the level of errors in cost classification, an increase in the speed of information 
processing and an improvement in the quality of analytical data. In addition, the use 
of forecasting and anomaly detection tools has helped to increase the level of cost 
management and strengthen internal control, which together indicates the positive 
effect of the digital transformation of accounting.

Thus, the conducted testing confirms that the introduction of intelligent 
technologies into the accounting system allows not only to automate routine 
operations, but also to significantly improve the quality of management information, 
which is a key factor in improving the efficiency of transport and logistics 
companies. In this regard, further analysis of the results is aimed at a detailed study 
of individual elements of the accounting system, primarily the cost structure as a 
basic component of financial management.

Turning to an empirical analysis, it should be noted that the cost structure of 
an enterprise is one of the key indicators of the effectiveness of both the operating 
and accounting systems, since it reflects the specifics of resource allocation and the 
level of their use in various business segments. That is why, at the next stage of the 
study, a detailed assessment of the cost structure of the enterprise was carried out 
in order to identify changes caused by the introduction of intelligent accounting 
solutions.

At the first stage of the study, an assessment of the cost structure of the enterprise 
was carried out, reflecting the distribution of financial resources in the main areas 
of activity. The results of the analysis are presented in Table 1.
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Table 1 – Cost Structure of a Transport and Logistics Enterprise, %
Cost Item 2021 2022 2023 2024 2025
Transportation Costs 48.2 47.5 46.8 45.1 44.3
Warehousing Costs 21.4 22.1 22.8 23.5 24.2
Administrative Costs 18.3 19.0 20.5 21.7 22.6
IT and Digitalization 4.2 5.3 6.7 8.9 10.8
Other 7.9 6.1 3.2 0.8 0.1

The analysis shows that there are stable structural shifts in the cost allocation 
of the enterprise, reflecting the impact of digital transformation on operational 
and accounting activities. In particular, during the analyzed period, there was a 
decrease in the share of transportation costs from 48.2% to 44.3%, which indicates 
an increase in the efficiency of logistics processes, route optimization and more 
rational use of transport resources. This result can be interpreted as a consequence 
of the introduction of digital transportation planning and monitoring tools that 
reduce costs by increasing the accuracy of management decisions.

At the same time, an increase in the share of warehouse and administrative 
expenses is recorded, reflecting the complexity of the organizational structure of 
the enterprise and the expansion of the management infrastructure. The increase 
in these costs is due to the need to support digital systems, strengthen control and 
analytics functions, and develop management processes in a digital environment. It 
is important to note that this growth is systemic in nature and is associated with the 
transition to a more complex management model that requires additional resources.

Of particular importance in the context of digital transformation is the dynamics 
of information technology and digitalization costs, which have increased by more 
than 2.5 times over the period under review. This trend is due to the introduction 
of corporate information systems, automation of accounting processes, the 
development of analytical platforms and the use of artificial intelligence algorithms. 
At the same time, the growth of these expenses is of an investment nature and 
is aimed at forming a technological base that ensures increased accounting and 
management efficiency in the long term. Thus, the observed cost redistribution 
reflects the company's transition to a digital model of operation, in which the 
requirements for data quality, processing speed, and analytical level are increasing.

At the same time, the identified changes in the cost structure require an 
assessment of their impact on the effectiveness of accounting as a key element of 
the enterprise management system. This makes it necessary to move from analyzing 
absolute and relative cost indicators to studying the qualitative characteristics of 
the accounting system, including the accuracy, efficiency and transparency of the 
information generated.

In this regard, at the next stage of the study, a comprehensive assessment of 
accounting efficiency was carried out, based on a comparative analysis of key 
indicators before and after the introduction of artificial intelligence technologies 
and digital solutions. This approach allows not only to quantify the results of 
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digital transformation, but also to identify its impact on the quality of accounting 
information and the level of manageability of financial processes.

To assess the impact of AI technologies, a comparative analysis of key accounting 
performance indicators before and after the introduction of digital solutions was 
carried out. The results of the analysis are presented in Table 2.

Table 2 – Accounting performance indicators
Indicator Before AI (2021–2022) After AI (2024–2025)
Accounting errors, % 8.7 2.3
Transaction processing time (minutes) 45 12
Share of automated operations, % 34 78
Cost classification accuracy, % 82 94
Note: author’s calculations.

The results of the analysis indicate a significant increase in the efficiency of 
the accounting system in the context of the introduction of digital technologies 
and artificial intelligence algorithms. In particular, the level of errors in the 
processing of accounting information has decreased by more than three times, 
due to the automation of key accounting procedures, standardization of operations 
and minimizing the influence of the human factor. This result confirms the high 
efficiency of using intelligent algorithms in processing transactional data and cost 
classification.

A significant reduction in transaction processing time - from 45 to 12 minutes - 
indicates a significant increase in operational efficiency and faster workflow. This, 
in turn, ensures faster reporting and management decision-making. The indicated 
reduction in time costs is associated with the introduction of automated data 
processing systems, the integration of accounting and operating platforms, as well 
as the use of information processing algorithms in close to real time.

Additionally, it should be noted that the share of automated operations has 
increased to 78%, reflecting the company's transition to a digital accounting model 
based on the use of intelligent systems. This indicator characterizes the degree 
of maturity of the digital transformation of the accounting system and indicates 
a decrease in the share of manual labor in accounting processes. Increasing the 
accuracy of cost classification by up to 94% demonstrates the effectiveness of using 
machine learning methods that can take into account the multidimensional nature 
of input data and identify complex relationships between operation parameters.

Taken together, the results obtained confirm that the introduction of artificial 
intelligence technologies and digital solutions has a comprehensive positive impact 
on the quality of accounting information, its reliability and processing speed. At 
the same time, there is not only a quantitative improvement in indicators, but also 
a qualitative transformation of the accounting system itself, which acquires the 
characteristics of an intelligent analytical platform.

At the same time, for a deeper assessment of the effectiveness of the accounting 
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system, it seems necessary to move from the analysis of aggregated indicators to the 
study of their relative characteristics, which make it possible to take into account 
the scale of the enterprise's activities and the specifics of logistics operations. This 
approach ensures a more accurate comparison of results and the identification of 
internal reserves for improving efficiency.

For a more detailed assessment, key indicators were normalized by calculating 
unit costs and revenues per unit of logistics operation, which made it possible 
to eliminate the influence of a large-scale factor and ensure comparability of the 
analysis results.

Table 3 – Specific performance indicators
Indicator 2021 2022 2023 2024 2025
Cost per shipment, thousand KZT 125 132 148 141 136
Revenue per shipment, thousand KZT 162 168 175 182 190
Efficiency ratio (R/C) 1.30 1.27 1.18 1.29 1.40
Note: author’s calculations.

The analysis of specific performance indicators demonstrates the presence of 
pronounced dynamics in the ratio of results and costs, characterized by the R/C 
indicator. Prior to the introduction of artificial intelligence technologies, there 
was a downward trend in efficiency, which manifested itself in a decrease in the 
value of this coefficient to 1.18 in 2023. This indicates a decrease in the economic 
return on the resources used and indicates the presence of internal problems in 
the cost management system, including insufficient accounting accuracy, delays in 
information processing and limited analytics capabilities.

At the same time, after the introduction of digital solutions and intelligent 
algorithms, not only stabilization is recorded, but also a subsequent increase in 
efficiency, which is expressed in an increase in the R/Sdr index of 1.40. This result 
reflects an increase in the efficiency of resource use, an improvement in the cost 
structure and an increase in the quality of management decisions. Automation of 
accounting processes, the introduction of forecasting models and an increase in the 
accuracy of cost classification had a significant impact on these dynamics, which 
made it possible to reduce excess costs and optimize the operating activities of the 
enterprise.

Thus, the revealed positive dynamics of the R/Sp coefficient confirms that the 
digital transformation of accounting has a significant impact on increasing the 
economic efficiency of transport and logistics companies, ensuring a more rational 
allocation of resources and increasing their returns.

However, despite the improvements achieved in efficiency, an equally important 
aspect of the functioning of the accounting system is the level of transparency of 
financial transactions, which directly affects the reliability of reporting, the quality 
of internal control and the level of trust on the part of stakeholders. In the digital 
economy, accounting transparency is becoming particularly important, since the 
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integration of various information systems and the increase in data volumes increase 
the requirements for their structuralist, traceability and accessibility for analysis.

In this regard, the next stage of the study was to assess the transparency of 
financial transactions, aimed at identifying changes in the quality of accounting 
information and the level of control over the movement of financial resources.

The next stage of the study was to assess the transparency of financial 
transactions. The results of the analysis are presented in Table 4.

Table 4 – Transparency indicators
Indicator Before AI After AI
Transactions without full documentation, % 14.5 4.2
Budget deviations, % 11.8 5.6
Non-traceable transactions, % 9.2 2.1
Note: author’s calculations.

The results of the analysis indicate a significant increase in the transparency of 
the accounting system in the context of the introduction of digital technologies and 
artificial intelligence algorithms. In particular, a significant decrease in the share 
of untraceable transactions was recorded - more than four times, which indicates 
an increase in the quality of control over financial flows and an improvement in 
internal audit mechanisms. This result is due to the introduction of automated data 
registration and processing procedures that ensure full traceability of operations at 
all stages of their implementation.

Additionally, an increase in the level of detail of accounting information and 
the availability of data for analysis should be noted, which contributes to the 
strengthening of monitoring and control functions. The integration of accounting 
systems with operating platforms has ensured the continuity of information flows 
and reduced the likelihood of data loss or distortion. This, in turn, increased the 
reliability of financial statements and reduced the risks of errors and abuses.

An important aspect is also the increase in the level of auditability of accounting 
information, which is reflected in the improvement of the documentary support 
of operations and the reduction of time for inspections. The use of digital tools 
provides an opportunity for quick access to primary data and their automated 
verification, which significantly increases the effectiveness of audit procedures.

Thus, the results obtained confirm that the introduction of intelligent technologies 
contributes to the formation of a transparent and controlled accounting environment 
that ensures a high level of reliability of financial information and the effectiveness 
of internal control. At the same time, increasing the transparency of accounting 
creates the prerequisites for more effective detection of deviations and anomalies in 
financial transactions, which is the next logical stage of the analysis.

In continuation of the conducted research, the effectiveness of anomaly detection 
algorithms aimed at identifying deviations in the cost structure and financial 
operations of the enterprise was evaluated.
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Table 5 – Effectiveness of anomaly detection
Indicator Before AI After AI
Detected anomalies, % 3.1 11.7
False positives, % 6.5 2.4
Note: author’s calculations.

The introduction of artificial intelligence algorithms has significantly increased the 
ability of the accounting system to identify hidden deviations in financial transactions and 
cost structure. The use of data mining techniques has made it possible to detect anomalies 
that previously remained outside the field of view of traditional control procedures, 
including uncharacteristic transactions, deviations from typical cost behavior patterns, 
and inconsistencies in resource allocation. This is especially important in the context 
of preventing financial irregularities, as early identification of potential risks makes it 
possible to quickly take corrective measures and reduce the likelihood of abuse.

Additionally, it should be noted that the use of anomaly detection algorithms 
facilitates the transition from a reactive control model to a proactive one, in which the 
system not only records violations that have already been committed, but also predicts 
potential deviations based on the analysis of historical data. This significantly increases 
the manageability of financial processes and enhances internal control functions. 
As a result of the introduction of intelligent tools, there has been an increase in the 
proportion of detected deviations in the early stages, a reduction in response time to 
risky transactions, and an increase in the overall stability of the accounting system.

Thus, the results obtained confirm that the integration of AI technologies into the 
accounting system not only increases the accuracy and transparency of accounting, 
but also significantly strengthens the mechanisms for controlling financial flows, 
forming the basis for the sustainable and safe functioning of the enterprise.

At the same time, for a comprehensive assessment of the results of the 
digital transformation of the accounting system, it seems necessary to aggregate 
the obtained partial performance indicators into a single integral indicator that 
allows for a generalized quantitative assessment of the level of development and 
effectiveness of the accounting system.

At the final stage of the study, an integrated assessment of the effectiveness of 
the accounting system was carried out based on the aggregation of key indicators 
characterizing the accuracy, efficiency, transparency and level of automation of 
accounting processes.

Table 6 – Integral Accounting Efficiency Index
Year Index
2021 0,62
2022 0,64
2023 0,66
2024 0,74
2025 0,81
Note: the author's calculations
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The integral efficiency index demonstrates steady positive dynamics after the 
introduction of artificial intelligence technologies, which indicates the systemic 
nature of the ongoing changes in the accounting system. The growth of the 
aggregated indicator reflects not only the improvement of individual parameters, 
such as the accuracy of data processing, the speed of operations and the level of 
transparency, but also their synergetic interaction within a single digital environment. 
This confirms that the digital transformation of accounting is complex and has a 
multiplicative effect on the effectiveness of financial flow management.

Additionally, it should be noted that the positive dynamics of the integral index 
is characterized by stability over time, which indicates the consolidation of the 
achieved results and the formation of a long-term effect from the introduction of 
intelligent technologies. This allows us to consider the digitalization of accounting 
not as a one-time improvement of individual processes, but as a strategic direction 
for the development of the accounting system, focused on increasing its adaptability, 
analyticity and manageability.

Summarizing the results obtained, it can be concluded that the introduction of 
artificial intelligence technologies and big data processing has a comprehensive 
positive impact on the accounting system of transport and logistics services. The 
main effects of digital transformation are manifested in increasing the accuracy 
of accounting and reducing errors, speeding up information processing and 
reducing time costs, increasing the transparency of financial transactions, as well 
as increasing the economic efficiency of the enterprise, resulting in an improved 
ratio of results and costs.

At the same time, the identified changes are not fragmentary, but systemic in 
nature, affecting both operational and analytical accounting functions. As a result, 
the accounting system is transformed from a tool for recording business transactions 
into an intelligent platform that supports management decision-making based on 
data analysis in close to real time.

Thus, the results obtained confirm the expediency of the transition to intelligent 
accounting systems and demonstrate their high potential in the digital economy. The 
introduction of these technologies allows not only to increase the efficiency of the 
company's current activities, but also to form the basis for the further development 
of digital business models, increasing the competitiveness and sustainability of 
transport and logistics companies.

Discussion. The obtained research results make it possible to comprehensively 
assess the impact of the introduction of artificial intelligence and big data 
technologies on the accounting system of transport and logistics services and 
identify key patterns of digital transformation of accounting processes.

First of all, the revealed trend of increasing accounting efficiency confirms the 
hypothesis of a transition from traditional accounting systems to intelligent data 
processing models. A significant reduction in the error rate (from 8.7% to 2.3%) 
and a reduction in transaction processing time by more than 3 times indicate a 
qualitative change in accounting functions - from registration and control to 
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analytical and predictive. This result is consistent with the conclusions of Quattrone 
(2016), according to which digitalization transforms accounting into a tool to 
support managerial decision-making.

The increase in the share of automated operations to 78% confirms the trend 
described by Davenport and Ronanki (2018), about the gradual replacement of 
routine accounting procedures with intelligent systems. In the framework of this 
study, it was found that the introduction of AI not only reduces labor costs, but also 
improves the accuracy of cost classification (up to 94%), which is of fundamental 
importance for the transport and logistics industry, characterized by a complex cost 
structure.

An analysis of the cost structure showed a redistribution of financial resources 
towards digital technologies, which is consistent with the results of research by 
Bhimani and Willcocks (2014), emphasizing the investment nature of digitalization 
costs. Increasing the share of IT costs to 10.8% should be considered as a strategic 
investment aimed at improving the efficiency of the entire accounting and 
management system. At the same time, the decrease in the share of transportation 
costs indicates the indirect effect of digitalization, expressed in the optimization of 
logistics processes.

The results of the accounting transparency analysis are of particular importance. 
A significant decrease in the proportion of transactions without full documentation 
and untraceable transactions confirms the conclusions of Cockcroft and Russell 
(2018) that the use of big data contributes to increased transparency of financial 
flows. The study found that the introduction of AI technologies has reduced the 
level of opaque transactions by more than 3 times, which significantly increases the 
reliability of financial information and the effectiveness of internal control.

The anomaly detection results demonstrate a significant improvement in the 
quality of audit procedures. An increase in the proportion of detected deviations 
from 3.1% to 11.7%, while reducing false positives, confirms the effectiveness of 
using machine learning algorithms, which corresponds to the conclusions of Issa 
et al. (2016). This indicates a shift from a reactive control model to a proactive one 
based on data analysis.

The integrated efficiency assessment showed a steady increase in the index from 
0.62 to 0.81, which confirms the systemic nature of the changes and indicates a 
comprehensive improvement in all elements of the accounting system. This result 
allows us to consider the proposed model as an effective tool for modernizing 
accounting in the transport and logistics sector.

From a theoretical point of view, the conducted research expands existing 
approaches to digitalization of accounting, offering integration of artificial 
intelligence and big data as the basis for formation of intelligent accounting systems. 
Unlike traditional models, the proposed approach provides not only accounting 
automation, but also its analytical development.

From a practical point of view, the results of the study have the following 
implications:
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– improving the accuracy and efficiency of accounting;
– reduction of transaction and administrative costs;
– improving the transparency of financial flows;
– strengthening the internal control and audit system;
– optimization of the cost structure of transport and logistics enterprises.
However, a number of limitations of the study should be noted. Firstly, the 

analysis is based on simulated data, which requires further empirical verification 
in real enterprises. Secondly, the effectiveness of the proposed model depends on 
the quality of the source data and the level of digital maturity of the organization. 
Thirdly, the introduction of AI technologies is associated with additional costs and 
the need for staff training.

Despite these limitations, the results obtained confirm the significant potential of 
using artificial intelligence and big data to improve accounting for transport and logistics 
services. Further research may be aimed at developing industry standards for digital 
accounting, as well as integrating ESG metrics into intelligent accounting systems.

Conclusion. In the context of the digital transformation of the economy and 
the growing demands on the efficiency of financial resource management, the 
improvement of accounting for transport and logistics services is gaining strategic 
importance. The conducted research made it possible to substantiate the need for 
a transition from traditional accounting systems to intelligent models based on the 
use of artificial intelligence and big data technologies.

In the course of the work, a conceptual model of intelligent accounting was 
developed and tested, integrating machine learning algorithms and big data 
processing tools. The results showed that the introduction of AI technologies 
provides a significant increase in accounting accuracy, a reduction in errors, a 
reduction in information processing time and an increase in the degree of automation 
of accounting processes.

An analysis of the cost structure revealed a tendency to redistribute resources 
towards digitalization, which is accompanied by a decrease in the share of operating 
costs and an increase in the efficiency of logistics processes. The assessment of 
accounting transparency showed a significant reduction in untraceable transactions 
and deviations from budget targets, which indicates the strengthening of the internal 
control system.

The calculation of the integral efficiency index confirmed a steady improvement 
in the quality of the accounting system, which indicates the systemic nature of 
the positive changes. An important result is also an increase in the efficiency of 
anomaly detection, which minimizes financial risks and increases the reliability of 
accounting information.

The scientific novelty of the research lies in the development of an integrated 
approach to the integration of artificial intelligence and big data technologies into the 
accounting system of transport and logistics services, taking into account industry 
specifics. Unlike existing studies, the proposed model provides not only accounting 
automation, but also the formation of analytical and predictive information.
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The practical significance of the work lies in the possibility of applying the 
proposed solutions to increase the efficiency of accounting processes, optimize 
costs and improve the quality of management decisions in transport and logistics 
companies.

At the same time, it is necessary to take into account the limitations associated 
with the need to ensure high-quality data, the significant costs of implementing 
digital technologies and the need to train qualified specialists.

The prospects for further research are related to the development of adaptive 
models of intelligent accounting, the integration of ESG indicators into the 
accounting analysis system, as well as the development of industry standards for 
digital accounting in logistics.

Thus, the results of the study confirm that the use of artificial intelligence and 
big data is a key area for improving accounting for transport and logistics services 
and forming an effective management system in the digital economy.
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