m TASHKENT STATE International
-] UNIVERSITY OF ECONOMICS Journal of tOpICS

INNOVATION SCIENCE
AND TECHNOLOGY

}L Scopus || Electronic journal specializing in Scopus m

E@ Acceptance of papers December, 2025

o

Acceptance of
papers
Published monthly

Sl
\6/

Topics

economics,
technology, social
sciences

@ Visit the website
t.me/scopus_IST2100




EDITOR-IN-CHIEF:
Mirzaliyev Sanjar Makhamatjon ugli

DEPUTY EDITOR-IN-CHIEF:
Makhmudov Nosir Makhmudovich
DSc., Prof., Academican

DEPUTY EDITOR-IN-CHIEF:
Ochilov Bobur Bakhtiyor ugli — Senior
lecturer at TSUI

THE SCIENTIFIC-POPULAR ELECTRONIC
JOURNAL "INNOVATION SCIENCE AND
TECHNOLOGY" HAS BEEN REGISTERED
UNDER THE NUMBER C-5669633 BY THE
AGENCY FOR INFORMATION AND MASS
COMMUNICATIONS (AOKA) OF THE
REPUBLIC OF UZBEKISTAN, EFFECTIVE
FROM OCTOBER 9, 2024.

CONTACTS
Phone: +998 50 737 87 88
Website: https://ist-journal.uz

Email: innovationist2025@gmail.com

The scientific electronic journal “Innovation
Science and Technology” has been
included in the list of scientific publications
recommended for the publication of

main scientific results of dissertations

for the award of PhD and DSc degrees

in economics and technical sciences, in
accordance with the Resolution No. 370
of the Presidium of the Higher Attestation
Commission of the Republic of Uzbekistan,
dated May 8, 2025.

Electronic publication, Issue 12. 567 pages.
Approved for publication on December, 2025.

Editorial board:

Sharipov Kongiratbay Avezimbetovich,
Doctor of Technical Sciences (DSc), Professor

Abdurakhmanova Gulnora Kalandarovna, Doctor of
Economic Sciences (DSc), Professor

Cham Tat Hueil,
Doctor of Philosophy (PhD), Professor (Malaysia)

Muhammad Imran Sadiq
Doctor of Philosophy in Economics (PhD), Professor,
Malaysia

Ahmed Aziz Ismail
Doctor of Technical Sciences (DSc),
Professor (Egypt)

Lee Chin
Doctor of Philosophy in Economics (PhD), (Malaysia)

Asongu Simplice
Doctor of Philosophy in Economics (PhD), Cameroon

Rui Dang
Doctor of Chemistry (DSc), Professor, China

Zahoor Ahmed
Doctor of Philosophy in Economics (PhD), Turkey

Shujaat Abbas
Doctor of Philosophy in Economics (PhD), Russia

Tina A Coffelt
Doctor of Philosophy in Educational Sciences (PhD),
USA

Abdikarimova Dinara Rustamxanovna
Doctor of Economic Sciences (DSc), Professor

Kurbonbekova Mohichehra Turobjonovna
Doctor of Economic Sciences (DSc), Professor

Alimardonov llkhom Muzrabshokovich
Doctor of Economic Sciences (DSc), Professor

Razakova Barno Sayfievna
Doctor of Philosophy in Economics (PhD)




12/2025 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

CONTENTS

THE THEORETICAL FOUNDATIONS OF APPLYING TAX INCENTIVES FOR INVESTMENTS

DIRECTED TOWARD HUMAN CAPITAL ..ttt sssssss s ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 14
Quliyev Begimqul Melikovich
ECONOMETRIC MODELS OF CASHLESS SETTLEMENTS AMONG ECONOMIC ENTITIES.......ooonrnienenns 21

Ruzimuradov Shukhrat Khusanovich

PROSPECTS FOR THE DEVELOPMENT OF TOURISM BRAND MARKETING IN MODERN

CONDITIONS (UAE: DUBAI ON THE EXAMPLE OF A CITY ) uuvuesireeetneernsesissssisssssssssssssssssssssssssssssasssssssssssassssansssans 26
Ibodova Dilsora Ibodovna

CREDIT DEFAULT SWAPS AS A WAY TO HEDGE AGAINST FORTHCOMING FUTURE

UNCERTAINTIES IN THE DEBT MARKET OF UZBEKISTAN ....ocoiviitrreressenssnssnesnessessessesssssssessessessesssssssssssssssssssessenss 31
Abduganiev Abdulaziz Alisher o‘g‘li

SHOULD THE REGULATION OF THE E-COMMERCE MARKET IN THE REPUBLIC

OF UZBEKISTAN BE CARRIED OUT BY THE NATIONAL AGENCY FOR PERSPECTIVE PROJECTS

OR THE CENTRAL BANKY ..o reeseteesresesseessesssssesssesssssesssess s sesssess s ssse s sses s s s s s e ssssssssssssssssnsas 39
Sadikov Aziz Mirsharapovich

MECHANISM FOR IMPLEMENTING ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN THE

OPERATIONS OF COMMERCIAL BANKS IN UZBEKISTAN ...t ssssesssssssssesssssesssesssssssssssssens 46
Bakhriddin Berdiyarov

INNOVATIVE APPROACHES OF SMALL BUSINESSES IN THE INDUSTRY AND CONSTRUCTION

SECTORS AND THEIR IMPACT ON EMPLOYMENT ... sssssssssssssssssssas 53
Ergasheva Nigora Abdigapparovna

AI-BASED NORMALIZATION METHODOLOGY FOR COLLECTING AND PROCESSING KPI

INDICATORS ottt sis s ses s es bbb RS R R S R b 56
Shuhratov Mamurjon Shuhrat o‘g‘li

REFORMS AND PROSPECTS FOR THE DEVELOPMENT OF THE PARTICIPATORY BUDGETING

INITIATIVE IN UZBEKISTAN ...ttt ittt ssessessssssss st ssssssssssssssssssssssssssssssssssssssssssssssessesssssnssssssssnsessssssneas 63
Khamidov Khabibullo Hikmatulla ugli

PROBLEMS OF THE INWARD PROCESSING CUSTOMS REGIME AND WAYS TO ELIMINATE THEM........... 70
Abdullaev Shakhzodbek

FINANCIAL ANALYSIS OF SMALL BUSINESS AND PRIVATE ENTREPRENEURSHIP

IN CONSTRUCGTION ..oeeiiseenseuseeseessesseeseessessessesssessessssssessesssssses s sssses s sssses s sesssssesssssssssessssssessesssssesssessssssessesssssssssesssssssssessesaseas 74
Musayeva Shoira Azimovna

MEASURES TO ENHANCE THE ROLE AND EFFECTIVENESS OF SMALL BUSINESS IN REGIONAL

ECONOMIC DEVELOPMENT ..ottt ssssssssesssssssssessssssssses s sssss s sssss s s s s ssssssnns 80
Ergashev Jamshid Jamoliddinovich

THEORETICAL AND METHODOLOGICAL FOUNDATIONS FOR IMPLEMENTING INNOVATIVE

TECHNOLOGIES IN EDUCATION ..ottt ssssss s ssssssssss st sessssssss s sssssss s ssssss st sesssssssssesssssssssens 84
Alijonova Marjonabonu Jaxongir qizi

INDIA’'S EXPERIENCE IN ENHANCING PUBLIC WELFARE THROUGH THE DEVELOPMENT

OF ENTREPRENEURIAL ACTIVITY wotertstsseseesseseessesssessssesssssssssesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsas 88
Aripov Oybek Abdullayevich

GREEN STRUCTURAL TRANSFORMATION IN UZBEKISTAN: GREEN FINANCE AND ECO-INNOVATION

FOR SUSTAINABLE INDUSTRIAL AND AGRICULTURAL DEVELOPMENT ... sesseessessesseeseens 93
Egamberdiev Khumoyun

AGRICULTURAL MANAGEMENT BASED ON INNOVATIVE TECHNOLOGIES AT THE

INTERNATIONAL LEVEL: THE EXAMPLE OF UZBEKISTAN ...t sssseessesseseesses e sssssessssssssessssans 101
Bustonov Komiljon Kumakovich

ANALYSIS OF THE FINANCIAL CONDITION OF ENTERPRISES: ASSESSMENT OF EQUITY

0 T T (00 020 A\ O 4P 110

Umurkul Shukhratovich Fayziev

https://ist-journal.uz t.me/scupus_IST2100 @




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 12/2025

IMPROVING THE QUALITY OF ECONOMIC GROWTH THROUGH THE TRANSITION

TO THE DIGITAL ECONOMY ...ovuiereieensinsiresresnessesesssssssssssssessesssssssssssssssessssssssssssssssesssssssssssssssssssssssssssssssssssssssnssssssssssssssssssans 118
Mamadaliev Akmaljon

METO/Ibl U MEXAHU3MbI UCCJIEJIOBAHUA ITOTPEBUTEJILCKOI'O [TOBEJEHUA

HA TYPUCTCKOM PBIHEKE ...ttt s snsssssnn 124
HypmartoBa Cutopa LllaBkaToBHa

ANALYSIS OF INNOVATION ACTIVITIES ouererriseseereesessesessessessssessessessesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssanes 133

Alieva Elnara Ametovna

METHODS AND MECHANISMS FOR STUDYING CONSUMER BEHAVIOR IN THE TOURISM

IMARKET .ttt s b e e e e e e AR e e e e E et 139
Nurmatova Sitora Shavkatovna

ALGORITHMS AND METHODS FOR CALCULATING THE AREA OF A GASTRIC ULCER DEFECT

USING MODERN MATHEMATICAL TECHNIQUES. ...t ssessssessssssssneans 145
Yusupov Ibrohimbek XXX, Abdusamatova Munira Sultonbek qizi

UTILIZATION OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN ENTERPRISE MARKETING

ACTIVITIES o eserereetresssressssessssessssessssessssessssessssessssesssssssssesssesssssssssesssssssssessssessssessssessssessssessssesssssssssessssessssesssssssssessesssssssenssnens 151
Sadikov Shohrux Shukhratovich

ENSURING THE FINANCIAL SUSTAINABILITY OF HIGHER EDUCATION INSTITUTIONS:

STRATEGIC DIRECTIONS, GLOBAL TRENDS, AND POLICY IMPLICATIONS.....oeeereererseeeessessesseessesseseenes 156
Inomiddin Imomov

THEORETICAL FOUNDATIONS OF THE STRUCTURE OF THE NATIONAL ECONOMY ....ooirenerreererrerreenes 161
Bustonov Mansurjon Mardonakulovich

IMPORTANT CHARACTERISTICS OF THE DEVELOPMENT OF E-COMMERCE SERVICES.........cconninienes 169
Jurakulov Shohruh Bahtiyorovich

AGRICULTURE PROMOTION AND DEVELOPMENT IN MOUNTAIN AND MOUNTAIN REGIONS............... 173

Abdulxayeva Gulshan Maxmudovna

IMPROVING MECHANISMS FOR ENHANCING ECONOMIC EFFICIENCY IN SERVICE

ENTERPRISES . ...ttt ssssssssssssss s ssssss s s s es s es st ss st st se st sessseessssessseessseessssessssessssessssesnssssssssnsssssssnsnenns 178
Seytimbetov Kabul Serimbetovich

INTEGRATION OF INTELLIGENT CONTROL IN DRYING SYSTEMS: PROCESS OPTIMIZATION

THROUGH SENSORS, ARTIFICIAL INTELLIGENCE, AND MODULAR DRYING.....ccsmmenerseneresressessesessessessenns 184
Yangiboyeva Raxbaroy Mashrabboy qizi

THEORETICAL MODELS AND CONCEPTS OF ECONOMIC DEVELOPMENT IN THE ENERGY

SECTOR. ettt s st s st s £ £ e e 190
Nigmatullaeva Gulchekhra Nurullaevna

STATISTICAL ANALYSIS OF REGIONAL ECONOMIC POTENTIAL (A CASE STUDY OF NAMANGAN

REGION) .ottt isesteessseesssessssssssssssssssessasessasess s ssssssssas s sssnssases e s s s s st s8R ans s s s ases b ass s snannsan 196
Tursinbayev Azizbek Nabijon o‘g’li, Sirojiddinov Kamoliddin Ikromiddinovich

DIRECTIONS FOR DEVELOPING INVESTMENT AND EXPORT IN REMOTE SERVICE

ENTERPRISES ...ttt ses st e 203
Uzakov Ortik Shaymardanovich

SPECIFIC FEATURES OF ENTREPRENEURSHIP IN INCREASING THE INCOME OF THE

POPULATION IN THE REGION ... ses st snessssssas 207
Kuldasheva Maftuna Musurmon kizi

KEY FACTORS OF ATTRACTING INVESTMENT THROUGH SUBSIDIES AND INVESTMENTS

TO INCREASE AGRICULTURAL CROP PRODUCTION IN UZBEKISTAN .....voiesrreiretrerressesessesssssssessessessesssssssenns 211
Mamatkulova Nadira Makkamovna

RAQAMLI MARKETING VA INNOVATSION TEXNOLOGIYALAR ASOSIDA EKOTIZIM

SAMARADORLIGINI OSHIRISH USULLARTI ...covitrtrresesensinsinssssssessessesssss s ssssssssssssssssssssssssssssssssssssssssses 216
Sobirov Azizbek Avazbekovich

WAYS TO IMPROVE THE STATISTICAL ASSESSMENT OF FRUIT AND VEGETABLE PRODUCTION

PROCESSES AND EXPORT POTENTIAL IN THE REPUBLIC OF UZBEKISTAN......corrnnnnneerereseseseeseseens 223

Anorboeva Bakhtijamol Daniyar kizi

@ t.me/scupus_IST2100 https://ist-journal.uz




12/2025 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

THE IMPACT OF DEGRADATION ON THE OPERATIONAL CHARACTERISTICS OF PHOTOVOLTAIC
MODULES UNDER SHARPLY CONTINENTAL CLIMATIC CONDITIONS .....oiiercerreeremsrermsenmsersserssesssessessseseees 229

Qurbanov Yunus Murtaza o‘g‘li

INTEGRATED NEW MEDIA OPERATION MODEL FOR INTELLIGENT TALENT ASSESSMENT

PLATFORMS: THE PATH OF QR CODE ACTIVATION AND CONTENT-DRIVEN ENGAGEMENT......c..ccovven. 235
Wang Biao

METHODOLOGICAL FOUNDATIONS FOR SHAPING THE CREATIVE ACTIVITY OF YOUNGER PUPILS

IN SOLVING MATHEMATICAL PROBLEMS ... sssns 239

Dzhurakulova Adolat Khalmuratovna

SOLIDWORKS-BASED MODELING OF AN AIR-BLOWING SYSTEM TO ENSURE HIGH-QUALITY

FIBER REMOVAL FROM SAW TEETH ...ttt sss st sssssssssssessssssssssssssssssssssssssssssasssssssssssnsssssssenens 247
Mirzakarimov Mirsharoffiddin Mirzaabdurahimovich

THEORETICAL STUDY OF TEMPERATURE AND THERMAL PHENOMENA IN MECHANICAL

CUTTING OF WHITE CAST IRON ...ttt tstseses s ssssessssssssssessssssssssssssssssessssssssssenssssssssssssssssssensssssssssnssssssnenens 256

Allanazarov Akmal Abdulxaqovich

THEORETICAL AND METHODOLOGICAL FOUNDATIONS OF SUSTAINABLE DEVELOPMENT

OF THE REGIONAL ECONOMY ....cvtvirtrerereneressersssessssessssesssessssessssessssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssassnsasens 262
Turdiyev Ulug‘bek Qayumovich

THE INTERRELATIONSHIP BETWEEN MIGRATION AND THE INDUSTRIAL ECONOMY .....ccvvrveererenene. 266
Khusanbek Begmatov

THE IMPACT OF ESG PRINCIPLES ON THE HOTEL INDUSTRY ..o sesessssessesessssessessssessssesens 271

Khusenova Mekhrangiz

CURRENT STATUS OF INDUSTRIAL PRODUCTION AND SERVICES MARKET IN KASHKADARYA

2 PP 276
Norov Murodjon Makhmudovich

DEVELOPMENT OF AN ARTIFICIAL INTELLIGENCE-BASED CYBERSECURITY SYSTEM

FOR THE AUTOMATIC DETECTION OF FAKE FINANCIAL RECEIPTS, PHISHING URLS, AND

MALICIOUS APK FILES .ot sttretriiseseseseses s s sssssessessesssss s ssssssssessesssss s s sssss s s st ssssssss s s s ssssnssssssssssesses 284
Shermatov Axlidin Sharobiddin o‘g‘li
WAYS TO INCREASE REVENUES IN COMMERCIAL BANK OPERATIONS ...t ssessesnens 287

Ostonaqulova Gulchehraxon Muhammadyoqub gizi

POJIb CBOBO/IHbIX 3KOHOMUYECKHKX 30H B PETUOHAJIbHOM PA3BUTHHU U 3APYBEXKHBIN

®dansuena LLinpun LLlogmoHoOBHa

RAQAMLI IQTISODIYOTGA O‘TISH SHAROITIDA IQTISODIY O‘SISH OMILLARINING TA'SIRINI
BAHOLASH METODOLOGIYAST ..ottt seesssssesssssssssssssssss s ssssssss s ssssssssssssssssssssssssssssss s sssssssssssssssssessaens 307

Bustonov Mansurjon Mardonakulovich

FINTECH TRENDS: NEW TOOLS FOR ATTRACTING FINANCING IN THE CONTEXT OF DIGITAL

TRANSFORMATION ..oeiesteseesessesseessessessssssessessssssessesssssses s ssssssse s ssss s s ss s s bbb s 313
Madjitova Lolakhon Lazizovna

CHALLENGES AND PROSPECTS FOR THE DEVELOPMENT OF E-COMMERCE IN UZBEKISTAN.............. 317
Toshpulatov Akhror Tukhtamurod ugli

STRATEGIC DETERMINANTS OF FOREIGN DIRECT INVESTMENT IN UZBEKISTAN ..o 326
Rustamov Foziljon

TYPES AND MEANS OF ADVERTISING IN THE FIELD OF TOURISM.....ooinenererreeseseesessessessessesseesesssessesees 335

Bahriyeva Zarina Nasimovna

INTELLECTUALIZATION OF TECHNICAL MEANS FOR CONTROLLING TECHNOLOGICAL
REFINING PROCESSES. ...ttt ssss bbb s s s s sesnans 340

Ruziyev Umidjon Abdimajitovich

NECESSITY OF ENSURING AND INCREASING THE COMPETITIVENESS OF PLACEMENT MEANS......... 349

Sherkulov Dilshod Jurakulovich

YASHIL IQTISODIYOT VA MOLIYAVIY INKLYUZIYANING OZARO BOG'LIQLIK NAZARIYALARL.......cccoeeee 354

Adashaliyev Baxtiyorjon Valisher o‘g‘li

https://ist-journal.uz t.me/scupus_IST2100 @




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 12/2025

THE IMPORTANCE OF THE AUDIT OF LEASING OPERATIONS ON FARMS OF THE REPUBLIC

OF UZBEKISTAN ..oeecrteectrestrststssusesessessssesssssssssesssssssssesssssssssssssesssssssssssssssssssssssssesssesssssessssessssessssessssssstesssssessssssssssssssessssssssenns 359
Tursunov Ulugbek Sativoldievich
METHODOLOGY DEVELOPMENT RETAIL MARKETING AND TRADING SYSTEM......eeerereeeretreneenenas 365

Makhmatkulov Golibjon Kholmuminovich

NECESSITY OF ENSURING AND INCREASING THE COMPETITIVENESS OF PLACEMENT MEANS......... 369
Sherkulov Dilshod Jurakulovich

ENVIRONMENTAL FISCAL POLICY AS A DRIVER OF GREEN GROWTH AND EMPLOYMENT

IN CENTRAL ASIA: EMPIRICAL EVIDENCE ...ttt es s ssssssssssssesessssssssssssssssssssssssssssssssssssssnsasns 374

Rakhmatova Zilola Yurevna

ON THE ISSUE OF CALCULATING THE POWER REQUIRED TO HEAT THE EDGES OF THE PIPE

BILLET TO THE WELDING TEMPERATURE ... sssssssnes 379
Zairkulov Elyor Yoqubjon o‘g‘li
STATISTICAL ASSESSMENT OF REGIONAL ELECTRICITY GENERATION VOLUMES.......omneererrerseees 385

Doliev Shokhabbos Kulmurat ugli
ANALYSIS OF ICT APPLICATION IN UZBEKISTAN’S TOURISM BASED ON EMPIRICAL RESEARCH........ 389

Nazarov Khusanbek Avazbek ogli

METHODOLOGY FOR FORECASTING AND ANALYZING MANAGEMENT ACCOUNTING INDICATORS

AT AN ENTERPRISE ...ttt sesssessss s ss s s e s RsesEeR e s e e R e 395
Minutdinova Liliya Tagirovna

WELLNESS TOURISM AS AN ESSENTIAL COMPONENT OF HEALTH TOURISM.....oooerinecreneecenreesennens 402
Tashtayeva Saida Kahharovna

THE EXPERIENCE OF GERMANY IN DEVELOPING SMALL AND MEDIUM ENTERPRISES.......cccccoinininnnes 409

Annaklichev Saxi Saparmuxamedovich

ANALYSIS OF THE APPLICATION OF THE INTERNATIONAL STANDARD ON AUDITING

“ANALYTICAL PROCEDURES” IN NATIONAL AUDIT ACTIVITIES ..ottt sesssessssss s sssssassssssssesses 416
Tajekeev Ziynatdin Kobeysinovish

ORGANIZATIONAL AND ECONOMIC FOUNDATIONS OF GREEN ENTERPRISE DEVELOPMENT

IN ENSURING REGIONAL ENVIRONMENTAL SAFETY .ot ssssssss s sssssssssssssssssssssssssssssssssases 421
Khamidillo Odilov

A REALIST-POSITIVIST FRAMEWORK FOR ANALYSING MERGERS AND ACQUISITIONS UNDER

ECONOMIC POLICY UNCERTAINTY eeeeeerireuseresessusessssessssesssessssessssesssessssessssessssessssessssessssessssessssessssessssssssssssssessssssssseans 429
Zakhidov Azizbek Rustamovich

DEVELOPING MATHEMATICAL MODELS TO SIMULATE THE DYNAMIC BEHAVIOR OF SEPARATION

PROCESSES, CONSIDERING THE IMPACT OF EXTERNAL FACTORS ...t seesssnenns 436
Abdulleva Kamola Rustamovna

THEORETICAL FOUNDATIONS OF IMPLEMENTING DIGITAL TECHNOLOGIES IN THE

TRANSFORMATION OF BANKS. ...ttt sttt nsnssnen 445

Umarova Malika Baxtiyarovna

ON THE ISSUE OF RESEARCH AND DEVELOPMENT OF A SLAG-FORMING BASE FOR ELECTRODE

COATINGS FOR WEAR-RESISTANT SURFACING ...t ssssssssssesssssssssssssssssssessessesssssses 451
Sadikov Jaxongir Nasidjanovich

MODELING OF HEAT FLOWS IN GAS-FIRED CHAMBER FURNACES....... s sssssssesesssssssnens 456
Rajabov Azamat Toirovich

DEVELOPMENT OF A MIMO MODEL OF AZEOTROPIC DISTILLATION ....covnnrrresesensenssssssssessessesesssssssens 462

Shamsutdinova Vinera Khafizovna

THEORETICAL FOUNDATIONS OF THE INTERACTION OF A COTTON TUFT WITH A SCREW

CONVEYOR AND A MESH SURFACE ...ttt ssse s sesssessss st s ssssssss s sssssssssessssssssssssssssessessesssssnes 468
Matyaqubova Jumagul Bakhtiyarovna

FORECASTING LIQUIDITY AND SOLVENCY INDICATORS BASED ON ARTIFICIAL

A 20 9 70 O 473
Zaynutdinov Ismoil Samariddin o‘g‘li

MODELS FOR PREDICTING THE MANAGEMENT OF COMPLEX TECHNOLOGICAL PROCESSES

AND PRODUCTIONS .ottt ssses s sssssss s ssss bbb bbb bbb 477

Gulyamov Shukhrat Mannapovich

@ t.me/scupus_IST2100 https://ist-journal.uz




12/2025 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

WAYS TO ADJUST LAND RESOURCE USE MECHANISMS FOR FARMERS BASED ON THE EXPERIENCE

OF FOREIGN COUNTRIES ...t ceeectreseesesessessssesssessssesssessssessssessssessssessssessssssssssssssssssessssssssssssssssssssssssssssnssssnssssnssnsnssnens 482
Akhmatov Abutolibkhon Ochilkhon oglu

STATE SUPPORT MECHANISMS FOR THE DEVELOPMENT OF THE MACHINE-BUILDING

INDUSTRY ettt seeasese e sse s se s sse s s s s st e s e A e A e A A A A e e et e e e ne s e s snens 487

Xursandov Komiljon Makhmatkulovich

EMPIRICAL ANALYSIS OF TOURISM FLOW FORECASTING IN CENTRAL ASIA BASED REGRESSION

IMODELS .ottt es st A AR e 491
Suratova Mokhirakhon Shavkat Kizi

THE ROLE OF LOANS IN THE DEVELOPMENT OF THE REGIONAL ECONOMY......ccovostnrereresenseneeseesessessennes 498
Meylikov Fazliddin Abduhalim o‘g‘li, Valiev Oybek Shukhrat ugli

PROPAGATION OF SMALL MOTIONS IN A TWO-LAYER DISPERSE MEDIA FLOW......orererereeeeenens 503

D. S. Yakhshibaev

FURTHER IMPROVEMENT OF THE AUTOMATION SYSTEM OF ELECTRONIC SERVICES AND
TOURIST PERMITS ....ooieeeetsereesseeseessesssesssessssessessssssse s s sssessesssessssessesssssssesssssssssass s ssesssesssesssasssssssessssssssssssasssssesasessns 511

Najmiddinov Sultan Nurali ugli

THE NECESSITY OF DISCLOSING INFORMATION ON SELLING EXPENSES IN ACCOUNTING

REPORTS OF PHARMACEUTICAL ENTERPRISES ...ttt s s sssse st sesssesssesssesssesssessssessens 516
Xudaynazarova Dilnoza Gafurovna
INVESTMENT FINANCIAL MECHANISMS AND THEIR ROLE IN THE NATIONAL ECONOMY ......cccecevuenue 521

Karjavova Khurshida Abdumalikovna

WESTERN COUNTRIES” EXPERIENCES IN ENSURING THE FINANCIAL PERFORMANCE

OF BANKING ACTIVITIES ..o seeeeeesiereessessessesssesssssesssesssssesssesssssssssssss s ssse s ssss s s ssssssss s sssssssssessssssssssssssssssssssssssssssssssans 526
Alimjanova Dilrabo Sobirjanovna
MAIN FEATURES OF DIVIDEND POLICY IN COMMERCIAL BANKS. ... 530

Aliyev G‘ulomnozir Maxamatjonovich

OPTIMIZATION OF THE DESIGN OF AN ENERGY- AND RESOURCE-EFFICIENT PRESSING DEVICE

FOR CONVERTING DRIED LEAVES, FALLEN FOLIAGE, AND PLANT RESIDUES INTO LOCALLY

PRODUCED ORGANIC FERTILIZERS ..ot rertreetresene e ssessssessssessssessssesssesssssssssssssssssssssssssssssssssssssssssssssssnssssssassnsassssasens 536
Toirova Nuriya Abdiyevna, Toirov Murtoza Shavkidinovich, Urinova Xulkar Shokirovna

FUNDAMENTALS OF FORMING ACCOUNTING POLICIES FOR LEASING COMPANIES BASED

ON INTERNATIONAL FINANCIAL REPORTING STANDARDS ... sesssesssesssessssesssessssesasesens 540
Baxadirov Alisher Komilovich

THE USE OF DUE DILIGENCE PROCEDURES TO ENSURE TRANSPARENCY OF FINANCIAL

REPORTING IN JOINT-STOCK COMPANIES ...t ssssssssssssss s sssss s sssssssssssssssssssssssns 545
Prokudina Kristina Aleksandrovna

INTERNATIONAL EXPERIENCE: EXAMPLES OF HISTORICAL CITIES (FLORENCE, LVIV, GRANADA,

AND OTHERS) oottt sssssssssssssssssssssssssssssssss s sassssssesssssssessssssssssssssassssnssanssasssssasssssssassssssssssssssansssnssanssassssnssanstsnssanes 550
Radjabova Mavluda Ergash qizi

APPLYING LINEAR PROGRAMMING TO ANALYZE THE STATE OF COMMODITY AND RAW

MATERIAL RESOURCES IN INDUSTRIAL ENTERPRISES ... ssessssssssssssens 554
Beknazarov Farxod Abduvaxidovich, Usmanov Shakhzod Shokhrukhovich

INTEGRATED EDUCATION MODEL IN TEACHING WATER-SAVING IRRIGATION

TECHNOLOGIES . ...ttt s e e e e e e e et 561

Shokhimardanova Niginabonu Shavkatovna

https://ist-journal.uz t.me/scupus_IST2100 @




12/2025 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

INTEGRATED EDUCATION MODEL IN
TEACHING WATER-SAVING IRRIGATION
TECHNOLOGIES

Shokhimardanova Niginabonu Shavkatovna
Bukhara State Technical University

Basic doctoral student

ORCID: 0009-0009-4457-8481

Abstract: Developing a teaching methodology based on interdisciplinary integration principles that allows students to
deeply master the theoretical foundations, technical capabilities, practical application, and effectiveness of water-saving
irrigation technologies.

Key words: integrated education, water-saving technologies, methodological developments, model.

Annotatsiya: Talabalarda suv tejamkor sug‘orish texnologiyalarining nazariy asoslari, texnik imkoniyatlari, amaliy
go'llanilishi va samaradorligini chuqur o‘zlashtirishga imkon beruvchi, fanlararo integratsiya tamoyillariga asoslangan
o‘qitish metodikasini ishlab chigishdan iborat.

Kalit so‘zlar: integratsiyalashgan ta’lim, suv tejamkor texnologiyalar, metodik ishlanmalar, model.

AHHOTauus: PaspaboTka MeToauku OBy4YeHWsl, OCHOBaHHOM Ha MPUHLUMMNAX MEXOWUCLUUNIUHAPHOW UWHTerpauum,
MO3BOMSAOWEN CTyAeHTaMm [Ny6oKO OCBOWUTb TEOPETUYECKME OCHOBbI, TEXHUYECKME BO3MOXHOCTW, MpaKTU4Yeckoe
npuMeHeHue 1 apeKTMBHOCTL BogocheperatoLLyx TEXHOMOTUIA OPOLLIEHNS.

KnoueBble crioBa: WMHTErpMpoBaHHoe o6pasoBaHue, Bogocbeperarolime TeXHONMOrvu, MeToAuYeckue paspaboTKy,
mogerb.

INTRODUCTION

Water scarcity and climate variability have become defining challenges for contemporary agriculture,
directly affecting crop productivity, food security, and environmental sustainability. In many regions, including
arid and semi-arid zones, traditional irrigation practices are no longer capable of ensuring rational water use and
stable agricultural outputs. Under these conditions, water-saving irrigation technologies—such as drip irrigation,
automated control systems, and digital monitoring tools—are increasingly regarded as key instruments for
improving water use efficiency while minimizing ecological risks. However, the effective implementation of
such technologies depends not only on technical solutions but also on the quality and structure of professional
training in this field.

Modern agricultural education faces the task of preparing specialists who are able to think systemically,
integrate knowledge from different scientific domains, and apply it to real production conditions. Teaching
water-saving irrigation technologies within the boundaries of a single discipline limits students’ understanding
of complex irrigation processes that simultaneously involve physical, biological, engineering, and informational
components. Therefore, an interdisciplinary and integrative educational approach is required, allowing students
to perceive irrigation systems as holistic, dynamic, and technologically advanced objects of professional activity.

In this context, interdisciplinary integration in education serves as a methodological foundation for forming
comprehensive theoretical knowledge, practical skills, and technological competencies. The integration of
natural sciences (physics, biology, chemistry), engineering disciplines (hydraulics, irrigation engineering),
mathematics, and information technologies creates conditions for the development of analytical thinking,
modeling abilities, and evidence-based decision-making skills. At the same time, ensuring continuity and
succession between different levels of education—technical school, bachelor’s, and master’s programs—makes
it possible to build a logically consistent system of professional training, where knowledge and competencies
are gradually deepened and expanded.

The relevance of this study is determined by the growing demand for specialists capable of designing,
operating, and improving modern water-saving irrigation systems under conditions of limited water resources
and increasing environmental requirements. The purpose of this article is to scientifically and methodologically

https://ist-journal.uz t.me/scupus_IST2100




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 12/2025

substantiate integrative and interdisciplinary approaches to teaching water-saving irrigation technologies,
to propose an integrative educational model, and to justify effective forms and methods for organizing the
educational process aimed at developing students’ practical and technological competencies.

REVIEW OF LITERATURE ON THE SUBJECT

The problem of rational water use and the introduction of water-saving irrigation technologies has been
widely examined in international scientific literature, with particular attention paid to technological efficiency,
environmental sustainability, and human capital development. In recent decades, researchers increasingly
emphasize that the effectiveness of modern irrigation systems depends not only on engineering solutions, but
also on the quality of interdisciplinary training of specialists capable of managing complex agro-hydrological
processes.

Fundamental scientific approaches to irrigation water management are presented in the works of Richard
G. Allen, Luis S. Pereira, Dirk Raes, and Martin Smith. Their FAO-based research published in 1998 established
a unified methodological framework for calculating crop water requirements through evapotranspiration
models. This framework integrates climatology, plant physiology, soil science, and hydrology, demonstrating
that irrigation processes are inherently interdisciplinary. These studies remain a core scientific basis for both
irrigation system design and educational curricula in agricultural engineering.

Technical and economic aspects of water-saving irrigation technologies are thoroughly analyzed in the
studies of Jack Keller and Roger Bliesner. Their research published in 2000 shows that drip and low-pressure
irrigation systems significantly increase water use efficiency compared to traditional surface irrigation methods.
The authors highlight the importance of engineering calculations, hydraulic modeling, and system optimization,
which requires strong integration of mathematics, physics, and engineering disciplines in the training of irrigation
specialists.

Pedagogical foundations of interdisciplinary and integrative education are rooted in the classical works of
John Dewey, Jerome Bruner, and Lev Vygotsky. Jerome Bruner’s concept of the spiral curriculum, formulated in
1960, substantiates the idea of continuity and succession in education, where knowledge is gradually deepened
and structurally expanded at each educational stage. This approach is particularly relevant for teaching irrigation
technologies, as it allows learners to progress from basic physical and technical concepts to advanced system
modeling and innovation-oriented problem solving.

The role of digital technologies and simulation tools in irrigation research and education is highlighted in the
works of Jifi Sim(inek, Martinus Th. van Genuchten, and Miroslav Sejna. Their development of the HYDRUS
modeling software, widely applied since 2012, enables detailed simulation of soil moisture dynamics, solute
transport, and root water uptake. These tools provide significant opportunities for virtual laboratories and data-
driven learning environments, reinforcing the integration of information technologies into irrigation education.

Issues of sustainable agricultural water management are comprehensively addressed in studies conducted
under the leadership of David Molden at the International Water Management Institute. Research published
in 2010 emphasizes that technological modernization alone is insufficient without well-trained specialists who
possess interdisciplinary competencies and systems thinking. This conclusion directly supports the need for
integrative educational models that connect environmental science, engineering, and digital technologies.

Overall, the analysis of existing literature demonstrates that teaching water-saving irrigation technologies
requires a systematic interdisciplinary approach supported by continuity and succession in education. The
reviewed studies confirm that integrative models combining natural sciences, engineering, mathematics, and
information technologies are essential for developing professional competencies capable of addressing modern
challenges in agricultural water management.

RESEARCH METHODOLOGY

The research methodology is based on a mixed-methods approach. Data were collected through analysis of
scientific literature, review of educational curricula, observation of the teaching process, and expert assessments.
The obtained data were analyzed using comparative analysis, synthesis, and logical generalization to identify
effective interdisciplinary integration mechanisms and evaluate their impact on competency formation.

ANALYSIS AND RESULTS

Methodological approaches based on the principles of interdisciplinary integration in teaching water-
saving irrigation technologies, effective forms and methods of organizing the educational process, as well as
ways of forming practical and technological competencies in students are scientifically and methodologically
substantiated. Currently, the shortage of water resources, increasing the efficiency of agriculture, ensuring
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environmental safety, and the need to introduce modern irrigation systems make in-depth and integrated
training in this area one of the urgent tasks. Therefore, it is necessary to approach the teaching of water-saving
irrigation technologies not only within the framework of one subject, but also on the basis of the interconnection
of various natural, technical, and information sciences [1].

Creation of an integrative model for teaching water-saving technologies. An integrative model is an approach
that serves the systematic formation of the student’s theoretical and practical knowledge, skills, and abilities by
combining various disciplines, pedagogical methods, and innovative technologies in the educational process
[3]. The integrative model for teaching water-saving irrigation technologies includes the following components
(Figure 1):

Suv tejamkor sug’orish texnologiyalarini
o'qgitishning integrativ modeli

Innovatsion
pedagogik metodlar

Fanlararo
integratsiya

N

Biologiya STEAM yonda-
Kimyo shuvi
Gidrologiya Loylha metodi
Matematika . Case-study
Muhandislik _Talabaning CLIL
I bilim, ko'nikma Modulli ta'lim
va malakalari it
Texnologik Pedagogik
komponent / integratsiya
Sensorlar l Magsad
Dronlar
el Modellash va baholash A'S:t_l?t
] 1
laboratorlyalar komponenti )
Ragamli T-jadval
platformalar Diagramma

Simulyatsiyalar

Figure 1. Integrative model of teaching water-saving irrigation technologies

The component of interdisciplinary integration includes such disciplines as biology, chemistry, hydrology,
mathematics, engineering, information technology. Therefore, the student combines knowledge from various
disciplines and develops system analysis and practical solutions. As a result, the student’s integrative thinking
skills are developed, they are able to solve real problems with an interdisciplinary approach.

The technological component allows real-time monitoring of soil moisture using sensors and drone
technologies, modeling of irrigation systems through virtual laboratories and simulations, safe and effective
conduct of experiments, optimization of the educational process through online courses, MOOCs and artificial
intelligence systems through digital educational platforms. As a result, students consolidate practical experience
using digital tools and make systematic decisions [4].

Model of continuity and succession in education. Continuity and consistency in education is a pedagogical
principle that ensures the logical development of all stages of the educational process from stage to stage,
the sequential formation of knowledge and competencies. This model provides for the growth of the student
(student) by didactic levels in accordance with the level of training, age characteristics, knowledge potential,
and needs of the specialty. The main goal of the model is to ensure that topics, learning activities, methods, and
skills in the educational process do not repeat each other, but rather complement each other; to ensure that the
student has solid, systematic, and consistent knowledge [5].

The principles of continuity and succession in the educational process ensure interdisciplinary connections,
logical sequence between educational stages, and the gradual development of competencies. Below is a model
of continuity in teaching water-saving irrigation technologies at three levels of the education system - technical

school, bachelor’s and master’s degrees.
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1. Technical School Stage:

At the technical school stage, students acquire the most basic knowledge of water, soil, physical processes,
technical means, and the basics of irrigation. The main task of this stage is the formation of general technical
training necessary for subsequent stages of higher education.

The foundations of science that will be formed at this stage:

* Physics: properties of water, pressure, flow rate, filtration processes.

» Technology: irrigation methods, structure of simple technical devices, agrotechnical requirements.

The essence of continuity lies in the fact that the physical and technological concepts formed in the
technical school later create the foundation for the competence of calculating and modeling technical systems
in the bachelor’s degree.

2. Bachelor’s degree:

The bachelor’s degree deepens the basic concepts given in the technical school. Students learn to perform
calculations on the mathematical model of the irrigation process, hydromodules, water consumption, pressure
losses, water balance, and melioration indicators.

Integration of core disciplines:

» Mathematics: differential equations, functions, graphoanalytical modeling.

» Engineering: hydraulics, pumps, pipes, construction of irrigation systems.

The essence of continuity is that at this stage, the student develops technical thinking, engineering
calculations, and modeling skills. These skills will become the basis for the creation of innovative systems at
the master’s level.

3. Master’s degree:

At the master’s level, students are oriented towards research activities. The main goal is the design of
integrated technologies such as water-saving irrigation, drip irrigation, digital monitoring, and automated control
systems.

Integrated disciplines:

* Biology: plants’ water needs, transpiration, physiological processes.

 Agrotechnology: land cultivation, agrotechnical norms, technologies for increasing fertility.

The essence of continuity is that in the master’s program, the student creates complete models of innovative
irrigation systems by combining physics-technology-mathematics-engineering knowledge formed at previous
stages. At this stage, modern technologies such as Hydrus, GIS, sensor monitoring, and digital automation will
be applied.

The main advantages of this model are:

* Interdisciplinary integration is deepening from stage to stage.

 Continuity is ensured in the form of scientific and theoretical knowledge — practical skills — innovative
projects.

» Teaching water-saving technologies is systematically developed based on fundamental — technical —
innovative principles.

» The student improves in three stages: knowledge - skills - competence — qualifications (Figure 2).

Fizika
Texnikumlar
(asosiy tushunchalar)
Texnologiya
TA'LIMDA UZVILIK VA AKALAVRIA
UZLUKSIZLIK MODELI B . A . T
(Texnik tizimlarni Matematika-+Muhandislik
hisoblash,
modellashtirish)
MAGISTRATURA
(Innovatsion irrigatsiya Biologiya +Agrotexnika
tizimlarini yaratish)

Uzluksizlik (Vertikal integratsiva) sxemasi

Figure 2. Continuity (Vertical integration) scheme
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CONCLUSIONS AND SUGGESTIONS

The study showed that the integrative approach to teaching irrigation processes not only reinforces the

student’s theoretical knowledge, but also plays a decisive role in the development of their practical skills,
increasing their ability to solve problem situations, and forming professional competencies. Interdisciplinary
integration demonstrates that irrigation processes are inextricably linked with physics, chemistry, biology,
geodesy, mechanics, information technology, and ecology.
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