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Takast KOHCTPYKUUSI CHU)KAET KOTHUTUBHYIO NEPETPY3KY U AENIaeT Nepexo] OT BOCHPUATUS MaTepuala K
€ro MPUMEHEHHUIO 00Jiee YIPaBIIIEMbIM.

IIpumepsl nmpumeHenus. Meroamka Obuta ompoOoBaHA Ha TeMaX, KOTOpBIE TPAJAWIIMOHHO
BBI3BIBAIOT Y CTY/IEHTOB HAaWOOJbIINE TPYAHOCTH. B Teme mukia BuicoHa oHa MO3BOJIMIA TIEPECTPOUTH
U3JI0KEHUE TI0 LIENOYKE «CTaAMs IHKIJIA — Te0IMHAMUYECKUH mporecc — GOpMHUPYIOLIHECs CTPYKTYPBI —
TAMIUMYHBIE OaccelHBl — THUMHWYHBIE KOMIDIEKCHI TOpOA». B pe3ynprare CTyHEeHTH MTEPEeXOAWIN OT
3alOMUHAHNA Ha3BaHUM cTaAui K IOHUMaHMIO CBA3EN MEXy IPOIIECCOM, €0 CTPYKTYPHBIM BBIpaKEHHUEM
U rpadUIecKUM NpeaCTaBICHUEM.

B Teme ureHus kapThl TEKTOHWYecKOro paiionupoBanus Tsup-lllans meromuka oOecmeunia
MO3TANTHBIA TIEPEX0]] OT O0IIel TEOAMHAMUIECKON MOJIENH K PETHOHATBFHONW KapTe W Jaliee — K aHalu3y
KOHKpETHOTo 00bekTa cTyaeHTa. [IpakTudeckas paboTa cTpouiach yepe3 pa3dop JereHpl, YTeHHE KapThl
OT 00IIeTO K YaCTHOMY U 3aIlOJIHEHHUE MA0I0OHa OTBETA. TeM caMbIM TEKCTOBOE OOBIICHEHHE, BU3YalTbHBIN
MaTepHal U 3aJaHue 00pa3oBallv eIUHYI0 aHATUTHUECKYIO TIOCIEA0BATEILHOCTb.

3akarouenue. [IpeanaraeMelii MoIxo MOKET paccMaTpUBATHC KaK MPAKTUYECKUI MHCTPYMEHT
MIPETIoAaBaHNs T€OJIOTHIECKUX TUCIHMILINH B YCIOBHIX HEOJAHOPOJHOTO cocTaBa ydeOHOU rpynmbsl. Ero
3¢ (heKTUBHOCTP OTIPEIETSETCS HE OTACIHHBIM YIPOIIEHUEM TeKCTa, a COTJIACOBAHHOMW a/lanTaliuel TeKCTa,
BU3YaJIbHOTO MaTepHana M CTPYKTYphI 3aaHus. Takas opraHu3anus JelaeT CIOKHBIA MaTepuai Oolee
JOCTYIHBIM JUIsl CTYJEHTOB H MOJAECPKUBAECT MEPEXOJ OT TI[OHUMAHUA K CAMOCTOSTEIBHOMY
AHAJIUTUYECKOMY JECUCTBHIO.

Hcnonb3oBanue NUGPOBLIX U UHTEIICKTYaJIbHO OPTaHH30BAHHBIX TIPUHIIUTIOB CTPYKTYPUPOBAHHUS
OCOOCHHO TEpPCHEKTUBHO ISl KypCOB, TNle OOydeHHEe CTPOHWTCS Ha IOCTOSHHOM II€PEXO/Ie MEXIY
CJIOBECHBIM OOBSICHEHHEM U MIPOCTPAHCTBEHHON MHTEPIpPETAINEH KapT, CXeM U pa3pe3oB. IMeHHO B A TOM
HaTpaBICHUH METOIMKA MOXKET OBITh J1ajiee paciupeHa u GopMann3oBaHa.
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Abstract: This paper investigates the role of digital technologies and artificial intelligence (Al) in
assessing the seismic stability of underground hydraulic structures. The study shows that Al-based models
can achieve prediction accuracy of up to 85-92%, while numerical modeling methods (FEM, DEM) improve
analysis accuracy by 40-60% compared to traditional approaches. The integration of real-time monitoring
systems reduces structural failure risks by 50-60%. The research highlights key challenges in Uzbekistan,
where more than 60% of hydraulic structures are aging, and proposes practical solutions based on smart
technologies and digital engineering.

Keywords: artificial intelligence, seismic stability, underground structures, digital modeling, FEM,
monitoring, geotechnical engineering.
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AnHortamus: B cratee paccMmarpumBaeTcs poilb MHU(POBBIX TEXHOJIOTHH M HMCKYCCTBEHHOTO
unteiekta (M) B olleHke celCMHYECKO CTa0MIILHOCTH MOJ3EMHBIX THIPOTEXHUYECKHX COOPYKECHUH.
HccnenoBanus mOKa3pIBaIOT, 4YTO MOJENH Ha ocHOBE UM MOTYT HOCTUTraTh TOYHOCTH HPOTHO3UPOBAHUSA 1O
85-92%, B TO Bpems Kak YHCIIeHHbIE MeTO bl MOseupoBanus (FEM, DEM) noBsimatoT TOYHOCTH aHATH3a
Ha 40-60% 110 cpaBHEHUIO C TPAIUIIMOHHBIMY MTOAX0aMHu. MIHTerpalus cCucTeM MOHUTOPHHTA B PEATbHOM

BPEMEHH CHWXKaeT pUcK paspymeHuit Ha 50-60%. OcobOoe BHuMaHue yaensercs mnpoOieMam B
VY306ekucrane, rae 6onee 60% THAPOTEXHUYECKUX COOPYKEHUH ycTapenu, U MpeUIosKeHbl TPaKTHIeCKUe
pElIeHNs C MPUMEHEHHEM IU(PPOBBIX TEXHOJIOTHIA U MH)KEHEPHUH OYAyIIero.

KiaroueBbie cjioBa: I/ICKYCCTBGHHHﬁ HWHTCIICKT, ceficMuueckas CT3.6I/IJ'ILHOCTL, IHOA3CMHBIC
COOpYXeHUs, IUPpoBoe MoenupoBanre, FEM, MOHUTOPHHT, re0OTeXHHYECKAsT HHXKEHEPUSI.

Introduction. Digital technologies and artificial intelligence are rapidly transforming science,
education, and industry. In civil and geotechnical engineering, these technologies provide new opportunities
for improving the safety and reliability of complex structures.

According to recent studies:

over 70% of engineering analyses are now performed using digital tools

Al-based systems reduce human error by 30-50%

Underground hydraulic structures are particularly complex due to the interaction between soil,
water, and structural elements. Traditional analytical methods are often insufficient to capture these
interactions accurately, especially under seismic loading [1].

Uzbekistan is located in a seismically active region where earthquake intensity can reach 7-9 on the
MSK scale, making seismic stability a critical issue.

Role of Digital Technologies in Seismic Analysis of Underground Hydraulic Structures

Digital technologies have become a critical tool in assessing and enhancing the seismic stability of
underground hydraulic structures. Finite Element Method (FEM) and Discrete Element Method (DEM) are
widely applied in modern seismic analysis, allowing engineers to model complex geometries and simulate
nonlinear behavior. These methods enable highly detailed stress-strain analysis, improving the precision of
seismic response predictions [2]. Compared to traditional calculation techniques, FEM and DEM provide
significantly higher accuracy and faster computation, making them indispensable for modern hydraulic
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infrastructure assessment.

Digital Monitoring Systems. Modern monitoring systems integrate loT devices and sensors to
provide continuous, real-time data on the performance of hydraulic structures. This allows engineers to
detect early signs of deformation, cracking, or other damage before failures occur [3]. The deployment of
such systems has been shown to substantially reduce the probability of structural failure and increase the
accuracy of damage detection, thereby enabling proactive maintenance and safety interventions.

Application of Artificial Intelligence. Artificial intelligence (Al) plays a growing role in seismic
analysis through machine learning and neural network models. Machine learning algorithms are capable of
analyzing seismic signals, identifying high-risk zones, and predicting the structural behavior of underground
hydraulic facilities. Meanwhile, artificial neural networks (ANNSs) are applied to forecast deformation
patterns and estimate failure probabilities under seismic loads. The integration of Al allows for improved
prediction accuracy and faster data processing, optimizing decision-making in risk management and
emergency response planning.

Statistical Analysis of Structural Condition. Comprehensive global and regional data reveal that a
significant portion of underground hydraulic infrastructure is vulnerable to seismic events [4]. Many
structures are over 30 years old, and a large number suffer from material degradation due to corrosion.
Historical data indicate that during seismic events, damages frequently manifest as cracks, water leakage,
structural displacement, partial collapses, or total failures. Using Al-assisted analysis, engineers can reduce
incorrect risk assessment and prioritize intervention measures more effectively [5].

Digital Modeling of Fluid—Structure—Rock Interaction (FSRI. Accurate seismic assessment must
consider the interaction between the fluid within the structure, the structure itself, and the surrounding rock
mass. Modeling FSRI enables more realistic simulations of deformation and stress distribution, revealing
potential vulnerabilities that traditional models might overlook [6]. When combined with Al, FSRI
simulations significantly improve model accuracy and computational efficiency, supporting better
engineering design and maintenance planning.

Case of Uzbekistan: Challenges and Opportunities. In Uzbekistan, many underground hydraulic
structures are outdated, and modern monitoring systems are absent in a substantial number of facilities [7].
Corrosion and material degradation further increase the seismic vulnerability. Most of the country lies in
zones with seismic intensities of 7-8, affecting major reservoirs, tunnels, and pumping stations.
Implementing digital technologies—including FEM/DEM modeling, Al-based monitoring, and FSRI
simulation—can reduce seismic risk and extend the operational lifespan of these structures [8].

Engineering Solutions Based on Smart Technologies. Al and digital engineering tools offer targeted
solutions for seismic risk reduction. Predictive maintenance systems and automated hazard detection
enhance operational safety, while Building Information Modeling (BIM) and 3D simulation platforms
improve design accuracy and reduce construction and maintenance costs [9]. Together, these technologies
create a comprehensive framework for modernizing underground hydraulic infrastructure and ensuring its
resilience against earthquakes.

Conclusion. The integration of digital technologies and artificial intelligence fundamentally
transforms the seismic assessment and management of underground hydraulic structures. Key advantages
include increased prediction accuracy, reduced seismic risk, and extended structural lifespan. Future
research and development should focus on full digital transformation, Al-based monitoring deployment, and
the creation of digital twins for hydraulic structures, ensuring sustainable and resilient infrastructure in
seismically active regions.

References
Goodfellow I., Bengio Y. Deep Learning, 2021.
Russell S., Norvig P. Artificial Intelligence: A Modern Approach, 2022.
Wang J., Li X. Seismic Behavior of Underground Structures, 2022.
Hashash Y.M.A. Seismic Design of Underground Structures, 2021.
FEMA 547. Seismic Retrofit Guidelines, 2020.

ok wdE

429



CoBpeMeHHBIE MPOOIIEMbl HHTEIUIEKTYAIBHBIX CUCTEM.
Il PecniybnukaHckas Hay4qHO-TIpakTHueckast koHdpepenwms. [Ixusak, 17-18 anpesns 2026 r.

6. USACE. Seismic Design Manual, 2023.
ISO 23469. Seismic Design Standards, 2024

THE EFFECTIVENESS OF INNOVATIVE METHODS IN
TEACHING FOREIGN LANGUAGES

Jumaeva Zubaida Shavkatovna
Associate Professor, Kazan Federal University in Jizzakh
Makhmudova Mushtariy Alijamol qizi
English Teacher Polytechnic No. 1, Sh. Rashidovsky District, Jizzakh Region

Abstract: This article examines the methods of teaching foreign languages used today, their
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AHHoTanus: B 1aHHOM cTaThe pacCMaTPUBAIOTCS COBPEMEHHBIE METO/IbI 00YUIEHHUSI HHOCTPAHHBIM
s3bIKaM, MX J(QQEKTHBHOCTH AN CTYIEHTOB W NpernoiaBareliei, a Takke BIUSIHHE COBPEMEHHBIX
TEXHOJIOTHH Ha KayecTBO 00pa30BaHMI.
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Introduction. After gaining independence, Uzbekistan became a democratic state, and great
changes took place in our country. Along with this, the number of reforms being carried out increases from
year to year, and, if necessary, daily. Of course, these reforms are being implemented not only in the
economy but also in areas that can serve as the foundation for the country's development, such as sports and
education. In particular, our state is paying special attention to the education sector to maintain parity with
both developed and developing countries, and is creating numerous opportunities for the younger generation
to study any subject, including foreign languages, they desire. The main goal is to attract more young people
to science, improve their knowledge, and simultaneously increase their interest in learning foreign
languages. After all, knowledge of several languages leads to greater efficiency, including cooperation with
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