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ABSTRACT

The rapid development of science and technology in recent decades has
significantly influenced the evolution of epidemiology. Modern epidemiological
methods play a crucial role in studying the patterns of disease distribution, identifying
risk factors, and developing effective preventive measures. The increasing mobility of
populations, urbanization, and globalization have created new challenges for public
health systems, requiring the application of advanced analytical and surveillance
approaches.

This article examines modern epidemiological methods and analyzes their
scientific and practical significance in ensuring public health. Particular attention is
given to contemporary approaches such as molecular diagnostics, digital
epidemiological surveillance, geographic information systems (GIS), mathematical
modeling, and big data analysis. These methods enhance the accuracy of
epidemiological assessments, enable early detection of outbreaks, and improve the
effectiveness of preventive and anti-epidemic measures.

The findings indicate that the integration of modern epidemiological tools into
public health practice contributes to strengthening disease surveillance systems,
improving the quality of epidemiological forecasting, and increasing the efficiency of
preventive strategies. The broader implementation of these methods is essential for

timely response to infectious disease threats and for maintaining population health.
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COBPEMEHHBIE METO/IbI B JIINAEMHUOJIOI'NU: HAYYHOE U
MNPAKTUYECKOE 3HAYEHHUE B OBECIIEYEHUU OBIMECTBEHHOI'O
310POBbsI.
Camanos @upnasc OypkarxoKa yrin
ACCUCTEHT Ka(deIphl MUAEMUOJIOTUH,
JIEPMaTOBEHEPOJIOTUH U IETCKON JepPMaTOBEHEPOJIOTHH,

byxapckuii rocyjapCTBEHHbI MEAUIMHCKAN UHCTUTYT
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Xakumosa Kynny3 Hypuaaus Ku3u KIMHUYECKAN
opauHaTOp Kadeapsl SITUICMHOIOTHH,
JIEPMATOBEHEPOJIOTUU U JIETCKOM JEPMATOBEHEPOJIOTHH,

Byxapckunii rocynapCTBEHHBIA MEAUIUHCKAA HHCTUTYT

CTpeMuTenbHOEC pa3BUTHE HAYKH W TEXHOJOTHH B TOCICAHHE IECATHIICTHUS
OKa3aJi0 3HAYUTENIbHOE BIIMSAHHE Ha OHBOJIOIUIO SnHeMUoNoruu. CoBpeMeHHbIE
SMUACMHUOJIOTHYECKUE METOJIbI UTPAIOT BAXKHYIO POJIb B M3YyYECHUU 3aKOHOMEPHOCTEH
pacnpocTpaHeHus 3a00JieBaHWM, BBIABICHUU (PAKTOPOB pHUCKA ©  pa3paboTke
3¢ PeKTUBHBIX MPODUIAKTUICCKUX MeponpusiThuii. PocT MOOMIBRHOCTH HaceIeHUs,
ypOaHM3aIMss ¥ TPOIECChl TO0ANM3allid CO3AJIM HOBBIE BBI3OBHI [IJISI CHUCTEM
OOIIIECTBEHHOTO  3/PAaBOOXPAHECHHS, YTO TpeOyeT TMPUMEHEHHUS COBPEMEHHBIX
aHAIMTHYCCKUX M HAaJI30PHBIX MOIXO/I0B.

B maHHOW cTarbe paccMaTpUBAIOTCS COBPEMEHHBIC OSITHIEMHUOIOTHYCCKUC
METOJIbI M aHAIM3UPYETCS MX HAyYHOE M TMPAKTHUYECKOE 3HAYeHUE B 00OECIeUeHUU
oOIIeCTBEHHOTO 370poBbs. (Oco00e BHHMAaHHE YACIICTCS TaKUM COBPEMEHHBIM
MOJIXO/MaM, KaK MOJIEKYJsIpHas JUarHOCTHKA, NHU(PPOBON AMUIEMUOIOTHUSCKUIN

HaJ30p, Teorpaduueckue wuHPpopManmonusie cuctembl (GIS), maremarnueckoe
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MOJIETTUPOBAHUE W AaHAJIW3 OOJIBIIMX JAHHBIX. OJTH METOAbl MOBBIILIAIOT TOYHOCTb
AMUIEMUOJIOTUYECKUX OLEHOK, II03BOJISIIOT OCYLIECTBISATh PpAHHEE BBISBICHUE
BCIIBILLIEK u MTOBBILIAOT 3G HEKTUBHOCTH MPOPUIAKTUYECKUX 17}
IIPOTUBOAIUIAEMUYECKUX MEPOIIPUSATH.

[TonyueHHble  JaHHBIE  TOKa3bIBAlOT, 4YTO  BHEAPEHUE  COBPEMEHHBIX
ANUAEMHUOJOTUYECKMX UHCTPYMEHTOB B MPAKTHKY OOLIECTBEHHOIO 3/1PAaBOOXPAHEHUS
CHOCOOCTBYET YKPEIJIEHUIO CUCTEM SIUAEMHOJIOIMYECKOT0 HaA30pa, MOBBIIICHUIO
KaueCTBa SIMUJIEMHUOJIOTMYECKOTO MPOTHO3UPOBAHUS M YBEIMUYEHUIO A(P(HEKTUBHOCTHU
NpOo(QHUIIAKTUYECKUX CTpaTeruidl. bosiee IMHMpoOKOoe NPUMEHEHUE JIaHHBIX METOJ0B
ABJISIETCS. HEOOXOAMMBIM YCJIOBHEM CBOEBPEMEHHOIO pEArupoBaHUS Ha YIPO3bI
MH(EKIIMOHHBIX 3a00I€BaHUIM U COXPAHEHUS 3I0POBbS HACETICHUSI.

KuroueBble cji0oBa: ONUAEMHOIOIUSA, COBPEMEHHBIE 3IHMIEMHOIOTHYECKHAE
METO/Abl, OOIIECTBEHHOE  3/paBOOXpPaHEHHE,  OSIUIAEMHOJIOIMYECKHM  Haaz3op,
MOJIEKYJISIpHas JUArHoCTHKa, reorpaduueckne wuHpopmanmonusie cuctembl (GIS),
MaTeMaTH4YeCKoe MOJCIMPOBaHKEe, OOJbIINE JaHHbIC, MH(EKIIMOHHbBIE 3a00JICBaHUSA,

npoQuIIaKTHKa

Introduction

In recent decades, the field of epidemiology has undergone substantial
transformation due to the rapid development of scientific knowledge, information
technologies, and laboratory diagnostics. The growing incidence of emerging and re-
emerging infectious diseases, increased population mobility, urbanization, climate
change, and globalization have significantly complicated the epidemiological situation
worldwide. These factors have created new challenges for public health systems and
require more accurate, rapid, and evidence-based approaches to disease surveillance,
prevention, and control.

Traditional epidemiological methods remain fundamental; however, they are
increasingly complemented by modern approaches that enhance the capacity to detect,
monitor, and predict disease patterns. Advances in molecular diagnostics, digital

epidemiological surveillance, geographic information systems (GIS), mathematical
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modeling, and big data analytics have expanded the methodological framework of
epidemiology. These tools allow researchers and public health professionals to identify
transmission pathways, assess risk factors more precisely, and improve the
effectiveness of preventive and anti-epidemic measures.

The integration of modern epidemiological methods into public health practice
contributes to strengthening disease surveillance systems, improving the accuracy of
epidemiological forecasting, and supporting timely decision-making. Early detection
of outbreaks, rapid risk assessment, and targeted interventions have become
increasingly achievable through the application of innovative technologies and
interdisciplinary approaches.

Despite significant progress, the implementation of modern epidemiological
methods is associated with certain challenges, including limited technical resources,
the need for specialized training, issues related to data quality and accessibility, and the
necessity of integrating new technologies into existing healthcare infrastructures.
Addressing these challenges is essential for maximizing the benefits of modern
epidemiological approaches.

The purpose of this article is to analyze modern epidemiological methods and to
evaluate their scientific and practical significance in ensuring public health, as well as
their role in improving disease surveillance, prevention, and response strategies.

Sources of data and methods of analysis

This article is based on a review and analysis of scientific publications devoted
to modern epidemiological methods and their role in public health. Scientific articles,
systematic reviews, and methodological guidelines published in international and
national journals were used as primary sources of information.

The literature search was conducted using electronic scientific databases,
including PubMed, Scopus, Google Scholar, and other open-access medical resources.
Publications focusing on modern epidemiological approaches, disease surveillance
systems, molecular diagnostics, mathematical modeling, geographic information

systems (GIS), and big data applications in epidemiology were selected.
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The selected materials were analyzed using comparative and analytical methods.
Special attention was paid to the scientific validity of the studies, methodological
approaches, and the practical applicability of modern epidemiological tools in public
health practice. The analysis also included evaluation of the advantages and limitations
of different epidemiological methods reported in the literature.

Modern epidemiological methods play an increasingly important role in
ensuring public health and improving the effectiveness of disease prevention and
control measures. In recent years, significant progress has been achieved in the
development of epidemiological surveillance systems, laboratory diagnostics,
analytical tools, and digital technologies, which have expanded the scientific and
practical capabilities of epidemiology.

One of the key directions in the modernization of epidemiology is the
improvement of epidemiological surveillance systems. Modern surveillance is based
on electronic reporting, integrated information systems, and automated data
processing, which allow continuous monitoring of morbidity and rapid detection of
epidemiological changes. The introduction of digital surveillance platforms has
improved the timeliness, completeness, and accuracy of epidemiological data, making
it possible to respond more effectively to emerging public health threats.

Another important component of modern epidemiology is molecular
epidemiology and advanced laboratory diagnostics. The use of highly sensitive and
specific diagnostic methods, including polymerase chain reaction (PCR) and genomic
analysis, allows accurate identification of infectious agents, differentiation of pathogen
strains, and investigation of transmission pathways. These methods significantly
increase the reliability of epidemiological investigations and contribute to more
effective outbreak control and prevention strategies.

Mathematical modeling and forecasting also occupy an important place among
modern epidemiological approaches. Mathematical models make it possible to assess
the dynamics of disease spread, predict possible epidemic scenarios, and evaluate the
effectiveness of preventive and anti-epidemic measures. The results of modeling are

widely used in public health planning, resource allocation, and decision-making,
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especially in conditions of limited time and rapidly changing epidemiological
situations.

Geographic Information Systems (GIS) have become an effective tool for spatial
analysis in epidemiology. GIS technologies enable visualization of disease distribution,
identification of geographical clusters, and assessment of environmental and social
factors influencing the spread of infections. Spatial analysis contributes to a better
understanding of epidemiological processes and allows targeted implementation of
preventive measures in high-risk areas.

In addition, the rapid development of information technologies has led to the
emergence of digital epidemiology and the use of big data in public health. Large-scale
electronic data sources, including electronic health records, online platforms, and
mobile applications, provide new opportunities for monitoring disease trends and
assessing population health. The application of advanced analytical methods, including
artificial intelligence and machine learning, improves the accuracy of epidemiological
assessments and facilitates early detection of potential health threats.

Despite the considerable advantages of modern epidemiological methods,
certain challenges remain. These include the need for specialized training of personnel,
limited technical resources in some regions, issues related to data quality and
accessibility, and the necessity of ensuring data confidentiality. Overcoming these
challenges is essential for the effective and sustainable implementation of modern
epidemiological approaches in public health practice.

CONCLUSION

Modern epidemiological methods play an essential role in strengthening public
health systems and improving the effectiveness of disease surveillance and prevention.
The use of molecular diagnostics, digital surveillance, mathematical modeling, and
geographic information systems enhances the accuracy of epidemiological assessments
and supports timely decision-making.

Despite certain challenges related to technical resources, data quality, and the

need for specialized training, the broader implementation of modern epidemiological
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approaches remains a key factor in improving disease control and ensuring population

health.
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