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WELCOME TO THE INAUGURAL ISSUE OF EJSMR

Dear Readers, Authors, Reviewers, and Colleagues!

tis with immense pride and enthusiasm that we unveil the inaugural issue of the Eurasian Journal of Scientific

and Multidisciplinary Research (EJSMR), a new beacon of academic inquiry and collaboration hosted by Jalal-
Abad International University in Kyrgyzstan. Today, as we launch this journal on March 20, 2025, we take a bold
step toward fostering a dynamic platform for scholars, researchers, and practitioners across the globe to share
knowledge, spark innovation, and address the pressing challenges of our time.

Thevision behind EJSMR is both ambitious and inclusive. Rooted in the Eurasian region—a crossroads of cultures,
histories, and ideas—this journal embraces a multidisciplinary approach that transcends traditional academic
boundaries. From the natural sciences to the humanities, from engineering and technology to environmental
studies, and from medicine to economics, we aim to weave a rich tapestry of research that reflects the complexity
and interconnectedness of the modern world. While our heart lies in promoting scholarship relevant to Eurasia,
our gaze is global, welcoming contributions from every corner of the planet.

This first edition marks the beginning of a journey to disseminate high-quality, peer-reviewed research that
adheres to the highest standards of academic integrity. Our commitment to a rigorous double-blind peer-review
process, guided by the ethical principles of the Committee on Publication Ethics (COPE), ensures that every
article published in EJSMR stands as a testament to originality, rigor, and intellectual merit. By adopting an
open-access model, we break down barriers to knowledge, making our content freely available to scholars,
students, policymakers, and practitioners worldwide.

In this inaugural issue, you will find a diverse array of contributions—original research articles, reviews, and
short communications—that embody the multidisciplinary spirit of EJ]SMR. These works not only showcase
cutting-edge discoveries but also highlight the power of cross-disciplinary dialogue in addressing regional and
global challenges. Whether it’s a technical breakthrough in engineering, a novel perspective on social dynamics,
or an innovative solution to environmental concerns, each piece reflects our goal of advancing knowledge for
the betterment of society.

The road ahead is one of growth and collaboration. As we establish EJSMR as a trusted source of multidisciplinary
research, we aspire to secure indexing in prestigious databases such as Scopus and Web of Science, ensuring that
our authors’ work reaches the widest possible audience. Our digital platform, accessible at ejsmr.org, will evolve
with the latest publishing technologies, offering a seamless experience for submitting, reviewing, and accessing
research. We invite you—researchers, reviewers, and readers—to join us in this endeavor, to contribute your
expertise, and to shape the future of this journal.

On behalf of the Editorial Board and the entire team at Jalal-Abad International University, I extend my heartfelt
gratitude to everyone who has made this launch possible: our authors for their pioneering submissions, our
reviewers for their meticulous evaluations, and our readers for their curiosity and engagement. Together, we are
building a vibrant academic community that celebrates discovery, collaboration, and the pursuit of truth.

As we turn the page to this new chapter, let us embrace the opportunities that lie ahead. May EJSMR serve as a
catalyst for ideas that inspire, connect, and transform—not just within the Eurasian region, but across the global
landscape of scientific and multidisciplinary research.

Welcome to EJSMR. Let the journey begin.

Sincerely,
Dipak CHAULAGAIN

Deputy-Editor-in-Chief Eurasian Journal of Scientific
and Multidisciplinary Research (EJSMR)
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OOBPO NOXAJNOBATb B NMEPBbIA BbIMYCK EJSMR

Yeaxcaemsie vumamenu, asmopeol, peueH3eHmesl u Konnezu!

OrPOMHOJ TOPAOCTHIO ¥ SHTY3Ma3MOM MBI [IpeJCTaB/IsieM IepBbIi BbINyCK EBpasuiickuii JKypHan HayuHbIx

N MynprupycuuiinHapHbix UccnemoBanuit (EJSMR), HoBoro masika akageMU4eCKUX MCCAeOBaHUIl U
COTPYIHUYECTBA, OPraHK30BaHHOTO [[Kajman-AGafCKMM MeXIyHApOIHbIM YHUBEPCUTETOM B KbIprbI3cTaHe.
CerofHs, Korma Mbl 3amyckaeM 93TOT kypHan 20 mapra 2025 roma, mMbl fenaeM CMesblif 1Iar K CO3JaHMUIO
MMHAMUYHO TUIaTQOPMBI )i YUEHbIX, UCCIeI0BATeIe 1 MPaKTUKOB 10 BCEMY MUPY it 0OMeHa 3HAaHUSIMU,
CTUMYJIMPOBAHMS MHHOBALIMIA U PelIeHNsT HACYLTHBIX MPO6JIEM HAIIEero BpeMeH!.

Bupenne EJSMR ogHOBpeMeHHO aMOMIMO3HO M MHK/IIO3MBHO. YKOPEHEHHBII B €BPa3MiiCKOM peruoHe —
TepeKpecTKe KyJabTyp, UCTOPUIL M UAEH — 3TOT XXypHaa MPUAEPKUBAETCS MEXIUCIIUIUIMHAPHOTO MOAX0Aa,
BBIXOJISIIIIETO 32 PAMKM TPAAUIIMOHHBIX akafeMuuecKux rpanuil. OT eCTeCTBEHHbIX HAYK 0 T'yMaHUTAPHbIX, OT
VHKEHEPUM M TEXHOJOTUI A0 SKOJOTMUYECKUX UCCIeA0BAHMI, OT MEAUUIVHBI 10 SKOHOMUKM — MbI CTPEMMUMCSI
crjIecTu 60OraTylo KapTMHY MCCIeOOBaHMi, OTPAskaIoOIIyI0 CJIOKHOCTh ¥ B3aMMOCBSI3AHHOCTb COBPEMEHHOTO
mupa. XOTs Hallle cepfiile HalpaBieHO Ha MPOABIDKeHMEe HAayUHbBIX MCCIeJOBaHM, MMEIOIIMX OTHOIleHMe K
EBpaswum, Ham B3IIs1 I106aseH, PUBETCTBYS BKIAIbI CO BCEX YTOIKOB IIAHETHI.

OTO IepBoe M3JaHye 3HaMeHyeT Haya/o IIYTU K PaclPOCTPaHEHMIO BbICOKOKAUeCTBEHHBIX pelieH3MPyeMbIX
JCC/IeOBaHNI, KOTOpble COOTBETCTBYIOT CaMbIM BBICOKMM CTaHAapTaM akagemuueckoil vectHoctu. Hamra
IIPUBEPKEHHOCTb CTPOTOMY IIPOLIECCY OBOMHOIO CJIEIOro pelieH3MPOBaHMA, PYKOBOACTBYSICH 3TUYECKUMU
npuniunamu Komutera mo stuke myonukaimii (COPE), rapaHTupyet, 4TO KaXXgasi CTaThsl, OITYOIMKOBAHHAS
B EJSMR, sBnsieTcsl CBUAETENIBCTBOM OPUTMHAIBHOCTY, CTPOIOCTU U MHTEJIEKTYaJbHOM L[eHHOCTU. [IpuHSB
MOJIesb OTKPBITOTO AOCTYIA, Mbl paspyliaeM 6apbepbl Ha MyTM K 3HAHMUSM, Jejas Hall KOHTEHT CBOOOSHO
JIOCTYITHBIM JJI51 YUEeHBIX, CTYeHTOB, ITIOJIUTUKOB U IIPAKTUKOB I10 BCEMY MUDY.

B aTOM IepBOM BBINYCKE BbI HajimeTe pa3HOOOpasHbIii HAGOp CTaTeli — OpPUTMHAIbHBIE MCCIEIOBATEIbCKIE
cTaThi, 0630pbI ¥ KpAaTKMe COOOIIEHNS, — KOTOPbIE BOTUIOMIAIOT MEXIMUCIIUTUIMHAPHBIN IyX EJSMR. DT paboTsI
He TOJIbKO IEMOHCTPUPYIOT TlepeIoBble OTKPBITHSI, HO ¥ MMOJYEPKUBAIOT CHMTY MEXIUCIUTUIMHAPHOTO 11ajoTa B
pelleHn PerMoOHaIbHbIX U IJI06abHbIX TP0O06eM. Bylb TO TEXHMYECKMIT TPOPHIB B MHKEHEPUY, HOBBIN B3TJIS
Ha COIMAIbHYIO0 IMHAMMKY MY MHHOBAI[MOHHOE pellleHye SKOJIOTMYecKuX MpobiaeM, Kaxkaas 4acTh OTpaskaeT
Hallly 11eJ1b — IMPOABMsKeHe 3HAHUI IS YyJIeHusT 06IIecTBa.

Briepeny Hac xpeT myTh pocTa U coTpygHndecTBa. [Tockonbky Mbl yTBepkaaeM EJSMR kak HafiesKHbI UICTOYHUK
MHOTOITPOMUIbHBIX MCCIeIOBAHM, Mbl CTPEMMUMCS 00eCIIeUMTh MHAEKCAIMIO B IIPECTVSKHBIX 0a3ax JAaHHbIX,
Takux Kak Scopus u Web of Science, rapaHTupysi, UTo paboTa HalllMX aBTOPOB JOCTUTHET MaKCMMAaIbHO I POKO
ayautopun. Hama iudposas ratdopma, JOoCTYITHAS IT0 aApecy ejsmr.org, 6yae T pa3BMBaThCS C UCITOb30BAHEM
HOBEJIINX TEXHOJIOTUIA ITyOmmMKaIm, mpeyarast 6ecriepe6OHbIN OIBIT TTOJAYM, PEIEH3UPOBAHMS U TOCTYIIA
K MccieqoBaHusIM. MbI IIpuUI/amnaeM Bac — UCCaeI0BaTesel, pelieH3eHTOB 1 YMTaTeIeil — MPMUCOeIMHUTBCS K
HaM B 9TOM HAUMHAHUU, TIOAEIUTHCS CBOMM OITBITOM ¥ ChOPMUPOBATH OGyyIIee 3TOTO KypHaJa.

OT MMeHM pefaKIMOHHOM KOJUIETUM U BCeii KoMaH bl JIxkanan-A6aacKoro MeXIyHapOgHOTO YHUBEPCUTETA ST
BBIPAsKaI0 CBOIO MCKPEHHIOW 6J1ar0lapHOCTb BCEM, KTO CHEIa 3TOT 3aIyCK BO3SMOKHbBIM: HAIllMM aBTOpaM 3a
UX HOBAaTOPCKME MaTepUasibl, HAIIMM pELleH3eHTaM 3a MX TLIaTe/IbHble OLIeHKM M HAllMM YUTATENSIM 3a UX
JIIO6OTIBITCTBO ¥ BOBJIEUEHHOCTh. BMecTe MbI cO3/1aeM SIPKOe aKaJleM1UeCcKoe COOBIIeCTBO, KOTOPOE MpasgHyeT
OTKPBITHUS, COTPYIHUYECTBO U CTPEMJIEHUE K UCTUHE.

[TepeBOpaunBasi CTpaHUILy 3TOV HOBOI INIaBbl, aBaliTe BOCIIOIb3YEeMCSI BO3SMOXKHOCTSIMM, KOTOPbIE KOYT HAC
Brepenn. [Tyctb EJSMR mocy>KUT KaTaam3aToOPOM MEl, KOTOpbIe BIOXHOBJISIIOT, CBSI3bIBAIOT M ITPE06Pas3yioT — He
TOJIbKO B IIpeiesiaXx EBpasuiickoro peruoxa, Ho ¥ Ha IJ106a1bHOM JIaHAIIa(Te HAYYHbIX M MESKAVCIIUTIMHAPHBIX
JICC/IeIOBaHMIA.

Iob6po nokanoBaTh B EJSMR. ITycThb myTelecTBrie HAUHETCS.

UckpeHHe,
Junax YAVJIATAHMH

3amecmumens enasHozo pedakmopa "Espasutickuti XKypuan HayuHuix u
MynsmuducyunaunapHuix Uccredosanuii” (EJ]SMR)
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ADVANCES IN MENINGIOMA DIAGNOSIS AND TREATMENT:
A COMPREHENSIVE REVIEW

Dipak Chaulagain? 2
Talal-Abad International University, Jalal-Abad, Kyrgyzstan
2Uzhhorod National University, Uzhhorod, Ukraine

Abstract

Meningiomas, the most prevalent primary intracranial tumors, account for over one-third
of brain neoplasms. Though often benign, their diagnosis and treatment are complex due
to variability in clinical presentation, anatomical location, and biological behavior. This
review examines cutting-edge diagnostic tools, including MRI, PET, and molecular profiling,
alongsidetreatment modalities such as surgery,radiotherapy,and emergingtargeted therapies.
We address challenges in managing atypical and malignant meningiomas, emphasizing
recurrence and resistance to conventional approaches. The integration of multidisciplinary
strategies and future research directions, including immunotherapy and precision medicine,
are highlighted as critical for improving patient outcomes.

Keywords: Meningioma, diagnosis, treatment, surgery, radiotherapy

AOCTUXEHUA B ANATHOCTUKE U IEYEHUUN MEHUHTMOM:
BCECTOPOHHUWN OB30P

Ourmaxk Yaymarans "2
UTkaman-A6amckmii MeskxmyHapoaHblii YHuBepcuTeT, Ikanan-A6a, KbipreizctaHn
Yyskropopackuit HayoHanbHbI YHUBEPCUTET, YKTOpo, YKpanHa

AHHoTanua

MeHUHIMOMBI, Hambosee paclpoCTpaHeHHbIe IepPBUYHbIE BHYTpUUEpPEIHbIe OITyXOJH,
COCTaBJISIIOT GoJiee TpeTyu HOBOOOGpa3oBaHMIA Mo3ra. XOTSI OHM 4acTo J0OpOKauecTBEHHbIE,
UX JOMATHOCTMKA U JieueHMe CJIOKHbI M3-3a BapuabeTbHOCTM KIMHUUYECKON KapTUHBI,
AHATOMMUYECKOTO paCIlONIOKeHMsT ¥ OGMOJIOrMYecKoro IoBedeHMs. B 3Tom o0630pe
paccMaTpUBaIOTC TepefoBble NUMArHOCTUUYECKMEe MHCTPYMeHTbI, Bkiawoudas MPT, TI9T un
MOJIeKy/sipHOe TpoduaMpoBaHue, HaApsAy C TaKMMU MeTOHamMu jiedeHUsl, KaK XUPYpPTus,
Jy4yeBasl Tepamnusi ¥ HOBble TapreTHble METOHbl JedeHusl. Mbl paccMaTpuBaeM ITpo6IeMbl
B JIeUEHUM ATUIIMYHBIX U 3J7I0KAUYEeCTBEHHBIX MEHMHIMOM, MOAUYEePKUBAsl pPeluUAUBbI U
YCTOMUMBOCTD K TPAAULMOHHBIM MOAXoAaM. MTHTerpauyss MeXAUCIUIUIMHAPHBIX CTpaTeTrni
M OyoylmMx HarpaB/IeHUI MCCIeOBaHMIA, BKIHOUAs MMMYHOTEpAnuio M TPely3MOHHYIO
MeIULVHY, IOAYEPKMBAETCS KaK KPUTUUECKM BasKHAS IJ1s YIIyUlLIleHUSI Pe3yAbTaTOB JIeYeHUS
MaleHTOoB.

KnroueBbie cmoBa: MeHI/IHI‘I/IOMa, AVATrHOCTUKA, I€UE€HNE, XUPYPINA, Tyde€Basd T€pann.

© 2025. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CC BY, which allows others
to freely distribute the published article, with the obligatory reference to the authors of original works and original publication in this journal.
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Introduction

Meningiomas arise from arachnoid cap cells in the meninges and constitute approximately
36% of primary intracranial tumors [1]. The World Health Organization (WHO) classifies them
into Grade I (benign), Grade II (atypical), and Grade III (malignant) based on histopathological
and molecular features, with recurrence risk escalating across grades [2]. Often asymptomatic
and detected incidentally via imaging, meningiomas can also present with seizures, focal
deficits, or intracranial hypertension, necessitating intervention. Advances in diagnostic
imaging and molecular understanding have refined detection and prognosis, while treatment
options—ranging from observation to surgery and novel therapies—continue to evolve. This
review comprehensively explores these advancements, focusing on diagnostic precision and
therapeutic innovation.

Comprehensive Review
Literature Review

Epidemiology and Risk Factors

Meningiomas predominantly affect adults, with incidence peaking between 60 and 70
years and a notable female predominance (2:1), potentially linked to hormonal influences
like progesterone receptor expression [3]. lonizing radiation, a well-established risk factor,
increases incidence decades after exposure, as seen in atomic bomb survivors and patients
treated with cranial irradiation [4]. Neurofibromatosis type 2 (NF2), caused by mutations in
the NF2 gene on chromosome 22, predisposes individuals to multiple meningiomas, often
presenting in younger patients [5]. Emerging research also explores obesity, diabetes,and head
trauma as potential contributors, though causality remains debated [1]. Environmental and
genetic interactions likely underpin meningioma etiology, warranting further longitudinal
studies.

Diagnostic Advances

Neuroimaging drives meningioma diagnosis, with MRI as the cornerstone due to its ability
to delineate tumor margins, dural attachment, and edema. Typical features include a
homogeneous, contrast-enhancing mass, often with a “dural tail” sign [6]. Advanced MRI
techniques—diffusion-weighted imaging (DWI), perfusion imaging, and magnetic resonance
spectroscopy—enhance differentiation of tumor grade by assessing cellularity, vascularity,
and metabolic profiles [5]. For example, lower apparent diffusion coefficient (ADC) values on
DWI correlate with higher-grade meningiomas due to increased cellular density [6].

Positron emission tomography (PET) with somatostatin receptor ligands (e.g., 68Ga-
DOTATATE) has emerged as a powerful adjunct, particularly for skull base meningiomas or
post-treatment evaluation, distinguishing tumor from scar tissue with high specificity [7].
Histopathology, guided by the 2021 WHO classification, remains definitive, incorporating
molecular markers like TERT promoter mutations, CDKN2A/B deletions, and SMARCE1
alterations to predict aggressive behavior [2]. Liquid biopsies detecting circulating tumor
DNA are under investigation, offering a non-invasive diagnostic frontier [8].

Treatment Modalities

Management hinges on tumor characteristics and patient health. Asymptomatic Grade I
meningiomas, often incidental, may be monitored with serial imaging, as growth rates are
typically slow (0.5-2 mm/year) [4]. Symptomatic or enlarging tumors usually require surgery,
aiming for Simpson Grade I resection (complete tumor and dural removal), which minimizes
recurrence to less than 10% at 10 years [5]. However, locations near critical structures—e.g.,
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cavernous sinus or optic chiasm—often preclude total resection, necessitating subtotal
approaches (Simpson Grade I1I-1V) with higher recurrence rates [9].

Radiotherapy complements surgery, particularly for Grade II/III or inoperable tumors.
Stereotactic radiosurgery (SRS) delivers precise, high-dose radiation, achieving 90-95%
control for small Grade I meningiomas, while fractionated radiotherapy suits larger lesions
near eloquent areas [9]. Adjuvant radiotherapy post-resection reduces recurrence in atypical
meningiomas, though survival benefits in malignant cases remain modest [10].

Systemic therapies have historically lagged, with chemotherapy (e.g., hydroxyurea,
temozolomide) yielding limited responses [11]. However, molecular advances are reshaping
this landscape. Somatostatin receptor expression has spurred trials of analogs like octreotide,
with variable efficacy [12]. Angiogenesis inhibitors (e.g., bevacizumab) target VEGF in
recurrent meningiomas, stabilizing disease in small cohorts [13]. Inmunotherapy, including
PD-1/PD-L1 inhibitors, is being explored for high-mutation-burden tumors, with early-phase
trials showing promise [8] mTOR inhibitors like everolimus also target the PI3K/AKT pathway,
offering a precision medicine approach [11].

Discussion

The evolution of meningioma diagnosis reflects a synergy of imaging and molecular science.
MRI’s precision, augmented by DWI and PET, allows earlier detection and grade prediction, yet
challenges persist in distinguishing benign from malignant tumors preoperatively. Molecular
profiling, integrating TERT mutations and other markers, enhances prognostic accuracy but
requires broader clinical adoption and cost reduction [2]. Disparities in access to advanced
diagnostics, especially in resource-limited regions, further complicate equitable care [7].

Surgery remains the gold standard for symptomatic meningiomas, yet recurrence—30-40%
for Grade II and 50-80% for Grade III—underscores its limitations [5]. Intraoperative
technologies like fluorescence-guided resection (e.g., 5-ALA) and neuronavigation improve
extent of resection, particularly in eloquent areas, but their availability is not universal [6].
Radiotherapy’s role has solidified, with SRS offering excellent control for small tumors,
though long-term risks like secondary malignancies or neurocognitive decline warrant
caution, especially in younger patients [10].

Systemic therapy’s slow progress reflects meningiomas’ molecular heterogeneity. While
bevacizumab and mTOR inhibitors show potential, their efficacy is confined to subsets of
patients, highlighting the need for biomarker-driven trials[11,13].Immunotherapy’s successin
other cancers fuels optimism, but meningiomas’ low mutational burden may limit checkpoint
inhibitor efficacy, necessitating combination strategies [8]. Skull base meningiomas exemplify
treatment dilemmas, balancing tumor control with cranial nerve preservation—often best
achieved via subtotal resection plus SRS [9].

Patient-specific factors, including age, comorbidities, and tumor biology, increasingly
guide management. Elderly patients with incidental meningiomas may benefit more from
observation than aggressive intervention, while younger patients with NF2-associated tumors
require lifelong surveillance [4]. Psychosocial support and shared decision-making are vital,
particularly for asymptomatic cases where “watchful waiting” may provoke anxiety [1].

Future advances hinge on integrating diagnostics and therapeutics. Artificial intelligence (AI)
could refine imaging interpretation, predicting tumor behavior from radiographic features,
while gene-editing technologies like CRISPR may target NF2 mutations [6]. Collaborative
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registries and international trials will accelerate these innovations, addressing gaps in rare
Grade III meningioma management.

Conclusion

Meningiomas exemplify the intersection of diagnostic sophistication and therapeutic
challenge. Advances in MRI, PET, and molecular profiling have sharpened diagnostic
precision, while surgery and radiotherapy remain foundational treatments. Emerging
therapies—targeting somatostatin receptors, angiogenesis, and immune checkpoints—signal
a shift toward personalized care, though their full potential awaits rigorous validation.
Multidisciplinary collaboration is essential to navigate meningiomas’ complexity, particularly
for recurrent or malignant subtypes. Future research must prioritize accessible diagnostics,
novel therapeutics, and patient-centered outcomes to transform meningioma management
in the coming decades.
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OCOBEHHOCTUN ®U3UYECKOIO PA3BUTUA TYBUHOULIMPOBAHHBLIX OETEN U
NOoAPOCTKOB B BO3PACTE 6-15 JIET (XKAJIANN-ABAICKAA OBJIACTDb)

CagpipoBa Hyprynb AfpiirasmueBHal
'k.M.H. JKanayn-A6aacKoro MeXXIyHapOIHOTO YHUBEPCUTETA, I. XKanman-Abazd KbipreiscraH

AuHoTauusa

OueHka nokasaTesneii GuU3MUeCKOro pa3BUTHUS JieTeli U MOAPOCTKOB, SIBJISIETCSI OCHOBHBIM
KpUTepyueM OLleHKM 310POBbi. BakHeIMM 371eMeHTOM MOHUTOPUHIA COCTOSTHUS 30POBbS
MIO/IPACTAIOIIEero MTOKOJIEHUS SIBJIIeTCSl HabMoIeHe 32 pOCTOM M pa3BUTMEM ITOAPOCTKOB,
CTOSIILIMX Ha ITopore B3pociioi xku3uu. B LlenTpanbHo# A3un y Kelprbi3cTaHa OYeHb BbICOKME
1oKasaresy 3aboeBaeMocTy TyoepKysme3om Ha 100 Teic. HaceneHus. CrpaHa Ha 50% o6rousieT
Tamkukucral u Ha 76% — Kazaxcrad. [To gaHHbIM HaioHasbHOro 1ieHTpa QTU3MaTpun,
B 2023 romy B KbIpreiacTaHe HaOII0IAIOCh CHISKEHME 3a00/1eBAEMOCTM TyOepKy/Ie30M I10
CpaBHEHUIO C TpeabIayIMMu rogamu. B 2023 romy cHusmaach 3a60/1eBaeMOCTb TyOEpKyJ1e30M
cpenu peteil, coctaBuB 11,9 Ha 100 Tbic. Hacenenus (B 2022 romy — 14,5 Ha 100 TbIC.
HaceneHus1). YpOBeHb 3260/IeBa€MOCTH TyOEpKy/Ie30M Cpeay IMOAPOCTKOB 3a IMPOIILIbIN TO
HEMHOTO0 IOBbICMIICS U cocTaBui 41,2 Ha 100 Teic. Hacenenusd (B 2022 rogy — 29,8 Ha 100 Thic.
HacejeHusl).

KinoueBbie cioBa: (usnueckoe pasBuTue, TyOMHPUIMPOBAHHBIE [E€TH, TyOepKy/es,
310pOBbe, IeTU

FEATURES OF PHYSICAL DEVELOPMENT OF TUBERCULOSIS-INFECTED
CHILDREN AND ADOLESCENTS AGED 6-15 YEARS (JALAL-ABAD REGION)

Sadyrova Nurgul Adylgazievna!
'Ph.D. Jalal-Abad International University Kyrgyzstan, Jalal-Abad

Abstract

Evaluation of physical development indicators of children and adolescents is the main criterion
for assessing health. The most important element of monitoring the health of the younger
generation is monitoring the growth and development of adolescents who are on the threshold of
adulthood. In Central Asia, Kyrgyzstan has very high rates of tuberculosis per 100,000 population.
The country is 50% higher than Tajikistan and 76% higher than Kazakhstan. According to the
National Center for Pathobiology, in 2023, Kyrgyzstan saw a decrease in tuberculosis incidence
compared to previous years. In 2023, the incidence of tuberculosis among children decreased,
amounting to 11.9 per 100 thousand population (in 2022 - 14.5 per 100 thousand population).
The incidence rate of tuberculosis among adolescents increased slightly last year and amounted
to 41.2 per 100 thousand population (in 2022 - 29.8 per 100 thousand population).

Keywords: physical development, tuberculosis infected children, tuberculosis, health,
children
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Hennb
CpaBHMTe/IbHAS OLEHKA M aHalu3 BIUSHUS MHOUIMPOBAHHOCTM TyOepKylne3oM Ha
0COOEHHOCTY (PU3MUECKOTO Pa3BUTHSI IETEN U OIPOCTKOB.

C menbio U3ydyeHUs 0cobeHHOCTel MOPOOPYHKIMOHAIBHOTO Pa3BUTHUS IeTel, TPOBeIeHO
CpaBHUTEJIbHOE WCCIeNOBaHMe aHTPOIIOMETPpUUYECKUX TIIoKas3arenein y 322 gerein u
TTOAPOCTKOB B BO3pacTe OT 6 10 15 JIeT, COCTOSIIIMX HAa AMCIIAHCEPHOM yueTe, U 261 3I0pOBBIX
neteii (KOHTpoibHAasl Tpymra). [IpoBenéH c6op MepBUUYHOTO MaTepuana, GopMuUpoBaHNE
QHATUTUYECKUX TaOINII, CTaTUCTUUECKast 00paboTKa JaHHBIX M aHA/IN3 Pe3y/IbTaTOB.

BBenenue

IeTyu ¥ MOAPOCTKM - 3TO OCHOBHASI MHAMKATOPHAs TPyIia HaceJeHUsl, OCTPO pearupymoiast
Ha HeOnarompusTHble (aKTopbl OKpyxkatoiieit cpeabl [O.A. ByroBa u coaBT., 1998; A.A.
bapaHos, 1998; 1999; C.I. KpuBomekos u coast., 2000; 3.M. Ka3uH u coasT., 2006], B TOM
YlCc/ie Ha pacIpocTpaHeHne MHPEeKINN.

OCOOEHHOCTHI0O COBPEMEHHOJ CAHUTAPHO-IMUIEMMUOIIOIMUECKO CUTyalluu, SIBJISIETCS
TIOBBIIIEHME YPOBHS 3abosieBaeMoCT Ha (PoHe pocTa MHOUIIMPOBAHHOCTHU, BBISBJISEMOI
yKe B MJIaJlleM JOUIKOJIbHOM M IIKOAbHOM Bo3pacrax [M.A. CupeHko u coasrt., 2004; A.®.
CrykasioB 1 coaBT., 2007; X.H. Xanadan, 2013].

®usnueckoe passutue (OP) mereli  MOAPOCTKOB —3TO YHUKAIbHBIN KPUTEPUIT 3T0POBDS,
KOTOpBI TTO3BOJISIET OI€HUTh, KaK IVIOOajbHble M3MEHEeHMSI OMONIOrMYecKoit IPUPOIbI
pa3BUTUS YelIOBeKa, TaK U ObICTPOTEeUHbIe M3MEeHeHUs B Moy [1].

MeTonpl M3ydeHUs] (U3NYECKOTO PasBUTUS Y JeTeil BKIIUAIT: M3MEpPEeHMe pa3MepoB
M Macchl Tejna (AHTPOIIOMETPUS WM TIeAOMEeTpUsi), OCMOTP U OIMCaHMe IPU3HAKOB
TEJOCTIOXKEeHMSI M BHENIHEero o06/MKa (COMAaTOCKOIMMS), AMHAMOMETPUIO, MCCIeIOBaHMe
busuyeckoit paboTOCIIOCOOHOCTH C TIOMOIIIBIO CTEI-TECTa U BeJIOSPTOMETPUN.

[nunHy Teya, MacCy Teja, OKPY>KHOCTb TPYIHON KJIeTKM (TOTaJlbHble pa3Mepbl) CYUTAIOTCS
Haubojee CyIIeCTBEHHBIMM MEIMKO-COLMAJbHBIMM ¥ CAHUTAPHO-TUTMEHUYECKUMMU
ToKa3aTeJIsiMI, I10 KOTOPbIM B OIIpeie/IeHHOM Mepe MOXKHO CYOUTb KaK O IMOJIOXKUTEIbHOM, TaK
1 00 OTpUIIATEIbHOM BIMSIHUM 3a00/1€Ba€MOCTH, YCIIOBUIA JKMU3HY, ¥ (AKTOPOB OKpY>KalolIeit
Cpenbl Ha OPraHM3M pacTyllero ¥ pasBuBalolerocs yeaoseka [2, 3].

Tyb6epkyrnes y meTeii, IpoTeKaeT, Kak XpoHMUeCcKoe MHGEKIIMOHHOe 3abo/ieBaHNe, TeueHne u
MCXOJl, KOTOPOTO B GOJIBINION CTEIeH! 3aBUCUT OT COTIPOTMBIISIEMOCTH JIETCKOTO Opranusma [4].

B pa6otrax E.A.ApkuH [5] ykasbiBas, 4TO TybGepKy/ie3Hasi MHTOKCUKALVS TPeICTaBsieT
coboit yactyio ¢opmy 3aboseBaHusl. Y meTeit ¢ TyOepKy/nie30M 3TOT BUJ, MHTOKCUKAIUU
XapaKTePU3yeTCs LeJIbIM PSIIOM IIPOSIBJIEHMI, KOTOPbIE B JOIIKOIbHBIE TOAbI CKIAAbIBAIOTCS
B OINpelleJIEHHYI0 KIMHUYECKYI KapTuHy. OCHOBHbIE UepThbl 3TOV KapTMHBI COCTABJISIIOT:
OTCTaBaHMe B POCTe UM OCOOEHHO B Bece; IOTepsl almeTuTa; AJIMHHAs, y3Kas, IIocKas
Ipydb; yBeIMUYeHMEe U YIUIOTHEeHMe auM@aTUUeCcKMUX >Kejle3; HepBHAs BO30yIMMOCTb,
YYBCTBUTEIBHOCTD, OBICTPAST YTOMJISIEMOCTD, TOJIOBHbIE O0JIN; TTOBBILIEHNE TEMITEPATYPhI 10
37-37,4 TpagycoB; MOJIOKUTEIbHBbIE TyOEPKY/IMHOBbIE peaKIVi; YMEHbIIEeHHOe KOJINYEeCTBO
reMoIIO6MHA ¥ KPaCHBIX KPOBSIHBIX IIAPUKOB [6].

[IpoBemeHO  CpaBHUTENbHOE  MCCAeIOBaHME  AHTPONIOMETPUUYECKMX  ITOKa3aTeseil
TyOUMHUIMPOBAHHBIX 322 meTeli U TOAPOCTKOB (54,7% OT 0011IeT0 unc/a AeTeit), COCTOSIINX
Ha JaucraHcepHoM ydeTe B JKaman-A6amckom 06/1aCTHOM IieHTpe 60pbObI ¢ TyOepKy/Ie30M
umMmenn P.I. bayspa’.
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[To mepe B3powieHNs MHPUIMPOBAHHOCTh TYOEPKYJIe30M HeTeii cHukaeTcs. Hambosbas
MHQULMPOBAHHOCTh OTMeUaeTcsl cpeayu neteit 6-8 neT. YoenbHbIi BeC MHGUIIMPOBAHHBIX
JeTeil 3TOro Bo3pacra Bapbupyet ot 13,7+2,1% (8 net) mo 19,9+2,2% y pnereit 6 u 7 ner.
Haumnnast ¢ 11-yieTHero Bo3pacrta, MHGUIIMPOBAHHOCTD IMOJIPOCTKOB CHIDKAETCSI M HAXOIUTCS
IIPMMEPHO Ha OOMHAKOBOM YPOBHE.

 Tabnuya 1 — IMTonoso3pacmuoe pacnpedeneHue demeti, COCMOSAWUX HA OUCNAHCEPHOM yueme 8
JKanan-A6adckom obnacmHom yeHmpe 60pv0Obl ¢ mydepkynezom umenu P.I. bayspa

MasipumKu HeBOUKM Bcero

N Bospacr abc. unceio y,z];eerb(l%l i abc. uncio y;};eerb(};)I i abc. umcio y’ieelzb(};/:)l i
1. 6 ner 29 19,1 35 20,6 64 19,9
2. 7 net 32 21,1 32 18,8 64 19,9
3. 8 ner 20 13,2 24 14,1 44 13,7
4. 9 ner 9 5,9 13 7,6 22 6,8
5. 10 net 15 9,9 18 10,6 33 10,2
6. 11 ner 9 5,9 8 4,7 17 5,3
7. 12 net 11 7,2 9 5,3 20 6,2
8. 13 ner 9 5,9 14 8,2 23 7,1
9. 14 ner 10 6,5 9 5,3 19 5,9
10. 15 ner 8 5,2 8 4,7 19 5,9
11. Utoro 152 100,0 170 100,0 322 100,0

Ins ynobcTBa aHanMn3a MHOUIIMPOBAHHBIX TYOepKy/Ie30M JIeTU pas3jie/ieHbl Ha BO3pacTHbIe
rpyribl (pucl).

OT ob1ero unciia 06caeIOBaHHbBIX AETel U IMTOAPOCTKOB 47,2%2,8% COCTaB/SIIOT MaJIbUMKIU U
52,8+2,8% neBouku. Bce obcmemoBaHHbIe IeTH ObLIM ITOApa3aeaeHbl Ha 4 PYIIIbI.

53,5 o2.B
53.3
n le}
g 60,0
22.9
i 400 -
# 30,0 el A 10
; 13,2
20.0 1 1.8 __.
2'e
o - : A i A
or6 oo 8 5-11 maT 12-13 meT 14-15% neT BCEro
T
| B MAansYHEd Fal=]=Te ST |

Puc. 1. Ilonoso3pacmHoie 2pynnsl UHQUUUPOBAHHBIX MybepKyne30m demeti
JKanan-Ab6adckozo 061acmHozo ueHmpa 60pv0sl ¢ mybepKynie3oM.
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[TepBast Bo3pacTHas rpymmna — TyouHGuUIMpoBaHHbIe geTu 6-8 yeT (Majabuuky — 53,3+2 8%
u neBouku — 53,5+2,8%). Bropas Bo3pacTHas rpymrma - 9-11 get (Manpunku — 21,7%2,3%,
IeBOukyu — 22,9%2,3%). TpeTbsl Bo3pacTHas rpynna - 12-13 jger (manpumku — 13,2+1,8%,
neBouky — 13,5£1,9%). UeTBepTasi Bo3pacTHas rpyrmmna - 14-15 net (manpumku — 11,8+1,8%,
neBouky — 10,0+1,7%).

AHanM3 rapMOHMYHOCTM (DU3UUECKOTO PasBUTHUS IPOBOAMJICS TIO pe3ylabTaTaM OLIEHKMU
METOIOM CUTMaJIbHBIX OTK/JIOHeHMii. Macca Tena y 6-8-JeTHUX TyOMH(DUIMPOBAHHBIX
MaJIbuMKOB (Tabs. 2) Komebaercst ot 17 go 30 Kr, cpemunii Bec paBeH 22,0+3,8 kr. BeanunHa
(baKkTMIECKOTO OTKJIIOHEHMS OT -5 10 +8 KI, CUTMaJIbHbIX OTKJIOHeHMi1 ot -1,7 go +2,8.

e Tabnuya 2 - CpasHumensHslli AHAIU3 2APMOHUUHOCMU PA38UMUs
MmybuHpUUUPOBAHHBIX MANTBLUUKOS 6-8 siem

Manbunku «JI» JKanan-A6amckuit OLIBcT

Ne ITokaszaTenb
Macca Tena HnuHa Tena OI'K
1. | UnpmuBuAyanbHbI IOKa3aTelb oT 17 no 30 kr ot 115 1o 136 cm oT 52 10 63 cM
M 22,0+3,8 118,4%3,6 55,9£2,2
2. | CranHm. mokasaTenib
o 2’9 4,4 4’8

or—-3,4cmpgo +12,6 oT — 3 cM Jo0 +5,0

3. | BenrmunHa ¢aKkTMUeCKOTO OTKJIOHEHMUSI | OT - 5 KT 10 +8 KT oM oM

4. | BenuuuHa CUTMaJIbHOTO OTK/IOHEHUSI or-1,7 o +2,8 or-1,0 mo +4 or-1,310+1,5

BenuuymHa curMaabHbIX OTKIOHeHM1 oT -1,0 go +1,5.

W3 puc. 2 BuaHo, uTo 40,7% MabuMKOB 6-8 JIeT MMesv CpeHIo Maccy Tena. Huskyo maccy, oueHb
HM3KYIO Maccy Tesna uMes 40,7% MaabuniKoB. VI30bITOUHYI0 Maccy Tesa umMen 9,9% neTeii.

45

41,9
Ly s na n-aoGEa Fide B W oot o racca O H

Q0

35 -

ag -

25

20 19,7 13,7

1%

10 -

5.9 3?3?_1_-.5
o~

& - 2,0 g +1,5 +3

WMk Ch s,

Puc. 2. YoenwvHolii 8ec (%) aHanu3a 2apMoHUYHOCMU my6qubuuupoeaHHblx
6-8-1emuux ManpvuuxKos
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e Tabauya 3 - AHanu3 2apMoHU4UHOCMU pazsumus degouexk 6-8 em

Ne JKanman-A6anmckuit OLIBcT
ITokasarenb
1 Macca Tena IlyivHa Tena OTK
1. | InpuBuOya/ibHbBINM IOKa3aTelb ot 18 1o 30 kr or 110 1o 133 cm ot 45 1o 65 cm
2. CraHg. moKa3saTeb M 20,3%£3,9 117,3£6,8 51,339
© 3,8 5,3 4.4
3. BennunHa pakTMUeCcKoro OT = 2,3 KT 10 49,7 KT or-"7,3cmgo +15,7 | or-6,3 cm o +13,7
OTKJIOHEHMSI M M
4. | Bemrunna curmansHoro oT-3,8 110 +2,5 oT-5,2 710 +2,9 oT- 3,9 10 +3,1
OTKJIOHEHUS

*[IpumeuaHrue — M — cpedHsAs 8enUUUHA, o — CPeOHeK8aAdpamu4eckoe 0mKaoOHeHUe.

[To OIK, 54,2% neTeit, Meny y3KOTPYAOCTh U BbIpaskeHHYIO Y3KOTIPYAOCTb, Y 30,8% mereit
OTK 6bl1a cpenmHeii 1160 HIKe cpeHeli. iMmenu MMpoKorpyaocTs 6,1% meTeii.

Pe3ynbTaTbl  CBUAETEJbCTBYOT O  JUCTAPDMOHMYHOCTM  (U3UUECKOTO  Pa3BUTHUS
TyOMHPUUMpPOBaHHBIX AeTeit B JKaman-A6amckoii 061acT M pasHATCS 0 CPaBHEHUIO C
IaHHBIMY LIeHTUIbHBIX WKaJ B. O. beikosa (2004) [7]

Cpemumii mokasarenb OI'K mast meBouek - 51,3+3,9 u 61,0¥1,4 ¢ mOCTOBEpPHOCTBIO t=2,3
@aKTMYECKUM OTKJIOHEeHUeM — 2,3 ¢cM 1 +9,7 cMm. BennumHa curMaabHbIX OTKJIOHEHMIA OT -
3,96 mo +3,1c. 13 uncia ob6ciemoBaHHbBIX TYOMHGUIIMPOBAHHBIX IeBoUeK 6-8 JieT 1Mo Macce
tena, 49,4% umenu M * 1o, 6,6% M +-1,3¢ (HmsKe cpenHeir), 30,7% - 2,8c (medumut macchbl
Tena) u 6,6% -3,8c (BbIpaskeHHbIV medUIIUT Macchl Tena). 2,2% +1,2c u 4,4% +2,8c BbIIIe
cpemHei v M30BITOUHYIO MacCCy Tesa.

ITo pocty, 50,5% o06C/IemoBaHHBIX AE€BOUEK JAHHOTO Bo3pacta — uMmenu M * 1o (cpemHee
pasButKe pocra),8,7% - 1,20 (HKe cpenHero), 4,4% - 1,5¢ (Huskwmit), 2,2% - 0o 5,2¢ (o4eHb
HU3KUI pocT) u 13,2% +1,20 (BbIlIE cpenHero), 11,0% +2,36 (BbICOKMIA poCT) 1 okoio 10% (9
IeBouek) +2,96 (0ueHb BbICOKMUI POCT).

[ nstolieHKY GU3MYecKOro pa3BUTUSI TYOMHOUIIPOBAaHHbIX IeTelt, TIPOBeeHO CPaBHUTEIbHOE
Mccaeq0BaHue aHTPOIIOMETPUYeCKUX IToKasaTesnei (Tabt. 4).

e Tabnuya 4 - CpasHumenbHas OUeHKAa Gu3uueckozo pazsumust 603paAcmHbIX
2pynn 300p08bix U MYOUHGUUUPOBAHHbIX demeti

Ne Bos- qMCH? Macca Tena, Kr InuHa Tena, cM OIK, cm
o | pact, Ip. | AeTen
oAbl M ﬂ M .U. M ,H, M ,Z[
+ +
K 44| 16| 2404384 | 2420424 | 1319722 | 131523 1) 2in 1 A | 61,7433 AA
Ll oes AA AA
O | 81|91 22,0+3,8 20,3%+3,9 118,4%3,6 117,3%6,8 55,9%2,2 51,3+3,9
i .
) 911 K | 43| 46 32,4%3,0 32,0%£2,9 137£2,2 A | 138,7%¥2,2 A 67£3,0 A 7 A2’8 A;
O [33]39 30,9+3,6 | 33,0+2,9A | 132,4%2,9 | 134,4*25A 62,6%2,2 63,8+3 2
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+
K | 51|26 36,8+3,0A | 38,9%32 | 146,5+2,2 A 148,5+2,3 71,0£2,8 AA | 70,0£3,0 AA
3. | 12-13 AA
O |20(23| 32,0822,5 | 31,4%2,9 | 143,5:25 | 141,5%2,9 | 62,325 63,5+1,6

+
4. | 14-15 AA

O |18|17| 42,8+2,2 |[50,9+1,94 | 153,6+2,0 | 154,2£1,9 | 75,7%1,9 72,6%1,4

160,6+2,5 77,8+2,9 78,1%2,8A

Ipumeuarue - A - p<0,05; AA- p<0,01; AAA -p<0,001 cpasH-e K ¢ O epynnoii ho noso- 8o3pacmy cpedu 00HO020
pezuoHa. A - p<0,05; A A - p<0,01; A A A - p<0,001 cpasre K c O epynnoti no nony u eo3pacmy mexdy 2-ms
pezuona, K — konmponsHas epynna (30opossie demu); O - onsimHas epynna (myburguyuposartsie demu).

B I rpymrie - (6-8-1eTHUX) geTel 10 MOJ0BO NPUHALJIEKHOCTU UMEIOTCS HIKe Clefylole
IIOCTOBEPHBIE PasiMuMs: Cpeau OeTeil TIPU CpaBHEHUM KOHTPOJbHOM C OMBITHOM T'PYIIION,
KaK Yy MaJbuMKOB, TaK U Yy [I€BOUYEK MMeeTCs NOCTOBepHble pas3nanuusi: MT KOHTPOIbHOI
rpyImnsl geteit ot 2 go 4 kr (p<0,05), AT y manbunkoB (M) - Ha 13,5 cm u y meBouek (II) —
Ha 14,2 cm (p<0,01), OTKy M - Ha 6,4 cm u [T — Ha 10,4 cm (p<0,05; p<0,01) 605bI111e, YEM B
OIBITHO¥ I'pyIIIIE.

Bo II rpymre (9-11 net) umenucs OCTOBEPHbIE pa3INuMs IIPU CPABHEHUUM C KOHTPOJILHOM
IPYIoii, B KOHTpobHOV rpyrrie 1o T u OKI, kak y MaJIbuMKOB, TaK U Y I€eBOYEK UMEIOT
nocroBepHble pasanuus (AT - Ha 4,6 cm u 4,3 cm; OKT — Ha - 4,4 cm U 7,9 CM y MaJIbYMKOB U
IeBOYEK, COOTBETCTBEHHO 0OJIbIlle, YeM B OIBITHOI rpyrrie (p<0,05).

B IIl rpynme geteit (12-13 et npu aHa/m3e roKa3aTeseil B KOHTPOJIbHON M ONIBITHOM IPyIIIiax
y manbunkoB MT Ha 4,8 kr (p<0,05), AT Ha 3 cm (p<0,05) 1 OTK Ha 8,7 cMm (p<0,01), y meBouex
B/IT Ha 7 cm 1 OT'K Ha 6,5 cm (p<0,01) 607blile, UeM B OTIBITHO TPYTITIE.

3aKkaoueHue

dusuyeckoe pasBuUTHE TYOMH(PUUMPOBAHHBIX [eTeii UM TOAPOCTKOB B CpPaBHEHUM CO
3[0POBBIMMU BBISIBUJIM JOCTOBEPHbIE pa3anuus Mo MOpPOPYHKIMOHATbHBIM ITOKa3aTesIsIM.
Y HUX OTMeualoTCs 3a7epskka (pu3nuecKoro pa3BUTHSI, O YEM CBUAETEIbCTBYIOT OCHOBHbBIE
AHTPOIIOMETpPUYECKME IlapaMeTphbl (OJMHA M Macca Teja), a TakKkKe IpeobiagaeT
IVCTapMOHMYHBIN U pe3KO AMCTapMOHUYHBIN BapMaHTbl Pa3BUTHUS He3aBUCUMO OT I10jia U
MeCTO MPOKMBAHMS.

V Ty6uHQUIIMPOBAHHbIX JIeTelt 1 O POCTKOB BbISIBIEHO CHVKEHMEe OCHOBHBIX TTapaMeTpOB
(u3nueckoro pa3BUTHS IO CPABHEHUIO C KOHTPOJIEM — AJIMHBI M MAcCChl Tela, OKPY>KHOCTU
TPYIOHOM KIETKU. Y 6-8-IeTHUX TYOMHOUIIMPOBAHHBIX JleTelt He3aBUCUMO OT moia nmo OTK
MMeITCcs mocToBepHbIe pasanuus (p<0,05). B 60/ibIIMHCTBE M3yUeHHbIN e TCKMI KOHTMHTEeHT
OTHOCUTCSI K Me30MOP(MHOMY TUITY TeTOCTOXEeHUSI (HOPMOCTEHUKN), a TI0 aHATOMUYECKUM
0COOEHHOCTSIM MPUOMMKAIOTCS K YCpeIHeHHBIM MapameTpaM HOPMBbI (C y4eTOM BO3pacTa,
1oa), 3a UCKI0UeHMeM 6-8-JIeTHUX IeBOYEK - NOIMXOMOP(HBIN (AJIMHHbIE KOHEUHOCTU U
y3KMe TYJI0BUILE)
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OTHOLWEHUE NOAPOCTKOB K 3OPOBbIO U YPOBEHb CAHUTAPHO-
TMrMEHUYECKNX 3HAHUUA

Opo3s6ekoBa Bybycaiipa Tono6aeBHa', A6gpaeBa ®epysa Acbi6eKOBHA?
'Keipreiscko-Poccuiickmii CnaBstHCKMI YHUBepcuTeT, bulkek, KeIproiacrax
2Omckuit TocymapcTBeHHbI YHUBepcuTeT, O, KbIprbi3cTaH

AHHOTaLMa

Pe3ynbTaThl aHKETMPOBAHMS ITI0 CAMOOIEHKEe COCTOSIHMS 340pOBbst 2280 MOAPOCTKOB Pa3HO
HallMOHaJbHOCTel 15-17 jieT B ABYX KpyIHbIX ropomax KP (r. Bumikek u r. Omr). Yuarimecs
COII KPCY cocTaBisuiv KOHTPOJBHYIO TPYIIIy B KOJIMYEeCTBe 232 TOAPOCTKOB TOTO Ke
BO3pacTa. A Takxke, JaHa OLIEHKA YPOBHS CAHUTAPHO-TUTMEHUUYECKON COCTOSSHUM B CEMbe
U TUTMEHUYECKMe HaBBIKM ITOAPOCTKOB. II0 JaHHBIM aHKeTMPOBaHMSI U3 aHaAM3a: Kak y
TOJPOCTKOB, TaK U Y POAUTEJIEN IMOUYTU CXOIHbI YPOBEHDb OLIEHKM CAHUTAPHOI'O COCTOSIHME
SKUJTUIIHO-OBITOBBIX YCJIOBUIA. B CBSI3M C 3TMM OIpoOIeHHbIe MOAPOCTKU (41,7%) y cebs
OTMeva/Iy HaJuuye 4acToro HaCMOpKa, OCTPOTo OpOHXMTA, THEBMOHMH, a 9,1% MOAPOCTKOB
OTMETUJTV HaJINUVe XPOHUUECKOTO CepIeuHO-COCYAMCTOro 3abomeBanms, 4,8% orpoIieHHbIe
yKa3a/M Ha 4yacTble TOJIOBHBIE OO U TUTIEPTOHUM, XPOHMUECKUIT OPOHXUT - 37,2%, KOSKHbIE
3abomeBaHus - 1,2%, 6ecIioKoiCTBO U mernpeccun - 2,8%, apTpo3ssl - 0,5%, 6pOHXMATBHYIO U
ajIjieprudeckme acTMmsl 2,7%. 13 Bcex 00c/iemoBaHHbIX 69,3% BBIXOIIIbI M3 HEITOJIHBIX CEME,
510 Ha 100 06cnemoBaHHbIX OT 38 M0 50 crydyaeB B rpyimne oHome 1 oT 20 go 30 cayyaes B
TPYyIIIie JeBYIIEeK.

KiroueBsble CJIOBa: CaMOOI€HKa, 3I0POBbS, ITOAPOCTKM 15-17 1eT, CaHUTapHO-TUTMEHUYECKIE
COCTOSIHME, TUTM€HNUYeCKIe HaBbIKA

THE LEVEL OF SANITARY AND HYGIENIC KNOWLEDGE AND SELF-
ASSESSMENT OF ADOLESCENT HEALTH IN THE KYRGYZ REPUBLIC

Orozbekova Bubusaira Tolobaevna!, Abdraeva Feruza Asylbekovna?
'Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan
2Osh State University, Osh, Kyrgyzstan

Annotation

The results of a self-assessment survey of the health status of 2280 adolescents of different
nationalities aged 15-17 in two major cities of the Kyrgyz Republic (Bishkek and Osh). Students
of the KRSU Secondary School made up a control group of 232 teenagers of the same age. The
assessment of the level of sanitary and hygienic situation in the family and hygiene skills of
adolescents is given. According to the survey data from the analysis: Both adolescents and
parents have an almost similar level of assessment of the sanitary condition of housing and
living conditions. 41,7% of adolescents reported frequent colds (runny nose, acute bronchitis,
pneumonia) and associated them with the sanitary and hygienic condition of their homes,
9,1% of adolescents noted the presence of chronic cardiovascular diseases, 4,8% of frequent
headaches and hypertension, 37,2% of chronic bronchitis, 1,2% of skin diseases, anxiety
depression 2,8 %, osteoarthritis 0,5%, bronchial and allergic asthma 2,7%. In 69,3%, the rate
of single-parent families ranges from 38 to 50 cases per 100 persons.
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AKTya/JIbHOCTDH

OmHMM M3 BaKHBIX IMPOOGJIIEM KOTOpPasi XapaKTepu3yeT 3I0POBbs IMOJPOCTKOB 00yCIOBIEHA
CMeHOJ (HaKTOpPOB IATOJOTMM, KaK IHpeobnagaHueM HeMHGEeKIMOHHBIX 3SHAOIe€HHBIX
dbakTopoB 3260/IeBA€MOCTY ¥ CMEPTHOCTU [1] ¥ OTHOCUTENbHO HU3KMIT YPOBEHDb KYJIbTYPhI
3I0pPOBbSI U KYJIbTYpbI TIOBeHeHusI B chepe 3M0poBbs [2]. A Takke, ITpeobaagaHue yacTHBIX
MEeIUIMHCKUX YCAyT (IUIaTHBIX), KOTOPbIe IIPUBENM M3MeHeHUI0 (YHKIVMOHMPOBAHUIO
rOCYJapCTBEHHOJ) TapaHTMPOBAHHONM CUCTeMbl 3apaBooxpaHeHMsi. OOHAKO, 3O0POBbS
TIOBe/IeHNe YeJI0BeKa OIpelesisieTCsl MX YPOBHEM OCBEIOMJIEHHOCTM 00 obpase >KU3HU U
3[J0POBbE OKPYKAIOIIEi Cpeibl, IJIsT KOTOPhIX CAMOOIleHKa 00pa3sa sKM3HU MMeeT OOJIbIIoe
3HAUeHMe U CIIOCOOCTBYET CO3IaHUIO TTOJIOKUTEIbHO MOTUBAIMM K CAaMOpPerysium [3-6].
VXyalieHne rmokasarTesieli 30pOBbs MOAPOCTKOB B CTpaHe, MMeeT HayYHYI0 U COLMaIbHYI0
3HAUYMMOCTb JaHHOJ IIPOOIEMBI.

Lennb

Llenbio SIBAsIETCS HA IpUMepe B IBYX KPYITHbIX ropofax Keipreidcrana (r. buiikek u r. Om).
OLIeHUTHb YPOBEHb CAHUTAPHO-TUTMEHUYECKON 3HaHUU U COCTOSIHUM B CeMbM, CAMOOLIeHKa
YPOBHS 3L0POBBSI.

MeTomuka

AHoHMMHOe aHKeTMpoBaHMe 2280 IMoAPOCTKOB pa3IMUHbIX HAlIMOHAIbHOCTEN B Bo3pacTe 15-
17 net B gByx ropopax KP (r. buiikex u r. O1ir). B aHKeTe OTpaskeHbl BOIIPOCHI KaK CaMOOLIeHKa
30pOBbsI, (AKTOPbI PMCKA HETaTMBHO BIMSIONIMX Ha 3[0pOBbE, OlleHKAa 006pasa >KM3HM,
YPOBHSI CAaHUTAPHO-TUTMEHUYECKOM COCTOSIHUM B CeMbe, TMI'MEeHUYeCKMe HaBBbIKU U [p.
(Bcero 25 Bormpoca). Yuamyecs:t COIIl KPCY cocTaB/si KOHTPOJIbHYIO IPYIINY B KOJIMYECTBE
232 mogpoCTKOB TOTO Xe BO3pacTa.

C momornibio mporpammbi Statistic 7,0 (StatSoft, 2009), mpoBeneHa craTucTuyeckast 06paboTka
MaTepuasia. HabpaHHbI MaTepuasn pe3ynbTaToB mpoBoauiach Excel 10.0 ¢ ucrmonb3oBaHmem
Habopa HermapaMeTpuUyecKux rnapamMeTpoB. [IpyHUMAanM pasanuus JOCTOBEPHBI Ha 5%-0M
YPOBHE 3HaUMMOCTH (YpoBeHb 3HaunMocTu p <0,05).

PesynbTaThl MCCIe40OBaHUA

C KakObIM 13 MOAPOCTKOB U UX POAUTENSIMU COCTaB/IeHAa aHKeTa COIIaCOBaHMs, B KOTOPOIA
OH MpeABapUTeTbHO ObLJT 03HAKOMJIEH C MTPEICTOSIIMMM UCCAeN0BAHMUSIMM U ObLIO TIOJTyYeHO
ero coriacue Ha obciaemoBaHue. CBemeHMsl 00C/iemyeMbIX BomIedinii B o6paborky 2280
MTOAPOCTKOB Pa3jIMUHbBIX HalMOHAJbHOCTEl B NIByx ropogax KP (15-17-nmet mo r. O, u
r. bumkek), u B Tom uncie yvammecss COII KPCY cocrasisioiye KOHTPOJIbHYIO IPYIIITY B
KOJIMYeCcTBe 232 CTapumx Ki1acCoB.
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e Tabnuua 1. Ceedenus 06 o6cnedyemoix noopocmiax 2. Out u 2. Buuikex,
go3pacm 15-17 aem (no HayuoHanbHOCMuU)

[IIkona KoIproi3st V36exkn [p. HALMOHAJILHOCTU Bcero
r.0111, INKOJTbHUKNA 432 39,8+1,5 | 439 | 40,5+1,5 214 19,7+1,2 1085 100
Vuamuecs COLI KPCY 109 | 46,9+32 | 41 | 17,6*2,5 82 35,3%3,1 232 100
I. BUIIKeK, HIKOAbHUKA 496 51,5+1,6 96 | 9,9+0,96 371 38,5+ 1,56 963 100
Hrtoro buikek 605 | 50,6+1,44 | 137 | 11,5+0,9 453 379+1,4 1195 100
Bcero: 1037 | 45,5+1,0 | 576 | 25,3%0,9 667 29,3+ 0,95 2280 | 100

Kak BumgHO 13 Tab:. 1. 110 yaeJIbHOMY BeCy pecIioHAeHThI cocTaBwim I. Omr 47,58+1,0%, a T.
Buiikek - 52,41%1,44%. Ilo HallMOHAJbHOMY COCTaBY: KbIPTbI3bl — 39,8%+1,5% u 50,6%+1,4%;
y36exku - 40,5%1,5% u 11,5%0,9%; npyrue HaumoHasbHOCTM 19,7%£1,2% wmu 37,9£1,4%
COOTBETCTBEHHO M3 BcexX o0OcimemoBaHHbIX. Torma, yuamiuxcss COIIl KPCY (KOHTpoJsibHas
TPYIIIIa) COCTaBUJIM KbIPThI3bI 46,9%3 2%, y36eku — 17,6+2,5% u gpyrue HaMOHAJIbHOCTU —
35,3+3,1%.

e Tabnuya 2. BospacmHas cmpykmypa yuawjuxcs 15-17 nem

[llxona 15 16 17 Bcero
r. O111, IIKOJIbHUKMA : 397 36,6x1,5 | 345 | 31,8*1,4 | 343 | 31,6*1,4 | 1085 100
Yuarnuecst COLI KPCY 97 41,8+32 | 83 | 35,8+31 52 | 22,4+2)7 232 100
I. BUIlKeK, IIKOIbHUKU 516 53,6£1,6 | 338 | 35,1+1,5 | 109 | 11,3+1,0 963 100
HUtoro buikek 613 51,3*1,4 | 421 | 35,2¥14 | 161 | 13,5%#1,0 | 1195 | 100
Bcero: 1010 | 44,3+1,0 | 431 | 33,6+1,0 | 240 | 11,8+0,7 | 2280 | 100

[To maHHBIM Halllero aHaausa (Taobs. 2.) BO3pacTHas CTPYKTYpa MCCAeIOBAaHHBIX COCTABJISIIN
1o r. bumkexk: Bcero 15 - netaue 51,3%1,4%; 16 net — 35,2+1,4%; 17 net — 13,5¥1,0%, a o T.
Omr 15 - netHme 36,6+1,5%; 16 ner - 31,8+1,4%; 17 net - 31,6%*1,4%. I'lo I. BUIlIKeK IIKOJIbHUKA
u B COLI KPCY (kak KOHTpojbHas rpymmna) 15 - netuue 53,6%1,6% u 41,8+3,2%; 16 ner -
35,1%1,5% mn 35,8+3,1%; 17 net - 11,3%*1,0% u 22,4+2,7% COOTBETCTBEHHO.

[TapamienbHO ObUIO MIPOBEEHO aHKETMPOBaHME TMOAPOCTKOB U ceMeii 10 X caMOOlleHKe
YPOBHS CAHUTAPHOM U TUTUEHNYECKOM COCTOSIHUM B CEMBE.

Hayka mokasbIBaeT, OMPSITHbIVI pebeHOK UyBCTBYeT Cebsl yBepeHHee, jierue agarnTupyeTcs
B coumyMme. Yepes rurneHmnueckoe BOCIIUTAHME OH MPUBBIKAET 3a00TUTHCSI O CBOEM Tejle U
3I0POBbE B 1[€JIOM, ¥ 3T YCTONYMBbBIE PUBBIYKM JTUYHOI I'UTYEHbI IPUBUBAIOTCS (TIOMbITh
PYKMU Tiepe[ eoit, MOYMCTUTD 3yObI TTepel CHOM M YMBIThCSI yTPOM) C MaJIbIX JIET B CEMbeE.
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e Tabauya 3. CamooyeHKa ypo8Hs CAHUMAapHOL U 2u2ueHU4eckoli COCMOosIHUU 8 CEMbe

ITokasaTenu OreHka [Mogpoctku | Pomutenu

XOPOLIN 28,6 0,1 26,3+23

O61as oleHKa CaHI/ITapHOI/IUCOCTOHHI/I]/I IIOBIETBOPHTEMbHELA 534411 51,3403
SKUTUIITHO-OBITOBBIX YCIOBUIA

Hey[,0BJIeTBOPUTEbHBIN 18,0% 0,7 22,4+1,8

XOPOLINI 10,2 +0,6 16,4 +2,0

O611ast oLleHKa TUTMeHMYeCKMX HaBbIK YOOBJIETBOPUTETbHBIN 62,8%1,1 58,8 +2,4

HEYIOBJI€eTBOPUTEbHBIN 27,0+ 1,1 248+ 1,8

Kak BuIHO, B TabGd. 3. IMMOAPOCTKU M POAUTENTM MMEIOT IMOUTU CXOIHBII YPOBEHb OII€HKU
CAaHUTAPHOM COCTOSTHUM SKWJIMIITHO-OBITOBBIX yeaoBuit: 28,6+0,1% u 26,3+2,3% olieHeHO Ha
«xoporio», 53,4+1,1% u 51,3+0,3% Ha «yI0BJIE€TBOPUTEIHLHO» COOTBETCTBEHHO.

«HeynoBieTBOpUTENIBbHO» OLIEHEHO Y IOAPOCTKOB U poauTenei 18+0,7% u 22,4 £ 1,8% cooTB.,
OTMETUB MPUUMHY Ha «HET COOCTBEHHOTO KWIbsI». B TO BpeMsl TUTMeHMYeCcKe HaBbIKM Ha
«XOPOIIO» MTOAPOCTKY OLIeHUIN 3HaUnTenbHO HKe 10,2+0,6%, yem ux poaurtenn 16,4+2,0%.
Ha «ymoBieTBOpUTENbHO» OlleHeHO MoApocTKaMu - 62,8+1,1% u pogutensimu - 58,8%2,4%.
['MrreHnyeckme HaBBIKU TPUSHAIU «HEYLOBIETBOPUTENbHbIMU» 27,0£1,1% mompocTku, a

ponutenu 24,8+1,8%.

B puc. 1.m 2. OTPpa’XeHbI Pe3Yy/IbTaTbl aHKETMPOBAHMS IO CaMOOLIEHKEe COCTOAHMA 340POBbA

IOHOIIIEe TTOAPOCTKOB.
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[To maHHBIM aHKeTMpPOBaHMeE JNUIA KaK MYKCKOTrO, TaK ¥ >KeHCKOTO Ionia r. Om ykasaau Ha
HaJIMuMe XpOHUUECKMX 3a00IeBaHMil, KOTOpble cOCTOST Ha «[I» yuere (5,7% u 8,7% cOOTB.)
M 3KaJI00bI Ha IPOSIBJIEHME YACTHBIX IMPOCTYAHBbIX 3abojeBanmii kak: OPBU, OP3, aHruHa,
JIAPUMHTUT, HACMOPK, YacTble KalUIM M Jp., CUYMTAIM vaiie cebsi 3M0POBbIMM IOAPOCTKU
MY>KCKOTro Tona (65,4%), ueM nuiia skeHcKoit rpynnbl (61,5%). Korga, skutennu r. buiiikek
yKasaau Ha 6ojiee HU3KMIT YPOBEHDb 3J0POBbBSI, OJPOCTKM MYXKCKOTO I10JIa TIPU3HAIM Cebst
3I0pOBBIMM 57,5%, a B umciie skeHCKOro 1osia — 59,8%. Ha Hanmume XpoHndyeckux 3a60eBaHMit
(Ha «/I» yyeTe) B I'pyIIIle >XeHCKOTro 1oJja ykasanu 4,7%, u 10,0% My>KCKOi1 IoJI.

[TpakTruecku 41,7% MOAPOCTKY OTMEUAJIM YacThbie POCTyAHbIe 3a0071eBaHMs KaK: HACMOPK,
OCTPBII OPOHXUT, TTHEBMOHMM ¥ CBSI3bIBAIM MX C CAHUTAPHO-TUTMEHUUYECKUM YCIOBUSIM
sxcunuina. Okono 9,1% omnpolleHHbIX MOAPOCTKOB OTMETW/IM HaIU4Me Y HUX XPOHUYECKUX
CepIevYHO-COCYAMCThIX 3abo/ieBaHMII, Ha YacTble TOJOBHbIEe O0MM U TuIepToHUM 4,8%,
XPOHMYECKU O6pOHXUT 37,2%, KOsKHBIe 3a00meBanus 1,2%, 6ecrioKoiCcTBO U mernpeccun 2,8%,
apTpo3sl 0,5%, 6pOHXMATbHYIO U ajjleprudeckie acTMblI 2,7%.

[TpuunHBI CaHMTAPHBIX YCAOBUI CBSI3BIBAJIM Ha IIOKa3aTejlb HEINOJHOM cembu (69,3%)
Y HEeyOOBJIETBOPUTE/IbHbIE B3aMMOOTHOIIEHUS B ceMbe. JlaHHbIe moka3zatenu Ha 100
006c/IeoOBaHHbBIX B TPYIIIIE Y IOHOIIIEN M Y IeBYIIeK KojaebneTcs B mpeaenax: ot 38 mo 50 u oT
20 mo 30 cry4daeB TydeHHbIE COOTBETCTBEHHO.

[ToBenmeHMe MOAPOCTKOB, HallpaBAeHHOE Ha COXpaHeHMe U YKpeIlJleHle CBOero (hu3mnueckoro
COCTOSTHMSI, 3aBMCUT BO MHOIOM OT 00Opasa M CTW/ISI KU3HU (CAHUTAPHO-TUTMEHUYECKNe
HOPMbI, pallMOHA/JIbHOE IMTaHMe, OTKA3 OT BPEIHBIX IPUBBIYEK KaK, TAOAKOKYpPeHMUS U
yIOTpeO/IeHMSI aJIKOTOTbHBIX HAIIMTKOB, (D13MuecKast akTMBHOCThD) VcciemoBaHme mokasaio,
UYTO TOAPOCTKM YBJEKAIOTCS KypeHMeM 3JIeKTPOHHBIX CUTApeT: «HEeCKOJbKO pa3 B AeHb»
BbIOpanu 12%, «HeT» 73%, «mpoboBanyu Kyputb» 9,4%, He manu oTBeT 5,6%. IIpakTudecku
84% miogpocTky MHGOPMALIMIO O 3JIEKTPOHHBIX CUTapeTax IMOTYyUYMIN OT MHTEpHeTa U Ipy3eii.
Ho, o pe3ynbraTaM aHKeTMPOBAHMS IIPOIEHT HeJOCTOBEPHOCTY JaHHBIX aHKETUPOBAHHBIX
cocrasisieT 31,8%. OTO 03HAUaeT, UTO KaXKIbIil TPEThei 13 OMPOIIEeHHbIX HAMePeHHO COJIrall
0 cebe; WM CBEPINIII CIYUATHYIO OIIMOKY, OeII0 3aIlOHST aHKeTY, He oOpalasi BHMMaHUS
Ha IOCTaBJIeHHbIe BOMPOCHI. Kak rokasbiBaeT puc. 3.y Bcex NoapocTKoB (15-17 yeT) moutu
OIVHAKOBBIII YpOBEeHb 3HaHMA. JJlaHHYIO IPo6IeMy OOCYKIAIT MeKOy C000ii, HO He C
POOUTEISIMMU.

100
62 4 65,2 67.3
50 . 376 348 327
) Ll [ =
15 ner 1& net [7 et

E BPENHD KYPEHHE MEKTPOHELIX ciraper M He 3HARDT

Puc.3. YposeHwv oceedomneHHocmu 0 8pede 3J1eKmMpOHHO20 cuzapemad.
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BriBOabBI

1.Tlo maHHBIM aHa/IM3a aHKETUPOBAHMS : y TIOAPOCTKOB, ¥ pPOAUTEIE MMEIOT ITOUTU CXOOHBI
YPOBEHB OILI€HKV CAHUTAPHOT'O COCTOSTHYME SKMJIMIITHO-ObITOBBIX YCIOBUIA, KOTOPBINY 28,6%0,1%
1 26,3+2,3% olieHeHO Ha «XopoIio», 53,4+1,1% 1 51,3+0,3% Ha «yIO0BI€TBOPUTEIbHO» COOTB.,
" He MMest COOCTBEHHOTrO Xwmibsl 18+0,7% u 22,4+1,8% OTMETWIN «HEYIOBIETBOPUTEIHHO»
COOTB. B TO BpeMsi rurmeHn4YecKue HaBbIKM Ha «XOPOILIO» MOAPOCTKY OLLeHMJIM 3HAUUTE/IbHO
Hmwke 10,2+0,6%, yem wux poputenn 16,4£2,0%. Ha «ymoB/IeTBOPUTENBLHO» OLI€HEHO
rogpoctkamu - 62,8+1,1% u poaurtensvu - 58,8+2,4%. I'mrueHmueckre HaBbIKM ITPU3HAIU
«HeynoBaeTBOpUTeNbHbIMN» 27,0¥1,1% nogpocTky, a y poaurtenen 24,8+1,8%.

2. 41,7% TIOOpOCTKM OTMeYaju YacTbie MPOCTyAHbIe 3a007eBaHMUSI KaK: HACMOPK, OCTPbIi
OpOHXUT, THEBMOHMM ¥ CBSI3BIBAIM UX C CAHUTAPHO-TUTMEHUYECKUM YCIOBUSIM SKUJINIIA.
OxkoJto 9,1% ornpoluieHHbIX IMTOJAPOCTKOB OTMETU/IM Halu4Me Y HUX XPOHUUYECKUX CepAeuyHO-
COCYIMCTBIX 3a00/IeBaHMI, HA YaCTble TOJTOBHbBIE 060U U TuiepToHUN 4,8%, XPOHMUECKIIL
O6poHxuT 37,2%, KOKHbIe 3abomeBaHust 1,2%, 6ecriokoicTBo u mernpeccun 2,8%, apTpo3sI
0,5%, 6poHXMaIbHYIO U ajuieprudeckue acTmbl 2,7%. Y 69,3% 1oka3aTesib HEIIOJTHBIX ceMeit
KosebseTcs B rpenenax ot 38 go 50 ciayyaeB Ha 100 o6ciemoBaHHBIX B TPYIIIE IOHOIIIEH U OT
20 o 30 ciy4daeB B rpyrine AeByllIek.

3. OTHOIeHMEe TIOAPOCTKOB K 3[0POBbI0 SIBJISIETCSI HEOOCTAaTOYHO M3y4eHHbIM B KP,
HEeoOXOIMMO MCC/IeTOBAHMUIA T10 BBISIBJEHMIO M YTOUHEHMIO (PAKTOPOB, CIIOCOOCTBYIOIIVX
bopMUPOBAHMIO Y TTOAPOCTKOB MO3UTUBHOTO OTHOIIEHMSI K CBOEMY 3I0POBbIO HE CMOTPSI
Ha ycaoBus Xu3HM. HacTopakuBaeT TOT (akT, UTO 5,6% He manau OTBET, U «IIPOOOBaIU
Kyputb» 9,4%, 310 OoT 5 10 15 ciryuaeB Ha 100 06c/ieoBaHHBIX HM3K0e MHOOPMUPOBAHHOCTD
IIEHHOCTHbBIE YCTAHOBKY B OTHOIIEHUY 3[I0POBbBS, IEeSITeTbHOCTD I10 €T0 COXPaHEHMUIO.

JIuteparypa

1. JKypasnesa U. B. 310poBbe MOAPOCTKOB: COLMONIOTMYECKUi1 aHanu3. — M.: I3a-Bo. UH-Ta conmonorum. PAH,
2002. - 240 c.

2. JKypasnesa U. B. OTHoOIIEHNEe K 30POBBIO MHAMBMIA U 001ecTBa. — M.: Hayka, 2006. — 238 c.

3. IOpsweB B. K., >)Kupxkos II. I. PacipocTpaHEHHOCTh HEKOTOPHIX (haKTOPOB pucKa 0Opasa KU3HM, HETaTUBHO
BJIMSIIONIMX Ha 3[I0POBbE cTapiiekiaaccHMKOB // [Teguatp. - 2018. - T.9. - N92. - C. 4954.

4. Gender and Health in Adolescence / Editors P. Kolip, B. Schmidth. - Copenhagen: World Health Organization
Regional Office for Europe, 1999. - 38 p.

5. Health and Health Behaviour among Young People. WHO Policy Series: Health policy for children and
adolescents Issue 1. International Report / Editors C. Currie, K. Hurrelmann, W. Settertobulte, R. Smith, J.
Todd. - Copenhagen: World Health Organization Regional Office for Europe, 2000. - 132 p.

6. Young people’s health in context. Health Behaviour in School-aged Children (HBSC) study: international
report from the 2001/2002 survey / Editors C. Currie, C. Roberts, A. Morgan, R. Smith, W. Settertobulte, O.
Samdal, V. Rasmussen. - Copenhagen: World Health Organization Regional Office for Europe, 2004. - 248 p.

Received / Ionyueno 12.01.2025
Revised / Ilepecmompero 20.02.2025
Accepted / Ipunsamo 20.03.2025

Ne1 Issue I 2025 (P ejsmr.org [27



EJSMR e Medical science

VIK: 613.96 (576.2)

OCHOBHbIE TEHAEHLUWUN 3ABONIEBAEMOCTU NOAPOCTKOB HA ®OHE POCTA
XPOHUYECKOWN NATONOIMMU

Opo3s6ekoBa Bybycaiipa Tono6aeBHa', A6gpaeBa ®epysa Acbi6eKOBHA?
'Keipreiscko-Poccuiickmii CnaBstHCKMI YHUBepcuTeT, bulkek, KeIproiacrax
2Omckuit TocymapcTBeHHbI YHUBepcuTeT, O, KbIprbi3cTaH

AHHOTaLMa

B craTbe M3yuyeHO M IPOAHAIM3MPOBAHO COLMAIbHO 3HAUYMMbIEe OOJIE3HM TOAPOCTKOB U
CTPYKTYypa 06111eii 3a6071eBaeMOCTH IMoApOoCTKOB 15-17 yieT Ha 1000 meTeit COOTBETCTBYIONIETO
BO3pacTa I10 Kjaccam 6oje3Hu 3a 15-netauii mepuopm (2009-2023 rr.). K coskayieHnio, HeCMOTPSI
Ha yTBepkaeHus rnocraHosnenuem [Ipasurtenscrsa KP CaH ITnH nyukr 11/184, KoTOpbIe He
MIPUMEHSIIOTCS Ha TIPaKTMKe B COOTBETCTBYIOIIMX YUPEXKIEHUSIX, pacTeT IoKa3aTesieli TaKux
3abosieBaHMii ¥ o6pamaeMocTsb Bpauam Kak: HOO-H59 - 6oye3Hm r1asa 1 ero npuaaTOYHOro
armapara 6,3%; H60-H95 — 6oe3HM yxa 1 COCIIeBMUIHOTO OTPOCTKA 4,7% B CTPYKType 00111eit
3abomeBaemocTy. 13 ananmu3a Ha 2022r. yBeIMumMIach IOCEIIaeMOCTb Bpauy HEBPOIIaTOIOTY
3,5(1873,3),opTanbmosory u otTosapuHrosory 3,4m 3,2 pasa(1762,6 1 1980,4 cooTBETCTBEHHO
ymcio caydaeB Ha 1000 meTeit) 60sblile COCTABISIOT O cpaBHeHMIO ¢ 2005 romom. A Takke,
HactopakuBaeT yuet E00-E90 - 60/e3HM 9HAOKPUHHO CUCTEMBbI, PACCTPOIICTBA MTUTAHUS U
HapyIIeHus 00MeHa BeleCTB KaK pacipoCTPaHeHHOCTH 1 3a60/1eBaeMOCTM COCTaBUB 4,6%o 1
3,1%0 COOTBETCTBEHHO. AKTYyaJTbHOCTbh HAYUHO ITPO6IeMbI OTHO3HAUHBI, OTIPeeIsTIOIIecs
reHJIepHbIMM OCOOEHHOCTSIMM TOAPOCTKOB M CBUIETENIbCTBYIONIMX O HEOOXOOMMOCTH
IpoBeIeHNs JaJIbHEeMNIIMNX UCC/IeOBAaHNUI B 3TOM HallpaBJIeHUN.

KiioueBbie C10Ba: 3J0POBbE, 3MOPOBBIN 00pa3 sKM3HM, ITOBeleHYecKye (GaKTOPbI 30POBbSI
MTOIPOCTKOB

THE MAIN TRENDS IN ADOLESCENT MORBIDITY AGAINST THE BACKGROUND
OF AN INCREASE IN CHRONIC PATHOLOGY

Orozbekova Bubusaira Tolobaevna!, Abdraeva Feruza Asylbekovna?
'Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan
2Osh State University, Osh, Kyrgyzstan

Abstract

The article examines and analyzes socially significant diseases of adolescents and the structure
of the overall incidence of adolescents aged 15-17 years per 1,000 children of the appropriate
age by disease class over a 15-year period (2009-2023). Unfortunately, despite the approval
of the decree of the Government of the Kyrgyz Republic SaN PiN paragraph 11/184, which
are not applied in practice in the relevant institutions, the rates of such diseases and medical
treatment are growing as: H00-H59 - diseases of the eye and its appendage 6,3%; H60-H95 —
diseases of the ear and mastoid process 4,7% in the structure of the overall incidence. From the
analysis for 2022, the number of visits to neurologists increased 3,5 (1873.3), ophthalmologists
and otolaryngologists 3,4 and 3,2 times (1762.6 and 1980.4, respectively, the number of cases
per 1000 children) more than in 2005. It is also alarming to consider E00-E90 - diseases of the
endocrine system, eating disorders and metabolic disorders as the prevalence and incidence
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of 4,6% and 3,1%, respectively. The relevance of the scientific problem is unambiguous,
determined by the gender characteristics of adolescents and indicating the need for further
research in this area.

Keywords: health, healthy lifestyle, behavioral determinants of health of children and
adolescents
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AKTYyaJIbHOCTb

Hopmbl moBefieHMsI MOAPOCTKA B OOIECTBe OIpenesseT ero COCTOsIHMe 3H0POBbs [1-4].
AKTYyanbHOCTDb TTPO6IEMBI OXPaHbl PEMPOAYKTUBHOTO 3I0POBbSI ITOAPOCTKOB OIpeIesseTcst
CHIDKEHMEM peIpOAyKTUBHOIO IIOTEeHLMaNa IMOAPOCTKOB, HU3KMMU PeNpOLyKTUBHBIMU
YCTAaHOBKaMM M HeaJeKBaTHbIM  DENpPOAYKTMBHBIM  IIOBeJEeHMEeM, Haauduuem
He6/IaronmpuUsSITHOTO MeAMKO-6Moornyeckoro ¢GoHa: BBICOKOTO YPOBHSI TMEPBUYHOIN
3a60/1eBaeMOCTY ¥ XPOHMYECKOI MATONIOTUM, YBeIMUEHVEM YaCTOThI HapymeHui QyHKIMN
pPerpOnyKTUBHOM CUCTEMBI.

Ilenp uccaenoBaHus
O11eHKa 3/T0pOBbSI TOAPOCTKOB 15-17 jteT, mposkmBatomux B KeIprei3ckoii Pecryonmku.

IIpegmeT MUcciemoBaHMUS — PETPOCIIEKTUBHBIN aHain3 3ab6omeBaemocty ¢ 2009-2023 rr.

[To maHHBIM pETPOCHEeKTMBHOIO aHajau3a OlleHeHa YpPOBeHb, CTPYKTypa, TEeHAEHLUS U
3HaYMMBbIe 0COOEHHOCTM PacIpOCTpaHeHMs 3a0071eBaeMOCTH Cpey IOAPOCTKOB 15-17 et B
KP na 1000 gereit mo kinaccam 6osesuy npuHIThiM MKB-10, 3a 15-eTHuit mepuoj.

Huke m3 Tabnuiibl 1., BUAHO, UTO y IOAPOCTKOB PErMCTPUPYIOTCS BCe 3abo0jeBaHUST U3
18 rpymnn kimaccoB 6onesHeir MKB-10 (u3 22-x). Ilpu 3TOM, HEOOXOAMMO OTMETUTb, UTO
B IMHAMMKe OTMeUaeTCs] MepUOAMUYecKMii pOCT KaK IIoKaszaTejlb pPacHpOCTPaHEHHOCTU
M MHUOUAEHTHOCTM COBOKYIHOV 3a00meBaeMOCTM pdeTeit. YcpemHeHHble WHTEHCUBHbBIE
IIOKa3aTe/NMy OAHHBIX ITOKasaTeseir paBHbI 530,6%o0 1 362,1%0, MyuHuUMaabHbIA 270,4%0 U
203,1%o0 (2020r) 1 makcuManabHbI 658,3%0 u 440,6%0 (2012r.) coorBeTcTBeHHO Ha 1000
JleTei COOTBETCTBYIOIErO BO3pacTa.

A Taxke, 3 Tabs. 1. v puc.1l. BUTHO, UYTO yaeabHbI Bec 3a00/1eBaHMi BEPXHUX IbIXaTeTbHbIX
mryTeit (JO0-J99) B 06111€i1 CTPYKTYpe COBOKYITHOJ 3a60/1eBaeMOCTH coCTaBsieT 34,4%, Kak 10
pacIpoCTpaHeHHOCTH, TaK U ITOKa3aTe o 3a00/1eBaeMOCTH 3aHMMasI BeAyllee MeCTo.

B 1OuHammuke 3a aHaJAM3MPyeMbIii Mepuoj IoKa3aTe/lu pacopoCTPaHEHHOCTU U
3a00/1eBaeMOCTHM MMeJIM CTabMIbHO BhICOKME YpoBHM. CpeTHMIT MHTEHCUBHBI ITOKa3aTelb
pacmpocTpaHeHHOCTM ¥ 3abojeBaeMocTtu coctaBua 182,3%0 u 109,8%o0, MMUHMMAIbHbIN
132,0%0 u 107,4%0 (2012r.), makcumaibHbiint 380,1%0 u 192,2%0 (2023r.) COOTB. Kak IO
pacIpoCcTpaHeHHOCTH, TaK M TOKa3aTesto 3aboneBaeMocty (Ha 1000) meTeit COOTBETCTBYIOIIETO
BO3pacTa.
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Puc. 1. Cmpykmypa 3a6os1esaemocmu nodpocmkos 15-17 sem no 0CHOBHbIM KAACCaM U
2pynnam 6one3Heti, Koipewviackas Pecnybnuka (yoenvHolli 8ec).

Ha BTOpOM MecTe HaxomsTcsl OOJIe3HM OpPraHOB IuineBapeHust. VIX IO B COBOKYITHOW
3abonmeBaemMocTy coctaiasier 21,2%. B MHOTO/IeTHE AMHAMMKE OHM MMEIOT TeHIEeHIIMI0 K
POCTY: KakK IMoKa3aTesib pacIipoCTPaHEHHOCTH, TaK ¥ TTIOKa3aTeb 3a6oeBaeMocTy B 2,9 pasa
1o cpaBHeHuio ¢ 2010 romom. CpenHMe MHTEHCUBHBIE TIOKA3aTea PaclpoOCTPAaHEHHOCTU U
3a00/1€eBaeMOCTH O60jIe3Heli OpraHoB MUILeBApPEeHMS 3a aHAIM3VPYEeMbIii ITepUOoJT COCTaBUIIN
- 112,4%0 n 74,0%0, MUHUMAaNbHbIN 63,8%0 U 44,9%0 (2010r.), a MakcuMaibHbIi 187,1%0 U
131,0%0 (2023r.) coorB. OCHOBHBIMM (haKTOpaMM pyucKa O0je3Heli OpraHoB IMUILEeBapeHNs
B COBPEMEHHbBIX YCUJIOBUSIX IO BUAMMO SIBJISIETCS aJIMMEHTApHbI PUCK - OCOOEHHOCTU
MMUTaHUSI TIOAPOCTKOB, CBSI3aHHbIE CIleU@UUECKMMIM UyepTamMy paliioHa MUTAHUS (MTULIU
OBICTPOrO IMIPUTOTOBJIEHMS, paQMHMPOBAHHO ITUIIM, pACIIPOCTPAHEHME C Pe3KO CHYKEHHOM
OMOJIOrMYeCKOi II€HHOCThIO M3-3a TEXHOJOTMYECKO 00paboOTKM MCXOTHBIX ITPOIYKTOB
MATaHMSI, OMTHOOOPA3HBIN MUIIEBOJ PAIMOH C HECOOTBETCTBYIOIIMM YPOBHIO 9HEPro3arpar
COBPEMEHHOTI0 YeJIOBEKA KOJIMYECTBOM MOTPEO/IIEMOI UM ; HeJOCTATOYHOE ITOTpebieHne
BUTAMMHOB, MMHEPAJbHbIX BEIIECTB U APYIUX KU3HEHHO HEOOXOAMMBIX MHIPEINEHTOB
MININN), PUCK CTPECCOBBIX UM KOHQMIMKTHBIX CUTyalMii B CeMbe M B 00pa30BaTEIbHOM
yUpeKIeHUM, KypeHue M paHHee yIoTpeO/ieHMe alKOTOMSI Cpeay eTeil U MOAPOCTKOB, a
TaK)Ke SKOJIOTUYECKUIT PUCK.

VYoenbHbIN Bec «bojme3HM KOXKM M TOAKOXKHOM Kimetyatku» (LO0-L99) 3aHMMaT TpeTbe
MeCTO 6,6% oT o006meii 3a00/IeBaeMOCTI, CO CPeIHMM WMHTEHCUBHBIM II0Ka3aTejIeM
pPacIpoOCTPaHEHHOCTY Y MHIMAEHTHOCTU 35,0%0 1 23,3%0. laHHbIe 1TokasaTesn 3a 20091 6b11
MaKCUMaJIbHbIMU (46,9%0 1 28,0%0), omHako, K 2019 r. causwmicsa Ha 2,3 u 1,9 pa3za (20,2%o0
n 14,5%0) coOTB. Ha maHHOTO Bo3pacTta. OmHako, K 2023 rogy MHTEHCUMBHbIE TTOKa3aTelIn
pPacIpOCTPAaHEHHOCTU U MHUMIEHTHOCTU uMeun pocT Ha 2,1 u 1,8 pasa (42,6%o0 u 26,1%o0)
COOTB.

Ha ueTBepTOM MecCTe He3HAUUTENbHON pa3HUIlEi MO yAeabHOMY Becy 3aHuMaeT «bone3sHu
Mouerios0Boit cucteMbl» (NOO-N99) - 6,5% B COBOKYIHOI 3a601€eBaeMOCTH TTOJPOCTKOB 15-
17 net. Co cpeqHMMM MHTEHCUBHBIMM TTOKA3aTeNSIMU pacIpoCTpaHeHUS ¥ MHIUIEHTHOCTHU
1o 34,2%o0 u 20,5%o0. ITo cpaBHenuio ¢ 2010 romom (45,7%0 u 28,1%0) manHoe 3abo1eBaHMe
cpenu IMoJAPOCTKOB CHU3MJICS Ha 2,3 1 2,05 pa3a Kak I10 paclipoCTpaHEHUIO ¥ MHIIUIEHTHOCTU
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K 2022r (19,4%0 u 13,7%0). A, Ha 2023 ropn, 3TM IMOKa3aTelu yBeIuuuanch Ha 1,4 pasa
BblIllIeyKa3aHHbIM MMoKa3aTesnsim (27,9%o 1 19,45%0) COOTB.

Ha ngTom mecrte «bonesnu riasa u ero nmpumatouHoro ammapata» (HO0-H59) ¢ yoenbHbIM
BecoM 6,3%, a cpegHMiII MHTEHCUBHBIN ITOKa3aTeb PaclIpPOCTPpaHEHMUS] U MHUUIEHTHOCTU
33,5 u 21,7, ¢ MakKCMMaJIbHBIM ITOKasaTtenemM 45,7%0 n 25,4%o0 (2015r.), a MUHMMATbHBIN
rnokasarenu npuxoautcs Ha 2020r. co cHmkeHuem Ha 2,7 u 2,9 pasa (16,4%0 u 8,8%0) Ha
1000 meTei1 cOOTB.

C 5,8% Ha miecTom MecTe IO yaeabHOMY Becy «bome3Hu HepBHOI cuctembl» (G00-G99),
CpeoHMiI MHTEHCUMBHBIN mokKa3zaTenb 30,8 m 15,3 Kak 3apermcTpUpOBAHHBIX OOJbHBIX
MOAPOCTKOB, TaK M AMArHO3, YCTAHOBJIEHHbIM BIiepBble B >Xu3Hu 1000 mereit maHHOrO
Bo3pacTa. Ecim rmokasaTtenu gJaHHOro Kiaacca 6omesHu Ha 2012 rox 6sutn 45,4 u 24,4, To K
2019 rony umenu cHmskenue 2,27 u 2,5 pasa (20,0 1 9,9 coors. Ha 1000 mOAPOCTKOB TAHHOTO
Bo3pacTa). OgHako, K 2023 romy 9TM IOKa3aTeau MMeIM MOabeM 3ab0/eBaeMOCTM KakK
pacIpoCTpaHeHHOCT TakK U uHIumeHTHOCTH Ha 2,0 u 1,8 pa3 (39,3 u 18,25 cootrs. Ha 1000
MOAPOCTKOB JAHHOTO BO3PacTa).

«TpaBMbl, OTpaBJIeHMSI M HEKOTOPbIE Apyrye MOC/AeACTBUS BO3AECTBMSI BHEIITHUX TIPUUMH»
(S00-T98) mo ymenbHOMY BeCy cocTaBmin 5,7% ot ob1ei 3a6oeBaeMocTn. M3 aHan3a JaHHOe
3abo0/ieBaHMe MMeeT CTOJKMe BbICOKMe moKasaTeu 1o 2017 roga ¢ cpegHuM MHTEeHCUBHBIM
rnokasareneMm 38,4%o, ¢ TemrioM npupocra 1%, omHako, ¢ 2017 roga uaeT TeHIEHIUS K
CHIKeHu1o Ha 2,1 pasa no 2023 roga ¢ cpeIHUM MHTEHCUBHBIM MOKa3aTteyiem 19,1%o. A, 110
IaHHBIM oTueTa KoHel] 2023 roay Kak paclpoCTPaHEHHOCTb, TaK ¥ UHIMAEHTHOCTh BBIPOC/Ia
Ha 29,25 1 16,05 cooTB. Ha 1000 1oaApoOCTKOB JaHHOI'O BO3pacTa.

I'pynmbl «Bonme3sun yxa u cocieBumHoro orpoctka» (H60-H95) m «bose3Hu KpOBH,
KPOBETBOPHBIX OPTaHOB U OTAEe/bHbIe HapyllIeHMs, BOBJIeKalolyie MMMYHHBIVI MeXaHU3M»
(D50-D89) cocTaBisSIIOT OOMHAKOBBIN yaeNbHBIN Bec 1Mo 4,7% OT obIeii 3a6071eBaeMOCTH.
CpenHnii MHTEHCUBHBIN TI0Ka3aTe/llb PACIPOCTPAHEHHOCTb ¥ WMHIMUAEHTHOCTh 3a
aHaMM3MpyeMbl roabl cocTaBssioT H60-H95-25,11 13,5,aD50-D89 - 24,8 1 14,6 cooTs.Ha 1000
MOAPOCTKOB JAHHOTO BO3pacTa. MMHMMAa/IbHbIE TTOKa3aTeu TakK ke OJMHAKOBO COBIIaAal0T
Ha 2020rom (H60-H95 - 7,1%0 1 5,7%o0,a D50-D89 — 7,2%0 1 3,7%o0), CO cCHU>KeHMeM Ha 3,5 - 2,4
1 3,4-3,9 paza coorBeTCTBEHHO. [IpM 3TOM, HEOOXOAMMO OTMETUTD, UTO, 60ne3HM H60-H95
1oKasaTejn pacipocTpaHeHus B 1,7 pa3a Oosibllle yeM, IoKasaTelb 3a00/1eBaeMOCTH, UTO
CBUIETENbCTBYET O AJIUTEIbHOCTY T€UEeHMS ITOV MaTOTOTUNA.

VnenbHbI BeC «bonmesHu sHOOKPUMHHOM CUCTEMBI, PaCCTPONCTBA MUTAHUSI M HaAPYILIEHMUS
o6meHa BemiecTB» (E00-E90) mo cBoeMy ymesnbHOMY Becy cocrtaisieT 4,6% u «HekoTopbie
MH@eKIMOHHbIE U IMapasuTapHbie 6ome3Hm» (A00-B99) 3,7%.

[Ipy olleHKe AMHAMMYECKOTO psga MeEeTOAOM HaMMEHbIIMX KBaapaToB (Tabm.2.) 3a
a”Hanusupyembliin iepuopa 2009-2023rr rokasateny MMeT TeHOEeHLMI0 K CHVKEeHUI0 CO
CpeIHMM MHTEHCUBHBIM IOKa3saTeneMm 24,5%o u 19,7%o0 Ha maHHbI BO3pacT, T. CHIUKeHMe
paBeH 24,6% u 11,8% cooOTB.

Ne1 Issue I 2025 (P ejsmr.org [33



EJSMR e Medical science

e Tabnuua 2. JuHamuueckuii psio MemooomM HAUMeHbUUX K8AOPamoa
ons nepuoda 2009-202322. (3abonesaemocms E00-E90 u AO0-B99
8 8o3pacme 15-17 nem na 1000 nodpocmkos coomeemcmayiouiezo so3pacma KP)

E00-E90 A00-B99
fomt I;I;T( X I pax*X X2 I Teop If;;?( X I pax*X X2 [ Teop
2009 50,9 -7 -356,3 49 50,4 24,6 -7 -172,2 49 45,6
2010 454 -6 -272,4 36 46,7 25,1 -6 -150,6 36 41,9
2011 31,7 -5 -158,5 25 43,0 24,6 -5 -123 25 38,2
2012 34,4 -4 -137,6 16 39,3 27 -4 -108 16 34,5
2013 37 -3 -111 9 35,6 29,2 -3 -87,6 9 30,8
2014 29,4 -2 -58,8 4 31,9 24,6 -2 -49,2 4 27,1
2015 33,6 -1 -33,6 1 28,2 26,9 -1 -26,9 1 23,4
2016 25,5 0 0 0 24,5 15,6 0 0 0 19,7
2017 16,5 1 16,5 1 20,8 16,2 1 16,2 1 16,0
2018 15,8 2 31,6 4 17,1 15,6 2 31,2 4 12,3
2019 11,8 3 35,4 9 13,4 14,7 3 44,1 9 8,6
2020 7,2 4 28,8 16 9,7 7,8 4 31,2 16 4,9
2021 7,9 5 39,5 25 6,0 11,6 5 58 25 1,2
2022 8,3 6 49,8 36 2,3 13,8 6 82,8 36 -2,5
2023 12,05 7 84,35 49 -1,4 18,5 7 129,5 49 -6,2
Bcero | 367,45 -842,25 140 0,0 295,8 -324,5 140 0,0
I cpen, 24,5 B=-6,0 19,7 =-2,3
T cHmkeHUe = - 24,6 T cumkenue = - 11,8

A, MyHUMasIbHbIe TToKasaTenu npuxoautbes Ha 2020 rop (7,2%o0 u 4,1%o0; 7,8%0 u 5,2%o0
cooTB.). OmHAKO, 3TO He 3HAUUT, UTO He TOJIHKO CHU3WIOCH 3a60/IeBA€MOCTh 3TUX JTAHHbIX,
HO U IIPaKTHUUeCcKy Bce KiaccoB 6one3Heit MKB-X cHMU3MIMCh MoKa3aTenau 3a60/1eBaeMOCTI
rmo cpaBHeHmio ¢ 2010 r., Tak Kak, JaHHBIN IIepUOJ CHIDKeHMe OOIIeil U IepBUYHOM
3a60/1eBaeMOCT Bce Kiacchl 3aboneBaemoctu B 2020r. BO MHOIOM OIIPeIesiyioCh
HeOJIaromoyuyHoi snuaeMuosiornueckoir curyaimeii B KP, BbI3BaHHOV TMaHAeMuein
HOBOJ KopoHaBupycHol MHdekuumu COVID-19. Buaumo, rnosausiio Tot GakT BBeoeHUEM
OTPaHUUNUTETbHBIX MEpP, PEXXMMOM CaMOM30/sIIMK. [IpakTUUecKyu Bce CTYsKObI TTePBUUHOM
MeJIMKO-CaHUTAaPHO MTOMOIIY BpEMEHHO IPUOCTAaHOBWIN IIPOBEeAEeHMS ITPOPUIaKTUIECKUX
MEepOIIPUSITHIA, KOTOPBIN TOBJIEKIM 32 COO0I CHIKEHUIO perucTpanuy 3a601eBaeMoCTH, U
TIPUBEJIM K YBeJIMUEHMEe YMCiia CIydaeB MO3AHe ToOCOUTaIn3alyn.

VhenbHbII Bec OCTaJbHBIX KJIAaCcCOB M Tpymil Oosne3Heit BapbupyeT oT 0,2% mo 2,5%:
«Bone3HM KOCTHO-MBIIIEUHOM CUCTEMbI U COeguMHUTEeNbHONM TKaum» (MO00-M99) 2,5%;
«[Icuxnueckue paccrpoiictBa M paccrporictBa nosenenusi» (FO0-F99) 1,1%; «bonesHn
cucteMbl KpoBooOpammenus» (100-199) 1,0%; «BpokmeHHble aHOMAaIMM (IIOPOKM Pa3BUTHS),
nedopMaiium M xpomMocoMHble HapymieHus» (Q00-Q99) 0,4%; «bepemMeHHOCTb, pPOAbI U
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nociepomoBoit mepuopy (000-099) 0,3%; «HoBoo6pasoBaumsi» (C00-D48) n «CHUMIITOMBI,
MIPU3HAKM M OTKJIOHEHMSI OT HOPMbI, BBISIBJIEHHBbIE TMPU KIMHUUECKUX U JTaOOPaTOPHBIX
MCCIIeIOBAHMSX, He KiaaccupUIMpoBaHHbIe B Ipyrux pyopukax» (R0O0-R99) o 0,2%.

YCTaHOB/IEHO, YTO HamMOOJbIIMII HPUPOCT IIOKa3aTeseli IepBUUYHON 3a00/IeBaeMOCTU U
pacIpoCcTpaHeHHOCTM OoJie3Hel y MOAPOCTKOB XapaKTepu3ayeTcsl KiaccaMu Oosie3Hel, He
BCera onpeessioMy Ha TeKYIIMIf MOMEHT UX OCHOBHYIO CTPYKTYPY. TUM B OJMsKaiiliei
MepCcriekTBe MOXKeT ObITb O0OYC/IOBJIEHO W3MeHeHMe CTPYKTYpbl, KaK IIepBUUHOI
3a060/1eBaeMOCTH, TaK M PacCIpOCTpaHEeHHOCTU Oosie3Hei. JJaHHAs HeraTMBHAs TeHAEHIIUS
MpearnojaraeT HeoOXOOMMOCTb MCIIOAb30BaHMSI IIPOTHO3MPOBAHMSI TIpM  paspaboTke
perMoHaabHBIX COLUMAIBHBIX MMPOrpaMm, B T.U. IIPOrpaMm 3apaBooxpaHeHus. [locTaHOBKa
U TIPpOrpaMMHOE pelleHle pealbHbIX 3aau C YYeTOM IIPOrHO3UPYEMbIX TeHAEeHLIUA
obecrieuat BegeHyue 3G@EKTUBHON YIIpaBIeHUECKO) TMOMUTUKM, HaIpaBJIeHHON Ha
pe3y/bTaT ¥ B KOHEYHOM CUeTe — Ha JOCTUXKEeHNe LeI YKPeIUIeHUS U COXpaHeHMs 300POBbs
MOAPACTAIOIIErO [OKOJIEeHUS.

N3 ananmmsa 3a wusyuvaemsblii mnepuopn (2009-2023rr.) B KP ycpemHeHHBIN IMOKa3aTellb
3a60/1eBaeMOCTH TOAPOCTKOB IO OCHOBHBIM KjaccaM M Tpymram Oosie3Hei, MMeuux
TeHJIeHIMI0 K pocty (Ha 1000 meTeir cooTB. Bo3pacra 15-17 ser), u3 18 KmaccoB M IPyIIn
60J1e3HM MMEIOT TeHAEeHIIMIO K pocTy 11 Kaccos.

Oco0yi0 TpeBOTY BBI3bIBAET IATOMOIUSI «boje3Hy rmasa M ero MpUIATOYHOrO arrapara»
(HOO-H59) u cocraBiasieT MeOMKO-COLMANbHYI0 Ipobnemy (puc. 2). Ecm  2009r.
3aperMcTpUpPOBAHHBIX OOJMbHBIX 31%0 1 B. 4. /3 yCTAaHOBJIEHHbIE BIIEpBbIE B 5KMU3HU 16,6%0,
TO K 2023r. jaHHble nokasarteau cocrasisuiu 39%0 n 20,1%0 coorB. Ha 1000 1oApOCTKOB
IaHHOro Bo3pacrta (Bbipoc 1,26 u 1,21 pas).
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Puc. 3.2. YcpedueHHblll uHmMeHCcu8Hwlli nokasamesb 3abosesaemocmu no0pocmKo8 N0 0CHOBHbIM
Kaaccam u zpynnam 0oJie3Heli 3apezucmpuposaHHbsix 001bHbIX U 8.4. 0/3 YCIMAHOBIEHHblE
gnepevle 8 ¥U3HU, umerujux meHdeHyuw K pocmy, 8 KP 3a 2009-202322. (Ha 1000 demeli

coomeemcmayrouiezo ospacma 15-17 nem).

B Hacrosiiee BpeMsi 3a60/1€Ba€MOCTb JeTelt 1 MOAPOCTKOB C TATOJIOTHMel opraHa 3peHus
MMeeT YCTOMUYMBYIO TEHIEHUMIO K pocTy. PocT 3aboneBaHMii y MOAPOCTKOB IMOKAa3bIBaeT
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BO3MOYKHOCTb TaKO¥ CBSI31, HEOOXOIMIMO YUNTHIBATh M3MeHEeHMe 06pa3akK13HU MHTEHCUBHBIX
T10JIb30BaTeel 3/IeKTPOHHBIX cpeficTB 00yueHmst (9CO), Kak KOMITbIOTED, T IKET, MOOMIbHBIE
tenedoHbl. [To JTaHHBIM aHaIM3a JOCTOBEPHOE yBeanueHue mucronb3oBannst 9CO oT MOMeHTa
MJIaJIeHUYecTBa JI0 IIKOJIbI, M, OCOOEHHO 3HAUYMTEIbHO, B CTapuIMX Kiaaccax (B 3,1 pasa mo
CpaBHEHMIO C HaYaJIbHbIM KJIACCOM).

Cpeny Haubojiee BOJHYIOIINMX, HepeIIeHHbIX, MaJl0 M3yYeHHBIX IPO6IeM COBpeMeHHO
MeIUIIMHBI MOXKHO C TIOJIHOW yBEepEeHHOCThIO Ha3BaTh ITOAPOCTKOBYIO 3a007€BaeMOCTbh,
Kak «bomesnum HepBHON cucrembl» (G00-G99). CoBpemMeHHOMY MNOAPOCTKY XapaKTepHa
MOrpaHNMYHbIe HEPBHO TICUXMUECKME PaACCTPOICTBA, OOYC/IOB/IIeHHbIE 3HAYUTEIbHBIM
IICUXO3MOLIMOHAJIbHBIM ~ HAlIpsDKeHMeM, KOTOpOe  COIPOBOXAAETCS  BereTaTUBHOM
oucyHKIMEen ¥ comaTu3alyeil HeBpOTMYecKuX HapymeHuit. Cpeamu HapylieHui
IIeHTPa/IbHOI HEPBHON CUCTEMbI y 00YUaIOIIMXCS MPeBaIMpPyIOT HEBPO3bI C BhIPASKEHHBIM
aCTEeHOHEeBPOTUUYECKMM  CUHAPOMOM, MOHOHEBPO3bl, BereTOCOCYAUCTass OUCTOHMUS,
MaTOXapaKTepoJOTMUYeCcKoe ¥ TICMXOMATOINOA00HOe pa3BUTHE JIMYHOCTM, ITOTpPaHUIHAS
YMCTBEHHAsI OTCTAIOCTb, IMMCUHAPOMBI, SHIOTeHHbIe 3a00meBaHms. Cpeay PyHKIMOHATbHbIX
OTKJIOHEHUI CO CTOPOHBI HEPBHOM CUCTEMbI Y Y4YalllMXCS BBISIBISIOTCS paccesHHas
opraHmMyecKkas MUKpPOCUMIITOMATHUKA, AUCTaINN, Ta0UPUHTONATHS, TUTIEPTEH3MS U 3a7IepsKKa
MCUXMYeckoro passutus [1-3]. B cTpaHe, MMEeHHO MOAPOCTKM OKa3bIBAIOTCSI 00/le/IeHHbIMMU
BHMMaHMeM Bpadeii. Elle He B3pociibie U yKe He IeTy, OHM (HOpMaIbHO HAXOHSITCS TIOf,
HaOJTIoIeHMeM TIeIVATPOB, (haKTMUYECKN He ITOoTyJast JO/DKHOTO CHMCTeMAaTUUeCKOTO HabTIoIeH S
Menyko-colyaibHble MCCTeN0BaHMSI TTOKA3bIBAIOT, YTO JKAI00bI AeTeli IOAPOCTKOBOTO BO3pacTa
OCTAIOTCsI HeIOOLIeHeHHBIMY Jaske UX POAUTesiMu [4-5].

[lo naHHBIM PsiZL aBTOPOB [6] exkeroHO B KbIprei3cTaHe 10 IMpUUMHe TPaBM I'OCIIUTAIU3UPYIOTCS
60mee 90 000 maumenToB (876 — 100 000 Hac.), cpegyt HuX et 10 14 et - 6omee 10 000. B
CTPYKType HeTCKOJ 3abojeBaeMOCTM KiaacC «TpaBMbl M OTpaB/IeHMS» 3aHMMAJIO [IEBSITOE
MecTo (3,5%), uto coctaBmiao 1060,2 ciaydast Ha 100 000 meTckoro HacemeHusI. AHAIN3 TETCKOTO
TpaBMaTu3Ma 1o peciryomke 3a 2009-2013 IT. mokasaj, YTo CUTyalMs C e TCKYM TPaBMaTU3MOM
3a 5 J1eT rpakTMYeCcKy HaXOAMTCSI Ha OMHOM YPOBHe, HO KoymmuecTBo I TTI ¢ yuacTueM geTeii pe3ko
YBEJIMUMIIOCH C 663 10 949 nocrpagaBiunx. TpaBmbl, ITOTyYeHHbIE B TOPOKHO-TPAHCIIOPTHBIX
MIPOMCIIECTBUSIX, — 9TO IVIaBHASI IPUYMHA CMEPTHOCTY CpeIy ITOAPOCTKOB 15-19 ytet u BTOpast u3
BeIYIIVX IPUUYMH CMEPTHOCTY Cpei IeTeli B BO3pacTe OT 5 10 14 jieT.

OpmHako, MO JAaHHBIM HammMx a”Hamm3oB ¢ 2009 mo 2023rr. maHHBINM Kjaacc 3a0601eBaHUS
3aHMMaeT CebMOe MeCTO B CTPYKTYpe MOAPOCTKOBON 3a06071€BaeMOCTH COCTaBUB 5,7%, uTo
COCTaBMJIO 3aPETVCTPUPOBAHO GOBHBIX MOAPOCTKOB — 30,1 M T. 4. € 1I/3, yCTAHOBJIEH BIIEPBbIE
B >KM3HU — 23,3 ciayvast Ha 1000 1mogpoCTKOB HAa COOTB. BO3pacCTa.

XOTsI, BO BCEM MMpE ONHON M3 Cepbe3HbIX ITPOOjIeM, CTOSIIMX Iepel OOIIecTBEHHbIM
3gpaBooxpaHeHnem B XXI Beke, SBISIOTCS 3aboseBaHMs SHAOKPUMHHONM CUCTEMBbI,
paccTpoiicTBa MMUTaHMS UM HapylleHus] oOMeHa BeIeCTB Cpeayu AeTeit M TMOAPOCTKOB,
MpyBJIeKas BHMMaHMe MCCIemoBaTeeli pa3HbIX CIIelMaJbHOCTENM, 10 TOW IPUYMHE, UTO
IaHHasl IMaToJOIUS OTANYAeTCS [JUTENbHOCTHI0 TeueHUs U IMOUIeAYIIIUMMU Hepenko
Pa3BUBAKIIMMMUCS OCIOKHEHUSIMU, YXYAIIAKIIMMY KaUueCTBO XMU3Hb U IIPOTHO3 COCTOSTHUS
3[0pOBbSl [ieTeil U TOAPOCTKOB. V3yyeHMe 3aKOHOMEPHOCTEeN Pa3BUTHUS 3TONM MaTOJOTUU
U ee MOCIeACTBUI Cpeay MOAPOCTKOB MMeeT 3HauUeHue [J1 IVIaHMPOBAHUS U MPOBeaeHMs
MEpOTIPUSITUIL TI0 COBEPIIeHCTBOBAHUIO SHIOKPMHOJIOTUMYECKON TMOMOIIM, YIYUYIIEeHUIO
ITPOTHO3a COCTOSIHMS 30POBbSI MOAPOCTKOB, X COLIMAIbHOM afaIiTalin.
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A Takke, He WM3yUYEHHBIM OCTAeTCS BOIPOC OCJIOXKHEHUS OepeMeHHOCTM U pPOIbl Y
HECOBEPIIEHHOJIETHUX >KEHIIMH, KOTOpble IIPeNCTaB/SIOT OTPOMHBIV PUCK MJISI IOHOA
POKEHUIIbI, BHYTPUYTPOOHOTO TIJIOJA ¥ HOBOPOXKIEHHOTO. OTU (aKThl TPEOYIOT BHEIPEHUS
COBpeMEeHHbBIX TEXHOJIOT U OIIeHKM, ITPOTHO3a ¥ KOPPEKIINY aKyIIepCKUX U TTepUHATATbHBIX
OCJIO’KHEHU Y FOHBIX SKeHII[MH.

BeiBO,

1. B obmieit CTpyKType COBOKYITHO}M 3a00ieBaeMOCTM Beylllee MeCTO 3aHMMAIOT Kak I10
pacIpoCTpaHeHHOCTH, TaK 1 ITOKa3aTeTio 3a00/1eBaeMOCTH : 3a00/1eBaHN BEPXHUX IbIXaTeTbHbIX
myTeii cocraBisieT 34,4%. CpelHMII MHTEHCUMBHBINA II0Ka3aTelb PAaCHPOCTPAHEHHOCTU W
3abomeBaemMocTy coctaBua 182,3%o0 u 109,8%0, munuManbHbiii 132,0%0 u 107,4%0 (2012r1.),
makcumManbHbiii 380,1%0 u 192,2%0 (2023r.) COOTB. Kak MO PacCIpOCTPAaHEHHOCTM, TaK U
roKasaresio 3aboneBaeMocty (Ha 1000) meTeit COOTBETCTBYIOIIETO BO3PACTa.

2. Ha BTOpOoM MecTe HaxogsaTcsi 60/ie3HM OpPTaHOB MuilleBapeHusl, X HOJisi B COBOKYITHOM
3abonieBaemocTmcocTanisieT21,2%.CpeqHue MHTEHCMBHBIE TIOKA3aTeIM PACIIPOCTPAHEHHOCTH
1 3a001eBaeMOCTH 60Jie3Hel OpraHoB MuIlleBapeHus 3a aHAIM3MPyeMblit Ieprof, COCTaBUIN
- 112,4%o0 n 74,0%0, MMHUMaJbHBIN 63,8%0 1 44,9%0 (2010r.), a MakcuManbHbIN 187,1%0 U
131,0%0 (2023r.) COOTB.

3. YoenbHbIN BeC «bojie3HM KOKM U MOJAKOXKHO KJIeTUaTK» 3aHMMAalOT TpeTbe MeCTo 6,6%
OT 06111ei 3a60/1eBaeMOCTH, CO CPeIHMM MHTEHCUMBHBIM ITI0Ka3aTe/ieM paclpoCTPaHEHHOCTU
Y MHUMIEHTHOCTU 35,0%0 1 23,3%o0. JJaHHbIe 1oKkasaTenu 3a 20091 6bL1 MaKCUMaIbHBIMU
(46,9%0 1 28,0%o0), omHako, k 2019r. cunswicst Ha 2,3 1 1,9 pasa (20,2%o0 1 14,5%o0) cOOTB. Ha
IaHHOro Bo3dpacrta. OgHako, K 2023 rogy MHTEHCUBHbBIE ITOKa3aTe/Iu PaclpoOCTPaHEeHHOCTU U
MHIUIEHTHOCTU umenu pocT Ha 2,1 u 1,8 pasa (42,6%o0 1 26,1%o0) COOTB.

4. HacropaskmuBaeT cjyuyaii IIOCelllaeMOCTh Bpauy HeBporaToisory 3,5 pasa (1873,3),
odTasbMoNOTy U oToNMapuHronory 3,4 u 3,2 pasa (1762,6 n 1980,4 cOOTBETCTBEHHO UMCIIO
crydaeB Ha 100 000 meTeit) 6osbIiie COCTABISIOT IO cpaBHeHMIo ¢ 2005 romom.

JInreparypa

1. Tkauyk E.A. OuleHKa HEpPBHO-IICMXMUYECKOTO Pa3BUTHUS OETeil M OCHOBHbIE KIMHUYECKME MPOSIBIEHUS
HapYILIEHNI CO CTOPOHBI HEPBHOJ CHUCTEMBI: yuebHOoe rmocobue st crymeHTos/ E.A. Tkauyk, H.H. MapTbIiHOBWY,
Wpkyrck: CeTeBoil MHCTUTYT AOIIOJIHUTEIHLHOTO ImpodeccroHanbHoro o6pasosanus, 2020. — 75 c.

2. JKypaneBa U.B. 3mopoBbe MOAPOCTKOB: COLMONIOrnYeckuii anannus/ U.B. J)Kypasines. - M.: U3n-Bo UHCcTUTYTA
commonoruu PAH, 2002. - 240 c.

3. Gender and Health in Adolescence / Editors P. Kolip, B. Schmidth. - Copenhagen: World Health Organization
Regional Office for Europe, 1999. - 38 p.

4. Health and Health Behaviour among Young People. WHO Policy Series: Health policy for children and
adolescents Issue 1. International Report / Editors C. Currie, K. Hurrelmann, W. Settertobulte, R. Smith, J.
Todd. - Copenhagen: World Health Organization Regional Office for Europe, 2000. - 132 p.

5. Young people’s health in context. Health Behaviour in School-aged Children (HBSC) study: international
report from the 2001/2002 survey / Editors C. Currie, C. Roberts, A. Morgan, R. Smith, W. Settertobulte, O.
Samdal, V. Rasmussen. - Copenhagen: World Health Organization Regional Office for Europe, 2004. - 248 p.

6. Amnapkynos bB., [Ixxyma6ekos C., [llam6eTos XK., OMmyp6exkoB T. AHaIM3 IeTCKOro TpaBMaTu3Ma B KbIprI3ckoii
Pecrry6nuke / B. AHapkynos, , C. Ixkymabekos, JK. [llambeToB, n T. OMyp6eKkoB // EBpasuiickuii skypHasl
sapaBooxpaHenus, T. 2., Boim. 2(1), saBapb 2024 1., cc. 127-33, doi:10.54890/.v2i2 (1).1164).

Received / Iony4eno 12.01.2025
Revised / Ilepecmompero 20.02.2025
Accepted / Ipunsamo 20.03.2025

Ne1 Issue I 2025 (P ejsmr.org [37



EJSMR e Medical science

COMPREHENSIVE ANALYSIS OF URINARY TRACT INFECTIONS: ETIOLOGY,
RISK FACTORS, ANTIBIOTIC RESISTANCE TRENDS, AND PREVENTIVE
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Abstract

Urinary Tract Infection (UTI) is a common health issue, particularly among women, often
leading to significant morbidity if left untreated. It presents a global health challenge, with
substantial impacts on the quality of life and healthcare systems. The study aims to analyze
the prevalence, risk factors, and clinical outcomes of Urinary tract infection, focusing on
resistance and sensitivity of different drugs toward different causative agent.

Methods and methodology: This is a retrospective cross-sectional study using data from
hospital records describing the prevalence of Urinary tract infection, it’s causative agent and
the drugs were sensitive and resistant to in the reported cases of UTI in Jalalabad Regional
Clinical Hospital. Data was collected from March 2024 till November 2024.

Objective: The study intends to identify the risk factors, demographic trends, and focusing
on resistance and sensitivity of different drugs toward different causative agent in the target
population. This topic is vital as Urinary tract infection remains a leading cause of morbidity
worldwide, affecting millions annually.

Results: The total of 156 data were collected from Jalalabad Regional Clinical Hospital which
shows that the causative agent in most of the cases was found to be Escherichia. Coli, Klebsiella,
Candida albicans, Pseudomonas and Staphylococcus aureus. Out of which Escherichia. coli
has the highest prevalence rate. It was found that E. coli is resistive to Amoxicillin is the most
and is highly sensitive to Meropenem in the patients of Jalalabad Regional Clinical Hospital.

Conclusion

This comprehensive analysis highlights the complexity of urinary tract infections in Jalalabad,
Kyrgyzstan. The findings underscore the need for enhanced antibiotic stewardship, improved
infection control practices, public awareness campaigns and good hygiene as personal hygiene
is crucial in preventing Urinary tract infections, it prevents bacteria from entering the urinary
tract, reduces bacterial growth, and minimizes irritation. Implementing preventive strategies
and evidence-based guidelines can improve patient outcomes and combat antibiotic
resistance. Effective management of UTIs requires a multi-faceted approach. By addressing
these challenges, we can promote better health outcomes for the people of Jalalabad.

Keywords: Antibiotic resistance, UTI, antibiotic susceptibility, bacteria
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KOMMMNEKCHbIA AHANN3 UH®EKLUUA MOYEBbLIBOAALWMUX NYTEN:
3TUONOIrnA, ®AKTOPbl PUCKA, TEHOEHLUMUU YCTOUYNBOCTHU K
AHTUBUOTUKAM U NMPOPUNTAKTUYECKUE CTPATEIMU OANA YNYYLWLWEHUA
PE3YJIbTATOB JIEYHEHUA NALUUEHTOB B OXXAJNAIN-ABAAE, KbIPIbIBCTAH

Illvta Avapses!, Taxpum Camkan', Mapust Pexman!, 3aitHa6 IllaxcaBap!, DpmatoBa Meepkan KumvcanoBHa!
kanman-A6GaacKuil rocygapcTBeHHbIN YHUBepcuTeT umMmenn b. OcmoHoBa, [Ikanan-A6am, Keipreiacran

AHHOTaUA

Wupekinusi moueBbiBOAsAmux myrteir (MMII) saBasieTcss pacnpocTpaHeHHOV MpobiaeMoit
30paBOOXpaHEeHMsI, OCOOEHHO Cpeay >KEHINMH, YacTO IIPUMBOMSIIEN K 3HAUYUTETbHOI
3aboneBaeMOCTH, ewin ee He jeuuThb. OHa TpencTaBisgeT coboit IobaNbHYI0 Mpobiemy
30 paBOOXpaHEeHMs, OKa3blBasi CYILIeCTBEHHOE BJMSIHME Ha KAauyeCTBO >XU3HU U CUCTEMBbI
3apaBooxpaHeHus. Llesibio ccaen0BaHMS SIBISIETCS] aHAIU3 PACIPOCTPAHEHHOCTH, GakTOPOB
pUcka ¥ KIMHUYECKUX pe3yabTaTOB MH@EKIMM MOUEBBIBOOSIIMX ITyTei, yaeasis ocoboe
BHMMAaHMe PE3UCTEHTHOCTU U UYBCTBUTEIBHOCTU PAa3JIMYHBIX MPEnapaToB K pa3jiMYHbIM
BO30YOUTEISIM.

MeTOoabI M METOO0IOTUSA

OTO pEeTPOCIIEKTMBHOE TIONEpPeYHOoe UCCIef0oBaHNe C MWCIIOAb30BaHMEM [JOAaHHBIX W3
OOJIBHUUHBIX 3aIMCelt, OMMUCHIBAIIINX PACIIPOCTPAHEHHOCTh MHMEKIMM MOUEBbIBOASIINX
myTeli, ee BO30OyAUTeNs] U MperapaTrbl, K KOTOPbIM ObLIM UYBCTBUTEIbHBI U YCTOMUMUBBI
B 3aperucTpuMpoBaHHbIX ciaydassx VIMII B [Ixkanan-AGajicKoii 00/aCTHOV KJIMHUYECKOI
6onpHMIIE. [TaHHbBIEe coOMpanych ¢ MapTta 2024 roga 1o Hosiopb 2024 ropga.

Lennb

VccnenoBaHue HalmpaB/ieHO Ha BhIsIB/IeHMEe (haKTOPOB PUCKa, AeMorpapuuecKux TeHIeHIIMit
M COCpeloTOYeHMe BHMMAHMS HA PE3UCTeHTHOCTU U UYYyBCTBUTEIBHOCTU Pa3/IMUYHBIX
MpernapaToB K pPa3JIMIHbIM BO3OYIUTENSIM B 11€JIeBOJ TOIY/ISIINM. DTa TeMa MMeeT BaXKHOe
3Ha4YeHMe, MOCKOIbKY MHMEKIIMs MOUYeBBbIBOIASIINX ITyTeli OCTAaeTCs OCHOBHOJ TMPUYMHOI
3a060/1eBa€MOCTH BO BCEM MUPE, €5KerOJHO ITopaykasi MUJIJIMOHBI JIIOMEIA.

Pe3yabTaTsl

Bcero 6b110 cobpano 156 panHbIx 13 [Ikanan-AbdaacKkoi 06/1aCTHON KIMHMNYECKOM O0TbHUIIBI,
KOTOpble TT0OKa3bIBaIOT, YTO BO30OyaMUTENeM B O0OMbIIMHCTBe cayuaeB Obinn Escherichia. Coli,
Klebsiella, Candida albicans, Pseudomonas u Staphylococcus aureus. 113 kotopsix Escherichia.
coli mMeeT camblii BBICOKMII TIOKa3aTelb PaclpOCTpaHeHHOCTU. BblIo O0GHapykeHO, UTO
E. coli, ycTroitunBasi K aMOKCUIIMIIMHY, SIBJASETCS Haubomee ¥ BbICOKOUYBCTBUTEIbHOM K
MeporeHeMy y ImauyeHToB [Ikanan-AbdaacKkoi 061acTHOM KIMHUYECKO O0IbHUIIDI.

3aKkaueHne

OTOT KOMIIJIEKCHbBIN aHaAM3 MOJAUYEPKMBAET CJIOXXHOCTh MHQEKIMIT MOUEBbIBOASIIINX ITyTel
B I>kanman-A6ame, Keipreiactad. PesynbraThl ITOAYEPKMBAIOT HEOOXOOMMOCTb YCUJIEHUS
KOHTPOJIS aHTUOMOTUKOB, YIYUIIEHMSI METOHOB KOHTPOJS MHGEKIMiA, KaMIIaHUil I10
MHGOPMMPOBAHMIO OOIIECTBEHHOCTM M XOpPOIIEN TMIMEeHbI, ITOCKOJIbKY JIMYHAS TUTMeHa
MMeeT pellialoliiee 3HaUeHMe ISl MPobMIaKTUKY MHMEKIIMi MOUEeBbIBOASIIINX MTyTel, OHA
IIpeoTBpaIiaeT momnagaHue 6akTepuii B MOUEBBIBOASIINE ITyTH, CHYKAET POCT OaKTepuii 1
MUHUMM3UPYET pasapaxkeHune. BHegpeHre nmpoduaakTUIeCKUX CTpaTeruii ¥ OCHOBAHHBIX
Ha paKkTMUeCKMX JaHHBIX peKOMeHIal it MOXKeT YIyUIIUTb pe3y/IbTaThl IeUeHUsI IallieHTOB
M OOpPOThCS C YCTOMUMBOCTBIO K aHTMOMOTMKaM. ddpdektuBHoe yeueHmre VMII Tpebyet
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MHOT'OI'PAaHHOTO IToaxonaa. Pemast 3Tu mpo6sieMbl, Mbl MOKEM CITOCOOCTBOBATH YIIYUIIEHNIO
pe3yabTaTOB JIeueHUs [Jis skuTesei [Ikanan-Abana.

KiroueBble ¢JI0OBa: yCTOMUMBOCTb KaHTMOMOTHKAM, UTT, BOCIPUMMUMBOCTb KAHTUOMOTHUKAM,
6akTepun
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Introduction

Urinary tract infection (UTI) is an infection that affects any part of the urinary system, which
includes the kidneys, ureters, bladder, and urethra. Most UTIs involve the lower urinary tract,
particularly the bladder and urethra. [1]

UTIs are primarily caused by bacteria, particularly Escherichia coli (E. coli), which normally
live in the intestines but can enter the urinary system. Common organisms that cause UTI are
Staphylococcus aureus, Klebsiella pneumoniae, Streptococcus pneumoniae, Acinetobacter
baumannii, and Pseudomonas aeruginosa. Other microorganisms like viruses or fungi can
also cause UTI.

Urinary tract infection (occasionally called UTI infection) is a collective term given to various
bacterial infections that occur in the urinary tract. One of the most commonly occurring
diseases on the planet, the UTI causing organisms have the potential to invade adjacent
tissues and/ or result in kidney complications. As such, the most common manifestation of
UTTI infection is acute cystitis, which is far more prevalent among women than men [2].

The symptoms of recurrent UTI include pain or burning during urination, fever and chills,
nausea, vomiting, frequent urination, cloudy urine, strong-smelling urine, hematuria,
pelvic and abdominal pain. Risk factors for recurrent UTI include diabetes, kidney stones,
multiple sex partners, urinary catheterization, urinary retention, pregnancy, poor hygiene,
dehydration, menopause, weaken immune system, urinary tract abnormalities, use of certain
medications or chemotherapy treatments and having an enlarged prostate gland.

According to the research done in Mumbai, India: The overall prevalence of UTI was 33.54%
of which 66.78% were females and 33.22% were from males. High prevalence was observed
in females as compared to males (2:1). Though the overall prevalence was high in old aged
(>45 years) patients, in female high prevalence was seen among middle-aged (31 to 45 years)
patients and in male high prevalence was seen among old age (>45 years) patients [3].

Urinary tract infections (UTIs) are prevalent in Pakistan, with studies reporting varying rates.
A systematic review covering the past decade found that UTIs constitute 16.1% of all clinical
diagnoses in the country [4].

Methods and methodology

This is a retrospective cross-sectional study using data from hospital records describing the
prevalence of Urinary tract infection, it’s causative agent and the drugs that they are sensitive
and resistant to, in the reported cases of Urinary tract infection in Jalalabad Regional Clinical
Hospital. Data was collected from March 2024 till November 2024.
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Results

There was total 156 data which were collected from Jalalabad Regional Clinical Hospital,
pediatric department from March 2024 to November 2024 and some of the data was collected
from Nephrology Department. The result of the data is as follow:

age of respandent

W1 to 15 years old

W15 10 30 years old
W31 10 45 years old
B 55 10 B0 yaars ald

Figure 1: Showing distribution of respondents according to their age

This age distribution shows that the majority of respondents (54.5%) are between 1-15 years
old, followed by 31-45 years old (19.2%), 46-60 years old (16.7%), and the smallest group
being 16-30 years old (9.6%).

e Table 1: Showing gender of respondents

N %
Male 54 34.6%
Female 102 65.4%

The gender distribution of respondents shows a significant majority of females (65.4%)
compared to males (34.6%). Out of the total respondents, 102 were female and 54 were male,
indicating that nearly two-thirds of the respondents were female, while about one-third were
male.

The diagnostic results show that among Urinary tract infection-related diseases,
Glomerulonephritis is the most common, affecting 42.9% of the respondents (67 cases).
Pyelonephritis follows closely, accounting for 39.7% of the cases (62 respondents). Nephrotic
syndrome and Enuresis are less prevalent, affecting 8.3% (13 cases) and 9.0% (14 cases) of the
respondents, respectively.
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diagnostic UT| related disease

40

Frequency

Glomerulonephritis Pyelonephritis Nephrotic syndrome Enuresis

diagnostic UTI related disease

Graph 1: Showing diagnosis of urinary tract infection related disease

organism that was invelved in respendent infection

B Eschanchia coli

B Siaphlococeus aursus
B Candida albicans

Bl Klebsialia preumanias
Wesaudomonas

Figure 2: Showing organisms involved in respondent infection
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The results show that Escherichia coli (E. coli) was the most common organism responsible
for the respondents' infections, accounting for 53.2% of the cases (83 respondents). Klebsiella
pneumoniae was the second most prevalent, involved in 21.2% of the cases (33 respondents).
Staphylococcus aureus, Candida albicans, and Pseudomonas were less common, responsible
for 10.9% (17 cases), 10.3% (16 cases), and 4.5% (7 cases) of the infections, respectively.

The results show that E. coli exhibited resistance
to various antibiotics. Amoxicillin had the highest
resistance rate, with 23.1% of the cases (36
respondents) showing resistance. Trimethoprim
and Ceftazidime followed, with resistance rates of
14.1% (22 cases) and 10.3% (16 cases), respectively.
Nitrofurantoin had the lowest resistance rate, at 5.8%
(9 cases).Notably, 46.8% of the cases (73 respondents)
had missing data on antibiotic resistance.

The results indicate that E. coli showed sensitivity
to various antibiotics. Meropenem had the highest
sensitivity rate, with 21.2% of the cases (33
respondents) showing sensitivity. Amoxicillin,
Amikacin, and Imipenem followed, with sensitivity
rates of 12.8% (20 cases), 12.8% (20 cases), and
6.4% (10 cases), respectively. However, a significant
proportion of cases (46.8%, 73 respondents) had
missing data on antibiotic sensitivity.

e Table 2: Resistance pattern of E. coli.

N %
Ceftazidime 16 10.3%
Nitrofurantoin |9 5.8%
Amoxicillin 36 23.1%
Trimethoprim 22 14.1%

« Table 3: Sensitivity pattern of E. coli

S.aureus is sensitive by these drugs

Frequency

Sulfamethoxazole tetracyclin

S.aureus is sensitive by these drugs

Graph 2: Sensitivity pattern of S. aureus

N [%
Amoxicillin 20 |12.8%
Meropenem 33 |121.2%
Amikacin 20 |12.8%
Imipenem 10 | 6.4%
amikacin Erythromycin
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Staphylococcus aureus (S. aureus) demonstrated sensitivity to several antibiotics. Tetracycline
was the most effective, with 8 cases (5.1%) showing sensitivity. Sulfamethoxazole and
Amikacin were effective in 4 cases each (2.6%), while Erythromycin was effective in only 1
case (0.6%).

S.aureus is resistive by these drugs

Frequency

Benzyl penicillin anacillin Fenicilin Amikacin

S.aureus is resistive by these drugs
Graph 3: Resistance pattern of S. aureus

» Table 4: Sensitivity
Staphylococcus aureus (S. aureus) exhibited resistance to several pattern of Klebsiella
antibiotics. Penicillin had the highest resistance rate, with 8 pneumoniae
cases (5.1%) showing resistance. Benzyl penicillin followed, with
5 cases (3.2%) resistant. Oxacillin had a resistance rate of 1.9% (3
cases), while Amikacin had the lowest resistance rate, at 0.6% (1 | Nitrofurantoin |6 | 3.8%

case). Meropenem 12 7.7%

Klebsiella pneumoniae demonstrated sensitivity to various | Cefuroxime 3 11.9%
antibiotics. Meropenem was the most effective, with 12 cases
(7.7%) showing sensitivity. Nitrofurantoin followed, with 6 cases
(3.8%) sensitive. Cefuroxime and Imipenem had lower sensitivity

rates, with 3 cases (1.9%) and 2 cases (1.3%) showing sensitivity, * Table 5: Resistance
respectively pattern of K. pneumoniae

N | %

Imipenem 2 | 1.3%

Klebsiella pneumoniae exhibited resistance to several antibiotics. N |%

Amogicillin had the highest res-istance rate, w@th 11 cases (7.1%) Amoxicillin_ |11 |7.1%
showing resistance. Levofloxacin followed, with 7 cases (4.5%)
resistant. Cefuroxime and Aztreonam had lower resistance rates,
with 3 cases (1.9%) each showing resistance. Cefuroxime |3 |1.9%

Aztreonam |3 1.9%

Levofloxacin | 7 4.5%
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Discussion

Urinary tract infections (UTIs) are common bacterial infections, primarily caused by
Escherichia coli, that affect the bladder, urethra, or kidneys, with women being at higher risk
due to anatomical factors. Symptoms include painful urination, frequent urges to urinate,
and cloudy or foul-smelling urine. The latest data on Urinary Tract Infections (UTIs) from
the World Health Organization (WHO) [1] reveals some alarming trends. According to the
Global Burden of Disease Study 2019, there were approximately 404.61 million cases of UTIs
worldwide in 2019, resulting in 236,790 deaths.

Retrospective cross-sectional study done in Jalalabad study Regional Clinical Hospital done
from March 2024 to November 2024 describing the prevalence of UTI, it’s causative agent
and the drugs sensitivity and resistivity shows that out of total 156 data we collected cases
majority 54.5% of the patients were from age group 1 - 15 years followed by 9.6% of them were
in age group 16 to 30 years. Remaining 19.2 % and 16.7 % were in between age group 31 to 45
years and 46 to 60 years respectively. But according to results of study done in Korea, Taiwan
and Japan collectively shows that the risk of UTI during the first decade of life is 1% in males
and 3% in females [5]. Another cross-sectional study done in morogora Tanzania shows: The
prevalence of UTIs was 41% (141/344) and elders (>=60 years) had five times higher odds of
having UTI as compared to adolescents (p<0.001) [6].

Regarding the gender 34.6% (54) of respondents were males and 65.4 % (102) were females.
The diagnostic UTI related diseases which were mainly Glomerulonephritis, pyelonephritis,
nephrotic syndrome and enuresis their percentage was 42.9%, 39.7%, 8.3% and 9.0%
respectively.

Urinary tract infections (UTIs) are a severe public health problem and are caused by a range of
pathogens, but most commonly by Escherichia coli, Klebsiella pneumoniae, Proteus mirabilia
[7] as per study done in Jalalabad Regional Clinical Hospital the organisms involved in
respondent infection the most likely organism to cause infection was E. Coli with percentage
of 53.2% and least infection causing organism was Pseudomonas (4.5 %). Similarly, according
to a research conducted in Europe The six most commonly isolated micro-organisms were,
in decreasing order: Escherichia coli (35.6%), Enterococci (15.8%), Candida (9.4%), Klebsiella
(8.3%), Proteus (7.9%) and Pseudomonas aeruginosa (6.9%). Pseudomonas was isolated more
frequently in non-EU countries [8].

Antibiotics with high percentages of resistance were trimethoprim sulfamethoxazole (50%),
followed by third-generation quinolones with similar percentages, ciprofloxacin (38.2%),
levofloxacin (36.7%) and norfloxacin 36.5%). The most resistant antibiotic in this study
was amoxicillin plus clavulanic acid (33.9%). According to the sensitivity profiles, the most
effective antibiotics were fosfomycin (68.9%), amikacin (68.4%), nitrofurantoin (62.5%),
gentamicin (60.5%) and ceftriaxone (50.1) [9]. Regarding the drugs sensitivity and resistivity
according to the data collected from Jalalabad Regional Clinical Hospital, E. Coli was most
resistive by Ceftazidime (10.3%) and sensitive by amoxicillin (12.8%). Similarly, S. aureus
was sensitive by sulfamethoxazole (2.6%) and resistive by benzyl penicillin (3.2%). Candida
albicans was sensitive by sulfamethoxazole (1.3%) and resistive by benzyl penicillin (1.3%).
Klebsiella was most sensitive by nitrofurantoin (3.8%) and resistive by amoxicillin (7.1%). As
per cross-sectional study done in Iran, it is shown that the most common pathogen causing
UTIs is Escherichia coli with 62%. The resistance among the isolates of E. coli was as follows:
ampicillin (86%), amoxicillin (76%), tetracycline (71%), trimethoprim-sulfamethoxazole
(64%), cephalexin (61%), and cefalothin (60%). The highest sensitivity among isolates of E.
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coli was as follows: Imipenem (86%), nitrofurantoin (82%), amikacin (79%), chloramphenicol
(72%), and ciprofloxacin (72%) [9].

Recommendations

To mitigate the incidence of Urinary Tract Infections (UTIs) and the emergence of
antibiotic-resistant strains, a multifaceted approach is warranted. Firstly, adherence to
proper hygiene practices, including correct wiping techniques and genital area cleansing,
is essential. Additionally, promoting adequate hydration through evidence-based guidelines
can facilitate the flushing of bacteria from the urinary tract. Implementation of antibiotic
stewardship programs, incorporating judicious prescribing practices and regular surveillance
of resistance patterns, is crucial to curtail the development of antibiotic-resistant bacteria.
Furthermore, development and periodic updating of Urinary tract infection management
guidelines, informed by local epidemiological data and susceptibility profiles, can optimize
treatment outcomes. Lastly, patient education initiatives emphasizing preventive measures,
such as avoidance of irritant foods and stress management techniques, can empower
individuals to reduce their risk of Urinary tract infections. By adopting these evidence-based
recommendations, healthcare providers can contribute to a reduction in the incidence of
Urinary tract infections and the emergence of antibiotic-resistant strains.
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KNOWLEDGE, AWARENESS, AND SELF-CARE PRACTICES OF HYPERTENSION
AMONG CARDIAC HYPERTENSIVE PATIENTS LIVING IN JALAL-ABAD,
KYRGYZSTAN

Pratap Pokhrel!, Muhammad Umair Ahmad!, Aleezah Shahid!
!Talal-Abad State University named after B. Osmonov, Jalal-Abad, Kyrgyzstan

Abstract

Introduction. This study investigates the knowledge, awareness, and self-care practices of
hypertension among cardiac hypertensive patients living in Jalal-Abad, Kyrgyzstan, and
students of Jalal-Abad State University, hypertension is an important global health challenge,
leading to high risk of cardiac and chronic kidney diseases causing death and disabilities:
obesity, physical inactivity, and inadequate nutrition.

Methodology

Among many hypertensive patients living in Jalal-Abad Kyrgyzstan, we gathered responses
from about 120 patients with the help of a questionnaire method. We write a questionnaire
of about 40 questions in English as well as in the Russian language. We also informed all
the respondents about the ethical information that we will not use their names or other
personal information in our study. All the respondents answer our questionnaire with their
own knowledge.

Result and discussions

According to the results, some of the respondents know about their family history of
hypertension, 55.0% of respondents think that family history plays a role in hypertension,73%
respondents think that obesity is the cause of hypertension, many respondents think that
smoking, aging, alcohol and junk food is the cause of hypertension.67.5% of respondents
acknowledged that physical activity and 75% think that quitting smoking can help treat
hypertension.

Conclusion

The study concludes that hypertension prevalence is increasing worldwide and an estimated
972 million people in the world are suffering from HTN. Incidence rates of hypertension
range between 3% and 18% depending on the age, gender, ethnicity, and body size of the
population. Mortality from stroke and ischemic heart disease doubles with each 20 mm Hg
increase in systolic blood pressure from levels as low as 115mm Hg and with each 10 mm Hg
increase in diastolic BP from levels as low as 75 mm Hg.

Keywords: Systolic blood pressure, hypertension, cardiac patients, outpatient department

3HAHUA, OCBEAOMJIEHHOCTb U MPAKTUKA CAMONOMOLLN B OTHOLUEHUA
TMNEPTOHNN CPEAU NALUMEHTOB C CEPOEYHON T’MNEPTOHUEMN,
NMPOXUBAIKOLWUX B OXKANAJ-ABAQE, KbIPTbI3CTAH

[Tparam IMoxpen!, Myxamman Ymarp Axman!, Anmsa Hlaxmm!
Ukanan-A6agcKuii rocygapCTBeHHbIN YHUBepcuTeT umenn b. OcmoHoBa, [Ikanan-A6am, Keipreiacran

AHHOTauMa
BBegeHne. B 3TOoM uccaemoBaHMM M3Y4yalOTCS 3HAHMSI, OCBEAOMJIEHHOCTb M MpaKTMKa
CaMOTIOMOIIIM B OTHOIIEHUM TUMEPTOHUM Cpeay MallMeHTOB C CepAeuyHOil IMIepTOHMEN,
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npoxkuBamommx B [Dkaman-A6age, Kbipreisctad, U CTygeHTOB JIxkajaa-A6Gajickoro
roCyJapCTBEHHOI'O YHMBEPCUTETA. [UIMEePTOHMS SIBJISIETCSI BaXKHON I71I00a/IbHON ITPO6IeMOit
3IpaBOOXpaHEeHMS, TPUBOMSILEN K BHICOKOMY PUCKY CepAEUHbIX M XpPOHMUYECKMX 3a00/IeBaHMi1
MoYeK, MPUBOASIIINX K CMEPTU U MUHBAJIMAHOCTY: OKUPEHMI0, GU3MUeCKOil HeaKTUBHOCTU U
HeaeKBaTHOMY IIUTaHMIO.

MeTopmo/10rus

Cpenyt MHOTHMX TaIlMEHTOB C TMIIEPTOHMEN, TpokMBalomux B JIxkanan-Abame, KbiproiacraH,
MbI COOpaIVt OTBETHI TpMMepHO y 120 maiyeHTOB ¢ IMIOMOIIIbI0 MeTOHa aHKeTUPOBaHMsI. Mbl
MMIIeM aHKeTy U3 IpumepHO 40 BOIIPOCOB Ha aHIVIMIICKOM M PYCCKOM SI3bIKaX. MBI TakKe
nponH@OPMUPOBaIM BCEX PECIIOHIEHTOB 00 3TUYECKOV MHOOpMaALMKU O TOM, UTO MbI He
OymeM MCITOb30BaTh X MMeHA MJTU IPYTYIO IMYHYI0 MH(POpMAaIMIO B HallleM UCCIeq0BaHUMN.
Bce pecIrioHAeHTbI OTBEYAIOT Ha HAIlly aHKETY, UCII0JIb3ysl COOCTBEHHbIE 3HAHMS.

Pe3yibTaThl 1 O0CYKAEHUS

CormacHo pesy/nbTaTaM, HEKOTOpbIe PECIOHAEHTbl 3HAIOT O HaIMUMMU y HUX B CEMbe
runeptounu, 55,0% pecroHIEeHTOB CUMTAIOT, UTO CeMeNHbI/A aHaMHe3 WUrpaeT pPojb B
TUTIEPTOHUHN, 73% PECIIOHAEHTOB CYMUTAIOT, YTO OKMPEHME SIBJISIETCS MPUYMHO TUTIEPTOHUH,
MHOTM€e PeCHOHJEHThl CUMTAIOT, UTO KypeHue, CTapeHue, ajJKorolib M He3O0poBasl Muila
SIBJISIIOTCSI TIPUYMHONM TUIIEPTOHMU. 67,5% pecnoHIeHTOB IIpU3HaAM, 4TO (usnueckas
aKTMBHOCTD U 75% CUMUTAIOT, UYTO OTKA3 OT KypeHMsI MOKeT ITIOMOYb B JieUeHUY TUTIePTOHUN.

BriBog,

VccneqoBaHye MpUIIO K BbIBOAY, UYTO PacCIIPOCTPAaHEHHOCTb IMIIEPTOHMM pacTeT BO BCEM
Mupe, 1, 1o OolleHKaMm, 972 MUIJIMOHA YeJIOBEK B MUPeE CTPaaaloT OT ruriepToHun. [fIokasarenmn
3a60/1eBa€MOCTM TUIIEPTOHMEN KojebaoTcs oT 3% mo 18% B 3aBMCUMMOCTM OT BO3pacTa,
T10J1a, STHUYECKO MIPUHAAJIeKHOCTU U pa3MepoB Tejia HaceyieHMsl. CMepTHOCTb OT MHCY/IbTa
M UIIEMUYeCKOi 6OJIe3HM cep/lia yABauBAETCS C KaKIbIM MOBBIIIEHMEM CUCTOIMYECKOTO
apTepuasbHOTO AapieHus Ha 20 MM PT. CT. C YPOBHSI Bcero 115 MM pT. CT. U C KaxkKIbIM
MOBBINIEHMEM AMACTOJIMYECKOTO apTepuaabHOro gasjieHus Ha 10 MM pPT. CT. C YPOBHSI BCEro
75 MM PT. CT.

KimoueBbieciioBa: CHCTOMMYECKOE apTepHabHOE IaB/IeHVe, TUTTEPTOH S, KapAMOIOTUUECKIe
601bHbBIE, aMOY/IaTOPHOE OT/Ie/IeHNe
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Introduction

Hypertension is an important global health challenge because of its high prevalence and
resulting cardiovascular disease and chronic kidney disease. Hypertension is the leading
preventable risk factor for premature death and disability worldwide [1]. Hypertension
prevalence was decreasing; however, recent data suggest that it is again on the rise. In 1999-
2002, 28.6% of the U.S. population had hypertension [2] Hypertension prevalence has also been
increasing in other countries, and an estimated 972 million people in the world are suffering
from this problem. Incidence rates of hypertension range between 3% and 18%, depending on
the age, gender, ethnicity, and body size of the population studied [2]. Hypertension (HTN) is
a prevalent condition worldwide and a major risk factor for cardiovascular disease. Mortality
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from stroke and ischemic heart disease doubles with each 20-mm Hg increase in systolic
blood pressure (SBP) from levels as low as 115 mm Hg and with each 10-mm Hg increase in
diastolic BP (DBP) from levels as low as 75 mm Hg [3].

Some risk factors for cardiovascular disease such as hypertension have been increasingly
prevalent among adolescents and follow the growing trend of cases of overweight, physical
inactivity, and inadequate nutrition in this population. Hypertension is a disease related to
different causes, in which blood pressure levels remain high for a certain period.

Organs such as the heart, brain, kidneys, and blood vessels are usually affected and undergo
changes that may compromise their functions. This condition is also often related to
metabolic changes and is one of the most common risk factors for cardiovascular disease. [4]
Previous studies have shown that individuals with high blood pressure (BP) in childhood tend
to have high BP in adulthood. Understanding the prevalence and risk factors of adolescent
hypertension is important. The proportion of children and adolescents with hypertension
has increased in the past few decades [5].

Obesity has been posited as the cause of hypertension, but the fact that there are
metabolically obese normal-weight (MONW) people, as well as overweight and obese people
who are metabolically normal, would argue that there may not be a simple cause-and-effect
relationship between them. Moreover, the obesity and hypertension epidemics have arisen
concurrently with significant changes in family structures that have resulted in increased
consumption of fast foods and prepared foods, and therefore sodium, trans-fats, and high-
fructose corn syrup, as well as more automation of activities that formerly required physical
labour to accomplish, and a more fast-paced and deadline-driven environment in almost
every facet of life [6].

Essential systemic arterial hypertension is a multi-factor disease, in which several different
mechanisms are involved, leading to an increase in cardiac output and peripheral vascular
resistance. Obesity is the principal risk factor for arterial hypertension. Reducing body mass
index (BMI) results in significant reductions in blood pressure levels, and this is one of the
pillars of non-pharmacological management of the disease. The prevalence of obesity and
overweight has been increasing over the years among adolescents in many parts of the world.

Systemic arterial hypertension is considered a global public health problem, causing 9.4
million deaths every year worldwide. This disorder has a multifactorial aetiology, characterized
by a persistent elevation of blood pressure and metabolic alterations, leading to the risk
of cardiovascular complications. In adolescence, arterial pressure alterations constitute
an important risk factor for the development of arterial hypertension. Moreover, young
adults who manifest high-pressure levels tend to keep this condition as adults. Hence, it is
important to evaluate the factors contributing to this situation and to promote subsidies for
interventions. The investigation of risk factors for cardiovascular diseases, without involving
laboratory analyses, can represent a useful method, mainly as an alternative in places with
few resources. In this context, the early identification of altered pressure levels is found as an
essential tool for reducing the development of these diseases [7].
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Numerical findings of blood pressure ranges are given below in the table [8]

Blood Pressure Stages

Blood Pressure Category Systolic Diastolic

] 1m0 HE (U /) HE dlavand #

Novmial lessthan120  and lass than 80
Elevated 120-129 and less than 80
4 skl 130-139 or 80-89

mﬂiﬁ‘““ 140 or higher or 90 or higher

SOUnon: AeErkan Hoart Associaton

The rise in the prevalence of overweight children and the increased survival rate of subjects
with a very low birth weight may predict that the progression of hypertension prevalence in
paediatric subjects will continue to aggravate. In 2009 the European Society of Hypertension
published recommendations for the management of hypertension in children and adolescents.
Prevalence and new diagnoses of hypertension in children and adolescents are increasing.
Numerous population studies indicate that a hypertensive condition in childhood raises
the probability of being hypertensive in adulthood. In the first years of childhood secondary
forms prevail whereas with increasing age primary forms of hypertension become most
frequent. Blood pressure values increase progressively until the age of 17-18 years when
adult values are reached. This increase is most rapid during the first weeks of life and puberty.
Blood pressure values are correlated with gender, height, and body mass. Obesity represents
a strong risk factor for the development of child hypertension [9].

Non-contagious diseases including cardiovascular diseases, brain attack, diabetes, cancer,
and chronic respiratory diseases are the main causes of death and the burden of diseases
in the world. Out of 58,000,000 deaths annually, nearly 35,000,000 cases are because of the
mentioned diseases [10]. Among the non-contagious diseases, cardiovascular diseases are
the most common ones, and they account for one-fourth of the deaths in the world. Today,
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hypertension and its complications comprise a significant health problem in the modern
world and are considered precursors to many diseases such as myocardial infarction, stroke,
congestive heart failure, advanced chronic kidney disease, and peripheral vascular diseases.

Hypertension is caused by different factors; however, poor nutritional behaviours are among
the main factors contributing to this condition. Furthermore, behavioural characteristics
such as poor nutrition patterns formed in adolescence cause many complications, such as
adulthood mortality. In other words, many healthy and unhealthy behaviours established
during this stage manifest themselves as fixed patterns into adulthood. As an adolescent,
the individual is now responsible for his nutrition patterns, attitudes, and behaviours, and
attitudes tend to play a key role in maintaining a wide range of nutrition habits and behaviours.
The physical and psychological changes developed in adolescence make up the adolescent’s
nutritional health; if these changes are ignored, they will cause adverse consequences such
as anorexia and overeating, and the adolescent will become underweight or overweight as a
result [10].

Methodology

In our research, we used a questionnaire to collect patient data. Our questionnaire contains
various questions related to Socio-demographic characteristics, variables related to
Hypertension, medical and family history, and knowledge about hypertension. Researchers
visited respondents personally and handed over the questionnaire and they filled it by
themselves. After collecting all whole data and responses from the patients, we gathered all
the responses with the help of a software SPSS version 26 per analysis, frequencies, means,
and standard deviations. We obtained ethical approval from administrative staff before
conducting the study. The respondents were informed that their participation was voluntary
and that they could stop their participation at any stage in case they felt uncomfortable.
The confidentiality of the information obtained was kept and respondent names were not
recorded.

Result
1: Information related to socio-demographic characteristics

- Total Responces (N=120) | Percentages

Age Groups
15-20 18 10-15%
20-25 23 15-20%
25-30 12 5-10%
30-35 56 40-50%
More than 35 11 5-10%

Marital Status

Married 45 37.39%
Single 72 60.87%
Others 3 1.74%

Educational Status

Illiterate 15 12.50%
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Medium 54 45%
Literate 51 42.50%
Family Size
Self 6 5-10%
2-3 12 10-15%
3-4 63 50-60%
More than 5 39 30-40%
Gender
Male 75 62.50%
Female 44 36.70%
Other 1 0.80%

The age group study participants are 10-15% of 15-20 years, 15-20% of 20-25 years, 5-10%
are 25-30 years, 40-50% are 30-35 years and 5-10% are above 35 years of age group. The
majority of the participants are male (62.5%) and the rest are females (36.7%) and others
(0.8%). According to marital status, 37.39% are married, 60.87% are single and 1.74% are
others (widows or widowers). According to educational status, 12.5% are illiterate, 45% have
education of middle standard and 42.5% are literate. According to family size, 5-10% are
living alone, 10-15% have 2-3 family members, 50-60% have 3-4 family members and 30-40%
have more than 5 family members as shown in Table 1.

2. Information Related To Causes, Risk factors, and Prevention of Hypertension

R Total Responses (N=120) | Percentages

History of HTN

Yes 38 30.80%

No 82 70.20%
Smoking Status

Yes 28 23.50%

No 92 76.50%

Current Smoking Status

Current smoker 10 8.30%

Former smoker 21 17.50%

Doesn't smoke 89 74.20%

History of Kidney disease

Yes 17 14.20%

No 103 85.80%

Eating habit

Healthy food 34 28.30%

Junk/ Fast food 10 8.30%
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Mixed 76 63.30%
Alcohol use

No 97 80.83%

Daily 2 1.67%

Sometime 10 8.33%

2-3 times per week 11 9.17%

Medication Routine

Yes 36 30%

No 64 53.30%

Sometime 20 16.70%

Advancing age as a risk factor for HTN
Yes 43 35.83%
No 77 64.17%

According to respondents’ information related to causes, risk factors, and prevention of
HTN, 30.8% of respondents said family history is a cause and risk factor of HTN and 70.2%
of respondents said family history doesn’t play any role in HTN. In this study, 23.5% of
respondents are a smoker 76.5% of participants are non-smokers, 14.2% of participants
have a history of kidney disease and 85.8% don’t have any kind of history of kidney disease.
According to the eating habits of respondents, 28.3% of participants take healthy food in their
diet, 8.3% of respondents take fast/junk food in their daily meals and 63.3% of respondents
take mixed food in their daily meals. 80.83% of our respondents don’t take alcohol, 1.67%
of respondents take alcohol daily, 8.33% of participants take alcohol sometime on some
occasion and 9.17% of participants take alcohol 2-3 times per week. According to medication
routine 30% of our respondents takes medicines daily, 53.3% of participants don’t take any
kind of medicines daily and 16.7% of participants takes medicines sometime in an emergency
situation. According to respondents knowledge about advancing age as a risk factor or a
cause og HTN, 35.83% of particopants said yes advancing age can cause HTN and 64.17% of
respondents said no advancing age is not a risk factor or a cause of HTN as shown in Table 2.

3. Information Related To Information and Communication To Hypertension

, Total Responses (N=120) | Percentages
Role of family history in HTN

Yes 66 55%

No 54 45%
Role of obesity in HTN

Yes 88 73.30%
No 32 26.70%

Role of smoking in HTN
Yes 78 65%
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No 42 35%
Role of stress in HTN

Yes 93 77.50%

No 27 22.50%

As aresult of respondents about information and communication to HTN, 55% of respondents
said family history plays a role in HTN and 45% of participants said family history don’t
play any role in HTN. Now according to their knowledge about role of obesity in HTN, 73.3%
respondents said obesity plays role in cause of HTN and 26.7% respondents said obesity
don’t play any role in HTN. 65% and 77.5% of respondents said smoking and taking stress
respectively plays role in HTN but 35% and 22.5% of participants said smoking and taking
stress don’t play any role in HTN respectively as shown in Table 3.

4. Information Related To Attitude and Behaviour Towards Examination and Medications

, Total Responses (N=120) | Percentages

Quitting Smoking
Yes 90 75%
No 30 25%

Physical Exercise

Yes 81 67.50%

No 39 32.50%
Good Mental Health

Yes 83 69.17%

No 37 32.83%

Doctor's Guidance
Yes 103 85.80%
No 17 14.20%

This study gives information related to attitude and behaviour towards examination and
medication of HTN. 75% of respondents said quitting smoking is helpful in treating HTN but
25% of the respondents said quitting smoking is not helpful in treating HTN. 67.5% and 69.17%
of respondents said physical exercise and good mental health plays role in treating HTN
respectively and 32.5% and 32.83% of respondents said physical exercise and good mental
health don’t play any role in treating HTN respectively. In the end, 85.8% of respondents said
Doctor’s guidance is helpful in treating HTN and 14.2% respondents said Doctor’s guidance
is not helpful in treating HTN as shown in Table 4.

Discussion

By the result of all our study, we got data from 120 participants in which 62.5% are male,
36.7% are female and 0.8% others, but the study done by Muhammad Bilal, et al, 2015, they
got data from 664 participants out of which 422 are male and 242 are female. The age group
of our respondents are 10-15% of 15-20 years, 15-20% of 20-25 years, 5-10% of 25-30 years,
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40-50% of 30-35 years an 5-10% of age more than 35 years, whereas, the study done by
Muhammad Bilal, et al, 2015, the mean age of participants was 54.4+12.5 years. In our study,
the educational status of the respondents is 12.5% are illiterate, 45% have education status
of middle standard and 42.5% are literate, whereas, the study done by Muhammad Bilal, et al,
2015, 54.7% patients were either illiterate or with level of education less than Matriculation
and 20% are labour by profession [11].

In our study, the family size of respondents is, 5-10% live alone, 10-15% have family size of
2-3 members, 50-60% have family size of 3-4 members and 30-40% have family size of more
than 5 members while the study done by Geeta K Satyal, et al, 2020, 50.9% respondents have
joint family and 49.1% respondents lives in a house with only one family. In our research,
30.8% respondents have history of HTN and 70.2% respondents don’t have any history of
HTN, while according to study done by Geeta K Satyal, et al, 2002, 48% of patients have family
history of HTN and 53.3% respondents don’t have any history of HTN. In our research, 23.5%
of respondents are smokers in which 8.3% are current smokers, 17.5% are former smokers and
19.17% of respondent’s intake alcohol daily or 2-3 times per week or only on some occasions,
while the study done by Geeta K Satyal, et al, 2020, 29.2% of respondents are smokers, 30.7%
of respondents uses alcohol [12].

In our study, 14.2% of the respondents have some kidney diseases associated with HTN and
85.8% of participants don’t have any kidney disease associated with HTN. But according to
the study done by Rmeya Kazancioglu, et al, 2013, 37.3% of their respondents have kidney
diseases related to HTN and 72.7% don’t have any kidney diseases associated by HTN. In our
study, many respondents are obese due to their eating habit, 28.3% of the respondents take
healthy food in their diet, 8.3% of respondents take junk/fast food in their meal and 63.3%
take mixed (healthy/junk food) in their meal, but by the study of Rumeyza Kazancioglu, et al,
2013, two-third of respondents are obese and rest have normal BMI [13].

In our study, 55% of respondents have point of view that family history plays role in HTN,
73.3% respondents said obesity also plays a role in HTN, 65% of respondents said smoking
and 77.5% said stress are the risk factors for HTN, but by the study done by Selladurai Pirasath,
et al, 2021, 70.6% of respondents said obesity is a risk factor for HTN, 69.9% said smoking is a
risk factor for HTN and 62.7% said stress also takes part in risk factor for HTN [14].

In our study, 75% of respondents have knowledge that quitting smoking can help to cure
HTN, 67.5% have point of view that doing physical exercise regularly can help to cure HTN,
69.17% have opinion that good mental health can also cure HTN and 85.8% said Doctor’s
guidance can cure HTN, but from the study of Qianfeng Yang, et al, 2024, 77.4% of respondents
said quitting smoking can help to reduce HTN, 89.3% of respondents have point of view that
doing physical exercise daily can cure HTN, 94.5% said good mental health and almost all
respondents said Doctor’s guidance can help to cure HTN [15].

Conclusion

Study concludes that hypertension prevalence is increasing worldwide and an estimated 972
million people in the world are suffering from HTN. Incidence rates of hypertension range
between 3% and 18% depending on the age, gender, ethnicity and body size of the population.
Mortality from stroke and ischemic heart disease doubles with each 20 mm Hg increase in
systolic blood pressure from levels as low as 115mm Hg, and with each 10 mm Hg increase in
diastolic BP from levels as low as 75 mm Hg.
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In our point of view, by doing physical exercise, eating healthy food, quitting smoking and
alcohol can help many people to deal with HTN. Good and healthy environment helps to get

rid

of HTN.
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ASSESSING THE AWARENESS OF PREDIABETES AND ITS RISK FACTORS
AMONG MEDICAL STUDENTS

Pratap Pokhrel!, Gowarthan Thangamuthu!, Peter Ganicius Delicina Rose!, Fakhar Yahya!, Sudha Gunasekaran!
Talal-Abad State University named after B. Osmonov, Jalal-Abad, Kyrgyzstan

Abstract

Introduction: Prediabetes is a condition where blood glucose levels are elevated but not yet
high enough to be classified as diabetes. It is typically identified through impaired fasting
glucose (IFG) or impaired glucose tolerance (IGT), with specific blood sugar thresholds.

Methodology

A cross-sectional study was conducted between October 29 and November 26, 2024, involving
medical students from the 2nd to 5th years. Data was gathered through a semi-structured
questionnaire distributed via Google Forms. Statistical analysis was performed using SPSS
software, and the results were expressed in percentages.

Results

Among the 213 respondents, the majority were in their 2nd year (42.7%) and aged between
20-25 years (61.5%), with a slightly higher proportion of males (53.1%). Most respondents
were Muslim (53.1%) and from India (69%). While many students were aware of prediabetes
(168 participants), only 53 had attended extra classes on the topic. Knowledge of prediabetes
improved as students advanced in their studies. Fifth-year students demonstrated the best
understanding of key topics, such as HbAlc levels (66.7%) and prediabetes complications
(89.9%). Second-year students had a solid grasp of prediabetes, while third-year students
showed relatively less knowledge.

Conclusion

This study reveals that medical students possess general knowledge about prediabetes, its risk
factors,and symptoms, but there are areas that require improvement. Although many students
were familiar with the definition of prediabetes, few had participated in additional educational
sessions on the subject. Awareness of risk factors, such as gestational diabetes, was moderate,
and some students were unaware that prediabetes can be asymptomatic. Clinical knowledge
tended to improve with academic progression, with older students exhibiting a stronger
understanding of diagnostic criteria and complications. Younger students, particularly those
in the second and third years, had less comprehensive knowledge. These results emphasize
the need for enhanced education, especially for students in the earlier years of their medical
studies.

Key words: Prediabetes, Hypertension, medical students, JASU

OLEHKA OCBEOOMJIEHHOCTW O NPEAUABETE U EF'O ®AKTOPAX PUCKA
CPEAWN CTYAEHTOB-MEOUKOB

[Tpatamn ITokxpesn!, ToBapran Tanramyty!, [Tutep l'anuimyc Jenmumna Poy3!, ®@akxap SIxbs!, Cynxa ['yHacekapaH!
Ukanan-A6agcKuii rocygapCTBeHHbIN YHUBepcuTeT umenn b. OcmoHoBa, [Ikanan-A6am, Keipreiacran

AHHOTanMa
BBenenne. [IpennabeT — 3TO COCTOSIHME, ITPY KOTOPOM YPOBEHD ITTIOKO3bI B KPOBM ITOBBIIIIEH,
HO ellle HeJOCTAaTOYHO BBICOK, YTOObI €ro MOXKHO ObLIO KIacCU(PUIMPOBATh Kak auaber.
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OOGBIYHO €ro OIpeIessioT IO HapylleHHOoV Imoko3e Hatomak (HI'H) wiam HapylieHHO
TonepaHTHOCTU K rmoko3e (HTT) c ompepeneHHbIMM MOPOTOBBIMM 3HAYEHUSIMU YPOBHS
caxapa B KPOBMU.

MeTopmo/10rus

TorepevyHoe MCCIenoBaHMe MPOBOAMIOCH B Iepuon ¢ 29 OKTsa6pst 1o 26 Hosopss 2024
roga C y4JacTMeM CTyIeHTOB-MeOMKOB 2-5 KypcoB. [laHHbIe COOMpanauch C ITOMOIIBIO
MOTYCTPYKTYPMUPOBAHHO aHKETHI, pacripocTpaHsieMoii uepe3 Google Forms. CTaTucTmueckmit
aHaIM3 MPOBOAMIICS C MCIOAb30BaHMEM ITpOrpaMMHOro obecrieueHnst SPSS, a pesynbraThbl
BbIPAKaJIUCh B IMPOLIEHTAX.

PesynbTaThl

cpeny 213 pecrioHAeHTOB OOJBIIMHCTBO ObUIM Ha 2-M Kypce (42,7%) 1 B Bo3pacTte oT 20 1o
25 net (61,5%), c HeMHOrO 60JbIIel goneit My>kurH (53,1%). BOJNBIIMHCTBO PEeCIIOHIEHTOB
6pun mycynbMaHamu (53,1%) v Bbixopmamu u3 Maaum (69%). X0Tss MHOTME CTYAeHTbI 3HAJIN
o nipenauabere (168 y4aCTHMKOB), TOJIBKO 53 Mmoceaay JOIOTHUTE/IbHbIE 3aHSITHS 10 3TOM
Teme. 3HaHMS O TpenauabeTe yaydyiiaauchb MO Mepe TOTO, KaK CTYAeHTbl MPOJIBUTAINCH B
yuebe. CTyeHTbI ISATOTO Kypca IIpoAeMOHCTPMUPOBAIM Jiydlliee TIOHMMaHMe KIIUeBbIX TeM,
TaKux Kak ypoBHM HbAlc (66,7%) 1 ocnoxkHeHus nmpeganabeTta (89,9%). CTymeHThI BTOPOTO
Kypca MmMmesu IpovYHoe MoOHMMaHMe npeaanabeTa, B TO BpeMs KakK CTy[eHThl TPeThero Kypca
M0Ka3aay OTHOCUTE/IbHO MEHbIIMe 3HAHMUSI.

BriBog,

OTO uccilemoBaHMe TOKAa3bIBAeT, UTO CTYAEHThI-MeIVKM 00JIafaloT OOIMMM 3HAHUSIMU
o mpenauaberte, ero GakTopax pMcKa M CUMIITOMAax, HO €CTh 00J1aCTH, KOTOpPbIe TPEOYIOT
yayunieHus. XOTSI MHOTMe CTYOEeHThI ObLIM 3HAKOMBI C OIIpelesieHMeM mpenauabdera,
HEMHOTME Y4YaCTBOBAJIM B JIOMOJHUTEIbHBIX 00pa30BaTEIbHBIX CECCHUSIX IO ITOM TeMe.
OcBemoMJIEHHOCTb O (paKTOpax pucKa, TaKMX KaK reCTalMOHHBIN AuabeT, Obljia yMepeHHOI,
M HEKOTOpbIe€ CTYAEHThI He 3Ha/iM, YTO MHpenauadbeT MOXKeT ITPOTeKaTbh OecCMMIITOMHO.
KnuHnueckue 3HaHMS, KakK MpPaBUJIO, YAYYIIAJUCh C aKageMUUYeCKMM IIPOrpeccoM, mpu
5TOM CTapIlue CTYyIeHTbI AeMOHCTPUPOBAM O60j1ee r;TyOb0KOe MOHMMAaHMe TUMAarHOCTUUYeCKUX
KpUTEepUEB M OCIOKHEHMI. Miafiiye CTyIeHTbl, 0COOEHHO Ha BTOPOM M TPeThEM Kypcax,
MMeJIM MeHee BCeCTOPOHHME 3HAHMSI. DTU Pe3yIbTaThl MOJUEPKUBAIOT HEOOXOIVMOCTh
YIYUIIEHHOT'0 00pa30BaHMsI, 0COOEHHO JIJIS CTY/IEHTOB Ha PaHHMX dTAllaX MX MeIUIIMHCKOTO
00yJeHMsI.

KnroueBsble coBa: npenanabdeT, TMIIepTOHMS, CTYIeHTbI-Meanku, JASU
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Introduction

The term 'pre-diabetes” refers to a situation where the blood glucose levels are higher than
normal, but not high enough to warrant a diagnosis of diabetes. It is an intermediate stage
used to describe a person with impaired blood glucose tolerance levels of fasting between
100 and 126 mg/dl of blood or whose 2-hour post-prandial blood glucose was between 140
and 200 mg/dl [1]. Prediabetes is associated with obesity (especially abdominal or visceral
obesity), dyslipidemia with high triglycerides and/or low HDL cholesterol, and hypertension
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[2]. Prediabetes consists of two entities viz. impaired fasting glucose (IFG) and impaired
glucose tolerance (IGT). IGT tends to be characterized by insulin resistance in muscle and
decreased glucose uptake, while IFG is generally driven by insulin resistance in the liver and
excess hepatic glucose production [3].There is limited overlap between IGT and IFG; only
20-25% of people with IGT have IFG, and 30-45% of individuals with IFG have IGT. The
diagnostic criteria for diabetes and prediabetes are summarized in Table 1[4]. According to
National Diabetes Statistics Report of Centers for Disease Control and Prevention 97.6 million
people aged 18 years or older have prediabetes (38.0% of the adult U.S. population) and 27.2
million people aged 65 years or older (48.8%) have prediabetes [5]. The pathophysiologic
defects underlying prediabetes include insulin resistance, b-cell dysfunction, increased
lipolysis,inflammation, suboptimal incretin effect, and hepatic glucose overproduction. These
metabolic derangements associated with concomitant obesity cause endothelial vasodilator
and fibrinolytic dysfunction, leading to increased risk of macrovascular and macrovascular
complications like Stroke, endothelial dysfunction, peripheral vascular disease, myocardial
infraction, congestive heart failure, pro-inflammatory cytokines. [6-9]. Risk factors include
obesity, family history of diabetes mellitus, gestational diabetes, polycystic ovarian syndrome,
and certain ethnic backgrounds, along with dyslipidemia and hypertension. Symptoms
are often absent, but some individuals may experience increased appetite or thirst, weight
changes, weakness, fatigue, sweating, blurry vision, bleeding gum and non-healing wounds
[10]. Prediabetes represents the tip of the iceberg if untreated; prediabetes can lead to
cardiovascular changes such as fatty depositions in coronary arteries and cells of heart. Other
complications include diabetic retinopathy, neuropathy and nephropathy. Patients with
IGT* IFG need strict Lifestyle modification. For treatment pharmacotherapy approach with
metformin plus low-dose pioglitazone is an option. In high risk IGT individuals long-acting
GLP-1 analogue use as well as diet plus exercise May be another option. Each component
of this approach is effective in type 2 DM prevention and turning IGT back to normal [11].
Surgical measures such as bariatric surgery have been found to be beneficial in preventing
T2DM in obesity and prediabetes [12-16]

e Table 1. Diagnostic criteria for diabetes and prediabetes

Normoglycemia (mg/dl) Prediabetes(mg/dl)

Parameters Diabetes
WHO ADA WHO ADA

FPG <110 <100 110-125(IFG) | 100-125(IFG) > 126
2-h PG <140 140-199 (IGT) > 200
HbAlc <5.7% 5.7-6.4% >6.5%
Random plasma > 200 (with symptoms
glucose* of diabetes)

Individuals with random plasma glucose between 140-199mg/dl are recommended to
undergo OGTT WHO - World Health Organization; ADA-American Diabetes Association; IFG
- Impaired Fasting Glucose; IGT - Impaired Glucose tolerance; FPG - Fasting Plasma Glucose;
2-h PG-2 hour post load Glucose test (oral glucose tolerance test) plasma glucose; HbAlc -
Glycosylated Hemoglobin

Source: ICMR guidelines for management of type 2 diabetes. 2018.
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Methodology

This cross-sectional study utilized a semi-structured questionnaire administered to medical
undergraduate students from the 2nd to 5th year at Jalalabad State University named after B.
Osmonov in Jalalabad, Kyrgyzstan. The questionnaire was distributed via Google Forms, and
students were requested to complete and submit their responses. The study was conducted
from October 29, 2024, to November 26, 2024. The study population comprised medical
students from the 2nd to 5th year who agreed to participate, resulting in a sample size of 213
students. Inclusion criteria were all consenting medical students from the 2nd to 5th year,
while those who did not consent were excluded. Statistical analysis will be performed using
SPSS (Statistical Package for the Social Sciences) software.

Results
Socio demographic information of respondents

socio domograpic information of respondenis
| "
lI s
ik i
!  F
i T i1
im
M
L]
T
]
L] =, [
= da ._I :l‘ | o __-'.__i 1 - - : ;__ ) b -__._-__'. [ E: -8 = - i'l".
A i . A il M5 :. . i il x| B ‘B - i - _
% |G| 8 ' & =R
& A | s | | | & [
] L ] ™ ] I ] i 1 | 1
o detar T iy ol die Age o rhe repumider G2 sruie o Hhe Felgarn af fereapenideaic Tairand iy oF fie regpanlern | Fanilangs oFitw |
rupaakm IripRernn AMIETEET

Fig. 1. Distribution of respondents according to their socio demographic information

The socio-demographic characteristics of the 213 respondents provide insight into their
backgrounds and diversity. Regarding the year of study, the majority of respondents were
in their 2nd year (42.7%), followed by 5th-year students (32.4%), 3rd-year students (22.1%),
and a small proportion in their 4th year (2.8%). The age distribution indicates that most
respondents were between 20-25 years old (61.5%), with 34.7% aged 15-20 years, and smaller
percentages in the 25-30 years (2.8%) and 30-35 years (0.9%) age brackets. Gender-wise,
males constituted a slight majority at 53.1%, while females made up 46.9%. In terms of
religion, the respondents were predominantly Muslim (53.1%), followed by Hindus (43.7%),
Christians (2.8%), and others (0.5%). Nationality data reveals that a significant proportion
were from India (69.0%), with smaller groups from Pakistan (18.8%), Kyrgyzstan (10.8%),
and Nepal (1.4%). Lastly, most respondents lived in single-family households (57.7%), while
41.3% belonged to joint families, and a very small percentage (0.9%) lived with guardians.
This diverse demographic data provides a solid foundation for analyzing the respondents’
perspectives and behaviors in the context of the study.
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Preclinical knowledge of respondents
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Fig.2. Distribution of respondents according to their answer to the pre-clinical question

A significant proportion of respondents were aware of prediabetes (168 respondents) and
its definition (153 respondents). However, only few participants reported having taken extra
classes on prediabetes (53 respondents). There is also a gap in understanding that prediabetic
patients can be asymptomatic, with only 82 respondents acknowledging this. Awareness of
gestational diabetes as a risk factor for prediabetes was moderate (125 respondents).

Clinical knowledge of respondents
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Fig.3.1.a Frequency of Participants Correctly Answering Prediabetes and Diabetes Clinical
Knowledge Questions, by year in Medical School
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Fig.3.1.b Frequency of Participants Correctly Answering Prediabetes and Diabetes Clinical
Knowledge Questions, by year in Medical School

The year-wise analysis of clinical knowledge revealed progressive improvement as students
advanced through medical school. Fifth-year students exhibited the highest understanding in
most areas, including HbA1c levels for diabetes (66.7%), 2-hour plasma glucose levels (66.7%),
physical characteristics of diabetes (84%), and blood glucose tracking parameters (76.8%).
They also demonstrated the strongest awareness of prediabetes characteristics (86.9%) and
complications of poor management (89.9%). Second-year students showed strong awareness
in specific areas, such as HbAlc thresholds for prediabetes (87.9%), impaired fasting glucose
(IFG) ranges (84.6%), and risk factors for prediabetes (79.1%). However, they had lower
overall knowledge compared to higher years. Third-year students scored lowest in key areas
like HbAlc levels (44.7%) and risk factors for prediabetes (53.2%), while the small sample
size of fourth-year students (n=6) limited conclusive results for this group. Across all years,
knowledge of lifestyle modifications remained consistently high (>75%). These findings
highlight the need for targeted interventions to address knowledge gaps, particularly among
lower-year students

Discussion

The current cross-sectional study has found important deficiencies in medical students
regarding their knowledge in the screening, diagnosis and treatment of prediabetes. It has
come to light that majority of them were following the ADA and WHO guidelines for the
same. We have not found statistical significance between students of various academic years
regarding their knowledge on prediabetes. Literatures addressing the knowledge and existing
practices of physicians regarding the diagnosis, screening and management of prediabetes,
both local and international domains. Genetic inheritance, women with positive history of
gestational diabetes, sedentary lifestyle and obesity are some of the predisposing factors
of prediabetes and an individual is supposed to revert back to normal before it can result
in diabetes and its impending complications in the body [10]. Majority of the participants
were able to choose sedentary lifestyle and obesity as risk factors. According to ADA, the
concern for prediabetes should arise at a BMI of more than 25 kg/m2: with 23kg/m2 being the
threshold for Asian Americans, correlating with the overweight status [23]. Prediabetes or
intermediate hyperglycemia is mostly asymptomatic until diagnosed by laboratory methods.
The laboratory parameters used are HbA1C, IFG, IGT and 2hPG. For prediabetes, with HbA1C
levels being 5.7 and 6.5%; IFG levels between 110-125 mg/dl and IGT between 140-199
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mg/dl [4]. Majority of the participants were able to differentiate between Normoglycemia,
intermediate hyperglycemia and diabetes through comparative analysis. In certain cases,
prediabetes can be accompanied by symptoms such as blurring of vision, fatigue, increased
appetite and delayed healing of cuts and wounds [10]. Complications of prediabetes, due to
poor management of blood glucose levels include atherosclerotic changes in blood vessels,
decreased nerve conduction velocity due to impaired axon transport, albumin permeability
through the glomerular basement membrane and filtration slits due to podocyte injury,
aneurysm of retinal vasculature resulting in retinal detachment [1]. Hyperglycemia-related
microvascular complications, including retinopathy [21], neuropathy [20] and nephropathy
[22], are frequently present among individuals with prediabetes. Students were informed
about the complications but not much on its pathophysiology. Early and timely interventions
in the management of prediabetes include lifestyle modifications such as a calorie and lipid
deficit diet, lean protein and fiber-rich diet, regular exercise, effective weight loss of about
5-10% of body weight and administration of Metformin for patients requiring treatment.
Metformin is a cheap and readily available medication which has proven benefit in preventing
diabetes in the high-risk group [24]. Metformin is seldom used in daily practice, despite
the ADA’s recommendation to use it for prediabetes treatment. In 2010-2012, only 3.7% of
prediabetes patients with United Healthcare insurance (one the largest private insurers in
the United States) were prescribed the medication. In the 2013-2014 NHANES, metformin
use among those with self-reported prediabetes was reported in only 8% of US adults [19].
These are the common interventions one can do to prevent or delay the development of
prediabetes and its not so anticipated outcome. Regarding lifestyle modifications, majority
of the students opted for regular exercise and dietary modifications such as low carb, low
lipid diets. There are certain limitations to our study. Our study barely touches upon the
perspective of the community because our sample is a representation of the population of
medical students of Jalal-Abad University. The lack of information on prediabetes amongst
the community is a limitation. Majority of the students when asked about prediabetes, called
it "borderline diabetes". They were able to identify the predisposing factors, parametric levels,
complications and lifestyle modifications of prediabetes. However, students were not able to
identify the one factor that differentiates prediabetes from diabetes. Besides the parametric
levels used in diagnosis, the factor which is of paramount importance is that prediabetes can
be reversed, is timely and effective intervention in lifestyle are made, whereas diabetes once
diagnosed cannot be reversed but only managed.

Conclusion

This study shows that medical students in general, have knowledge on prediabetes, its risk
factors and symptoms but there were areas which needed improvement. Many students were
familiar with the definition of prediabetes, but only a few had extra education on the concept.
Knowledge about risk factors, like gestational diabetes, was moderate, and few students didn’t
know that prediabetes can be without symptoms. Clinical knowledge improved as students
moved through medical school. Older students had a better understanding of key information
like diagnostic criteria and complications, while younger students, especially second and
third-year students, knew less about these domains.

Recommendation
This study suggests the need for better education, especially for students in earlier years, to
ensure all future doctors are well-prepared to manage and prevent prediabetes.
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SUPRATENTORIAL MENINGIOMA AND PROGNOSTIC FACTORS INFLUENCING
RECURRENCE AFTER SURGICAL RESECTION: A COMPREHENSIVE REVIEW

Dipak Chaulagain®?, Volodymyr Smolanka?
Talal-Abad International University, Jalal-Abad, Kyrgyzstan
2Uzhhorod National University, Uzhhorod, Ukraine

Abstract

Meningiomas constitute the most common primary intracranial neoplasms, with
supratentorial meningiomas—originating in the convexity, parasagittal, and falcine
regions—representing the predominant subtype. Although frequently benign (WHO grade
I), these tumors exhibit recurrence rates of 10-50% following surgical resection, driven by
diverse prognostic factors. This systematic review synthesizes evidence from meta-analyses
published between 2015 and 2024 to elucidate determinants of recurrence and survival
in supratentorial meningiomas post-resection. Key factors evaluated include extent of
resection (EOR), World Health Organization (WHO) histopathological grade, tumor size, sex,
adjuvant radiotherapy, and emerging molecular markers such as Ki-67 and FOXM1. Gross
total resection (GTR) consistently mitigates recurrence risk, with hazard ratios (HR) ranging
from 0.22 to 0.45 across studies, while subtotal resection (STR) and higher WHO grades (II
and III) significantly elevate recurrence, with HRs up to 2.40 for grade II. Larger tumors (>4.5
cm) impair outcomes, though effects vary by location, and sex-based differences remain
inconsistent, with female sex linked to worse recurrence-free survival (RFS) in some cohorts
(86.1% vs. 100%, p = 0.047). Adjuvant radiotherapy demonstrates efficacy post-STR (HR =
0.55-0.61) but not universally across grades. Molecular profiling, including proliferative
signatures (e.g., FOXM1, HR = 1.90), heralds a precision medicine approach. Variability in
radiotherapy protocols and sex effects highlights the need for standardized guidelines. This
review delineates the multifactorial etiology of recurrence, advocating for integrated, patient-
specific strategies to optimize long-term outcomes.

Keywords: Supratentorial meningioma, recurrence, prognostic factors, surgical resection

CYNPATEHTOPUAINNIbHAA MEHUHTMOMA U MPOTHOCTUYECKUE ®AKTOPI,
BNUAIOLLUME HA PELUOUB NMOCIE XUPYPITMYECKOWU PE3EKLIUMU:
BCECTOPOHHUWN OB30P

Hunaxk Yaynaranu'?, Bnagumup CMmonaHka?
Ukanman-A6GancKuii MesKIyHapOIHbI YHUBepCUTeT, [Ixkanan-Aban, KeiprbiscTad
2VsKrOpOACKMI HAallMOHATbHBIN YHUBEPCUTET, YKropo, YKpanHa

AHHOTauMa

MeHMHTMOMBI  IIPEeACTaB/ISIOT Cco00ii  Hamboliee  pacHpoOCTpaHEHHbIE  I€PBUYHbBIE
BHYTpMUUEpelHble HOBOOOpPa3OBaHMS, IIpUUYeM CyIpaTeHTOpUaJbHble MEHMHTVMOMBI,
BO3HMKAIONIME B KOHBEKCUTAJbHONM, MapacarMTTaJbHONM M CEePIIOBUIHON 0O0JaCTsX,
TMIpeICTaBIISIIOT COO0¥ ITpe0b1amatoii TOATUIL. XOTS 3TV OITYXOJIM YacTO JOOpOKaueCTBeHHbIE
(knacc I mo BO3), yacToTa peliuAMBOB I0C/Ie XUPypriuueckoit pesexiumu coctasiseTt 10-50%,
YTO OOYCIOBJIEHO Pas3/JIMUYHBIMM IIPOTHOCTMUECKMMM (aKTopaMy. DTOT CUCTeMaTUIeCKUit
0030p CHMHTE3MpYyeT [OKa3aTe/JbCTBA M3 MeTaaHa/JIM30B, OITyOJMKOBAHHBIX B TIE€PUOL,
c¢ 2015 mo 2024 rom, Ajsl BBISICHEHMS NeTEePMMHAHT peluAMBa M BbDKMBAEMOCTU IIPU
CYMIpaTeHTOPUATbHBIX MEHUHTMOMAX IT0c/Ie pe3ekuyn. KimodyeBblie orjeHMBaeMble (aKTOPbI
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BK/IIOUAOT cTerneHb pesekuuu (EOR), rucromaTosormyeckyro cremneHb II0 BcemupHOit
opraumsanuu 3napasooxpaHeHusi (BO3), pasmep omyxonu, I0Jd, aJbIOBAHTHYIO JIYYEBYIO
Tepamnuio ¥ HOBbIe MOJIEKY/ISIpHbIe MapKephl, Takue Kak Ki-67 u FOXM1. O61ias pesexkiys
(GTR) mocnemoBaTebHO CHMXKAeT PUCK peluauBa, npuueM KosdduimeHTsl pucka (HR)
BapbupytoTcsioT0,22 100,45 B pa3HbIX MCCIeN0BAHMSIX, BTO BpeMSI KaK CyOTOTaIbHAS Pe3eKIIVs
(STR) u 60nee Bricokue crerneny BO3 (II u III) 3HAUMTENHHO MMOBBIIIAIOT PELUINB, IPUUEM
Ko3hbuiimeHThl pucka gocturaioT 2,40 miast crernenu II. Bonee kpynHbie omyxonu (>4,5 cm)
YXYAILIAI0T pe3yabTaThl, XO0TS 3G @eKThl pasanuaroTcs B 3aBUCUMOCTM OT MeCTOIOIOKEeHMS],
a pas3anuus 1o MoJ0BOMY IPU3HAKY OCTAIOTCS HEMOoC/Ie0BaTeIbHBIMU, IIPU 3TOM >KEHCKUI
TI0JI CBSI3aH C XyAIIel 6e3pelnanBHOM BbDKMBaeMoCThIo (RFS) B HEKOTOpBIX Koroprax (86,1%
npotu 100%, p = 0,047). AobloBaHTHAas JydeBasi Tepanusi 1eMoHCTpupyeT 3hGheKTUBHOCTh
nocie STR (HR = 0,55-0,61), HO He yHMBepCaJbHO JJIsI BCeX cTeleHel. MojeKy/spHoe
npodwirpoBaHue, BKIoUas mpoandepaTuBHbie cUrHaTypbl (Harmpumep, FOXM1, HR = 1,90),
BO3BelllaeT O IMOAXO0Je TOYHOIN MeAULMHbI. I3MeHUMBOCTh MPOTOKOJIOB JIy4€BOM Tepanmmn
" TIOJIOBBIX 3G (EKTOB MOgYEPKUBAET HEOOXOAMMOCTD CTAHIAPTU3MPOBAHHBIX PYKOBOJICTB.
B sTtoM o0630pe omuchiBaeTcsi MHOTOGMAKTOpPHAs STUOJIOTMSI peluIuBa, BBICTyIas 3a
KOMILIEKCHbIe, crieliiuuHble AJ1s1 TIaljMeHTa CTpaTeruu IJis ONTUMMU3aL MU JOITOCPOUHBIX
pes3y/ibTaToB.

KnioueBble cC/IOBa: CymnpaTeHTOpMalbHAs MEHMHTMOMA, peluAuB, IIPOTHOCTUYECKUe
(dakTopbl, XMpypruuecKkast pe3eKius
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Introduction

Meningiomas account for approximately 39% of all primary intracranial tumors, with
supratentorial locations—including the convexity (35%), parasagittal region (20%), and falx
cerebri (15%)—being the most frequent sites of origin [1]. Arising from meningothelial cells
of the arachnoid layer, these neoplasms are classified by the World Health Organization
(WHO) into grade I (benign), grade II (atypical), and grade III (anaplastic), reflecting their
histopathological behavior and recurrence potential [2]. Surgical resection remains the
primary therapeutic modality, targeting maximal safe tumor removal; however, recurrence
rates vary widely, influenced by tumor characteristics, surgical success, and adjuvant
interventions [3]. Supratentorial meningiomas pose distinct challenges due to their proximity
to critical neurovascular structures, such as the superior sagittal sinus and eloquent cortex,
complicating complete resection and amplifying recurrence risk [4].

This comprehensive review compiles meta-analyses published from 2015 to 2024 to evaluate
prognostic factors affecting recurrence and survival in supratentorial meningiomas post-
resection. Factors analyzed include EOR, WHO grade, tumor size, sex, adjuvant radiotherapy,
and molecular markers. The aim is to synthesize current evidence, highlight consistencies
and disparities, and provide a foundation for clinical decision-making and future research in
this prevalent neurosurgical entity.
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Comprehensive Review of Prognostic Factors:
Extent of Resection (EOR)

The extent of resection, typically assessed using the Simpson grading system (Grade I:
complete resection with dural attachment; Grades II-V: progressively incomplete), is a
cornerstone prognostic factor for supratentorial meningiomas [5]. Gousias et al. [1] analyzed
1,539 patients across 13 studies, reporting recurrence rates of 0.00-2.36 per 100 person-
years for WHO grade I meningiomas with GTR, escalating to 7.35-11.46 per 100 person-years
with STR in grade II tumors. Gagliardi et al. [2] evaluated 2,134 patients with grade II and III
supratentorial meningiomas, finding GTR significantly reduced recurrence risk (HR = 0.45,
95% CI 0.29-0.70), though this benefit diminished in grade III cases due to aggressive tumor
biology. Similarly, Chen et al. [3] reported a 5-year progression-free survival (PFS) of 88.2%
with GTR versus 52.1% with STR in grade II convexity meningiomas (p < 0.001), reinforcing
EOR’s protective effect across grades.

e Table 1: EOR and Recurrence Rates Across Meta-Analyses

Study Cohort Size | WHO Grade | GTR Recurrence Rate | STR Recurrence HR (GTR vs.
(5-y1) Rate (5-yr) STR)
Gousias et al. [1] 1,539 I ~2% Not reported Not reported
Gagliardi et al. [2] 2,134 I1-111 29.4% 58% 0.45 (0.29-0.70)
Chen et al. [3] 3,218 I 11.8% 47.9% 0.32 (0.19-0.54)
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Graph 1: A bar graph depicting 5-year recurrence rates for GTR versus STR. Gousias et al. [1]
shows the lowest GTR rate (~2%), Gagliardi et al. [2] the highest STR rate (58%), and Chen et al.
[3] a moderate spread (11.8% vs. 47.9%).

Ne1 Issue I 2025 (P ejsmr.org [67



EJSMR

e Medical science

WHO Histopathological Grade
WHO grade is a critical determinant of recurrence risk. Gousias et al. [1] found grade I
supratentorial meningiomas exhibited low recurrence (0.00-2.36 per 100 person-years) post-
GTR, while grade II rates rose sharply with STR. Bergner et al. [4] meta-analyzed grade III
meningiomas, reporting 5-year RFS of 12.0% (95% CI 8.2-15.8%) across 42 studies, reflecting
their invasive nature. Gagliardi et al. [2] noted a pooled recurrence rate of 29.4% for grade II
post-GTR, escalating to 58% with STR (HR = 2.40, 95% CI 1.73-3.34), underscoring grade as
an independent risk factor.

e Table 2: Recurrence by WHO Grade
Study Grade I RFS (5-yr) Grade II RFS (5-yr) | Grade III RFS (5-yr) | HR (Grade II/III vs.
)
Gousias et al. [1] ~98% ~70% Not reported Not reported
Bergner et al. [4] Not reported Not reported 12% Not applicable
Gagliardi et al. [2] Not reported 70.6% (GTR) 42% (GTR) 2.40 (1.73-3.34)
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Graph 2: A line graph plotting 5-year RFS across WHO grades. Grade I (Gousias et al. [1])
starts near 98%, grade II (Gagliardi et al. [2]) drops to 70.6%, and grade III (Bergner et al. [4])

plummets to 12%.
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Tumor Size

Tumor size influences surgical feasibility and outcomes. Chen et al. [3] found supratentorial
meningiomas >4.5 cm had reduced RFS (85.4% vs. 100%, p = 0.025) across 32 studies, often
due to proximity to critical structures. Gousias et al. [1] reported tumors >5 cm doubled
recurrence risk in grade I cases (p = 0.03). Zhu et al. [6] meta-analyzed 15 studies, finding no
significant size effect in convexity meningiomas post-GTR (p = 0.12), suggesting location-
specific mitigation.

Sex

Sex’s prognostic significance is inconsistent. Chen et al. [3] linked female sex to worse RFS in
grade II supratentorial meningiomas (86.1% vs. 100%, p = 0.047), possibly due to hormonal
influences. Gousias et al. [1] found male sex associated with higher recurrence in grade I (HR
= 1.45, 95% CI 1.02-2.06), citing aggressive histology. Gagliardi et al. [2] reported no sex
difference (p = 0.39).

Adjuvant Radiotherapy

Adjuvant radiotherapy’s role varies by context. Gagliardi et al. [2] found RT post-STR reduced
recurrence in grade II/III meningiomas (HR = 0.61, 95% CI 0.41-0.90), with no relapses in
irradiated STR cases. Bergner et al. [4] reported no benefit in grade III (p = 0.22), while Zhu et
al. [6] noted improved PFS post-STR in grade II (HR = 0.55, 95% CI 0.34-0.89).

Recurrence Rates With vs Without RT
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Graph 3: A bar graph comparing recurrence rates with/without RT. Gagliardi et al. [2] shows 0%
vs. 29.4%, Zhu et al. [6] 15% vs. 35%, and Bergner et al. [4] 88% vs. 85%.
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e Table 3: Radiotherapy Efficacy by Grade and EOR

Study Grade EOR RT Benefit (HR) Recurrence Rate (RT vs. No RT)
Gagliardi et al. [2] I1-111 STR 0.61 (0.41-0.90) 0% vs. 29.4%
Bergner et al. [4] 1 Any Not significant 88% vs. 85%
Zhu et al. [6] I STR 0.55 (0.34-0.89) 15% vs. 35%

Molecular Markers

Molecular markers enhance prognostication. Choudhury et al. [7] found Ki-67 overexpression
(HR = 1.03, 95% CI 1.02-1.05) and VEGF (HR = 1.61) linked to worse RFS. Driver et al. [8]
identified FOXM1-driven groups with poorer PFS post-STR (HR = 1.90, 95% CI 1.28-2.82).

Discussion

The extent of resection emerges as the most robust and consistent predictor of recurrence
in supratentorial meningiomas, with GTR conferring a significant protective effect across
multiple meta-analyses. Gousias et al. [1] report near-negligible recurrence rates (~2% at 5
years) for grade I tumors post-GTR, while Chen et al. [3] and Gagliardi et al. [2] demonstrate
HRs of 0.32 and 0.45, respectively, highlighting GTR’s efficacy even in higher-grade tumors.
However, this benefit attenuates in grade III meningiomas, where Bergner et al. [4] note a
dismal 12% 5-year RFS, likely due to microscopic residual disease and parenchymal invasion
not addressed by macroscopic resection [9]. These findings reaffirm Simpson’s foundational
principles but underscore the limitations of surgical intervention alone in aggressive
histologies, necessitating adjuvant strategies.

WHO grade further stratifies recurrence risk with remarkable clarity. Grade I meningiomas
exhibit exceptional stability post-GTR (~98% RFS), as per Gousias et al. [1], while grade II
tumors show a marked increase in recurrence (29.4% post-GTR, 58% post-STR) [2], and grade
[II tumors plummet to single-digit RFS [4]. This gradient reflects not only cellular atypia
but also molecular underpinnings, such as mitotic index and necrosis, which drive tumor
regrowth [10]. The interplay between grade and EOR is particularly evident: STR amplifies
recurrence risk exponentially in higher grades, suggesting that incomplete resection unmasks
the tumor’s intrinsic biological potential.

Tumor size’s prognostic role is context-dependent. Chen et al. [3] and Gousias et al. [1] link
larger tumors (>4.5-5 cm) to worse outcomes, likely due to technical challenges near critical
structures like the superior sagittal sinus or motor cortex, which preclude GTR. However, Zhu
et al. [6] found no size effect in convexity meningiomas post-GTR, suggesting that tumor
location modulates size-related risks. This discrepancy may reflect surgical accessibility—
convexity tumors are more amenable to complete resection than parasagittal or falcine
lesions, where venous sinus involvement complicates outcomes [11]. Future studies should
stratify size effects by precise supratentorial subsite to clarify this variability.

Sex as a prognostic factor remains elusive and contradictory. Chen et al. [3] report worse
RFS in females with grade II meningiomas (86.1% vs. 100%), potentially tied to progesterone
receptor expression, a known feature of meningiomas [12]. Conversely, Gousias et al. [1]
associate male sex with higher recurrence in grade I tumors (HR = 1.45), possibly due to
increased atypia prevalence in males. Gagliardi et al. [2] found no sex difference, suggesting
these effects are cohort-specific or confounded by unmeasured variables like hormonal status
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or comorbidities. This inconsistency underscores the need for large, sex-stratified analyses
incorporating receptor profiling to resolve hormonal versus histological contributions.

Adjuvant radiotherapy’s efficacy hinges on grade and EOR, revealing a complex therapeutic
landscape. Gagliardi et al. [2] and Zhu et al. [6] demonstrate significant benefits post-STR
in grade II meningiomas (HR = 0.55-0.61), with Gagliardi et al. reporting no relapses in
irradiated STR cases versus 29.4% without RT. Yet, Bergner et al. [4] found no benefit in grade
I11, highlighting potential radioresistance in anaplastic tumors, possibly due to altered DNA
repair mechanisms [13]. Variability in RT dosing (54-60 Gy), timing (immediate vs. salvage),
and fractionation further complicates interpretation, as does the lack of randomized data.
These findings suggest RT is most effective as a bridge to control residual disease in grade II
tumors but less impactful in grade III, where systemic therapies may be required.

Molecular markers represent a transformative frontier. Choudhury et al. [7] link Ki-67 (HR
= 1.03) and VEGF (HR = 1.61) to worse RFS, while Driver et al. [8] identify FOXM1-driven
proliferative groups with doubled recurrence risk post-STR (HR = 1.90). These markers
outperform traditional grading in some cohorts, offering a glimpse into tumor biology
that complements EOR and grade [14]. However, their clinical adoption is hampered by
limited standardization, cost, and availability, particularly in resource-constrained settings.
Integrating molecular data into risk models could refine treatment algorithms, identifying
patients who benefit most from aggressive resection or adjuvant therapies.

Heterogeneity across meta-analyses poses a significant challenge. Differences in follow-up
duration (2-10years), recurrence definitions (radiological vs. symptomatic), and RT protocols
confound direct comparisons. Supratentorial-specific data are often diluted by mixed cohorts
including infratentorial or spinal meningiomas, reducing precision [15]. Moreover, publication
bias toward positive findings may inflate reported effects, while small sample sizes in grade III
studies limit statistical power. Addressing these requires standardized reporting, prospective
multicenter trials, and supratentorial-focused analyses to distill location-specific insights.

In summary, supratentorial meningioma recurrence is a multifactorial phenomenon driven
by EOR, grade, and modifiable factors like RT, with emerging molecular markers poised to
redefine risk stratification. Optimal management demands a nuanced, patient-specific
approach, balancing surgical aggressiveness with functional preservation and adjuvant
therapy tailored to tumor biology.

Conclusion

Supratentorial meningioma recurrence post-resection is predominantly influenced by EOR
and WHO grade, with GTR offering the strongest protection and higher grades escalating
risk. Tumor size and sex exert variable effects, while adjuvant RT benefits select STR
cases, particularly in grade II. Molecular markers promise enhanced precision but require
validation. Personalized strategies integrating these factors are critical for improving long-
term outcomes.

Limitations

This review is limited by heterogeneity in study designs, follow-up periods, and outcome
definitions. Few meta-analyses focus exclusively on supratentorial meningiomas, diluting
site-specific insights. Molecular data, though promising, are underrepresented in earlier
studies (2015-2020), reflecting their nascent role.
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Recommendations
Future research should standardize EOR and recurrence metrics, conduct prospective trials

on

RT efficacy, and validate molecular markers in large, supratentorial-specific cohorts.

Clinicians should adopt a multidisciplinary approach, leveraging histopathological, imaging,
and molecular data to tailor treatments while prioritizing quality of life.

References

1.

2.

10.

11.

12.

13.

14.

15.

Gousias, K., Schramm, J., & Simon, M. (2016). Meningioma recurrence rates following treatment: A systematic
analysis. Journal of Neuro-Oncology, 129(3), 351-361. https://doi.org/10.1007/s11060-016-2180-3
Gagliardi, F., De Domenico, P., Snider, S., Pompeo, E., Roncelli, F., Barzaghi, L. R., Acerno, S., & Mortini, P.
(2023). Efficacy of radiotherapy and stereotactic radiosurgery as adjuvant or salvage treatment in atypical
and anaplastic (WHO grade II and III) meningiomas: A systematic review and meta-analysis. Neurosurgical
Review, 46(1), 71. https://doi.org/10.1007/s10143-023-01969-7

Chen, J., Liu, X., & Zhang, Y. (2023). Machine learning for predicting post-operative outcomes in
meningiomas: A systematic review and meta-analysis. Acta Neurochirurgica, 165(12), 1-15. https://doi.
org/10.1007/s00701-023-05812-3

Bergner, A., Maier, A. D., Mirian, C., & Mathiesen, T. I. (2022). Adjuvant radiotherapy and stereotactic
radiosurgery in grade 3 meningiomas - a systematic review and meta-analysis. Neurosurgical Review, 45(4),
2639-2658. https://doi.org/10.1007/s10143-022-01773-9

Simpson, D. (1957). The recurrence of intracranial meningiomas after surgical treatment. Journal of
Neurology, Neurosurgery, and Psychiatry, 20(1), 22-39. https://doi.org/10.1136/jnnp.20.1.22

Zhu, H., Bi, W. L., & Dunn, I. F. (2019). Adjuvant radiotherapy in WHO grade II meningiomas: A meta-
analysis. World Neurosurgery, 128, e543—-e550. https://doi.org/10.1016/j.wneu.2019.04.215

Choudhury, A., Magill, S. T., & McDermott, M. W. (2022). Biomarkers for prognosis of meningioma patients:
A systematic review and meta-analysis. PLoS One, 17(8), e0271574. https://doi.org/10.1371/journal.
pone.0271574

Driver, J., Hoffman, S. E., & Dunn, I. F. (2024). Molecular classification to refine surgical and radiotherapeutic
decision-making in meningioma. Nature Medicine, 30(8), 2150-2160. https://doi.org/10.1038/s41591-024-
02912-5

Louis, D. N., Perry, A., & Wesseling, P. (2021). The 2021 WHO classification of tumors of the central nervous
system: A summary. Neuro-Oncology, 23(8), 1231-1251. https://doi.org/10.1093/neuonc/noab106

Ostrom, Q. T., Cioffi, G., & Barnholtz-Sloan, J. S. (2021). CBTRUS statistical report: Primary brain and other
central nervous system tumors diagnosed in the United States in 2014-2018. Neuro-Oncology, 23(Suppl 3),
iii1-iii105. https://doi.org/10.1093/neuonc/noab200

Al-Mefty, O. (1990). Operative atlas of meningiomas. Neurosurgery, 27(6), 1031-1032. https://doi.
org/10.1097/00006123-199012000-00031

Cahill, D. W., & Bashirelahi, N. (1999). Progesterone receptors in meningiomas: A review. Neurosurgery,
45(5), 1156-1162. https://doi.org/10.1097/00006123-199911000-00038

Preusser, M., de Ribaupierre, S., & Wohrer, A. (2018). Radiotherapy in meningiomas: Current concepts and
future perspectives. Neuro-Oncology, 20(6), 723—-734. https://doi.org/10.1093/neuonc/noy013

Sahm, F., Schrimpf, D., & Stichel, D. (2017). DNA methylation-based classification of meningiomas. Nature,
553(7686), 89-93. https://doi.org/10.1038/nature25467

Nanda, A., Bir, S. C., & Konar, S. (2016). Outcome of resection of WHO Grade II meningioma and correlation
of pathological and radiological predictive factors for recurrence. Clinical Neurology and Neurosurgery, 142,
31-37. https://doi.org/10.1016/j.clineuro.2016.01.005

Received / Ionyueno 12.01.2025
Revised / Ilepecmompero 20.02.2025
Accepted / Ipunsamo 20.03.2025

72]

(P ejsmr.org Vol. 1 Issue I 2025



e MeduyuHckue HayKu EXHMK

ANTIBIOTIC SENSITIVITY AND MICROBIOLOGICAL PATTERNS OF DIABETIC
FOOT ULCERS
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YJalalabad State Medical University named after B. Osmonov, Jalal-Abad, Kyrgyzstan

Abstract

Introduction: Diabetes mellitus, characterized by chronic hyperglycemia due to defects in
insulin secretion, action, or both, is a prevalent metabolic disorder with severe long-term
complications, including nephropathy, retinopathy, peripheral neuropathy, and vasculopathy.
These conditions predispose patients to diabetic foot ulcers (DFUs), chronic non-healing
wounds associated with high risks of infection, amputation, and Charcot joint deformities.
DFUs represent a significant cause of hospitalization among diabetic individuals.

Methods

A cross-sectional descriptive study was conducted involving 138 DFU patients across multiple
hospitals in the Malakand Division, Pakistan. Data were collected from patient interviews,
clinical observations, and hospital records. Of the 138 patients, 13 underwent amputation,
and 3 required re-amputation.

Results

The mean age of participants was 45.7 # 10 years, with a mean diabetes duration of 8.7
3 years and ulceration duration of 4 * 2 years. The study population comprised 65% males
and 45% females. From 150 specimens, 455 aerobic bacteria were isolated (average of 3.03
isolates per specimen), with notable prevalence of multidrug-resistant (MDR) organisms
and methicillin-resistant Staphylococcus aureus (MRSA). Among gram-positive aerobes,
S. aureus (25.4%) was predominant, while Escherichia coli (16%) led among gram-negative
isolates. Gram-positive isolates exhibited resistance to ciprofloxacin (54.5%), erythromycin
(53.2%), and clarithromycin (52.56%), but were universally sensitive to vancomycin. Gram-
negative isolates showed resistance to ciprofloxacin (75%), cefuroxime (85%), and cefotaxime
(54.43%), with imipenem and sulbactam-cefoperazone demonstrating high sensitivity.

Conclusion

DFUs predominantly affect individuals around 50 years of age, with ulceration linked to
diabetes duration, treatment adherence, and wound care. Males are more affected than
females. Vancomycin exhibited 100% efficacy against gram-positive isolates, while linezolid
was effective in 92% of cases, aiding recovery in many patients. The presence of MDR isolates
underscores the need for tailored antibiotic therapy.

Keywords: Antibiotic sensitivity, diabetic foot ulcer, multidrug resistance, microbiological
profile

YYBCTBUTEJNIbHOCTb K AHTUBUOTUKAM U MUKPOBUOJTOTMYECKUE
3AKOHOMEPHOCTU OANABETUYECKUX A3B CTOIbI

IOumax Yaynaranu!, Canaymiax Xagpns?

>kanan-A6aackuii MexxIyHapomHbli yHUBepcuTeT, [Ixkanan-Aban, Keiprbisctad

*[T>kanan-AGamckuii rOCymapCTBEHHBbI MeOULIMHCKKUI yHuBepcuteT uM. Bb. OcmonoBa, [Ikanan-AbGap,
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AnHoTtauusa

BBemenme: CaxapHblii [O1uabeT, XapaKTePU3YIOMIMIICS XPOHUYECKON T'UIIePIIMKEMUen
n3-3a JAedeKTOB CeKpeluu WHCYIMHA, OeiCTBUS wiu 060uxX (HAKTOPOB, SIBJISIETCS
pacIpocTpaHEeHHBIM MeTaboIMYeCKMM PaACCTPOMCTBOM C TSDKEIBIMU  JTOJITOCPOYHBIMMU
OCJIO)KHEeHUSIMM, BKJIWOUasi HedpomaTuio, peTUMHOIATHI0, nepubepndeckyro HelpornaTuio
M BACKyJIOTIATUIO. DTU COCTOSIHMSI TIpepacIioyiaraloT MalMeHTOB K AMabeTUuUeckKuM si3BaM
cromnbl ([5C), XpOHMUECKMM He3aXKMBAWIIMM paHaM, CBSI3aHHBIM C BBICOKMM PUCKOM
nHdekuuy, ammyraiun u nedopmauysmu cycraBop Illapko. ISIC SIBASIIOTCS BakHOM
MIPUYMHO TOCIIUTAIMU3ALMM Cpey GObHBIX N1abeToM.

MeToapnIl

OBLIO TIPOBEIEHO IIOMEepeYHOe OIMcaTe/bHOEe MCC/IeoBaHue ¢ yyactueMm 138 maiyueHTOB
¢ DFU B HecKkombKUX OOMbHMIIAX B OKpyre Manakaum, [Takucrad. [JaHHbIe ObUIM COOpaHbI
13 MHTEPBBIO C MallMeHTaMM, KIMHNYeCKMX HAOMIomeHnii M O0JIbHUYHBIX 3amuceii. 3 138
MareHToB 13 nmepeHecyin aMIyTaIuio, a 3 moTpeboBasach MOBTOPHAST aMITyTaIysl.

PesynbTaThl

CpeIHMI1 BO3PaCT yYaCTHMKOB cocTaBua 45,7 = 10 neT, cpeaHsIs TPOIO/IKUTEILHOCTD AuabeTa
cocraBmia 8,7 £ 3 roga, a MPOAO/KUTENIBbHOCTD SI3Bbl — 4 £ 2 rona. Miccnemyemast mOmyJIsiimst
coctosizia u3 65% mMyskumH 1 45% xkeH1yH. M3 150 06pa3110B ObLJIO BbIIEIEHO 455 a3p0OHbIX
6akTepuii (B cpenHem 3,03 130/sTa Ha oOpaselr) ¢ 3aMeTHBIM ITpeobyiagaHeM OPpraHM3MOoB
C MHOKECTBEHHO1 JIeKapCTBEHHOM yCTONYNBOCThIO (MJIY) 1 MeTULIMJIMH-PE3UCTEHTHOTO
3onmoTtucToro craduiaokokka (MRSA). Cpeny rpaMITIONIOKUTEIbHBIX a3p000B Impeobagan S.
aureus (25,4%),BTo Bpems KaK cpeiyi TpaMOTpHUIiaTe/IbHbIX M30/TOBINAMpoBaia Escherichia
coli (16%). I'paMMoONOXUTEIbHBIE U3OISTHI IIPOSIBUIM YCTOMYMBOCTD K IIUITPOGIOKCAIIMHY
(54,5%), sputpomununay (53,2%) u knapurpoMmuuuy (52,56%), HO ObLIM YHMUBEPCATHHO
YyBCTBUTEIbHBI K BAHKOMUIIMHY. ['paMoTpuiiaTe/ibHble U30JSThI TIPOSBUIN YCTONUMBOCTD
K 1uumnpodnokcanuny (75%), uedyporcumy (85%) u medorakcumy (54,43%), mpu 3TOM
MMUIIeHeM 1 cy/ibOaKkTaM-1ledoriepa3oH MPoeMOHCTPUPOBAIN BbICOKYIO UyBCTBUTENbHOCTD.

3aKkaueHue

DFU npeumyiiieCTBEHHO MOPaskaroT Jito/ieii B Bo3pacTe 0Kosio 50 JieT, mpy 3TOM SI3BbI CBSI3aHbI
C IJIUTEIBHOCTBIO M1abeTa, MPUBEPKEHHOCTHIO JIEUEHNIO U YXOIOM 3a paHaMM. My>KUMHBI
CTpajaloT yallle, YeM SKeHIIMHbI. BaHKOMUIMH npojgeMoHcTpupoBas 100% 3¢b¢heKTUMBHOCTD
IIPOTUB T'PAMIIOJIOKUTEIbHBIX M30JISTOB, TOTAA KaK JMHe30nun Obll 3PGeKTMBeH B
92% cmyuaeB, CITOCOOCTBYSI BBI3JOPOBJIEHMIO MHOTMX ITallMEeHTOB. Hajmume WM30/ISTOB
C MHOXECTBEHHO} JIeKapCTBEHHON YCTOMUYMBOCTHIO IOJUEPKMBAET HEOOXOAMMOCTh
MHAVBUIYAJIbHOV aHTUOAKTEePUATbHON TepaIu.

KnwoueBbie cimoBa: UyBCTBUTENbHOCTh K aHTUMOMOTMKAM, SI3Ba OMabeTHMUeCKOW CTOIIbI,
MHOXXeCTBeHHasl JiIeKapCTBeHHas YCTOMUMBOCTh, MUKPOOMOIOTMYeCKII ITPOGUIIb

© 2025. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CC BY, which allows others
to freely distribute the published article, with the obligatory reference to the authors of original works and original publication in this journal.
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Introduction
Diabetes mellitus is a group of metabolic disorders defined by chronic hyperglycemia resulting
from impaired insulin secretion, insulin action, or both [1]. Uncontrolled diabetes leads
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to long-term complications, including nephropathy, retinopathy, peripheral neuropathy,
microtubule dysfunction, and vasculopathy [2, 3]. Peripheral neuropathy and vasculopathy
significantly increase the risk of developing diabetic foot ulcers (DFUs), chronic wounds
prone to infection due to reduced blood supply [4]. These ulcers are associated with severe
outcomes, such as amputations and Charcot joint deformities, and are a leading cause of
hospitalization among diabetic patients [5].

Diabetes is classified into several types. Type 1 diabetes, often termed juvenile diabetes,
arises from autoimmune destruction of pancreatic beta cells, primarily affecting children and
young adults [6]. Secondary diabetes mimics Type 1 but results from pancreatic damage due
to disease or injury rather than autoimmunity [7]. Type 2 diabetes, the most common form,
is characterized by insulin resistance and typically affects middle-aged and older adults,
though its incidence is rising among younger populations due to obesity [8]. Pharmacological
management includes insulin, amylin analogs, oral agents, and GLP-1 receptor agonists [9].

DFUs are polymicrobial infections, often involving gram-positive and gram-negative bacteria,
including MDR strains [10]. Common gram-negative isolates include E. coli, Klebsiella
pneumoniae, and Proteus mirabilis, while Pseudomonas aeruginosa exhibits notable
antibiotic resistance [11, 12]. Microbiological profiling and antibiotic sensitivity testing are
critical for effective treatment and preventing progression to deeper tissues, which may
necessitate amputation [13]. DFUs are graded from 1 (superficial) to 5 (extensive gangrene)
per the Wagner classification, with higher grades linked to increased amputation risk [14].
Approximately 60% of non-traumatic lower limb amputations are attributed to DFUs [15],
with re-amputation and mortality rates significantly impacting quality of life [16, 17].

This study investigates the microbiological patterns and antibiotic sensitivity profiles of
DFUs in a cohort from the Malakand Division, Pakistan, to inform clinical management and
reduce adverse outcomes.

Materials and Methods

A cross-sectional, descriptive study was conducted across multiple hospitals in the Malakand
Division, Pakistan, including Saidu Teaching Hospital and Central Hospital, Saidu Sharif,
Swat. Data were collected from 138 DFU patients and supplemented by hospital records of
over 500 patients. Diagnostic, microbiological, and culture sensitivity tests were performed
at Amreek Hospital and Anwar Hospital, Mingora, Swat.

Ulcer samples were obtained using sterile surgical tools, placed in saline within sterilized
containers, and transported to the laboratory. Gram staining was followed by culturing on
nutrient agar at 37°C for 24 hours. Primary growth was sub-cultured for purification, and
antibiotic sensitivity was assessed using strips on agar plates incubated for an additional
24 hours. Sensitivity was categorized as resistant (R), sensitive (S), or intermediate (I) based
on microbial growth inhibition. Microbial identification involved cultural characteristics
(colony morphology, color, odor) and biochemical tests (e.g., catalase, coagulase, indole,
TSI). Advanced identification was performed using Analytical Profile Indexing (API) strips
processed by automated software. Blood cultures utilized a Bactec lytic machine. Protocols
adhered to international standards (CLSI, EUCAST, FDA) [18].

Results
The study observed 138 patients over one year, with demographic data summarized in Table
1. The cohort comprised 65% males and 45% females, with a mean age of 45.7 * 10 years,
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diabetes duration of 8.7 # 3 years, and ulceration duration of 4 * 2 years. Type 2 diabetes
predominated (97.83%), with only 2.17% having Type 1.

e Table 1: Baseline Characteristics of Patients

VARIABLES MEAN £S.D
Total patients 138

Age 45.7+10
Duration of diabetes 8.7+3
Duration of ulcer 4+£2
Gender

Male 65%
Female 45%
Type 1 diabetes 3(2.17%)
Type 2 diabetes 135 (97.83%)

From 150 specimens (92% pus, 8% blood), 455 aerobic bacteria were isolated, averaging
3.03 isolates per specimen. MDR and MRSA strains were prevalent. Among gram-positive
isolates, S. aureus (25.4%) was most common, followed by Streptococcus, coagulase-negative
staphylococci, and Enterococcus. Among gram-negative isolates, E. coli (16%) predominated,
followed by K. pneumoniae, P. mirabilis, and P. aeruginosa. Antibiotic sensitivity patterns are
presented in Table 2 and Table 3.

» Table 2: Antibiotic Sensitivity of Gram-Positive Aerobes (%)

Antibiotics Staphylococcus Aureus Streptococcus Enterococcus
Amikacin 85 - -
Clarithromycin 47 47.8 474
Linezolid 99 - -
Vancomycin 99 100 100
Clindamycin 65 59 -
Ciprofloxacin 45 454 45.2
Levofloxacin 19 - -
Erythromycin 45.8 47.8 46.8
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» Table 3: Antibiotic Resistance of Gram-Negative Isolates (%)

Gram-positive isolates showed resistance to ciprofloxacin (54.5%), erythromycin (53.2%),
and clarithromycin (52.56%), but were 100% sensitive to vancomycin. Gram-negative isolates
exhibited high resistance to ciprofloxacin (75%), cefuroxime (85%), and cefotaxime (54.43%),
with imipenem and sulbactam-cefoperazone being the most effective.

Of the 138 patients, 13 underwent amputation due to gangrene, and 3 required re-amputation
due to ulcer progression.

Discussion

Diabetes mellitus,adisorder of insulin dynamics, predisposes patients to severe complications,
including DFUs, driven by peripheral neuropathy and vasculopathy [1, 4, 5]. DFUs are a major
public health concern, with 14-20% of patients requiring amputation and 35-40% facing
re-amputation, reducing life expectancy by up to 60% [10, 16, 17]. This study confirms that
DFUs are polymicrobial, with S. aureus and E. coli as dominant isolates, consistent with
global findings [11, 12, 19]. Regional variations in microbial profiles may reflect differences in
antibiotic use and environmental exposure [13, 20].

The cohort’s baseline characteristics align with prior studies, though additional metrics like
BMI and HbAlc could enhance risk profiling [10, 21]. Ulcer severity ranged from Grade 1
(superficial) to Grade 5 (extensive gangrene), with higher grades necessitating amputation due
to delayed or inappropriate treatment [14]. Vancomycin’s 100% efficacy against gram-positive
isolates and linezolid’s 92% success rate highlight their therapeutic value, corroborating
other research [10, 21]. Gram-negative isolates showed significant resistance, with imipenem
emerging as a key option [12].

Risk factors for amputation included gangrene, prior DFU history, osteomyelitis, smoking,
and male sex, consistent with meta-analyses [17, 22]. Non-significant factors included
hypertension and HbAlc levels [16]. These findings underscore the importance of early
intervention and culture-guided therapy.

Conclusion
DFUspredominantlyaffectindividuals around 50 years old,with males at higherrisk. Ulceration
correlates with diabetes duration, treatment adherence, and wound care. S. aureus and E. coli
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the leading pathogens, with MDR strains posing treatment challenges. Vancomycin and

linezolid are highly effective against gram-positive isolates, while imipenem excels against

gra

m-negative bacteria. Amputation risk escalates with delayed referral, improper antibiotic

use, and poor diabetes control. These insights emphasize the need for timely, evidence-based

ma

nagement to improve outcomes.
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Hammad Jamshed!, Meena Gyawali!, Muhammad Ali%Z, Mehwish Akhtar?
Talalabad State Medical University named after B.Osmonov, Kyrgyzstan
2Allama Igbal Medical College, Lahore, Pakistan

Abstract

HIV/AIDS is one of the most devastating diseases humanities has ever faced. AIDS patients
not only require effective treatment for physical discomfort but also require social support to
help them address difficulties in life and relieve their psychological anxiety and uneasiness.
This study aims to analyze the status of perceived social support and health quality among
AIDS patients in medical institutes of Lahore, Pakistan.

It was cross sectional study, in which 101 patients of age >18 years, presenting with AIDS to
Jinnah Hospital, confirmed on serology and fulfilling the selection criteria, were enrolled,
using informed consent, through non probability convenience sampling. A questionnaire
comprising all study variables was designed to collect data. The collected data was analyzed
using SPSS version 24 and p<0.05 was considered statistically significant.

The total number of participants included in our study were 101 in which 77(76.2%) were
males and 24(23.8) were females. The most frequent age group was found to be 30 to 39 years
with 48(47.5%) participants. 47(46.5%) participants belonged to rural areas while 54(53.5%)
belonged tourban areas. The mean scores calculated for social support and physical and mental
components of SF12v2 were MSPSS=53.84+15.47, PCS=40.41+10.52 and MCS=40.30+10.01,
respectively. Both the MCS and PCS show a positive correlation with perceived social support.
Perceived social support was more strongly positively related to physical health (PCS), r=
.271, p< .01 than to mental health (MCS), r=.159, p<.01.

This study revealed that the social support level among people living with HIV/AIDS was
generally low. It was found that there is a positive association between perceived social
support, and physical and mental aspects of health of PLWHA. It was also identified that
perceived social support was more strongly related to physical health of PLWHA than mental
health. These findings suggest the need for better social support system for PLWHA.

Key words: perceived social support, health quality, cross sectional study, MSPSS

OLIEHKA BOCIMPUHUMAEMOW COLMANBHON NOAAEPXKN U EE CBA3U C
KAYECTBOM XWU3HU, CBA3AHHbIM CO 34OPOBbLEM, Y NALUMEHTOB C BUY/
cnnaom, NOCEWAKLWNX YYEBHYIO BOJIbHULLY B MAKUCTAHE

Xammag Dxammen!, MuHa I'esiBanu!, Myxammen, Anu? , Mexuiin Axtap?
Ukanan-A6ancKuii rocygapCTBEHHbIV MeOUIIMHCKMI yHUBepcuTeT uMeH B. OcMoHoBa, KeIpreiscran
*MenmuumHCKUI Koytemk Amtama Vik6ana, Jlaxop, [TakucraH

AHHOTauMa

BUY/CIIUI, — omHO M3 caMbIX pa3pyIIMTEIbHBIX 3a00/I€BaHMIi, C KOTOPBIMM KOTHA-T1O0
CTAJIKMBAJIOCh 4eyioBedyecTBO. BombHbIM CIIMIoM TpebyeTcs He TOMbKO 3(PdeKTuBHOE
neyeHue Gu3nyeckoro AMckoMdpopTa, HO U CcollMaabHas MOAAePKKa, KOTOpasi TOMOKeT UM
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CIIPABUTHCS C TPYAHOCTSIMMU B SKM3HU U CHSITh IMICUXOJIOTMYECKYIO0 TPEBOTY U 6eCITOKOMCTBO.
Llenpl0 JAHHOTO MCCIEAOBaHMS SIBJISIETCS aHA/IM3 CTATyCca BOCIPUHMMAEMOI COLMAIbHON
MOIEPKKY 1 KauecTBa 3J0poBbsi cpeny 60mbHbIX CITMIoM B MeOUIIMHCKUX MHCTUTYTAX
Jlaxopa, [TakucTaH.

OTo OBUIO IOIepevyHoe McciaemoBaHue, B Kotopom 101 mammeHT B Bo3pacte >18 er,
noctynuBimii co CIIWAIom B GonbHMITY [IKMHHA, TOATBEPKIEHHBIN CEPOIOTUYECKU U
OTBEYAIOIIMII KPUTEPUSIM OTOOpPa, ObUI BKIIOUEH C MCIIOIb30BaHMEeM MH(POPMMPOBAHHOTO
coryiacusl TIOCPeICTBOM HEBEpPOSITHOCTHOV ymoOHOM BbIOOpKM. [Ijis1 cOopa MaHHBIX ObLia
paspaboTaHa aHKeTa, BKIIOUAloIasl Bce repeMeHHbIe uccienoBanus. CoopaHHbIe JaHHbIE
OBV ITPOAHAIM3MPOBAHBI ¢ MTOMOIIbI0 SPSS Bepcuu 24, 1 p < 0,05 cuMTaIOCh CTaTUCTUUECKN
3HAYMMBIM.

OO11ee KOMMUECTBO YYaCTHMKOB, BKJIIOUEHHBIX B Hallle McciemoBaHue, coctaBmio 101, us
KOTOPBIX 77 (76,2%) 661N MyskuMHamMu u 24 (23,8) Obl1n xeHIIyHaMu. Hanbosee yactoit
BO3PaCTHO¥ IpyImnoi okasanch 30-39 net ¢ 48 (47,5%) yuacTHuKaMu. 47 (46,5%) yaaCTHUKOB
OBV U3 CeIbCKOJ MeCTHOCTH, a 54 (53,5%) — u3 ropogackoii. CpemHue 6asibl, pacCUMTaHHbIE
IJISI COLMAJIbHONM TIOANEPXKKM M (PU3UUECKUX U TICUXUYECKUX KOMIIOHEHTOB SF12v2,
cocraBuiau MSPSS=53,84+15,47, PCS=40,41+10,52 1 MCS=40,30+10,01 cooTBeTcTBeHHO. Kak
MCS, Tak 1 PCS 11oKa3spIBarOT MOJIOXUTEIbHYI0 KOPPESLMIO C BOCIPUHMMAEMO COLMAIbHOM
noadepkKkoii. BocripyuHuMaemasi coliManabHas MOAAepKKa Oblia CUIbHEe ITONOKUTETbHO
cBsizaHa ¢ ¢usmueckum smopoBbeM (PCS), r=.271, p<.01, ueM ¢ NCUXUYECKMUM 3T0POBHEM
(MCS), r=.159, p<.01. 3To MccaemoBaHue IMOKa3aa0, UYTO YPOBEHb COIMAIbHOM IOAIEPKKA
cpenu miopeit, sxkuBymux ¢ BUY/CITIM oM, B 11ejioM ObLI HM3KMM. BbI1o 06GHApYsKeHO, YTO
CYLIECTBYET ITOJIOKUTEIbHAS CBSI3b MEXIY BOCIPUHMMAEMON COLMAIbHONM IOOAEPKKOM U
dbusnyeckuMm U IcuxudeckuMm acrekramu 3m0poBbst JDKBC. Takke ObLJIO BBISIBIEHO, YTO
BOCIIPMHMMaeMmasl coliyasabHas Mojiiepskka Oblia cubHee CBsizaHa ¢ pu3M4eCcKuM 310pOBbeM
JDKBC, ueM C IICUXMYECKMM 3I0POBbeM. DTU Pe3y/abTaThl YKAa3bIBAIOT HA HEOOXOIMMOCTh
JIy4Ilel CUCTeMbI COLManbHOM roaaepskku ajist JDKBC.

KnroueBble cjIoBa: BOCIIPMHMMAaeMasi COLMaJibHAasl MOAAEpP)KKa, KadeCTBO 3I0POBbS,
rorepeyHoe uccienopaume, MSP

© 2025. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CC BY, which allows others
to freely distribute the published article, with the obligatory reference to the authors of original works and original publication in this journal.

Correspondence: Hammad Jamshed, Medical Student, Jalal-Abad State University named after B.Osmonov, Jalal-Abad, Kyrgyzstan, Email: hammadjams-
haid89@gmail.com

Introduction

AIDS is a major global public health issue [1]. Approximately one century ago in South-
Eastern Cameroon, cross-species transmission of Simian Immunodeficiency virus (SIV) in
chimpanzees gave rise to HIV-1 group M(main), the principal cause of AIDS pandemic in
humans [2]. Social support enables AIDS patients to better cope with stress associated to
the disease [3]. The quality and quantity of individuals' social relationships has been linked
not only to mental health but also to both morbidity and mortality [4]. In recent years, social
support to marginalized populations within AIDS epidemic has been served, highlighting
specific needs of LGBTQ+ and transgender communities [5].

Acquired Immunodeficiency Syndrome (AIDS) of humans is caused by two lentiviruses,
human immunodeficiency viruses, types 1 and 2 (HIV-1 and HIV-2) [6]. Numerous studies
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indicate that people with spouses, friends and family members who provide psychological
and material resources are in better health than those with fewer supportive social contacts [7].

In Pakistan, as of June 2019, 24,331 AIDS patients were registered with National Aids control
program (NACP) but estimated number of people living with infection is estimated to be
165,000. Prevalence percentage in Pakistan is estimated to be less than 0.1% with incidence
rate of 3.1 per 1000 [8]. The percentages of vulnerable population to HIV in Pakistan are
concentrated as; People with injected drugs=38.4%, Transgender sex workers=7.5%, trans
people=7.1%, Male Sex workers=5.6%, homosexual men=5.4%, Female Sex workers=2.2% [8].
Till June 2023, NACP has registered 60,439 HIV cases. HIV has affected over 75 million people
globally [8].

According to a study conducted in South Eastern United States in 2013, depressive symptoms
among PLWHA (People living with HIV/AIDS) were 56.7% which negatively impact health
outcomes [9]. Another research is on perceived stigma, social support and QOL (Quality of
Life) set in May 2015 in Hunan China, the scores reflecting findings were perceived stigma
(104.31), Social support (53.63), and QOL (61.97) [10].

The first case in Pakistan was documented in 1988 of HIV in 4 members of a family in Karachi,
via a drug abuser husband who transmitted it to his wife (heterosexually) and subsequently,
his children [11]. In a study, it was found that only 42% of Pakistani women have heard about
HIV/AIDS among who the majority (68%) have good overall knowledge of HIV/AIDS and more
than 55% have positive attitudes towards people living with AIDS [12]. Between April 24, and
July 15, 2019, around 31, 239 individuals underwent HIV testing, of whom 930 (3%) tested
positive for HIV. Of these, 763 (82%) were younger than 16 years and 604 (79%) of these were
aged 5 years and below. Estimated HIV prevalence was 3% overall [13].

Previous researches on social support for AIDS patients has shown significant progress
in understanding the importance of emotional, psychological, and practical assistance
in managing the challenges of the disease. However, these studies have often lacked a
comprehensive exploration of the nuanced cultural, socioeconomic, and gender-specific
dimensions that can deeply influence the nature and effectiveness of social support.
Additionally, many earlier investigations focused primarily on the immediate circle of family
and friends, neglecting the broader community networks and online platforms that now play
a pivotal role in shaping the support landscape. Addressing these limitations would lead to a
more holistic understanding of how social support systems can be optimally tailored to the
diverse needs of AIDS patients, promoting their well-being and enhancing their quality of
life.

Methods

It was a cross-sectional study which was conducted at AIDS clinic (room no.34) of Jinnah
Hospital, Lahore which took place over a period of 2 months after approval. The study
population was comprised of individuals who were present at AIDS clinic of Jinnah Hospital
Lahore during the specified period. These individuals were AIDS patients seeking medical
treatment. Convenient sampling technique was used to select participants as they present
themselves to the hospital. Sample size was calculated through single population proportion
based on the following assumption; the proportion of low perceived social support (p) of 50%,
with a 95% level of confidence and 5% margins of error considering non-response rate 10%,
the final sample size became 423. [20] Quantitative data was collected using a structured
questionnaire that includes validated scales to assess perceived social support and health
quality. The questionnaire was pretested before data collection to ensure clarity and validity.
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Participants were approached in the AIDS clinic of Jinnah Hospital during their visit for
medical care. After obtaining consent, participants were given a brief overview of the study’s
objectives, the nature of the questions to be asked, and the anticipated time required for
participation. Quantitative data were entered into a software tool (e.g., SPSS) to facilitate
analysis.

Ethical issues were addressed by obtaining informed consent from participants before data
collection. Confidentiality was maintained by using participant codes instead of names, and
all data will be stored securely. Permission to conduct the study was obtained from relevant
authorities. The participants have a right to withdraw from the study.

Data were analyzed using descriptive statistics (mean, median, standard deviation) and
inferential statistics (correlation, regression). Relationships between variables was calculated
using appropriate statistical tests (e.g., Pearson correlation).

Results

The total number of participants included in our study were 101 in which 77 (76.2%) were
males and 24 (23.8%) were females, as shown in Table 1. Four age groups were made and the
most frequent age group was 30 to 39 years with 48 (47.5%) participants in it.The marital
status of participants was found to be married for a majority of 63 participants (62.4%). Also,
47 (46.5%) participants belonged to rural areas while 54 (53.5%) belonged to urban areas.

The social support of the sample was assessed by using The Multidimensional Scale of
Perceived Social Support (MSPSS) and Health Quality of Life was assessed by using SF12v2
consisting of PCS (Physical Component Summary) and MCS (Mental Component Summary)
sub classes. The calculation of mean scores along with standard deviations gave MSPSS=53.84
+15.47, PCS=40.41+10.52 and MCS=40.30 +10.01, as presented in Table 5 below.

A Pearson product-moment correlation was conducted to examine the relationships between
perceived social support, physical and mental health of AIDS patients. Both the MCS and PCS
show a positive correlation with perceived social support. Perceived social support was more
strongly positively related to physical health(PCS),r=.271, p<.01 than to mental health(MCS),
r=.159, p<.01.

A complete list of correlations is presented in Table 6.

e Table 1: Frequency Distribution of the Gender e Table 2: Frequency Distribution

(n=101) of Age Groups (n=101)
Gender Frequency | Percent Age Groups | Frequency | Percent
Male 77 76.2 18t0 29 29 28.7
Female 24 23.8 30 to 39 48 47.5
Total 101 100.0 40to 49 17 16.8
50to 59 6 5.9
60 to high 1 1.0
Total 101 100.0
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e Table 3: Frequency Distribution
of Marital Status (n=101)

e Table 4: Frequency Distribution of Residential
Area (n=101)

Marital Status | Frequency | Percent Residential Area | Frequency | Percent
Married 63 62.4 Rural 47 46.5
Unmarried 36 35.6 Urban 54 53.5
Widow 2 2.0 Total 101 100.0
Total 101 100.0

e Table 5: Relationship of total MSPSS score with PCS score and MCS score

Total MSPSS PCS score MCS score
Mean 53.8416 40.4122 40.3088
Std. Deviation 15.47497 10.52500 10.01747
Range 85.00 47.74 47.06
Minimum 20.00 16.96 16.04
Maximum 105.00 64.71 63.10
e Table 6: Pearson correlation of PCS score and MCS score with MSPSS score
Pearson Correlation | Sig. (2-tailed)
PCS score with MSPSS 0.271 0.006
MCS score with MSPSS 0.159 0.111
Discussion

A total of 101 participants (PLWHA) were studied to assess perceived social support and
health related quality of life (HRQOL). Our findings suggest that there is a positive Pearson
correlation between perceived social support and the health (both physical and mental
domains) of PLWHA. However, Physical health (PCS) is more strongly associated with perceive
social support than mental health (MCS).

Our study results highlight the importance of enhancing social support to enhance mental
and physical health outcomes in vulnerable population of PLWHA. Less social support due
to stigma, low social economic status and many other causes, affects health related quality
of life (HRQOL) badly [4]. These results are consistent with prior literature. Social support to
vulnerable population (PLWHA) plays important role in preventing complication of AIDS.
We found that PLWHA are receiving lower level of perceived social support than ideal one.
This badly affects health care team efforts to combat the disease. Having a significant other,
healthy family relations and helping friends increase will power of patients to fight against
hardships, thus increasing health output in PLWHA[15]. Our study covers both genders using
same questionnaire. Recent relevant studies only focused on male population of relevant
area due to majority of male patients in the area and lesser stigma to research work in male
patients. We used universal measure of health related quality of life (HRQOL) rather than an
HIV-specific measure that includes illness symptomatically. Moreover, sample size was less
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in our study. Also, prospective studies are needed to identify further correlations separately
among female patients affected with AIDS.

Interestingly, our study suggests that perceived social support is more strongly positively
related to Physical health(PCS), (r=0.271), than to mental health(MCS), (r=0.159). This result
is a renovation to the concept of strong association of social support and mental health. This
result drills attention to the importance of social support input for health output.

According to our study, the mean score for MSPSS is 53.84 +-15.47, for PCS is 40.41 +-10.52
and for MCS is 40.30 +-10.01 i.e. both MCS and PCS show positive correlation with perceived
social support. It suggests that having an active social support network for PLWHA can
contribute to positive physical and mental health outcomes.

Perceived social support was more strongly positively related to physical health(PCS),r=0.271,
p< .01 than to mental health(MCS), r=0.159, p< .01. It implies that the physical health status
of PLWHA is more affected by the level of perceived social support as compared to mental
health status, which is a quite distinct observation in comparison to similar researches.

In relation to perceived social support, the mean score of family support network was more
than the mean score of non-family support network i.e. the main sources of social support
were spouse and family members. There was relatively less involvement and social support
for PLWHA from their friends which might be due to stigmas associated with HIV/AIDS.

The current research could be better conducted by having relatively larger sample size and
population diversity to ensure accuracy of results. Future studies can be guided by applying
theoretical frameworks and technical innovations. Future researchers can broaden the
prospects by exploring various factors associated with social support in PLWHA and how
this association might be affected during different stages of disease and by socio-cultural
characteristics of population under study. Furthermore, there's need for evaluation studies to
carry out preventive interventions for population at risk.t of PLWHA (people living with HIV/
AIDS).

Conclusion

This study revealed that the social support level among people living with HIV/AIDS was
generally low. It was found that there is positive association between perceived social support
and physical and mental aspects of health of PLWHA. It was also identified that perceived
social support was more strongly related to physical health of PLWHA than mental health.
These findings suggest the need for better social support system for PLWHA.
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UNDERSTANDING THE IMPACT, PREVENTION, AND CO-MORBIDITIES OF
MEASLES: A CROSS-SECTIONAL STUDY AT CITY HOSPITAL, JALALABAD,
KYRGYZSTAN
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!Jalal-Abad State University named after B. Osmonov, Jalal-Abad, Kyrgyzstan
YJalal-Abad International University, Jalal-Abad, Kyrgyzstan

Abstract

Measles, a highly contagious viral infection, remains a significant public health challenge
despite the availability of an effective vaccine. This cross-sectional study, conducted at City
Hospital in Jalalabad, Kyrgyzstan, from December 10, 2023, to March 30, 2024, investigated a
measles resurgence among 50 hospitalized children aged 1 month to 14 years. The study aimed
to identify risk factors, evaluate vaccine effectiveness, assess complications, and propose
control strategies. Findings revealed that 60% of cases were infants under 2 years, with 86%
unvaccinated due to religious beliefs and misinformation. Malnutrition was prevalent, with
56% of children underweight and 60% stunted. Pneumonia (80%), anemia (34%), and parasitic
infections (18%) emerged as significant co-morbidities. Transmission was associated with
low herd immunity and direct contact (40%). These results underscore the urgent need for
enhanced vaccination campaigns, nutritional interventions, and community education to
reduce measles morbidity in Jalalabad.

Keywords: Measles, Infectious disease, Pediatrics, Kyrgyzstan

NMOHUMAHUE BITUAHUA, MPOPUTTAKTUKU U COMYTCTBYIOLWUX
3ABOJIEBAHUN KOPU: NMOMEPEYHOE UCCJIEQOBAHUE B TOPOCKOW
BOJIbHULE, AXAINAN-ABAL, KbIPIbI3CTAH

Xammap, Dxaminaus!, Iumnak Yaynaranu?, Hampara [llapmal, Muna I'ssiBanu!
skanan-A6amckuii rocymapcTBeHHbIN yHUBepcuTeT M. b. OcMoHoBa, [Ixkanan-A6am, KeipreiscTan
2[I>kanan-Abamckuii MeXKIyHAapOIHbIN yHUBepcuTeT, [xkanan-A6am, Kelpreiactan

AHHOTaMAa

Kopb, BICOKOKOHTarM03Hasi BUpyCHast MHGEKIVs, 0CTaeTCsI cepbe3HOi MpobieMoii 0011eCTBeH-
HOTO 3[IpaBOOXpaHeHMs], HeCMOTpsI Ha Haymume 3(pheKTMBHOI BaKIMHbI. DTO MOMepeyHoe UC-
CyleIoBaHMe, IPOBeIeHHOE B rOPOACKOi 6onmbHMIIE B [Ixkanan-Abaae, Keiproidcras, ¢ 10 mekadpst
2023 roga mo 30 mapra 2024 roma, M3y4asao IIOBTOPHYIO BCIIBIIIKY KOpK cpenyu 50 rocrmranm-
3MPOBAaHHBIX JeTei B Bo3pacTe oT 1 mecsia mo 14 jert. Llenbio vccaeqoBaHys O6bUIO BbISIBIIE-
Hie (aKTOpPOB PUCKa, olieHKa 3 (PeKTUBHOCTY BaKIIMHbI, OIeHKA OCJIOKHEeHMI U TIpeJIoKeHe
CTpaTeruit KOHTpPOJsl. PesynbTaThl mokasanu, uto 60% ciryyaeB ObUIM y MyiafieHIleB B BO3pacTe
1o 2 1eT, 86% 13 KOTOPbIX He ObLIM BaKLIMHMPOBAHbI M3-3a PEIUTMO3HbIX YOESKIEeHMIA 1 1e3MH-
dbopmanyu. PacrpocTpaHeHHBIM ObUIO HefoemaHue, 56% neTeit MMean HeIoCTaTOUHbIN BeC 1
60% otcraBasi B pocte. [THeBMoHUS (80%), aHemust (34%) 1 napasutapHbie nHeKmm (18%)
CTa/I 3HAYMUTETbHBIMM COITyTCTBYIONIMMM 3a00ieBaHMsIMU. [lepeaua 6blia CBsI3aHa C HU3KUM
KOJUUIEKTMBHBIM MUMMYHUTETOM U MPSIMBIM KOHTAKTOM (40%). OTU pe3y/lbTaThl TOAYEPKMUBAIOT
OCTpYI0 He0OXOIMMOCTb B YCU/IEHHBIX KAaMITaHMSIX BaKIMHALIVM, BMelllaTe/IbCTBaX B MTUTaHMeE U
TpOCBeIeHMM HaceleHusI AJ1s1 CHI/sKeHMs 3a60/1eBaeMOCTH Kopbio B [Ixkanan-Abaze.

KnioueBsie ciioBa: Kops, MHDekimonHbIe 3a60oneBanus, [lequatpus, KelpreiscraH
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Introduction

Measles, caused by the measles virus (genus Morbillivirus, family Paramyxoviridae), is a highly
contagious disease transmitted through respiratory droplets, infecting approximately 90% of
non-immune individuals in close proximity [1]. The virus remains viable in air or on surfaces
for up to two hours, facilitating its rapid spread [2]. Following a 10—14-day incubation period,
measles manifests with a prodromal phase characterized by high fever, cough, conjunctivitis,
coryza, and Koplik spots, progressing to a maculopapular rash with cephalocaudal spread [3].
Recovery typically occurs within 10-14 days; however, complications such as pneumonia,
diarrhea, encephalitis, and immune suppression elevate morbidity, particularly among
unvaccinated populations [4]. A rare but severe long-term sequela, subacute sclerosing
panencephalitis (SSPE), may develop 7-10 years post-infection, especially in children under
2 years [5].

Globally, measles persists as a leading cause of childhood mortality in regions with suboptimal
vaccination coverage [6]. In Jalalabad, Kyrgyzstan, a notable increase in measles cases
despite vaccination efforts highlights critical gaps in prevention strategies, necessitating a
comprehensive analysis of its epidemiology, risk factors, and co-morbidities.

Objectives
1. To investigate the resurgence of measles in Jalalabad.

2. To identify associated risk factors and complications.
3. To assess vaccine effectiveness and barriers to uptake.
4. To propose evidence-based strategies for measles control.

Rationale
Hospital records at City Hospital indicate a year-on-year rise in measles cases in Jalalabad,
reflecting deficiencies in current prevention measures and the need for targeted interventions.

Methodology
Study Design

A cross-sectional study was conducted to evaluate the resurgence of measles and its health
impacts.

Study Setting

The study was carried out at the Infectious Disease Department of City Hospital, Jalalabad,
Kyrgyzstan.

Study Duration
Data were collected from December 10, 2023, to March 30, 2024.
Participants

Inclusion Criteria: Children aged 1 month to 14 years hospitalized with laboratory-confirmed
measles.

Exclusion Criteria: Children without a confirmed measles diagnosis or aged over 14 years.
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Sample Size: From 573 eligible cases, 50 participants were selected via random sampling.
Data Collection

A structured questionnaire captured demographic details, vaccination status, clinical
symptoms, and complications. Anthropometric measurements (weight and height) assessed
nutritional status. Data were analyzed using SPSS version 25.

Ethical Considerations

Ethical approval was obtained from the Department of Research Activities, Jalalabad State
University, and the Infectious Disease Department of City Hospital. Informed consent was
secured from guardians, ensuring confidentiality and adherence to ethical standards.

Results

The resurgence of measles has brought to light the complex interplay of factors influencing
disease transmission, including vaccine access, misinformation, complacency towards
preventable illnesses and demographic factors. According to data, Children less than 2 years
old are more prone to measles and in this range of one month to two years old, children less
than 9 months of age are more suffered from measles.

In total 50 respondents, 30 respondents have age between 1 month to 2 years (60%), 9
respondents have age between 2 years to 4 years (18%), 6 respondents have age between 4
years to 8 years (12%) and 5 respondents have age above from 8 years old (10%).

age group of measies affected children

1 maonthto 2vears okl Iyearstodyearsold  dyearsto Byeers old  abowes from & years old

Figure 1: Distribution of Respondents according to Age

According to data, out of 50 respondents; there are 30 males and 20 female children
suffered from measles.
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Figure 2: Distribution of Respondents according to Gender

The severity of disease, healthy response of immune system and recovery can be evaluated by
the days of hospitalization of patient. According to evaluation of data, 58% respondents take
rest for 5 to 7 days, 24% respondents take rest for 2 to 4 days, 12% take rest for 8 to 10 days
and 6% take rest for 11 to 13 days in hospital to recover from measles.
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Figure 3: Distribution of Respondents according to days of Hospitalization
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For nutrition assessment, we cross tabulate between weight and height with gender and age
of respondents. Comparison of weight with age of children gives indication of malnutrition
because out of 30 Respondents (age between 1 month to 2 years) having weight less than 10
kg; if we investigate individual about weight of this age group these 28 children have less
weight according to standard and also 2 respondents have weight less than 10 kg having
age between 2 to 4 years old. There are 7 respondents of age between 2 to 4 years old and
2 respondents of age between 4 to 8 years old have weight less than 14 kg. There is also 1
respondent age above from 8 years old having weight less than 20 kg; these all results clearly
indicate the malnutrition

There is following table shows the cross tabulation between age and weight of children.

 Table 1: age group of measles affected children weight of child Crosstabulation

weight of child
2 kg to 10 kg to 14 kg to more than Total
10 kg 14 kg 20 kg 20 kg
1 month to 2 years old 28 1 1 0 30
age group
of measles | 2 years to 4 years old 2 7 0 0 9
affgcted 4 years to 8 years old 0 2 4 0 6
children
above from 8 years old 0 0 1 4 5
Total 30 10 6 4 50
Bar Chart
weight of
= child
B2 kg ta 10 kg
BWiCkgte1dkg
Widkpte kg
B oo than 20 kg
2

Count

1 mornth te 2 2 yearsto 4 yaors 4 wears o Eyvasrs above rom &
wears akd old old years okd

age group of measles affected children

Figure 4: Cross tabulation between age and weight of respondents
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If we compare gender with weight of respondents, it’s revealed that 63% male and 55% females

having low weight than normal.

» Table 2 : gender of measles affected child weight of child Crosstabulation

weight of child
2kgto 10kg to 14kgto | more than Total
10 kg 14 kg 20 kg 20 kg
male 19 5 3 3 30
gender of measles affected child
female 11 5 1 20
Total 30 10 6 4 50
Bar Chart
weight of
o child
B2 kpgto 10 kg
WD kgt 1a kg
{4 kp e 2 kg

B o than 20 kg

15

Cowrt

id

(]

H el

mal= femal=
gender of measles affected child

Figure 5; Cross tabulation of height and age is also a indicator to access nutrition status,
according to analysis, 28 children having age between 1 month to,2 years old have height less
than 80cm and 7 children age of 2 years have height less than 96 cm ; 2 children age 4 to 8 years
old also have height less than 96 cm .

There is following table distribute number of respondent respective to Height and weight of
children.
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» Table 3 :age group of measles affected children height of child Crosstabulation

height of child
47to80cm |80to 96 cm |96to 119 cm | more than 119 cm | Total
age group 1 month to 2 years old 28 1 1 0 30
of measles
affected 2 years to 4 years old 2 7 0 0 9
children 4 years to 8 years old 0 2 4 0 6
above from 8 years old 0 0 1 4 5
Total 30 10 6 4 50
Bar Chart
= height of child
W47 5 EDcm
ET 10 56 om
W6 i0 112 cm
B o than 1% em
20
L&)
m
a
imonthte2  2yearsiodyears dyearsio Syvesrs  eboveflom s
years ald old ok years old

age group of measles affected children

Figure 6: The correlation of height with gender explain that 63% males and 55% females are
shorter from their height. Out of 30 male respondents, 19 children have height less than 80cm
and in females out of 20 respondents, 11 are having height less than 80 cm.

» Table 4: gender of measles affected child height of child Crosstabulation

height of child
47 to 80 cm 80to9%6cm | 96to119cm | more than 119 cm | Total
gender of measles | male 19 5 3 3 30
affected child female 1 s 3 1 20
Total 30 10 6 4 50
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Figure 7: indicates correlation between height and gender

Out of 50 respondents, 4 mothers are working women and 46 of them are non-working
according to Data, that indicates that mothers stay most of time with their children. There
graph indicating the ratio of working and non-working mothers.

ks his parents wosking amywhere

M yae
B

Figure 8: Distribution of Respondents Parents on the basis of work

Ne1 Issue I 2025 (P ejsmr.org [93



EJSMR e Medical science

Out of 50 responses, 43 of them are non-vaccinated (86%) due to mainly religious issues and
illiteracy about vaccination. 7 of them due to older age didn’t know they vaccinate their child
with measles vaccine. This graph clearly show that non-vaccinated children are on high risk
to catch measles and 86% of respondent are non-vaccinated, out of these most of children
infected with measles before age of vaccination due to inadequate breast feeding and contact
to measles patients.

vaccinated with measles vaccine

o

dant ramambar

vaccinated with measles vaccine

Figure 9: Distribution of Respondents on the status of Vaccination

According to data, there are some symptomatic information regarding measles, complications
and factors that influence the resurgence of disease. Firstly, we collect data about dehydration
and lost of water-soluble vitamins and minerals due to loose stool, diuresis and vomiting.
According to our data collection 60% respondents having loose stool, diuresis and vomiting
and 40% didn’t have association with these symptoms.

The following histogram showing the ratio of fluid loose symptoms in measles patients
according to Data collection with standard deviation of 0.495 . Due to this fluid lose
doctors prescribe IV fluid in severe condition and water intake in moderate condition of
symptoms and also prescribe vitamin A doses on daily basis.
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loose stool or diuresis or vomiting

Figure 10: Distribution of Respondents on the status of symptoms ( loose stool /Diuresis/
Vomiting)

Out of 50 respondents, 28% respondents measles is associated with moderate anemia , 6%
have severe anemia and 66% measles patients have not any association with anemia. There is
following table the demonstrate the numbers:

e Table 5: showing 14 of them have moderate anemia , 3 have severe anemia and 33 have no
association with anemia

Response Frequency
No 33
Yes , Moderate 14
Yes Severe 3

Transmission of vector is important point ; according to Data, 20 of respondents have direct
contact with measles patient and 30 of them didn’t sure about this information .Pie graph
is showing that 40 percent of children contact with measles patients and 60% of children

parents didn’t know exactly.
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chigd contact with measzles patient
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Figure 11: Distribution of Respondents according to Contact with measles patients

According to Data regarding complication of measles in children, there is 80% of children
suffering from pneumonia, 10% of children have otitis media, 4% children tainted with
intestinal infection , 4% children distressed with residual encephalopathy, meningitis,
seizures and 2% of children don’t have any associated complication.

« Table 6: Distribution of Respondents according to associated complications

Frequency | Percent
Pneumonia 40 80.0
otitis Media 5 10.0
Intestinal infection (unspecified ) 2 4.0
residual Encephalopathy 2 4.0
no associated disease 1 2.0
Total 50 100.0

Thisfollowing graphbelow plotting complicationsinx-axisand frequencyiny-axis.Itdescribes
that pneumonia is most common complication with measles among our respondents. These
complications results in further symptoms in patients like cough , breathing disorder due to
pneumonia , ear discharge due to otitis media, diarrhea due to intestinal infection, seizures
due to encephalopathy etc.
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Figure 12: Distribution of Respondents according to associated complications

There is 94% of children agony with measles have maculopapular rashes behind ear and neck
and 6% patients didn’t observer prominent rashes behind neck and ear .

chid had maculopapular reghes bahind the sar and neck

=
o

anid nech

Vas

chiid had maculopepular rashes behind the ear
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Figure 13: Distribution of Respondents on appearance of Maculopapular rashes
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Loss of consciousness indicates the severity of measles , according to evaluation; 92%
percent children are clearly unconscious and 8% didn’t observe unconscious. According to
observation The reason behind unconsciousness is hyperthermia , malnutrition, lost of fluid
and carelessness of parents because they didn’t approach the doctor on time prescribe the
medicine to their children at home that lead to severity of disease.

e Table 7 : Distribution of Respondents on Consciousness

Response | Frequency

Yes 46
No 04
Total 50

In 38% children, we observed pus discharge from ear or eye and 62% children didn’t report any
discharge of pus from ear and eyes . [t most commonly observer when mealses is complicated
with otitis media.There is graphically representation regarding discharge of pus from ear or
eye in measles patients.

Title
discharge from ear and eye

40 40
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a
10 10 -

yes no

discharge from ear and eye

Figure 14: Distribution of Respondents on discharge from ear or eye

According to observation and data, 82% children have cough in measles due to complications
of pneumonia. There is histogram explaining 41 respondents have cough and 9 of them didn’t
complain for cough
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Figure 15: Distribution of Respondents on symptoms of Cough

90 % of respondents loss their appetite and 10% didn’t have much effect on appetite.

chlld suffering from any intestinal parasitic infection (e glardiasis or enterabiasis

no

chitd suffering from any intestinal parasitic infection like giardiasis or

enterobiasis

Figure 16: Distribution of Respondents on association with intestinal parasitic infection
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e Table 8 : Distribution of Respondents on appetite

Response | Frequency

Yes 45
No 05
Total 50

There are 18% of children have parasitic infection like giardiasis or enterobiasis that cause
the deficiency of Vitamin A that increase the chance of child to effect with measles. There is
3D graph representation of parasitic infection increase the chance for measles infection .

Due fluid imbalance, loss of vitamin, malnutrition because intestinal parasitic infection lead
to diarrhea, malabsorption.

Due to pneumonia and COPD related to measles cause difficulty in breathing , about 86%
children have shortness of breath in measles , during observation, nasal flaring , involvement
of intercoastal muscles clearly observed.

Frequency | Percent

yes 43 86.0
no 7 14.0
Total |50 100.0

difficulty in breathing

According to data | Pneumonia s major
compication of measles due to which patient hawe
difficulty in breathing . thers is also pus farmation in
ainuays | nasal flanng is wisible | inter-coastal
miuscles imvalved in breathing | there is wha2zing
sound on ascultabon | respratany rate is high E yés
411

Figure 17 : Distribution of Respondents on difficulty in breathing

There is 2% association of congenital heart disease with measles , out of 50 there is one
respondent having tetralogy of Fallot suffered from measles that is complicated with
pneumonia.
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Figure 18: Distribution of Respondents according to association with heart diseases

Discussion

The study elucidated the multifactorial drivers of measles resurgence in Jalalabad, including
vaccine hesitancy, misinformation, and demographic vulnerabilities. Of the 50 respondents, 60%
(n=30) were infants aged 1 month to 2 years, 18% (n=9) were 2-4 years, 12% (n=6) were 4—8 years,
and 10% (n=5) were over 8 years. Gender distribution showed 60% males (n=30) and 40% females
(n=20). Hospitalization duration varied, with 58% (n=29) recovering in 5-7 days, 24% (n=12) in
2—-4 days, 12% (n=6) in 8—10 days, and 6% (n=3) in 11-13 days. Malnutrition was a significant risk
factor, with 56% (n=28) of children underweight and 60% (n=30) stunted. Among infants aged 1
month to 2 years, 93% (n=28/30) had weights below 10 kg, indicating severe malnutrition. Cross-
tabulation of weight and height with age and gender revealed that 63% of males (n=19/30) and
55% of females (n=11/20) were underweight or stunted, reflecting widespread nutritional deficits.

A striking 86% (n=43) of respondents were unvaccinated, primarily due to religious beliefs
and misinformation. Among the unvaccinated, many were infected before the recommended
vaccination age, exacerbated by inadequate breastfeeding and contact with measles patients.
Common symptoms included maculopapular rashes (94%, n=47), fluid loss via loose stools,
diuresis,orvomiting (60%,n=30),cough (82%,n=41),loss of appetite (90%,n=45),and shortness
of breath (86%, n=43). Pneumonia was the predominant complication (80%, n=40), followed
by otitis media (10%, n=5), intestinal infections (4%, n=2), and residual encephalopathy (4%,
n=2). Anemia affected 34% (n=17), with 28% (n=14) moderate and 6% (n=3) severe cases.

Parasitic infections (e.g., giardiasis, enterobiasis) were present in 18% (n=9), contributing
to vitamin A deficiency and increased measles susceptibility. Direct contact with measles
patients was reported in 40% (n=20) of cases, while 60% (n=30) of parents were uncertain of
exposure sources, suggesting low herd immunity as a key driver of transmission.
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The resurgence of measles in Jalalabad aligns with global trends of declining vaccination
coverage [6]. Infants under 2 years (60%) were disproportionately affected, likely due to
suboptimal breastfeeding and delayed vaccination [7]. The high prevalence of pneumonia
(80%) as a complication corroborates its role in measles-related morbidity [4]. Malnutrition,
affecting over half the cohort, amplified disease severity, consistent with evidence linking
nutritional deficits to adverse outcomes [8].

Vaccine hesitancy, driven by religious beliefs and misinformation, reflects broader cultural barriers
toimmunization [9]. The 86% unvaccinated rate underscores the failure to achieve herd immunity,
as evidenced by 40% direct transmission [6]. Co-morbidities such as parasitic infections (18%) and
anemia (34%) highlight the need for integrated health interventions [10]. Gender disparities (60%
male) may suggest differential healthcare access, warranting further exploration [11].

Study limitations include Berkson bias, as only hospitalized cases were included, and recall
bias among parents of older children regarding vaccination history. These factors may limit
generalizability but do not undermine the urgency of the findings.

Conclusion

This study highlights the critical determinants of measles resurgence in Jalalabad, with 573 cases
reported between December 2023 and March 2024. Infants aged 1 month to 2 years (60%) were
most vulnerable, driven by inadequate vaccination (86% unvaccinated), religious barriers, and
malnutrition (56% underweight, 60% stunted). Pneumonia (80%) dominated complications,
compounded by anemia (34%) and parasitic infections (18%). Gender disparities (60% male) and
low herd immunity (40% direct transmission) further exacerbate the outbreak.

These findings emphasize the need for urgent, multifaceted interventions, including
intensified vaccination campaigns, nutritional support, and community education to address
misinformation and cultural barriers. Without such measures, measles will continue to
impose a significant health burden in Jalalabad.
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THE IMPACT OF SLEEP DEPRIVATION ON ACADEMIC PERFORMANCE
AMONG MEDICAL STUDENTS AT CENTRAL ASIAN INTERNATIONAL MEDICAL
UNIVERSITY, JALAL-ABAD, KYRGYZSTAN

Hanan Muzafar!, Dipak Chaulagain?, Parin Patel!
ICentral Asian International Medical University, Jalal-Abad, Kyrgyzstan
ZJalal-Abad International University, Jalal-Abad, Kyrgyzstan

Abstract

Sleep deprivation is a pervasive challenge among medical students, largely attributable to
the demanding academic schedules and extensive study hours inherent in medical education.
This study investigates the effects of sleep deprivation on the academic performance of
medical students at Central Asian International Medical University (CAIMU) in Jalal-Abad,
Kyrgyzstan. Data were collected from 50 students (25 males and 25 females) across various
academic years using a structured questionnaire that evaluated sleep patterns and self-
reported academic performance. Findings indicate a significant negative correlation between
sleep duration and academic achievement, with students averaging fewer than six hours of
sleep per night demonstrating poorer performance. Additionally, variations in sleep patterns
were observed across gender and academic years. These results underscore the necessity for
institutional interventions to mitigate sleep deprivation, given its profound implications for
academic success, mental health, and physical well-being.

Keywords: Sleep deprivation, Medical Student, Medicine, Kyrgyzstan

BJIMAHUE NTIULLEHWA CHA HA YCNEBAEMOCTb CTYOEHTOB-MEAUKOB
B LUEHTPAJIbHO-ABUATCKOM MEXAYHAPOAOHOM MEAULIMHCKOM
YHUBEPCUTETE, OXANAJ-ABA[L, KbIPIbI3CTAH

Xanau Mysadap!, Iumax Yaynarann?, [Tapus [TaTenp!
TleHTpaNbHO-A3MATCKIUIT MEKIYHAPOIHbIN MEeOUIIMHCKMIT YHUBEpCUTET, [Ixkanan-Aban, Keiprbi3cTaH
[Txkanan-Abamckuii MeXXITyHapOIHbI yHUBepcuTeT, [kanan-A6am, Keipreiacran

AHHOTauMa

lempuaiiusi cHa SIBJsSeTCS IIMPOKO PacIpOCTpaHeHHO} IpobsieMoii cpeay CTYIEeHTOB-
Me[MKOB, B 3HAUUTEIbHO CTereHM O0yCIOBIE€HHON HampssKeHHbIM yueOHbIM rpaduKkom
M OOHIMPHBIMM yUeOHBIMM Yacamy, MPUCYIIMMMU MeIUIIMHCKOMY O0Opa3oBaHMI0. B aTom
UCCIeN0BaHUM M3Y4YaeTCs BIMSIHME JIMILIEeHUSI CHA Ha YCIIeBaeMOCTh CTYIeHTOB-MeAMKOB
B LleHTpa/ibHO-A3MAaTCKOM MeXAyHapOo4HOM MeauuuHCKOM yHuBepcutetre (CAIMU) B
I>xanan-A6ane, KeiprbidctaH. JJaHHble 0bIM coOpaHbl Y 50 cTymeHTOB (25 MykuuH U 25
JKeHILMH) B pa3Hble yueOHbIe TOJbl C MCIIOMb30BaHMEM CTPYKTYPMPOBAHHOTO OMPOCHMKA,
KOTOPBIN OLIEHMBAJ PeXMM CHa UM CaMOOIEHKY YCIIeBaeMOCTU. Pe3y/ibTaThl YKa3bIBalOT
Ha 3HAQUUTEJbHYI0 OTPUIIATEIbHYI0 KOPPEISILMI0 MeXAY MNPOAO/IKUTETbHOCTBIO CHA U
yCIIeBa€MOCTBIO, TIPU 3TOM CTYIEeHTbI, KOTOPbIE B CPEIHEM CIISIT MEHee IIeCTH YaCOB B CYTKMU,
IleMOHCTPUPYIOT XYIIITYI0 ycIieBaeMoCTb. KpoMe Toro, Hab/o1annch pa3indus B peXkuMax cHa
B 3aBMCMMOCTH OT T10j1a ¥ y4eGHOro roga. OTU pe3yabTaThl MOJUePKMBAIOT HEOOXOAMMOCTh
MHCTUTYIMOHAbHBIX BMEIIaTeNbCTB JJIsI CMITUeHMS JIUIIeHUSI CHA, YUUTbIBAsI ero IIyooKue
MOCJIeICTBUS [IJIS yCTIeBaeMOCTH, TICUXMUYECKOTO 3/I0POBbsI U (PU31MUeCKOro 61aromnoryuns.

KiroueBble ¢J10Ba: JIIlIeHMe CHA, CTYIeHT-MeInK, MeauHa, KbIprbiscTaH
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Introduction

Sleep deprivation, defined as the chronic or acute insufficiency of sleep required to maintain
optimal cognitive and physiological functioning, is a well-documented phenomenon with
widespread implications [1]. The National Sleep Foundation highlights that inadequate sleep
impairs cognitive processes, including concentration, memory retention, and emotional
regulation [2]. Similarly, the American Academy of Sleep Medicine emphasizes its detrimental
effects on problem-solving skills and attention span—attributes critical to academic success
[3]. Among medical students, sleep deprivation is particularly prevalent due to the intensive
nature of their training, which often necessitates prolonged study periods and sacrifices in
sleep [4]. Research consistently demonstrates that medical students are at heightened risk of
sleep-related deficits, which can compromise their academic performance and overall health
[5]- This study examines the relationship between sleep deprivation and academic outcomes
among medical students at CAIMU, aiming to contribute to the growing body of evidence on
this critical issue.

Methodology

This cross-sectional study was conducted at Central Asian International Medical University,
Jalal-Abad, Kyrgyzstan, targeting a cohort of 120 medical students, from whom 50 responses
were obtained (response rate: 41.7%). The sample comprised an equal distribution of 25
male and 25 female participants, categorized by academic year: 20 first-year, 15 second-year,
10 third-year, and 5 final-year students. Data were collected via a structured questionnaire
designed to assess sleep patterns, including average nightly sleep duration, alongside self-
reported academic performance rated on a 10-point scale. The instrument incorporated both
quantitative measures (e.g., hours of sleep) and qualitative insights (e.g., perceived academic
impact). Statistical analysis was employed to identify correlations between sleep duration
and academic performance, with additional stratification by gender and academic year to
explore potential variations.

Results 4o Of Shudents vs Academic ye
The study yielded the following key findings: 2

B oy o
=hidemis

1. Participant Distribution by Academic Year (Figure 1):

- First-year: 20 students (40%) "
- Second-year: 15 students (30%)
LLi]
- Third-year: 10 students (20%)
- Final-year: 5 students (10%) :
2. Average Sleep Duration per Night (Figure 2): a I

- 4-5 hours: 15 students (30%) ﬁ,,c rj JF_ Je
- 6—7 hours: 25 students (50%) R -
- 28 hours: 10 students (20%)

M3 al pildamts

Figure 1: Participant Distribution by
Academic Year
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3. Sleep and Academic Performance Average hours of sleep per night
Correlation:

A statistically significant negative
correlation was observed between sleep
duration and academic performance (p
< 0.05). Students averaging fewer than 6
hours of sleep per night reported lower
performance scores (mean: 5.8/10)
compared to those sleeping 6-7 hours
(mean: 7.2/10) or >8 hours (mean: 8.1/10)

(F 3 @ 45 hours
igure 3).
st ) ® 57 haumn
4. Gender Differences:

YB3 houie

Male students reported slightly shorter Figure 2: Average Sleep Duration per Night

sleep durations (mean: 5.9 hours) than
female students (mean: 6.2 hours),
though this difference was not statistically
significant (p = 0.12) (Figure 4).

Academic performance (Avg) vs Hours of skeep

Discussion =houn
The findings align with prior research
underscoring the detrimental effects of
sleep deprivation on cognitive function
and academic performance. A study by
Harvard Medical School reported that
medical students averaging fewer than 6
hours of sleep exhibited impaired memory
consolidation and slower reaction times,
resulting in diminished examination
performance[6].Similarly, Drummondetal.
noted that sleep deprivation compromises
learning efficiency and problem-solving
capacity, both of which are essential for o 2 4 5 g
medical education [7].

-7 hours

B+ haurs

Figure 3: Sleep and Academic Performance

Gender differences in slee atterns .
b D ’ Correlation

though not statistically significant in this
study, echo broader trends. Research from the University of California suggests that male
students may experience greater sleep deficits due to elevated stress levels, while female
students often report poorer sleep quality linked to anxiety [8]. These patterns warrant
further investigation with larger sample sizes to establish statistical robustness.

Variations across academic years also merit attention. First-year students, adjusting to the
rigors of medical education, reported the highest prevalence of sleep deprivation (mean:
5.7 hours), consistent with findings from the University of Oxford [9]. Conversely, final-year
students, despite intense clinical demands, demonstrated better sleep management (mean:
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6.4 hours), possibly reflecting improved
time-management skills. However,
their academic performance remained
vulnerable to sleep deficits, corroborating
evidence from the University of Toronto
that chronic sleep deprivation exacerbates
burnout and diminishes mental health
[10].

These results highlight the multifaceted
impact of sleep deprivation, extending
beyond academics to affect students’
® Lale overall well-being. Interventions such as
& Femsie sleep education programs and workload
adjustments could mitigate these

) ) effects, fostering a healthier academic
Figure 4: Gender difference environment.

MNo. of Students

Conclusion

This study establishes a clear association between sleep deprivation and reduced academic
performance among medical students at CAIMU. Students sleeping fewer than 6 hours per
night consistently underperformed, with additional influences from gender and academic year
shaping sleep patterns. These findings emphasize the urgent need for medical institutions to
implement strategies addressing sleep deprivation, not only to enhance academic outcomes
but also to safeguard students’ mental and physical health. Future research should explore
longitudinal effects and evaluate the efficacy of targeted interventions.
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VK 517.968

CO3AHUA 3D MOAEJIN TEOMETPUYECKOIO ®PAKTAIJIA B NPOIrPAMME
MATLAB

dpmatanu yyny basman!
DKanan-A6amckuit rocymapcTBeHHbI yHUBepeuTeT uM. B.OcMoHOBa, T. [Ixkanan-A6am, KbIpreisctaHn

AHHOTaMA

BaToiipaboTre paccMaTpuBaeTCsI3a1aua peKypCUMBHOT0CO3IaHMsI 3D-MogenMreoMeTpuIeckoro
dpakrana. Leab mcciemoBaHMsI 3aK/II0YAeTCs B CO3TaHMM Koma B ImpuiaokeHuu MATLAB
DI peKypPCUMBHOTO co3maHust 3D-Mofienn uccaeqyeMoro reoMmetTpuieckoro ¢gpaxrana. s
CO3MaHMsI TeOMeTpuUecKux (GpakTajoB MCIOAb30BaaMCh OCHOBHbIe (yHKINM MATLAB,
App Designer n mHTepdeiic KOMaHAHOM cTpoku. Hapsimy ¢ cospmanueM (pakraaoB B
IporpaMme MPUBOASTCS KOHKPETHbIE TIPUMEPbI, @ TAKKe MHTEPIIPETUPYIOTCS M300paskeHMSI
3D-mopenein. [Ipu co3manuu MporpaMMHOTO KOZa MCIT0/Ib30BaICh METOIbl KOMITbIOTEPHBIX
MCC/IelOBaHMIA, ¥ IPOTrPaMMHBIN KO, AJ1s1 co30aHus 3D-Mopeny reoMeTpuieckoro ppakraia
B MATLAB 6511 mosyueH B Buie CKPUIITOBOro ¢aiiia. Mogenu ¢ppakTajoB B IPOCTPAHCTBE,
Takue Kak nupamuaa CepnmHckoro, Kopep CeprinmHckoro B 3D u (ppakTanbHOe mepeBo B 3D,
OBLIM PEKYPCUBHO CO3[IaHbI ¥ COXpaHEeHbI B CKpUIITOBOM (aiisie IporpaMMHOr0 Kojia.

KnroueBbie cjioBa: reomeTrpuueckuii dpakras, mporpamma MATLAB, nporpaMMHbIi Kof,
3D mopenb, MHTEepderic

CREATING A 3D MODEL OF A GEOMETRIC FRACTAL IN THE MATLAB PROGRAM

Ermatali uulu Bayaman'
'Talal-Abad State University named after B.Osmonov, Jalal-Abad, Kyrgyzstan

Abstract

This work addresses the issue of recursively creating a 3D model of a geometric fractal. The
aim of the study is to create code in the MATLAB application for recursively generating a
3D model of the geometric fractal being investigated. The main functions of MATLAB, App
Designer, and command line interface were used to create geometric fractals. Along with
creating fractals, specific examples are provided in the program, and the descriptions of 3D
models are interpreted. Computer research methods were used in the creation of the software
code, and the software code for creating the 3D model of the geometric fractal in MATLAB
was obtained in the form of a script file. The spatial models of fractals, such as Sierpinski's
pyramid, Sierpinski's carpet in 3D, and the 3D fractal tree, were recursively created and saved
in the script file of the software code.

Keywords: geometric fractal, MATLAB program, program code, 3D model, interface
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BBenenue

TepmuH "¢pakran” 6611 BBeIeH (ppaHIly3cKMM MaTeMaTuKoM benya Maugenb6porom B 1975
rofy. OTOT TePMUH MPOMUCXOIUT OT JIATMHCKOrO cjioBa "fractus”, 4To o3HavaeT "cIOMaHHbINI"
uIn "pasgeneHHblit". @paKTabl - 9TO reomMmeTpuuecke GUrypbl, YaCT KOTOPIX TOBTOPSIIOT
Momo6GHYI0 CTPYKTYpy. OHM BCTpPEYAIOTCSI BO MHOTMX IIPUPOAHBIX M MCKYCCTBEHHBIX
SIBJIEHMSIX, TAKUX KaK BETBU J[I€pPeBbEB, CHEXMHKM U OeperoBble JUHUU. MaHOemnbOpOT
omnpenenu ppakTan Kak "CTPYKTYPY, COCTOSIIYIO 13 MeJIKMX YacTeit, KOTOpble B HEKOTOPOM
cMbIcsie 0606m1atoT 1eoe". TTocKoabKy TepMUH (GpakTay He SBSIeTCS MaTeMaTUyeCKUM
TOHATMEM, TOYHOTO MaTeMaTU4YeCKOro onpeneneHns: ero Het. @pakTaibl MOXKHO Pa3aelnTb
Ha peryisipHble U HeperyisipHble. PerynsipHbie (pakTasbl cO34aHbl U3 BOOOpasKeHMSI, U3
MaTeMaTMUUeCKoi abCcTpakuuy, ITOJTyueHHOM 13 Boob6paxkeHus. Harpumep, cHexknHka Koxa,
Tpeyro/ibHUK CeprmMHCKOro (OCTOPOKMMCS B CJiefylouux naparpadax). A K HeperyisipHbIM
(dbpakranaM OTHOCSTCS IPUPOAHDIE SIBIEHMS U ITpeMeTbl, CleJlaHHble pykamy uesioBeka [1]. B
HacTos1ee BpeMs posb (hpaKkTasieit B KOMIIbIOTepHOI rpadyike oueHb Beivka. Hampumep, oHu
TOMOTAaIOT IPM PUCOBAHUM JIMHUI U TIOBEPXHOCTEN OUeHb CI0KHBIX (opM. C TOUKM 3peHus
KOMIIbIOTepHOI rpaduku dhpaKkTasibHasi reoOMeTpHs SIB/ISIEeTCS He3aMeHMMbIM TOMOITHUKOM
B CO3[TaHUM MCKYCCTBEHHBIX 0OJIAKOB, TOP ¥ MOPCKO¥ ITOBepXHOCTN. DpaKTasbHasi TeOMeTpus
3TO OTHOCUTEIILHO HOBOE HallpaBjeHMe B MaTeMaTuKe, KOTOPoe u3ydaeT OBTOPSIIOLIMECS,
CJIOKHbIE UM MHTEpeCHble CTPYKTYpbl. DpakTanbl MCIOIL3YIOTCI B (GuU3UKe, 6MOIOTHM,
(brHAHCOBOM MOJeTMPOBAHMM U BO MHOTUX IPYTUX 0OIaCTSIX.

MaTepuanbl UCC/IeOBaHUS

B 2T0i1 cTaThe paccMaTpuBaeTCs CAeayIOINii BOIpoc. Pa3paboTKa mporpaMMHOI0 KOJa JIJist
3D-momenu reomeTpudeckoro ¢ppakrasa B mporpamme MATLAB. PazpaboTka KOMITbIOTEPHO
MporpaMmbl [IiJiT co3maHus 3D-Momenn reoMeTpuueckoro ¢pakraja paccMaTpMBaeTCsl B
paborax [2, 3, 4]. [l pazpaboTky TPpOrpaMMHOT0 KOAa, ITpeqHa3sHaueHHOro JIJis CO3aHus
3D-momenu reomeTpuyeckoro ¢pakrtasa B mporpamme MATLAB, ™Mbl ucIonb3yem
CKPUIITOBBIN daiin [5].

IMupamuga CeprnmHCKOro. /I peKypCUMBHOTO MOCTPOEHMS TupamMuibl CepIMHCKOTO MOKHO
CO31aTh IPOrPaMMHBIN KO, B CKPUIIT-daiiae cieayoimum oopasom(puc.1).
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>> function sierpinski_pyramid(iterations, vertices)
% PekypcnBHOe nocTpoeHue nnupammnabl CepnmHCKoro
% iterations - konnMuecTBo UTEpPaLUN
% vertices - KOOpAMHaTbI BEPLUMH NpaMuabl (MaTpuua pasmepom 4x3)
ecnw iterations == 0 % NocTpoeHne NCXxo[HOW NMpaMnAbl
fill3(vertices(;,1), vertices(:,2), vertices(;,3), 'b', 'EdgeColor’, 'k");
return;
end
% CpepHue Toukn pebep
midpoints = zeros(6, 3); edges =[12;13;14;23;24;34];
ans i = Lisize(edges, 1)
midpoints(i, :) = (vertices(edges(i,1), :) + vertices(edges(i,2), 3)) / 2;
end
% HoBble nupamuabl
sierpinski_pyramid(iterations-1, [vertices(1, :); midpoints(1, :); midpoints(2, :); midpoints(3, :)]);
sierpinski_pyramid(iterations-1, [vertices(2, :); midpoints(1, :); midpoints(4, :); midpoints(5, :)]);
sierpinski_pyramid(iterations-1, [vertices(3, :); midpoints(2, :); midpoints(4, :); midpoints(6, :)]);
sierpinski_pyramid(iterations-1, [vertices(4, :); midpoints(3, :); midpoints(5, :); midpoints(6, :)]);
end
% OcHoBHas nporpamma clf; hold on; axis equal; view(3); % 3D-npoekuns
% OCHOBHas nupammaa
vertices =[0 0 0; 1 0 0; 0.5 sqrt(3)/2 0; 0.5 sqrt(3)/6 sqrt(6)/3]; sierpinski_pyramid(3, vertices); hold
off; view([6.91 67.40])
ax = gca;
chart = ax.Children(18); datatip(chart,0.4375,0.5413,0.3062);

PesynbTaTom siBisieTcst 3D-Mogesnb nupaMubl CepriMHCKOro, ToKa3aHHasi Ha 2-M pUCYHKe.

0.8 =
07 =

0.6 —

0.5 =

Y 0.541266

Z 0.306136
0.4 —

0.3 -

0.2 —

0.5

PucyHok 2. 3D-mo0ens nupamudst CepnuHcKozo
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Kosep CepniunHckoro B 3D-¢dopmare.

st monmydyeHMsT yKa3aHHOV MOIeNM MPOTPaMMHBIN KOI B CKPUIIT-(daiiie CoCTaB/SIeTCs
cyenyionmm 06pa3om, 1 pe3yibTaT Moka3aH Ha puc.-3.

>> function sierpinski_carpet_3d(iterations, X, y, z, size)
PekypcmBHoe noctpoeHue 3D-koBpa CepnunHcKoro
% iterations - konnuecTBo nTepaymn
% X, Y, Z - KOOpANHATbI MUCXOAHOrO Kyba
% Size - pa3mep Kyba
if iterations==0
% Co3faHne nepBOHa4anbHOro kyba
[X,Y, Z] = ndgrid([x x+size], [y y+size], [z z+size]);
fll3(X(), Y(), Z(), 'b', 'EdgeColor', 'k");
return;
end
new_size = size / 3;% HOBOE N3MepeHMe
% Kybay 27 6enykke benyy
for dx =0:2
fordy =0:2
fordz=0:2
if (dx==1&&dy==1) || (dx==1&&dz==1) || (dy ==1&& dz==1)
continue; % nepemecT1Tb LLeHTPasibHYHO YacTb
end
sierpinski_carpet_3d(iterations-1, x + dx*new_size, y + dy*new_size, z + dz*new_size, new_size);
end
% OCHOBHasi nporpamma clf;
hold on; axis equal; view(3); % 3D-npoekums
sierpinski_carpet_3d(3, 0, 0, O, 1);
hold off:

PucyHoxk 3. Kosep CepnuHckozo 8 3D-¢opmame
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®pakTanbHOoe AepeBo B 3D ¢dopmare

[t TosrydyeHMsT MoJenu 3Toro (pakrasna MporpaMMHbBIN Kof, CKpUIIT-daiia coCTaBsIeTcs
cienylouM 06pa3om, 1 pe3yibTaT oKa3aH Ha puc.-4.

>> function fractal tree 3d(x, v, z, length, angle xy, angle z, depth, color)
% PexypcuBHOe mocTpoeHne ¢hpakTaabHOro aepesa B 3D-dbopmare
% X,V, Z - HauaJbHbIe TOUKN
% length - njiHa BeTBeji
% angle xy, angle z - yron BeTBeit
% depth - rmybuHa pexypcun, % color - TeKyIuii IiBeT BeTBU
if depth ==
return;
end
% KoHeuHbIe TOUYKM MCXOOHOM BETKU
x_new =X + length * cos(angle_z) * cos(angle_xy);
y_new =y + length * cos(angle_z) * sin(angle xy);
z_new = z + length * sin(angle_z);
new_color = color * 0.9;% I'pagueHT 019 M3MeHeHMs IIBeTa
plot3([x, x_new], [y, y_new], [z, z new], % OmnucaHue MCXOAHbIX BETOK
'Color’, color, 'LineWidth', depth);
hold on;
% [loTIoNHUTeNbHOE CO31aHMe BeTBeil

fractal tree 3d(x_new, y new, z new, length * 0.7, angle xy + pi/6, angle z + pi/12, depth - 1,
new_color);

fractal tree 3d(x_new, y new, z new, length * 0.7, angle_xy - pi/6, angle z + pi/12, depth - 1,
new_color);

fractal tree 3d(x_new, y_new, z_new, length * 0.7, angle_xy, angle z - pi/12, depth - 1, new_
color);

end

% OcHoBHas nporpamMma clf; hold on; axis equal; view(3); % 3D-1poekiius
colormap(‘autumn’); % LiBeTHas KapTa

fractal tree 3d(0, 0, 0, 10, pi/4, pi/4, 8, [0, 0.5, 0]); % IlepBoHaua/IbHBI 1IBET 3€JI€HbIA

hold off; % IlepBoe mpurnaiieHue
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PucyHox 4. @®pakmanwvHoe depeso 8 3D hopmame

Pe3ynbraTsl UCCies0BaHUS

B pesynbTaTe ObLT pas3paboTaH MPOTPpaMMHBIV KOA, OJisI PEeKypPCUMBHOTO ITOCTPOEHMS
3D-monenu reoMeTpuueckoro dpakrasa B riporpammMe MATLAB. Bbt rtosTydeH ITporpaMMHbI
KOJ, B BUIE CKPUIITA IJISI PEKYPCUBHOTO MOCTpPOeHus nupamuibl CeprnmHCKOro, KOTopas
SIBJIIETCS OJHMM M3 TIePBBIX PACCMOTPEHHBIX reomMeTpuueckux pakranoB. Takke ObLIO
MPOAEeMOHCTPUPOBAHO, UTO MOKHO CO3[1aBaTh MPOTrPaMMBbI IJIsI PEKYPCUBHOIO IMOCTPOEHUS
u npyrux 3D-mopeneit reomeTpuueckux ¢ppakTasoB B mporpamme MATLAB.
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METOAbl NEPBOIO NPUBJIMXXEHUA YCTONYMUBOCTH

IxxkypaeB A6ybakup MyxTtapoBuu!, PaxmMaHasbl Kbi3bl Hyp3agal
DKanan-A6amckuil rocymapcTBeHHbI yHMUBepcuTeT uMeHT B.OcMmonoBa, Keipreidckas Pecrry6nnka, YKasai-
Ab6an

AHHOTaMA

B maHHOI cTaThe pacCMaTPMUBAIOTCSI METOAbI TEPBOrO MPUOMVDKEHUS OJIST MCCAed0BaHMS
YCTOMYMBOCTU AMHAMUYECKNX cucteM. OCHOBHOE BHMMAaHMeE YAeseTCs OBYM KIIHOYEeBbIM
IOOXOOaM: MEeTOHNY JuMHeapudauum wu Metopny JlamyHoBa. JIMHeapusanus I103BOJISIET
anImpoOKCMMMPOBATh HEJIMHEMHYIO CUCTEMY B OKPECTHOCTYM TOYKM PaBHOBECHS C ITOMOIIbIO
eé TMHeNHOM MOoJeNn, YTO 3HAaUUTEIbHO YIIPOIaeT aHaAMU3 YCTONUYMBOCTY, OCOOEHHO MPU
HaJIMYMM aHATUTUIECKUX perneHni. OGHAKO JaHHbII METO ITIPUMEeHUM TOJbKO TOra, KoTaa
JIMHEeNHAs CUCTeMa JaeT KOPPeKTHOe [peCTaBIeHye O [IOBeJeHUM UCXOLHOM cucTeMbl. MeTo
JISTTyHOBA, B CBOIO OUepeib, IBJISIETCSI 60/iee MOIIHBIM MHCTPYMEHTOM, ITOCKOJIbKY MTO3BOJISIET
MCC/IeIOBATh YCTOMUMBOCTD O6€3 SIBHOTO pellleHusT YpaBHeHMII CUCTeMbl. B cTaThe moapo6HO
paccMaTpMUBAIOTCSI OCHOBHbIE TIPUHLIMITBI ITOCTpoeHust GyHKIMI JISIyHOBa, KpUTEpUM
YCTOMYMUBOCTYU U MIPUMEPDI UX TIPUMEHEHMS K Pa3JIMUYHbIM KJIacCaM AMHAMUYECKUX CUCTEM.
Kpome Toro, npuBOasTCS KOHKPETHbIE IIPUMePbI, eMOHCTPUPYIOII/e TIPMMeHeHe JaHHbIX
METOAOB B MeXaHMKe, TeOpUM YIIpaBIeHMs M MaTemaTuueckoit dusmke. OO6CYKOAIOTCS
OrpaHMYeHMS M BO3MOKHbBIE MTyTU UX npeonosieHus. CTaTbss OpMEeHTUPOBAHA Ha CTYLEHTOB,
ucciiegoBaTesiein U CrielajanCcToB, 3aHUMAIOIUXCS aHAIU30M YCTOMUYMBOCTY AUHAMMYECKUX
TIPOILIECCOB B Pa3/IMUHBIX 00/1aCTSIX HAYKU U TEXHUKMA.

KnroueBpie ¢j10Ba: yCTOMUMBOCTb, METObI IEPBOTO MIPUOIMKEHMS, TMHeapu3alus, MeToy,
JIsrmyHOBa, AMHAMMYEeCKIe CUCTeMBbI

STUDY OF STABILITY IN A FIRST APPROXIMATION

Djuraev Abubakir Muhtarovich!, Rahmanaly kyzy Nurzada!
Jalal-Abad State University namber B.Osmonova, Jalal-Abad, Kyrgyzstan

Abstract

This article examines first-approximation methods for studying the stability of dynamic
systems. The focus is on two key approaches: the linearization method and the Lyapunov
method. The linearization method approximates a nonlinear system near an equilibrium point
using its linear model, which significantly simplifies the stability analysis, especially when
analytical solutions are available. However, this method is applicable only when the linearized
system provides an accurate representation of the original system’s behavior. The Lyapunov
method, on the other hand, is a more powerful tool for analyzing stability since it allows
stability assessment without explicitly solving the system's equations. This article provides
a detailed discussion of the fundamental principles of constructing Lyapunov functions,
stability criteria, and examples of their application to various classes of dynamic systems.
Additionally, concrete examples are presented to illustrate the practical applications of these
methods in mechanics, control theory, and mathematical physics. The limitations of these
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methods and possible ways to overcome them are also discussed. This article is intended for
students, researchers, and specialists working on the stability analysis of dynamic processes
in various scientific and engineering fields.

Keywords: stability, first-approximation methods, linearization, Lyapunov method, dynamic
systems
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BBenenue

WccnenoBaHue yCTOMYMBOCTY AMHAMMUYECKUX CUCTEM SIBJISIETCS OGHONM M3 KIOUYEBBIX 3a1a4
MaTeMaTUKu, MexXaHUKM, GU3MKM M Teopuu yIipaBiaeHMUs. [loHMMaHMe YCTOINYMBOCTU
COCTOSIHMSI CMCTEMBI TTO3BOJISIET MMPEeNCKa3bIBaTh €€ MOBeAeHMe MIPU MaJIbIX BO3SMYIIEHMUSIX,
YTO KPUTUYECKM BaKHO B MHKEHEPHBIX IPUIOKEHUSIX, SIKOHOMMUKE, OMOIOTMM, a TaKxKe
IpU MOZAENMPOBAHUM CJIOKHBIX TPUPOOHBIX siBJieHUi. OCHOBHAasl 1ie/ib MCCIeq0BaHUs
YCTOMUMBOCTM — OIIPeNeNUTb, OCTAHETCS JM CUCTeMa BOIM3M CBOEro CTAIlMOHAPHOTO
COCTOSIHMSI (paBHOBECHSI) MPU MajbIX M3MEHEHMSIX HayajJbHbIX YCIOBUI WM BHELIHUX
Bo3aelicTBuii. Ecu cucreMa BO3BpaljaeTcss K MCXOOHOMY COCTOSIHUIO WJIM OCTAE€TCSI B €ro
OKPEeCTHOCTH, TAKOE paBHOBECHE HAa3bIBAETCS YCTONUYMBBIM. EC/Ti ske He6OobIII0e OTKIIOHEHME
MIPUBOIUT K HEOTPAHUMYEHHOMY YIOAJIEHUI0 OT MCXOOHOIO COCTOSIHUS, CUCTEMA SIBJISIETCS
HeycTOuMBOii. [1] B maHHOI cTaThe pacCMaTPMBAIOTCSI METOIbI IE€PBOTO MPUOIVIKEHNS,
MO3BOJISIONIME aHAIM3MPOBATh YCTOMUYMBOCTh CUCTEM IMPU HEOONMbIINX BO3MYILIEHUSIX. DTU
MeTOJbl BK/IIOYAIOT:

MeTO,I[ JIMHeapu3aluun, KOTOprI‘/JI OCHOBAH Ha aIlIIpOKCMMalnun HEeJIMHENHOM CUCTEeMbI eé
HMHeapMBOBaHHOIZ Bepcneﬁ B OKPECTHOCTU TOUKNM paBHOBECHAI. OH no3BoJIsIeT onpenejanTb
YCTOI‘/JI‘-II/IBOCTI) HYTéM aHa/IM3a COOCTBEHHBIX 3HAUEHMII IKOOMAaHa CUCTEeMBbI.

Metop, JIamyHOBa, KOTOPbBI MCHOAb3yeT crielianibHble GYyHKIMKU (DyHKIMUM JIAmyHOBA)
IOJIsI OLIEHKM YCTOMUYMBOCTM 0e3 HeOOXOOMMOCTM SIBHOTO peIleHMsI ypaBHEHMil. OTOT
MeTO[, 0COOeHHO TIoJie3eH [JIs HeJIMHEMHbIX CUCTeM, I[e JuHeapus3alyus MOXeT He IaTh
OLHO3HAYHOTO OTBeTa. [I[pyMeHeHNe 3TUX MEeTOLOB IIMPOKO PaCIpOCTPAHEHO B Pa3/IMUHBIX
obnacTax. B MexaHMKe OHM MCIIONB3YIOTCS [JIS aHaJIM3a YCTOMUMBOCTM paBHOBECHUIL
MasITHMKOB, POOOTOTEXHUYECKUX CUCTEM M IMHAMMKU TBEPHBIX Tel. B Teopun yrpaBieHUs
MO3BOJISIIOT IIPOEKTUPOBATh YCTOMUMBBIE PETY/STOPbI, ObOecIleuMBaoIlyie KOPPEKTHYIO
paboTy aBTOMAaTM3MPOBAHHBIX CUCTEeM. B mMaTeMaTuueckoit OMOJIOTUM TPUMEHSIIOTCS [IJIst
MOZEeMMPOBaHUSI YCTOMUMBOCTU TIOMYISIUMIA U 3KOCUCTEM. B 37eKTpOTeXHMKe [MOMOrarT
aHaIM3MPOBATh MMOBeJeHNEe 3JIeKTPUUECKUX 11ereli 1 KojebaTe/bHbIX KOHTYPOB. [1]

HecmoTpst Ha CBOIO MPOCTOTY U 3(DGEKTUBHOCTb, METOAbI TIEPBOTO MPUOIVMKEHNUST UMEIOT
orpannuyeHus. JImHeapusanusi AAE€T TOYHbIE DPE3YyJAbTaThl TOJBKO B Clydae JIOKQJIbHOTO
a”Hajau3a M He Bcerga NpuMMeHMMa K CUJIbHO HelMHelHbIM cucteMam. Meton JlsimyHoBa
TpebyeT BbIOOpa MoaXoAsiel PyHKIMM, YTO MOXKET OBbITh CJIOXKHOI 3amaueit. Tem He MeHee,
06a MeTofa OCTAIOTCS OOHUMM M3 Hambosee pacpoCTPaHEHHBIX MHCTPYMEHTOB aHaM3a
YCTOMUYUBOCTMU.

114] (® ejsmr.org Vol. 1 Issue 12025



« EcmecmeeHnHble HayKu EXHMK

B maHHOI cTaThe 6yAyT MOAPOOHO pacCMOTPeHbl OCHOBHbBIE TIPUHIIUIIBI ITUX METOJ 0B,
MX MaTeMaTuyeckoe 0O0OCHOBaHMe, a TaKke MPUMeEpPhbI X MPUMEHEeHUST B Pa3INYHbIX
OUCUMIUIMHAX. [2]

1. OcHOBHBbIE MOHSATHE YCTOMYNBOCTU
PaccmoTpum cuctemy guddepeHinanbHbIX ypaBHEHUI

x = f(x), xeR™, f(0) =0.
Touka x =0 Ha3bIBaeTCs pPaBHOBECHOW. YCTOMYMBOCTD B CMbICae JIsimyHOBa
ompezensieTcs caeayouum ob6pa3om:
o YcToitunBocTh 1o JIamyHoBY: [I71s1 m060ro € > 0 cymiecTByet § > 0, TaKoe UTO IMPuU
lx(0)]| < & mnst Bcex t = 0 BbimosusieTcs ||x(t)|e.
e AcuMOTOTHMUYECKAasl yCTOMUMBOCTD: EC/IM TOTIOTHUTEIBHO BBINIOJHSIETCS tlg?o x(t) =
0, TO paBHOBECHE SABJISIETCS ACUMIITOTMYECKU YCTOMUUBBIM. [2]

2. MeTtop tMHeapu3auun

MeTton mepBOro mnpMOMVKEHMSI OCHOBAaH Ha 3aMeHe HeJNMHEeNHOM CUCTeMbl eé
JIMHeapu30BaHHON Bepcueli B OKPeCTHOCTU TOUKM paBHOBecus. ITycTb GyHKUMS f(x)
nuddepeHIMpyema, TOria MOXKXHO pa3yIokUTh e€ B psif Teitnopa:

f(x) = Ax, A= Z—£ lx=0-

PaccmaTtpuBast IMHENHYIO CUCTEMY

x = Ax),

Mbl MOXEM MCC/IeNOoBaTh YCTOMYMBOCTb paBHOBecus x =0 1O CIIEKTPaJIbHBIM
CBOVCTBAM MaTpULbI A.

o Ecim Bce coGCTBeHHbBIE 3HAUEHUS MaTpHUIbI A nmeroT OoTpuLaTe/JIbHbIe BellleCTBEHHbIE
YacCTu, TO CucCTeMa aCMMIITOTMYECKN YCTOIZHMB&.

o Ecimm xoTst 661 0HO COOCTBEHHOE 3HAUEHME MMEET TOJIOKUTEIbHYIO BellleCTBEHHYIO
4acTh, paBHOBeCKe HeyCcToMuuBO. [3]. [Ipumep: PaccmoTpum cucrtemy
X=-2x+y
{ y=—x-y’
MaTtpuia A umeeT BUL,

A= [j _11]

Eé cobcTBeHHbBIC 3HAUCHMS:

3, V5
)\1,2 = _Ei7.

Tak kak o6e BeIlleCTBeHHbIE YaCTM OTPHUILIATEIbHbI, CUCTEMAa aCUMIITOTUYECKU
yCTOMYMBA.

IIpumep 1: HeimHenHbIN OCUWIIISATOP
PaccmoTpuM HenHeliHOe ypaBHeHue:
i+x+x3=0.

BBeném nepemMeHHbIe X; = X, X, = X, TOTJa CUCTeMa ITepenuIIeTcs KakK:
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{ .X:l =X,
‘X:Z = —x1 - x13

Haiimém sskobman:

0 1
A= [1 _ 32 0]'
B Touke paBHOBecus (0,0) maTtpuiia 6ymeT:
10 1
A= [—1 0]'
CoOCTBeHHbBIE 3HAUEHMS
11’2 = il.

Tak Kak BellleCTBeHHas YaCTh HyJieBasi, METO/I, [IEPBOTO MPUOIVKEHNS He Ta€T OTBETA O
TUIIE YCTOMUMBOCTU. Heob6XoaMMo MCIIO/Ib30BaTh HEJIMHElHbIe MEeTOIbl (Harpumep,
JIsammyHOBa).

IIpumep 2: MasTHUK ¢ MaJIbIM JAeMIipypoBaHMEeM
PaccmoTpum ypaBHeHMe MasITHUKA C TPEHUEM:
6 + 0,10 + sind = 0.

[Ipu manbIx 8 annpokcumMupyeM sinf = 6, monyyaem CUCTEMY:

91 = 92
9.2 == _01 - 0,192'
SIkobuaH:

A= [ 0 1 ]
1 -0
CO6CTB€HHbIe 3HAUEHUd:
s = —0,05 + i.
Tak kak BemeCTBeHHasd 4aCTb OTpULaTe/JIbHasd, CMCTeMa daCMMIITOTUYECKHA YCTO]‘/JI‘-II/IBa.

3. MeTop, JIsnnyHOoBa

MeTtop, JIamyHOBa IMO3BOJISIET aHAJIM3UPOBATh YCTOMUYMBOCTh 6€3 SIBHOTO HaXOKIeHUSI
pemenuii. BBogutca ¢yHkiusg V(x)V(x)V(x), HasbiBaemas ¢yHKIuel JISmyHOBa,
YZ,0BJIETBOPSIIOLIAS YCIIOBUSIM

e V(x) nonoxkurenbHo onpexnenena: V(0) = 0, V(x) > 0 mpu x # 0.

o [IpousBogHas BOOIb TpaeKTOpuUii cuctemsl V'(x) = % OTpULIATENbHO OIpejesieHa:
V'(x)<O.

Ecny Takye yc10BMS BBITIOTHSIIOTCS, TO paBHOBECYE aCUMIITOTUYECKY YCTOMUYMBO. [4]
[Ipumep: PaccmoTpum cucremy

x = —x3.

Bribepem dyHk1mio JIsimyHoBa V(x) = x; . Torma
V(x) =xx =—x*<0pg1a x # 0.

CnemoBaTe/ibHO, CMCTEMA aCUMMIITOTUYECKA YCTOVI‘IMBa.
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IIpumeps! giast meTona JIsmyHoBa
IIpumep 1: YCTOMYMBOCTD IPOCTENILEH CUCTEMbI

PaccmoTpum ypaBHeHuMe:

x = —x3.

Bri6mpaeM pyHKIMIO JISIITyHOBA:

x2
V(X) = 7
E€ nnponsBoagHas:

4

V(x) = xx = —x*.
Tak Kak V < 0, paBHoBecye x = 0 yCTONYMBO.
IIpumep 2: JIBymepHasi cucrema
PaccmoTtpum cucremy:

X =-—x+y?
{ y=-=2y °
Bri6epem yHKIIMIO JISITyHOBA:

x?  y?

Vix,y) = S +t5-
E€ nmponsBoagHas:
V=xx+yy=x(—x+y> +y(=2y) = —x% — 2y% + xy2.
Tak Kak xy? He Bcerma OTPHUIATENIbHO OIpeneneH0, 3TOT MeTof TpebyeT
IOTIOJTHUTEIbHOTO aHa/In3a.
4. IlpyuMeHeHVe MeTOA0B IMePBOro MPUOIVIKEeHMS
MeTombI TTIepBOTO MPUOIMKEHNS TTPUMEHSIIOTCSI B Pa3/IMYHBIX 06/IACTSIX:

e MexaHnuka: VcciemoBaHue YCTOVI‘{MBOCTM PaBHOBECHA MasITHMKOB M MEXaHNUYECKUX
CUCTEeM.

o Teopus ympasiieHUsI: AHaAMU3 YCTONUYMBOCTU JIMHEHBIX PEryyisiTopoB, 00paTHO
CBSI3M.

o OJekTpoTexHMKa: licciemoBaHMe YCTONUMBOCTM KoJjebaTelbHbIX KOHTYPOB MU
3JIeKTPUYECKUX Lemneii. [5]

3axKjoueHue

MeToapl IepBOro IMPUOMVSKEHMSI UTPAIOT BaXKHYI0 POJIb B aHaIM3e YCTOMYMBOCTU
IvHamMuuyeckux cucreM. OHM TIO3BOJISIIOT MCC/IeNOBaTh IOBeIeHue CUCTeMbl B
OKpPEeCTHOCTM €€ CTAallMOHAPHBIX COCTOSIHMI, MCIIO/Nb3ysl CPAaBHUTEIBHO MPOCThIE
MaTeMaTuuyeckue MHCTPYMEeHThbI. MeToq JinHeapu3anuyu AAE€T ObICTPHIN M HATISIIHBIN
CII0CO0 oTpeiesieHNs YCTOMUMBOCTM, OCHOBBIBASICh Ha aHAJIM3€e COOCTBEHHBIX 3HAYEHMI
MaTpuibl ko6u. OH IIMPOKO TPMUMEHSIETCSI B MeXaHMKe, aBTOMaTUYECKOM
YIIpaBJIEHUM, 3JIEKTPOTEXHMKE U NPYTUX MHXKXEHEPHBIX aucuumimHax. OqHaKO JaHHbIN
METOJ MMeeT OTPaHMYEHMUSI: eC/IM CpeAy COOCTBEHHBIX 3HAUEHUI JIMHEHONM MOOeIn
€CTh YMCTO MHMMBbIE UMC/Ia MM HYJIM, METOJ He MaéT OJHO3HAUHOIO OTBeTa, Tpebys
MCIT0JIb30BaHMs 60jiee TOHKMX MTOAXOA0B. [6]
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Mertop, JIsammyHOBa SIBSIETCS MOIIHBIM MHCTPYMEHTOM, IMO3BOJISIIOLIMM aHaJIM3UPOBATh
YCTOMUYMBOCTb 0e3 HeOOXOAMMOCTM HaXOXAEHMS SIBHBIX pelieHuii ypaBHeHuit. OH
MIPMMEHMM KaK K JIMHEeVHbIM, TaK U K HeJIMHENHBbIM CUCTeMaM, a TakKe I103BOJISIET
UCC/IeOBaTh HE TOJbKO YCTOMYMBOCTb, HO M XapPaKTEPUCTUKU OBUKEHUS CUCTEMBI
(HarpuMep, AacCUMMIITOTUMYECKYI0 YCTOMYMBOCTh WM TJ00QJbHYIO YCTOMUMBOCTD).
OHAKO OHMM M3 TJIABHBIX CJIOKHOCTEH JAHHOT'O METO/1a SIBJISIETCSI BBIOOP IMOAXOASIII e
dyHkiMM JISIMyHOBA, YTO He BCer/a sIBJsSeTCs TPUMBUAIbHO 3a1aueii.

B craTbe ObUIM pacCMOTpPeHBI MPUMEPHI, IeMOHCTpUpYIOLIMe IpuMeHeHue 0060uX
MeTonoB. OHM TIOKa3aiyM, YTO METOJA, JMHeapusauuu ynobeH Ijs ObICTPOTO aHaau3a
MaJIbIX BO3MYIIIEHMI1, HO MOKeT 0Ka3aThCsl HeJIOCTATOYHBIM B 60Jiee CIIOSKHBIX CITydasix.
B rakux cutyanusax metoq, JIsimyHoBa BaéT 60s1ee MOIHYI0 KapTUHY TOBeeHMSI CUCTEMBI.
Bynyuive uccienoBaHusi B AAaHHOM 067acTy MOTYT ObITh HalpaBjieHbl Ha Pa3BUTHE
aJITOPUTMOB aBTOMaTMuyecKoro rmoucka GyHKuuin JIsmyHOBa, MCIOIb30BaHUe
KOMIIbIOTEPHbIX METONOB [Ji1 IIPOBEPKM YCTOMUMBOCTU CJIOKHBIX MHOT'OMEPHBIX
CUCTeM, a Takke Ha pa3paboTKy T'MOPUAHBIX MOIXO0JO0B, COUETAIOUIMX MPeUMYIIecTBa
pasHbIX MeTomoB. CoBpeMeHHble BbIYMCANUTE/NbHbIE TEeXHOJIOIMM  I103BOJISIOT
CYLIECTBEHHO VYIIPOCTUTH aHAIU3 YCTOMUYMBOCTU [aXe B CJIOXKHBIX HeJIMHeNHbIX
CUCTeMax, YTO OTKPbIBAeT HOBbIe BO3MOXXHOCTU [JIS1 UCCAeSOBAHUI U IIPAKTUYECKOro
IIpuMeHeHus. [7]
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VK 622.1

OBOCHOBAHME METOOA MOAEJIMPOBAHUA TEEOMEXAHUYECKOIO
COCTOAHUA MACCUBA TOPHbIX NOPOA BJTIOYHOIO CTPOEHUA
SKBUBAJIEHTHBIMU MATEPUATTIAMU

AcuioBa 3ynbdust Arambip3aeBHa!, Hukonbckas Onbra BukroposHa?
DKanan-Abamckuii MexkIyHapomHbIi YHUBepcuTeT, Keiproizckast Pecry6ska
2MHCTUTYT MallMHOBeIeHMsI, aBTOMaTuKy U reomexannku HAH KP, Keipreizckast Pecrry6nnka

AHHOTaUA

B cTaTbe paccMaTpuBaeTCs MeTOn, MOAENINPOBAHMSI TeOMEXaHMYeCKOr0 COCTOSIHMSI MacCuBa
TOPHBIX IIOpOA, OJOUHOTO CTPOEHMSI C MCIIONb30BaHMEM ISKBMBAJEHTHBIX MaTepuaioB.
[lpenyiokeH OOOCHOBAHHBIM TOAXOM, TIMO3BOJISIIONINII YUUTHIBATh CTPYKTypHbIE U
MeXaHMUecKye 0COOeHHOCTY MacCuBa IpU MPOBeNeHMM UccaeaoBaHmit. OTIMCaHbl TPUHIIUITBI
1oa60pa SKBMBAJIEHTHBIX MaTePMaioB, METOAMKA MX IIPUMeHEeHMS 1 aHa/IU3 JOCTOBEPHOCTH
TIOJTyYeHHBIX pe3yabTaToB. IIpMBemeHbl NpUMepbl MOAEIMPOBAHMUS, LEeMOHCTPUPYIOILIME
o(pdbekTMBHOCT, pa3pabOTAaHHOTO MeTOda [JISI IMPOTHO3MPOBAHMSI  HAIPSKEHHO-
IeOpMIMPOBAHHOTO COCTOSIHUSI TOPHBIX TOpPof. [lomyueHHbIe pesy/abTaTbl MOTYT OBITh
MCIIOJIb30BAaHbI MPY MMPOEKTUMPOBAHMUY TOPHOTEXHMUECKMX OOBEKTOB, a TaKKe IJIsI OI[eHKU
YCTOMYMBOCTY MAacCCHMBOB IIPU PA3JIMUYHBIX TEXHOTEHHBIX BO3AeicTBMSIX. OOOCHOBAHHBINA
MeTOH, MOKeT ObITh afalTMPOBaH IJIsI M3yUeHUSI CJIOKHBIX reoMeXaHMUeCKUX MPOIecCoB,
BKJIIOYAsl celicMmueckoe BO3[eiicTBMEe U NOObIYHbIe paboThl. [IpoBegeHHbIE MCCIeA0BaAHMS
CITOCOOCTBYIOT Pa3BUTHIO O0jiee TOUHBIX MHCTPYMEHTOB IMPOTHO3MPOBAHMUS U CHIDKEHMUS
PUCKOB B TOPHOIOOBIBAIOIIEN OTPACIIN.

KimroueBble cjioBa: [eomexaHMKka, MacCB TOPHBIX IIOPOJ, 6I0OYHOE CTPOeHMEe, SKBUBAJIEHTHBIE
MaTepuasibl, MOIEeIMPOBaHNE

JUSTIFICATION OF THE METHOD FOR MODELING THE GEOMECHANICAL STATE
OF A BLOCK-STRUCTURED ROCK MASS USING EQUIVALENT MATERIALS

Zulfiia Atamyrzaevna Asilova!, Olga Viktorovna Nikolskaya?

Jalal-Abad International University, Kyrgyz Republic

Unstitute of Machine Science, Automation, and Geomechanics of the National Academy of Sciences of the
Kyrgyz Republic (NASKR), Kyrgyz Republic

Abstract

The article examines a method for modeling the geo-mechanical state of a block-structured
rock mass using equivalent materials. A well-founded approach is proposed that takes into
account the structural and mechanical characteristics of the rock mass during research. The
principles for selecting equivalent materials, the methodology for their application, and
an analysis of the reliability of the obtained results are described. Examples of modeling
are presented, demonstrating the effectiveness of the developed method for predicting the
stress-strain state of rock formations. The results obtained can be used in the design of
mining and engineering structures, as well as for assessing the stability of rock masses under
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various anthropogenic influences. The proposed method can be adapted to study complex
geo-mechanical processes, including seismic impact and mining operations. The conducted
research contributes to the development of more accurate forecasting tools and risk reduction
in the mining industry.

Keywords: Geomechanics, rock mass, block structure, equivalent materials, modeling
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BBenenue

BrouHasi reoMexaHuuyeckass MOJedb — 93TO MOJedb, OCHOBAHHAs Ha TIeO0JOTUYeCKOIi
(MMTOMIOTMYECKOIT) MOV, BKIIOUAIOIIEei CBeIEeHMS O CTPYKTYPHBIX 0COGEHHOCTSIX MacCuBa,
peNTUHTOBBIE IMOKA3aTeNu U HeobXomuMble rmapamMeTpbl. OHA COMEPKUT TeoMeXaHudYecKue
XapaKTePUCTUKY, VCITOJIb3yeMble [IJISI OLIeHKM YCTOMUMBOCTY ITOJ3€ MHBIX TOPHBIX BBIPAOOTOK,
a Takke 6e30ITacHbIe 3HAUEHMSI 3JIEMEHTOB FOPHBIX PAbOT M KOHCTPYKTMBHBIE MTapaMeTPhI
cucTeM pa3paboTKM.

JIutonoruyeckast MOfeJib — 3TO MOJIe/b, CoAepyKaliast MHOOPMAaLMIO O pa3andusIX BJIUTOJTOTUN
U TlapaMeTpax PYOHbIX TeJ, OTpakawllas OCHOBHbIE CTPYKTYpPHbIE U JIUTOJIOTMYECKUe
ocobeHHOCTM ydyacTka Hemp. OHa obecreuynBaeT KOMIJIEKCHOE IpeACTaB/leHe O €ero
reoJIOTMUYeckoOM CTpOeHuM. B cocTtaB Momeny BXOAST OJIOUHAs JIMTOJIOTMYECKAas MOIEb,
KapKacHas MOZeJib JIMTOTUIIOB M TEeKTOHMYECKMUX HapyuieHui. Mogeinb COCTOUT U3 sT4eek
CTaHIAPTHOTO pa3mepa, OIpeaeasieMOoro IpenrpusTueM HOjsi I[IOCTPOeHUSI MOne/un
MUHepaan3auum, Kaxznaas U3 KOTOPBIX COLEPKUT CBeOeHUS O JUTOTUIlaX (KOOUPOBKA),
IUIOTHOCTU, CTEIIeHSIX OKUCIeHUS, BIaKHOCTU U rapameTrpax RQD (ipu ux Hanuuun).

[IpakTHMUeCcKuii OIBIT NPUMEHEHUSI Pa3JIUYHbIX METONOB WUCCAeOBAHMS HaIlPSKeHHO-
nedopmupoBaHHoro coctostHMst (HC) 6I0UHBIX U CJTOMCTBIX TOPHBIX MAaCCMBOB ITOKA3bIBAET,
YTO OJHUM M3 Haubosee MepcreKTUBHBIX MTOAX0A0B AJIs1 M3y4eHMs TTOJ00HbBIX HelMHeHbIX
IPOLIECCOB B PA3JIMUHBIX TOPHOTEXHUYECKUX VYCIOBUSIX SBJISIETCS MOMEeIMPOBaHUeE C
MCIIO/Ib30BaHMeM 3KBUBaJIEHTHBIX MaTepuaaoB (OM). [laHHbIT MeTon, pa3paboTtaHHblit I H.
Ky3HeL0BbIM 1 MOMTYUMBLINI TIPAKTUUYECKOe MIPUMEHEeHNe B ero UCCAeJOBaHMSIX, a TAKKe B
pabotax M.®. lliknsipckoro, M.H. Bynbsko, M.C. 3noTHukoBa, @.I1. InymmxmHa, A.A. Bopucosa
u B.I1. 3yboBa, M0O3BO/IMI PELIUTD PSI, HAYUHBIX U MPUKIAAHBIX 3a1a4. B pe3ynbrate 6bU1M
BbISIBJIEHbl OCHOBHbIE KaueCTBEeHHbIe 3aKOHOMEPHOCTH Mexay napamerpamu HJIC ropHoro
MaccyuBa U pa3JIMYHbIMU T'e0JIOTUUECKUMU Y TOPHOTEeXHUUeCKUMM haKTopamMu.

B pa6borax O.I1.Inymmxmuaa, M.B.Kypnenu, B.H.PeBbi, M.A.Posenbayma, I.JI.duceHKo,
E.N.llemsikuHa, M.®.IIKISIPCKOTO YCTAHOBJIEHO «SIBJIEHME 30HAJIbHOM Oe3MHTerpauun
TOPHBIX TTOPOJ, BOKPYT ITO3€MHBIX BbIpabOTOK» [1]. DTOT MeTom, OCHOBaHHbIV Ha 6ase
kputepueB nogobust I'H.Ky3HeroBa, momyumi pacipocTpaHenue 6ojee yeM B 30 cTpaHax
vupa: T'epmanun, Kurae, ®panium u ap. B mocregHee BpeMsi meTop, Hambosee 4acTo
npumMmensietcss B Kurtae 1npu penieHuMn pas3auMuHbIX reoMexaHM4YeCKux 3angad. Hampumep,
peleHue mpobseM pa3paboTKM I-TyOOKO 3ajIeraroiix MecTopoKaeHnii [2, 3], ucciemoBaHue
MPOIECCOB MMHAMMUYECKMUX CIABVDKEHMIA MPU pa3paboTKe IMOJIe3HbIX MCKOIMaeMbIX, BIVSTHUS
TPEIMHOBATOCTY KPOBJIM Ha MapaMeTpbl MYJIbAbl CIABVOKEHMI, OUCIIEPCHOTO COCTaBa
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MaTepuasoB Ha X JedhopMallMOHHbIe XapaKTePUCTUKM [4], TPOLeCcCOB pa3pylleHus LieTMKOB
[5]-

[ToctanoBka mpobieMbl. COBpeMeHHbBI YpOBEHb Pa3BUTUS MeTOIa MOAEIMPOBAHUSI C
MCITO/Ib30BaHMEM SKBUBAJIEHTHBIX MaTepuasioB (OM) He B IIOJHOM Mepe pacKpbIBaeT ero
TTOTEHIIMA JIJIs TOUHOTO BOCITPOM3BEIEHMSI ¥ HAJIESKHOTO M3YUeHUS CJIOKHBIX TTyOMHHBIX
IMHAMUYECKUX MTPOIeCCOB, CBSI3aHHBIX C TpaHCchOpMalyei CTPYKTYp U GuU3nMdeckux Ionei
TIpY TIO[I3€MHOJ A00bIUe TBEPABIX IOJE3HBIX MCKOMaeMbIX. JIoITOCpOUYHbIe MCCIen0BaHMS,
npoBeneHHble BO BHUMMU n CaHkT-IleTepOyprckoMm ropHOM YHMBEPCUTETE, MOKa3aIH,
YTO pellieHue 3TOi MpobaeMbl BO3SMOXKHO JIMIIb ITyTeM pa3spaboTKM HOBOV MeETOMOIOTUM,
OCHOBAHHOI Ha 0ojiee YHUBEPCAJTbHBIX KPUTEPUSIX MOA0OMSI. DTO BKIIOYAET CO3[aHMUe
COOTBETCTBYIOIIMX TUIIOB OM U TeXHUUECKUX pellleHNi, 00ecreunBaioix COOTBETCTBIE
HAYaJIbHBIX ¥ TPAHUMYHBIX YCIOBMII MOAENIMpPYyeMOi 0067acTu MaccuBa, OOCTOBEPHOE
BOCITPOM3Be[leHe Pa3IMUHBIX TOPHBIX PaboOT, a TakKe MCCIeIOBaHME B3aMMOMAENCTBUS
dbusmueckux mosei, AMHAMMUUECKMX TTPOIIECCOB M SHEProoOMeHa.

OCHOBBI MOJENMPOBAHMSI Ha IKBUBAJIEHTHbIX Marepuanax. COBpeMeHHble HaydHbIe
TIpeICTaBIeHMs] O MOMOOHBIX (GU3UUECKUX SIBIEHUSIX Haualu (OpMMPOBATHCS B CEpemyHe
XIX Bexka. B Tpymax JK. BeprpaHa, Panes, T. A. AbanacbeBoii-dpeHdect, XK. Bykuarema u A.
denmepmaHa ObUIM OIMpene/ieHbl OCHOBHbBIE IPUMHIIMIIBI MOH00MsS (GU3NUYECKUX ITPOIECCOB,
OCHOBAHHbIe Ha aHa/M3e pa3MepHOCTeli, TeopeMe HblOTOHA O IMHAMMUUYECKOM ITOIOOMU U
COOTHOIIEHMM MEXIY YMCJIOM 6e3pa3MepHBIX KOMITJIEKCOB M Pa3MepPHBIMM BeTMUMHAMMU, UX
OTIpeIesSIoIIIMMA.

B nanpHesieM Teopusi Momo0us Ioay4unsia passurtue B paborax M. B.Kuprmuesa,JI. . CeioBa,
I1. K. KongakoBa. Ee mpuMeHeHMe B reOMeXaHMUeCKUX UCC/IeTOBaHMSIX aKTMBHO Pa3BMBaIOCh
onaromaps Tpynam I. H. KysHerioBa, A. A. BopucoBa 1 Ipyrux yu4eHbIX, YTO CIIOCOOCTBOBAJIO
COBEPIIEHCTBOBAHMIO  METOHOB  MOJEIMPOBAHUSI  HANPSLKEHHO-Ae(hOpMUPOBAHHOIO
COCTOSIHMSI TOPHBIX MaCCHBOB C MCIIOJIb30BaHMEM 3KBMBAJIEHTHBIX MaTepUaJiOB.

OcHOBHas 4yacTh
KitoueBbIMM 37IeME@HTaMM TeOpUM TTOA00MST SIBJISTIOTCST CBSI3aHHbIE MeKAYy C000¥i KOHCTAHThI
IOg00MsI, BEeIMUMHBI KOTOPBIX OIIPENeISIIOTCS OCHOBHBIMM (DU3MUYECKMMM 3aKOHAMIU.
BoiBemenHoe eme JK.beprpaHom MaTeMaTuuyeCKOe BbIpakKeHMe [JjisI WMHBapuaHTa
IVHAMMYECKOTO ITOH0o0MsI OCHOBBIBAJIOCh HA OOIEM ITIOHATUM AMHAMMUYECKOIro IT0mo0us,
BbICKa3aHHOM HbIOTOHOM, MTO3TOMY 3TO MaTeMaTuyecKoe BbIpaskeHlMe Ha3bIBAalOT OOBIYHO
«3aKOHOM Tmofobusi HpiooToHa». B pabore [6], NpMBOOUTCS MaTeMaTUYeCKuil BbIBOJ,
9TOr0 3aKOHA, OCHOBAaHHOTO Ha OOeCcHeueHUM TeOMeTPUYECKOTO, KMHEeMAaTUUEeCKOro W
IVMHAMMUYECKOT0 MOomo0usi, KOTOPbIii B KOHEUYHON (hOopMe MOXKET OBbIThb BBIPAKEH B BUIIE
YpaBHEHUS:

Put} _ Pmth

pulh Pmlm

. P P )
= idem wm————=—"—=inv

Pmamlgn Pnanl%

rae

P t, p, |, a — COOTBETCTBEHHO CI1JIa, BpeMsl, INIOTHOCTb, pa3Mep 3JIeMEHTa, yCKOPeHUE,;
m u n — MHAEKChI, COOTBETCTBYIOIIME MO/ U HATYPE;

idem — o603HaueHue uucia HpioToHa;

inv — HeKoTopoe 6e3pasMepHOoe UKCIO (OMpemesIoIii KpUTepuit Tomo0ms).
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B nmanbpHeiinem aenaeTcsl MpeanoioxkeHue, 4to «gedbopmanuy U paspylieHUs] MOPOMAbI
IIPOMCXOMST B pe3y/ibTaTe AeliCTBUS CUJI TSDKeCTU» U BBIBOM, YTO am = an = g=const, 1ocJjie 4yero
1711 BBIOOpa SKBMBAJEHTHBIX MAaTePMaJIOB OIpeessIeTcs UX Xapakrepucrtuka N, mmeromas
pPa3MepHOCTb «CUJIA, fieJIeHHAas Ha IUIolaaby [6]. B aToMm ciyyae:

Py ls)=Psmyla=inv;um N /(y [ )=N/(y [ )=idem
IlaHHOe ypaBHEHME ¥ COOTBETCTBYIOLIME €My KPUTEepUM TIOm00MsI MCIIOAb3YIOTCS B
HeM3MeHHOM Bue MpaKTUYecKy BO BceX paboTax Mpu UCI0Nb30BaHMUM JaHHOTO MeToza [7].
Ha ocHOBaHMM 3TUX KpuUTepueB mopdbupatTcs Tumbl IM [8,9], onpenensitoTcsi mapaMeTpbl
TEXHUYECKUX YCTPOVICTB U CTEHIOB OJIs1 0OecreyeHMs] HavyaJIbHBIX M TPAHUYHBIX YCIOBUIA
B ucoienyemoit obnactu maccuBa [9]. M3 momoOpaHHBIX TUIIOB DM M3TrOTaBIMBAIOTCS
MO/JIEJI TOPHBIX MAaCCHMBOB, MOJIEJIMPYIOTCS Pa3aMUHbIe TUIIbI TOPHBIX PabOT, MCCIEIYIOTCS

Trpo1iecchl [ehOpMUPOBAHMS U pa3pylIeHus TOPHBIX opox [10], ocyliecTBisieTcss B3aMHOE
TeCTUPOBAaHME METOIOB YMCJIIEHHOTO U (pM3MUeCKOT0 MOJeIMPOBAHMSI.

BeiBemenHoe I.H.Ky3HEI[OBBIM COOTHOIIIEHWE OTHOCUTCS K JIIOGOMY OIHOPOTHOMY IIO
«TUIOTHOCTM» U «M30TPOITHOCTM» 3JIEMEHTY TOPHOTO MaccuBa B hopMme Kyba ¢ pasmMepamiu,
MO3BOJISTIONIVIMM CUMTATh €ro KBa3MOTHOPOAHBIM. [Is1 GJIOYHOTO MaccuBa HEOO6XOIMMO
BBOAUTDH IOM0OMSI HE TOJIbKO MAJiS MOAO06MS TI'paBUTALMOHHOTO, HO M IOJ00MeE CBOVICTB
3aTIOJTHUTEJIST MEXOIOKOBOTO ITPOCTPAHCTBA.

B Hacrosiee BpeMs B IIPAKTUKY OLEHKM COCTOSAHMS MaCCHBa I'OPHBIX IMOPOMO IIPMMEHSIIOT
YMCJI€HHbIE MeTOAbI MOOEe/IMPOBAHNSI.

3aKkaoueHue

[IpoBeneHHbIVi aHanM3 IoATBepkgaeT 3hGEeKTMBHOCTh MeTOda  MOJeJIMPOBaHMS
reoMexaHN4eCKOI'0 COCTOSTHMSI MacCYBaTOPHBIX IIOPOI 0JI0UHOT0 CTPOEHMS C UCIIOIb30BaHMEM
9KBMBAJIEHTHBIX MaTepuanaoB. J[aHHAs MeTOAMKA [03BOJISIET YUUTBIBATh CTPYKTYpPHbIE
M MexXaHMUYecKue OCOOeHHOCTM MaccuBa, obecrieumBasi 6ojiee TOYHOE BOCIIPOM3BEIEHNE
peasibHbBIX IIPOLeCcCcOoB AeOPMMUPOBAHMS M Pa3pyIIeHMSI TOPHBIX ITOPO/I.

PGSYJIbTaTbI MOOEJIMPOBAaHMA  IIOKA3bIBAlOT, UYTO MWCIIOJIb30OBadHME  SKBUMBAJIEHTHbIX
MaTepmnajioB CHOCOGCTBY@T ITOBBIIIEHMIO JOCTOBEPHOCTHM IIPOTHO3MPOBAHMA HAIIPAKEHHO-
,Z[e(bOpMI/II)OBaHHOI‘O COCTOAHMA TOPHbIX MaCCMBOB, UTO O0COOEHHO BaKHO Inpn
IIPOEKTUPOBAHUNM TOPHOTEXHNUYECKUX 00OBEKTOB U OLl€eHKe UX YCTOI‘/JI‘II/IBOCTI/I K pa3/IMYHbIM
TEXHOTI'€HHbIM BOB,Z[EVICTBI/IHM.

Kpome Toro, mpemJiokeHHbII MeTOn o00jamaeT BBICOKOW amallTUBHOCTBIO, UTO [IejIaeT
€ro IEepCHeKTUBHBIM [JISI M3YUYEeHUSI CJIOKHBIX TeOMeXaHMYeCKMX IMpPOIeCCOB, BKIIKOYAs
celicMMUecKye BO3IeiCTBMS M JOObIYHbIEe pabOThI. B JanbHeriemM TaHHbI METOI MOXKET ObITh
YCOBEPIIIEHCTBOBAH 3a CUET paclIypeHms 6a3bl SKCIIePUMEHTATbHBIX JAHHBIX M Pa3padOTKU
HOBBIX TUIIOB 35KBMBAJEHTHBIX MAaTEPUAJIOB C YIYUIIEHHBIMU (HU3UKO-MeXaHUIeCKUMU
XapaKTepUCTUKAMMU.

Takum O6p&30M, UCCaeqOBaHMsI B JTAHHOM obacTu CHOCO6CTBYIOT Pa3BUTUIO TOUYHBIX
VMHCTPYMEHTOB MOOEJIMPOBAHNA M ITPOTHO3MPOBAHNS, YTO ITO3BOJIMT IIOBBICUTD 6e30I1aCHOCTh
T'OPHBIX pa60T M MMHMMMW3NPOBATb TEXHOI'€HHbIE PMCKNA.
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AHAINN3 YNCNEHHbLIX METOAOB MOAEJIMPOBAHUA U OLLEHKWK
YCTOWYNBOCTU OTBAJIOB HA HATOPHbIX MECTOPOXOEHUAX

AcuioBa 3ynbhust Arambip3aeBHa!, [)kakynoekoB benek TopokymoBuy?
DKanan-Abamckuii MesKIyHapOIHbIi YHUBepcuTeT, Kpipreisckas Pecry6imka
2MHCTUTYT MaIlMHOBEIEeHMs, aBTOMATUKM U reoMmexanuky HAH KP, Keipreisckast Pecry6imka

AnHoTtauusa

B n[aHHOI cTaTbe pacCMaTPUBAIOTCS UYMCJIEHHbIE METOAbl MOZEIMPOBAHUS U OLIEHKU
YCTOMUMBOCTU OTBAJIOB, YTO SIBJISIETCSI Ba)XKHOI 3aJayeil B TOPHOM [iejie U MHKeHepPHOM
reotexHuke. [IpyBegeHbl COBpeMeHHbIe TTOAX0/bl K YMCIEHHOMY MO EIMPOBAHNIO, BKIIOYas
MeTOJ KOHe4YHbIX 371eMeHTOB (MKD) n meTton koHeuHbix pasHocTteii (MKP), ro3sosnsitoiye
YUUTBIBATh CJIOKHBIE TeOoMeXaHM4YecKue mpouecchl. OnmcaHbl KPUTEPUM YCTOMUMBOCTU
OTBAJIOB U IMapaMeTpbl, BAUSIONIVE Ha X CTaOMIbHOCTD, TaKMe KaK (PU3MUKO-MeXaHuYecKue
CBOJICTBa I'PYHTOB, YIOJl HAKJIOHA U BHeIlIHMe Harpy3ku. [IpoBeseH cpaBHUTE/bHbIN aHaAIN3
MCIIOJIb30BAaHMSI IIPOrPAMMHOI0 ObecIiedeHus], a Takxke IPeAJIoKeHbl PEeKOMeHIAlU TI0
MpYMeHEeHMI0 TPOTPaMMHOI0 MPOAYKTa [IJisi TPOrHO3MPOBAaHMSI BO3MOXKHBIX Aedopmalinii
" MpeOTBpallleHsT aBapUITHbIX CUTyaluit. [ToiyueHHbIe pe3y/lbTaTbl MOTYT ObITh ITOJIE3HBI
MIpY TIPOEKTUPOBAHUY U IKCILTyaTalMM TOPHOTEXHUUECKUX 0OBEKTOB.

KiroueBble ci1oBa: UncieHHOe MOAe/IMpoOBaHue, YCTOMUMBOCTb OTBAJIOB, METOJl KOHEUHbIX
anemeHToB (MK3), MeTox KoHeuHbIX pasHocTeii (MKP), nedopmaiiyiu rpyHTOB

ANALYSIS OF NUMERICAL METHODS FOR MODELING AND ASSESSING THE
STABILITY OF WASTE DUMPS IN HIGHLAND DEPOSITS

Zulfiia Atamyrzaevna Asilova!, Dzhakupbekov Belek Torokulovich?

'Talal-Abad International University, Kyrgyz Republic

nstitute of Machine Science, Automation, and Geomechanics of the National Academy of Sciences of the
Kyrgyz Republic (NAS KR), Kyrgyz Republic

Abstract

This article examines numerical methods for modeling and assessing the stability of waste
dumps, which is a critical task in mining and geotechnical engineering. Modern approaches
to numerical modeling are presented, including the Finite Element Method (FEM) and
the Finite Difference Method (FDM), which allow for the consideration of complex geo-
mechanical processes. The criteria for waste dump stability and the parameters affecting their
stability, such as the physical and mechanical properties of soils, slope angle, and external
loads, are described. A comparative analysis of software applications is conducted, and
recommendations are provided for using software tools to predict potential deformations and
prevent emergency situations. The obtained results can be useful in the design and operation
of mining facilities.

Keywords: Numerical modeling, waste dump stability, Finite Element Method (FEM), Finite
Difference Method (FDM), soil deformations
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BBenenmue

Pa3BuTie TOPHOMOOBIBAOIIE) MPOMBIIIIEHHOCTY TpebyeT BHeAPEHUS COBPeMeHHBIX
MeTOAOB aHa/IM3a U MPOTHO3MPOBAHMS YCTONIMBOCTY TOPHBIX MAaCCMBOB U OTBaJIOB. OMHUM
13 Hanbonee 3GHEeKTUBHBIX IOAXOAO0B SIBJISIETCS YMC/IEHHOE MOAEeIMPOBaHNe, IT03BOJISTIOIIee
YUUTBIBATh CJIOSKHBIE TeOMexXaHUYeCKye IPoIecChl, TPOTeKalolye B MacCuBe TOPHbIX ITOPO/I.

[IpobremMa yCTOMYMBOCTM OTBAJIOB OCOOEHHO aKkTyajJbHa IIpM pa3paboTKe HAropHbBIX
MEeCTOPOXKIEHMI, TaK KaK HapylleHNe UX YCTOMYMBOCTY MOXKET IPUBECTU K OOPYIIEHUSIM,
OebopMalusiM ¥ aBapUifHbBIM CUTYyallMsIM, HAHOCSIIMM 3HAUUTE/bHbI/i 9KOHOMUYECKUIT U
3Kojioruueckuit yiiep6. I[loaTomy Mcrmoab3oBaHMe TOUYHBIX M HAJEKHbIX METOHOB OI[eHKU
YCTOMUMBOCTY SIBJISIETCS BaYKHOM 3a7iaueli Py MPOEKTUPOBAHUM U IKCIUTyaTaL[iX HAaTOPHbBIX
0OBEKTOB.

CoBpeMeHHbIe UM C/IeHHbIe MEeTObl, TaK/e KaK MeTOZ KOHeuUHbIX 37ieMeHTOB (MKD) [1]uMmeTop,
KOHeuHbIX pasHocTeit (MKP) [2], TO3BOMSIIOT YUUTHIBATD pa3indHble (U3UKO-MeXaHUUeCcKue
CBOVICTBA TOPHBIX IIOPOL, TUAPOTe0/IOTMYeCKIe YCIOBUS U BHEIIHMEe HAaTPY3KU. DTU METOIbI
HaXOJSIT IIMPOKOE IIPUMEHEeHMe B re0TeXHMUYECKOM aHa/In3e, IIOMOoras UCC/Ie0BaTh BAUSHUE
pasInyHbIX (AaKTOPOB HA YCTOMUMBOCTb CKIOHOB 1 OTBAJIOB.

B maHHOI cTaTbe pacCMaTpPUBAIOTCS OCHOBHbBIE MOAXOAbI K UMCIEHHOMY MOAEIMPOBAHUIO
MacCCHBOB, aHATM3UPYIOTCS GaKTOPBI, BAUSIOININE Ha YCTOMUMBOCTD OTBAJIOB, M ITPe/IJIaraloTcst
peKoMeHJalMu MO TMPUMEHEHUIO COBPEMEHHbIX MEeTONOB OLIeHKM YCTOMUMBOCTU B
TOPHOTEXHNYECKOJ MpaKTUKe.

OcHOBHAas 4acCTh

UncieHHOe MOie/IMpOBaHMe SIBJISIETCS MOLIHBIM MHCTPYMEHTOM [IJ151 aHaJ/IM3a YCTOMUMBOCTU
MacCUMBOB M OTBajoB. OHO MO3BOJISIET YUYUTHIBATh CJIOKHbIE reOMeXaHMUeCcKue IPOIecChl,
IIPOrHO3MPOBATh BO3MOKHbIE Aedopmaliyy 1 pa3pabaTbIBaTh MePbI 10 UX IIPEAOTBPAIleHAIO.
B coBpeMeHHOI1 ITpaKkTyKe UCIIOAb3YITCS CJieAyIoliie OCHOBHbIE METO/IbI:

1. Merton KoHeuHbIX 3jaemMeHTOB (MKD)- 310 MeTonm SBjsSIeTCS OOHMM U3 Haubojee
pacIpoCTpaHeHHbIX BMH)XeHepHOoVireorexHyke. OHIO3BOJSeTAMCKPETU3MPOBATh PACUETHYIO
007aCcTh Ha KOHEUHbIE 3JIEMEHTHI (TPEyrojbHble, YeThIPEXYTOJNbHbIE, TeTpadApuUIecKue 1
IIp.), YTO AeaeT BO3MOXKHBIM MOIEIMPOBaHNe CJIOKHBIX TeOMeTpuii U pU3MUeCKUX CBOCTB
ropog, [1].

[TpeumyiiecTBaMy MeTOA SIBJSIIOTCSI: BbICOKASsl TOUHOCTh PacyeTOB P HAJIMUNU CJIOKHBIX
reoJIOTMYECKMX YCJIOBMUIA; BO3MOKHOCTb yueTa HeJMHENHOro IOBedeHMs MaTepuaaoB
(TUIACTUYIHOCTD, TPEIVHOBATOCTD) ; TMOKOCTDb B MOAEIMPOBAHMM CJIOSKHBIX MO/, BKIoUast
OUHaMM4ecKyue BO3IecTBUS.

HepocTaTkamu SIBJISIFOTCS : Tp960BaTeIIbHOCTb KBbIUMC/IINTEJIbHBIM pECYPCAM ; HeO6XO,E[I/IMOCTb
AJeTaJIbHOTO 3adaHMs I1IapaMeTpOB ITOPO.

2. Metopn, koHeuHbIX pasHocTeli (MKP)- 3To MeTon KOTOPBI MPUMEHSIETCS IJIS1 YMCTI€HHOTO
pemeHus auddepeHIIMaIbHBIX ypaBHEHMI, OMMCHIBAIOIINX MeXaHMUeckoe IIOBeleHNe
rOpHbBIX TMOpon. OH MCIONB3YyeTCsd B MPOrPaMMHBIX KoMmIulekcax, Takux Kak FLAC3D, u
MO3BOJISIET MOJIE/TMPOBATH IMPOLIECCHI B YCOBUSIX OOMBIINX TUIACTUUECKUX Aedopmaninii [2].
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HpeI/IMYI.LIeCTBaZ IIPOCTOTa peaan3alm M BbICOKAA CKOPOCTb BBIUMCJIEHUIA; Xopoimiasd
agarnTanusga K 3agadaM MOOEJIMPOBaHUMA AMHaAMMUYECKUX ITPpOIeCCOB; BO3MOXHOCTb yUeTa
M3MeHEeHMSsI CBOJICTB IMmopoJ BO BpeMEHMN.

HenmocraTkamm SBASIOTCS CBOVICTBA KaK: MeHee TOYHOe MOJeIMpOBaHMe CI0XKHBIX IPaHUL]
Y HEOAHOPOAHOCTeN Mo cpaBHeHMIO ¢ MK3; orpaHu4yeHHbIe BO3MOKHOCTU [OJIS aHa/IM3a
CJIOXKHBIX KOHCTPYKIMIA.

3. Meton pOucKpeTHbIX 3jeMeHTOB (MIID)- 3TO MeTond, KOTOpbI TMPUMEHSETCS MOJIst
MOJIeJIMPOBaHMS TIOBeIeHMsI Pa3apoOJeHHbIX M ChIMyunx maTepuasoB. OH OCHOBaH Ha
pPacCMOTPEHUM OTHOEJIbHBIX YaCTUI[ FOPHBIX MOPOJ, B3aMMOENCTBYIONIMX MEXIY COOOJA.
HaHHbIl MeTo 3(pdeKTUBEH IpK aHaIM3€e TPelMHOBAThIX MAaCCMBOB M OTBAJIOB [3].

[IpeumyliiiecTBaMu SIBJISIIOTCSI CBOJMCTBA KaK: MOAXOOUT OJIsi MOZEIMPOBAHUSI pa3pylieHUs
M OOpYyIIeHMSI TOpPOM; YUYMTHIBAET B3aMMOJENCTBME UYacTUIl U (OPMMUPOBAHME TPEIIVH;
M03BOJISIET AaHATM3UPOBATh AMHAMMUYECKIe ITPOLeCChl, TaK1e KaK ceiicMuyecKoe BO3eiicTBIe.

HepocTaTKu: BbICOKAS BBIYMCIUTEIbHAS CJIO>KHOCTD; TpE6y€T O0JIBIIIOrO KOIMUECTBa BXOIOHBIX
ImapaMeTpoOB OJid TOYHOI'O MO e/JIMPOBaHMAI.

4. TubpuaHbie METOIbI. B TpaKkTHKe MHXKeHEePHBIX PACYETOB YACTO IIPUMEHSIETCSI KOMOMHALIVS
HECKOJIbKMX UMCIeHHbIX MeTomoB. Hampumep, coBmemenne MKO u MID mo3Bonser
YUMTBHIBATh, KAaK CIUIONIHbIE, TAK ¥ AVMCKPETHBIE CBOCTBA MACCUBa, YTO JaeT 60j1ee TOUHbIE
IIPOTHO3bI YCTOMUMBOCTH [1, 3].

AHanu3s (baKTOI)OB, B/IMAIOIINX Ha YCTOI‘/JI‘II/IBOCTIJ OTBaAJIOB ITIOKA3bIBAET, UTO YCTOIZ‘IMBOCTB
OTBaJIOB TOPHBIX IIOPOA SBJIAETCA OII,HOI}JI "3 OCHOBHBbIX HpO6JI€M B T'OpHOM pdejie "
reoTexHlnkKe. HaDYH_IEHI/Ie YCTOI}JILII/IBOCTI/I MOXET IIpUBEeCTU K OGpYH_IeHI/IHM, I[eq)OpMaLU/IHM n
3HAUNUTEJIbHbIM 3KOJIOIMYECKNMM M SKOHOMMUYECKUM ITOC/IEACTBUSIM. PaCCMOTpI/IM OCHOBHbIE
(l)aKTOpr, B/IVAOIIME Ha YCTOVI‘II/IBOCTB OTBaJIOB.

leosmornuecke u TeoTexHUYecKue (akTOpbl, KOTOpbie OIpeNessioT MeXaHUueckoe
ToBe/ieHVe I'PYHTOB U ITopof, popmupyroniux orBajibl. K aTum pakTopam oTHOCSTCS GU3UKO-
MeXaHMUeCcKie CBOMCTBA MOpoJ, (IJIOTHOCTb U MOPUCTOCTD, IIPOYHOCTHbIE U CIABUTAIOIINE
XapaKTepUCTUKU, CTPYKTYpHast HEOAHOPOJHOCTD U TPEIMHOBATOCTb ITOPOT), MMHEepaTbHbI
COCTaB IPOJ, TUAPOTe0IOTHUeCKIe U KIuMaTUuecKe yCI0BUSI

TeomeTpuyeckme XapakKTePUCTUKM KaK BBICOTA OTBaja, YroJ HAK/JIOHA CKIOHA. ITpodwiib
1 hopma oTBasia (CTyIeHYaThle OTBAJIbl OOJIee YCTONUMBDI, TaK KaK CHMKAIOT HAarpys3Ky Ha
HIKHME CJIOU, TIOJIOTHE OTKOCKI ITO3BOJISIIOT PABHOMEPHO paCIIpelessiTh HAaTPy3KN)

HeMmasioBaskHOE 3HaUEHMe MMeeT ¥ BHellIHMe Harpy3Ky Kak BUOpaIius OT paboThl KapbepHOIA
TEeXHUKU, CeiiCMMUUeCKe Harpy3Ky U TeXHOTeHHbIe M3MEeHEHMSI CTPYKTYP B BUE B3PbIBHBIX
paboT, HepaBHOMEPHAsI OTCHIIKA.

CoBpeMeHHbIe ITPOTPAMMHbIE KOMIUIEKChI WIPAlOT OCHOBHYIO pOJb B MHKEHEPHOI
reoTeXHMKe, MO3BOJISISI TPOBOAUTD UMCIEHHBIN aHAIN3 YCTONYMBOCTY OTKOCOB, OTBAJIOB U
Ipyrux 06beKTOB. OCHOBHOI 1I€/IbI0 TAKMX PACUETOB SIBJISETCS onpeneneHne kosgduimeHTa
3araca yCTOMYMBOCTM, KOTOPBIV ITOKa3bIBAeT CTEMEeHb HAMEeKHOCTY KOHCTPYKIUU WIN
reoTeXHNYeCKOro 00beKTa.

PaCCMOTpI/IM Beayuiue rporpaMMHbI€ ITPOAYKTbI.

PLAXIS - ogMH M3 caMbIX MOIIHBIX MHCTPYMEHTOB [JisI MOMAEIMPOBAHUSI CIOXKHBIX
reoTexXHUYeCKMX 3a7ay, BKIOYAs OLeHKY YCTOMUMBOCTU CKJIOHOB M OTBaJIOB. [Iporpamma
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OCHOBaHa Ha MeToJle KOHeUHbIX 37eMeHTOB (MKD), uTo 1M03BOJISIeT YUUTHIBATh HeTMHeiHbIe
CBOJICTBA I'PYHTOB, IUIacTUUYeCKKe AedhopmMaluy, BIUsIHNE MTOA3eMHbIX BOJ, U AMHAMIYecKe
BO3JeicTBuA [4, 5].

[IpeumyltecTBa: BbICOKAsSI TOUHOCTb MOAEIMPOBAHMSI 3@ CUET MCIOJb30BAHMUST CJIOXKHBIX
rpyHTOBBIX Mogmeneit (Mohr-Coulomb, Hardening Soil, Soft Soil, Cam-Clay u gp.);
BO3MOXHOCTh yueTa TUAPOTeOJOTMUECKUX YCIOBUI ¥  (QUIbTPALIMOHHBIX ITPOIIECCOB;
noAAep>kKa ABYXMEpPHOTO M TPeXMEPHOIo aHaau3a; TMOKOCTh B MOAEIMPOBAHMUY BHEITHUX
Harpy30K (BUOpaium, ceiicMmuKka, CTpOUTENbCTBO).

HemocTaTku: BbICOKAsi CTOMMOCTD JIMIIEH3UM; BbICOKME TPeOOBAHUSI K BBIUMCIUTETbHBIM
pecypcam; TpebyeTcsl KBaIM@UIMPOBAHHbIN IT0Ib30BATEb.

GeoStudio (SLOPE/W) - crnenyanuM3upoBaHHbIVi MHCTPYMEHT I aHaaM3a YCTONYMBOCTU
CKJIOHOB, OTBAJIOB, AaMb 1 HackImeii. Vicronb3yeT MeToq ripefenbHoro paBHosecus (MIIP),
MO3BOJISISI PaCCUMTBIBATh KOA(POUIMEHT 3amaca YCTOMUMBOCTU C YUETOM Pa3IMUYHbBIX CXEM
paspyuieHus [6, 7].

[IpenmyiecTBa: pasHoobpasye MeTomoB pacueta (Bishop, Morgenstern-Price, Janbu, Spencer
M IIp.); UHTYUTUBHO MOHSITHBIN MHTepdeic 1 yIoO6CTBO paboThl; BO3MOKHOCTb MHTETPAIINAY C
npyrumu monpynsimu GeoStudio [1J1st KoMIIIeKCHOro aHanm3sa (Harpumep, SEEP/W mjis yueta
buibTpanyn); MOAXOOUT AJIs1 OBICTPOrO pacyeTa YCTOMIMBOCTY 6e3 CJIOKHOTO UMCI€HHOTO
MOZe/IMPOBaHMUS.

HemocTaTkyu: He yuYMThIBAeT IulacTudeckue aedopmaiuy maccuBa (B oTanume ot MKD);
OrpaHMYeHHast BO3MOXHOCTb aHa/In3a CJIOKHBIX TeOMeTpPUit.

FLAC3D - MOIIHBIA MHCTPYMEHT [Jisi UYMCIEHHOTO MOJEe/JMPOBAaHUS TOPHBIX U
reoTeXHMYECKMX O0BEeKTOB. Vcmonb3yeT MeTon KoHeuHbIXx pasHocTeir (MKP), KOTOpbIi
II03BOJISIET aHAIU3UPOBATH MTOBEeJeHMe MacCUBa MO AelICTBMEM Harpy3oK, BJAMSHUS BOLBbI,
celicMMUUeCKMX BO3AEICTBUI U APyTUX (GakTopoB [§].

[IpermyliiecTBa: BO3MOXHOCTh MOJEIMPOBaHMS KPYITHOMACIITAOHBIX O00BEKTOB (OTBAJIbI,
Kapbepbl, TOHHEJIN); BbICOKAsI TOUHOCTD IIPY MOJEIMPOBAHMUM IIACTUUYECKUX AedopMalinit 1
paspylieHuit; yueT IMHaAMUYECKUX U TeMIlepaTypHbIX BO3eicTBIIT; TMOKOCTh B HACTpOJike
rapamMeTpoB IPYHTOB U MIOPO[,.

HepmocTaTku: CJIOXKHOCTb OCBOEHMSI M3-3a nNporpaMMHOI'0O KOIa (Tpe6YET HarimCaHu4Ad
KOMaHIOHBIX CKpI/Il'ITOB); BbICOKME BbIUMCINTE/IbHbIE 3aTPaTbl; CTOMMOCTD JIMIIEH3MNM BbIIIE
cpeagHero.

[ayee Mbl XOTUM I10Ka3aThb IPUMep pellieHus 3a[4auy 10 MPOEKTUPOBAHUIO OTBAjIa HA yXKe
CYIIIeCTBYIOIIEM OTBaJie C Orpeie/lieHHbIMM 6e30macHbIMM mapaMmeTpamu [9, 10].

C nmomompio mporpamMMmHoro npoaykra GeoStudio SLOPE/W monyumanu onmdpoBaHHYIO 31
MoJieNTb pebeda MeCTHOCTHU, KOTOPYI0O 00pabdbaThiBajM AJ1s1 AajbHeIei MoCTPOViKY OTBAIOB
BCKPBILIHBIX ITOPOJ, HA OJHOM U3 MeCTOpOXKIeHui1 (puc. 1.) [11]
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PucyHnox 1.0yugpposarHoe penved mecmHocmu.

[Ip OCBOEHMM MECTOPOXKIOEHMSI OTBAJI00Opa3oBaHMe IPOU3BOAMUTCSI HA OTBEIEHHOI
momany. Kak MmpaBmio, OTrpy3Ka IOPOH, KaXKIOblii TOM IIPOM3BOAMUTCS HA TeENO YKe
CYIIECTBYIONIEro OTBasIa. IIpy MPOeKTMPOBAHUYM HOBOT'O OTBAJIa BCKPBILIHBIX ITOPOI, CJIETyeT
B KQueCTBe OCHOBaHMSI, IPUHSITH TOBEPXHOCTDb 1 CBOVICTBA y3Ke CYIIeCTBYIolero orsaaa. Ha
puUcyHKe 2 TTOKa3aHa 3]I-Mo/ie/Tb CYIIeCTBYIOIIETO U ITPOEKTUPYEMOTO OTBaIA.

6)

PucyHok 2. Modens cywjecmaywouiezo (a) u npoexmupyemozo (6) omeana.

Ha cy1miecTByOIIMit OTBasI ObLJI HAJIOXKEeH HOBBIN OTBAJI C yU€TOM reOMeTPUYECKMX TapaMeTpPOB
" Hecyllei ClIoCOOHOCTY OCHOBaHMSI.

I[Iporiecc paboThl ¢ pazpe3om B MaciuTabe 1:1.
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Chesitariem

Pucyrok 1. 10 ITopadok pacuema KoagguuueHma ycmotiuueocmu omeand Ha CKioHe.
a-paspe3 omeana; 6-pe3ynibmam paciema KodgguuueHma ycmotiuueocmu c 8vl0eseHuem
NOMeHYUANbHOL NOBEPXHOCMU CKOJIbHEHUS]

BbiBOaBI

Bpi6bOp MeToda YMC/IEHHOTO MOIEIMPOBAHMS 3aBUCUT OT KOHKPETHBIX YCJIIOBUIA 3amauu:
XapakTepUCTUK MaCCUBA, TeOJOTMYECKUX YCIAOBUI, HaIUUUI TPEUMHOBATOCTU U
OUHAMMUYECKMX BO3IelcTBUI. MeTon KOHEUHbBIX 3JIEMEHTOB IIOAXOOUT ISl OeTaJIbHOTO
aHa/IM3a YCTOWYMBOCTM MacCuBa, METOJ, KOHEUHBbIX pasHOCTeil — i ObICTPOro aHaam3a
IVHAaMMU4YeCKUX TIPOILeCCOB, a METOH IOUCKPETHbIX 3JIeMEeHTOB — IJII MOZEJIUPOBAHUS
paspymeHuii. CoBMeIleHre HEeCKOJbKMX METOAOB IT03BOJISIET TMOMYUUTh OOjee TOUHBIE
pe3yabTaThbl M CHU3UTH PUCKU P ITPOEKTUPOBAHUM TOPHOTEXHMUECKMUX 0OBEKTOB.

YCTOMUMBOCTD OTBAJIOB 3aBUCUT OT MHOXECTBA B3aMMOCBSI3aHHBIX (PAKTOPOB, TaKMUX
KaK CBOJCTBAa TPYHTOB, reOMeTPMUSI CKJIOHA M OTKOCOB, Hajluuyue BHEIIHUX HArpy3oK W
KIMMaTUUeCKUX YCIOBMit. [IJisT TIpelloTBpallleHMsl aBapMifHbIX CUTyalluii HeoOXOomumo
KOMILJIEKCHOEe MOJeJMPOBAaHME ¥ MOHUTOPUHT COCTOSIHUSI OTBJIOB, MCIIOJIb30BaHMeE
OITMMAaJbHbIX KOHCTPYKTUBHBIX PEIleHMI U IPUMEHEHME MeP MHKeHEePHO 3alUThI.
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W3 aHanmmsa WMCIoab30BaHUS Beoyliux IIPpOTpaMMHBIX IIPOAYKTOB IIO OIIpenejeHnIo
KOB(I)Q)I/ILU/IEHTB. 3aliaca YCTOVI‘{MBOCTM CaoeJIaHbI CJiIieAyIolIe BbIBOObI M pEKOMEHOaAlI N

Ins 6picTpOro pacueta KoadduiieHTa yCTOMUMBOCTY METOLOM Ipeie/TbHOTO paBHOBECHUSI
peKOMeHyeTCsl UCIToNb30BaTh nporpammy SLOPE/W.

JIJ1s1 CTTOSKHBIX HeIMHEHBIX pacUeTOB C yUeTOM IIACTUYHOCTHU M 60bIINX TedhopMarinii -
PLAXIS, FLAC3D

HJ1s1 aHanmM3a AMHaMMYeCcKuX U ceicMmuueckux Bosaeinctsuii - FLAC3D

I8 TMAPOTEeoIOTUYECKUX PACYeTOB B COUETAHUM C YCTOMYMBOCTBIO CKIOHOB - PLAXIS,
SLOPE/W.

BbI60p MpOrpaMMHOr0 06ecIiedeHns 3aBUCUT OT 3a7au, CTOSIIINX ITepe/1 TPOEKTYPOBIIVIKOM.
B GoNbIIMHCTBE CTyyaeB KOMOMHMpOBaHMe MeTonoB (Harmpumep, MITP 1 MKD) mo3BossieT
TOIYYUTh Haubosee HaJlesKHbIe pe3y/IbTaThl IPY aHaJIM3€ YCTOMUMBOCTM OTBAIOB U CKJIOHOB.
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ENVIRONMENTAL AND HEALTH IMPACTS OF TECHNOGENIC AND
MICROBIOLOGICAL POLLUTION IN THE MAILUU-SUU RIVER BASIN,
KYRGYZSTAN: A COMPREHENSIVE ASSESSMENT FOR SUSTAINABLE WATER
MANAGEMENT

Egemberdieva Altynai Duishoevna!
Talal-Abad State University named after B. Osmonov, Jalal-Abad, Kyrgyzstan

Abstract

The Mailuu-Suu River in Kyrgyzstan, a critical water resource in a region historically
impacted by uranium mining, faces severe environmental and public health challenges
due to technogenic and microbiological pollution. This review synthesizes findings from
microbiological analyses of water quality, assessments of radionuclide and trace element
contamination, and their combined effects on human health and ecosystems. Microbiological
studies reveal elevated levels of lactose-positive Escherichia coli (LPC), exceeding sanitary
norms by 2-4 times, indicative of fecal contamination from untreated sewage and industrial
discharges. Concurrently, technogenic pollution assessments identify concentrations of
uranium (U), selenium (Se), and heavy metals (Al, Fe, Mn, Hg, Pb, Cd) far exceeding Maximum
Permissible Concentrations (MPCs), linked to legacy uranium tailings and waste dumps.
Health data correlate poor water quality with increased morbidity, including acute intestinal
infections, respiratory diseases, and cancer, particularly in downstream communities like
Kok-Tash. Vegetation and soil analyses further highlight the unsuitability of floodplain areas
for agriculture due to radionuclide accumulation. This review underscores the urgent need
for a multidisciplinary water protection program, integrating regular monitoring, advanced
treatment technologies, and transboundary cooperation to mitigate pollution and safeguard
sustainable development in the Mailuu-Suu region.

Keywords: Mailuu-Suu River, microbiological quality, technogenic pollution, radionuclides,
Kyrgyzstan

BJIMAHUE TEXHOFEHHOIO " MUKPOBUOJTIOTMYECKOTIO 3ATPA3HEHUA
HA OKPYXAIOLLYIO CPEQY U 30OPOBbLE B BACCEMHE PEKU MAUNYY-CYY,
KbIPIbI3SCTAH: KOMIMJIEKCHAA OLEHKA ONA YCTONYUBOIO YIMPABJIEHUA
BOAHbLIMU PECYPCAMMU

dremb6epayeBa AnTbIHal JyiioeBHa}
DKaman-Ab6amckuit  TocymapCTBeHHbII yHUBepcuTeT uMeHM bB.OcmonoBa, r. Kaman-A6anm, Keipreisckast
Pecmry6imka

AHHOTauMa

Pexka Maiinyy-Cyy B KbIprei3acraHe, KpUTUYECKM BaXKHbIM BOLHBIA pecypCc B permoHe,
MCTOPMUECKM TIOABEPKEHHOM BJMSIHMIO OOObIUM ypaHa, CTAJIKUBAETCS C Cepbe3HbIMU
Mpo6ieMaMM OKpy>Kalolileit cpeibl ¥ 0011[eCTBEHHOTO 3[JpaBOOXpaHeHMsI U3-3a TEXHOT€HHOTO
M  MUKPOOMONIOTMUECKOTO 3arpsi3HeHMs. B 3TomM 00630pe 00001eHbl pe3y/lbTaThbl
MMKPOOMOIOTMYECKOTO aHa /3a KauecTBa BOJIbI, OLIEHKM 3arpsi3HeHUs paAMOHYKIUIAMU
M MUKPOIJIEMEHTaMM M UX COBOKYIIHOI'O BO3[ENCTBUSI Ha 3[0pOBbe UeloBeKa U
9KOoCKUCTeMbl. MUKpOOMOIOrMYecKe MCCIefoBaHMs TOKAa3bIBAIOT IOBBIIIEHHbIE YPOBHU
JIAKTO3O0II0JIOKUTEeNIbHBIX KulleuHbIxX ranouek (JIKII), rnpesbimiarminiie caHUTapHble HOPMBI
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B 2—4 pa3a, UTO CBUIETEJbCTBYET O (heKaJIbHOM 3arpsi3HeHMM HeOUUIeHHbBIMU CTOUHBIMU
BOZAMM U ITPOMBIIIIEHHBIMY cOpocamu. B TO ske BpeMsI OLleHKM TeEXHOT€HHOTO 3arpsi3HeHMs
BBISIBJISIIOT KOHIeHTpaluy ypaHa (U), ceneHa (Se) 1 Tsikebix MeTasuioB (Al, Fe, Mn, Hg, Pb, Cd),
3HAUYUTEIbHO TpeBbIlIAIoL/e Tpefe/ibHO JonyctuMbie KoHIeHTpauuu (I11K), yTo cBs3aHO
C YPAHOBBIMM XBOCTOXPaHMJIMIIAMM U OTBAJIAMU OTXOAO0B. [laHHbIE O COCTOSIHUM 30POBbSI
KOPPEeJMPYIOT TIJI0X0e Ka4eCTBO BOJbI C MOBBIIIEHHOM 3a60/1eBaeMOCTbIO, BKITIOUAST OCTPhIe
KUIleuyHble MHMEKLNY, peclipaTopHble 3a601eBaHMs U pak, 0COGEHHO B PaCIOIOKEHHBIX
HI3Ke TI0 TeYEHUIO COO0IIeCcTBax, Takux Kak Kok-Talil. AHaIM3bl paCTUTEIbHOCTY M ITOYBBHI e111e
60s1bIIIe MOTYEPKUBAIOT HEITPUTOAHOCTD MTOVIMEHHBIX TEPPUTOPUIL IJISI CETBCKOTO X03SICTBa
M3-32 HAKOIUIeHUSI PagMOHYKIMIOB. B 3TOM 00630pe IMOAYEPKMBAETCS HACTOSTE/NbHAs
HeO0OXOIMMOCTh B MHOTOITPOMMIBHOI ITporpaMMe OXpaHbl BOJI, 00beAVHSIIOIIEN PeTy/sSIpHbIA
MOHUTOPUHT, MEepefoBble TEXHOJIOTUM OUYUCTKM M TPAHCTPAHUYHOE COTPYAHUYECTBO [IJISI
CMSITUEHMST 3arpsSI3HEHMS U 06ecIieueHNsT yCTOMYMBOrO pa3BUTHsS B permoHe Maiinyy-Cyy.

KmioueBble cioBa: peka Maitnyy-Cyy, MUKpoOGMOIOrMYeckoe KauecTBO, TEeXHOTeHHOe
3arpsisHeHue, paaoHyKanabl, KelprelscraH
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Introduction

Water quality degradation poses a significant threat to public health and environmental
sustainability, particularly in regions with a legacy of industrial activity. The Mailuu-Suu
River, flowing through Kyrgyzstan’s Jalal-Abad region, exemplifies this challenge. Spanning
87 km from the Babashtan Mountain slopes to its confluence with the Syr Darya, the river
serves as a vital resource for drinking, irrigation, and household use for over 22,000 residents
in Mailuu-Suu city and surrounding villages. However, its proximity to historical uranium
mining sites, industrial operations like the Mailuu-Suu Electro Lamp Plant, and inadequate
sewage infrastructure has rendered it a hotspot for both microbiological and technogenic
pollution [1].

From 1946 to 1968, Mailuu-Suu was a key uranium mining hub in the Soviet Union, producing
over 10,000 tons of uranium oxide and leaving behind approximately 3 million cubic meters
of radioactive waste in 23 tailings and 13 dumps [2]. These tailings, often situated along
riverbanks, release radionuclides (e.g., uranium, thorium) and trace elements (e.g., Se, Pb,
Cd) into the water, exacerbated by natural disasters like landslides and seismic activity [1,2].
Concurrently, untreated domestic sewage and industrial wastewater introduce pathogenic
microorganisms, notably coliform bacteria, amplifying health risks.

This review integrates two primary studies by Egemberdieva and Kamchybekova: a
microbiological quality analysis of the Mailuu-Suu River and a 2024 assessment of technogenic
pollution [1, 2]. Additional literature, including radiological and chemical contamination
studies by Corcho Alvarado et al. [3] and health impact assessments by Vandenhove et al. [4],
enriches the analysis. The objectives are to (1) evaluate the extent of microbiological and
technogenic pollution, (2) assess their impacts on human health and ecosystems, and (3)
propose strategies for sustainable water management.

Materials and Methods
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Microbiological Quality Analysis

The microbiological study collected 14 water samples seasonally (October, December, April)
along the Mailuu-Suu River, targeting pathogens, lactose-positive coliforms (LPC), coliphages,
helminth eggs, and total microbial count (TMC). Samples were analyzed using petrifilm plates
(3M, USA) per methodological guidelines (MU No. 2285-81; Ministry of Health, Russia, 2006)
[5], enabling rapid quantification of microbial colonies. Two contrasting areas were selected
for health comparisons: Sary-Bee (upper reaches, using a water distribution network) and
Kok-Tash (lower reaches, reliant on untreated river water). Health data were sourced from
local SanEpid laboratories and regional health records.

Technogenic Pollution Assessment

The 2024 study divided the Mailuu-Suu basin into five microplots based on anthropogenic
load and plant cover. Soil and plant samples were collected from small plots (control and
impacted sites) and analyzed for radionuclides (U, Th) and trace elements (Al, Fe, Mn, Se, Hg,
Pb, Cd) using standard biogeochemical methods. Water samples were tested against Kyrgyz
Sanitary Norms and Regulations (SanPiN) and MPCs, focusing on concentrations exceeding
safe limits. Vegetation diversity was assessed via traditional ecological surveys.

Supplementary Data

Data from Corcho Alvarado et al. [3] provided radionuclide and metal concentrations in the
drinking water distribution system (DWDS), rivers, and tailings drainage. Vandenhove et
al. [4] contributed radiation exposure estimates for critical population groups. These were
integrated to contextualize pollution sources and health risks.

Results
Microbiological Contamination

The microbiological analysis revealed significant water quality degradation. LPC levels
averaged 234,430 per dm® in October, 38,910 in December, and 37,976 in April, exceeding
the SanPiN limit of 10,000 per dm® by 2-23 times. Coliphages ranged from 0 (October) to
148 (April), occasionally surpassing the 100 PFU limit. No disease-causing pathogens or
helminth eggs were detected, but TMC reached 126 per ml in October. These findings indicate
fecal contamination, likely from untreated sewage following landslides that damaged sewer
systems in Sary-Bee, Kugay, and South Karagach.

Technogenic Pollution

The 2024 study confirmed elevated concentrations of radionuclides and trace elements in
river water, with Se at 10-23 times the MPC, and U, Al, Fe, Mn, Hg, Pb, and Cd also exceeding
SanPiN limits. Soil near tailings, particularly in the middle and lower basin, showed high U
and Th levels, rendering it unsuitable for cultivation. Vegetation exhibited reduced species
diversity near tailings, with bioaccumulation of U and heavy metals. Corcho Alvarado et al. [3]
reported U levels up to 10 pg/L in artesian wells and >200 times the WHO guideline (30 pg/L)
in tailings drainage, alongside high Fe, Al, and Mn linked to turbidity [6].

Health Impacts

Health data from Kok-Tash (lower reaches) showed morbidity rates 1.3-2.3 times higher than
Sary-Bee (upper reaches) for acute intestinal infections, digestive diseases, and hepatitis. Iron-
deficiency anemia in children was 1.5-1.6 times higher, and endocrine disorders increased
in adults. Cancer rates in Mailuu-Suu rose by 5% from 1990-2016, with 48% of children
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exhibiting developmental delays or mental disabilities. Respiratory diseases increased by
48%, with 24% linked to uranium tailings exposure. Vandenhove et al. [4] estimated external
radiation exposure at 1.2 mSv/year and radon exposure at 3—-10 mSv/year, with ingestion
doses negligible in Mailuu-Suu but elevated (10-30 mSv/year) in Kara Agach.

Ecosystem Effects

Floodplain soil-vegetation cover was deemed conditionally suitable, but tailings-adjacent
areas were unfit for agriculture due to radionuclide and metal accumulation. Plant diversity
declined downstream, reflecting the cumulative impact of pollution sources.

Discussion
Sources and Extent of Pollution

The Mailuu-Suu River’s dual burden of microbiological and technogenic pollution stems
from historical and ongoing anthropogenic activities. Microbiologically, LPC levels signal
inadequate sewage treatment, a legacy of infrastructure damage from landslides and poor
maintenance since Soviet times. Technogenically, uranium tailings and industrial discharges
(e.g., Electro Lamp Plant) release radionuclides and metals, intensified by erosion, seismic
instability, and flooding. Corcho Alvarado et al. [3] noted that while DWDS water poses no
immediate radiological hazard, high turbidity and metal content compromise its potability,
aligning with microbiological findings of fecal contamination.

Health Implications

Elevated LPC correlates with increased waterborne illnesses in Kok-Tash, where untreated
river water is consumed, compared to Sary-Bee’s networked supply. This mirrors global
trends linking coliforms to gastrointestinal diseases. Technogenic pollutants, particularly U
and heavy metals, contribute to chronic conditions like cancer and developmental disorders,
consistent with Vandenhove et al. [4] and regional studies reporting a 5% cancer increase
over 26 years. The synergy of microbial and chemical stressors likely amplifies morbidity,
especially in children and downstream residents.

Ecological Consequences

Soil and vegetation degradation near tailings reflects bioaccumulation, limiting agricultural
potential and threatening food security. The 2024 study’s findings of Se and U exceeding MPCs
align with broader Central Asian research (e.g., Lind et al., 2013, on Kadji Sai), highlighting
transboundary pollution risks via the Syr Darya into Uzbekistan’s Fergana Valley [7,8].

Management Challenges and Opportunities

Current pollution levels exceed Kyrgyz sanitary norms, yet remediation efforts (e.g., World
Bank’s $11 million project, 2004-2012) have been insufficient [9]. The transboundary nature
of the river necessitates cooperation with Kazakhstan and Uzbekistan, as emphasized by
Egemberdieva and Kamchybekova [1]. Modern water treatment technologies (e.g., filtration,
bioremediation) and regular monitoring could mitigate risks, but funding and coordination
remain barriers.

Conclusion

The Mailuu-Suu River exemplifies a complex interplay of microbiological and technogenic
pollution, driven by legacy uranium mining, industrial discharges, and inadequate sanitation.
LPC levels 2-23 times above norms, alongside radionuclides and metals exceeding MPCs, pose
acute and chronic health risks, including waterborne illnesses, cancer, and developmental
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impairments. Ecosystem degradation further threatens sustainability. A comprehensive
water protection program, integrating advanced monitoring, treatment infrastructure, and
regional collaboration, is imperative to reduce pollution, protect public health, and promote
sustainable development. Triennial evaluations and adaptive management will ensure long-
term efficacy in this uranium-impacted region.
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BJIIMAHUE UNOPPOBUIALNU HA YITIPABJIEHUE NPEONPUATUEM B YCITIOBUAX
NMEPEXOOHON 9KOHOMMUKW: ONbIT KbIPIbI3CTAHA

BekranieB Myxammaaconuk CUPOKUIMHOBUY!
DKanan-Abamckuit MeXXITyHapogHbIi yHUBepcuTeT, XKanan-A6an Keipreisckast Pecrry6imka

AHHOTaLMa

B cratbe wucciaemyetrcsi BaMsSHMe IMbpOBU3ALMM HA yIIpaBleHMUe TMPeAINpUSITUSIMU B
KeIprei3cTaHe, e mepexofl K IMGpPOBOII 3KOHOMMKE OCIOKHSIETCS reorpaduiecKuMu,
KYJIbTYPHBIMM ¥ 9KOHOMMUUECKMMM 0cobeHHOCTsIMMU. Ha ocHoBe aHanm3a 50 mpenmpusiTui
pas3IMUHBIX OTpacjeil BbISIBJIEHbI KIOUeBble Gapbephbl LM(pOBM3aIMM, TaKMe KaK HU3Kas
IOCTYIIHOCTh MHTEpPHEeTa B CeJIbCKMX palioHax (Toibko 23% oxBaTta 4G), HEmZOCTAaTOK
KBaIMGUIIMPOBAHHBIX KaIPOB M BbICOKASI CTOMMOCTDb BHEAPEHMS TeXHOIOTHIA. [IpeiokeHbI
amanTuBHble cTpaTeruu mjiasi SME, Bkiaioyas TuOpuaHble MOAENIM aBTOMAaTU3aLUUU U
MCIIONIb30BaHMe oOpen-source pemieHuii. IlpuBemeHbl Kelcbl YCIIEIIHOW I1MGPOBOIL
TpaHchopMalum, Take Kak BHeIpeHMe 6IoKUeiiHa Ha TeKCTWIbHOM (habpuke «AK JKom» u
paspaboTka Al-aaropuT™ma IJ1s1 IPOTHO3MPOBAHMS 1ieH cTapTanoM «HypuAii».

KnioueBsblie ciioBa: b poBu3alys, yrpasjaeHue npearnpustieM, Kblprel3cTad, TMOpUIHbIE
mogenu, SME

THE IMPACT OF DIGITALIZATION ON ENTERPRISE MANAGEMENT IN A
TRANSITION ECONOMY: KYRGYZSTAN'S EXPERIENCE

Bektashev Mukhammadsodik Sirozhiddinovich!
!Jalal-Abad International University, Jalal-Abad Kyrgyz Republic

Abstract

The article examines the impact of digitalization on enterprise management in Kyrgyzstan,
where the transition to a digital economy is complicated by geographical, cultural and
economic features. Based on an analysis of 50 enterprises in various industries, key barriers to
digitalization have been identified, such as low Internet availability in rural areas (only 23% of
4G coverage), a lack of qualified personnel and the high cost of technology implementation.
Adaptive strategies for SME are proposed, including hybrid automation models and the use
of open-source solutions. The cases of successful digital transformation are presented, such
as the introduction of blockchain at the Ak Zhol textile factory and the development of an Al
algorithm for price forecasting by the NuriAi startup.
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BBeneunue

[indbpoBusaiusi crasa HeOTbEMJIEMON YaCTbI0 IMIOOQTIBHON 3KOHOMMKM, TPaHCHOPMUPYS
MO XO0/IbI K YIIPABJIEHUIO TP PUSITUSIMMI U CO34,aBasi HOBbIE BO3MOXKHOCTM [1J1s pocTa. OgHaKo
B CTpaHax C MepexoJHOM S5KOHOMMKOM, TaKMX KaK KbIprei3cTaH, STOT MIPOLLECC CTaIKMBAETCS
C YHMUKAJIbHBIMM BbI30BaMM, KOTOpbIe TPEOYIOT afalTUBHbBIX pelneHuii. COrmacHO JaHHbIM
HauyoHanbHOro cratucTuueckoro kommreta Kbipreisckoit Pecrmy6mmku (2024), TOJNBKO
34% mnpennpusiTUIf aKTUBHO MUCIIO/b3YIOT LMAPOBbIE TEXHOIOTUM, UYTO 3HAUUTEIbHO HIKE
cpesHeMuMpoBOro rnoxkasarens (70%) [1].

OcHoBHBIMM Gapbepamu 1S Iy poBusanyu B KeIprbi3cTaHe SIBISIIOTCS

Teozpaguueckasn u3onuposaHHocmo: 73% TePPUTOPUM CTPAHbI 3aHMMAIOT TOPHBIE PAiOHBbI,
TZie TOCTYIT K BBICOKOCKOPOCTHOMY MHTEPHETY OrpaHuueH [2].

KynomypHoie ocobeHHocmu: 54% cOTpyIHUKOB cTapiie 45 jieT He TOTOBbBI K M3MEHEeHUSIM 13-3a
CTpaxa IepeJs HOBbIMM TeXHOJIIOTUAMM [3,4].

DKoHOMUUecKUe ozpaHuueHus: 87% TpeanpusiTuii — 3TO MUKPOOM3HECHI C OrpaHMYEHHBIM
oromkeroM Ha IT [5].

Ilesib JaHHOM CTAaThbU — MPEIJIOKUTH JIEMEHTBI K cTpaTernu 1udpoBoit TpaHchopMamum
CTpaHbl, KOTOpble YUMUTHIBAIOT crenyduKky KpIproi3cTaHa ¥ IOMOTAIOT IPEOHoJeTh
CYILIEeCTBYIOIIVE Oapbephl.

MaTepMaJII)I " METOoAbI MCCIIEJOBAHUS
st DOCTUKeHUS LeIn UCCIeOBaHMs UCII0/Ib30Ba/INCh aieayrouiye MeToabI:

1. CpasHumenvHslli aHaNU3:

e CpaBHeHMe YpoOBHS LMbpoBU3alMy Mnpennpusituii KpIprbi3cTaHa € aHAJOTUYHBIMU
TOKa3aTeIsIMU B IPYTUX CTPaHaXx ¢ repexonHoit sakoHomukoi (KazaxcraH, Y36eKucTaH).

o AHaJIN3 YCIENTHbIX KeiicoB MdPOoBOI TpaHchopMaly B peTuoHe.
2. Cmamucmuueckuil aHanu3s:

» O6paboTka JaHHbIX HallMOHAIBHOIO CTATUCTUUECKOTO KoMUTeTa KbIpreizckoit Pecryommkm
3a 2023-2024 rogpl [6].

e lMcnonb30BaHME METOMOB KOppeIauMOHHOIO M perpeCCMOHHOIO aHa/iM3a OJISd OL€HKU
B/ISAHUSA I_I,I/[d)pOBI/I?;aI_U/II/I Ha KJII0UeBbI€ SJKOHOMMYECKNMEe ITOKa3aTe/In npe,unpmrmﬁ.

3. Ketic-cmadu:

« lI3yueHne onbrTa 50 mpeanipusiTUii pa3aMuHbIX OTpaCc/ei (CeIbCKOe X03SICTBO, TEKCTUIbHAS
MIPOMBIIIIJIEHHOCTb, 0aHKOBCKUIA CEKTOP, IOTYCTUKA).

o [1TyOMHHbBIE MHTEPBbIO C pyKoBoauTensimu u IT-crennanucramn.[7]
4. Onpocel u aHkemuposaHue:

« [IpoBenenme onpoca cpeay 100 COTPYAHMKOB MPEIIIPUSITHI ISl OIIeHKY YPOBHS 1 POBOIA
IrPaMOTHOCTU U TOTOBHOCTYU K MU3MEHEHMUSIM.

o AuketupoBanue 50 pykoBomuteneit SME njst BbIsIBIeHUSI 6apbepoB U IMOTPeOHOCTEN B
uudpoBuU3aIUN.

5. Konmenm-aHanus:

e AHa/IM3 OTUYETOB U MyOIMKaIMit 1Mo ¢ poBoii TpaHchopmaluyu B KeIprbi3cTaHe.
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e l3yuyeHue rocymapCTBEHHBIX ITpOTpaMM, TakuxX Kak «l[mdpoBoit Ksipreisctan», M ux
BIMSIHMS HA OM3HeC.

BbpIOOpKa MCCIeOBaHMS
e 50 npeanpusATHAIL U3 Pa3IMUHbIX PerMOHOB KbIprbi3cTaHa.

e OTpacieBOil OXBaT: CeIbCKOe XO3MCTBO (30%), TeKCTM/IbHAS TTPOMBILLIEHHOCTh (20%),
6aHKoBCKMI1 ceKkTop (20%), noructuka (15%), npyrue (15%).

 Pasmep nipennpustuii: MmukpoousHec (50%), manblii 6usHec (30%), cpequnii 6usHec (20%)

[8].

VHuKa/IbHbIE BbI30BbI I poBusanun B KeIipreiacraHe
1. Teozpagpuueckue 6apwvepol:

B TOPHbIX paﬁOHax OOCTYII K MHTEPHETYy OI'paHMYE€H, 4YTO OejdaeT HEBO3MOXXHbIM
MCII0/Ib30BaHMe 00JIaUHbIX TEXHOJIOI M1 B peaJbHOM BpEMEHMN.

e PemeHye: BHempeHue TMOPUIHBIX MOJeJiel, rae maHHble coouparoTcs: odJiaiiH, a 3aTemM
CUHXPOHU3UPYIOTCS uepe3 MoOuibHbIe Xabbl. Hampumep, arpoxonguHr «Ta3za lllaap» ycremnrHo
ucnonb3dyeT loT-maTumky 11 MOHUTOPMHIA YpOyKasi, KOTOpble paboTal0T B aBTOHOMHOM
peXkuMe U IepenaloT JaHHbIe pas B CYTKMA.

2. KynbmypHsie ocobeHHoCcmu:

e MHOTMe COTPYOHMKM CTapIlero BO3pacTa BOCIPUHMMAIOT HM(POBMU3ALNIO KaK YIPO3y
CBOe€ 3aHITOCTH.

o Pemenue: mporpammbl «L[1GbpoBoii HAacTaBHUK», Te MOJOAble COTPYAHMKM OO0y4aioT
crapuiee mnokosieHue. Hampumep, B kommnaHuu «MeraKom» Takas mporpaMma IOMOIVIA
TTOBBICUTD YPOBEHb 1IM(MPOBOI rpamoTHOCTM Ha 40% 3a rof,.

3. DKoHOMUUecKue 02paHuueHust:
e BONBIIMHCTBO MpeAIpUSITUIf He MOTYT ITO3BOUTH cebe moporocTtosiiye [T-peleHns.

e PertieHue: 1CIOIb30BaHMe Open-source pemeHnit 1 06J1auHbIX CEPBUCOB C MUHMMATbHBIMU
saTpatamu. Harmpumep, crapran «HypuAii» paspaboran Al-aJropmuTm Aj1st IpOTHO3MPOBAHMS
1leH Ha pbIHKe Jlopmoii, Mcronb3ys 6ecriaTHbie 6MbamoTeku Python.

4. Kubepbe3onacHocmo:
 C poctom 111bpoBU3aLM YBETUUNBAETCS PUCK KbepaTak.

o PemieHne: BHenpeHMe 6a3oBbIX Mep Kubep6e30MacHOCTM, TaKUMX KakK IByXdaKTopHas
ayTeHTUGUKALNS U peTysipHOe obyueHue COTPYIHUKOB [9I].

Keiichl ycrmenrHow nmdpoBoii TpaHchopmanmmn
1. TekcmunwHas pabpuka «Ak XKon» (bBuuikek):

- [Tpo6iema: BBICOKME JIOTUCTUYECKME U3AEPIKKY 3-3a OTCYTCTBUS ITPO3PAYHOCTY B LIETTOUKE
MTOCTaBOK.

- Pemenne: BHeJpeHlne 6/I0KuUeliHa JJI1 OTCJIEKMBAHMS ITOCTABOK XJIOITKA.

- PesynbTaT: cokpallleHMe JOTUCTUUeCKUX u3aepkeKk Ha $15 Thic./Mec.
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- [Ipobnema: compoTuBIeHN e TPOdCOI030B 13-3a aBTOMATHU3AI UM YUETA.

- Pemienue: rieperoBopsl ¢ BKiI4YeHem 10% 3KOHOMUM B IPeMUM COTPYIHMUKOB.

2. Cmapman «HypuAii» (Ow):

- [Ipo6yieMa: HeCTaOMIBLHOCTD 1IeH Ha pbIHKe [1opmoii.

- Pemenne: paspaborka Al-aaropurma ajisi IpOrHO3MPOBAHMS LIEH.

- Pe3ynbTaT: TOYHOCTH IPOTHO30B — 89%, yBeaMueHue mpuobuin Ha 25%.

- YHMKaTbHOCTD: afaITalys Mo, «UeJTHOUHYIO» TOPTOBJIIO C YYETOM He(OPMaIbHbIX CIEJIOK.
3. BaHk «Mbank»:

- [Tpo6nema: HU3KUI YpOBEHb LMD POBU3AINY KIMEHTOB.

- Perrenne: BHegpeHre MOOMIBHOTO TIPUIOKEHMSI ¢ PYHKIIMEN yripaBiaeHus: GuHaHCaMMU.
- Pe3ysbTaT: yBenu4yeHme KoJM4ecTBa KIMEeHTOB Ha 25% 3a aBa roga.

4. Azpoxondume «Ta3a Illaap»:

- [Tpo6nema: Hu3Kas 3pHeKTMBHOCTL MOHUTOPMHTA ypOsKasl.

- Pemmenne: ucnonb3oBaHue [0T-gaTumkoB ¢ odaitH-CMHXPOHM3alMel JaHHbIX.

- Pe3ynbTaT: moBbIlIeHNE YPOKAMHOCTH Ha 18%.

3aknoueHue

LindpoBusainsi OTKpPbIBAET HOBbIE BO3MOXHOCTM [Jisi TOBbIlIeHUS 3(PdeKTUBHOCTU
yIipaBjeHusl TIPeanpusITUsIMU, OOHAKO B yCIOBUSIX Kbiprbi3cTaHa TpebyeTcsl afamnTUBHBbINA
TIOAXO0/, YYUTHIBAIOIINI reorpaduueckue, KyIbTypHble ¥ 9KOHOMMUYECKie 0COOeHHOCTH.

OcHOBHbIE BbIBOJbI
1. Tubpupubie mopenu umMdpoBmM3anMM, TakKue KakK odualiH-CMHXpOHM3alMsl NTaHHBIX,
SIBJISTIOTCSI OTIITMMAJIbHBIM pellleHMEeM JIJIsI TOPHBIX PETMOHOB.

2. IIporpammbl obyueHMs, Takue Kak «LlMdpoBoit HacTaBHMK», MTOMOTAIOT ITPEOAOJIETh
KYJIbTYpHbIEe Oapbepbl.

3.Vcrnonb30BaHMe Open-source perieHnii M 06J1auHbIX CEPBUCOB ITO3BOJISIET CHU3UTD 3aTPAThI
Ha IT.

Pekomenaanum
1. [Ins 2ocyoapcmea:

 Co3pmaHne permoHanbHbIx [T-xab0B ¢ 00yueHreM Ha KbIPTbI3CKOM SI3bIKeE.
o JIbrotsl Ajst SME, BHeIPSIIOIIMIX Open-source pelieHust (HarpuMmep, HaJoroBas CKuaka 5%).
2. lIna 6usHeca:

» Buenpenne ru6puaabix CRM, Takux Kak mHTerpamusi MeccenmkepoB (WhatsApp Business)
c ERP.

» Co3paHue «1undpoBbIxX Opurama» — MooMabHbIX I T-crieraanucToB Aj1st paboThI B OTHATEHHBIX
permoHax.
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[Indposas TpaHcopmalysi — 3TO He TOMbKO BHeJpeHMe TeXHOJIOTUI, HO U M3MeHeHNe
KYJIBTYPBI yIIpaBjieHus. YCIIelIHble Keichl, Takue Kak «AK JKom» u «HypuAii», moKasbIBaloT,
YTO laXKe B YCIOBUSIX OTPAaHMUYEHHBIX PECYPCOB MOXKHO JOCTUYb 3HAUUTEbHBIX PE3YJ/IbTATOB.
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VIK: 8

A3bIKOBAA CUTYALUA B XKANAJN-ABAOCKOM PETMOHE

Kasnpi6exoBa 3usanma CagpikoBHa!, C. AxmenoBa!l
DKanan-A6amckuil TocymapCTBEeHHbBII yHUBepcuTeT uMeHM B.OcMoHOBa, MarucTpaHt, r. Kaman-A6an,
Keipreiscran

AHHOTaMA

CraTbsl MOCBSIIAETCS M3YYEHUIO $3bIKOBON cuTyauuu B KbeIpreiscraHe, B YaCTHOCTHU
B JKaman-Abanckom peruoHe. Ilon s13bIKOBOM CUTyallMeil MOHMMAETCSI COBOKYITHOCTb
dbopM cy-1ecTBOBaHMUS (a8 Takke CTUIeit) OJHOTO SI3bIKA WJIM COBOKYITHOCTb SI3IKOB B UX
TepPUTOPUAIBHO-COLIMATbHOM B3aMMOOTHOIIIEHUY U (PYHKI[MOHATbHOM B3aMMOJIeICTBUM B
rpaHullax onpee/ieHHbIX reorpaduueckmx permoHOB UM aIMUHUCTPATUBHO MOTUTUUECKUX
ob6paszoBaHuii. [locesie 0COGEHHOCTU SI3bIKOBOI cuTyaluyu B KbIprbi3cTaHa ObLIO M3Yy4eHO
yU4eHbIMM, HO BOIIPOC O PEerMOHaJbHBIX OCOOEHHOCTSIX SI3bIKOBOW CUTyallMM He 3aTPOHYT.
ABTOD MOMBITAJICS OTIPeeTUTb HAl[MOHAJIbHOE MHOT006pa3ye permoHa  COOTBETCTBEHHO UX
SI3bIKOB. AKTYQJIbHOCTb MCC/Ie0BAaHMS BOIIPOCa COCTOUT B 3TOM. KapauHalibHOe M3MeHeHue
COLIMATbHO-9KOHOMMYECKOTO MOJOKEHMS U BBIXOZ, HA MMPOBOE MPOCTPAHCTBO 00pa3oBaHMs
MeHseT SI3bIKOBYIO CUTyallMI0 peroHa. B pervoHe B KauecTBe rOCyJapCTBEHHOTIO S3bIKa —
sI3bIKa JOKYMeHTal[Mi1, 0011[eHYs BBICTYTIaeT KbIPI'bI3CKUIA SI3bIK. PyCCKIIA SI3BIK UCTIONb3YETCST
KaK sI3bIK MeKHAIMOHAAbHOTO 061ieHMs. Ho B TO ke BpeMsl yessieTcsl BHUMaHue U3y4eHUI0
IPYIUX SI3bIKOB, KOTOpbIe CUMUTAIOTCS IenoBbiMU s13bikaMyu OOH. B 31oxy 3acTos uHTepec K
pycckomy sI3bIKy 0c1a6. OwiabneHne MHTepeca K pyCCKOMY sSI3bIKY BbI3BAHO 110 MHEHMIO aBTOPa
MUTrpanueii pyCCKOSI3bIYHbBIX, Beb SI3bIK Pa3BMBAETCSI MMEHHO TaM, IZie OH IPUMEeHSeTCs.
Ho ceifyac pycckuil si3bIK B pernMOHe IIOJIyYn/I BTOPOW PbIBOK, MHTEpeC K HeMy pacTeT, OH
VICIIONb3YeTCs Hapsay € rocymapCcTBeHHbIM. Kaxkaas Halys, IposKuBapllas Ha TepPUTOPpUA
pernoHa, MMeeT CBOV YHUKAbHBIN SA3bIK, KYJIbTYPY U TPAOULIUN.

KnroueBbie coBa: SI3bIK, SI3bIKOBas CUTYyaliysl, TOCYOApCTBEHHBIN SI3bIK, KOMMYHMKAIIMSI,
3aKOH

LANGUAGE SITUATION IN THE JALAL-ABAD REGION

Kalybekova Ziyada Sadykovna!, S. Akhmedova'
Talal-Abad State University named after B. Osmonov, Jalal-Abad, Kyrgyzstan

Abstract

The article is devoted to the study of the language situation in Kyrgyzstan, in particular in the
Jalal-Abad region. A language situation is understood as a set of forms of existence (as well
as styles) of one language or a set of languages in their territorial-social relationships and
functional interactions within the boundaries of certain geographic regions or administrative-
political entities. Until now, the peculiarities of the language situation in Kyrgyzstan have
been studied by scientists, but the issue of regional peculiarities of the language situation
has not been touched upon. The author tried to determine the national diversity of the region
and, accordingly, their languages. The relevance of the study of the issue is this. The radical
change in the socio-economic situation and the entry into the global educational space
changes the language situation of the region. In the region, the Kyrgyz language serves as
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the state language - the language of documentation and communication. Russian is used
as a language of interethnic communication. But at the same time, attention is paid to the
study of other languages, which are considered business languages of the UN. During the era
of stagnation, interest in the Russian language weakened. The weakening of interest in the
Russian language is caused, according to the author, by the migration of Russian speakers,
because the language develops precisely where it is used. But now the Russian language in
the region has received a second boost, interest in it is growing, it is used along with the
state language. Each nation living in the region has its own unique language, culture and
traditions.

Key words: language, language situation, state language, communication, law
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Brarogapsi sI3bIKy UeJIOB€K CTAaHOBUTCSI WIEHOM OOIIEeCTBa, MOXKET OCYLIeCTBJSATh B HEM
KOMMYHMKALVIO, JEeJIUTCS OIbITaMM, B3IVISIAOM UM Ap. B 3TOM COCTOUT LIEHHOCTDH $I3bIKA,
OH CIYKUT CPeICTBOM OOmeHusT M obMeHa mHbopMaiusiMu. ITo3ToMy BO BCce BpeMeHa
aKTyaJIbHBIM OCTAéTcs m3peuenue u3 bubmum “Crauvana 6su10 Ciaoso...”. CioBa cIykaT He
TOJIbKO CPeACTBOM KOMMYHMKAILMM U Tepefaun MHGopMaluu, HO U CpeCTBOM Mepegaun
3HAHUI U OIBITOB M3 MIOKOJIeHUS B IOoKoieHye. CI0BO B HallleM MOHMMaHUM aCCOLUUPYETCS
SI3BIKOM, TIOTOMY UTO OHO IIpU JIIOOOM pacK/ajie SIBJsSeTCsI HOCUTeleM KaKoro-TO 3HaueHMs U
OTHOCUTCSI K KAKOMY-JIMO0 SI3bIKY. SI3bIK (DOPMUPYETCS B Te€UEHE MHOTYX BEKOB U SIBJISIETCS
“XpaHuINIIEeM ThICSYEIeTHEl MCTOPUM U OIIbITA STHOCA, €r0 KYJIbTYpbL. 3a60Ta O SI3bIKE, er0
COXpaHEHUM U Pa3BUTUM SBJISIETCS MOKa3aTeleM YPOBHSI HAallMOHAJIbHOTO CaMOCO3HaHUS
TOJ WJIM MHO 3THUYeCKoi Tpynnbl” [1, pexkum poctyna https://cyberleninka.ru/article/n/k-
voprosu-o-yazykovoy-situatsii-v-kyrgyzstane/viewer]. AKTyaJbHOCTb Halllero MCC/ielOBaHUS
3aK/II0YAeTCS B M3YUYEeHUM SI3bIKOBOI cuTyauum B JKaman-Ab6agckoM permoHe.

B 0ombIOit pOCCUIICKONM STUMKIONEAMM II0f SI3bIKOBOV CUTyalMeil Moapa3yMeBaeTcs
“COBOKYITHOCTb (DOPM CYILIECTBOBAHMS (& TAKKE CTUJIEI) OMHOIO SI3bIKa WM COBOKYITHOCTD
SI3bIKOBBIX TEPPUTOPUATIbHO-COL[MATbHOM OTHOLIEHMY M QYHKIMOHATIbHOM B3aMOIeiCTBUM
BrpaHMIIAX OIlpee/IeHHbIXTeorpaduueCKuX PerMmoHOB MM AIMUHUCTPATUBHO ITOJIUTUIECKUX
obpaszoBaHmii.” |2, pexkum gocrtymna. https://old.bigenc.ru/linguistics/text/4924804]. SI3pikoBas
CUTYaIMSI SIBJISIETCSI OOHUM M3 BasKHBIX BOIIPOCOB COLIMOJIMHTBUCTUKM, COIIMOIOTUMN SI3bIKA U
MEXKY/IbTYPHOJ KOMMYHMKALIVNA.

B mOOKTSIOpbCKMIT MepMof, CBOEro pa3BUTKSI KbIPTbI3bl BCEryma MMeIN TeCHble KYyIbTypHO-
9KOHOMMYECKMe CBSI3U C ApyrMMu Hapomamu. OHM Bcerma COCeACTBOBAIM C TaKUMM
TIOPKOSI3bIYHBIMM HapoAaMy Kak y306eKku, Ka3axu, TaTapbl, TYPKU, YIATYpbl, KUITUAKU U OP.
KbIprbI3bl MCIIOKOH BeKa BeJlii BOEHHbI 11 KOUeBOi1 06pa3 KM3HU, KOTOPIi ITOTepIies B CBOIO
ouepenb 1 paciieT, 1 pacnaz. Ho ymauHoe reorpaduueckoe pacroioxkeHue clioco6CTBOBAIO
00pa30BaHMI0 MHOTOHAIIMOHATbHOCTU. OMHMUM U3 HUX SIBJISETCS HaXOXIeHNe TepPUTOpUn
KbIPTbI30B Ha Bennkom llleTKoBOM ITyTH.

MHOroHalMOHA/JIbHOCTh M MHOTOSI3bIUME SIBJISIETCS pe3yjabTaTOM COIMa/IbHO-9KOHOMMYECKUX
CBsI3ei C APpyrmMun Hapomgamm, C OIOHOM CTOPOHBI, C ,ZLDYFOVI — 3aXBaT IIZIEMEH C LeJIbI0
BbDKMBAHMS B 3TOM X€CTOKOM MMUpe. B Takux YCUIOBUAX c1abble IIeMeHa paCTBOPAINCH B
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ryie 6osiee CYMIIbHBIX. SIPKO OTpaskaeTcss MHOTOHAIIMOHAIbHOCTh COpPOKA IKUTUTOB MaHaca
B snoce ‘MaHac”: Anmanber — kutael, lllyyTyy — aHrmyaduy, blpaMaHIbIH bIPYbI YYIIY —
pycckmnii u3 OMmcka, AmapkaH yyiny 9p Kékué — kasax u gp. [3, c. 1006]. IIpu sToM pomHoit
SI3BIK OCTABAJICS [TOKA3aTeeM YHUKATbHOCTY ¥ CAMOOBITHOCTY HAIIVN.

Bo BTOpOI nonoBuHe XIX Beka HA4Ya/IOCh IepecejieHne PYCCKUX U AP. HAallMOHAJIILHOCTEN
Ha TeppuTopuio JKanan-Abaackoit 06/1acT mocjie J06POBOJbHOIO BXOKIEHUSI KUPTU30B B
cocraB Poccuu ¢ 11e1bI0 “3aKpervieHust 9Tux 3emenb 3a Poccueit” [4 c.48]. [To ®.Kaydmany:
“PasBuTie HApOMHOrO 06Pa30BaHMsI B Kpae HO/DKHO COCTOSIThCS B HAIIPABJIEHUM PYCCKUX
MHTEpPeCOB, KOTOPbIe 3aK/IIYAITCSI B Pa3BUTUM 3KOHOMMUUYECKOM CTOPOHBI HaceleHUs, ero
IPaKIaHCTBEHHOCTU U COMUOAPHOCTU, €r0 CIMSIHUM C OCHOBAMM PYCCKOI roCyaapCTBEHHO
kusHu. Ho mpM 3TOM penurnosHbie yO6exXmeHusT MHOPOMIEB [TO/KHBI OCTAaThCsI BHE
BCSIKOTO TIPSIMOTO TTOCSITaTeIbCTBA CO CTOPOHBI IIKOJbI, — OHA OTHIOAb HE JOJ/DKHA MMETh
KOH(eccruoHaabHOTO HampasaeHus” [5, c. 63]. Pyccko-Ty3eMHbIe IIKOJbI C PYCCKUM SI3bIKOM
00yUeHMsI OTKPbIBAIMCh B OCHOBHOM B CEBEPHOJ uacTy cTpaHbl. A B XKanan-A6amckom permHe
IleTH TIo/yJaau oopa3oBaHye B Meapece y MyJL.

Ecnu B Hauaste 19 Beka 1o JaHHBIM POCCUIICKOT Iepenucy HaceneHus B r.)Kanan-Abaze Bcero
6n1710 650 1BOPOB, TO B 1916 rony B JKanan-Abaje 66110 BCero 6 ThiC. skuTesei [6].

Ha 3ape Benukoit OKTI6pbCKO¥ peBOMIOLIMY BCEMEPHO Haual0Ch pa3BUTHE FOCYAAaPCTBEHHOTO
sa3bIKa HapaBHe C oduimanbHbIM. B 3TOM 60nbiyio ponb chirpanu H0.A6QypaxmaHOB,
M.PazakoB u Apyrue MpOCBeTUTENM KbIPTbI3CKOTO Hapoza. I[lonuTuka BbIOOpa rocopraHos
BiiacTyi CTa/IMHa TOXe MCXOIMIIA U3 TOTO, YTO * «OPraHbl BIACTM JOKHBI CTPOUThCS U3 JTIOLei
MECTHbIX, 3HAIIINX UX KYJIbTypY, 00b14an, 661T” [7, c.157]. 3aHSITHUS B LIIKO/IAX, By3aX CTPAHBI
BEJIVICh Ha KbIPTbI3CKOM SI3bIKE.

Bo Bpems mpaBienus T.VcybanmeBa IpefouTeHMe OTHABAJIOCh PYCCKOMY SI3bIKY — Ijia
pyccudukauym kuTeneit crpaHbl. [IpekpallieHO TMperofaBaHue KbIPTbI3CKOTO SI3bIKa
KaK TOCyJapCTBEHHOTO B PYCCKMX Kjaccax, By3axX cTpaHbl. Takasi sI3bIKOBasi CUTyaIlusi
oTpaBAbIBa/IaCh HEOOXOAMMOCTbIO MMETD SI3bIKa MEXKHAILIMOHAIBHOTO O0IIeHMS, TOTOMY UTO
IIUI0 KapAMHaJbHOE M3MeHeHMe BO Bcex cdepax XKM3HM Hapoaa, B 00acTy oOpa3oBaHMsI,
COLIMA/IbHO-9KOHOMMUECKOTO CTPOSI C IMMOMOIIbIO0 TIpe[icTaBuTeNeli PyCCKOTO Hapoaa, SI3bIK
KOTOPOTO He ObIJI TeHeTUUeCKM POACTBEHEH IPeICTaBUTEISIM SI3bIKOB, PACIIPOCTPAHMUBIIINXCS
B CTpaHe, B yacTHOCTU B JKanan-A6aaCcKoM permoHe: KbIprbI30B, y30€K0OB, TATApOB, KA3aX0B U
Ip. Best obutimanbHO-meM0Bast AOKyMeHTaI /s BeJlach Ha PyCCKOM SI3bIKe, HOPMBI U I1a0JIOHbI
KOTOPBIX He ObLIM IMOTHOCTbIO pa3paboTaHbl Ha KbIPIBI3CKOM SI3bIKe, BILJIOTh 0 pacliajia
CCCP.

B roper mpuobpereHusi KbIprbI3cTaHOM CyBepEHUTETA KbIPrbI3CKME YUYeHble aKTUBHO
BKJIIOUMJIMCh pPa3paboTKe HOPM JeI0BOI JOKyMEHTALUM, Pa3BUTUIO M PACIIPOCTPAHEHUIO
KbIPTbI3CKOTO $I3bIKa B Hayke M oOpa3oBaHuM. B HacTosilee Bpems HeMajo HayyHO-
MCCIeN0BaTeNbCKMX PaboT, HAMMMCAHHBIX HA TOCYyJapCTBEHHOM sI3biKe. KbIpIbI3CKUIi SI3BIK
MpenoaeTcs Kak ToCygapCTBeHHbIN SI3bIK B IIKOJIaX, By3ax CTPaHbI.

B 1989 ropy 23 ceHTA6ps ObUT IPUHAT 3aKOH O roCcynapCTBEHHOM SI3bIKe”, IIe KbIPIbI3CKMIA
SI3bIK OUIIMAIBbHO OBLT TPU3HAH rOCYyJapCTBEeHHBIM. DTO ObIIO PE3Y/IbTATOM MHOTOBEKOBOTO
CTpeMJIeHUS KbIPTbI3CKOr'0 HapOLa COXPAHUTD CBOM S3bIK, HALIMOHAJIbHYIO UIEHTUYHOCTD. B
HOBBIX pemakiusix 3akoHa “O rocygapcTBeHHOM si3bike KbIprbI3ckoii Pecrry6amkim” pyccKuin
S3bIK IPU3HAH KaK opuimanbHbiii: “B KeIprei3ckoii Pecriybimke B KauecTse 0QUIMAILHOIO
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sI3bIKA MCITOIb3YeTCsI PyCCKMIA S13bIK. MIcIonb30BaHue 0QUILIMaabHOTO SI3bIKA OCYILECTBSIETCS
B ITOPSIZIKe, TIPeayCMOTPEHHOM 3aKOHOAATebCcTBOM Kbiproizckoit Pecrry6mkm» [8].

Ceituac, 1o JaHHBIM Tepenucy HaceneHust 2023 ropga, B ropoge XKanan-A6an xkuByT 120308
YyeJIoBeK, 10 00JIacTy I10 AAaHHBIM Ilepernycyu HacemeHust 2022 roma — 1292420 yeyoBek —
npencraBuTeny 6onee 40 HaLMii, KasKIbIi 13 KOTOPOTO 001aaeT CBOUM SI3bIKOM, KyJIbTYPOi1

u Tpaguiueit [10, c. 64-65].

ITo manubiM [lepenncy HaceneHus U xuauigHoro ¢oxHma Keipreisckoii Pecrryomukm 2022
roza, B 3 kaure “JKanan-A6azmckas 06/1acTh” IpeICcTaBIeHa CIeayionas KapTyHa STHMYECKOTO
coctaBa xuresnei XKanan-Abaackoit oomactu (cM. Tabnuia 1,2)

e Tabnuuya 1 - Pacnpedenietue nocmossHHO20 HAceleHus No Hauboee MHO20UUCIEeHHbIM
2MHuUuecKuM epynnam u meppumopuu, Kanan-Abaockas obaacme

TI/Ne UncieHHOCTD HaceneHus, 4yenoBeK / | UMCIeHHOCTD 1ML JaHHOM 3THMYECKOM TPYTIIThbI
Bce Hacenenme 1292420 B TOM unciie B IPOL[eHTaX KO BCeEMY HacCeleHII0
1 KbIproisnl 949 094 73,4
2 V36exku 321105 24,9
3 TamKuKu 7 058 0,6
4 Pycckue 5170 0,4
5 Typku 2933 0,2
6 VYiirypol 1438 0,1
7 Kypabt 1015 0,1
8 Tartapsbl 971 0,1
9 Kazaxu 894 0,1
10 AsepbaiigkaHIbI 505 0,0
11 Ipyrue 2237 0,1

[10, c.64-65]. UncaeHHOCTh HaceJIeHus, BXOAMBIIMX B KaTeropmio  apyrue” Tabmumbl 1

MpeaCcTaBjIeHbl B Tabmuiie 2.

e Tabnuya 2 - YucneHHOCMb HAceleHUs, 6X00usuwux 8 kamezopuio “Jpyzue” Ha mabauuye 1

/N® UMcneHHOCTb MaIOYMCIeHHBIX HaceleHn / KonmquCTBo
Bce nacenenue 2237 STHUYECKOI TPYIIIIbI
1 Apabbr 234
2 ApmsiHe 125
3 Bankapiisl 45
4 | bamkupsl 94
5 | Bemopycer 20
6 Bosrapsl 9
7 I'py3uHbI 37
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8 HapruHibl -
9 | IyHraHe 8
9 EBpen -
10 | Kanmbiku 4
11 | Kapakanmaku 3
12 | Kuraiiipl 107
13 | Koperinpl 66
14 | JInTOBILIBI 1
15 | Mapuiiirbt 1
16 | MongoBaHe 6
17 | MopzaBa 1
18 | Haponst Unguu u ITakucTaHa 418
19 | Hemiibl 57
20 | OceTuHBI 9
21 | Ilepcol (MpaHIbI) 1
22 | Ilonsaxn 4
23 | Tatapsl 971
24 | TaTapbl KpbIMCKME 86
25 | TypkMeHbI 482
26 | YOMypThI -
27 | YKpauHIIbI 111
28 | Xemmmuibl -
29 | pirane 14
30 | YeueHsI 35
31 | YyBawm 6
32 | U npyrue 253

[10 ¢.64-65]

KapouHanbHOe M3MeHeHMe B COLMaIbHO-I9KOHOMMUYECKOTO Pa3BUTUS CTPaHbl IIPUBEIO K
COKpallleHMI0 KOJMYecTBa MpeAcTaBuUTeNeil oIpeaeleHHbIX HallMii, Hallpumep, eciau I0
JaHHBIM Nepenucy HaceneHus 1989 roma B JKasan-A6aackoii 06/1acT IpokuBaiu 172 eBpees,
TO IO JAHHBIM Ilepenucu HaceaeHus: 2022 roma ux B perMoHe He ocTanocb. COOTBECTBEHHO
MCYe3aM U3 perMoHa M uX sI3bIkM. HO cTraTtucTuyeckue OaHHbIE II€peIcy HaceaeHMUs
KbIprbi3ckoil Pecrry6/MKy HEKOTOPBIX HALMIA OCTABJISIET JKeJIaTh JaJbHENIIero yToOuHeHusl,
T.K. TIpeACTaBUTEN XeMIIIMUIOB, KOTOpble CYUTAIOTCS 110 [lepenicu OTCYTCTBYIOIIMMMU, SKUBYT
B oIpeae/ieHHOM KomuecTse B JKanan-AbagckoM pervoHe. OHM HacesIsIIoT MeCTHOCTH C. bek-
Ab6aj cy3aKCKOro paioHa, c. Apas HOOKeHCKOTro paiioHa, I. JKanan-A6as, Takas ske KapTuHa
HabmomaeTcs ¢ mapruHuaMu 1 yoMmypramu. Ho B Hacrosimee Bpems B JKanman-A6amckoit
0071aCTM YBEIMBAETCSI KOJIMYECTBO IPeICTaBUTeNIe IPYyTUX HAIlMOHAIbHOCTEN: KUTAIIEB,
npencrasuteneit u3 Uaaum u [lakucrana, TYypKMEHOB U JIp.
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Ceronus B JKanan-A6aacKoii 061acTy JKUBYT IIpeICTaBUTeNN 6osiee 45 Haluii M HapOIHOCTEIA.
Kakmast Hamus, MpoKMBAIONiasi Ha TePPUTOPUM Hallei o6iacTu o6afaeT YHUKAIbHBIM
SI3BIKOM, Tpaguiueit u oobryassmMu (Tabauia 2).

st onpeneneHns CO3AaBIIYIOCS SI3bIKOBYIO CUTYALMIO B PETMOHE MbI ITIOATOTOBUIV aHKETY,
BKJTIOUAIOIIYIO B C€0ST 6 BOITPOCOB. 25 MOJIOABIX JIIofieli B Bo3pacTe oT 18 mo 25 seT, mpencra-
BUTENM KbIPTbI30B (9), y36eKoB (9), KypnoB (4), xemiinaos (2) u apabos (1). PectionmeHTa-
MU CTaJIN JIIOAU, HE3aBUCUMO OT UX HAIlMOHAIbHO MIPUHALJIEKHOCTHU, Belib B KbIprei3cTaHe
“HuKTO He MOXKET IOABEepPraThCs AUCKPUMMUHALIMY T10 MIPM3HAKY I10J1a, Pachl, I3bIKA, MHBA-
JIMOHOCTU, STHUYECKON TIPUHAJIEXXKHOCTU, BEPOUCIIOBEAAHMSI, BO3PACTa, MOIUTUIYECKIUX UIIN
MHBIX YOeKIeHMii, 06pa3oBaHMsI, POUCXOKIEHNSI, MMYIIIeCTBEHHOTO WJIM MHOTO TMOJIOXKe-
HISI, @ TaKKe Ipyrux 06cTosaTenbcTB” (KoHCTUTYIMOHHBIN 3aKoH KbIpreisckoit Pecry6nmkmu
or 17 mions 2024 roma N2 125, miaBa 1, pasmen 2, cT. 16, /i 2.), a Takke sI3bIKa - KbIPrbI3cKast
PecrybiKka rapaHTHpyeT MpencTaBUTeNsIM BCeX 3THOCOB, 00pasyionux Hapon KeIpreiacTaHa,
IIPaBO Ha COXPaHEeHMe POSHOrO S3bIKa, CO34aHNe YCIOBUIA IS ero u3ydyeHust u passutus” [12].

PesynbTaThl aHKeTMpoBaHus (OT 18 mo 25) mokasamm, 4TO OOIIeHMe B KPyry CeMbU
OCYIIIeCTBJISIETCSI HA POJHOM M PYCCKOM $I3bIKax, B OOIlECTBEHHBIX MeCTaX — Ha PYCCKOM
M POOHOM, IIPEMMYIIECTBEHHO Ha PYCCKOM SI3bIKe. B odulimanbHOI cpeme KbIPTbI3CKMUiA
SI3bIK BBICTYIIAeT KaK JOMMWHUPYIOLMIA, HO MOJIOZbIe JIIOAY 3asBeHMs, COOOIeHMs MUILTYT
B OCHOBHOM Ha PYCCKOM $sI3bIKe. [JOMMHMPYIOUIYIO MO3ULIMIO 3aHMMAaeT PYCCKUI SI3bIK B
001IeHMM JIIOAbMM pa3HOV HALMOHAJbHOCTU, HECMOTPSI Ha TO, UTO €CTh OOIIye MPU3HAKU
MeXIy MpeAcTaBUTENSIMM TIOPKCKOI ceMbM SI3bIKOB (y30eKM, Kazaxu), oOleHMe MeXAy
HIMMM BeIeTCsI Ha PyCCKOM si3bIKe [Tabmiia 3]. CormacHo 3akoHy “O rocygapCTBEHHOM SI3bIKe
KbIprei3ckoii Pecrry6nukim” B permoHe Kaskaasi Halysl MOKeT OOIaThCsI Ha POAHOM U JTI060M
sI3bIKEe, KOTOPbIM OHM BJIAJEIOT.

BakHbIM (aKTOPOM B OIpelmeneHuM S3bIKOBON cuTyauuu B JKamam-A6aacKoM peruoHe
SIBJISIETCST POJIb PYCCKOTO SI3bIKA.

CeromHs KbIproi3cTaH Bolilesl HOBOe IeonoauTHIYeckoe M o6pa3oBaTesibHOe MPOCTPAHCTBO.
Heckonbko et Hasaz, nocie pacnaga CCCP, B 3103y Tak Ha3bIBA€MOr0 3aCTOsI, MHTEpPeC K
PYCCKOMY SI3bIKy HEMHOTO 0Cjiab, OTBeIeH BTOpPOCTereHHasl pojib. MHOTME BBIITYCKHUKNA
IIKOJI 3TIOXY 3aCTOSI He BJIaAel0T PYCCKUM SI3bIKOM. A SI3bIK Pa3BUBAETCSI, €C/IV UCIIOb3YyeTCSs
B cpeme oOmieHMs. Murpaiusi pycCKOsI3bIYHbIX JXUTENel B CBOM MCTOPUYECKNE POIMHBI
HEMHOTO IIPUOCTaHOBUJIA PACIIPOCTPAHEHME PYCCKOTO S13bIKa KAK SI3bIKa MEKHAL[MMOHAJIbHOTO
o01eHMsI. BbIxo Ha HOBYIO apeHy pa3sBUTHS, co30aHMe MHGOPMAILIMOHHBIX KAaHAJIOB BHOBb
BO3POAMI MHTEPEC K 3TOMY SI3bIKY KaK SI3bIKY HAYKM U TEXHUKMU, SI3bIKY MEKHAL[MMIOHAJIbHOTO
0061eHMsI. MOOHBIMM CTAHOBUTCS M APYTHe SI3bIKM, KOTOPbIE SIBJISTIOTCSI pab0uMMM SI3bIKaMM
OOH: “Cospmanue u pasButye MHOOPMAIMOHHBIX KaHAIOB U CETEMl KOMMYHMUKAILVMOHHBIX
CUTHAJIOB OCYILECTBJISIIOTCS TIPU IOMOIIY SKUBBIX” SI3bIKOB, MHOTME U3 KOTOPBIX UTPAIOT
BaKHYIO POJIb: aHIVINIICKOTO, PycCKOTO0, GpaHIly3CKOro, KUTaiCKOTO, MCITAaHCKOTO, apabcKoro”
[1. https://cyberleninka.ru/article/n/k-voprosu-o-yazykovoy-situatsii-v-kyrgyzstane/viewer].
B nHacrosiee Bpemsi JKAI'Y, B yacTHocTu MHCTUTYT KoHdyuus XKATY, omHoit U3 1ie/bi0
KOTOPOTO SIBJISIETCS * YOOBJIIETBOPEHMS IIOTPEOHOCTE MOIOHEXM, IIKOJIbHUKOB, CTYIEHTOB
M MOJIOHOBIX crenuanucToB KbIprbidckoit PecryGmyky, skelaioniMx y3HaTb O Pa3BUTOM
KUTaiCKOM TOCyIapCTBe, M3YUUTh KUTAVCKMI SI3bIK U KYJIbTYPY, & TAKKe YKPEeIUTb IPYKOY
M BCECTOPOHHEee COTPYIHMUYECTBO Mexny AByMs crpaHaMu - Keipreizctan u Kurtain” [13],
corpypHnyaer ¢ LIMH3gHCKUM yHUBepcuTeTOM 13 KnTtast u B 16 MyHKTaxX permoHa OTKPbBIThI
yueOHbIe IeHTPbI 0 00YYEeHUI0 KUTAICKOMY SI3bIKY.
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HEKOTOPbIE BOMNMPOCbLI ULUGPOBU3ALIUN OBPA3OBAHUA

OcmonoBa Hypryn TamrranoBHa', Opo36ek Kbi3bl UbiHapa', ChIABIKOB XyMOIOH PaxuM>kaHOBUY'
DKanan-A6amckuii  TocymapCTBEeHHbII yHuUBepcuTeT uMeHM B.OcmonHoBa, r.Kaman-A6anm, KeIpreisckast
Pecmy6mka

AHHOTaMA

B pmaHHOJ cTaThe paccMaTpMBAaeTCs BHeOpeHMe WMHHOBalMii B oOpa3oBaHMe, Kak
HeOOXOAMMBIi IIar AJIs1 MOATOTOBKYM yYaIMxcs K XU3HU B 1ubpoBoM ob1mecTBe. OgHAKO
nporiecc HMPpPOBU3ALNM CTAIKUBAETCS C PA3IMIHBIMM TPEISITCTBUSIMU: TEXHUUECKUMU,
(dbuHaHCOBBIMM, KaIPOBBIMMU. TexHMYECKME MTPOOIeMbl BKIIOYAIOT HeJOCTATOK COBPEMEHHO
MHPPACTPYKTYPbI,HEOOXOAMMOCTHBKBATMPUIIVPOBAHHOM O0CTY>KMBAHUM M HM3KOE KAUECTBO
MHTEpHET coenuHeHMs. OUHAHCOBbIE IPOOSIEMbI CBSI3aHbI C OTPAHMUYEHHBIM OHOIKETOM
00pa3oBaTeNbHbIX YUpPEXKAEHUIi: BBICOKMMM 3aTpaTamMy Ha OOydeHMe ¥ [TOPOTOBU3HOI
obopynoBaHuit. KagpoBbie ITpo6s1eMbl BEIPAKaIOTCS B HEXBATKe BBICOKOKBATM(PUIIMPOBAHHBIX
crieranucToB. CTaThsl IpefjaraeT BO3MOXKHbBIE MYTU IIPEONOTEHMST 3TUX IPEeNsITCTBUIA,
BKJIIOYAsl MMpeAoCTaB/ieHe TOCYIAapCTBEHHON IOAAEPIKKM, pa3BUTHe OecCIJIaTHbIX OHJIAMH
pecypcoB, TMOATOTOBKY YUMTeJeil uepe3 CIeIMaJIM3MPOBAHHBIE KYpChl UM pacliMpeHue
COTPYAHMYECTBA MEXIY IKoJamu, Bydamu 1 T koMmaHUSIMMU. DTO ITIOMOKET 00eCIeunTh
Oosiee KaueCTBEHHOE U AOCTyMHOe oOpa3oBaHue Ajisi OyoyliuMx TMOKOJeHWUI B YCIOBUSIX
OBICTPO MeHSIoIIerocs G poBOro Mmpa.

KiroueBbie ci1oBa: iy poBu3anyst 06pa3oBaHusl, MHHOBAIMM, TEXHOJIOTUM, MUCKYCCTBEHHBIA
MHTEJIJIEKT, POOOTOTEXHMKA

SOME ISSUES OF DIGITALIZATION OF EDUCATION

Osmonova Nurgul Tashtanovna!, Orozbek kyzy Chynara!, Sydykov Khumoiun Rahimjanovich!
'Talal-Abad State University named after B. Osmonov, Jalal-Abad, Kyrgyz Republic

Abstract

This article examines the introduction of innovations in education as a necessary step in
preparing students for life in a digital society. However, the process of digitalization faces
various technical, financial, and personnel-related obstacles. Technical challenges include a
lackof moderninfrastructure,the need for qualified maintenance,and poorinternet connection
quality. Financial issues are related to budget constraints in educational institutions such
as high tuition costs and high cost of equipment. Personnel challenges are reflected in the
shortage of highly qualified specialists. The article suggests possible solutions to overcome
these obstacles, including providing government support, developing free online resources,
training teachers through specialized courses, and expanding collaboration between schools,
universities, and IT companies. These measures will help ensure higher-quality and more
accessible education for future generations in an ever-evolving digital world.

Key words: digitalization of education, innovation, technology, artificial intelligence, robotics
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O6pasoBaTesibHbIe YUPEKIEHMS HE OCTAIMCh B CTOPOHE OT IMAPOBMU3AIUY TTPOUCXOISIIIEM
B o61iecTtBe. [IndpoBoit popmaTt B3auMoeincTBIsI ¢ 00yUarIMM BHEIPSIeTCS] MacCoBO T10
BceM (ppOHTaAM, TEM CAMbIM CTAHOBUTCS 0a30¥1 AJjIsT pa3BUTHSI OOIECTBA M OOIIECTBEHHBIX
oTHoIeHui. «lludpoBoe obpa3zoBaHme — 3TO UCIIOIb30BaHMe INMPPOBOI MHOPACTPYKTYPhI
IJ1s1 Tiepelauy CUCTeMaTU3MPOBaHHbIX 3HaHUIi ¥ HaBbIKOB»[1]. LiudpoBusaunst obpazoBaHust
rpeaycMaTpMBaeT OCHOBHYIO 1eJIb - 9TO MaCCMPOBAHHbIN Tepexofi 00yueHusT B LIM(PPOBbIe
cepBuchl. [Ipu mepexome B 3MeKTPOHHbBIN (OpMaT M3MEHUTCS M CUCTeMa 00pa30BaHMS
n ee 3agauu. ludpoBusanusi 3TO IJIUTEIbHBIN IIpOIlecC Iepexoma B 3JeKTPOHHbIN
dopmar. YuebGHble MaTepuaibl, THEBHUKM, 3aHSATHUS, IIJIaHbI YPOKOB BCe IIOCTENIEHHO
nepexomuT B “1udper”. COBpeMEHHbII YUEHMK MOXKET HaiTu 106yl MHOOPMAIMIO Ha
npocropax wuHTepHeTa. lludpoBuszamnus mMnompasyMeBaeT CaMOCTOSTEIbHOE WM3ydeHNe
MaTepuana. [lemaror BricTymaeT B poiau acuanTaTopa, KypaTopa, ITOMOIIHMKA. B ¢BSI3M €
BBINIEN3/IOKEHHBIM BOIIPOC LM(pPoBM3aIMM 00pa3oBaHMSI MPEACTaBISeTCS aKTyaJIbHbIM
HalpaB/ieHueM ucciengoBaTeneii. HegocTaTOUHOCTh BCECTOPOHHUX — MeJarorMuyeckux
MCC/IeIOBaHMIA, OTCYTCTBME WU3yUeHMS UM aHaau3a 3apyOeskKHOTO OITbITa KacaroIIMXCs
ndpoBu3aIMy 06pa3oBaHNs MOTMBMPOBAJIO HAMMCAHMIO JAHHOM CTAaThN.

Henb uccaemoBaHusI

IaTh OLIEHKY PeaJbHOTO COCTOSHMS IIpoliecca UIyM@poBU3aluy 00pa30BaHUS U BBISBUTH
OCHOBHbBIE MPEISITCTBMUS, TOPMO3SIIINe BHeIpeHUs: ero B cepy obpasoBaHusi. B pabore
MICITIOJIb30BAIMCh METO/IbI 0000IIEeHMS ¥ CPaBHUTEIbHOTO aHa//3a.

Ha cerogHsimiuuii OeHb LIMGpOBU3AIMS 00pa3oBaHMSI CTAHOBUTCS IPUOPUTETHBIM
HampaBjieHNeM TOCyJapCTBEHHOV MOMUTUKM B o6sacTu obpa3oBaHusl. B oduimambHbIX
noxkymeHTax 3akoH Keipreidckoit Pecmy6nmukmu ot 11 aBrycra 2023 roma N2 179 «06
obpaszoBaHun», HammoHanbHast crpaTterus pasButusi Keiproeisckoit Pecry6nuky Ha 2018-
2040 romer ot 01 Hosi6pst 2018 roma, [Iporpamma pa3BuTusi o6pasoBaHust B KbIprei3ckoit
Pecrryonuke Ha 2021-2040 rompl, IpMHSITHIM ITOCTaHOBIeHMEM [IpaBuTenbcTBa KbIprbi3ckoit
Pecrryonuku ot 4 mast 2021 roma N2200 u nOp. oTpaskeHbl 1M, 3aJauiu, MeXaHU3Mbl U
MeponpusiITUST 10 peanusaiuy uudpoBusauuyu obpa3oBaHus. B mporpaMme pasBUTUS
obpasoBanus B Keipreizckoii Pecriyonuke Ha 2021-2040 rombsl OTMeYaeTCsl, YTO Pa3BUTHE
HOBBIX TEXHOJIOTUIT OyfeT TpeboBaTh OCBOEHUS MOTEHIIMaIa HOBBIX TEXHOIOT Ui, 00yUeHMs
11(GPOBLIM HaBbIKaM|[2,3,4].

[lepeBon yue6HOro Martepuasia B I1udpoBoit dhopmMaT, AOCTYITHOCTb MHGOPMAIUM [IJIsSt
BCeX YUYAaCTHMKOB 006pa3oBaTelbHOTO Ipollecca B 3JeKTPOHHOI 00pa3oBaTesbHON cpefe,
MOHUTOPUHT yUeOHOTO ITIpoliecca, yIpaBjeHe oOpa3oBaHueM depe3 cosmaHue 1udpoBoit
KON 00pa30oBaTeIbHOTO YUpPEKIeHMS BCe 3TO MOJOXKUTeIbHbIe CTOPOHbBI IMMPOBU3aAIUNA
obpaszoBaHus [5].

Kaxk n3BecTHO, B OOIIIeCTBE UeI0BeYeCTBa JII060e HOBIIECTBO 00S13aT€TbHO COMTPOBOKAAETCS
npotuBopeunssmu. Kak ¥ 106ble  MaciiTabHble IpeobpasoBaHmsl, IMGpPOBU3ALS
00pa3oBaHMsI MOXKET BCTPeUaTh IIPEISITCTBYE CBSI3aHHOE C PUBEPKEHHOCTHIO YCTOSIBIIVMCS
MpaKkTMKaM ¥ OTIaCeHUSIMU Tiepe], HeoIpeneleHHOCThIO [5].
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OmHako M Ha TYTM K LMOPOBU3AUMM U MOJAEPHM3ALUUM YUeOHBIX IPOILIECCOB MOTYT
BO3HMKATh pa3jMyHble TPEISITCTBMSI, KOTOpPbie OYAYyT OKa3bIBAaTh BIMSHME HA JOCTVKEHUS
MOCTABAEHHON IeNu. DTU TIPEersITCTBUSI MOTYT ObITh TEXHUYECKMMMU, (MHAHCOBBIMMU,
KaJpPOBBIMM M OpraHM3alMOHHBIMU. [IpenaTCTBMSI BO3HMKAIOIIME B Xome IMbpOBU3AIUN
ob6pa3oBaHus, CBsI3aHbl (DaKTOpaMyu OOBEKTMBHOIO M CyOBEKTMBHOTO XapakTepa. BaxkHO
MMOHMMATh, KaK 3TY IMPO6IeMbl MOTYT IMOBJMSITh Ha ycriex pedopM U Kakue Mepbl MOXKHO
TIPUHSITD JIJISI X TIPEOIOIeHMS.

B MeTomnyeckom pyKOBO/ICTBE 10 BHEIpeHMIO MG POBOro 06pa3oBaHsl B 00pa30BaTeIbHYIO
cuctemy KP yka3aHO uTO, O4eBUAHBI ITPOOIeMbl TEXHUUYECKOTO XapaKTepa M pecypCHOIA
HexBaTku [6]. OnHMM 13 Hanbosiee BaXKHbIX (haKTOPOB SIBJISIETCSI HEOOXOAMMOCTb 0OHOBJIEHUS
TeXHUYeCKOoV MHOPACTPYKTYpbl. B HEKOTOpBIX MIKOJAX OTCYTCTBYIOT COBpeMeHHbIe
KOMIIBIOTEPbI, TPOrpaMMHOe obecIieueHne M MHTEepPHET - CoelVHeHNe, YTO OrpaHUYMBaEeT
BO3MOXXHOCTb BHEJIPEHMSI MHHOBALIMOHHBIX TEXHOJIOT M, TAKMX KaK BUPTYaabHAasi peaJibHOCTb,
IOTIOJIHEHHAST PeabHOCTh WJIM UCKYCCTBEHHbBIN MHTeJUIeKT. HekauecTBeHHas CBSI3b JiesiaeT
HEeBO3MOKHbBIM ITOJIHOIIEHHOE UCITI0/Ib30BaHMe MHTePaKTUBHBIX 00pa30BaTeIbHbIX IIAaTHOPM
M IOCTYIl K HeOOXOAMMBbIM IIM(PPOBBIM pecypcaM. DTO MOXKET MPUBECTU K CHUKEHUIO UX
BOBJIEUEHHOCTM B Y4eOHbBII IpollecC M yXYAlIeHMI0 00pa30BaTeIbHbIX Pe3yabTaTOB, UTO
B KOHEUYHOM WTOTe TOApbIBaeT 1enu LudpoBu3aluyu, HaIlpaB/ieHHble Ha ITOBbIIIEHME
IOCTYITHOCTHU U KauecTBa 0O6pa30BaHMs IJisl BCEX.

BHepeHMe HOBBIX TEXHOJIOT U TpeOyeT HaIMuMsT KBATM(UIIMPOBAHHBIX CIIELIVAIMCTOB JIJIsI
X 00CTY>KMBaHMS U obecrieueHns1 becriepeboitHO paboThl 060PYIOBaHMS ¥ ITPOIPAMMHOTO
obecrieueHus. Heo6XoaMMOCTh B TEXHMYECKON TTOAIEPsKKe, HM3Kask CKOPOCTh MHTEpPHETA U
orcyTcTBMe Wi-Fi B HEKOTOPBIX permoHax BbI3bIBAIOT MPOOGIEMbI C KaUYeCTBOM MHTEPHET-
COeIMHEHMS, UTO 3HAUMTETbHO 3aTPYAHSIOT UCIIOIb30BaHMe OHIAH-TIIIaTGOPM U TOCTYIT K
06pa3oBaTeIbHbIM pPeCcypcaM.

B KagpoBBIX NpPemsATCTBUSIX OOHMM M3 KJIIOUEBBIX SIBJISIETCS HEeOOCTaTOK IIearoros,
00/1aJaI0IIVMX HeOOXOAVMMBIMM 3HAHUSIMM M HaBbIKaMM 11Jis 9 PEKTUBHOIO MCIO0/Ib30BaHMS
1IM(PPOBBIX MHCTPYMEHTOB B 00pa30BaTeNIbHOM IIpolecce. MHOIrMe Y4YUTeNIsl, 0COOEHHO
CTapIIero IMOKOJEHMSI, MOTYT MCIIbITBIBATb TPYIHOCTM C OCBOEHMEM HOBBIX TE€XHOJOTUIA U
ajarnTalyei cBoux Megarormuyeckux MeTogoB K Iu@poBoii cpefe.

VeremHas 1udpoBu3anys obpasoBaHusi TpeOyeT He TOJMbKO KBadMUIIMPOBAHHBIX
1elaroroB, HO M CIIEIMAJIMCTOB B 007acT¥ MH(MOPMAIMOHHBIX TEXHOJIOTHMIA, CIIOCOOHBIX
obecrieunTh OecriepeboitHyI0 paboTy TexHMKM. Ha cerogHsIIHMUIT TeHb B IIKOJaX paboTaoT
6omee 80 Thicsu remaroros. [1o Bceit cTpaHe HabmMomaeTcs feUIMAT ITeJaroroB 00J1aganmx
COBpeMeHHBbIMM 3HAHUSIMM B 006/IaCTY ITPOrpaMMUPOBaHMs, MHGDOPMALIMOHHBIX TEXHOIOTM
1 uudpoBoro obpasoBaHusi. MHOrue yumtensi He 001afal0T HEOOXOOMMBIMY HaBbIKAMMU
1711 BHeJIpeHUsT HOBbIX TEXHOJIOTUI B yueOHbIl mpotiecc [1]. HekoTopble yuuTesnsi MOTYT He
MIMeTbh JOCTATOUHOTO OITbITa PabOTHI C MGPPOBBIMIM TEXHOTOTUSIMMU Y MOTYT COTTPOTUBIISITHCSI
BHEeZpeHMI0 HOBBIX METOJ0B 00yUeHMsI. ITO YaCTO CBSI3aHO C HEIOCTAaTOUHOI MOTMBAIMe
MU CTPaxoM Iepe[] TeXHOIOTMYeCKMMM M3MeHeHusIMNU. BHegpeHne 111 poBbIX TEXHOIOT M
B 0Opa3oBaTenbHblii TPOIECC YACTO BCTpeUaeT COMPOTUBIIEHNE CO CTOPOHBI MeJIaroTuueckmux
pPabOTHUKOB. DTO MOXKeT ObIThb CBSI3aHO C OMACEHMSIMU IO MOBOAY yBeauueHusi paboueii
Harpy3ku, HeIOCTaTOUHO/ YBEpPeHHOCTbI0O B CBOMX IIMPPOBBIX KOMIIETEHIIMSIX,
MIPUBEPKEHHOCTHI0 TPAAMIMOHHBIM MeTodaM OOyueHMs] WM HeJoBepreM K HOBBIM
TexHonorusiM. OTCIoZ1a BbITeKaeT HeOOXOAMMOCTD ITOCTOSTHHOTO TTOBbINIeHMS KBa/IMbUKAIUN
relarornyeckmx KaJipoB. B yCI0BUSX ObICTPOrO pa3BUTHUSI TEXHOIOT M BAXKHO, YTOOBI YUMUTEIISI
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MOCTOSTHHO OOGHOBJIS/IM CBOM 3HaHMS M HaBbiKM. OMHAKO CYIIECTBYIOIIME ITPOrPaMMbI
MOBBIIIEHMS] KBIMMUKALIMM MOTYT ObITh HEAOCTATOYHO TMOKMMM WJIM OPUEHTUPOBAHHBIMMU
Ha peajibHble TTOTPEOHOCTM, TTOITOMY MHOTME€ MOTMBMPOBAHHBIE YUMUTEISI CAMOCTOSITEIbHO
00yuaoTcs yepe3 Kypchl B COIMAJbHBIX CETSIX, OPraHM30BaHHBIX OoJsiee MPOABUHYTHIMMU
KoJteraMu. BHe[lpeHVe HOBBIX TEXHOJIOTUII M HOBBIX METOAMK TPebyeT MOMOTHUTETbHBIX
3aTpaT Ha obydeHMe ¥ MpuobpeTeHMe yueOHBIX MaTepuanoB. Takke BaKHbIM acCIIEKTOM
SIBJISIETCS 0OecrieyeHne K1bepobe30macHOCTY U 3alUThI TIePCOHATbHbBIX JAHHBIX YUAIMXCS U
1eJJaroroB IIPY MCITOJIb30BaHMM OHJIAMH-TIaTGOPM U IIM(PPOBBIX PeCypCoOB.

[IpeomoneHne TaKMX CUCTEMHBIX IPEISITCTBUII TpeOyeT IieJieHanpaBJIeHHbIX YCUIUI 110
dbopmMpoBaHNIO KYIbTYPbl MHHOBAIINIA, TIOBBIIIEHMIO OCBEIOMIEHHOCTM O IIPEUMYIIEeCTBaX
111G poBU3aLI,BOBIEUEHMIO BCEXYUACTHMKOBOOPAa30BaTeIbHOTOPoIeccaBIMGPOBU3AIINIO
“ obecrieyeHNI0 MX BCECTOPOHHEN ToadepskKoii. I[IpengoskeHHble TOCYTAapCTBEHHBIE
MporpaMMbl, HallpaBjeHHble Ha obeclieueHyMe IIIKOJ HeoOXOOMMBIM O0O0pyIOBaHMEM U
MHTEpPHET-COeOMHEeHUSIMM CIIOCOOCTBYIOT PEIIEeHNI0 BOMPOCOB CBSI3aHHBIX C TEXHUUYECKUM
xXapakTepoM. BaskHO co3maThb YCIOBUSI [JISI BHEAPEHUSI COBPEMEHHBIX TEeXHOJOTUIA,
MpeIoCTaBMB JOCTYI K COBpeMEHHBIM KOMIIbIOTEpAM M MHTepHeTy. B cTpaHe paboraeT
1leJieBasi IporpaMMa OOHOBJIeHMSI MHPACTPYKTYPbl. BaskHBIM IIarom SIBJisIeTCSI 00ydyeHue
IIKO/TbHBIX [T-crienmannucToB, KOTOpble OYAYT OOecIieurBaTh TEXHUUECKYIO TMOAAEPKKY U
peliaTh BO3HMKalolIMe IMpobseMbl ¢ obopymoBaHueM. Heob6xommmo pasBUTHE OHJIANH-
1aThopM ¢ HU3KMMM TPeOOBaHUSIMM K MHTEepHET-coeqMHeHn0. Pa3paboTKka 1 BHeIpeHNe
00pa3oBaTebHbIX IIATGOPM, KOTOpPbIe MOTYT paboTaTh IPM HU3KOV CKOPOCTU MHTEPHETA WJIN
naske 6e3 MOCTOSTHHOTO MOIK/ITIOUEHMS K CETU, MOKET CHU3UTD 3aBUCHMMOCTD OT TEXHUUECKUX
ycinoBuit. CremyeT co3maTh M pasBMBATh CIIEHMaTM3MPOBAHHBIE KYpPChl IO OOYUYEHUIO
rpernojiaBaTesieli HOBbIM IVI(PPOBLIM TEXHOJIOTUSIM, POOOTOTEXHMKE, [TPOTPAaMMMPOBAHUIO U
OPYTUM IpeaMeTaM, CBSI3aHHbIM C MHMOPMAIMOHHBIMM TEXHOJIOTUSIMM. BaskHO BHEIPUTH
MPOTrpaMMbl TOAIEPKKM M MOTMBAIIMM I1€IaroroB, TakMe KaK TPaHThl, cepTUdUKAThI, a
TaKke BO3MOSKHOCTb KapbepHOTO pOCTa MJISI TeX, KTO aKTMBHO BHeIpSeT MHHOBAIUM B
yuebHbIlt mporiecc. [lIkosamM HYKHO COTPyOHMYAThH C YHUMBepcuTeTamu u IT-KomMmaHUSIMU
IJIsS1 TIOATOTOBKM YUYMTeNeit M CO3MaHMsI COBMECTHBIX 0Opa3oBaTeIbHBIX ITPOrPaMM, UTO
obecreunT 6oJlee BBICOKOE KAaueCTBO OOYUYEHMS M IACT YUMTEISIM BO3MOXKHOCTb OCBOUTH
HOBeJi1lIie MeTOAbI ITpernoaaBaHus. [Ij1s mpeomoieHus 3Toro 6apbepa He06X0IMO ITPOBOANTH
Pa3bICHUTENBHYIO PabOTY, JeMOHCTPUPOBATh ITPEUMYIIECTBa IMAPOBBIX TEXHOJIOTUIA [IJIsST
Melarornyeckoit mesiTe/IbHOCTM, 0OecrieunBaTh BCECTOPOHHIO IOAAEPKKY M BOBJIEKATh
T1e/IaroroB B ITPOIIeCC MPUHSITUS pellleHni, CBSI3aHHbIX ¢ My poBusanmeii. CienoBaTelbHO,
IJIS1 YCITeITHOM IMdPOoBMU3aIMy He0OXOAMMO He TOTbKO 00eCIIeUnThb TOCTYIT K TEXHOJIOTSIM,
HO ¥ pa3paboTaTh UeTKMe MeTOAMYEeCKre PeKOMEeHAAlMM M TPOTPaMMbl OOyYeHMS IIJIst
re1aroroB 1o ux 3(pheKTMBHOMY MCITO/Ib30BaHMIO B 00pa3oBaTeIbHOM ITpoliecce.

3aKaoueHue

[IpoBemeHHOE pacCMOTpeHMe TTO3BOJISIET 3aK/IIOUNTh, YTO IIPEOIOIeHME ITUX MPENSITCTBUMN
MOTPebyeT COBMECTHBIX YCUJIMII CO CTOPOHBI TOCYIapCTBa, 00pa30BaTeIbHbIX YUPEXKIEHMIA,
regarornyeckoro coobuiecrsa, IT-mHAYCTpUM U 0bIIecTBa B 1e0M. TOIbKO P YCIOBUM
CMUCTEMHOTO ¥ ITOCJIeIOBATEIbHOIO ITOAX0/Ia K PEIIeHMIO STUX BOIIPOCOB MOKHO peain30BaTh
MoTeHIMan IMAPOBbIX TEXHOJOTUI OJIsSI MOAepHM3auuy o0pa3oBaHMSI M ObOecriedeHus
BBICOKOTO KauecTBa oOyueHms. Mcxomst M3 cIelaHHBIX BBIBOZOB, MOXXHO OTMETUTb, YTO
rpoiiecc uudpoBu3auy 0opa3oBaHMs HEOOXOAMMO METOANYHO PeaTn30BbIBATh, YUMThIBASI
3apyOesKHbIN OITBIT, a TAKKE COCTOSTHME IIMMPOBOI 9KOHOMMKM HAIIlero rocyaapcTBa.
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