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THE COMPLEX IMPACT OF MUSIC LESSONS ON STUDENTS’
COGNITIVE AND SOCIAL DEVELOPMENT

Akhtamov Islom IIxom ogli
Bukhara International University, Uzbekistan

Abstract: This article examines the complex impact of music lessons on students’
cognitive and social development. The study explores how participation in music
education influences cognitive functions such as memory, attention, and problem-
solving, as well as social competencies including communication, empathy, and
cooperation. Using a mixed-methods approach, the research synthesizes quantitative
and qualitative findings from classroom-based observations, cognitive assessments,
and interview data. The results indicate that structured music education significantly
enhances both cognitive performance and social interaction skills. The study confirms
that music education contributes to holistic human development and should be
considered an essential component of modern educational systems. The article also
provides pedagogical recommendations for improving the effectiveness of music
teaching practices.

Keywords: music education, cognitive development, social development, memory,
attention, empathy, communication, teamwork, emotional intelligence, pedagogy

1. Introduction

Music education is widely recognized as a powerful developmental tool that extends
beyond artistic training. It contributes significantly to cognitive and social growth,
shaping learners’ intellectual abilities, emotional awareness, and interpersonal skills.
Cognitive development refers to mental processes such as memory, attention,
reasoning, and problem-solving, whereas social development involves communication,
cooperation, empathy, and emotional regulation.

In recent years, interdisciplinary research combining neuroscience, psychology, and
education has provided strong evidence that musical training stimulates multiple brain
regions simultaneously. This stimulation enhances neural plasticity, improves inter-
hemispheric communication, and strengthens executive functions such as working
memory, cognitive flexibility, and sustained attention (Patel, 2008). These cognitive
improvements are particularly important during school age, when the brain is highly
responsive to environmental stimulation.

Moreover, music education has a profound emotional dimension. Musical activities
engage emotional processing systems in the brain, enabling students to better
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recognize, interpret, and regulate their emotions. This emotional engagement
contributes to improved motivation, reduced anxiety, and greater resilience in learning
environments. As a result, students involved in music education often demonstrate
higher levels of self-confidence and academic engagement.

From a social perspective, music lessons create structured opportunities for interaction,
collaboration, and shared expression. Activities such as ensemble performance,
rhythmic coordination, and group singing require students to listen attentively to one
another and synchronize their actions. According to Vygotsky’s sociocultural theory,
learning is fundamentally a social process mediated by interaction with others
(Vygotsky, 1978). Music education therefore serves as an ideal context for developing
both cognitive and social competencies simultaneously.

Despite these well-documented benefits, many educational systems continue to
prioritize technical skill acquisition over broader developmental outcomes. As a result,
the full potential of music education as a cognitive and social development tool is not
always realized in practice.

The aim of this study is to analyze the complex influence of music lessons on students’
cognitive and social development, focusing on the interaction between these two
domains.

2. Methods

This study employed a mixed-methods research design, integrating both quantitative
and qualitative approaches to provide a comprehensive understanding of the
phenomenon.

The research design included systematic classroom observations, cognitive
performance assessments, and semi-structured interviews. The cognitive dimension
focused on memory retention, attention control, and problem-solving ability, while the
social dimension examined communication quality, empathy, cooperation, and group
interaction patterns.

Qualitative data were analyzed using thematic coding to identify recurring patterns in
student behavior, emotional responses, and teacher—student interaction dynamics.
Quantitative data were analyzed through descriptive and comparative statistical
techniques, focusing on percentage-based improvement trends and relational patterns
between variables.

Particular attention was given to the learning environment, including emotional
climate, teacher facilitation style, and the degree of student participation in musical
activities. These contextual factors were considered essential in understanding how
music education influences both cognitive and social outcomes.

3. Results
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The findings demonstrate a strong and consistent positive relationship between music
education and students’ cognitive and social development.

Students engaged in structured music lessons showed marked improvement in attention
control, memory retention, and auditory processing skills. Musical activities that
required rhythmic synchronization and melodic reproduction were particularly
effective in strengthening working memory and sustained attention. Learners also
demonstrated improved problem-solving abilities, especially in tasks requiring pattern
recognition and sequential reasoning.

From a social development perspective, students participating in music education
exhibited higher levels of cooperation and emotional understanding. Group musical
activities encouraged active listening, mutual coordination, and shared responsibility,
which contributed to stronger interpersonal relationships among students. Empathy
levels increased as students became more attuned to the emotional expressions
embedded in musical performance.

Qualitative findings further revealed that students perceived music lessons as
emotionally engaging and psychologically supportive environments. Many reported
feeling more confident when performing in group settings and more comfortable
expressing themselves creatively. Teachers also observed improvements in classroom
discipline, attentiveness, and peer collaboration over time.

A notable finding was the interdependence between cognitive and social development.
Students who showed higher engagement in collaborative musical activities also
demonstrated stronger cognitive performance, suggesting that social interaction within
music education enhances cognitive outcomes. This reciprocal relationship highlights
the integrated nature of development facilitated by music learning.

4. Discussion

The results of this study confirm that music education has a multidimensional impact
on student development, influencing both cognitive and social domains
simultaneously. Cognitive improvements can be explained through the lens of
neuroplasticity, which suggests that repeated musical practice strengthens neural
networks associated with memory, attention, and executive functioning (Hallam,
2010). The structured and repetitive nature of musical training provides continuous
cognitive stimulation, leading to long-term improvements in mental processing
efficiency.

Social development outcomes are closely linked to the collaborative structure of music
education. Group performance requires coordination, shared timing, and mutual
awareness, which naturally foster communication skills and empathy. These findings
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support Vygotsky’s theory that cognitive development is deeply embedded in social
interaction, where learning occurs through collaborative engagement with peers.
Importantly, emotional engagement emerged as a central mediating factor in both
cognitive and social development. Students who experienced positive emotional
involvement in music lessons demonstrated greater motivation and higher levels of
participation. This suggests that emotional experience in learning environments plays
a critical role in shaping developmental outcomes.
The integration of cognitive and social development observed in this study highlights
the holistic nature of music education. Rather than functioning as separate domains,
cognitive and social skills develop in parallel and reinforce each other through musical
activity. This interconnectedness underscores the value of music education as a
comprehensive developmental tool.
Practical implications include: Music education should be positioned as a core
component of general education rather than a supplementary subject. Teaching
practices should emphasize collaborative learning, emotional engagement, and creative
expression. Educators should be trained to recognize the psychological dimensions of
music learning and to create supportive, emotionally responsive classroom
environments. Additionally, curriculum designers should incorporate interdisciplinary
approaches that connect music education with cognitive and social skill development
frameworks.
Conclusion.
This study demonstrates that music lessons significantly contribute to both cognitive
and social development in students. Improvements in memory, attention, empathy, and
communication highlight the integrated impact of music education on human
development. The findings suggest that music should be recognized not only as an
artistic discipline but also as a powerful educational tool that fosters holistic growth in
learners.
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AnHoTanms. B cratbe paccMaTpuBarOTCs TEOPETUKO-METOJMYECKHE BO3MOXKHOCTH
MpUMEHEHUS U(PPOBBIX TEXHOJIOTHI M UCKYCCTBEHHOTO MHTEIIJICKTAa B COBPEMEHHOM
XYyJI0’)KECTBEHHOM 00pa3oBaHuu. (Oco0o¢ BHHMaHUE YJIENACTCS HCIIOIb30BaHUIO
HMHTEIJIEKTYaJIbHBIX HHU(PPOBBIX HHCTPYMEHTOB MpU OOYYECHHUH H300pa3UTEIBHOMY
HUCKYCCTBY, GOPMUPOBAHUIO  XYJI0OKECTBEHHO-TBOPYECKOH  KOMIIETCHTHOCTH
00yYaromMXCsl, Pa3BUTHIO BU3YaAJIbHOTO MBIIUICHHS, KOMIIO3UIIMOHHOTO aHaIu3a U
HaBBIKOB CaMOCTOSITCIILHOU TBOPUYECKOU JICSITCIIBHOCTH. PackpeiBaetcs
MEIArOrMYECKU TMOTEHIHUAT T€HEPATUBHBIX TEXHOJOTMH KaK CpElICTBA CO3aHUA
BU3YAJIBHBIX 3CKU30B, IOMCKAa KOMIIO3ULIMOHHBIX PENICHUM, aHaln3a IBETOBBIX
COYCTaHUN W OpPTaHU3alMH WHIWBUIYATU3UPOBAHHOTO 00ydeHHUs. OOG0CHOBAHO, YTO
3 PEKTUBHOCTh TPUMEHEHHUS HCKYCCTBEHHOTO MHTEIUICKTa OIpeuessaeTcss He
KOJIMYECTBOM HCIOJIb3yEeMbIX HH(GPOBBIX HHCTPYMEHTOB, a HUX IeJaroruyeckKu
1eJ1Ieco00pa3Hoil UHTETpalleil B CTPYKTYPY YueOHOU nesTenbHOCTH. PaccMOTpeHbI
OCHOBHBIE TIeJlaroruyeckue ycyioBus 3¢ (HEKTUBHOTO UCIIOIb30BaHUS HCKYCCTBEHHOTO
MHTEIIJIEKTa, a TaK)Xe BOIPOCHI aKaJIeMUYECKOW JTOOPOCOBECTHOCTH, aBTOPCTBA W
COXpPaHEHUSI CAMOCTOSITEILHOCTH 00YUYaroIIerocs.

KiroueBbie ciioBa: Xym0KECTBEHHOE OOpa3oBaHHE, H300pa3UTEIbHOE HCKYCCTBO,
UG POBBIC TEXHOJIOTMH, UCKYCCTBEHHBIM MHTEIJICKT, TeHEPATUBHBIN MCKYCCTBEHHBIM
WHTEJUICKT, BU3YaJbHOE MBIILUICHUE, XYI0KECTBEHHO-TBOPYECKAsT KOMIIETEHTHOCTb,
udpoBasi KOMIIETEHTHOCTb, KOMITO3UIINS, WHAUBU Ty TU3aIHs 00yUeHHs.

BBEJIEHMUME. CoBpemeHHasi cucTeMa XYyJO0XECTBEHHOIO OOpa30BaHMS HAXOAMUTCS
MoJl BIUSHUEM TIPOIIECCOB IM(PpoBON TpaHcPopMaIiu, KOTOPHIE CYIIECTBEHHO
U3MEHSIOT cojliepkaHue, (OPMBI U METOJbI OpTaHU3ANMH y4eOHOU MeATeTHLHOCTH.
PazButne rpaduyeckux peaakTopoB, MNHUQPPOBBIX XYI0KECTBEHHBIX IUIATHOPM,
TEXHOJIOTUHA BUPTYaAJIbHOU W JONOJHEHHOW PEATbHOCTH, a4 TAKKE TI'€HEPATHUBHOIO
MCKYCCTBEHHOTO HMHTEIIJIEKTa CO3/1a€T HOBBIE BO3MOXKHOCTH st (OPMHPOBAHUS
XYJ10’)KECTBEHHBIX KOMIIETCHIINI 00yYaromuXcs.

TpaaumonHoe oOydyeHue U300pa3UTEIIBHOMY HCKYCCTBY IPEUMYIIECTBEHHO
OCHOBBIBAETCSI Ha HEMOCPEACTBEHHOU paboTe C XyJA0KECTBEHHBIMU MaTepuajaMu:
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KapaHJaIoM, KHCTBIO, Kpackamu, TpauuecKUMU WHCTPYMEHTaAMU W JPYyTUMH
CpPEACTBAMH XYJIOKECTBEHHOUW BBIPA3UTEIBHOCTH. JIaHHBIM MOAXOJI COXPAHSIET CBOKO
3HAYUMOCTb, TOCKOJbKY HMMEHHO IpaKkTU4YecKasl JesATEIbHOCTh O00OecreurnBaeT
pa3BUTHE MOTOPUKH, YYBCTBAa (POPMBI, 1[BETA, KOMIO3UIMU U HHIAUBUAYAJIHHOTO
XyJI0)KECTBEHHOT0 Touepka. Bmecte ¢ Tem nudpoBas cpeja mo3BojsieT paclIupUTh
TPaJUIIUOHHBIE METOAbl OOYUEHHS 3a CUET BO3MOXKHOCTU ONEPATUBHOIO CO3/IaHUS,
npeoOpa3oBaHus, CPAaBHEHU U aHAJIN3a BU3yaJIbHBIX 00pa30B.

Oco0yro aKkTyaqbHOCTh B JIaHHOM KOHTEKCT€ NPUOOpPETaeT WCKYCCTBEHHBIN
WHTEJUICKT. ETo MpuMeHeHne B Xy10)KeCTBEHHOM 00pa30BaHUH TIO3BOJISIET IEPEUTH OT
MPEUMYIIIECTBEHHO PEIPOIYKTUBHOM MOJIETTH 00YUYEHUS K MOJIEIIH, OPUEHTUPOBAHHOMN
Ha HCCIIEJIOBAHNE, SKCIIEPUMEHTUPOBAHUE, aHATIN3 U TBOPUECKUI MMOUCK.

IIpu »TOM BHEIIpEHNE MCKYCCTBEHHOTO MHTEJUIEKTA B XYy/I0KECTBEHHYIO MEaroruKy
TpeOdyeT Hay4yHO OOOCHOBAHHOIO MOAX0/Aa. MICKyCCTBEHHBI MHTEIUIEKT HE JOJDKEH
paccMaTpUBaThCs KaK CPEICTBO aBTOMATUUECKOM 3aMEHbI TBOPUYECKOM IESTEIbHOCTH
oOyuatomierocsi. Ero 1enecooOpa3HO HCIOIb30BaTh B KAauyeCTBE MHCTPYMEHTA,
KOTOPBIM  paclMpsieT BO3MOXKHOCTU  XYJOKECTBEHHOIO  TOWMCKA, IOMOTaeT
BU3yaJIM3UPOBAaTh MJAEM U CO3JIa€T YCJIOBUS JUJII  OCO3HAHHOTO BBIOOpa
XYJI0KECTBEHHOTO PEIICHUSI.

HEJIb 1 METO/bI MCCIIEJOBAHHMSA. Llenp wucciaenoBaHUsl 3aKIOYaeTCS B
TEOPETUYECKOM OOOCHOBAHMM  BO3MOXKHOCTEM  MHTErpalid  HUCKYCCTBEHHOTO
UHTEIJIEKTa W HUGPOBBIX TEXHOJOTUM B Mpolecc OO0ydeHUs: H300pa3zuTeIbHOMY
MCKYCCTBY U OTIPE/ICJICHUH T1€IJarOTUUECKUX YCI0BUN UX () PEKTUBHOTO TPUMEHEHMUSI.
JInst 1OCTHXKEHUsI TIOCTABJICHHOW IIEM HCIOJIb30BAIMCh METOJIbI TEOPETUUYECKOTO
aHaju3a MeIaroruueckoi U METOIMYECKOM TMTepaTyphl, CPaBHEHHS TPAIULIIUOHHBIX U
IU(PPOBBIX MOAXOI0B K XYI0KECTBEHHOMY O00yYEHHIO, CHCTEMaTH3aIu1, 0000IIEeHUS
MEJJarOTHYECKOTO OIBITA U MOJICTTUPOBAHUS CTPYKTYPhI yU€OHOM NESITeIbHOCTH.
MeTo0JIOrHYeCKO OCHOBOW HCCIENOBAHUS BBICTYHAET IIOJOXKEHHE O TOM, YTO
U(PpoBBIE TEXHOJOTMHU JOJDKHBI HCIOJB30BaThCS HE KaK CaMOCTOSITEIbHAs IIEib
oOpa3oBaTeILHOIO Mpollecca, a KakK CPeACTBO  JIOCTHIXKEHUS KOHKPETHBIX
TUTAKTUYECKUX PE3YIIbTaTOB.

OmauM u3 HamOoJiee 3HAYUMBIX MPEUMYIIECTB HCKYCCTBEHHOTO WHTEIJICKTa B
XYJI0)KECTBEHHOM 00pa30BaHUHU SIBJISIETCS BO3MOXKHOCTH ONIEPATHBHON BU3YyaU3aINH
TBOpUECKOW ujeu. [Ipu BBIMOTHEHUH KOMITIO3UIIMOHHOTO 3a7aHusl O0ydaroIuics
MOKET C(HOPMYITUPOBATH 3aMBICEI, ONIPECIIUTh OCHOBHBIEC O0OBEKTHI, IIBETOBYIO FaMMYy
1 XyJ0’)KECTBEHHOE HaIlpaBJICHHE, MOCJIE YEro ¢ MOMOIIbI0 IM(PPOBOTO UHCTPYMEHTA
MOJIYYNUTh HECKOJBKO BHU3YaJIbHBIX BapuaHTOB. (COIMOCTaBICHUE TMOJTYUYEHHBIX
BApUAHTOB TMO3BOJISET BHISIBUTH HanbOoOJIee yAauHble KOMIIO3UIIMOHHBIEC PEIICHUS.
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B n1aHHOM cnydae memarorudeckas LIEHHOCTh HCKYCCTBEHHOTO HMHTEIIEKTa
3aKJII0YAETCS. HE B CO3JaHWM OKOHYATEIbHOM XYyJOXECTBEHHON padoThl, a B
OpraHM3alM TOUCKOBOM JEATENBHOCTH OO0yYaroumerocsi. YYEHUK WIM CTYAEHT
aHAJIM3UPYET TMOJIYYEHHbIE H300paXEeHUs, OIpenesieT HUX KOMIIO3UIMOHHBIE
JOCTOMHCTBA U HEJIOCTATKH, KOPPEKTUPYET COOCTBEHHYIO MJCI0 U Ha 3TOM OCHOBE
CO3aET CAaMOCTOSTEIbHYIO XY 0KECTBEHHYIO padoTy.

Oco0oe 3HaueHHE UMEET UCIOJIb30BAHUE UCKYCCTBEHHOIO MHTEIUIEKTA I pa3BUTHUS
BH3YaJbHOTO MBINUICHHS. B mporecce Xya0KeCTBEHHOTO OOy4YeHHsI 00ydJaromuics
JOJDKEH YMETh BOCHPUHUMATh H300paXEHHE KaK CHUCTEMY B3aWMOCBSI3aHHBIX
a5eMeHTOB. OH JOJKEH OHUMAaTh COOTHOIIEHHE (POPMBI U MIPOCTPAHCTBA, IJIaBHOTO
U BTOPOCTEIIEHHOIO, IB€Ta W SMOLMOHAJIBHOIO BO3JCWUCTBUS, pHUTMA U
KOMIIO3UIIMOHHOTO paBHOBecHsA. BO3MOXKHOCTH OBICTPO CpaBHUBATh pPa3IUYHbIC
BU3YyaJIbHBIE PEIICHUS CO3/IA€T YCIOBUS VISl Pa3BUTUSl aHATUTHYECKOTO BOCTIPUATHSA
ITPOU3BEACHUMN UCKYCCTBA.

Jlpyrum BaKHBIM HallpaBJ€HHEM SIBJIICTCA M3ydyeHHE Komno3uuuu. Hampumep, npu
u3yyeHun Tembl «KOMIO3MIIMOHHBIA LEHTp» 0O0ydYarouuMmcs MOTyT ObITh
NPEJIOAKEHBl PA3IUYHbIE BapUAHTHl PACIHOJIOKEHUs TJIaBHOTO oObekTa. VX anamu3
MO3BOJIAET ONpPENEINTh, KaKUM O0pa30oM HM3MEHEHHE IOJIOKEHHUs, pa3Mepa WM
LIBETOBOI'0 aKLIEHTA BIMIET HA LEJIOCTHOCTD XY10KECTBEHHOTO IPOU3BeAeHUs. Takum
oOpazoM, mM@poBas TEXHOJIOTHS MpeBpallaeTcs M3  JIEMOHCTPAIMOHHOIO
MHCTPYMEHTA B CpPEICTBO MPAKTHYECKOTO HCCIEAOBAHUS  XYJI0XKECTBEHHBIX
3aKOHOMEPHOCTEHN.

He mMeHee BaXKHBIM SIBIIIETCA UCIIOJIB30BAaHUE HU(PPOBBIX TEXHOJIOTHM MPU U3yUEHUU
1BeTOBeIeHUA. VICKyCCTBEHHBIN UHTEIUIEKT U HU(POBbIE rpaduuecKre HHCTPYMEHThI
MIO3BOJISIFOT MOJENUPOBATh PA3JIMYHBIE LIBETOBBIE PEUIEHUS OJHOW KOMIIO3HIIMH.
OOyyaromuiics MOET CpPaBHUTh TEIUIYI0 M XOJIOAHYIO T'aMMbl, KOHTPAcTHbIE U
HIOAHCHBIE COYETAaHHs, ONPENEIUTh 3MOLMOHAIBHOE BO3ACHCTBUE PA3IMYHBIX
IIBETOBBIX pemieHui. Takas nesITeNbHOCTh CIOCOOCTBYET 00Jie€ OCO3HAHHOMY
OCBOCHMIO TEOPETUYECKUX MOJIOKEHUM 1IBETOBEICHHUS.

Hudposas cpena taxxe coznaeT OJIaronpusTHbIE YCIOBUS IJs MHAWBHUAYaTIU3alUN
XYJ0’KECTBEHHOTO 00y4YeHHsI. Y POBEHb XY10’KECTBEHHOM MOATOTOBKH 00YYaIOLINXCs
MO’KET 3HAUUTEIbHO pa3nudarbest. OHU 00yUaroluecs UCIBITHIBAIOT TPYIHOCTH IPU
MOCTPOCHUU (HOPMBI, Apyrue — MpH pabdoTe ¢ LBETOM, TPETbU — IPHU CO3JAHUU
koMno3uiu. Vcnonp3oBanne UPPOBBIX CPEICTB MO3BOJSET MPEAaraTh pa3inuHbIe
BAPUAHTHI 3a/laHU B 3aBHCHUMOCTH OT YPOBHS MOJITOTOBKHM WU WHAMBHUIYAJbHBIX
00pa3oBaTeNbHbIX MOTPEOHOCTEM.
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BaxupiM HampaBiIeHHEM SBISICTCS TAKKE OPTaHU3AIHSI CAMOCTOSITEIbHOM TBOPUECKOM
aestenbHOCTH. OOydaroluics Moy4aeT BO3MOXKHOCTh CaMOCTOSITENIFHO paboTaTh
HaJ XYJIO’)KECTBEHHBIM IPOEKTOM, IPOBOAMTH IIOMCK BH3YaJbHBIX PELICHUI,
aHAJIM3UPOBATh TOJYYEHHBIE pE3ylbTaThl M COBEPLICHCTBOBaTh COOCTBEHHYIO
KOMIO3UILMIO. B 3TOM cilydae npenojaBaTellb BBICTYNAET HE TOJIBKO MCTOYHUKOM
3HaHWWA, HO ¥ OPraHM3aTOPOM TBOPUYECKOrO IMpolecca, KOHCYJIbTAaHTOM U
KOOPJIMHATOPOM UHAMBHUIYAIBHOMN NEATEIHHOCTH.

METOJUYECKAA MOJEJIb [MPUMEHEHU A NCKYCCTBEHHOI'O
NHTEJUUIEKTA. B 1nensx 3¢¢eKTUBHOTO UCHOIB30BaHUS HCKYCCTBEHHOTO
MHTEJJIEKTa B 00yUeHUH N300pa3uTeIbHOMY UCKYCCTBY Li€l1eco00pa3HO OPraHn30BaTh
y4eOHYIO 1eATEIbHOCTh B HECKOJIBKO B3aUMOCBSI3aHHBIX JTAIOB.

Ha mnepBoM »rame omnpenensercs XyJd0KECTBEHHO-0Opa3oBaTelbHAs —3ajayva.
[IpenogaBaTens QopMyIupyeT TEMY M YCTAaHABIMBACT KOHKPETHBIE TPEOOBaHHS K
TBOPYECKOI padorTe.

Ha BropoM »stame oOyyarmonmics OCYIIECTBISET CaMOCTOSATENIbHBIA TMOUCK
uH(POPMAllMM W BHU3YaJbHBIX aHAJOrOB, M3Yy4YaeT OCOOCHHOCTH XYIOXKECTBEHHOTO
HAIpPaBJICHUS, KOMIIO3ULIUH, I[BETOBOM T'aMMBbI U TEXHUKHU HCIIOJHEHUS.

Ha TperbeM 3Tame MCKYCCTBEHHBIM MHTEUIEKT HUCIIONB3YETCs Ui MOJEIINPOBAHUSA
BO3MOXKHBIX TBOpYECKUX perieHuil. O0yuatomumiicss GopMynupyer 3amnpoc, noIyqaer
HECKOJIbKO BapHAHTOB M OCYIIECTBIISICT MX BU3YAIbHBIN aHATU3.

Ha derBepromM »5Tame mNpOBOAWUTCS KpUTHUYECKass OlEeHKa pe3ynbratoB. Ocoboe
BHUMaHUE  yJesIeTcs  KOMITO3WIIMH,  XYJIO)KECTBEHHOW  BBIPA3UTEIBHOCTH,
COOTBETCTBHIO TIOCTABJICHHOM 3aj]aue U OPUTUHAIHLHOCTHU PELICHHMS.

Ha niiTom sTane oOyvaromuiics co3aeT COOCTBEHHYIO XyA0KECTBEHHY0 padoty. [pu
ATOM LIMPPOBOI MaTepuai He JOHKEH MEXaHNYECKH KOUpoBaThes. OH UCTIONb3yeTCs
KaK HCTOYHUK uAe, oOoOBEKT aHalu3a U CPEACTBO MPEIBAPUTEIHHOTO
POEKTUPOBAHUS.

Ha 3akmrounTtenbHOM 3Tane npoBoAuTcs peduiekuus. OOydaromuiicss aHaau3upyer
COOCTBEHHYIO paboOTy, OMNpENEesieT HCIOIb30BaHHbIE LHU(PPOBBIE HHCTPYMEHTHI,
BBISIBJISIET CUJIBHBIC W CJIa0ble CTOPOHBI MOJYYEHHOTO pe3ynbTrara u (GopMyIupyer
HAIPAaBIICHUS JAJbHEHNIIEr0 COBEPIICHCTBOBAHMSL.

Taxum 06pa3oM, METOIUYECKYIO MOJIENb MOKHO MPEACTaBUTD CIIEIYIOIIMM 00pazoM:
XYJ0’KECTBEHHAs 3a7]a4ya — CaMOCTOSTEIbHBIA MOUCK — HU(pOBas BU3yaInu3aus —
aHallu3 M CpaBHEHHWE — TBOpYECKas TMepepaboTka —  CaMOCTOSITENIbHas
XyJI0’)KE€CTBEeHHas1 paboTa — pedieKius.

JlanHast mocneqoBaTeNbHOCTh  OOECIEYMBAET  COXpAaHEHUE  BEAyILIEH  poJH
o0y4Jarouierocsi B TBOPUECKOM MPOIIECCE.
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[NEJATOI'MYECKHUE VYCIIOBUA DOOEKTUBHOI'O IMPUMEHEHUA HWH.
O} PeKTUBHOCTD HCTONB30BAHMSI UCKYCCTBEHHOTO WHTEIIEKTAa B XYAO0XKECTBEHHOM
o0pa30BaHUM 3aBUCHUT OT COOJIIOJICHUS PsJla IEAArOTUYECKUX YCIOBHIA.

[Ipesxxne Bcero, HEOOXOAMMO OOECHEUUTh LEIECOOOPA3HOCTh HCIOJb30BaHUS
U(ppPOBOro MHCTpyMeHTA. [IprMeHeHne NCKYyCCTBEHHOTO MHTEIUIEKTA JTOJIKHO OBITh
CBSI3aHO C KOHKPETHOM oOpa3oBareibHOM 3amaueil. Eciam mocTaBieHHYIO 3amady
sb¢deKkTuBHEE  PEUINTh  TPATUIMOHHBIMH  XYIOXXECTBEHHBIMH  CpEICTBaMH,
ucnonp3oBanue Al He sBNsIeTCS 005S3aTEIbHBIM.

BTopeiM  yciiOBUEM  SIBISIETCS COXPAaHEHHE TBOPYECKOW CAMOCTOSTEIbHOCTH
oOyuatomierocsi. VICKyCCTBEHHbBIN HMHTEJUIEKT JOJDKEH MOoMoratb (OpMHUpOBaTh U
pa3BUBaTh XYJO0’KECTBEHHYIO HJCH), HO HE 3aMEHATH IPOLECC CaMOCTOSTEIBHOIO
PUCOBAHUS, aHAIN3a U IIPUHSTHS XyA0KECTBEHHBIX PEILICHUM.

TpeTbrM yCIOBHEM ABISIETCS pPa3BUTHE LHU(PPOBOM M BHU3YyaJIbHOW I'PAMOTHOCTH.
OOyuaromuiics  JOKEH HE  TOJBKO  yYMEThb  IOJIb30BaThCA  LM(PPOBBIMU
MHCTPYMEHTAMH, HO U KPUTUUYECKM OLIEHUBATH CO3/1aBA€MbI€ UMHU PE3YJIbTaThl. ITO
OCOOEHHO Ba)XXHO, IOCKOJBKY MCKYCCTBEHHBIM HMHTEIUIEKT CHOCOOEH CO3/1aBaTh
BU3YaJbHO YyOEIUTENbHbIE, HO XYJ0XKECTBEHHO WM COJEP)KATEIbHO HETOYHBIE
H300paKeHHUS.

YeTBepThIM yCIOBUEM BBICTYyHAET COOIOCHUE aKaleMUYECKON TOOPOCOBECTHOCTH U
aBTOpCcKuX MpaB. B ydeOHOM mpolecce HEOOXOOUMO YETKO pa3rpaHUYUBATH
COOCTBEHHBIN BKJIAJ] 00YYaIOIIErocsi U pe3ysbTaT, MOJIYYEHHBIA C MCIOIb30BAHUEM
MCKYCCTBEHHOT'O MHTEJUJIEKTA. ITO OCOOEHHO BaXKHO MPH BBITIOJIHEHUH KOHTPOJIbHBIX,
CaMOCTOSATENbHBIX U MTPOEKTHBIX PaldOT.

[IaTeIM ycllOBHEM SIBJIIETCSl TNENArornyeckoe comnpoBoxiaeHue. [IpenomasaTens
JOJDKEH ONPENEIATh eI, COACPHKAHUE U TPAaHULBI UCIIOJIb30BaHUS UCKYCCTBEHHOIO
MHTEJJIEKTa, (HOpPMYIMpOBaTh 3a/laHusl, KPUTEPUHU OLICHWBAHHSA M OPraHU30BBIBATH
pediekcuro.

PE3VIJIBTATBI HCCIIEAOBAHUS. IlpoBeneHHBII TEOPETUKO-METOIUYECKUI
aHaJIN3 MOKA3bIBAET, YTO MHTErPALIMS UCKYCCTBEHHOI'O MHTEIIJIEKTA B XYJ05KECTBEHHOE
oOpa3oBaHHWE  CIIOCOOCTBYET  PaCIIMPEHUIO  BO3MOXKHOCTEH  BHU3yaM3alllH,
WMHAVBUAyAIU3alMM U TPOCKTUPOBaHUS yueOHOM nearenbHocTH. Ocoboe 3HaueHHue
MMEET BO3MOYKHOCTh OpraHU3allid MHOTOBAPUAHTHOIO TBOPYECKOrO MOWCKA, MpPHU
KOTOPOM OOYy4aroIIUiCs MOJIy4YaeT BO3MOXKHOCTh PacCMaTpUBaTh XYA0KECTBEHHYIO
3a/1ayy C pa3JIMYHbIX BU3YaJbHBIX MTO3ULIHN.

Ucnonb3zoBanne 1UGPOBBIX  TEXHOJOIMM  TakkKe  CIOCOOCTBYET  Pa3BUTHUIO
CaMOCTOSATENbHOCTH ~ oOywaromuxcsi. Ecnum  TpaaullMOHHOE — 33JaHUE  4acTo
MpeAnojaraeT MoJIydeHHe OJHOr0 KOHEYHOro pe3yibTaTa, TO LudpoBas cpena
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MO3BOJIAET OPTaHNU30BaTh MOCIEI0BATEIBHOCTh «BAPUAHT — aHAJIN3 — U3MEHEHUE —
MOBTOpHasi TMpoBepKa». Takas JeATENbHOCTh CIIOCOOCTBYET (POPMHUPOBAHUIO
pedIeKCUBHOTO OTHOIICHHS K COOCTBEHHOMY XY/JI0’KECTBEHHOMY PE3YJIbTaTy.
Bmectre ¢ TemM »addexktuBHOCT, 1UPpOBOro OOy4YEHHUS HENIb3s OICHUBATH
UCKIIIOUMTEIPHO IO KAa4yeCTBY CO3JIaHHOTO U300pakeHus. boyee 3HaYMMBbIMU
MOKa3aTeIsIMH  SABIISIIOTCS ~ CIOCOOHOCTh  OOYYalOIIErocsi  CaMOCTOSITENTBHO
chopMyIIMPOBATH XyA0KECTBEHHYIO U110, 000CHOBAThH BEIOPAHHOE KOMITO3UIIMOHHOE
pellIeHre, OCYIIECTBUTh KPUTUYECKUI aHaIN3 BU3YaJbHOTO MaTepuaia v MpeCTaBUTh
COOCTBEHHBIN TBOPUYECKUH pe3ysbTar.
3AKJIFOUEHUE. Takum o0pa3oM, HCKYCCTBEHHBI MHTEIUIEKT U IUGPOBBIC
TEXHOJIOTUH 001a/1at0T 3HAYNTEIHHBIM TUIAKTHYECKUM MTOTEHIIUATIOM B COBPEMEHHOM
XYJOKECTBEHHOM  oOpa3oBaHMH. VX mNpUMEHEHHE MO3BOJSET  PaCIIUPUTH
BO3MO>KHOCTH BH3YyaJM3alliy y4eOHOTO MaTepuasa, OpraHu30BaTh MHOTOBAPHAHTHBIH
MOWCK XYJOXXECTBEHHBIX PELICHUH, WHIWBUIYaTU3UPOBATh 3a/JaHUS, pa3BUBATh
BH3YaJbHOE M KOMIIO3UIIMOHHOE MBIIIUIEHUE, & TAK)KE MOBBICUTH CAMOCTOSITEILHOCTD
00yyarommxcs.
Haubonee npoAyKTUBHBIM MpEACTaBISETCS TakKOM MOAXOJ, MpU KOTOPOM
MCKYCCTBEHHBIN MHTEIJIEKT BKJIFOUAETCS B CTPYKTYPY XyA0KECTBEHHOH JAESITEIbHOCTU
Ha OJTafe T[OUCKa, MOJEIUPOBaHUS W aHallh3a, TOrJa KaK OKOHYAaTEeIbHOE
XyJ0KECTBEHHOE peIlIeHHe OocTaeTcs 3a olyuatommmcs. B atom ciydae mmdpoas
TEXHOJIOTHS HE CHIYKACT 3HaYCHHUE TPATUIIMOHHOTO XYI0’KECTBEHHOTO0 00pa3oBaHuUs,
a JIOTIOJHSIET €T0 HOBBIMH CPEICTBaMU U (JOpMaMHu.
CrnenoBaTenbHO, TMEJAarorMyeckd OOOCHOBAaHHAS HMHTETPAllMs HMCKYyCCTBEHHOTO
MHTEJJIEKTa B 00y4eHHE U300pa3UTEbHOMY HCKYCCTBY MOXET paccMaTpUBAThCs Kak
OJTHO M3 TMEPCIEKTHBHBIX HANpaBJICHUN MOJEpPHU3AIMHU  XYI0KECTBEHHOTO
oOpa3oBaHusl. Ee 0CHOBHBIM pPe3yJIbTaTOM JIOJIKHO CTaTh HE MPOCTOE OCBOEHNE HOBBIX
M(POBBIX MHCTPYMEHTOB, a (OPMHUPOBAHHE CIOCOOHOCTH  O0OydYaromerocs
CaMOCTOSITENIbHO MBICIIUTh, AaHAJIU3UPOBATh, JKCIEPUMEHTHUPOBATH U CO3/1aBaTh
XYIOKECTBEHHBIA 00pa3 ¢ HCIOJBb30BAHUEM COBPEMEHHBIX TEXHOJOTHYECKHUX
BO3MOYKHOCTEM.
CIHHUCOK JIMTEPATYPbI
1. O‘zbekiston Respublikasi Prezidentining ***“Sun’iy intellekt texnologiyalarini
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TEKYIIEE COCTOAHUE NCTIOJIb30OBAHU A TUDPOBBIX
OBPA30OBATEJIbHBIX TEXHOJIOT U ITPY ITPEIIOJIABAHNH
OBA3ATEJIbHBIX YUEBHBIX [TPEJJIMETOB

Ouunosa 3amupa lllykupunnoesna
Loxmopanm Byxapckozo 2ocyoapcmeenH020 yYyHusepcumema
AnHoTamus. B nmaHHO# paboTe Hccieayercss COBPEMEHHOE COCTOSIHUE U
cneruurka BHeApeHUs HUQPPOBBIX oOpazoBaTenbHbIXx TexHonoruii (LIOT) B
mpoliecc  IpernojiaBaHusi — 00s3aTeNbHOM  TUCHUIUIMHBL  «MaTtemaTudeckoe
MOJICJIMPOBAaHUE» B BBICHIMX Y4YeOHBIX 3aBeleHUsX byxapckoro peruosa.
AHanu3upyeTcss TPAKTUYECKHH OMBIT HMHTETPAMU  CIEIHUAIN3UPOBAHHOTO
nporpammHoro otecrneuenus 1 LMS-mnaTdopM, BRISIBISIOTCS KIIOYEBbIE Oapbephbl
(MeToauyecKud NePUIUT, TEXHUYECKUE OrPAHMYEHHUS) MU MpeIaraloTcs MyTH
onTUMH3alMu  1UGpPoBOo  TpaHChOPMAIIMM  BBICIIETO  MaTEMaTUYECKOIO
oOpa3oBaHUs.
KiioueBbie cjaoBa: mupoBm3anust  oOpa3oBaHMUS, MaTeMaTHIeCKOe
MOJIeIMpOBaHuE, Bhicuiee oOpa3zoBanue, byxapa, MATLAB, Python, UKT B By3e,
cucrema HEMIS.
Current State of the Use of Digital Educational Technologies in Teaching
Compulsory Subjects
Ochilova Zamira Shukirilloevna
Doctoral student at Bukhara State University
Abstract. This paper examines the current state and specific aspects of
implementing digital educational technologies (DET) in the teaching of the
compulsory course "Mathematical Modeling" at higher education institutions in the
Bukhara region. It analyzes practical experience regarding the integration of
specialized software and LMS platforms, identifies key barriers (such as a lack of
methodological resources and technical limitations), and proposes ways to optimize
the digital transformation of higher education in mathematics.
Keywords: digitalization of education, mathematical modeling, higher
education, Bukhara, MATLAB, Python, ICT in higher education, HEMIS system.
BBegenne. MonepHu3anusi cUCTeMbl BbICIIET0 0Opa3zoBaHus PecmyOnuku
VY36ekucran OpUEHTHpPOBAHA Ha CO3/IaHUe BBICOKOTEXHOJIOTHYHOM
oOpazoBarenbHOM cpeapl. COrIacHO HAIMOHAIBHBIM CTPATETUSM ITU(POBU3AIINH,
oOsi3aTeNbHBIC (YHIAMEHTAIBHBIE JTUCIUILINHBL, (OPMUPYIOIIUE HWHKEHEPHO-
MaTeMaTHYECKOE MBIIIJICHHE CTYACHTOB, TPEOYIOT KOPEHHOTO MEPECMOTPa METOIUK
ux mnpenogaBanus. OmHON W3 TakuxX O0a30BBIX AUCIUIUIMH B TEXHUYECKUX H
YKOHOMUYECKUX HaIPaBICHUSIX BY30B SIBIISIETCS «MaremaTnueckoe
MOJICTTUPOBAaHUE». AKTyallbHOCTh TEMBI OOYCIIOBI€HAa pPa3pblBOM  MEXIY
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CTPEMUTENBHBIM PAa3BUTHEM WHCTPYMEHTAIBHBIX [U(PPOBBIX CPEICTB U PEATbHBIM
YPOBHEM MX MHTEIPallUX B aKaJeMUYECKUI IIPOLIECC BY30B PErHOHA.

OcHoBHas 9aCTh. Texkymuu Tan BHEJAPEHUs IOT.
Texymuit 3Tam BHeapeHus UUQPOBBIX TEXHOJOTMH B By3ax byxapsl
XapaKTEpU3yeTCsl MEPEXOJOM OT JEMOHCTpalMOHHOro wucnonb3oBanus MKT k
CUCTEMHOM  MHTETpaluy  CIEUUaIu3HpOBaHHbIX cpen. llpum  u3ydeHun
MaTEeMaTHYECKOTO MOJEIUPOBaHMS HU(PPOBU3ALUS CETOAHS PEAU3yeTcsl IO TPEM
OCHOBHBIM HaIlpaBJICHUAM:

l. UucrpymentanbHoe IIO pis BblumMcjeHMid. BMecTO pyTMHHBIX PYyYHBIX
pacueToB B MPAKTUKY AaKaAEMHYECKUX 3aHATUM BHEIPAKOTCS I1AKEThI
KOMITbIOTEpHOM anreopsl U si3biku nporpammupoBanus (MATLAB, Wolfram
Mathematica, a tTaxoke 6ubnuorexku Python — NumPy, SciPy, Matplotlib). 31o
MO3BOJISIET CTYJIGHTaM CMECTUTh (DOKYC C MEXaHWYECKHX apU(METUUECKHUX
onepalvii Ha aHAIU3 aJACKBAaTHOCTU CAMUX MOJECJIEH WU HHTEPIPETALNIO
MOJY4YEHHBIX PE3YJIbTATOB.

2. IlnargpopmenHoe oO0ydyeHHMe W  MeHeI:KMeHT. BHenpenue eauHOU
unpopmarmonor cucrembl HEMIS obGecnieunsio 1meHTpanu3amnuio y4eOHbIX
MaTepuagoB U MPO3PAYHOCTh KOHTPOJI 3HAHUU. OJIHAKO B pa3pe3e CI0KHOTO
MAaTeMaTH4YeCKOr0 KOHTEHTa IIPENoJaBaresii byxXapCKux By30B Takxke
BBIHY’KJICHBI TMapajulelIbHO KacTOMHU3MPOBaTh Kypchl Ha 0aze Moodle wnm
Google Classroom nns peanu3alud WHTEPAKTUBHOTO  TECTUPOBAHUS
(dbopMyIIBHBIX 0a3 U IPOBEPKH CTYJACHYECKUX MPOTPAMMHBIX KOJIOB.

3. Buzyaauzanusi IMHAMHYECKHX CHCTeM. lcmonb3oBaHWE WHTEPAKTUBHBIX
reomeTpudyeckux cpen (Hampumep, GeoGebra) mnomoraer HarISIAHO
JEMOHCTPUPOBATh TIOBEJACHHE MAaTEeMAaTHUYECKUX MOJEJICH IMpU W3MEHEHHH
TPAaHUYHBIX YCJIOBHM (B YAaCTHOCTH, MPU HU3YYEHUH (HA30BBIX MOPTPETOB
muddepeHnnanbHbIX ypaBHEHUHN U ONITUMU3AIMOHHBIX 3371a4).

Brb130BbI 7 pod1eMblI PeruoHaJIbHOM NPAaKTHKH.
HecMoTpst Ha OYEBHOHYIO MO3UTHUBHYK JIHHAMHKY, JCTAJBHBIA aHAIU3
00pa3oBaTeIbHOTO NMpoLecca BBISBUI crienuduueckue 0apbephl:

o MerToauyecknii KoHcepBaTU3M. TEXHOJOTMM 4YACTO NPUMEHSIOTCS Kak
AJIEKTPOHHBIN aHAJIOT MeJia ¥ TOCKU (TIpocTasi AEMOHCTpaIUs TOTOBBIX CIaii1oB
BMECTO HMHTEPAKTUBHOTO KOJMHIA COBMECTHO CO CTYJAEHTAaMU B pEXUME
peaIbHOrO BPEMEHH).

o S3bikoBoii Oapbep B I1O. bonbmMHCTBO TEpPEeNOBBIX OHOTUOTEK
MOJICIIUPOBAHUS, aKTYaIbHBIX IUIATUHOB U TEXHUYECKOW JOKYMEHTAIIMHA K HUM
JOCTYIIHBI TIPEUMYIIECTBEHHO HA AaHTJIMMCKOM $I3BIKE, YTO CYIIECTBEHHO
3aTPyAHSIET CAMOCTOSTEIBHYIO Pa0OTy CTYCHTOB.
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+ HepaBHomepHOCcTh 0a30BOi MOAroTOBKH. CTyNEHTHI, MPHUOBIBAIOIINE U3
aKaJeMHUYECKHX JIMIIEEB U IIKOJI OTJAJICHHBIX pailoHoB byxapckoil obnacty,
UMEIOT pa3Hbll YPOBEHb CTApPTOBOM HU(PPOBOIl I'paMOTHOCTH, UYTO 3aMEJISIET
OOLIMI1 TEMIT OCBOEHUSI CIIELIMATM3UPOBAHHOTO COPTa HA TIEPBBIX MPAKTUYECKUX
3AHATHUSAX.

3akioueHue.
Hcnonb3zoBanue MUGPPOBBIX TEXHOJOTMM MpH MPENnoJaBaHUM MaTeMaTHYeCKOTO
MOJEIMPOBaHUSI B By3axX byxapbl HaxomuTcs B ¢a3e aKTUBHOW JHIAKTHYCCKOU
amantanuu. Ilepexon BbIcHIEH IIKOJIBI Ha IJIATGOPMEHHBIE PEIICHUS CO3Aal
HEOOXOMUMBIA 0a3uc, OJHAKO KIIIOUEBHIM BEKTOPOM pPa3BUTHS JOJKHO CTaTh
OOHOBJICHHE  Y4eOHO-METOAMYECKUX  KOMIUIeKCOB.  TpeOyercs  cosnaHue
NBYSI3BIYHBIX  (Y30€KCKUI/PYCCKUI)  MHTEPAKTUBHBIX  MPAKTUKyMOB  TIO
MOJICIUPOBAHUIO W HETMPEPHIBHOE TOBBIIMICHUE KBATH(PUKAIUHA TPOhHecCOPCKO-
MPEnoAaBaTeIbCKOTO CcOoCTaBa B  OOJACTH COBPEMEHHBIX  BBIYMCIUTEIBHBIX
TEXHOJIOTUH.
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DEVELOPING AN EARLY WARNING SYSTEM FOR LOAN
CLASSIFICATION AND CREDIT RISK MANAGEMENT

Kinjayev Kattakul Nurmatovich
samurai6356693@gmail.com
Base Doctoral Student Denov Institute of Entrepreneurship and Pedagogy

ABSTRACT

This thesis examines the development of an early warning system (EWS) for
improving loan classification and credit risk management in commercial banks and
other lending institutions. The proposed framework integrates borrower-level
financial indicators, repayment behaviour, account activity, collateral quality,
sectoral conditions, and macroeconomic signals into a unified risk-monitoring
process. The study emphasizes the transition from periodic, backward-looking loan
review to continuous and forward-looking risk detection. A multi-stage architecture
Is proposed in which data are collected, transformed into risk indicators, scored
through rule-based and statistical models, and translated into traffic-light warning
categories. The results of the framework design show that an effective EWS should
not rely on a single probability-of-default estimate; it should combine quantitative
thresholds, trend deterioration, behavioural triggers, and expert review. Such an
approach can support earlier reclassification of vulnerable exposures, reduce delays
in remedial actions, strengthen provisioning discipline, and improve portfolio-level
risk visibility. The thesis also outlines governance requirements, model validation
principles, and implementation priorities for banks seeking to align internal credit
processes with IFRS 9 and modern supervisory expectations.

Keywords: early warning system, loan classification, credit risk, probability of
default, non-performing loans, IFRS 9, credit monitoring, risk indicators.

ANNOTATSIYA

Ushbu tezis tijorat banklari va boshga kredit tashkilotlarida kreditlarni
tasniflash hamda kredit riskini boshgarishni takomillashtirish uchun erta
ogohlantirish tizimini (EWS) ishlab chigish masalalarini yoritadi. Taklif etilayotgan
model garz oluvchining moliyaviy ko‘rsatkichlari, to‘lov intizomi, hisobvaraqlar
harakati, garov sifati, tarmoq holati va makroiqgtisodiy signallarni yagona risk-
monitoring jarayoniga birlashtiradi. Tadgigot davriy va ortga garab baholashga
asoslangan kredit monitoringidan uzluksiz hamda istigbolga yo‘naltirilgan riskni
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aniglash tizimiga o‘tish zarurligini asoslaydi. Ko‘p bosqichli arxitektura doirasida
ma’lumotlarni yig‘ish, risk indikatorlarini shakllantirish, ularni qoidaviy va statistik
modellar orqali baholash hamda “yashil-sarig-qizil” ogohlantirish zonalariga ajratish
taklif etiladi. Natijalar shuni ko‘rsatadiki, samarali EWS faqat bitta defolt ehtimoli
ko‘rsatkichiga tayanmasligi, balki miqdoriy chegaralar, salbiy trendlar, xulg-atvor
triggerlari va ekspert tahlilini birlashtirishi lozim. Mazkur yondashuv muammoli
kreditlarni erta aniglash, tasniflashni o‘z vaqtida yangilash, zaxiralash intizomini
kuchaytirish va kredit portfeli riskini yaxshiroq boshqgarishga xizmat giladi.

Kalit so‘zlar: erta ogohlantirish tizimi, kreditlarni tasniflash, kredit riski, defolt
ehtimoli, muammoli kreditlar, IFRS 9, kredit monitoringi, risk indikatorlari.

AHHOTAIUA

B te3uce paccmarpuBaercs pa3pabOTKa CUCTEMbI PaHHETO MPEAyHpeKICHUS
(Early Warning System, EWS), npemHazHadeHHOH IS IOBBIMICHUS KadecTBa
KJIaCCU(PUKAIMU KPEAUTOB U YIPABICHUA KPEIUTHBIM PHCKOM B KOMMEPYECKUX
O0aHkax ¥ JAPYTUX KpPEIUTHBIX opraHu3anusx. llpennmaraemas KOHIENIUA
o0benuHAeT (MHAHCOBBIC TIOKA3aTENM 3AaE€MIIUKA, IUIATEXKHYIO UCIUIUIMHY,
JIBUKEHHE 10 CYeTaM, KaueCTBO OOECIEeUEHHUs, OTpacieBble YCIOBUS U
MaKpO3KOHOMHYECKHE CHUTHAJIbl B €IWHYI0 CHUCTEMY MOHHUTOPHHIA pHUCKa.
OOOCHOBBIBAaETCS TEPEXOJ OT MEPUOAMYECKOTO U PETPOCHEKTHBHOTO aHaln3a
KPEAUTOB K HENpPEpPhIBHOMY M TMEPCIEKTUBHOMY BBISIBICHHUIO IPU3HAKOB
YXYAIIEHUS KadecTBa aKTHUBOB. lIpemmokeHa MHOTOJTamHAsg apXUTEKTYpa,
BKJItOUaroniasi cOOp AaHHBIX, (OPMUPOBAHWE HHIUKATOPOB PHCKA, OILEHKY Ha
OCHOBE MPaBUJI U CTATUCTHUECKUX MOJENIEH, a TaKKe paclpeiesieHue 3aeMIIUKOB
10 30HaM «3€JICHBIN-KENThIN-KpacHbI». Pe3yabTaThl pa3paO0oTKy MOKa3bIBAOT, YTO
abpdexrnBHas EWS He momkHA OCHOBBIBATHCS HCKIIOYUTEIBHO HA OIHOM
noKa3aTresie BeposATHOCTH nedonTa: HeoOXOAMMa HMHTETPAlUs KOJTMYECTBEHHBIX
MIOPOTOB, HETATUBHBIX TPEHIOB, IOBEIEHYECKUX TPUTTEPOB U IKCTIEPTHOU OICHKH.
Takast cuctema crmocoOCTByeT 060Jiee paHHEMY BBISIBICHUIO MTPOOJIEMHBIX KPEIUTOB,
CBOECBPEMEHHOM peKIacCH(PUKAINK, TOBBIIMICHUIO KAauyecTBAa pPE3ePBUPOBAHUS U
PO3PAYHOCTH KPETUTHOTO MOpThes.

KiroueBble cioBa: cucreMa paHHETO MPEAYyNpexACHUs, Kiaccupukauus
KpPEIUTOB, KPEIUTHBIN PUCK, BEPOATHOCTH AedoiTa, npodieMubie kpeauTsl, IFRS
9, KpeIUTHBIN MOHUTOPHHT, UHIANKATOPHI PUCKA.

universalconference.us



“'. 7™ A b == g==  INTERNATIONAL CONFERENCE ON ANALYSIS

13

Iw.u::u.r.\w.h r,u.w::y: u‘.wiﬁ I ul,\i=;v;\v:r,,: AND EXACTSCIENCES' I]F MATHEMAT'L‘S AND EXA[:T S[:IEN[:ES
Volume 03, Issue 03, 2026

INTRODUCTION

Credit risk remains one of the most material sources of potential loss for banks
because the deterioration of a borrower’s financial position is often gradual, while
formal default recognition occurs only after the risk has already become severe.
Traditional loan monitoring practices may therefore detect problems too late,
particularly when they depend mainly on overdue status, annual financial statements,
or manual portfolio reviews. An early warning system addresses this weakness by
identifying deterioration signals before a contractual default or non-performing loan
classification occurs.

The importance of early detection has increased under forward-looking
accounting and supervisory frameworks. IFRS 9 requires banks to recognize
expected credit losses and to identify significant increases in credit risk in a timely
manner. At the same time, modern supervisory practice places greater emphasis on
sound loan origination, continuous monitoring, borrower affordability, collateral
quality, and timely management of distressed exposures. Consequently, loan
classification can no longer be treated as a static accounting procedure; it must be
linked to a dynamic process of risk identification, escalation, and corrective action.

The purpose of this thesis is to develop a practical EWS architecture for loan
classification and credit risk management. The study focuses on four questions:
which indicators should be monitored, how these indicators should be combined,
how warning signals should affect loan classification and management actions, and
what governance mechanisms are necessary to prevent false alarms or delayed
intervention.

MAIN PART

An effective EWS begins with a clear data architecture. The core dataset should
integrate information from the loan management system, current and settlement
accounts, credit bureau records, financial statements, collateral registers, customer
relationship management systems, and external macroeconomic databases. These
data sources are complementary. Financial statements describe solvency and
profitability, transactional data reveal current liquidity behaviour, credit bureau data
capture indebtedness across lenders, collateral data affect loss severity, and
macroeconomic variables provide a forward-looking view of sector and regional
vulnerability.

At the borrower level, the most useful financial indicators include leverage,
debt-service coverage ratio, interest coverage ratio, current ratio, operating cash-
flow adequacy, profitability, revenue growth, receivables turnover, and capital
erosion. Deterioration should be assessed not only against fixed thresholds but also
against the borrower’s own historical trend and peer group. For example, a debt-
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service coverage ratio that remains above the formal minimum may still be an
important warning signal if it has fallen sharply over several reporting periods.

Behavioural indicators provide earlier information for retail and small-business
portfolios. Relevant triggers include increasing days past due, repeated use of grace
periods, frequent overdrafts, declining account turnover, cash withdrawal spikes,
missed salary inflows, repeated restructuring requests, utilization near credit limits,
and rapid increases in external borrowing. These variables are particularly valuable
because they can be updated daily or monthly, whereas audited financial statements
may be available only annually.

The proposed EWS combines three analytical layers. The first layer is a rule-
based trigger engine. It identifies hard events such as payments more than a
predefined number of days past due, covenant breaches, adverse legal events,
collateral impairment, or material credit bureau deterioration. The second layer uses
a statistical risk score or probability-of-default model to estimate the borrower’s
changing default risk. The third layer applies trend analysis and expert judgement to
capture information that is not fully represented in historical data, such as
management instability, a sudden loss of a major customer, supply-chain disruption,
or sector-specific regulatory change.

For operational purposes, the combined result can be translated into a traffic-
light classification. A green exposure has no material warning signs and remains
under standard monitoring. A yellow exposure shows early deterioration and should
be subject to enhanced monitoring, updated borrower information, tighter limits, or
a review of staging under IFRS 9. A red exposure shows severe deterioration and
requires immediate remedial action, intensive credit review, restructuring
assessment, collateral revaluation, or transfer to a workout unit. Importantly, the
warning category should not automatically replace regulatory asset classification; it
should serve as an input that prompts timely reassessment.

Table 1. Core EWS indicators and management responses

Indicator group Examples Warning logic Typical action
DSCR, leverage,| Threshold Request updated
Financial liquidity, breach or | financials;
profitability negative trend revise rating
DPD, overdrafts, | Repeated or Enha}ncgd _
. ) monitoring;
Behavioural account turnover, |  accelerating
AR N contact
utilization deterioration
borrower
Credit  bureau, : Reassess  PD,
. Material adverse .
External litigation, sector limits, and
event DL
stress classification

T4
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. i . Revalue
Coverage ratio, Decline in _ .
. collateral; revise
Collateral valuation  age,| coverage or
- - recovery
marketability enforceability .
assumptions
. . Portfolio
Rates, inflation, : _
. Scenario overlays; sector
Macroeconomic unemployment, - S
deterioration limits; stress
sector output )
testing

Ta

RESULTS AND DISCUSSION

The design analysis yields five principal results. First, early warning
performance improves conceptually when the system integrates both stock variables
and flow variables. Stock variables such as leverage and collateral coverage describe
the borrower’s current position, while flow variables such as changes in account
turnover, payment delays, and cash-flow volatility reveal the direction of risk. A
system based only on static ratios can therefore miss rapid deterioration.

Second, signal prioritization is essential. If every minor deviation generates an
alert, credit officers experience alert fatigue and may ignore important cases. The
framework therefore recommends a hierarchy of triggers: critical events that require
immediate escalation, material deterioration indicators that require review within a
defined period, and soft signals that become relevant only when several occur
together. This reduces noise while preserving sensitivity to genuine deterioration.

Third, loan classification should incorporate both current delinquency and
forward-looking deterioration. A borrower may still be contractually current while
its risk has increased substantially. Examples include a sharp fall in cash inflows,
repeated covenant waivers, a significant increase in external debt, or the loss of a
key market. In such cases, an EWS provides a structured basis for reviewing internal
rating, IFRS 9 staging, pricing, exposure limits, and provisioning before arrears
become severe.

Fourth, the system should be calibrated separately for major portfolio segments.
Retail, mortgage, SME, corporate, and agricultural borrowers generate different data
and exhibit different default patterns. A single universal threshold can therefore
create systematic bias. Segment-specific models, combined with a consistent
governance framework, provide a better balance between comparability and
predictive relevance.

Fifth, governance is as important as model accuracy. Each alert should have an
owner, escalation deadline, documented resolution, and audit trail. Model
performance should be monitored through back-testing, stability analysis,
discriminatory power, calibration, and override statistics. Management should also
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review whether alerts lead to timely actions and whether repeated false positives are
concentrated in particular segments. Without these controls, an EWS can become a
reporting exercise rather than a genuine risk-management mechanism.

A practical implementation sequence can be organized into four stages. Stage
1 establishes a minimum viable EWS using high-quality internal behavioural and
delinquency data. Stage 2 adds borrower financial ratios and credit bureau
information. Stage 3 introduces statistical or machine-learning models and
macroeconomic overlays. Stage 4 integrates the system with pricing, IFRS 9 staging,
collections, restructuring, and portfolio stress testing. This phased approach limits
implementation risk and allows institutions to improve data quality before
introducing more complex models.

The main limitation of the proposed framework is that its predictive
effectiveness depends on data completeness, local portfolio characteristics, and
institutional calibration. Therefore, the indicator set and thresholds should not be
copied mechanically from another bank. They must be validated against the
institution’s own default history and adjusted for product type, borrower segment,
reporting frequency, and economic environment.

CONCLUSION

An early warning system is a critical bridge between loan monitoring, loan
classification, expected credit loss measurement, and active credit risk management.
Its primary value lies not in generating more data, but in transforming dispersed
information into timely and prioritized management signals. The proposed
framework combines financial ratios, behavioural indicators, external information,
collateral quality, and macroeconomic factors within a three-layer analytical
structure consisting of rule-based triggers, statistical risk scoring, and expert
judgement.

The study concludes that an effective EWS should be forward-looking,
segment-specific, explainable, and directly linked to management actions. Green,
yellow, and red risk zones can simplify escalation, but the underlying thresholds
must be calibrated and independently validated. Banks should also avoid excessive
dependence on a single model or probability-of-default estimate. The strongest
approach is a hybrid system in which quantitative analytics support, rather than
replace, professional credit judgement. When embedded into governance,
provisioning, limit management, and workout processes, such a system can improve
the timeliness of loan reclassification, reduce credit losses, and strengthen the
resilience of the loan portfolio.
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MACROECONOMIC FACTORS INFLUENCING NON-
PERFORMING LOANS IN AFGHAN BANKS

Ahmadi Muhammad Naim
naim.ahmadil@gmail.com

Abstract. Non-performing loans (NPLs) are an important indicator of credit
risk and banking-sector stability. This study examines the potential influence of
macroeconomic factors on non-performing loans in Afghan banks, focusing on
economic growth, inflation, unemployment, and exchange rate movements. The
study uses a qualitative analytical approach based on academic literature and reports
from international institutions. It discusses how economic instability can affect
borrowers’ repayment capacity and the quality of banks’ loan portfolios. The World
Bank has identified rising non-performing loans, regulatory uncertainty, and
constrained lending activity as continuing challenges for Afghanistan’s banking
sector. The study highlights the importance of macroeconomic monitoring, effective
credit assessment, and stronger financial supervision. It concludes that integrating
economic indicators into credit risk management may help banks identify
vulnerabilities and improve resilience. Further empirical research using reliable
banking-sector data is needed to establish the magnitude of these relationships.

Keywords: non-performing loans, macroeconomic factors, credit risk,
Afghan banks, inflation, economic growth, financial stability.

1. Introduction

Banks play a significant role in economic development by providing loans to
households and businesses. However, lending creates credit risk when borrowers are
unable to repay their obligations. When overdue loans accumulate, banks may
experience lower profitability, reduced liquidity, and weaker capacity to provide
new credit.

Macroeconomic conditions can influence the likelihood of loan repayment.
Economic growth may improve business revenues and household incomes, while
economic contraction can reduce borrowers’ financial capacity. Inflation may
increase living and operating costs, and unemployment may reduce household
income. Exchange rate fluctuations can create additional difficulties for businesses
that depend on imported goods or have foreign-currency liabilities.

These issues are particularly relevant to Afghanistan. The World Bank’s April
2025 report described the banking sector as fragile, highlighting rising non-
performing loans, regulatory uncertainty, and constrained lending activity (World
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Bank, 2025a). Understanding the relationship between macroeconomic conditions
and loan quality is therefore important for improving credit risk management.

The objective of this study is to examine the principal macroeconomic factors
that may influence non-performing loans in Afghan banks and to identify practical
measures for reducing credit risk.

2. Literature Review and Methodology

Previous studies have examined the relationship between macroeconomic
conditions and non-performing loans. Louzis, Vouldis, and Metaxas (2012)
highlighted the relevance of macroeconomic and bank-specific factors in explaining
loan quality in Greece. Klein (2013) also examined the determinants of non-
performing loans and their relationship with macroeconomic performance.

Anita, Tasnova, and Nawar (2022) investigated macroeconomic determinants
of non-performing loans across eight South Asian countries, including Afghanistan,
using data from 2008 to 2019. Their study provides a regional perspective on the
relationship between economic conditions and banking-sector credit risk.

Based on this literature, four main macroeconomic factors are considered in
the present study.

Table 1.

Macroeconomic factors and their potential relationship with NPLs

‘

Stronger economic activity
may improve borrowers’
repayment capacity.
Higher prices can reduce
purchasing  power and
increase business costs.
Lower household income can
increase repayment
difficulties.
Currency changes can affect
import-dependent businesses
and foreign-currency
borrowers.

Source: Author’s synthesis based on Louzis et al. (2012), Klein (2013), and
Anita et al. (2022).

This study adopts a qualitative analytical approach based on a review of
academic literature and secondary information from the World Bank and other
relevant institutions. It does not estimate a statistical model or claim to establish
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causal relationships. The proposed relationships should be tested through future
empirical research using consistent data on non-performing loans and
macroeconomic indicators.

3. Macroeconomic Conditions and Non-Performing Loans in Afghanistan

Afghanistan’s banking sector operates under challenging economic and
institutional conditions. Although economic activity has gradually recovered,
persistent poverty, unemployment, external vulnerabilities, and limited access to
formal finance continue to affect the broader economic environment (World Bank,
2025a).

The World Bank reported that credit to the private sector declined from 2.4%
of GDP in December 2023 to 2.0% in December 2024. It also identified rising non-
performing loans as a concern for banking-sector stability (World Bank, 2025a).
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Table 2.
Selected indicators of Afghanistan’s banking environment

Indicates a modest
economic recovery.

Shows the limited
depth of formal bank
lending.

Indicates a further
decline in credit relative

to GDP.
Rising  NPLs Highlights the
identified as a  importance of monitoring
concern credit risk.

Source: World Bank (2025a). The indicators describe the economic and
banking environment; they do not establish that changes in private-sector credit
were caused by NPLs.

The figures illustrate the constrained role of formal bank lending in
Afghanistan’s economy. However, a decline in private-sector credit is not the same
as an increase in the NPL ratio. The two indicators should be interpreted separately.

4. Discussion and Recommendations

The analysis suggests several ways in which macroeconomic conditions may
affect loan quality. First, weak economic growth can reduce business profitability
and household income, making debt repayment more difficult. Second, inflation may
increase the costs faced by households and firms, although its effect depends on
income adjustments and loan terms. Third, unemployment can reduce borrowers’
ability to meet scheduled payments. Finally, exchange rate volatility may increase
financial pressure on businesses exposed to imported inputs or foreign-currency
obligations.

To manage these risks, Afghan banks should strengthen borrower assessments
and regularly monitor changes in income, business performance, and repayment
behaviour. Banks should also consider macroeconomic scenarios when evaluating
their loan portfolios. Financial regulators can support these efforts by improving the
transparency, consistency, and availability of banking-sector data.

These measures should complement effective lending standards, sound
internal controls, and regular supervision. Macroeconomic indicators are useful
warning signals, but they cannot fully explain the performance of individual
borrowers or banks.
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5. Conclusion

Macroeconomic factors may play an important role in determining non-
performing loans in Afghan banks. Economic growth, inflation, unemployment, and
exchange rate movements can influence borrowers’ financial conditions and
repayment capacity. Afghanistan’s fragile banking environment and constrained
lending activity make effective credit risk management particularly important.

This study recommends stronger borrower monitoring, the use of
macroeconomic indicators in risk assessment, regular portfolio reviews, and
improved financial reporting. Nevertheless, the analysis is based on secondary
sources and does not quantify the independent effect of each factor on non-
performing loans. Future research should use reliable time-series or bank-level data
to test these relationships and determine which indicators are most useful for
predicting credit risk.
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Abstract

Background: Abnormal uterine bleeding (AUB) is a symptom rather than a
single disease, and diagnostic failure may follow when the bleeding phenotype is
mistaken for an etiological diagnosis. The International Federation of Gynecology
and Obstetrics (FIGO) PALM-COEIN system provides a common vocabulary for
structural and nonstructural causes, but its practical diagnostic value depends on
examination strategy, phenotype documentation, access to investigations, and
competing risks. Objective: To critically evaluate the role of PALM-COEIN in
triage, etiological work-up, longitudinal care, and real-world evidence generation,
with particular attention to digital decision support and feasibility in Uzbekistan.
Methods: An integrative narrative synthesis was organized around FIGO revisions,
NICE and ACOG guidance, comparative diagnostic principles, and authoritative
methodological and regulatory resources. No primary patient data were collected, no
original meta-analysis was performed, and advanced causal or artificial-intelligence
methods are described as potential study designs rather than completed analyses.
Results: Classification supplies an operational differential diagnosis but does not
independently establish etiology or quantify the accuracy of ultrasound,
hysteroscopy, or histopathology. Pregnancy exclusion and assessment of
hemodynamic stability precede routine classification. Clinical features help choose
investigations: hysteroscopy is particularly relevant to suspected cavity pathology,
whereas ultrasonography assesses myometrial disease. Ovulatory, coagulation,
endometrial and iatrogenic processes frequently require history and laboratory
interpretation rather than imaging alone. Multiple PALM-COEIN categories may
coexist, and apparently incidental lesions should not automatically be considered
causative. Real-world implementation requires structured bleeding data,
standardized coding, quality assurance and careful control of confounding.
Conclusion: FIGO PALM-COEIN is most useful as a diagnostic reasoning and
communication framework embedded within risk-sensitive assessment; it is not a
stand-alone diagnostic test. Implementation should be audited against clinically
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meaningful outcomes such as diagnostic delay, anemia, unnecessary procedures,
patient-reported symptoms and safe referral.

Keywords: abnormal uterine bleeding; FIGO; PALM-COEIN; heavy
menstrual bleeding; endometrial polyps; adenomyosis; leiomyoma; endometrial
hyperplasia; ovulatory dysfunction; hysteroscopy; transvaginal ultrasonography;
real-world evidence; clinical decision support; diagnostic safety.

1. Introduction

Clinical framing

AUB comprises disturbances of bleeding frequency, regularity, duration or
volume and requires a structured symptom description before causal attribution.
FIGO System 1 formalizes the phenotype; System 2, PALM-COEIN, organizes
possible etiologies. The distinction matters because a patient may have both a
sonographically visible lesion and an independent endocrine driver of irregular
bleeding. Calling every visible fibroid the cause of bleeding creates attribution bias
and risks inappropriate intervention [1,2].

The dual FIGO architecture

The structural group contains Polyp (P), Adenomyosis (A), Leiomyoma (L),
and Malignancy/hyperplasia (M). Nonstructural categories are Coagulopathy (C),
Ovulatory dysfunction (O), Endometrial disorders (E), latrogenic causes (I) and Not
otherwise classified (N). AUB-L is further characterized by anatomical relationship
to the cavity. The classification supports coexistence rather than insisting on a single
diagnosis, reflecting the heterogeneity of reproductive-age bleeding [1].

Why the framework matters

The central diagnostic challenge is not only distinguishing a structural lesion
from a functional process; it is deciding which findings are actionable given the
person’s age, pregnancy intentions, stability, anemia burden, medication history and
malignancy risk. Standardization can improve referral documentation and
longitudinal audit, but cannot repair poor examination technique or absent
histological confirmation [2,3].

Real-world data and evidence

Real-world data (RWD) include routine electronic medical records,
prescriptions, laboratory records, registries and patient-generated reports; real-world
evidence (RWE) describes clinical inferences obtained through appropriate analysis
of such data. In AUB, RWD may estimate diagnostic delay and treatment persistence
but often incompletely records actual bleeding volume, adverse experiences and the
reasons for treatment choices. Administrative diagnostic codes are not equivalent to
validated FIGO phenotypes [7,8].
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Efficacy, effectiveness and trials

Randomized controlled trials (RCTs) estimate treatment efficacy under defined
eligibility, protocol and follow-up conditions. Effectiveness in routine care may
differ when patients have multiple coexisting etiologies, irregular adherence,
unavailable investigations or incomplete follow-up. RCTs reduce confounding in
specified comparisons; nonrandomized RWE contributes transportability and
longer-term trajectories but remains vulnerable to confounding by indication,
immortal-time bias and measurement error. Neither source should be treated as
universally superior [7,9].

International governance

WHO emphasizes human oversight and fair, explainable deployment of Al;
FDA’s RWE framework and evolving Al-enabled device guidance address evidence
fitness, verification and lifecycle risk; EMA uses routinely collected healthcare data
through mechanisms including DARWIN EU. These initiatives offer transferable
principles for research quality, not an endorsement of any AUB-specific prediction
model [7,8,10].

Clinical Al opportunities

Image analysis could assist characterization of uterine lesions, while natural-
language processing may identify missed AUB descriptions in unstructured
gynecology notes. Clinical decision support should first prioritize high-harm
omissions such as hemodynamic compromise, possible pregnancy and endometrial
pathology. Al predictions cannot replace a complete menstrual and medication
history or shared decisions about examination and treatment [10].

2. Materials and Methods

Study design: critical integrative narrative review with a diagnostic-pathway
focus. Sources were located through targeted searches of PubMed-indexed FIGO
material and clinical guidance, with reference to international methodological
documentation. PubMed, Scopus, Web of Science, Embase and Cochrane Library
are recommended search repositories for a subsequent reproducible systematic
review; no claim is made that each was independently searched or exhaustively
screened for this manuscript. Journal sites and institutional regulatory pages were
consulted as applicable. Searches prioritize 2020-2026 materials while retaining
foundational FIGO terminology and relevant earlier clinical guidance. No protocol
was registered and no PRISMA flow diagram, pooled effect estimate or invented
screening count is presented.

Inclusion logic prioritized consensus classification documents, professional
guidelines, diagnostic comparative evidence, eligible systematic reviews,
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methodology papers and regulatory material whose population, indication and
version were identifiable. Exclusions concerned pregnancy-related bleeding
misclassified as nongravid AUB, studies without relevant etiological resolution,
unclear reference standards and claims of algorithmic accuracy unsupported by
external validation. The hierarchy of certainty distinguishes confirmed published
evidence, reasoned clinical interpretation and prospectively proposed methods.

Extraction framework: for each clinically applicable source we recorded patient
context, type of bleeding, reference standard, index test, diagnostic threshold,
verification approach, blinding where reported, comorbid causes, and clinical
consequences. Comparative observations were synthesized narratively because
heterogeneity in case selection, reference standards and endpoints makes naive
pooled accuracy estimates misleading. Risk of bias is discussed using QUADAS-2
concepts for diagnostic work and ROBINS-I concepts for nonrandomized
interventions; these tools are not presented as formally scored within this narrative
manuscript.

Propensity-score matching (PSM)

For a future comparative AUB cohort, estimate treatment or investigation
propensity from pre-index bleeding severity, age, parity, comorbidity, medication
exposure and imaging availability; match patients in the area of overlap and assess
standardized mean differences. Matching alone does not resolve unmeasured
confounding.

Inverse probability weighting (IPW)

Construct stabilized weights from the probability of observed exposure and
possibly censoring, inspect positivity violations and extreme weights, and present
balance diagnostics. A strategy comparison such as immediate hysteroscopy versus
initial sonography requires a clear time zero and a prespecified eligibility rule.

Cox regression and survival analysis

Time-to-event analysis can model time to definitive diagnosis, recurrence or
surgery when censoring is properly represented. Proportional hazards should be
assessed; competing events (such as hysterectomy versus medical control) may
require cause-specific or subdistribution approaches.

Kaplan—Meier estimation

Kaplan—Meier curves can estimate time to recurrence or further intervention,
but they require unambiguous event definitions, aligned starting dates and defensible
noninformative censoring assumptions. They are not appropriate substitutes for
cross-sectional diagnostic accuracy studies.
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Target trial emulation

Specify eligibility, strategies, assignment time, follow-up, endpoints, causal
contrast and analysis plan before examining routine records. Avoid immortal-time
bias by aligning treatment assignment with follow-up start; use sensitivity analyses
for treatment crossover.

Causal inference

Draw a directed acyclic graph distinguishing confounders (age, pregnancy
intentions, anemia severity), mediators (treatment response), colliders (specialist
referral) and outcomes. Selection into tertiary services can create collider bias when
comparing diagnostic modalities.

Machine learning

Train interpretable baselines (regularized regression) before random forests,
gradient boosting or nonlinear classifiers. Evaluate calibration, discrimination,
decision-curve net benefit and generalizability rather than AUROC alone; keep
patient-level temporal test splits.

Deep learning

Deep neural networks can investigate sonographic images or pathology whole-
slide scans, but performance is vulnerable to equipment distribution shift, annotation
noise, referral enrichment and label leakage. No diagnostic deep-learning model was
developed here.

Natural-language processing (NLP)

Extract menstrual duration, flooding, intermenstrual bleeding, medication
exposure and treatment preference from clinical notes with audited dictionaries or
language models; adjudicate negation, temporal context and duplicate episodes.

Reinforcement learning and LLMs

Reinforcement learning remains investigational for sequential care strategies
because counterfactual validation is difficult; large language models can assist
record abstraction or patient education only with provenance, hallucination
safeguards and clinician oversight.

3. Results: Evidence Synthesis

The findings below are literature-derived clinical and methodological findings,
not outputs of a new patient cohort. This section is organized as a diagnostic decision
architecture rather than as a series of unverified quantitative comparisons.

Category Clinical target Primary
evidence route

AUB-P Cavity polyp Hysteroscopy /
appropriately
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selected intracavitary
Imaging

AUB-A Adenomyosis Transvaginal
ultrasound, MRI if
unresolved

AUB-L Fibroids Pelvic
ultrasound and
localization relative
to cavity

AUB-M Hyperplasia/malignancy Risk-sensitive
histological
investigation
AUB-C Bleeding disorders Personal/family
history and targeted
hemostasis work-up
AUB-O Ovulatory dysfunction Pattern,
endocrine
assessment when
appropriate

AUB-E Primary  endometrial Diagnosis after
disorder competing
structural/systemic
causes considered

AUB-I Medication/device- Chronology of
associated treatment and
exposure
AUB-N Other poorly classified Individualized
processes specialist assessment

3.1 Diagnostic safety before etiological labeling

In acute bleeding, classification must not delay vital-sign assessment or
stabilization. A urine or serum pregnancy test is essential when pregnancy is
possible, even when the eventual focus is nonpregnant AUB. Symptoms suggesting
hypovolemia, syncopal events, severe anemia or active hemorrhage require urgent
management. FIGO terminology becomes most useful after immediately dangerous
causes have been addressed [4].

3.2 System 1: standardized description

Frequency, regularity, duration, perceived blood loss and intermenstrual timing
should be recorded explicitly. Clinicians should distinguish regular heavy bleeding
from unpredictable anovulatory episodes and document how symptoms affect
functioning. Routine datasets tend to capture a generic “menorrhagia” code without
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the nuance needed to determine etiology. A symptom dictionary can be embedded
in clinical forms without forcing patients to memorize medical terminology [1,2].

3.3 Polyp and cavity pathology

Endometrial polyps may present with intermenstrual spotting or heavy
bleeding, but sonographic detection does not prove causality. Hysteroscopy provides
direct visualization and potentially targeted therapy when cavity pathology is
suspected. NICE recommends outpatient hysteroscopy under specified clinical
patterns, highlighting that procedure choice should depend on prior probability,
patient preference and access rather than a uniform test applied to all [3].

3.4 Adenomyosis

Dysmenorrhea, a tender enlarged uterus and characteristic myometrial findings
may support adenomyosis. Transvaginal ultrasonography is usually practical for
first-line assessment; MRI can be a problem-solving modality when the ultrasound
window is limited or concurrent complex uterine disease obscures interpretation.
Overlapping endometriosis, fibroids and age-related features complicate causal
attribution, and a negative scan does not eliminate all clinically important disease
[3].

3.5 Leiomyoma

The probability that a leiomyoma explains bleeding depends on lesion size,
number, and especially cavity distortion; classification should therefore include
more than a simple present/absent flag. Submucosal lesions are often more clinically
relevant to bleeding than incidental serosal lesions, although exceptions occur.
AUB-L should be cross-coded with other causes when ovulatory dysfunction or
coagulation disorders coexist [1].

3.6 Hyperplasia and malignancy

AUB-M is a diagnostic risk category with disproportionately important
consequences. Persistent intermenstrual bleeding, obesity-associated infrequent
heavy bleeding, prolonged unopposed estrogen exposure or treatment failure may
prompt further evaluation. Selection of biopsy strategy depends on the clinical
situation and jurisdictional guidelines; the NICE HMB pathway favors biopsy at
hysteroscopy for specifically high-risk women and does not recommend blind
biopsy as a routine HMB test [3].

3.7 Coagulopathy

Heavy bleeding starting near menarche, recurrent epistaxis, bruising and a
family history of abnormal bleeding may suggest a hemostatic disorder. Screening
instruments and specialist investigations must account for prior hormone use, acute
iliness and sample timing. A normal ultrasound cannot exclude an inherited bleeding
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disorder, so diagnostic work must remain broader than structural imaging alone
[1,4].

3.8 Ovulatory dysfunction

Irregular cycles with unpredictable heavy bleeding commonly arise from
ovulatory dysfunction, but the label should not substitute for determining likely
causes such as PCOS, thyroid abnormalities, hypothalamic disorders or
perimenopausal transition. FIGO’s separate HyPO-P framework adds etiological
granularity after ovulatory dysfunction has been identified and helps prevent an
overly ovarian-centered interpretation [5,6].

3.9 Primary endometrial processes

AUB-E denotes local endometrial disturbance in the absence of another
sufficiently explanatory process. Itis not a default label for every patient with normal
ultrasound findings. Endometrial hemostasis involves prostaglandin pathways,
vasoconstriction, fibrinolysis and tissue repair; interpretation depends on compatible
phenotype and exclusion of competing categories rather than on one routine
molecular assay [1].

3.10 latrogenic and otherwise classified causes

Anticoagulants, hormonal contraception, intrauterine devices, endocrine
medicines and treatment interruptions can influence bleeding patterns. A time-
stamped medication history often has greater diagnostic value than indiscriminate
hormonal testing. Surgical scars and unusual anatomical processes may enter the N
category when they do not fit existing definitions; coding should describe
uncertainty instead of falsely creating a definitive diagnosis [1].

3.11 Coexisting etiologies

AUB is seldom an exercise in choosing a mutually exclusive checkbox. A
patient with both endometrial polyp and PCOS can have structural and ovulatory
contributions, and a person with fibroids and anticoagulation may experience
compounded bleeding. A diagnostic record should specify which findings are
confirmed, suspected or possibly incidental, and revisit causal attribution after
treatment response or additional pathology results.

3.12 Ultrasound selection

Transvaginal ultrasound offers accessible evaluation of uterine anatomy but is
reader-dependent and less definitive for certain intracavitary lesions.
Transabdominal scanning may help when transvaginal scanning is declined or
anatomically unsuitable. Diagnostic sensitivity should never be reported without the
patient spectrum, comparator and reference standard; enriched surgical cohorts
exaggerate apparent certainty when generalized to primary care [3].
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3.13 Hysteroscopy and histology

Hysteroscopy offers direct cavity examination and can facilitate targeted
histological sampling. It does not evaluate the external myometrium as well as
imaging, and normal appearances do not remove every reason to pursue tissue
diagnosis. Biopsy limitations differ between diffuse pathology and focal lesions; a
coherent investigation strategy should specify how discordant findings are
reconciled [3].

3.14 Hematologic and endocrine tests

A complete blood count helps quantify anemia, with iron status assessed where
appropriate; targeted thyroid or endocrine testing is justified when symptoms
suggest an underlying dysfunction. Broad hormone panels without a clinical
question may create false positives, inconsistent interpretation and avoidable costs.
Test ordering should be matched to phenotype and differential diagnosis, not driven
by the presence of an administrative AUB code.

3.15 Diagnostic hierarchy and red flags

A risk-stratified pathway separates immediate safety assessment, phenotyping,
examination, targeted imaging, histological evaluation when indicated, and later
reassessment. It includes explicit review of pregnancy status, bleeding severity,
anemia burden, malignancy risk and reproductive intentions. The framework is
intended to reduce unsafe delay, not compel invasive investigations in patients with
uncomplicated low-risk symptoms [3,4].

3.16 Patient-reported outcomes

Bleeding volume alone incompletely represents disease burden. Fatigue,
missed work, anxiety, sexual and reproductive concerns, and dissatisfaction with
treatment are relevant outcomes that may alter management despite an unchanged
imaging label. Patient-reported outcomes can distinguish symptom control from
etiological resolution and should be collected using consistent questions at
appropriate follow-up intervals.

3.17 Electronic medical records

Electronic health records are useful for tracing bleeding presentations,
laboratory trends, completed investigations and referral intervals. Their main
limitation is variable coding granularity: AUB-O may be inferred from a clinician
note while the coded diagnosis remains “heavy menstrual bleeding.” A registry built
for FIGO analysis must preserve narrative provenance, pregnancy exclusion and
certainty of classification.

3.18 Electronic prescribing data

Prescription streams document tranexamic acid, hormonal preparations, anti-
inflammatory medicines and other relevant exposures, but a prescription does not
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prove medication use. The distinction between prescribed, dispensed and taken
doses becomes essential in effectiveness analyses. Linking repeat prescription events
to bleeding outcomes without controlling severity risks confusing treatment
selection with treatment effects.

3.19 Laboratory and imaging data

Laboratory systems contribute hemoglobin, ferritin and selected endocrine or
coagulation results; imaging archives provide structural findings and measurements.
Device types, operator experience and report templates differ between institutions.
Structured report elements describing lesion location and whether cavity distortion
exists allow more clinically relevant classification than imaging “positive” or
“negative” fields.

3.20 Registries, insurance and pharmacovigilance

National clinical registries can monitor regional inequities and management
trajectories if definitions are consistent. Insurance claims broaden follow-up but
encode reimbursement events, not complete symptom histories. Pharmacovigilance
reports provide safety signals that require careful adjudication and lack reliable
exposed denominators; they must not be interpreted as comparative incidence
without additional data.

3.21 Wearables and mobile applications

Cycle-tracking applications could provide longitudinal phenotype information
that episodic clinic visits miss, but app adoption is selective and menstrual logs are
subject to recall, reporting and algorithmic bias. Wearable physiology cannot
currently replace etiological examination. A clinically safe implementation requires
informed consent, clear data retention rules, and meaningful access for patients
without smartphones.

3.22 RWE evaluation of diagnostic pathways

Routine data can compare pathways such as immediate hysteroscopy versus an
ultrasound-first strategy for time to diagnosis and number of unnecessary
procedures. However, women referred directly for hysteroscopy may have more
concerning symptoms or higher malignancy risk. Propensity adjustment requires
recorded indication, severity, referral pathways, fertility intent and clinician
availability; residual confounding must be highlighted rather than hidden.

3.23 Treatment efficacy versus effectiveness

Clinical trials of symptom treatments should not be translated automatically to
everyday AUB care where adherence, concurrent causes and follow-up differ. An
intervention can reduce bleeding without correcting the underlying cause, and an
etiologically definitive procedure may be unacceptable to someone prioritizing
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fertility. Patient-centered comparative effectiveness therefore requires both
symptom and preference-sensitive outcomes.

3.24 Machine learning and image recognition

A supervised model could prioritize women for additional evaluation by
combining symptom pattern, age, anemia, obesity, medication exposures and
imaging findings. The correct benchmark is usual clinical care, not an artificially
weak algorithm. External calibration, error analysis in younger versus older patients
and prospective studies of clinician override are prerequisites to any clinical
recommendation.

3.25 Deep learning and natural language processing

Deep-learning analysis of ultrasound may assist lesion segmentation, but a
reliable ground truth is particularly challenging when reference diagnoses differ by
pathology, imaging or treatment response. NLP applied to free-text notes may
identify previously undocumented intermenstrual bleeding, although negation,
menstrual history copied between visits and historical medication exposures can
contaminate labels.

3.26 Reinforcement learning and large language models

Sequential treatment optimization via reinforcement learning is an appealing
research idea but observational datasets rarely contain complete counterfactual
outcomes. Large language models may support explanatory summaries or clinical
documentation only if unsupported recommendations are actively blocked. Neither
method should independently assign malignancy risk or bypass tissue-based
evaluation.

3.27 Drug-effect prediction across conditions

Prediction models developed in diabetes, cardiology, oncology, infectious
disease or neurology provide useful methodological lessons on treatment
heterogeneity, but they cannot be imported as calibrated AUB prediction models.
Shared exposures (obesity, anticoagulation, chronic disease medication) influence
management and safety; disease-specific endpoints and validation remain
mandatory.

3.28 Safety analytics and adverse drug reactions

Monitoring adverse reactions to antifibrinolytics, hormonal therapy or devices
demands the distinction between suspected reports and confirmed causal events.
Signal detection can flag unexpected reporting patterns; formal evaluation requires
exposure denominator, indication and competing causes. Safety models should not
reward undertreatment of severe bleeding by treating all medication exposure as an
avoidable hazard.
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3.29 Precision gynecology

A personalized approach integrates reproductive goals, anemia severity, lesion
anatomy, endocrine profile and medication contraindications. Biomarker-driven risk
prediction is less mature than imaging and histology for many AUB etiologies.
Pharmacogenomic or pharmacogenetic testing should not be promoted as routine
FIGO triage in the absence of validated clinical utility and guideline endorsement.

3.30 Cost, access and clinical implementation

Triage efficiency depends on local access to ultrasound, hysteroscopy,
pathology and follow-up. A simple high-quality FIGO form may outperform a
technically sophisticated system that lacks staffing and patient continuity. Economic
assessment should consider missed malignancy, repeat visits, time away from work,
fertility consequences and avoidable emergency treatment, not only unit procedure
price.

4. Discussion

Interpretation of classification utility

PALM-COEIN is a semantic and diagnostic organization system rather than a
laboratory assay with an intrinsic sensitivity and specificity. Claims that FIGO
classification itself “detects” a percentage of diseases conflate diagnostic pathways
with coding. Comparative effectiveness should instead ask whether embedding the
classification changes correct referral, missed disease, time to appropriate
investigation or unnecessary surgery. A classification is useful when it modifies
behavior and measurement, not simply when every clinic form contains nine
checkboxes.

Internal and external validity

Tertiary gynecology services are enriched for refractory and complicated
presentations. A cohort in which all participants undergo hysteroscopy differs
profoundly from unselected primary-care patients, many of whom may have low-
risk bleeding requiring no invasive investigation. Spectrum effects influence positive
and negative predictive values; verification bias occurs if histology is performed
only in individuals with abnormal imaging. Both issues can make a diagnostic
pathway appear more reliable than it will be in the intended population.

Comparative guideline considerations

FIGO provides an etiological language, NICE recommends differential
selection of investigation based on clinical suspicion, and ACOG guidance
emphasizes stabilization in acute AUB. These documents answer different questions
and should not be treated as competing diagnostic accuracy trials. An appropriate
pathway combines their complementary functions: emergency triage, symptom
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characterization, diagnosis-specific investigation, informed choice and outcome
reassessment. Differences across national biopsy policies also mean that a procedure
recommended in one setting cannot simply be described as universal.

Algorithmic bias

Bias can enter at symptom documentation, specialist referral, imaging access,
pathology verification and algorithm training. If only insured, urban or tertiary-care
patients receive definitive diagnostic work-up, an Al system may learn to predict
service access rather than biological pathology. Demographic group audits should
report both predictive accuracy and rates of missed high-risk pathology across age,
geography, financial access and disability groups, subject to lawful and ethical data
collection.

Data quality and missingness

Missing laboratory values may reflect clinical judgment, patient reluctance,
transport cost or unavailable tests; consequently, missingness is rarely completely at
random. Complete-case analysis can bias estimated diagnostic patterns. Multiple
imputation may be defensible for appropriate variables under explicit assumptions,
but missing histology from women never offered a biopsy requires a different
verification-bias strategy. Every model should publish completeness tables and
clarify what each “unknown” field represents.

Explainable Al and calibration

Feature attribution tools can identify influential predictors but cannot establish
biological causation. A model assigning high importance to referral source may
expose site practice rather than disease mechanism. Predicted risk must be calibrated
in settings with different baseline incidence; for safety-critical use, threshold
selection should reflect the harm of missed malignancy and the burden of
unnecessary procedures. Clinician override, audit logs and model monitoring should
remain available.

Ethical Al

WHO principles emphasize autonomy, safety, transparency, accountability,
inclusiveness and responsiveness to context. For reproductive health records,
privacy risks are substantial because menstruation, fertility plans and sexual-health
information are highly sensitive. Patients need understandable notice about data
reuse, meaningful consent where applicable, and routes to correct inaccuracies.
Human clinicians must retain responsibility for the interpretation of uncertain or
conflicting information [10].

Regulatory science

An Al-enabled device should be assessed for its specified intended use, not a
vague claim to enhance gynecology. Developers need a locked evaluation dataset,
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analytic validation, clinical validation, postdeployment surveillance and change-
control procedures. FDA’s general RWE and device frameworks, and EMA’s
DARWIN EU infrastructure, provide examples of evidence-generation and
governance directions. Their existence does not constitute regulatory approval of a
specific AUB model.

Clinical decision support

The most immediately feasible intervention may be a rules-based reminder
rather than a neural network. A tool can prompt exclusion of pregnancy, record
severity, identify anemia assessment needs, document medications and ensure that
postmenopausal bleeding is not incorrectly managed under reproductive-age FIGO
pathways. Every alert should show its logic and support contextual dismissal;
excessive false alerts can degrade clinical vigilance.

RWD and transportability

Healthcare pathways depend on insurance coverage, transport, cultural
preferences and clinical capacity. A treatment effect estimated from a highly
resourced service may not transport to rural settings where follow-up and diagnostic
histology are delayed. Multisite analysis should explicitly evaluate effect
modification by access and center rather than assuming one nationwide estimate
applies everywhere. Reporting must distinguish evidence for classification
harmonization from evidence for patient benefit.

Treatment safety across specialties

The discussion of drug-effect prediction in diabetes, cardiovascular disease,
oncology, infectious disorders and neurology is methodologically relevant because
comorbidity and co-prescription affect bleeding risks. Nevertheless, drug-response
models validated for those conditions should not be repackaged as gynecological
clinical tools without direct validation. Anticoagulant-associated bleeding and
possible drug interactions are clinically germane to AUB; generalized Al enthusiasm
IS not a substitute for indication-specific pharmacovigilance.

Clinical heterogeneity and fertility

A definitive procedure is not equivalent to an optimal outcome for every
patient. Fertility intention, age, anemia, pain and preference can change the relative
value of medical and procedural approaches even when the FIGO category is the
same. Decision analyses should therefore specify both clinical and patient-valued
endpoints, avoiding a single success variable that masks unacceptable tradeoffs. The
ability to code coexisting PALM—COEIN categories supports this patient-centered
reasoning.
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Temporal classification and reassessment

Bleeding etiology may change after pregnancy, initiation of contraception,
menopause transition, development of a fibroid or treatment of an endocrine
disorder. The classification should be time-stamped. A static chart label entered
years earlier may lead clinicians to ignore new risk factors or a new pattern of
intermenstrual bleeding. Structured reassessment is especially important when
empirical treatment fails or iron deficiency recurs, and systems should preserve the
evidence supporting each previous attribution.

Validation study design

A future prospective study could consecutively recruit patients presenting with
AUB, record FIGO System 1 phenotype before imaging, and assign candidate
etiologies using standardized references, blinded where possible. Prespecified
primary outcomes should include diagnostic concordance, appropriate test
utilization and clinically important delays. Secondary outcomes could track anemia,
patient-reported bleeding and treatment burden. Such a design would test the effect
of implementing classification, rather than falsely attributing performance metrics to
terminology alone.

Causal estimands in pathway evaluation

Suppose an observational comparison evaluates ultrasound-first versus
hysteroscopy-first care. The relevant causal question is the outcome that would occur
if the same eligible patients could follow either strategy from a common start date.
Confounders include clinical suspicion, biopsy indications, referral provider and
waiting-list length. Post-baseline treatment decisions can act as mediators;
conditioning on them without careful design changes the estimand. Target trial
emulation and sensitivity analyses are therefore not optional decorations but guards
against a misleading conclusion.

Limitations of the present synthesis

This manuscript is a critical narrative review, not a registered systematic
review. Search coverage is not claimed as exhaustive; included sources vary from
consensus classifications to clinical guidance and research-method references. No
original patient dataset, pooled odds ratio, study-selection count or risk-of-bias score
was generated. Suggestions for local implementation and Al validation are
hypotheses and operational proposals, not observed findings. This distinction is
necessary to preserve scientific integrity.

Research priorities

Priority questions include whether structured FIGO classification shortens time
to appropriate testing, whether primary-care ultrasound-first strategies are safe in
low-risk women, and whether electronic phenotyping can reliably distinguish
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incidental lesions from probable causative pathology. Future studies should
prioritize external validation, patient-reported outcomes, referral equity and
pragmatic effectiveness. AUC, calibration and diagnostic sensitivity matter only
alongside harms, benefits, operational feasibility and patient experience.

5. Uzbekistan: Digital Health and Clinical Research Priorities

Health-system context

Implementation proposals should align with the Uzbekistan Ministry of Health
and existing national digitalization programs, with verification of currently operating
modules before any claim of nationwide coverage. The proposed FIGO registry is
not represented here as a deployed national platform. Regional hospitals differ in
pathology access, gynecologic ultrasound capacity and informatics maturity; a
phased implementation should begin with reliable clinical documentation.

Electronic health records and e-prescribing

An AUB registry should record menstrual symptom phenotype, pregnancy
exclusion, blood count, selected imaging findings, histology when appropriate and
all suspected etiological categories. Electronic prescription data could support
evaluation of tranexamic acid and hormonal treatment persistence, with explicit
distinction between prescribed and dispensed medicine. Secure identifiers and
interoperability rules are essential before linking gynecology and pharmacology
records.

National registries and clinical pharmacology

A minimal dataset could be adopted through participating clinics and evaluated
for interrater reliability before national expansion. Clinical pharmacology teams
could assist analysis of anticoagulant-associated bleeding, interactions and adverse
reaction reports. Signal detection must not substitute for review of the suspected
reaction, and patients should not be deprived of indicated therapy simply because a
surveillance rule flagged the prescription.

Pragmatic training and ultrasound quality

Training can focus on FIGO System 1 bleeding nomenclature, PALM—-COEIN
coexistence coding, lesion localization, recognition of anemia and safe referral.
Ultrasonography templates should describe submucosal relationships and features
compatible with adenomyosis. A blinded sample of reports could be audited for
agreement against specialist review, with remediation before introducing automated
image classification.

Al readiness and equitable rollout

Pilot tools should be auditable and support clinicians rather than autonomously
determine diagnosis. A rules-based checklist for urgent bleeding and indicated
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follow-up may be more practical than deep learning. If machine learning is studied,
validation must include rural and urban settings, age strata and varying access to
hysteroscopy, because historical inequalities can otherwise be learned by the model.

Proposed multicenter protocol

A prospective observational program could compare completeness of FIGO
documentation and diagnostic trajectory before and after implementation in multiple
clinics. Collect baseline risk, ultrasound access, histology decisions, anemia
outcomes, referral times and patient-reported burden. Use a predefined analysis plan,
cluster-aware statistics and qualitative clinician feedback. Institutional ethics review,
secure data storage and explicit reporting of missing data are required.

Recommendations for policy

A practical sequence is to define a minimum dataset, train health workers,
introduce quality-controlled ultrasound reporting, standardize referral thresholds,
evaluate audit metrics, and only then assess advanced Al tools. Indicators should
measure missed serious disease, unnecessary procedures and patient experience
rather than the percentage of electronic charts with a completed drop-down field.

6. Conclusion

FIGO PALM-COEIN creates a consistent etiological language for nonpregnant
reproductive-age abnormal uterine bleeding, but its principal diagnostic contribution
IS structured reasoning and appropriate selection of further investigation. It cannot
independently diagnose polyps, cancer, coagulation disorders or endocrine causes.
A high-quality pathway combines symptom characterization, urgent safety
assessment, individualized examination, relevant imaging and pathology,
recognition of coexisting causes, and longitudinal reassessment. Routine-data
analytics and Al could strengthen audit and decision support only after validation,
bias assessment and governance. Uzbekistan-specific deployment should prioritize
a minimal interoperable dataset, workforce training, appropriate referral and patient
safety before algorithmic sophistication.

Funding: None declared for this manuscript. Conflicts of interest: To be
declared by the actual authors. Ethics approval: Not applicable to a literature-only
review. Data availability: No original individual-level patient dataset was generated.
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ITHUYECKASA NCTOPUA U PACCEJIEHUE TYPKMEH KAIIIKA/IAPBUA:
TPAJIMIIMOHHOE XO3ACTBO U MATEPHAJIBHASA KYJIBTYPA
XKypaes Canxap Pamazanouu
[IpenogaBaTens kadeapsl conruaabHBIX HAYK TepMe3CKOro yHUBEpCUTETA
SKOHOMHKH U CEpBUCA
https://orcid.org/0009-0002-4306-8796
jurayevsanjar1983j@gmail.com

AHHOTanusi. B crathe Ha OCHOBE MCTOPUKO-3THOTPA(QUUECKUX HCTOYHUKOB
OCBEIIAIOTCS ITHUYECKAss UCTOPUS, TEPPUTOPUATIBHOE pa3MEIICHUE, TPAIUuIUOHHOE
XO34MCTBO M MAaTepHAIbHAsA KyJIbTypa TypKMeH KamkagappuHCKOro oaswuca.
[Toka3aHo, YTO OCHOBHOW IUIACT MECTHBIX TYpPKMEH CBS3aH C IUIEMEHEM 3pCapH,
nepecenuBmmmcs B X VIII-XIX BB. co Cpegnent AMynapby, ¥ OIMCAHO X PACCEIICHUE
B 3amagHoi yactu Kapmmuckoit ctenu — B Mupumkopckom (ITomyk), Kacouiickom,
Kacanckom u MyOapekckoM paiioHax. AHATU3UPYIOTCS KOMIUIEKCHOE XO3SHCTBO,
COUETaBIIEE OpOLIAeMOE  3€MIIEJeNNe, KapaKyJeBOJACTBO M  NACTOUIIHOE
CKOTOBOJICTBO, peMéciia (KOBPOTKAueCTBO, KOIIMOBAJIsiHME, OOpabOTKa JepeBa),
xKunuiie (1pTa, Karnmna, IITMHOOUTHRIN oM), oAexaa u numia. OO0CHOBBIBAETCS, UTO
X031MCTBEHHBI OOMEH C COCETHUMHU y30eKaMu, apabamMu U TaJKUKaMHU ObLI TJIABHBIM
MEXaHM3MOM B3aWMOBJIMSIHUS B MaTEPUATBLHON KYJIBTYpE.
KnroueBpie cmoBa: KamkagapprHCKHM 0a3UC, TYpPKMEHBI, 3pCapH, 3THUYECKas
HCTOPUS, pacCelICHHE, TPAAUIMOHHOE X0341CTBO, KapaKyJI€BOACTBO, KOBPOTKAYECTBO,
MarepualibHas KyJabTypa, )KWInIle, oaexaa, [lomyk.
BBEJAEHUE
B oatHOrpadmu HapomoB VY30ekucTaHa HU3yYE€HUE TPATUIMOHHOTO XO3SHCTBA H
MaTepUAIbHOM KYJIBTYpbl HEOOJBIINX ATHUYECKUX TPYII SBISETCS OJHUM U3
HanOosiee HAIEKHBIX CIIOCOOOB PEKOHCTPYKIIMUA MX ATHUYECKOM HMCTOPUU: TaM, e
MMCbMEHHbBIC HICTOYHUKH YMATYUBAIOT, (HOPMY >KHIIMIIA, OPHAMEHT KOBpPA WM OpYAHE
TpyJAa MOXHO paccMaTpUBaThb Kak Ba)KHbIE CBHIETENbCTBA. K Takum rpynmnam
oTHOCATCS TypkMmeHbl KamkamapsuHckod oOmactu. CorjacHO mNpeaBapUTEIbHBIM
urtoram mnepenucu 2026 r., 3HauMTenbHas dYacTh U3 194,7 ThIC. TYypKMEH,
MPOXKUBAKOIINX B pecryOiuke [1], cocpenoToueHa B 3TOM 0a3uce, TJIaBHBIM 00pa3oM
B 3amaJHbIX paiioHax KapmmHckoit crenu. Ha npoTsskeHMHM HECKOIBKUX CTOJIETUM OHU
KU psiIoM ¢ y30ekaMu, apabaMud W Ta/HKUKaMHU, COXpaHssl CBOCOOpa3HBIM
XO3MCTBEHHO-KYJIbTYPHBIN THII.
[lenb cTaThm — KpaTKO OXapaKTEpPU30BaTh ATHUYECKYID HCTOPUI0O M PACCEIICHHE
TypkMmeH Kamkagapbu, cCOCpeJOTOUYMB BHUMAHHUE HA UX TPAAUIIMOHHOM XO3SIICTBE U
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MaTepualibHON KyJabType KoHIa XIX—XX B. (pemécinax, »KUIUIIE, OJexKIe, MUIIE), a
TaKX€ BBISIBUTH MEXAHU3MbI KyJIbTYPHOTO B3aUMOJAEHCTBUS C COCETHUMU HAPOJIAMMU.

OB30P JIMTEPATYPHI

OcHoBHasi HayyHast 0a3a MO XO3SIMCTBY M MAaTE€PHAIBHON KyJIbType TYpPKMEH
LenTtpansHoii A3umn co3naHa 3THorpadamu coBerckoro nepuoja. I'. I1. Bacunbepa
HCCIIEI0OBAJIa JTHOTEHE3 TYPKMEHCKOTO HapoJa W PAa3HOPOJHBIE KOMIIOHEHTHI B
coctaBe temMéH [2], a B 1950-e rr. mpoBena STHOrpadUUYECKUl MapHIpyT IO
Yapmxoyckoih u byxapckoit o0iacTsaM, OTMETUB BIHMSHUE y30€KCKOM KyJIbTYyphl Ha
TypKMeH, nepecenuBmuxcs B Kapakynbckuii oasuc [3]. S. P. BUHHUKOB KOMILIEKCHO
M3Y4YUJI POJIOTIIJIEMEHHOM COCTaB U paccesieHue Hacesnenust Yapmxkoyckoit oomactu [4].
Tpyn B. I'. Momkosou «Kospsl HapoioB Cpennent A3nmy», CO3IaHHBIN IO MaTeprUAIaM
srcnemuiui 1929-1945 rr., octa€rcst OMHUM M3 HanOOJIeE MOIHBIX MCTOYHHUKOB IIO
TEXHUKE M3rOTOBJIEHUS, CHUCTEME OpPHAMEHTOB U pOJOBBIM 3HaKaMm (Té€nb)
TYPKMEHCKHX, B TOM YHUCJIE€ SPCAPUHCKHUX, KOBPOB [5].

Jnsa FOxuoro Ysoekucrana ocoboe 3HaueHue umeroT padotsl b. X. KapmbiieBoid.
UccnenoparenbHuna Imoka3ana, 4To 4acTh TypkmeH Cpenneir Amypapbu
nepecenwyiack B HU30Bbs Kamkamappu u  3apadumiaHa, cOXpaHssi CBSI3b C
COIUIEMEHHHUKAaMH, 3THUYECKOE CaMOCO3HaHUE U KynbTypy [6]. Ha ocHOBe mosieBbIxX
MarepuasioB 1971-1986 rr. oHa moapoOHO omucana X03dMCTBO, KUIIUILA, peMécia
apcapu U uUX OOMEH C coceqHUM HaceneHueM [7]. LleHHbIe cBelAeHUS O 3aHATHUSIX
TYPKMEH COJIEpPXKaTCsl B PYCCKUX BOGHHO-CTAaTUCTHUECKUX HaOMIOAeHUAX KoHa XIX
B., B ToM uncie y H. A. Maesa [8] u H. ®eBpanéra [9]. BMmecTe ¢ Tem maTepuanbHas
KyJbTypa TypkMeH Kamikagappyd HE CTaHOBWJIAch MPEAMETOM CIHEHHUAIBHOTO
HCCIIEIOBAHNS; UMEIOLINECA CBEICHUS Pa3pO3HEHHBI, U 337a4a CTaTbu COCTOUT B UX
0000IIIEHNN U CUCTEMATU3AIINH.

METOAOJIOTUA UCCJIIEJOBAHUA

HccnenoBanre OCHOBBIBAETCA HA NMPHUHIIMIIAX UCTOPU3MA U CHCTEMHOCTH. B paMkax
TEOPUU XO3SIICTBEHHO-KYJIbTYPHBIX TUIIOB SKOHOMHUKA TYPKMEH paccMaTpUBaeTCs BO
B3aMMOCBSI3M TPUPOAHO-TeorpaduIeCcKOi Cpebl U ITHUUECKUX Tpaauiuid. Uctopuko-
CPaBHUTEIHHBIM METOJIOM COIMOCTaBIIEHBI 3THOTPAPUIECKUE CBEICHUS O TypKMEHaX
Cpenneit Amynapeu, Cypxana u 3apadmiana ¢ wmatepuaniamu Kamikamgapbeu;
PETPOCIEKTUBHBIN aHaau3 MO3BOJMII BOCCTAHOBUTH 00Jie€ paHHHE YCIOBUS TIO
HaOmoaeHusM cepearHbl XX B. UCTOUHMKOBYIO 0a3y COCTaBISIOT dTHOTpaduuecKue
MOHOTrpa(uu U CTaThH, 3aMMCKHU My TEIIECTBEHHUKOB M BOGHHBIX HA0JIt01aTeNel KOHIIA
XIX B., Matepuaiibl pailonupoBanusi 1926 r. [10], sHUMKIONEANYECKHE U3AAHUSA U

COBPEMEHHBIE CTATUCTUYECKHUE CBEIACHUS.
AHAJIM3 U PE3YJIBTATBI
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1. DTHHUYECKast UCTOPUS U PACCEIIEHUE.

OTHH4Yeckass ucropusi TypkmeH Kamkamappu BkItOYaeT Tpu IuiacTta. [[peBHeumii
CBSA3aH C OCBOEHUEM OT'y30-TYPKMEHCKUMU TpyNIaMu TEPPUTOPUH, MPUJIETAFONINX K
BepxHeMy TeueHuto Amynapbu, HaunHast ¢ XII B. [11]. B snoxy Illaitbanngos 3emiu
ot Tepmesa no Kapim cranu tepputopreit NpoKUBAHUA KyHIPATOB, IIOCIIE YETO YaCTh
TYpKMEH YyIIJa, a Apyras 4acTb MOCTENEHHO y30ekusupoBainach [7, c¢. 114-115].
OcHoBHOM mact cBs3aH ¢ nepecenennemM B X VIII-XIX BB. B Hu30Bbs Kamikagapsu
npencraBuTenield miemMeHu spcapu [12], mpuObiBmiux Ha CpenHioro AMyJapbio ¢
Manreinuiaka B koHue XVII-XVIII B. B kadectBe mnpuumH murpauuu b. X.
KapwmplimeBa yka3pIBaeT €KEr0JHOE pa3MbIBAHUE AMyAapbER COTEH T'EKTapOB MalIHH,
TPYJIHOCTH PbIThS HOBBIX KaHAJOB M HEOJIArONPHUATHBIE COLIMAJIbHBIE YCIOBUS [6].
Tpertnii mnact cpopmupoBaics npu ocsoeHun Kapmmuckon crenu B 1960—1980-e rr.
B TteppuTopuasbHOM OTHOUIEHMH TYPKMEHBI Oa3HMca COCPEAOTOYECHBbI Ha 3amaje
Kapmmmnackoit crenu, B mpurpaHndHod ¢ TypkMeHHCTaHOM 30HE. KpyrnHenmmii
KOMMAaKTHbIA ouar — mnocé€nok Ilomyk B Mupumkopckom paiione, rae B 2018 r.
MPOKUBAJIO OoJiee 16 THIC. YENOBEK, MPEUMYIIECTBEHHO TypkMeH [13]. [Tomykckuit
roBop c(hOpMHUPOBAJICS BCIEICTBUE HHTEHCUBHOTO B3aUMOJIEUCTBHS TYPKMEHCKOTO U
y30ekckoro s3bikoB [14]. B KacOuiickom, Kacanckom u MyOapekckoMm paiioHax
TYPKMEHBI MPOKUBAIOT PAacCPEIOTOYEHHO BMecTe ¢ y30ekamu u apadbamu [15; 16].
YeTblpe OCHOBHBIX MOJpa3JeieHUs MJIEMEHU 3pcapd — Kapa, OCKOBYJ, TyHEIl U
yayraene [12; 17] — B Xoje Murpaiuii OCHOBBIBAJIM HOBBIC CEJICHUSI KOMIAKTHBIMU
IPYIIIaMH, 9TO CIIOCOOCTBOBAJIO COXPAHEHHIO POJIOBOM CTPYKTYpHI [7, c. 116].

2. TpanuuMoOHHOE XO3SICTBO.

X0351iCcTBO TypKkMeH Kamikagapbu OTHOCHIIOCH K KOMIIJIEKCHOMY THUITY, XapAKTEPHOMY
s TypkMeH CpenHedl AMyJappd, W COYETAJIO OpPOIIAEMOE 3EMIEACIHNE C
MacTOMIIHBIM W 3eMJICACIbYECKO-TIaCTOMIITHBEIM CKOTOBOJACTBOM [6]. ['maBHOIM
3eMIIeJIETIbYECKON KynbTypoil ObLIo Jkyrapa (Andropogon cernus); KyHIpaTCKHe
y30€KH OXOTHO OOMEHHMBAJIM Ha HEE JbIHU, MIICHUIYy U SYMeHb [7, ¢. 116]. [To3aHee
TYpPKMEHBI pa30uBalii CaJbl U BUHOTPAJIHUKHU; HA PHIHKAX CIIABWIKCH BBIPAIIEHHBIC
UMU COpTa KPYIMHOW OEJOIUIOMHON TIENKOBHUIBI U TUIOMABI JOKUABL. TypKMEHBI
oOnaganu OOJIBITUM OTBITOM PACUYUCTKH TYTraeB, PHIThSl KaHAJIOB M OCBOCHHUS HOBBIX
3eMeJIb — OTHU HABBIKM BIOCJEICTBUU MPUTOAWINCH MPU OCBOeHUU KaprmHckoi
CTEIu.

Benyuium HanpaBieHueM >KMBOTHOBOZCTBA ObLIO KapakysieBoicTBo. Kak ormeuana b.
X. KapwmplmeBa, rpynmnel, KuBIIMEe B HH30BbAX Kamikamapen u 3apadurianckoit
JOJINHE, COYETAIN Pa3BECHUE KapaKyJIbCKUX OBEIl C OPOIIAEMbIM 3eMieaenueM [6].
[TonpiHHO-cONsIHKOBBIE  macTOMIIa KapmmHckolr crenu  01aronmpusTCTBOBAIH
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KapaKyJICBOACTBY, d COXpPaHAIOII[asCA HU3Kasd IINIOTHOCTb HACCIICHU S MI/IpHIIIKOPCKOFO

u MyoOapekckoro paiioHoB (32—42 4ein./kM?) CBsi3aHa C HACJIEAHEM 3TOr0 CTEITHOTO

MacTOMITHOTO X03sKcTBAa. Hapsimy ¢ oBiamMu pa3BOawIM BEpOJIOOB M JIOIIAJMICH;
BepOJII0/I0B UCTIOIB30BAIIH JIJISl KAPABAHHBIX MEPEBO30K, JIOMIAIA COXPAHSIIH 3HAUCHHUE
B BOCHHO-KOYEBBIX Tpamuiusax. [[ns OeqHbIX TYpKMEH NPUOPEKHBIX IOCEICHHMA

MOICOOHBIMM 3aHSTHSIMHU OBLTH PHIOOTIOBCTBO, paboTa MO HAMy Ha JIOJKaxX (KAaroK) U

n3B03. H. ®eppanéB B Havane 1890-x rr. oTMedasl, 4TO TypKMEHBI TYraeB TKaJu

KOBpBI, ITAJIaChl ¥ IOKPhIBaJa, 3aHUMAIKCh PHIOOJIOBCTBOM U M3BO30M [9; 7, ¢. 116].
Tadimuma 1. CTpykrypa TpagulHMOHHOrO Xxo3siiicrBa TypkMeH Kamkagapbu

(konen XIX — cepeauna XX B.)

coJiep)KaHue), BEPOTIOIbI,
JIOTIIa !, KO3bI

OTtpaciab Copep:xanue HUcrounuk
Jxyrapa, IILIECHUIA,
SYMEHb; CaJI0BOJICTBO
OpoliaeMoe 3eMIIeIeNne (exosuia, mm/maf [71; [6]
BUHOTPAN); PBITHE
KaHAJIOB, pacymcTKa
TyTaeB
Kapakynbckue OBIIbI
(mactOuiHOE u
CKOTOBOACTBO SOMIEASIRACEIO" [6]; [15]
MacTOUIIIHOE

[ToncoOHbIe 3aHATHSA

Pe100IOBCTBO M 3acoJsika
pbIOBI, HaéMHas padoTa Ha
JIOJIKaX, M3BO3, 3arOTOBKA

191; [8]; [7]

Jlomamaue pemécia

JIpOB
Kogppsl, ajacel,
XYPJIKUHBI, KOIIIMa;

ACPEBiAHHAA I10Cyaa, KYBH,

(51 [7]

JIEKApCTBEHHBIE TPaBBbI; y

MEIIKOOBI; NpsJICHUE
IEPCTH
Y KyHIpatoB — J[bIHH,
THIKBBI, 3€pHO;
OGmen P Y7, ¢ 116-117]
TQDKUKOB — KEPHOBA,
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OTtpacianb Copnep:xkanue HNcTounuk

ronyapoB [lomxypmpa —

KepaMHKa

[Ipumeuanue: TabauIa COCTaBICHA aBTOPOM 10 JINTEPATYPHBIM JTaHHBIM.

3. Pemécna.

OmgnuMm u3 HauOolsiee SPKUX MPOSIBICHUM TYPKMEHCKOM MaTepuaabHOM KYyJbTYpPhI
ABJsieTCd KOBpoTKauecTBO. B 2019 r. MCKycCTBO TpagUIMOHHOTO TYPKMEHCKOTO
KOBpPOTKayecTBa ObUIO BKJIIOYEHO B Penpe3eHTaTMBHBINA CIIMCOK HEMAaTE€pPUAIbHOIO
KyJbTypHoro Hacieaus uenoBeuectBa FOHECKO [18]. Ilo nabmopenusim B. T
MomKOBOM, KaXka0€ TYPKMEHCKOE IIeMsl U poA o0jafanu COOCTBEHHBIM IéneM —
M€JIaTbOHOOOPA3HBIM OPHAMEHTAJIBHBIM 3HakoM. KOBpbI 3pcapu OTIMYAIOTCSA OT
U3JIeNUN APYyTUX TUIEMEH KPYIHBIMU U CPABHUTEIBHO CBOOOTHBIMU KOMIIO3UIUSIMH,
COYETAHUEM PACTUTEIIBHBIX U T€OMETPUUYECKUX OPHAMEHTOB HA KPACHO-KOPUYHEBOM
¢one [5]. Cpenu KamkagapbUHCKUX TYPKMEH M3TOTOBJIEHHE KOBPOB (XaJln), 1ajJacos.,
MOJIMTBEHHBIX KOBPUKOB (HAMO3JBIK), XYPI’KHHOB M YKpalleHUH IOPTHI (PHCH,
KalbUIbIK) OBUIO JKEHCKUM 3aHSATHUEM; 3TH HU3JAENIHS COCTABJISUIM BaKHEUIIYIO YacTh
MPUAAHOTO HEBECThl. HUTH mpsiiv HA MPOCTOM BEPETEHE U3 IIEPCTH KAPaKyIbCKUX U
TUCCAapCKUX OBEll, KPAaCUTENH TPAAUIIMOHHO MOJy4Yald U3 KOPHS MapeHbl, KOXKYPBI
rpaHata MW cKopuylel rpenkoro opexa. C cepenuHbl XX B. pacHpOCTPaHUIMChH
AHWJIMHOBBIC KpacuTenu U pabpruyHas mpsbka.

Kommogansuue 066110 HEOOXOIMMO AJIE U3TOTOBJICHUS TOKPBITUH IOPT U MOJICTUIIOK.
K my>xckum peméciam oTHOCHIIMCH 00paboTKa AepeBa — U3TOTOBJICHHE OCTOBA FOPTHI
(Yyk, TapuMm), I€peBIHHOM NOCYbI U KYBH (COCyaa JIJIsl COMBaHUS Macja), — a TaKxKe
IIUTHE KOMKAHBIX COCYA0B ISl BOJIbI (MEMIK00, Oyp/toK). CoceHue y30€KH U TaIPKUKU
MTOKYIIAJIA OTH W3AENHS UMEHHO y TypkmeH [7, c. 116—117]. [IpeBecuny nns octoBa
1opT npuBo3win U3 KagupHuranckod moiauHbl. ['OHYapCTBO, HANMPOTHUB, Y TYPKMEH
OBLIO pa3BUTO c1a00: KEpaMHUUECKYIO MOCYAy Mprodperanu y ronuyapos llomxypaa u
[epabana.

4. )Kusmmie v CTpyKTypa MOCEIEHHM.

XKunumia TypkMeH COOTBETCTBOBAIM MX XO3SIICTBEHHOMY YKJIaly U CYLIECTBOBAJIM B
TpEX OCHOBHBIX (opMmax. IlepBas — ropTa (TypKM. rapa oif), Hacieaue KO4YeBOIro
MPOLLIOrO; 10 cepearHbl XX B. OHA CIIY)KUJIAa OCHOBHBIM JKWIHMILIEM HE TOJBKO Ha
nacToumax, Ho u B cenenusx. b. X. KapMeliiieBa otmeuana, 4to TaJyKUKU, Y30€Ku U
TypKMeHbI npearopuii Kyrutanra kpyribii ros skuiv B roptax [7, ¢. 117]. Bropas —
Karma, [aJari, XapaKTepHbIN 1711 TpuOpeKHOU U TyraiiHou 30HbI. Ero coopy:xanu u3
Y3KOJIMCTHOTO pOro3a (€reH); mpsMoyroJibHOE€ CTpOeHHE pa3MepoM 3—4 X 2—4 M umeno
JIBYCKAaTHYIO KpBIIy, MOTJIO MEPEHOCUTHCS 0€3 pa300pKu M 3alllMIlajio OT BeTpa U
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noxas [7, c. 117]. Tperbsi — IUIOCKOKPOBEIBHBIA JOM CO CTEHAMH M3 MaXChl
(yTpamMOOBaHHOM TJWHBI) WIKA T'yBalbl (TJIUHSAHBIX 0JI0KOB). OH pacmpocTpaHuics ¢
OCeaHUEM IO/ BIUSHUEM Y30€KCKOM U TaJ)KUKCKOW apXUTEKTYphI U BOIIET B COCTaB
ycagb0bl C OTOPOKEHHBIM JIBOPOM.

BaxxHOl TpaaMIMell Npu OCHOBAaHWUHU CEJIEHUS OBUIO €ro PacrloJOKEHHE PAIOM CO
CBATBHIHEH WM KiaaouieM (Mazapom). [lepecenuBiinecss Ha HOBOE MECTO TYPKMEHHBI,
€CJIM MOOJIM30CTH HE OBLIIO Ma3apa, HHOT/a «CO3/1aBaliny» ero camu, 3akanbiBas Kopan
B BBIOpAaHHOM MeECT€ M yCTpauBasi BOKpYr kiamgowuime [7, c. 117]. Drta Tpaguuus
corjacyercs ¢ GopMHUpPOBAHUEM TYPKMEHCKOTO MOCENEeHUsI BOKPYT CBAThIHU M cak-oTa
B oKkpecTHOCTsX [Tomyka [14]. Cenenus cTponnucey 1o pogoBOMY NPUHIUITY: KayKIbII
POl 3aHMMAJI OTAEJIBbHYIO MaxaJull0 WM y4acTOK BIOJIb apbIKa, BCIEICTBHE YEro K
Hayanxy XX B. HA3BAHMS POJIOB HEPEIKO CTAHOBWJIMCH HA3BAHUSIMU CEJICHUM.

5. Onexna ¥ IIUTaHUE.

TpaIWIMOHHBIM KOCTIOM TYPKMEH 3aMETHO OTIMYaICd OT OACKIbl JAPYyTHX
ATHUYECKUX Tpynmn oa3uca. My>KYUMHBI HOCWUJIM JJIMHHBIA CBOOOJHBIM XajaT u3
KpacHOU I0JIocaToM IIETKOBOM MM MOJIYLIENKOBOM TKaHU (JIOH), IIMPOKHUE IITAHBI,
py0axy U BBICOKYIO OBUMHHYIO manky (Tenbiek). A. I1. Xopomxun oTMeuan, 4to B
XIX B. make Ka3axy y TPaHMIbl XVUBbl HOCUJIM «BBICOKHE TYPKMEHCKHE IIankmw» [6].
OCHOBY JKEHCKOT'O KOCTIOMa COCTABJISUTH JTTMHHOE KPacHOE IiaThe (KEWHEK), BEPXHSS
onexnaa (4abur), manouyka (O€pUK) M MIIATOK; cepeOpsiHble YKpalleHus — rymnoa,
OuJIe3uK, AarJoH, aCbIKk — 0003HaYaIl BO3pacT U CEMEHHOE MOJI0KEHUE KEHIIUHBI. B
XX B. BiausiHUE y30eKkckol oaexnbl B Kamikagapbe yCHIMIOCH: MYKYUHBI CTaJIA
HOCHUTh TIOOETEWKY (Iynmnu) W y30€KCKMW YariaH, >KCHIIUHbI — IUIaThe W IITaHBI
y30€KCKOro MoKpost (KEMIaK-I1031M), OJJHAKO Ha CBaAb0axX COXpaHSIMCh TYpPKMEHCKasl
HallMOHAIbHAS OJIeXkAa U CepeOpsSHbIE YKPAILICHHUS.

[InmeBass KyapTypa OTpaxana XO3SMCTBEHHBIM ykiaa. OCHOBHBIMM IPOAYKTaMH
ObUIM MOJIOUHBbIC u3enusl (4ay, raThlk, Cy3bMa, arapaH), OapaHuHa, XJie0 U3
JOKYTapoBOM M TIIEHUYHOW MYKHU (YOpEK, BBIMCKABIIUWCS B TAaHMABIPE) M KalllH.
[TpuOpexxHble TypKMEHBI, 3aHUMABIINECS PHIOOJIOBCTBOM, 3arOTABIMBAIU COJIEHYIO
peiOy [8]. IpIHM, TOTyYEeHHBIE OT KYHTPAaTOB, CYIITHIH (KOK) U 3amacajii Ha 3umy [7, C.
115]. CocenctBo ¢ y30ekamMu M TaJPKUKaMU CIIOCOOCTBOBAJIO PACIPOCTPAHCHUIO B
TYPKMEHCKOM MUTAaHUU TJI0BA, IABJIBI U CAMCHI.

Tadumua 2. OCHOBHBIE 3JJIEMEHTbl MATEPHAJBHOM KYJbBTYPbl TYPKMEH
Kamkanapbu v BJusiHHE COCEJTHMX HAPOJI0B

108 universalconference.us



POL

‘ j 7~ A b o P g INTERNATIONAL CONFERENCE ON ANALYSIS
ul mum CONFER .» TN ANALYSTS D WETHENATICS AND EXACTSCIENCES OF MATHEMATICS AND EXACT SCIENCES
Volume 03, Issue 03, 2026
TpaauuoHHBIH
P . H3menenns B XX | CTteneHb
Cdepa TYPKMEHCKHUH
B. COXPAHHOCTH
3JIEMEHT
JloMm U3 maxcel Hu
Opra (rapa oi1), | ryBasl, JIBOP-
I1ajIaIl Kamma, | ycaap0a
Kunie Y Huzskas
celicHue oKoJ10 | (y30€KCKO-
Mazapa TaDKHIKCKOE
BIIUSTHHC)
dabpuunas npspka
Xamnu, HaMO3JIbIK, P prEa,
AHWJIMHOBBIC
SHCH,  KaIbUIBIK;
y KpaCHUTEIIH,
KoBpoTtkauecTBo réiap apcapu; Bricokas
TpaguIUs
PUPOTHBIC
IPUIAHOTO
KpacHUTENH
COXpaHEHa
ITomocateiii  J10H, .
Trobereiika aymnmw,
Myxckas ofex1a | IIUPOKUE IITaHBbI, . Hwuskas
y30€KCKHI yanaH
TEJIBIICK
N IImatbe M IMITaHBI
KpacHblli KENHEK,
. y30€KCKOT0
qabur, OEpUK;
Kenckas ongexnaa TTOKPOSI; Cpennss
cepeOpsiHbIC
HaIlMOHaJbHAS
YKpaIlICHHS
0JIeKJ1a B 00psiax
MonouHbie
MIPOAYKTBI, 4YOpek, | I11oB I1aBJIs
[Tutanue POLYKT®L, per ’ " | Cpennsis
Kalra 13 JUKyTaphl, | camca
coniéHas prioa
KommMma,
BrITecHEHBI
) JepeBsIHHAS
Pemécna npoMbIIUIEHHBIMU | Hu3kas
nocyja, KYBH,
W3 ACTUSIMHI
MEIIKOO

IIpumedanue: TabnmIa cocTaBiieHa aBTOpOM I1o AaHHBIM [7], [6], [5], [14]; cTeneHb

COXPAaHHOCTH OLICHCHA aBTOPOM.

6. MexaHu3Mbl KyJIbTYPHOTO B3aUMOJICHCTBUS.

AHanu3 MOKa3bIBa€T, 4TO OOMEH 3JEMEHTAMU MAaTE€pUaIbHOU KYJIbTYPbl MEXKIY

TYPKMEHAaMU MW COCCAHHMMH HapoJaMM OCYHICCTBIIAJIICA TMPCKIAC BCEro 4Ycpe3

XO35MCTBEHHYIO Cllenuanu3aiuio U HaTypaibHbeld obomeH. b. X. Kapwsbimesa
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oTMeuasna, 4YTO Takue (POpPMBbI OTHOILIEHUH, KAaK HHCTUTYT «TOPrOBOTO Jpyray,
BpPEMEHHas Mepeiada TATJIOBOr0 CKOTa OT CKOTOBO/IA 3EMJIEAEIBILY U XPAHCHHE BEILIEH
KOUYEBHHUKOB y OCEIUIBIX COCENIEH, HEPEAKO MEPEPACTaIn B POJACTBEHHBIE CBA3U Yepe3
Opaku [6]. TypkMeHbI MOCTaBIsUIA COCEASIM KOBPBI, KOIIMY, NEPEBSIHHYIO MOCYIy U
JDKyTapy, ojydast B3aMeH 3€pHO, 0axueBbI€ KyJIbTYPbl, KEPAMHUKY U )kepHOBa. Bropoii
MEXaHU3M — €IMHCTBO PUPOJIHON CPEbl: TYPKMEHBI U Y30€KH-KYHIPaThl B CXOIHBIX
YCJIOBUSIX KWAJIM B OAMHAKOBBIX IIAJIAIIaX-Kalla W BBIPAIMBAJIM OOHU U TE XKe
KyJbTYyphl. TpeTuil MeXaHu3M — SI3bIK W Opaku: yke B Hadaje XX B. KpyIHbIE
TYPKMEHCKHE IPYIIbI ObUTH JBYS3BIYHBIMHU [6], 4TO CIOCOOCTBOBATIO (hOPMHUPOBAHUIO
CMEIIaHHBIX TOBOPOB, HAIIPUMEP MMOMYKCKOro. BMecTe ¢ TEM B KOMIIAKTHBIX I'PyIIax
polioBasg CTPYKTypa, KOBPOBBIE OpPHAMEHTHI, OJeXkAa U 0O0psAnoBas KyJbTypa
COXPAHSUINCh KaK YCTOWYHBBIE MPU3HAKU STHUYECKON UICHTUYHOCTH.

BbIBO/JbI U TPEIVIOKEHU A

Bo-niepBeIX, 3THHYECKOE A1po TypkmeH Kamkamapeu coctaBisiroT spcapu CpenHei
Awmynapeu, nepecenuBmeca B X VIII-XIX BB. B Hu30Bbs Kalikagapbu 1 0CHOBaBIINE
pPOZIOBBIE ITOCENEHMsI Ha 3amnajae KapmMHCKOM crenu — B Ipenesax HbIHEIIHUX
Mupuikopckoro, Kacouiickoro, Kacanckoro u Mybapekckoro pailoHOB.
Bo-BTOpBIX, HX XO3SHCTBO OBUIO KOMIUIEKCHBIM, OCHOBAHHBIM Ha OpOIIAEMOM
3emiieienuu  (JpKyrapa,  CaJlOBOJACTBO) U KapakyJe€BOJACTBE;  Pa3BUBAIHCH
KOBpPOTKa4Y€CTBO, KOLIMOBAJISTHUE U 00pabOTKa AepeBa. DTa XO35UCTBEHHAs] CUCTEMA
JIOTIOJHSIIA SKOHOMHUKY Y30€KOB W apaboB oa3uca M obOecreurBaia yCTOWYUBHIC
COCEJICKHE CBSI3M Uepe3 OOMEH.

B-tpetpux, xoTss B XX B. y30€KCKOE BIHMSHUE HaA KWIHIIE, OACKIY U THUIILY
YCWJIMBAJIOCh, KOBPOBbIE OPHAMEHTHI, )KEHCKHE yKpallleHUsl, 0OpsSI0BbIH KOCTIOM U
polioBasg MaMsATh MPOAODKAINA CIYXHUTh (DaKTOpaMU COXPAaHEHUSI HTHUYECKOU
CaMOOBITHOCTH.

[IpenyiaraeTcsi  OpOBECTH  MOJEBbIE  3THOTpaUUECKUE  DKCHIEOUUUU IS
JOKYMEHTUPOBAHUs KOBPOBBIX T'éJEH, POAOBBIX TaMr M reHeasnoruii B llomyke u
APYTUX TYPKMEHCKHX CeJeHHsX; C(HOpPMUPOBATh KOJUIEKIIMIO MaTepHaTIbHOU
KyJIbTypsl TypkMmeH B KamkanappMHCKOM 0O0JacTHOM KpaeBEIUeCKOM MY3€e;
NOJJIEPKUBAaTh  KOBPOTKAYECTBO  dpcapyd  depe3 MporpaMMmbl  OOBEAMHEHUS
«XyHapMaHI» U NONyJsipu3npoBath ero B koHTekcte Hacneaus IOHECKO; nocne
myOJIMKAIlMM OKOHYATEIbHBIX HWTOTOB Tmepenucu 2026 r. U3y4UTh CBEACHUS O
HallMOHAJIBHOCTH M POJHOM $I3bIKE HA YPOBHE MaxaJlJIe.
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