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Abstract
Jane Austen’s novels are widely recognized for their sophisticated and purposeful use
of irony, which serves as an important literary device for social commentary, character
development, and the exploration of major themes. This study investigates the different
forms of irony—uverbal, situational, and dramatic—in three of Austen’s most
celebrated novels: Pride and Prejudice (1813), Emma (1815), and Persuasion (1817).
Through close textual analysis, the paper demonstrates how Austen employs irony to
expose the contrast between appearance and reality in Regency society, particularly in
relation to marriage, social class, and gender expectations. Her distinctive narrative
voice, often conveyed through free indirect discourse, creates an ironic distance that
encourages readers to critically evaluate social values while appreciating her subtle
humor. The findings suggest that irony in Austen’s fiction serves a purpose beyond
entertainment, acting as a moral and ethical instrument that encourages self-awareness,
personal growth, and critical reflection among both the characters and the audience.
Consequently, Austen’s consistent and skillful use of irony significantly contributes to
the enduring appeal, literary significance, and intellectual depth of her novels.

Keywords: Jane Austen; irony; verbal irony; situational irony; dramatic irony; social
satire; Regency society; free indirect discourse.
Introduction

Jane Austen (1775-1817), one of the most celebrated writers of the English Regency
period, completed six novels that continue to attract both general readers and literary
scholars. Her writing is distinguished by its refined wit, balanced style, and insightful
portrayal of human behavior within the social environment of the provincial gentry.
Among the defining features of Austen’s narrative technique is her masterful use of
irony, which functions as both a rhetorical device and an organizing principle. Through
irony, she critically examines the values and institutions of her society without relying
on direct moral commentary.
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In literature, irony generally emerges when there is a contrast between expectation and
reality or between what is stated and what is actually intended. Austen employs this
technique to challenge accepted social conventions, particularly those concerning
marriage as an economic arrangement, rigid class divisions, and the limited
opportunities available to women. As Marvin Mudrick argues, Austen’s irony serves
the dual purpose of “defense and discovery,” allowing her to address controversial
social issues indirectly while revealing deeper truths about individual behavior and
social values.
The famous opening sentence of Pride and Prejudice demonstrates this technique
effectively: “It is a truth universally acknowledged, that a single man in possession of
a good fortune, must be in want of a wife.” Although presented as an unquestionable
fact, the statement is gradually exposed as ironic because the novel reveals that society
Is more concerned with securing wealthy husbands for women than with the desires of
wealthy men themselves. Similar examples of irony appear in Emma and Persuasion,
where misunderstandings, false assumptions, and misguided decisions produce both
humorous situations and meaningful emotional transformations.
This study investigates the different forms and functions of irony in these three novels.
It argues that Austen’s use of irony transforms her works from simple social comedies
into profound examinations of morality, personal development, and human
relationships. Through close textual analysis, the paper demonstrates that irony
enhances characterization, enriches thematic meaning, and encourages readers to
engage critically with both the characters and the society they inhabit.

METHODS

This research employs qualitative literary analysis grounded in close reading of
primary texts. The selected novels—Pride and Prejudice, Emma, and Persuasion—
represent Austen’s mature works and offer rich examples of ironic techniques.
Standard editions (Oxford World’s Classics or Penguin Classics) were consulted for
accuracy in quotations.

The methodology follows traditional literary criticism, identifying instances of verbal
irony (sarcasm or understatement in dialogue and narration), situational irony
(discrepancy between expected and actual outcomes), and dramatic irony (reader’s
superior knowledge over characters). Particular attention is paid to Austen’s use of free
indirect discourse, a narrative mode that blends character thoughts with the omniscient
narrator’s ironic commentary.

Secondary sources, including critical studies by Marvin Mudrick (Jane Austen: Irony
as Defense and Discovery, 1952), D.W. Harding (“Regulated Hatred: An Aspect of the
Work of Jane Austen,” 1940), and more recent analyses from feminist and
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narratological perspectives, inform the interpretation. Examples were systematically
categorized by type of irony and novel, with cross-comparisons to identify patterns in
Austen’s evolving style from the exuberant Pride and Prejudice to the subtler
Persuasion.

No quantitative methods were applied, as the focus remains on interpretive depth rather
than statistical occurrence of ironic instances.

RESULTS
Verbal Irony
Verbal irony plays a dominant role in Jane Austen’s dialogue and narrative
commentary. In Pride and Prejudice, Mr. Bennet frequently relies on ironic
understatement as a means of managing the frustrations of his marriage. When Mrs.
Bennet laments her nerves, his seemingly respectful response—praising them as long-
standing “friends”—ironically exposes the persistence of domestic discord while
preserving a tone of amused detachment.Elizabeth Bennet similarly adopts this ironic
mode, particularly in her sarcastic remarks about Darcy. Her assertion that Darcy
possesses “no defect” because he openly admits to them communicates not admiration
but criticism, emphasizing the misunderstandings that shape their early interactions.In
Emma, verbal irony often emerges through the contrast between the heroine’s
confident judgments and the narrator’s subtle corrections. Emma’s praise of Mr. Elton
as an ideal match for Harriet is undermined by narrative cues such as “Emma
imagined” or “Emma could not resist,” which gently signal the unreliability of her
perceptions and foreshadow ironic reversal.By contrast, Persuasion employs a more
restrained form of verbal irony. Sir Walter Elliot’s excessive self-regard is quietly
ridiculed through his admiration of his own reflection in shop windows, presented with
mock seriousness that heightens the sense of absurdity.

Situational Irony
Situational irony in Austen’s novels is generated through the subversion of
expectations. In Pride and Prejudice, Darcy’s dismissive remark that Elizabeth is
merely “tolerable” becomes deeply ironic when he later proposes marriage, having
come to love her profoundly. Likewise, Charlotte Lucas’s sensible decision to marry
Mr. Collins overturns romantic ideals, ironically ensuring material security while
exposing the economic realities underlying marriage.Emma is structured almost
entirely around situational irony. Emma’s attempts at matchmaking repeatedly misfire:
her efforts to unite Harriet with Mr. Elton culminate in his proposal to Emma, while
her discouragement of Harriet’s attachment to Mr. Martin ultimately results in a
successful and socially advantageous marriage. The most striking irony occurs when
Emma recognizes her own feelings for Mr. Knightley only upon suspecting Jane
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Fairfax as a potential rival.In Persuasion, Anne Elliot’s youthful decision to reject
Captain Wentworth, influenced by family pressure, leads to prolonged regret.
Wentworth’s later return as a prosperous and respected naval officer reverses earlier
power relations, rendering the cautious advice once given to Anne misguided and
shortsighted.

Dramatic Irony
Dramatic irony strengthens reader involvement by granting insight that characters lack.
In Pride and Prejudice, readers become aware of Darcy’s growing affection well before
Elizabeth, particularly through his discreet intervention in Lydia’s elopement, thereby
intensifying the irony of Elizabeth’s lingering bias.In Emma, readers detect Mr.
Knightley’s jealousy and deepening attachment long before Emma herself, which lends
her misunderstandings a comic yet sympathetic quality.Persuasion utilizes dramatic
irony with notable subtlety, especially through Wentworth’s letter. Readers recognize
the persistence of his love through his behavior long before Anne fully understands,
culminating in his emotionally charged confession of unwavering affection.

Narrative Technigues Enhancing Irony
Austen’s use of free indirect discourse is essential to her ironic method. In Emma,
passages frequently merge the heroine’s private reflections—such as her assumptions
about Harriet’s plans—with the narrator’s gently ironic commentary, exposing self-
deception. Comparable narrative blending in Pride and Prejudice and Persuasion
produces complex layers of meaning, allowing irony to operate simultaneously at the
levels of character consciousness and narrative judgment.

DISCUSSION
Austen’s use of irony fulfills several closely related purposes. To begin with, it enables
pointed social critique without distancing or offending her contemporary audience. By
indirectly ridiculing financially motivated marriages and exaggerated class
consciousness, Austen avoids the explicit moral instruction typical of sentimental
fiction.Secondly, irony functions as a catalyst for character development. Central
figures such as Elizabeth Bennet and Emma Woodhouse progress through moments of
self-recognition, often prompted by ironic reversals. Elizabeth’s acknowledgment of
her own misjudgment—-“Till this moment I never knew myself’—and Emma’s
humiliation following the incident at Box Hill both represent turning points in moral
awareness.Furthermore, irony actively engages readers by aligning them with the
narrator’s perspective. This shared ironic stance encourages readers to evaluate both
individual behavior and broader social values, fostering ethical reflection rather than
uncritical sympathy.When compared with contemporaries such as Fanny Burney or
Maria Edgeworth, Austen’s ironic method appears notably more restrained and less
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overtly instructional. In contrast to the harsh pessimism of Swiftian satire, Austen’s
irony retains a tone of humor and optimism, implying the possibility of personal reform
through insight rather than despair.From a feminist critical standpoint, Austen’s irony
reveals the restrictive conditions shaping women’s lives, where limited autonomy
necessitates subtle and strategic social maneuvering. At the same time, her ironic lens
remains evenly balanced, subjecting male arrogance and self-importance to
comparable scrutiny.An examination of Austen’s novels also reveals a clear
progression in ironic style. Pride and Prejudice is marked by lively verbal exchanges,
Emma by complex patterns of situational irony, and Persuasion by a quieter, more
reflective irony that mirrors its themes of loss, endurance, and emotional maturity.
Ultimately, irony elevates Austen’s fiction beyond the realm of light romance,
transforming it into a sustained examination of social behavior and human error.

Conclusion

Irony permeates Jane Austen’s novels as their central artistic and intellectual principle.
Through its verbal, situational, and dramatic manifestations—reinforced by the
technique of free indirect discourse—Austen uncovers the gap between outward
appearances and underlying realities within Regency society while guiding her
characters toward greater self-awareness.Her ironic perspective converts depictions of
provincial life into broadly applicable reflections on pride, prejudice, vanity, and
fidelity. By drawing readers into a position of ironic distance, Austen promotes active
moral interpretation rather than passive emotional response.This enduring narrative
strategy accounts for the continued relevance of her work, as modern audiences readily
identify comparable social contradictions in their own contexts. Austen’s irony remains
a model of subtle yet incisive literary critique, confirming her place among the most
accomplished satirists in English literature.Future scholarship may further examine
how Austen’s irony is reshaped in film and television adaptations or explore
comparative studies with later practitioners of irony, such as Henry James and Edith
Wharton.
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T'PA®UKA BBIPAJKKAET OTHOIIEHUE XYJI0OKHUKA K
N30BPAKAEMOMY IPEIMETY U COBBITHUIO CPEICTBAMU
YEPHOI'O U BEJIOI'O

Haprusa Pajguena
byxapckmuii rocy1apCcTBeHHbIA YHUBEPCUTET

AHHOTALIUA

B cratee paccmarpuBaercss Trpaduka Kak OAMH M3 BaXHEHIINX BUJOB
M300pa3UTEIBLHOTO HCKYCCTBA, PACKPBHIBAIOTCS €€ XYA0KECTBEHHBIE OCOOCHHOCTH,
BBIPA3UTEIbHBIE CPEICTBA U OCHOBHBIE HampasieHus. Ocoboe BHUMaHUE YJensieTcs
pOJIM JIMHUM, TOHA U KOHTpacTa YEPHOTO M OEJoro LBETOB B Mepefadye aBTOPCKOTO
3aMbICIa W SMOLMOHAIBHOTO  COJiepkaHus  mpousBeneHus. IIpencraiena
Kkiaccudukanusa rpaduKd Ha CTAaHKOBYIO, KHWKHYIO, IUIAKATHYIO W MPUKIATHYIO, a
TaK)K€ PAacCCMOTPEHO COBPEMEHHOE pa3BUTHE rpaUyecKoro HUCKyccTBa B
VY30ekucrane.

KuarwueBble cioBa: rpaduka, u300pa3uTeIbHOE UCKYCCTBO, JIUHUSA, TOH, CTAHKOBAas
rpaduka, KHWKHasg Tpaduka, IUIaKaT, OpUKIaAHas rpaduka, XyI0KECTBEHHOE
TBOpPYECTBO, Y30EKHUCTaH.

Abstract

This article examines graphic art as one of the most important forms of visual art. It
discusses its artistic features, expressive means, and main directions. Special attention
Is paid to the role of line, tone, and the contrast of black and white in conveying the
artist's idea and the emotional content of the artwork. The paper presents the
classification of graphic art into easel graphics, book graphics, poster art, and applied
graphics, and also highlights the current development of graphic art in Uzbekistan.
Keywords: graphic art, visual arts, line, tone, easel graphics, book graphics, poster art,
applied graphics, artistic creativity, Uzbekistan.

BBenenue

N300pa3urenbHOe HCKYCCTBO SIBJISETCS BAXKHOW 4acThbI0 MUPOBOM KYJIbTYPhI U UTPAET
3HAUUTEIBHYI0 POJb B 3CTETHMYECKOM BOCIUTAHUM OOIIECTBa, (HOPMUPOBAHUU
XYJI0)KECTBEHHOT'O BKyCa M COXpPAaHEHHUH KYJIbTypHOro Hacieaus. OTHUM u3 Haubosiee
BBIPA3UTENBHBIX U IPEBHUX BUIOB M300pa3UTEIHLHOIO UCKYCCTBA SBISETCS rpaduka.
bnarogapss 71akOHMYHOCTH XyJI0’)KECTBEHHBIX CPEACTB, OOTaTCTBY BBIPA3UTEIbHBIX
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BO3MOXKHOCTEH JIMHUM, IITPUXA, MATHA U TOHAIBHBIX OTHOIICHUH TpadrKa Mo3BOISIeT
XYJOKHUKY HauOoyiee TOYHO MepelaBaTb CBOM MBICIH, SMOLMUA W OTHOIIEHUE K
OKPYKaIoIEMy MUDY.

B coBpeMeHHOM HCKycCTBE rpaduka 3aHUMAeT 0c000e MeCTO Onaronapsi LIMPOKOMY
CHEKTpy CBOero npumeHeHus. OHa HCHONBb3YyeTCS HE TOJIBKO I CO3JIaHus
CaMOCTOSITENIbHBIX XY/10)KECTBEHHBIX MPOU3BEJCHHMI, HO U B KHIDKHOM O(GOpPMIICHHH,
pekiame, nmonurpaduu, Au3aiiHe, MIakaTHOM UCKYCCTBE U IEKOPATHUBHO-TIPUKIAIHOM
TBOpuecTBe. HecMOTpss Ha OrpaHMYEHHYIO IIBETOBYIO TaMMy, TIpaduuecKue
pOU3BEACHUS 00J1aJal0T BBICOKOU XY A0KECTBEHHON BHIPA3UTEILHOCTHIO U CLIOCOOHBI
ri1y00KO pacKphIBaTh CO/IEpKaHUE 00pa30B U COOBITHIA.

AKTyaabHOCTb UCCIIEIOBaHUS OOYCIOBJIEHA BO3PACTAIONIUM UHTEPECOM K Pa3BUTHIO
rpauyecKoro MCKycCTBa, COBEPIICHCTBOBAHUIO XYJI0KECTBEHHOTO OOpa30BaHUs U
COXPAHECHUIO HAlMOHAJBHBIX TPAJUIMI H300pa3UTENBHOr0 HCKyccTBa. M3yueHwue
ocoOeHHOCTeW TpaduKu MO3BOJSET TIIYOXKEe MOHATH €€ XYJI0KECTBEHHBIN S3bIK,
BBIPA3UTENBHBIE CPEJICTBA U 3HAUCHUE B COBPEMEHHOU KYJIBTYpE.

PackpblTh 0ocoOeHHOCTH TpaduKud Kak BUAAa H300pa3UTEIbHOTO HCKYCCTBA,
ONPENEIUTh €€ OCHOBHBIE BBIPA3UTEIBHBIE CPEACTBA, PACCMOTPETH KIIACCU(DUKALIUIO
rpauKy ¥ NoKa3aTh €€ 3HAYCHUE B XyJ0KECTBEHHON MPAKTUKE U KYJIbTYPHOU XKU3HH
COBPEMEHHOT0 O0IIeCTBA.

I'paduka siBAsIeTCSt OTHUM U3 HAMOOJIEEe PACTIPOCTPAHEHHBIX BUIOB M300pa3UTEIILHOTO
uckycctBa. OCHOBHBIM BBIPa3UTENBbHBIM CPEJICTBOM TIpaQUKU SBISIOTCA YEPHBIM U
Oenblil 11BeTa, a pabOThl yYalle BCEro BBINOJHAIOTCA Ha Oymare. [lpyrue uBera
UCIIONIB3YIOTCSA OY€Hb peAKo. Eciii OHM U MpPUMEHSIIOTCA, TO TJIaBHBIM 00pa3oM B
rmakatHoi rpaduke. ['paduueckne XyHOXKHUKH BBIPAXKAIOT CBOM IPOU3BEICHUS
MPEUMYILIECTBEHHO CpPEACTBAMU YEPHOTO M O€JI0ro, MOCKOJIBbKY HWMEHHO OHHU
MO3BOJIAIOT HauOoJiee MOJIHO PACKPBITh CYLIHOCTh MPOU3BEICHUS, €r0 COJAEpKaHue,
BHYTPEHHUIN MHUp, UyBCTBA U XapakTep 4yelloBeKa. B HEKOTOpHIX MiIakaTHBIX paboTax
TaK>K€ PaCKpPbIBACTCSI BHYTPEHHSISI CYIIIHOCTh COOBITUI M TIMYHOCTH.

I'paduyeckuii Xy 10’)KHUK BBIpaXaeT CBOE OTHOIICHHUE K M300pakaeMbIM MpeaMETaM U
COOBITHSIM TIOCPEJCTBOM PA3IMUYHBIX BBIPA3UTEIBHBIX CPENICTB: TOJCTHIX U TOHKHUX,
rpyObIX U U3AIIHBIX, JJIMHHBIX U KOPOTKUX, HEMTPEPHIBHBIX U MPEPHIBUCTHIX, IIBETHHIX
M OEeCUBETHbIX, TJAJKUX U IIEpOoXOBaThiX JuHUNA. Kpome Toro, mpu co3naHuu
MPOU3BEICHUN XYJOKHUK MCIIOIb3yeT TOHAJIbHbIE BO3MOXKHOCTH KPACOK, OEIU3HY
OyMaru u pa3juyHble OTTEHKH YEPHOTO 1IBETA.
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OcHoBYy TpaUYecKoro HCKYCCTBa COCTaBIAIOT JEKOPATUBHO-O(POPMHUTEIHCKHE
paboTsl. K HUM OTHOCATCS TIIaKaThl, KHUKHBIE WIUTIOCTPAIIMH, OPHAMEHTHI, STUKETKU
JUISL YIIAKOBOK Pa3JIMYHBIX TOBApOB, MOYTOBBIE MApKH, ACHEKHBIE 3HAKU U APYIHE
BUbI TpaUIeCKON MPOTYKIUH.

['padmyeckoe NCKYCCTBO MOAPA3ALISIETCA HAa YEThIPE OCHOBHBIX BUAA.

. CrankoBas rpaduka

CrankoBasg rpaduka IpencTaBiIseT CcOOOM CaMOCTOSTENbHBIM BHUJ HMCKYCCTBA,
BBIPQKAIOIIMI TEPEIOBbIE WJEH, MBICIM M YyBCTBA B BHUAE CaAMOCTOSITEIIBHOIO
XYJI0’)KECTBEHHOT'O MIPOU3BEACHHUS.

Kak u B 1pyrux Bugax UCKycCTBa, 3/I€Ch COOBITHSI OKPY>KAIOIIEH NEHCTBUTEILHOCTH
MIEPENAIOTCS YEPE3 ONMPEACIAEHHBIA CIOXKET, a MJICUHOE COACpPKAHUE MPOU3BEICHUS
OTpa)kaeT HauboJiee akTyalbHbIE IPOOIEMBbI U TEMbI COBPEMEHHOCTH.

[IpousBeneHns CTaHKOBOW rpapuKM CO3JAIOTCS Ha CIEUUaIbHBIX MOJBOEpPTaxX WU
CTaHKaX C MCIOJIb30BaHUWEM KapaHjalia, yris, TyLIH, aKBapeau, TEMIIEpbl U TyalllH.
OHU BBINOJIHAIOTCS B )KaHpPaX NOPTPETA, HATIOPMOPTA U Mei3axa.

Kumxnas rpaduka (KHUTH, )KYPHAJIBI, Ta3€ThI)

B ornnume oT cTaHKOBOM rpauku, KHWXKHasg rpaduka MpeaHazHadeHa Jisl TOro,
yTOOBl CcHeNaTh COAEp)KaHWE KHHUI, JKYPHAJIOB U Ta3eT 0oyiee MOHSITHBIM,
BBIPA3UTEIbHBIM M HMHTEpECHbIM. OHa MOMOraeT PacKphbITh CIOKET MPOU3BEICHMUS,
00JIETYUTh €T0 BOCIPUATHE U BHECTH HEOOXOIUMBIE MOSICHEHMUS.

K xHMXHOI rpaduke OTHOCSTCS:

e odopmiieHHE 00JI0XKEK;

®  TEMaTHYECKHE WILTIOCTPAIUH;

®  3aCTaBKH B HavaJie TEKCTa,

®  KOHIIOBKHM B KOHIIE€ TEKCTA,

®  UHUIMAJIBI B HaUajie ab3alles.

NnmrocTpanuu co3maroTes 11 HauOojiee BaXKHBIX, CIIOKHBIX M KyJIbMHHAIIMOHHBIX
MOMEHTOB Tpou3BeacHUS. OHHM BBIONHSIIOTCS ONBITHBIMH XYIOKHUKAMH  TI0
PEKOMEHIAIIMY aBTOpa WIJIM TOCJIEe KOHCYNbTamuii ¢ HUM. [lodTomMy M300paskeHHs
MTOJTHOCTHIO COOTBETCTBYIOT COJICPKAHUIO, CIOXKETY, IIEeJTH U 3a7a4aM TPOU3BEICHHS.
[Tepen Havasiom pabOTHI XyI0OKHUK BHUMATEIHHO YMTAET TPOU3BEACHUE, 00CYKIaeT
€ro COJIEp’KaHUE C aBTOPOM M CIIEIUAIMCTAMU, MOCJE YeTO CO3/aéT WIITIOCTpAIUH.
OOBIYHO W300paXKAIOTCSl TJaBHBIE TEPOM, HUX TMOPTPETHI, OCHOBHBIC COOBITHS U
OKpY>Karotasi 00CTaHOBKaA.

K kHWKHOW Tpaduke OTHOCUTCS TaKXKe >KaHp Kapukartypbl. Kapukarypbl HOCST
KPUTHYECKHIA XapaKTep M CO3/Ial0TCS B CATUPUUYCCKON MM FOMOPUCTHYECKON (popme.
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B Hux Haubonee XapakTepHblE YEepThbl COOBITHI WM NEPCOHAXKEH HaMEPEHHO
MPEYBEJINYMBAIOTCS, YTOOBI BBI3BATh YJIBIOKY U OJAYEPKHYTH aBTOPCKYIO MBICIIb.
[I;makaTHOE UCKYCCTBO

[1nakaT ABJISE€TCSA OJHUM U3 CaMbIX OIIEPATUBHBIX U aKTyaJIbHbIX BUAOB I'pauuecKoro
uckyccrBa. OH OTpakaeT COBPEMEHHbIE NPOOJIEMbI, OTBEYAET HAa HACYIIIHbIE BOIIPOCHI
oOLIeCTBa U CITYKHUT BaKHBIM CPEICTBOM MH(POPMUPOBAHUS HACEJICHUS.

[1nakaThl BEINOJIHSIOT pa3inyHble QYHKIUH:

®  Pa3bICHUTEIIbHYIO;
®  MPU3BIBHYIO;

®  pEKIIaMHYIO;

®  aruTalMOHHO-NPONAraHUCTCKYIO;

®  KyJbTYPHO-TIPOCBETUTEIIHCKYIO.

Oco0oe MecTo 3aHMMaeT MOJUTUYECKUU MmiakaT. OH MOCBSIIEH HAaUOOJEe BaKHBIM
OOIIECTBEHHBIM, YKOHOMHYECKHM M TOJUTHYCCKAM BOIPOCAM, aKTYaJbHBIM IS
rocyJlapcTBa v o0IIecTBa.

[Inakatel ciy>)XKaT OCHOBHBIM CPEICTBOM OBICTPOrO JOBEACHUS /10 HACEJICHUS
rOCyJJapCTBEHHBIX OOpAaIllEHUH, TPU3BIBOB, TMOJUTUYECKUX COOBITUH, a TaKxKe
uH(pOpMaIUU IO BHYTPEHHUM U MEXIYHAPOIHBIM BOIIPOCAM.

XyA0KHUK-TUIAKATUCT JOJDKEH 00J1aaTh BRICOKMM XYI0>KECTBEHHBIM MaCTEpPCTBOM,
XOpOIIO TIOHUMATh >KU3Hb OOINECTBA, IMOJUTUKY U COIMAJIbHBIE MPOIECCHI,
00BEKTHBHO OLIEHUBATH MPOUCXOISIIINE COOBITHS.

[InakaT MOJDKEH MpHUBIIEKATh BHUMAaHUE JIIOJACH, MOOYXKIAaTh UX K Pa3MBIILUICHHUIO,
BBI3BIBATh SMOIMOHAJIBHBIA OTKJIMK W TIOMOTaTh (OPMHUPOBATH OMpeACIEHHOE
OTHOIIEHUE K N300pakaeMbIM COOBITHSM.

[TpuknamgHas rpaduka

K npuknagHoit rpadguke OTHOCATCS M300paKEHUS IS TTO3PABUTEIBHBIX OTKPBITOK,
TeJlerpaMM, KOHBEPTOB, JTHKETOK, TIOYTOBBIX Mapok, OHMOJeM U Jpyrou
0(pOPMUTETBCKON MTPOTYKIIUH.

Takue npou3BeAeHUS CO3/1at0TCs IIIABHBIM 00pa30M AJis AEKOPATUBHOTO O(OPMIIEHUS
Pa3IMYHBIX TIPEIMETOB.

[Ipuknagnas rpaduka BBHITOJHSAET BAXKHYIO OOMIECTBEHHYIO (DYHKITMIO: TIOMOTAaeT
pacIpoCTpaHsITh TMOJIE3HYI0 HH(POPMAIUIO, PEKOMEHIAINH, 3HAKOMUTH JIIOJCH C
BOKHBIMU COOBITHSIMH, a TAaK)K€ JOHOCUTH JI0 HACEJICHHS OOpaIleHUus rocyJapcTBa u
MPaBUTEIHCTRA.

Pa3Butue rpaduku B Y30ekucrane
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B rompr He3aBucHMMOCTH TpaduUecKoe HCKYCCTBO Y30EKHMCTaHA IIOJTYYHIIO
3HAYUTEIbHOE pa3BUTHE. BOJbIION BKIIAl B €r0 pa3BUTUE BHECIHM TAKUE XYI0KHUKH,
kak M. Karapos, B. Amyxtun, II. Annenkos, I'. Boiimatos, JI. MOparumos, A.
MawmasxonoB, M. Kapny3zac, M. CanpikoB, b. Ucmaunos, C. Peaskun, C. Mcakos, 1.
Bacunwes, JI. Tuopa, JI. 3ydapu, T. Aronios, T. Axmananues, 0. Anurep, P. A3u30B,
A. Jluraii, M. ®0o3uj10B U IpyTHE, KOTOPBIE YCIICIITHO MPOI0JDKAIOT CBOIO TBOPUYECKYIO
JIeSITCIIbHOCTb.
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The Syr Darya basin, the largest transboundary water system in Central Asia, has in
recent decades become one of the regions most visibly affected by climate change. The
retreat of glaciers in the Tian Shan mountains, the shrinking snowpack, and
increasingly erratic precipitation patterns are fundamentally altering the seasonal
distribution of river flow. These natural shifts are placing additional strain on the water
diplomacy mechanisms between Kazakhstan and Uzbekistan, testing the adaptive
capacity of existing institutional frameworks.

The relevance of this study lies in the fact that the water-allocation system built on the
1992 Almaty Agreement and the 1998 Bishkek Agreement (Naryn—Syr Darya cascade)
was designed under the relatively stable hydrological conditions of the Soviet era and
does not fully correspond to today's climate variability. The conflict between the
energy and irrigation regimes of the Toktogul reservoir — with water released for
winter electricity generation — is intensifying water shortages during the growing
season in southern Kazakhstan and in Uzbekistan's Syr Darya and Fergana regions.
The purpose of this research is to analyze the institutional and legal capacity of
Kazakh—Uzbek water diplomacy under conditions of climate change, and to assess the
potential of existing mechanisms — such as the ICWC (Interstate Commission for
Water Coordination) and the Syr Darya Basin Water Organization (BVO) — to
transition toward climate-adaptive governance. The study applies hydro-hegemony
theory and the TWINS (Transboundary Waters Interaction NexuS) model as its
analytical framework, allowing for a simultaneous assessment of the power asymmetry
between upstream and downstream states and their potential for cooperation.

The analysis shows that existing bilateral and regional mechanisms remain focused
primarily on quantitative water allocation and do not adequately incorporate climate
risk management, early-warning systems, or adaptive allocation formulas.
Furthermore, the consensus-based decision-making within the ICWC reinforces

13 INTERNATIONAL SCIENTIFIC INNOVATION RESEARCH CONFERENCE universalconference.us



‘ INTERNATIONAL SCIENTIFIC

e o INNDVATION RESEARCH CONFERENCE
Volume 03, Issue 04 2026

institutional inertia, complicating rapid climate adaptation measures. At the same time,
recent years have shown positive momentum in cooperation under a Water-Energy-
Food (WEF) nexus approach, including joint hydrometeorological monitoring and
investment projects.

In conclusion, building sustainable water diplomacy in the Syr Darya basin requires
enriching the existing treaty framework with climate-adaptation principles,
strengthening the institutional capacity of the ICWC, and introducing confidence-
building measures between the two states, such as real-time hydrological data
exchange. This would strengthen not only water security but also regional stability and
the strategic partnership between Kazakhstan and Uzbekistan.
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Abstract: Historically, educational management has frequently borrowed its
frameworks from corporate and industrial management models, prioritizing efficiency,
compliance, and resource optimization. However, the core mission of any educational
institution is fundamentally pedagogical: the facilitation of human learning and
development. This paper explores the "pedagogical foundations of the concept of
management in education,"” arguing that effective educational administration must be
inextricably linked to the sciences of pedagogy, psychology, and didactics. By
examining how learning theories (constructivism, cognitivism, humanism),
developmental psychology, and andragogy inform management practices, this article
redefines the educational manager not merely as an administrator, but as a "'pedagogical
leader.” The paper outlines how pedagogical principles should dictate organizational
structure, teacher evaluation, resource allocation, and institutional culture, ultimately
proposing a paradigm where management serves as the scaffolding for optimal
teaching and learning.

Keywords: pedagogical management, instructional leadership, educational
administration, learning theories, andragogy, school culture, pedagogical leadership,
didactics.

Introduction. The conceptualization of management in education has long been a
subject of epistemological tension. On one hand, management is inherently concerned
with organizational efficiency, structural hierarchy, and resource allocation—concepts
largely derived from the private sector. On the other hand, education is a profoundly
human, developmental, and pedagogical endeavor. When educational management
relies exclusively on corporate paradigms (such as Taylor’s scientific management or
Fayol’s administrative theory), it risks "decoupling" administrative routines from the
actual realities of teaching and learning, a phenomenon famously described by Meyer
and Rowan (1977).

To achieve genuine educational excellence, the concept of management in education
must be fundamentally re-rooted in its pedagogical foundations. Pedagogical
management posits that every administrative decision—from budget allocation and
timetabling to teacher evaluation and facility design—must be justified by its impact
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on the teaching and learning process. This paper delves into the pedagogical
underpinnings of educational management, exploring how the science of learning
dictates the art of leading educational institutions.

To understand the pedagogical foundations of educational management, one must first
distinguish between "management™ and "leadership"” in an educational context, and
subsequently merge them under the umbrella of "pedagogical leadership.”

Traditional management focuses on maintaining the status quo, ensuring compliance,
and optimizing existing processes. In education, this translates to maintaining
discipline, managing budgets, and ensuring standardized testing metrics are met.
However, pedagogy is inherently dynamic, creative, and focused on human
transformation. Therefore, educational management cannot be a static administrative
function; it must be a dynamic, pedagogically driven process that fosters an
environment where learning thrives.

The shift toward pedagogical management is best encapsulated in the concept of
"Instructional Leadership." Pioneered by researchers like Philip Hallinger and James
Murphy, instructional leadership shifts the principal’s role from a building manager to
the "lead learner" of the school. According to Robinson, Lloyd, and Rowe’s (2008)
seminal meta-analysis, instructional leadership has a significantly higher impact on
student outcomes than transformational leadership alone. The pedagogical foundation
of this concept is that the manager’s primary function is to promote, participate in, and
evaluate the instructional core—the interaction between the teacher, the student, and
the content.

The concept of management in education is built upon several foundational pillars
derived from pedagogical sciences. These pillars dictate how institutions should be
structured, managed, and evaluated.

Management decisions in education must be aligned with established theories of how
human beings learn.

Constructivism and Collaborative Management: Rooted in the works of Piaget and
Vygotsky, constructivism posits that learners actively build knowledge through
experiences and social interaction. From a management perspective, this necessitates
the creation of Professional Learning Communities (PLCs). If students learn best
through social constructivism, teachers must also be managed in a way that allows them
to collaboratively construct pedagogical knowledge. The manager’s role is to design
the schedule, allocate resources, and foster a culture that allows for this collaborative
teacher learning.

Cognitivism and Information Management: Cognitivism focuses on the internal mental
processes of learning, emphasizing memory, information processing, and
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metacognition. Pedagogical management applies this by ensuring that the cognitive
load on both students and teachers is managed effectively. This translates into
administrative decisions regarding class sizes, the pacing of the curriculum, and the
implementation of data-driven decision-making systems that help teachers track
student cognitive progress without overwhelming them with bureaucratic data entry.
Humanism and School Climate: Drawing from Maslow and Rogers, humanistic
pedagogy emphasizes self-actualization, emotional well-being, and the affective
domain of learning. A manager grounded in humanistic pedagogy recognizes that
cognitive learning cannot occur if basic psychological and safety needs are unmet.
Therefore, managing the "school climate" and ensuring a psychologically safe,
inclusive environment is not merely a "soft" HR function, but a core pedagogical
imperative.

Educational management must be deeply informed by developmental psychology. The
cognitive, social, and emotional stages of learners dictate how a school should be
organized.

For instance, managing an early childhood center requires a pedagogical approach
vastly different from managing a high school. In early childhood, management must
prioritize play-based learning environments, low student-to-teacher ratios, and flexible,
unstructured spaces. In secondary education, management must address the adolescent
need for autonomy, identity formation, and peer socialization. A pedagogically
grounded manager designs disciplinary policies, extracurricular programs, and
advisory systems that align with the developmental realities of their specific student
demographic, rather than applying a one-size-fits-all administrative rulebook.
Didactics—the art and science of teaching—provides the framework for curriculum
management. A manager cannot effectively evaluate a teacher’s performance without
a deep understanding of didactic principles.

Pedagogical management requires the alignment of curriculum, instruction, and
assessment (the "instructional triangle™). Managers must ensure that the resources
provided (textbooks, technology, laboratory equipment) directly support the didactic
methods employed by the teachers. Furthermore, when managing curriculum
implementation, the administrator must understand pedagogical concepts like
"scaffolding," "differentiated instruction,” and "formative assessment," ensuring that
school-wide policies support, rather than hinder, these evidence-based teaching
practices.

A critical, often overlooked pedagogical foundation of educational management is the
application of andragogy (the pedagogy of adult learning) to the management of
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teaching staff. Malcolm Knowles’ principles of andragogy state that adults are self-
directed, draw on life experiences, and need to know why they need to learn something.
When a principal or district leader mandates professional development (PD) or a new
instructional strategy, treating teachers like children (using pedagogy) leads to
resistance and superficial compliance. Pedagogical management requires treating
teachers as adult learners. This means involving them in the decision-making process
regarding new initiatives, providing PD that is immediately relevant to their classroom
contexts, and creating a management culture that respects their professional autonomy
and experiential knowledge.

The integration of pedagogical foundations into management transforms the identity
of the educational administrator. The manager is no longer just a CEO of a school
building; they are the chief architect of the learning environment.

In a pedagogically grounded management concept, the budget is a moral and
pedagogical document. How a manager allocates funds reveals the institution's true
pedagogical priorities. If a school claims to prioritize STEM education and experiential
learning, but the budget disproportionately favors administrative compliance and
standardized test prep materials, there is a fundamental misalignment. Pedagogical
management ensures that every dollar spent—from hiring instructional coaches to
designing flexible learning spaces—directly serves the science of learning.
Traditional teacher evaluation often relies on checklist-based observations that
measure compliance. Pedagogical management shifts evaluation toward a model of
continuous pedagogical growth. Utilizing frameworks like Danielson’s Framework for
Teaching or Hattie’s "Visible Learning," managers conduct evaluations that focus on
the cognitive engagement of students and the pedagogical reasoning of the teacher. The
post-observation conference becomes a pedagogical dialogue rather than an
administrative judgment, fostering a growth mindset among the faculty.

The school timetable is one of the most powerful management tools, yet it is often
designed purely for logistical convenience. A pedagogical approach to management
views time as a critical educational resource. Managers must design schedules that
allow for deep, uninterrupted learning blocks (protecting against fragmented
instructional time), provide common planning time for teacher collaboration
(supporting constructivist teacher learning), and allow for flexible grouping of students
based on their pedagogical needs rather than just their age.

The rapid integration of digital technologies into education has further complicated the
management landscape. However, the pedagogical foundations remain the guiding
compass.
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George Siemens’ theory of Connectivism posits that learning in the digital age occurs
across networks. Pedagogical management in this context involves breaking down the
physical and conceptual walls of the classroom. Managers must facilitate networked
learning by integrating global collaborations, managing digital infrastructure that
supports seamless information flow, and encouraging teachers to build Personal
Learning Networks (PLNSs).

With the advent of Artificial Intelligence and automated learning platforms, there is a
temptation for managers to rely on algorithms for instructional decisions. Pedagogical
management strongly resists this dehumanization. While Al can manage data, track
progress, and personalize drill-and-practice exercises, the core pedagogical elements—
empathy, moral development, critical facilitation, and socio-emotional support—
require human interaction. The manager’s role is to ensure that technology is used to
automate the administrative and routine cognitive tasks, thereby freeing up the
teacher’s time for high-level, human-centric pedagogical interactions.

Despite the clear theoretical imperative for pedagogical management, the reality in
many educational systems is fraught with tension. Educational managers often face
Immense pressure from external stakeholders (government bodies, policymakers,
parents) to prioritize quantifiable metrics, standardized test scores, and strict regulatory
compliance. This "performativity" culture can force managers to adopt corporate
management styles that alienate teachers and stifle pedagogical innovation.

To overcome this, educational managers must develop what Fullan (2014) calls
"systemness"—the ability to navigate complex external demands while protecting the
pedagogical core of the school. This requires Pedagogical Courage: The willingness of
the manager to push back against administrative mandates that contradict sound
pedagogical practices, advocating for what is best for the learner.

Translational Leadership: The ability to translate external policy demands into
pedagogical language for the teachers, and conversely, to translate pedagogical needs
into the data-driven, accountability language demanded by policymakers.

Distributed Pedagogical Leadership: Recognizing that the manager cannot be the sole
pedagogical expert. By distributing leadership, the manager empowers master teachers
to lead curriculum design, peer mentoring, and instructional innovation, creating a
resilient pedagogical culture that can withstand administrative fluctuations.
Conclusion. The concept of management in education cannot be fully realized if it is
divorced from the science of teaching and learning. The pedagogical foundations of
educational management dictate that administration is not an end in itself, but a vital
mechanism to support, enhance, and protect the instructional core.
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By grounding management practices in learning theories, developmental psychology,
didactics, and andragogy, educational leaders can transform their institutions from rigid
bureaucratic structures into vibrant, adaptive learning ecosystems. The modern
educational manager must be a master of both the organizational and the pedagogical
domains. They must understand the intricacies of cognitive load and constructivist
collaboration just as deeply as they understand budget forecasting and legal
compliance.
Ultimately, when management is rooted in pedagogy, the institution ceases to be a
place where students are merely "processed," and becomes a dynamic environment
where human potential is intentionally, scientifically, and compassionately cultivated.
The future of educational management lies not in adopting the latest corporate fad, but
in returning to its foundational purpose: optimizing the conditions for human learning.
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Annomayusa: Ywoy mamuoa eywmxypiap yiamu (umiap 6a OowKa eyumxyp
XAuBOHAAp YYMACU) KACANTUSUHUHE DMUOLOSUACU, INU300MON02UACY, NAMO2eHe3U,
KIUHUK  Oeneunapu,  Namoslo20aGHAMOMUK — Y32apuuiiapu,  OUAeHOCMUKACHU,
ougppepenyuan ouaznocmuracu, 0agoaaul xamoa OJOUHU OJUWL HOPA-Maooupiapu
bamaghcun épumunean. Kacannuxnune Kyzeamyeuucu PHK caknoguu napamuxcosupyc
OYIUO, mawKy Myxum omMuiiapuea Hucoamar anda yudamau xucoonanaou. Kacannux
acocan bup éweava Oyneam IMIAHMALAH UMIAP 84 OOWKA SYuWmXyp XAu8OHLAPOA
yupauou xamoa Haghac oauwd, 08Kam Xa3m KUauul 8a acabd musuMuHuHe 3apapranuiiy
ounan keuaou. /[uacnocmuxada 3nU300MoN02UK MABLLYMOMAAD, KIUHUK Oeleunapu 8a
J1abopamopus meKumupysiapu Myxum axamuamea 32a. /lagoiauw KOMNIeKe pasuuioa
onub  bopunub, eupycea Kapuiu, aAHMUOAKMeEPUAal, CUMAMOMAMUK — XaMOd
UMMYHUMEmMHU KYI1a6-Kyeeamnoguu eocumanap Kyiianunaou. Kacannuknune onounu
OUWOA V3 8aKMUOA IMAAW, 8eMEPUHAPUSL-CAHUMAPUs KOUOANapuea Kamvull puos
KUIUW 84 KApawmuH maooupiaputu amaniea Ouupuns acocuti npoQuIaKmux 4opanap
xucobnaunaou.

Kanum cyznap: Cenmuyemus, xapOyHKYIA, 300aHMPONOHO3, OAYULLA, CHOPAOUK,
amunuK, AHMUOUOMUK, YYOK, MAXCYC 84 YMYMULL, 2eMOQDUNUL.

['Vmrxypnap ynatu - YTKUp Ke4yaJuraH, yTa KOHTaruo3 IOKyMJIM KacalUTMK OYnuo,
TEpU DK3aHTEMACH, IIWUIMK MMAPJATJAPHUHT SUUTUFIAHUINN, UCATMA KyTapWJIUIIH,
MMHEBMOHHUS Ba HEPB CUCTEMACUHUHT 3apapianuiiy omnan ytaau. A. Kpaesckuii 1882
mnmn Poccusna OMpuHYM MapTa yinaT KacaJUIMTMHU Kalj Kwirad. KacamiukHUHT
ky3raryBuucunu 1905 itunna Kappe, 1912 iinnu U. Dureiin anukiiaran. Cooux CCCP
na 1932 vmnna utnapaa Y. Mupomo06oB ymar kacaumruau tonaau. B. A. [lankos
1938 iiunga Kopa Ky3aH Ba TyJkuiapaa yinatau anukiaanu. H. B. Cropun, B. A. I1ankos
Ba C. S. JloGomenkomnap 1953-1957 iunnapna Katop WIAMUN WIUIAPHU JBIOH
KuJtaauiap. X03Uupru mantiaa rymrxypiaap yjiaTd IyHEHUHT KaTop MamJlakaTiapuaa,
’KYMIIa[aH GU3HUHT ¥Y36EKUCTOHIA XaM Te3-Te3 yupald Typajii.
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bu3na Oy kacayumk OwiaH acocaH 30TJIM WTIAp KacaywiaHamu. KacayummkHWHT
AMU300TOJOTUSCH, KWJTMHUK OCNTHUIapy, TMarHo3 KYWHII Ba aBoJjamt bopacuaa mpod.
M. I1. ITapmonos Ba I'. SIpomienkonap TOMOHHIaH HIMUN XaM/la aMaliuil HIiap oauo
OopuraH.

KacammkauHr Ky3raTyBuMcu GuibTpianyBun Bupyc Oynu6, PHK cakmaiinn Ba
napaMUKCOBUpYCIap Typyxura Kupaau. Bupyc HMMYyHOOHMOJOTHMK XYCYCHUSTH
KUXaraaH oup xui 6yiauo, oJaMIapHUHT KU3aMUK KY3FaTyBUM BUPYCH Ba KopamoJuiap
VIaTUHUHT BUPYCH OWJIaH aHTUTCHJIMK alOKacura s3raaup. Arap UTJIap KU3aMHK
BUpycu OuiaH mHeKuusaaHran Oyica, Y3MHUHT yIaT BHPyCHra YUAAMIIN OYIaiu.
ByHuHr akcum xam KysaTuiaad, SbHU yiaT OWilaH Kaca/UlaHTaH HTiapja KU3aMHUK
BUpycura antuteno mnaWgo Oymagu. B. I'. Cnyrunnusar (1984) wmabiaymoTura
acociaHryek Oyicak, KOpaMmoJ yiIaTu yuyyH Talé€piaHraH 3apao0 Utiap YJIaTUHUHT
BUPYCUHU HENTpaAJIaNIN.

I'yirxypaap yJIaTUHUHT BUPYCH TAllKU MYyXUT OMWJUIapUra aHya yujgaamiid. Bupyc
MHHYC XapopaTaa Oell finiraua y3 XyCyCHATHHU cakiaiiiu. YiraH XaiBOHIApHHHT
ap3onapuga 20 °C ga ontu oifrava simail onaau. Konga 3 oid, OypyHIaH OKKaH
IIWIMMILNVK CYIOKJIHMKIApAa 2 ouradya BUPYJICHTJIMK XyCYyCUATUHHU cakinanau. Kaitnam
xapoparuja gapxod ynaau. 60°C kuznupunrasga sca 30 MmunyTaa Xanok oyiaaau. 1%
JIU U301 Ba yibTpaduHadia vHypiapaa 30 munytna, 2% ju UIIKOp pyuTMacKa dca
60 MUHYT/Ia MHAKTUBALUIIAHUO Yiaau. Bupycra aHTHOMOTHKIIAp TabCUP KUJIMAMIH.
Vnar kacammuruaan MYWHAQUUIIMKKA HXTHUCOCHAIITaH XYXKAJIMUKJIAp >KyJaa Karra
MKTHCOJIUM 3apap Kypaau, YyHKH MyiiHa TyHE 0030puaa ¢akar BamtoTara COTUIAAHN.
Vium 10-50 ¢owsHM Tamkmn stagm. Maxcyc MT YPUMTHIN Ba KyTalTHPHII
xykanukiaapuaa 3ca ynum 60-90 ¢ousra 6opagu. bup Heda MuHr cymra cotud oaud
KEJIMHIaH XOHaKW 30TH0op uTiap smianMaca, 100 ¢ous ynaau. byHaan Tamkapw,
KapaHTWH Yopa-TaJA0upiIapu yayH Xam KyJa KaTTa MadJar Tanad dTHIIa]Iu.
['YmTxyprap ynatura ut, TyJIKH, KOpa Ky3aH, CAaCCHK Ky3aH, co001, 00pcyK, uusioypu,
O0ypu, MyITyK Ba OOIIIKa XaBOHJIAP MOUUIIIHP.

Vnatra acocan 6up émrada GyIras ryITxypiap 4aniHa . IMaIuraH 11 XaiBoHIap
KaMpOK KacajiaHaay, OYHUHT cabaOu OHA CyTH OPKAId MMMYHMTET yTumuaup. B
TYIITXypiiap dSMJaHMarad €Ku KacajlylaHuO Ty3aliMaraH yprouuJiaH TyFuiIraH Oyica,
Te3 KacautaHaau. KojacTtpanl WMMYHMTET WKKMA XadTara eraau, KEHUH JapxoJl
sMiaHuIK 3apyp. Kacainmkka MOWMIUIMK Ba YHUHT KEUUIIM KATOp OMUILIapra
O0oruK. O3UKIaHTUPHUII Ba OOKHUIIT TYIUK OamaHcau Oyamaca, siai MapouTH Tanad
Japaxacuja amaira OIIMpwiIMaca, TYITXypiaap OPraHu3MHUHUHT PE3UCTEHTIUTH
TymuO keranu. HaTwxkana kacammuk 3ypasan. MyHHaYMWIMK XYyKaJlUKiapuaa o0-
XABOHUHI TE€3-T€3 Y3TapHIlM, IIaMoJ, EMFUP-KOPJIM KyHJIap XaWBOHJAp opacuia
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MIaMOJIIAITHUHAT KyTaiumura oiaud kemamu. by Xam ¥3 HaBOaTHaa KacayUTMKKa
MOMHIUTHKHY omupu6 100opaau. Kacammik Ky3raTyBYMCHHUHT MaHOAu Kacal XaiBOH
xucobnanaau. Kacammmk acocan KOHTAakT Wynu Ouian, 6ab3aH ca UH(EKIUsIIaHTaH
O3YKaJIap OpPKAIM IOKaau. MyWMHAUYMIMK XYXKaAJIWKIApUIAa XAWBOHJIAp Karakdajgapra
KyTapuiraiaa, KOUMpHINra KyHWiIrania Ba BETEpUHAPHSI-CAHUTAPUS XOJATU U3AaH
YMKKAH]1a FOKUII KyTasiau.

Bupyc opranusMra mwUIMK Tapaajiap OpKaiu Tyiurad, JuMoua TyKuMaiapia
Kymain0 puBoximananu. Kehwmn ko Ba nuMdara Tymmb, OyTyH oOpraHu3Mra
tTapkanaau. Hatmwkaga xapopaT KyTtapuiand, ky3, Hadac ab3ojapu, OIIKO30H-UYaK
Hynuaa sULTUFIAHUI [03ara Kenaau. AHY naitaa xurap, Oyiipak, 0ol Ba opka Mus
Xamjia Tepuia sUUTMFIAHUII Ba IETEHEPATUB Y3rapunuiap coaup 0ymnaau. boi Ba opka
MHUSIIATH J)KapoXaT XapakaT ab30Japy UIINTa TAbCUP KUIaau.

Bupycra kapmm antutenonap kKouga 10 kyHmaH keiumH maiino OYnuo,, 2 oiraua
cakyanaau. KacammMkHUHT matorene3uaa CeKyHiap MHPEKIUSIHUHT KY3FaTyBUMIapu:
caJbMOHEIIa, 3IIepUuXua, nacTepesyia, TOKComia3mMa, KOKKIap Ba OOLIKalap MyXUM
pouib YiiHaiu. Kacamiuk renaTuT Ba mapaBUpyc OWJIaH OMpra KeUUIIN XaM MyMKHH.
Cekynmap Ba  apanaml  uH(pEKUUsap,  FEIbMUHTO3JIAp  OPTraHU3MHUHT
MMMYHOOHOJIOTUK XYCYCHSTHHU Y3rapTupu® 1000pu0, YHHUHI yiaTra Kapiiu
MOWWJUTUTUHY OIINPAIA, KEUUIIIMHU OFUPJAIITUPAAN, YIUMHU KyauTUpaIu.
KacainmukHuHr smvpuH AaBpu Oup oifraya maBoM dTaau. KinMHUK OeiaruiapHUHT
HaMOE€H Oynummra kapab, yrmka, w4yak, acab, Tepu Ba apanam makmuiap (apk
KMIIMHAIH. Y IaTHUHT KaliCH X0JI1aT/[a HAMOSH O JIMIIN OPTaHH3MHHUHT PEaKTHBIIUTH Ba
KY3FaTyBUYMHUHT BUpYJIeHTIUrura 0orauk. yHuHT yuyH Oup Ttunra mancy0 Oynraxn
BUpYC OMp Heua XWJI KIMHUK XOJaTaard (Xapopar KyTapuiuIIMAaH TOPTHO, HEpB
CUCTEMACHUHUHT Oy3WIMIIUTa KaJap) KaCAJUIMKHA HAMOEH KWWY MyMKUH. [ITyHUHT
YUYH apuM XoJuIap/aa TUarHo3 KyHuln anda KUAuH OYJ1au.

Ntnapaa kacaminuk yTKUp, sSpuM YTKUP Ba CypyHKanu kewyaau. Oparna Kacaluk
xapopatHuHr 1-3°C kyrapunuinm 6mian 6onutanuo, 1,5 oliuk uryagapia 3ca aTUITUK
KYPUHUIIIA HAMOEH OYNMO, HICUTMA YUKMAa 1.

V1kup keunmn. ByHna kIMHUK Gelrumiiap sSKKOJN HaMo8H 6ymamu. Kacammuk xapopar
kyTapunuiny O6uian ooumananu (39,7-41°C). bup-ukku kyH yTrad, xapopar Oup o3
Tymaau. Arap THEBMOHHUs OollJIaHCa, Xapopar sHa KkyTapwiaaud. Kacammmk
OollTaHTaH1a XaBOHHUHT XYJIKH Y3rapajau, GaoJTury macaind, KaTupanam, Xy iu
Oup HapcagaH KYpKKaHIIEK €KW KywIH XaaukcuparaHjaek O0ynu0 typaau. Kymumaua
10KopU Hadac UYIIapUHUHT KaTapu OONLIaHAIN, UTIAp TyMITYFUHU TUPHOFU OWIIaH
Kalmuiian. bypyHaaH mMuiuMIIMK CyrOKIHK (3Kccyaar) okaau. Hadac onumima 0ypyH
OUTHO KOJITAHJINTH Ce3WIaan. MyTan TyTn6, aBBaanra KUCKa, KeHMHYAIHK KYUIHPOK
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Ba Oamramiu Oymamu. KelimHpok Oopu® MHEBMOHHS, TMJIEBPUT, KOHBIOHKTHBHT,
KOBOKJIap/a 3ca sipa naiino 6ynanu. Ky3HUHT paHrnop napaacu Kywid sULTAFIaHuoO,
HupuHr okuO Typaau. OIIKO30H-WYaK MWYJIWHUHT 3apapiaHdlId HIITaXaHUHT
oyrunumura onub xenaau. Orup GapaHruT, TOH3WUIUT, TACTPOIHTEPUT OOIITIaHAIH.
bab3an Kycum kaiTa XypyK KWica, IIIMMIIUK CApUK Macca TyIIa/Iu.

Spum yTrup keuuul. by xonatga xam xapopaT KyTtapuwiaau Ba 1-2 KyH JaBOM 3Taju.
Jlenpeccusi, XOJICH3IAHUI, XAAUKCUpAO uyuuil, EpYyFIMKIAH KOYHMII, HIINTaxa
OYFUIIUIIN, TYMINYK KypHUIn, OypyH OuTu6 Hadac onuin KUAWHIAIIUIIN Ky3aTUIaIu.
Tes-Te3 akca ypaau, oékinapu Ouiad TyMIIyFuHH Kamuiau. Hadac onum te3nammanm
Ba KUIMHIAmMAmd. YIKa ayCKy/lIbTalus KWIMOG KYpUICa, XUPHIUIAN SIIHTHIAI.
[lynbe Te3nmammbd, aputmus Ky3atunaau. Ky3 dupunr Ooinaiinu, KypuO KOBOKJIAp
oup-oupura Enummob Konaau. KoHbroHKTUBUT Ba Kepatut O6ynaau. [y Ounan Oupra
OILIKO30H-MYaK YTKUP SJUIMFIAHNUO, aBBaIUra U4 KOTau, Kycaau, KeHUH U4 KEeTaau.
Vaar sk3antemacu. BypyH, 1a6, Ky/loK Ba KOPUH TepUIApH/Ia, COHA, YOT COXACHIA
KMYKWHA KU3WI JIOFJIA TolManap naijao 0ynaau. KelnHuanuk ynap YpHUAa MOIIJIEK,
KaTTajlapy 3ca OMp TUMMHIIMK TaHTaJeK My pakyagap ByKyara Keauo, yJIapHUHT CUPTH
ANTUPOK, MUMJA CApFUL CYIOK iupuHr 0ynaau. Keitmnuanuk Oy mydaxvanap €punuo,
KypUIAM Ba KYHFUP PAHIIIMA MYCTIOKIap OWUJiaH KOIUIaHAAW. DKCCYyIaT YUKUO TypraH
9K3eMa KyJOK TemMru arpopuaa Xam yupaiinu. bab3u wutnappa Oyrumiapu
OyKuJIaAUraH >xoiyapia TEPUHUHI YCTKM KUCMHU KyWwIHM TUIIEpKEparo3ra yudpaiau
(MyTy3CHMOH KOIlJIama).

Heps ¢popmacu. Kynunya ynaTHUHT HEpB popmacu yupaiiau. Acad Oy3WIHILIN KUCKa
MyJJaTIN Xas KOHJIaHUII OuinaH OonuianuO, 0ab3aH BaKOXATIW XoJaT Ky3aTuilaiu.
BytyHn 6anaH, 6ab3uia aiipuM MyCKyJuiap yuuo, KaaTUPOK Oocaiu.

Kacan utnapHuHr opuinm y3rapaau. Baktu-BakTy OniiaH TyTKaHOK TyTaJM Ba y yajia
danaxra ainanaau. Kynunya opka oéru ¢anax 6ynuo, ropa onmaid Konaau. KoBok,
TYFpU MYaK CPUHKTEPU Ba OOIIHWHT 1032 KUCMUAAru HepBiap danaxiananu. Kon
TapKuOM XaM MabJIyM Japaxaja y3rapajau, JeHKOIUTO3 Ky3aTWiIHO, SpUTPOIUTIIAp
Ba TeMOrIOONH Kymasan. Kacaik apx ONTaHAa aHeMHMs Ky3aTHJIad. YIaT eHIHI
Keurasja Oupop xadrana Ty3anuild MyMKUAH, OFUP KE€UraHja 3ca oilsiad 1aBoM 3Tajau.
Onatna 2-3 xadrtagaH keWnH acal® Oy3WWINKM XOJaTH Ky3aTWUIWO, KacajlaHuO
Ty3aliraH XallBOHJIap/a alpuM MYCKYJUIAPHUHT YYUO TypHUILH, yaja KU TYTUK (anax
Owtan Oupra kKap Ba Kyp OyIn0 KOJIHII, XU OWIIUII CE3rUCUHU MYKOTHUII Ky3aTUIaIH.
Utnapna ynum 50-85 pous atpoduna 6ynam.

IaTosioroanaToMmk y3rapuuuiap. Arap yiauMm yta YTKUp €Ky YTKUP KEUHIll JaBprIa
conup OynMmaca, yiakca xyna xam o3ruH O0ynaau. Ky3 Ba OypyH arpoduaa iupusr
KOTUO KOJITaH, KYy3 KOpauufd KarTrajamuo, Ky3 uuMra TopTrad, jgabd Ba OypyH
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aTpoduma maiina 3po3us Ba spanap 6yinaau. Kopun Teprcria Be3uKyssip Ba myCcTyuIE3
JepMaTUT Ky3ra TalnUlaHaaud. Tepu smuAepMUCHIA MyCTyJa Ba Be3UKysna OYynuo,
mumboun uHbWIbTpanms yupaimu. Hadac #ynnapu sumurnanu®, katapal Ba
MUPHHIIIM SKCCyJaT OWIaH Oekunmué KonraH Oynamu. Yikaga KYKUMTHD Yd4OKIap
BYXKyAra Kenaau. SIuFIaHuIl —YOKAHUHT OJJIMHTH, YpTa XamJa KpaHual
TOMOHJIAPUHU drajuiaiiiu. ApuM xoJiap/ia OpOHXOIMTHEBMOHUS YUOKIapy YIIKaHUHT
XamMMa KUcMilapuaa ydpaiau. AJsbBeosia Ba OpoHXJapjia 3pUTPOLMT, JEHKOIUT,
muMdoruT, HeWTpodwuiap Kymiad Ttomwiaau (MHUKPOCKOMAA TEKITUPHIIAIN).
OmKO30H-UYAKHUHT MWUIKK TapJaiapi Ky4in sUDTHFIaHuO, Spo3us Ba sipa Oyiasu.
Tamox xarramammO, Kyuin rumnepemusira yupaiinu. Kykpak kadacu Ba KOpuH
OYIuIMFUIArd UYKU TUMGATUK TYTYHJIap HIUIITaH Ba KecuO Kypuiranaa KYKUMTHP-
KU3FUII PAaHIIM IIWIMMIIHNK CYIOKIMK OKaau. bomr Ba opka Musiga HHUPUHICHU3
SHIE(DATOMUEIUT KYpUJIaau, TOMHUpJap KOH OujaH Tyna, Oup 03 MUIIHNO, KOH
Kydusirad Oyiau.

Jlmarno3. YiaT KacaUINTWra JWar€o3 KyWHIIA YHHHT 3IH300TONOTHACH, KIHMHHK
Oenrunapy, MAaTOJIOTOAHATOMHUK Y3rapHiiapy XucoOra oyiMHaau. Bupycosoruk
TEKIIMpUII  YTKa3winuO, JjabopaTopus  ycCyJulapura MypokaaT — KHJIMHAIW.
ONU300TOJIOTUK MabayMoTiapra YHMHT €mu (Oup €mrava), 30TH, TaHlIa0 Eku
énmacura smilall MIUIapu oaud Oopwirannurd kupagu. KiouHuk Oenruiapura
pecnupaTop ab30JApHUHT 3apapiiaHMIld, KY3 Ba OypyH IIWUIMK NapaaJapuHUHT
KaTapaJl SUUIAFJIAQHUIIM, TaHAHWUHT  TUNEPKEpaTo3d, HEPB  CUCTEMACUHUHT
KapOoXaTJIAHUILIK acoc KuinuoO onuHanu. Kacammmk sHau OolulaHraH maltna yrad,
dboTodoOus, XapOpaTHUHT KYTAPUIIMILN, UIITaXa OYFUIIMIIN Ba OOLIKaIapra 3TUO0p
Oepwianu. bab3an xapopaT HOpMajia, UITaxa SxXiuy oyaunm Xxam MyMkuH. [y ounan
Ooupra acab Oy3wiuiura xam 3tudop 6epunaau. KOkopuaa kaiia stuiiran oenruiap
JMArHo3 KyWuiln yuyH acocuit oenrunap ne6 kabyn kwimarad (B. C. Cnyrun, 1994).
OHI XapakTepiM MaToJOr0AHATOMUK Y3rapuluiapra KOBOK, YH MKKA OapMOK WYaK,
TYFPU MYaKIapAard KOH KyHWInILIIap KUpajau.

JlabopaTopusa amanuéruga Ouocunama yrkazwiagu. PCK, PHII, umMmmyHOopepmeHT
peakiusicu, maccuB remarrmotuHarus peakmusicu  (PIITA), P3I'A  nmapnan
(doiigananuil TaBCUs STUIIAIH.

Aud¢pepenuman auarxos. VnatHu JIENTOCIIUPO3, KYTYPHI, ayECKU KaCAJUIUIH,
MapBOBUPYC, SHTEPUT, CAIbBMOHEIUIE3aH aXXpaTHIL Kepak. JIenrocnupos3 reMopparuk
Ba capraiiui KypuHuUIuaa HaMmo€H O6ynaau. ['emopparuk KYpuHUII T€3 PUBOKIIAHUO,
Kacal XalBOoH 2-3 KyHaa Xaimok Oymamau. Capraliumn KypuUHUIIUAA 5Ca IIMLITUK
napaajap Kyna capraium0 ketaad. AcocHil aXpaTull ycylid OaKTepHOJIOorak
TeKmmpuuanp. byHaa nentocnupanap tonuiauO  aHukiaHaad.  KomaBepca
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JIENTOCTIMPO3/1a TUIIEPUMMYHJIN KOH 3ap1001 Ba CTPENTOMHUIIMH XM (oiina 6epaau.
FOKyMM renatut acocad 6up émraua 6yaran uiapaa yupaiinu. Epu6 kypuiranma
KHUTap JKy/Ja XaMm KaTTajamuo, carn-caprailud keTran o0ymaau.

VnaTHuHr HepB (OPMACHMHM KyTYPHIINAH aXpATHIaAH. YJaTaa KYIHUK OKaJH,
KyTypUlllla 3ca Ky4dJu O€30BTaJaHUIl Ky3aTWiaau, HWINTaxa O4YWiIud, ojaTaa
eMaiiIuraH HapcajapHu xaMm €0, 1TuO rbopanu. IlacTtku xar danax O0ynuo, Epud
KypwiIranga WYujaH xap XWwi Hapcanap uukaau. KyTypuijga rucrocpe3 Kuiuo,
babem-Herpu Tanauacu Tonuiaiu.

Ayecku KacaumMryaa acad Oy3unuiy OuiaH Oupra Kydid KAYHUIIUII Ba KAITUHUII
Ky3aTHJIaIu.

[TapBoBUpYyC SHTEpPUT OMpAaHHUra OONLIAaHMO, KYCHIN Ky3aTWJagu. Xapopar OKOpU
6ynu6, uyukanap spurporut ounan PI'A, PTT'A peakuusiapu Kyiunam.
CanpMOHEIUIE3HU aHUKJIaIIa OaKTEPUOJIOTUK TEKIIMPHUIIl aCOCUM yCyJ XUCoOIaHca,
MUpOIUIa3Ma/ia MUPOIIa3Ma TOTHIIA N,

Jlaponam. Yiar KacaluIMTHHM JaBONAII y4yH 4YeT 3JUIapAa THIEPUMMYHIH KOH
3apaoOu Kyutanwiaau. KacauIMKHUHT OONUIaHWMII JaBpujia KHU3aMUKKa KapIlid
oJamjiap/ia MIUIATWIaJWraH raMMma-rioOylvH sXimy HaTtwka Oepamu. Ilpemapar
MyCKyJ opacura 1-3 mu mukaopaa rodopwiaau. Matepdeponnap xyna goitmanuaup.
bup BakTHUHT ¥3ua €ku OYnak-0yIaK yu Typyx JOpUIAPHU KYIIIall TaBCUSI STUIAIN:
anTuOakTepuan (cekyHaap HWHGEKIUS Ky3raTyBUMJapura Kapliu), CHMIITOMATHK
(ucutma Tymupwuil, opak (QaoJUATHHMA THUKIANI YYyH, IIYHUHTIEK Cyprujap),
cTuMyJaMoOH («B» TrypyX BHUTaMHHIIAp, KOKapOOKCHIIE3a, ackopOaT KHUCIOTa Ba
Oomikanap). AHTHOaKTepuan npenapatiapaan neHuuIMH-10000 Th ga Tepu octu
€K1 MyCKyJ opacura KyHura 3-4 MapTta, 5KMOHOBOIIMJUTHH — | Kr orupiukka 10-15000
Tb nan Mmyckyn opacura cyTkajaa Oup Mapra, CTpeNTOMULIMH — | KT TUpHK Ba3Hra 10-
20000 Th naH, cymedanumesuH, cyibdanumerokcuH, Hopcyibdazon 0,5-1,0 man
KyHura 3-4 mapra OEpwIMIU SXIIM HaTwkara onud kenaau. OUIKO30H-HYAK
baoMMATHHUHT Oy3WIMIIUTa Kapiu (rana3ol, JEBOMHUIIETHH, SHTEPOCENTON Ba
uepykamnap 0,25-0,5 r man 1 kr orupiukka cyTkacura 3-4 mapra Oepuiianu,
CUMIITOMATHK J1aBOJalll MaKCaauJa TabCUP AOUPACU KEHI JOpWIAp KYJUIaHWIAJIU:
anerunanui kuciota - 0,2-0,5 r nan nuupwiaau; 50% i1 aHaILIMH SPUTMACH - BEHara
25 M naH wbopunaau; tepu octura 2-3 mi 20% nu xkodeun, 0,5-1,5 min 20% nu
kamdopa moitn rboprtaau. Myckyn opacura 1-5 mut kaneiuii TiokoHat, 1 M 1% am
TUMepo TaBcus dTiwianu. Yana damaxra kapim tepu octura 10 kyH mobainuaa 1
M 0,05% 5 mpo3epuH F0OOpUIIATH.

KOHBIOHKTUBUT OYJIraHINTU YUYYH KY3 Xap KyHH OOp KUCJIOTa 3puUTMacu Owian 2-3
MapTa 10BHO Typwiagu. Arap ynar Tepuaa dK3aHTeMa naijao Oynuiny OuiaH kedca,
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tepu 5% nu Hox spuTMacu OuiaH cypTHO JaBojlaHATU EKU KypPUTYBYU TOPOIIOKIIAP
(BUCMYT, PyX OKCHJ Ba TallbK) cenuianu. Arap ymat HepB (popmacuma pyit Oepca,
KOMIUIEKC TOPOIIOK Ipenapatiapau Kyimam 3apyp (0,05 momunan, 0,25 riroTaMuH
kuciora, 0,03 nudenun, 0,05 cmazmonutun, 0,015 kodeunn). 15-30 kyH naBomuaa xap
KyHH 2-3 MapTa MOpOIIOK WYUpuO Typwiaau. bup matHuHr y3uma 10 kyH Tepu
octura 1% 51 HOBOKaWH ’pUTMAacH toOopunaau. Arap Myckysuiap (anaxiaHran
Oynca, Maccax TaBCUSl 3TUNAAM, (U3MOTEpanusl YCylIH KYJUIaHWIMO, TEpU OCTHUTra
0,001 ctpuxuuH r00opuianu. Mapkasuii HepB cucTeMacH (HaoMITUHN HOpMaJ yIILiab
TypHIl y4yH MYycKys opacura 30 xkyH mMoOailHMIa xap KyHH Oup maprta 1 mi gan
nepeOponu3un  1060pud Typuianu. Ilapxe3 acocuit Myonaxamapaan —Oupu
xucobnanaau. Ly naBp mMobaitHuIa TYIIT, )KUTapJaH TalépiaHrad KuiiMa, MUIIOK,
rypy4Hd KaiHaTuO Oepuin sixiiy HaTuxka Oepaau. Ut oBkatuga B rypyxura Mancy6
BUTAMUHJIAp Oy Ui 3apyp. XOHAIAp Xap IOUM IaMoJuIaTuO Typiuiiu 3apyp. Kacan
XalBOHJIApHU BaKTU-BAaKTH OMJIAH OYMK XaBOJIa aWJIAHTUPHUO KEIUII TaBCUS dTUIIAIHM.
Hesundexuus yuyH 2% au uimkop, 5% U XJ0opiu oXak sputMacu, 5% 1 au3osiap
WIIaTUIaau. YU mapoutuaa 3ca 2% au XJI0paMHUH TaBCUS dTWiaau. MyWHAYMIAK
XY KaJIMKIapuaa Maxcyc UCUTHIITaH U3oisiTopiaapaan ¢hoiganaHuiagm.

Onauan onum. YMyMuidl NOpoQUIaKTUKAa KyWuJarwiapaaH uOopar: SMU300THK
HOCOFJIOM XY KaJIMK/JaH UT Ba MyWHaJIapHHU OO0 KEJUII KaThbUi MaH 3TriIaau. Pyxcar
dakaT coryoMm Xyx)anukiaapra oepwianu. Ynap onu6 kenunrad 30 KyH npo(riiakTHK
KapaHTUHAA caxjaHaau. Kyprazma €xku BuUCTaBKajapAa KaTHAIIaJAWTaH XaMmma
IYIITXYpiap aBBajJura 3MIIAHMO, KEMMH pyXxcar 3TWiaad. YMyMUM BeTepUHaApHsI-
CaHUTapus TaAOUpJIapy, 300TEXHUK MapaMeTpiiap (paosi UMMYHU3AIUSHUHAT (oiiaaiu
napaxkacuHu omupanu. dakar cofIoM XalBoHJIap SmiaHagu. Mccuk, COBYK Ba
EFUHTapUYWIMK alTIapyuaa dMIall MyMKHAH dMac.

Xo3upru naiitaa 668-K®, «Bakuym», OIIM, « TerpoBak» BaklMHAIAPY KYIUITAHUIIA]IH.
668-K® BakumnnHa Myckyn opacura robopwianu (2 oinukaan 6omiad 2 Mt gaH 3 Kr
OTHUPJIMK YuyH 3 Ml MUKa0opaa). «Bakuym» 5 kr orupaukka 1 mur xucoOuma MycKy
opacura ro0opwiaau, KeuH 2-3 mul aad TaBcus dTunaau. Kojran BakuuHamap Xam
KypcaTMa 6yiiuua KyanaHuIaan. YIaT ynkKyaeK Oyica, KapaHTHH YBJIOH KUIHHAJIN.
Kacan xaiiBonmap wuzomsuus KuiduHaad. Ac000-yckyHa Ba karakdanap 2% Ju
dbopmanun Ownan ne3uHdexuus KuauHaau. lapTiau COFIOMIApPUHUHT XapopaTH
Vmuab typunamu. Konrammapunu smiiad TaluiaHaad XamJa BOJbEpiiapra KHUPHII
oNuAaH JE30KOBpUKIAp Kyhuiuamu Ba 2% W WUIIKOP dpUTMacu Owinad Xysuiad
Typuiagu. Maummap ne3nHGeKusioBur spuTMaiap omian 1oBub 6opwianu. berona
OJIAMJIAPHUHT KUPHUIIU KAThUM MaH 3TN0, MaxCyC KUMUM-Kedakyap JAe3uH(EKIIUs
KwinHaau. Kacamnuk gaBpuja TOPTHIN, TaMmfa Oocuil Ba Oollka TaaOupiap

30 INTERNATIONAL SCIENTIFIC INNOVATION RESEARCH CONFERENCE universalconference.us



‘ INTERNATIONAL SCIENTIFIC

e o INNDVATION RESEARCH CONFERENCE
Volume 03, Issue 04 2026

yTKazuaManau. Maxcyc MyHHa4YMIMK XYKaJIWKJIApW Ba NMUTOMHUKIIApAA KapaHTUH
9BJIOH KWIMHUO, OXMPIH Kacajl XalBOH Ty3ajrad €k yiurad | oilmaH kelnH Oexop
KWIMHaAU. Yekmam 3ca 2 ol JaBOM dTau.

XyJsoca:

['Vyurxypnap ynatu BeTepuHapus aMaIMETHAA KaTTa MKTUCOIUM 3apap
KEeNTUPYBUM, VTa IOKyMJIM BHUPYCIM KacalUIMKIapAaH Oupu xucoOmananu. Y
KaCAJUTMKHUHT T€3 TAPKAIUILHU, TYPJIM KIMHUK IIaKJUIapaa HaMOEH OVIIHIIM Ba IOKOpU
¥num kypcaTkudiapu Owiian TaBcudaanaan. AWHUKCa, €11 Ba YMIIaHMaraH XaiBOHJIAP
KacaJuIMKKa >XKyaa wmouun Oymagu. Kacammmkau »spra aHuMKiam, jgaboparopus
ycyJuiapu OujaH TacAMKJIAll Ba KOMIUIEKC JaBOJIalll YHUHI OFUpP acopaTiapy xamzaa
VauM XOJaTiJapyuHU KaMmMauTUpullga MyXHUM axaMmusTra sra. BUpOK SHr camapanu
Kypai ycyiau npoduiaktika 0Yiub, MyHTa3am sMilalll, KApaHTUH YOpaJIapUHU aMmalira
OLUMPHUIL, JAE3UHPEKUHs HIUIApUHU OJaud Oopulll Ba BETepUHAPUSA-CAHUTAPUS
Tajabiiapura KaThbUi aman KWJIUII KaCcaUIMK TapKAJIUIIMHUHT OJITUHU OJIaJId Xamja
XalBOHJIAp COFJIMFUHM CaKJalll Ba XYKAIUKJIAPHUHT UKTUCOAHMA OapKapOpIUTHHU
TabMHUHJIAWIH.
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O‘ZBEKISTONDA ISTE°MOLCHILAR HUQUQLARINI HIMOYA QILISH
TIZIMINI TAKOMILLASHTIRISH YO‘LLARI

Yuldasheva Guzal Bakhodirovna
O‘zbekiston Respublikasi Bank-moliya akademiyasi magistranti
1guzalyuldasheva@gmail.com

Annotatsiya. Ushbu tezisda O‘zbekiston Respublikasida iste’molchilar huquqlarini
himoya qilish tizimining hozirgi holati, uning huquqiy, institutsional va amaliy asoslari
tahlil gilingan. So‘nggi yillarda mamlakatda raqobatni rivojlantirish va iste’molchilar
huquglarini himoya qilish qo‘mitasi faoliyat yuritayotgani, “Iste’molchilarning
huquglarini himoya qilish to‘g‘risida”gi qonunga bir qator o‘zgartirish va
qo‘shimchalar kiritilgani ko‘rib chiqilgan. Tadqiqotda ragamli iqtisodiyot va elektron
tijoratning jadal rivojlanishi, xorijiy tajriba va Birlashgan Millatlar Tashkilotining
iste’molchilarni himoya qilish bo‘yicha yo‘rignomalari asosida milliy tizimni
takomillashtirish yo‘nalishlari, jumladan huquqiy baza, nazorat mexanizmlari, elektron
murojaat tizimlari va aholining huquqgiy savodxonligini oshirish masalalari yoritilgan.
Tezis yakunida iste’'molchilar huquqlarini himoya qilish samaradorligini oshirishga
garatilgan aniq takliflar shakllantirilgan.

Kalit so‘zlar: iste’molchilar huqugqlari, iste’molchilarni himoya qilish, ragqobat
qo ‘mitasi, elektron tijorat, sifat nazorati, huquqiy savodxonlik, davlat nazorati,
tovarlar va xizmatlar sifati, jamoatchilik nazorati, ragamli igtisodiyot.

Kirish

Bozor iqtisodiyoti sharoitida iste’molchilarning huquq va manfaatlarini himoya qilish
davlatning ijtimoiy-igtisodiy siyosatining muhim yo‘nalishlaridan biri hisoblanadi.
Tovar va xizmatlar bozorining kengayishi, elektron tijoratning jadal rivojlanishi hamda
iste’molchilar  bilan tadbirkorlik subyektlari o‘rtasidagi munosabatlarning
murakkablashuvi ushbu sohada samarali huqugiy va institutsional mexanizmlarni
shakllantirishni tagozo etadi.

O‘zbekistonda iste’molchilar huquqlarini himoya qilishning huquqiy asosi 1996-yilda
qabul qilingan “Iste’molchilarning huquqlarini himoya qilish to‘g‘risida”gi qonun
bilan belgilangan bo‘lib, keyingi yillarda ushbu qonunga bir qator muhim o‘zgartirish
va qo‘shimchalar kiritildi. 2019-yilda O‘zbekiston Respublikasi Prezidenti farmoniga
asosan Raqobatni rivojlantirish va iste’molchilar huquglarini himoya qilish qo‘mitasi
tashkil etilib, unga tegishli davlat nazorati, huqugbuzarliklarning oldini olish va aholi
murojaatlarini  o‘rganish vazifalari yuklatildi. Shunga qaramay, amaliyotda
iste’molchilar huquqglarining buzilish holatlari, aynigsa chakana savdo, kommunal
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xizmatlar, elektron tijorat va pullik xizmatlar ko‘rsatish sohalarida hali ham uchrab
turibdi.

Tadgiqotning dolzarbligi shundan iboratki, ragamli iqgtisodiyotning rivojlanishi,
onlayn-savdo hajmining o‘sishi va iste’molchilarning xatti-harakatlari o°zgarishi
mavjud huqugiy-institutsional tizimning yangi sharoitlarga moslashtirilishini talab
etmoqda. Ushbu tezisning magsadi - O‘zbekistonda iste’molchilar huquglarini himoya
gilish tizimining mavjud holatini tahlil gilish, unda uchraydigan muammolarni
aniglash va tizimni takomillashtirish bo‘yicha ilmiy asoslangan takliflar ishlab
chigishdan iborat. Tadgiqot vazifalari sifatida quyidagilar belgilandi: milliy
gonunchilik va institutsional tizimni tahlil gilish; xorijiy tajriba va xalgaro standartlarni
o‘rganish; mavjud muammolarni tizimlashtirish; tizimni takomillashtirish
yo‘nalishlarini ishlab chiqish.

Tadgiqot natijalari shuni ko‘rsatadiki, O°zbekistonda iste’molchilar huquqlarini
himoya qilish tizimi so‘nggi yillarda institutsional jihatdan sezilarli darajada rivojlandi.
Raqobatni rivojlantirish va iste’molchilar huquglarini himoya qilish qo‘mitasi va uning
hududiy boshgarmalari orgali nazorat xaridi, ekspertiza va aholi murojaatlarini
o‘rganish kabi mexanizmlar joriy etilgan. Shu bilan birga, quyidagi muammoli jihatlar
aniglandi:

Birinchidan, huquqiy baza takomillashtirilayotgan bo‘lsa-da, elektron tijorat,
masofaviy xizmatlar va ragamli platformalar orgali amalga oshiriladigan bitimlarda
iste’molchilar huquglarini himoya qilishning aniq mexanizmlari yetarli darajada ishlab
chigilmagan. Xususan, onlayn-do‘konlarda tovarni gaytarish, pulni qaytarib berish
muddatlari va onlayn shartnomalarning shaffofligi masalalari alohida tartibga
solinishga muhtoj.

Ikkinchidan, iste’molchilarning huquqiy savodxonligi darajasi hali ham past bo‘lib,
aholining katta qismi o‘z huquqlaridan to‘liq xabardor emas va shikoyat bildirish
tartib-taomillarini bilmaydi. Bu esa huqugbuzarliklarning bir qismi o‘z vaqtida
aniglanmay qolishiga olib kelmoqda.

Uchinchidan, nodavlat notijorat tashkilotlari - iste’molchilar jamiyatlari va
uyushmalarining faoliyati yetarli darajada rivojlanmagan. Rivojlangan mamlakatlar
tajribasida (masalan, Yevropa Ittifoqi davlatlarida) mustaqil iste’molchilar
uyushmalari nazorat va ma’rifat ishlarida muhim rol o‘ynaydi, O‘zbekistonda esa
bunday tashkilotlarning institutsional va moliyaviy imkoniyatlari cheklangan.
To‘rtinchidan, davlat nazorati asosan reaktiv xarakterga ega, ya’ni ko‘pincha murojaat
va shikoyatlar asosida amalga oshiriladi, proaktiv monitoring va ragamli tahlil
tizimlaridan yetarli foydalanilmaydi. Zamonaviy ragamli nazorat vositalari - masalan,
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onlayn shikoyatlar platformasi, sun’iy intellekt asosidagi tahlil tizimlari kabi yechimlar
joriy etilishi tizim samaradorligini oshirishi mumkin.

Xalgaro tajribaga nazar tashlaganda, Birlashgan Millatlar Tashkilotining
Iste’molchilarni himoya qilish bo‘yicha yo‘rignomalari (UNGCP) milliy gonunchilikni
takomillashtirishda mamlakatlarga muhim yo‘nalishlardan biri sifatida xizmat
qilmoqgda. Ushbu yo‘rignomalar iste’molchilarning xavfsizligi, iqtisodiy manfaatlari,
ma’lumot olish huqugqi, ta’lim va adolatli hal etish (redress) tizimlariga alohida e’tibor
qaratishni tavsiya etadi. O‘zbekiston milliy tizimini ushbu xalgaro tamoyillar asosida
moslashtirish quyidagi yo‘nalishlarda amalga oshirilishi maqsadga muvofiq:

- elektron tijorat va ragamli xizmatlar sohasida iste’molchilar huquglarini tartibga
soluvchi alohida normativ-huquqgiy hujjatlarni ishlab chigish;

- yagona elektron murojaat va shikoyatlarni ko‘rib chiqish platformasini yaratish,
bunda murojaatlarning ko‘rib chiqilish muddatlari va natijalari shaffof tarzda kuzatib
borilishi;

- maktab va oliy ta’lim dasturlariga iste’molchilik madaniyati va huquqiy
savodxonlikka oid mavzularni Kkiritish orgali profilaktik ishlarni kuchaytirish;

- nodavlat notijorat tashkilotlari va iste’molchilar uyushmalarini moliyaviy va
Institutsional qo‘llab-quvvatlash mexanizmlarini ishlab chiqish;

- tadbirkorlik subyektlari uchun iste’molchilar bilan ishlash bo‘yicha ichki nazorat
standartlarini joriy etish va ularga rag‘batlantiruvchi choralar (masalan, “ishonchli
sotuvchi” sertifikati) qo‘llash;

- ragamli monitoring va sun’1y intellekt texnologiyalaridan foydalangan holda bozorni
proaktiv nazorat qilish tizimini yo‘lga qo‘yish.

Ushbu chora-tadbirlarning amalga oshirilishi nafaqat iste’molchilar huquqlarining
himoya qilinish samaradorligini oshiradi, balki tadbirkorlik muhitida halol ragobatni
rivojlantirish, iste’molchilar ishonchini mustahkamlash va milliy iqtisodiyotning
barqaror rivojlanishiga ham ijobiy ta’sir ko‘rsatadi.

Xulosa. O‘tkazilgan tahlil shuni ko‘rsatadiki, O‘zbekistonda iste’molchilar huquqlarini
himoya qilish tizimi so‘nggi yillarda institutsional va huquqiy jihatdan izchil rivojlanib
bormoqda, biroq ragamli igtisodiyot sharoitida yangi vazifalar va muammolar yuzaga
kelmogda. Tizimni yanada takomillashtirish uchun huquqiy bazani elektron tijorat
talablariga moslashtirish, aholining huqugiy savodxonligini oshirish, nodavlat
tashkilotlarning ishtirokini kengaytirish hamda ragamli nazorat vositalarini joriy etish
zarur. Ushbu yo‘nalishlarda amalga oshiriladigan kompleks chora-tadbirlar
iste’molchilar huquqglarining to‘liq va samarali himoya qilinishini ta’minlashga,
shuningdek, mamlakatda bargaror va adolatli bozor munosabatlarini shakllantirishga
xizmat qiladi.
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ISLAMIC FINTECH AND THE DIGITAL TRANSFORMATION OF ISLAMIC FINANCE:
GLOBAL TRENDS, CHALLENGES AND PROSPECTS FOR UZBEKISTAN
llhomova Janona Oybek qizi
Master’s Student, Bank-Finance Academy of the Republic of Uzbekistan

Abstract. The rapid digitalization of financial services is reshaping the structure, delivery
and governance of Islamic finance. This thesis critically reviews the development of Islamic
fintech and examines how blockchain, artificial intelligence (Al), digital payments, crowdfunding,
peer-to-peer (P2P) financing and other digital technologies interact with Shariah requirements.
The study is based on a structured narrative review of academic and institutional literature
published primarily during 2018-2026, with earlier foundational works retained where they
provide essential theoretical context. The review identifies five interrelated findings. The
Uzbekistan case demonstrates a rapidly developing institutional environment: the Central Bank
has introduced regulatory arrangements for Islamic financing services provided by microfinance
organizations, created functions for regulating Islamic finance and is working with the Islamic
Financial Services Board on a 2026—-2030 national development roadmap. These developments
indicate that Uzbekistan is moving from exploratory discussion toward institutional
implementation. The thesis therefore argues that the development of Islamic fintech in
Uzbekistan should follow a coordinated model combining regulatory modernization, Shariah
governance, controlled experimentation, digital infrastructure, consumer protection and
professional capacity building.

Keywords: Islamic fintech; digital transformation; Islamic finance; Shariah compliance;
blockchain; artificial intelligence; crowdfunding; peer-to-peer financing; financial inclusion;
Shariah governance; Uzbekistan; regulatory sandbox.

Introduction

Islamic finance has developed from a specialized segment serving Shariah-conscious
customers into a global financial industry whose principles emphasize the avoidance of riba,
excessive gharar and maysir, alongside asset-backing, contractual clarity, ethical investment and
risk-sharing. Its digital transformation is therefore not simply a question of transferring
conventional financial services to online channels. Digital technologies can alter how contracts
are formed, how risks are assessed, how compliance is monitored and how financial institutions
interact with customers.

The literature increasingly treats Islamic fintech as a distinct field at the intersection of
financial technology and Islamic financial principles. A bibliometric and content review of Scopus-
indexed literature identified 85 Islamic FinTech documents for 2017-2022 and grouped the field
into several streams including crowdfunding, payments, blockchain and cryptocurrency. The
review also identified legal regulation and financial literacy as major obstacles to wider adoption
(Aysan and Unal, 2022). More recent reviews similarly emphasize regulatory harmonization,
Shariah governance, financial inclusion, technological innovation and the need for stronger
empirical evidence (Shahzadi, 2025; 'Emerging trends in Fintech and Islamic finance', 2026).
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The central research problem is that technological innovation can simultaneously create
efficiency gains and new forms of Shariah, legal and consumer risk. A blockchain platform may
improve transaction traceability while its underlying asset or settlement mechanism remains
non-compliant. An Al model may improve credit assessment while embedding bias or operating
without sufficient explainability. Crowdfunding may expand financial inclusion while creating
conflicts of interest or weak investor protection. Consequently, the relevant question is not
whether Islamic finance should digitalize, but under what institutional and governance conditions
digitalization can support the objectives of Islamic finance.

The Uzbekistan case is particularly important because the country's institutional position
has changed rapidly. The Central Bank now identifies regulation and supervision of Islamic
finance, development of the relevant legal framework, Islamic-finance accounting rules and
capacity building among its functions (Central Bank of the Republic of Uzbekistan, 2026a). In
2024, the Central Bank approved a regulation governing Islamic financing services provided by
microfinance organizations, including ljarah, Mudarabah, Murabahah, Musharakah and Salam,
based on AAOIFI standards and adapted to the national context (Central Bank of the Republic of
Uzbekistan, 2024). In 2026, the Central Bank and IFSB also discussed a draft 2026—2030 roadmap
for development of Uzbekistan's Islamic finance industry (Central Bank of the Republic of
Uzbekistan, 2026b). These developments make Uzbekistan a relevant emerging-market case for
examining the transition from conceptual interest to institutional development.

Table 1.
Key Opportunities, Risks and Policy Implications of Islamic Fintech for Uzbekistan

efficiency

Theme Main opportunity Main risk/gap Implication for
Uzbekistan
Blockchain Traceability, automation, | Asset, contract and legal | Develop controlled pilo
transparent records enforceability questions with legal and Shariah
review
Artificial Compliance monitoring, | Bias, opacity, privacy and Adopt human-in-the-
intelligence risk management, accountability loop Shariah and Al

governance

Crowdfunding/P2P

SME finance and financial
inclusion

Weak oversight,
disclosure and investor
protection

Create proportionate
licensing, disclosure an
Shariah standards

Digital payments

Lower transaction costs
and wider access

Cybersecurity and
consumer vulnerability

Strengthen digital
identity, cybersecurity
and literacy
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Islamic finance Standardization and trust Fragmented Build national Shariah
governance interpretations and governance and
limited specialists professional capacity

Source: Compiled by the author based on Aysan and Unal (2022), Hassan et al. (2021), IFSB (2023),
Omar and Sa’ad (2024), Shafii, Alwi and Salleh (2025), Desky and Hye (2025), and Central Bank of the
Republic of Uzbekistan (2024, 2026).

The Uzbekistan case requires a more nuanced interpretation than the earlier version of

this thesis suggested. It is no longer accurate to characterize the country simply as lacking an
Islamic finance regulatory framework. Since 2024, the Central Bank has had a specific regulation
governing Islamic financing services offered by microfinance organizations. The regulation
recognizes services including ljarah, Mudarabah, Murabahah, Musharakah and Salam and was
developed with reference to AAOIFI standards and national conditions (Central Bank of the
Republic of Uzbekistan, 2024).
The institutional framework is continuing to develop. The Central Bank's current functions
explicitly include regulating and supervising Islamic finance services, developing the associated
regulatory and legal framework, improving supervision according to international standards,
developing accounting rules for Islamic finance operations and strengthening staff capacity
(Central Bank of the Republic of Uzbekistan, 2026a). The Central Bank also reports that its
licensing functions include applications for banks conducting Islamic banking activities and
approval of candidates for Islamic Finance Boards (Central Bank of the Republic of Uzbekistan,
2026¢).

At the strategic level, the Central Bank and the IFSB discussed a draft roadmap for

developing Uzbekistan's national Islamic finance industry for 2026-2030. The process involved
financial, governmental, educational and religious institutions and addressed Islamic banking, the
Islamic capital market, takaful, legislation and capacity building (Central Bank of the Republic of
Uzbekistan, 2026b). This indicates that Uzbekistan is moving toward an ecosystem approach
rather than a narrow product-level reform.
For Islamic fintech specifically, the principal opportunity is to connect this emerging regulatory
infrastructure with digital delivery channels. Uzbekistan can use controlled pilots for digital
Islamic financing, digital onboarding, automated compliance monitoring and Shariah-compliant
crowdfunding while building consumer-protection requirements into the design stage. The
country's policy sequence should therefore be: regulatory clarification; Shariah governance; pilot
implementation; technology-risk supervision; and gradual scaling.

The strongest near-term opportunities are likely to be digital Islamic microfinance for
SMEs, digital Murabahah and ljarah processes, Shariah-compliant crowdfunding, digital zakat and
wagf infrastructure, and technology-supported Shariah compliance. These areas should be
developed through supervised experimentation rather than unrestricted market entry. The
objective should be to establish trust and demonstrable compliance before pursuing rapid scale.

Conclusion

38 INTERNATIONAL SCIENTIFIC INNDVATION RESEARCH CONFERENCE universalconference.us



‘ INTERNATIONAL SCIENTIFIC

s e INNOVATION RESEARCH CONFERENCE
Volume 03, Issue 04, 2026

The literature indicates that Islamic fintech represents more than the digital delivery of

conventional financial products. It is a structural transformation that can alter contractual
processes, risk management, compliance, distribution and financial inclusion. Blockchain, Al,
digital payments, crowdfunding and P2P technologies offer meaningful efficiency and inclusion
benefits, but none is inherently Shariah-compliant merely by virtue of being digital.
The principal finding of this review is that technology and governance must develop together.
Blockchain requires asset and contract governance; Al requires explainability, accountability and
human Shariah oversight; crowdfunding and P2P platforms require strong disclosure and investor
protection; and digital inclusion requires cybersecurity and financial literacy. The literature
therefore supports a governance-centered rather than technology-centered model of Islamic
fintech development.

Uzbekistan provides an emerging example of this institutional transition. The regulatory
environment has moved beyond simple absence: Islamic financing services for microfinance
organizations are regulated, the Central Bank has explicit Islamic-finance supervisory and
developmental functions, and a 2026-2030 national roadmap is being developed with IFSB
support (Central Bank of the Republic of Uzbekistan, 2024; Central Bank of the Republic of
Uzbekistan, 2026a; Central Bank of the Republic of Uzbekistan, 2026b). The next challenge is to
connect these institutional advances with responsible digital innovation. If Uzbekistan combines
regulatory clarity, Shariah governance, supervised experimentation, consumer protection,
cybersecurity and professional capacity, Islamic fintech can become a practical instrument for
financial inclusion and SME financing rather than merely an emerging technological concept.
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ADVANTAGES OF FORECASTING ECONOMIC PROCESSES USING
THE ARIMA MODEL IN PYTHON

Normamatova Yulduz Ravshan qizi

Abstract. This thesis highlights the advantages of forecasting economic
processes using the AutoRegressive Integrated Moving Average (ARIMA) model
implemented in the Python programming language. The empirical part of the study
uses official statistical data on wheat production in the Surkhandarya Region for
2010-2024. Using the pandas, NumPy, Matplotlib, and statsmodels libraries in
Python, the stationarity of the time series was tested using the Augmented Dickey—
Fuller (ADF) test, the optimal ARIMA model was selected, and forecast values for
2027-2028 were calculated. The results of the study demonstrate that Python is an
open-source, fast, and effective platform for economic forecasting.

Keywords: Python, ARIMA model, econometric modeling, forecasting, time
series, wheat, agriculture, statsmodels.

Introduction

In the context of the digital economy, modeling and forecasting economic
processes have become important components of managerial decision-making. In
particular, forecasting agricultural production volumes in advance is essential for
ensuring food security, using resources rationally, and developing regional

development programs.

In recent years, the use of open-source software tools has become increasingly
widespread in scientific research. One such tool is the Python programming
language, which integrates economic data processing, statistical analysis,
econometric modeling, and forecasting capabilities within a single platform. Python
libraries such as pandas, NumPy, Matplotlib, and statsmodels are widely used to

analyze economic indicators.

One of the most widely used classical methods for time-series forecasting is

the ARIMA model. This model makes it possible to identify the underlying patterns
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of a time series based on historical observations and forecast future values. The
ARIMA model is considered one of the reliable methods for short-term forecasting

in economics, finance, energy, and agriculture.

The purpose of this thesis is to highlight the advantages of forecasting
economic processes using the ARIMA model in Python and to present empirical

results using wheat production in the Surkhandarya Region as an example.

Research Methodology. Official statistical data on wheat production in the
Surkhandarya Region for the period 2010-2024 were used for the study. The data
were imported into Python using the pandas library, followed by an initial

descriptive statistical analysis.

The Augmented Dickey—Fuller (ADF) test was applied to determine the
stationarity of the time series. After obtaining a stationary series, ACF and PACF
plots were used to identify the parameters of the ARIMA model. The model was
evaluated using the Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), and Log-Likelihood criteria. Based on the optimal model, forecast
values for 2027-2028 were calculated.

The general form of the ARIMA model is expressed as follows:
Yi=c+@1Yea+ oo F @pYip + 0181 + .00 + O &5+ &

where Y. denotes the current value of the time series, ¢ denotes the autoregressive
coefficients, 0 denotes the moving-average coefficients, and & denotes the random

error term.

Research Results and Their Analysis. In this study, official statistical data
on wheat production in the Surkhandarya Region for the period 2010-2024 were

analyzed using the Python programming environment. Initially, the data were
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imported from an Excel file using the pandas library, and a time series was

constructed. Subsequently, the dynamics of the time series were analyzed

graphically.

According to the analysis, certain fluctuations in wheat production were

observed during 2010-2024. In particular, production declined sharply in 2018,

while a stable upward trend was recorded in 2021-2023. Although production

decreased slightly in 2024, the overall trend remained at a high level.

Table 1

Wheat Production Volume in the Surkhandarya Region (2010-2024)!

Year

Wheat production volume (thousand tons)

2010

595,2

2011

576,1

2012

594,8

2013

600,6

2014

606,4

2015

607,9

2016

604,2

2017

571,5

2018

476,8

2019

554,2

! O'zbekiston Respublikasi Prezidenti huzuridagi Statistika agentligi ma'lumotlari asosida muallif ishlanmasi.
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2020 | 598,7

2021 | 631,5

2022 | 6454

2023 | 659,2

2024 | 653,6

In the next stage, the stationarity of the time series was tested using the Augmented
Dickey—Fuller (ADF) test. The ADF test results for the original series indicated that
the series was non-stationary. Therefore, first-order differencing was performed, and
the differenced series was tested again. The results confirmed that the series had
become stationary, thereby satisfying the necessary condition for constructing the

ARIMA model.

Several ARIMA models were estimated in order to select the optimal model. The

models were compared based on the Akaike Information Criterion (AIC).
Table 2

Comparison of ARIMA Model Results 2

Model AIC

ARIMA(1,1,0) | 146,189

ARIMA(0,1,1) | 146,188

ARIMA(1,1,1) | 148,173

ARIMA(2,1,0) | 147,980

2 Python dasturida muallifning hisob-kitoblari
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ARIMA(2,1,1) | 148,465

As shown in Table 2, the lowest AIC value is 146.188, corresponding to the
ARIMA(0,1,1) model. Therefore, this model was selected as the optimal model for

forecasting.

Based on the selected model, forecast values for 2025-2028 were calculated using

Python's forecast() function.

import pandas as pd

from statsmodels.tsa.arima.model import ARIMA

data = pd.read_excel("bugdoy.xlsx")

series = data["Bugdoy"]

model = ARIMA(series, order=(0,1,1))
result = model.fit()

forecast = result.forecast(steps=4)

print(forecast)
The following forecast values were obtained from the calculations.
Table 3

Forecast Values of Wheat Production in the Surkhandarya Region *

3 Python dasturida muallifning hisob-kitoblari
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Year | Forecast (thousand tons)

2025 | 653,52

2026 | 653,52

2027 | 653,52

2028 | 653,52

The forecast results indicate that no substantial changes in wheat production
are expected in the coming years. Taking into account the dynamics of the existing
time series, the ARIMA(0,1,1) model forecasts that production will stabilize at
around 653 thousand tons. These results have practical significance for regional
agricultural planning, resource allocation, and management decision-making aimed

at ensuring food security.

Conclusion. This study analyzed the possibilities of forecasting economic
processes using the ARIMA model in the Python programming language and
conducted an empirical study based on wheat production in the Surkhandarya
Region during 2010-2024. Official statistical data from the Statistics Agency under
the President of the Republic of Uzbekistan were used for the study.

The time series was initially processed using Python's pandas library, and its
stationarity was tested using the Augmented Dickey—Fuller (ADF) test. After
obtaining a stationary time series, several ARIMA models were estimated, and the
optimal model was selected based on the Akaike Information Criterion (AIC). The

calculations showed that the ARIMA(0,1,1) model was the most appropriate.

Based on the selected model, forecast values for 2025-2028 were calculated.
The results indicate that wheat production is expected to stabilize at approximately

653.52 thousand tons in the coming years. This result suggests that wheat production
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in the Surkhandarya Region is not expected to undergo substantial changes in the

near future.

The following advantages of Python in econometric modeling were identified during

the study:

1. being an open-source and free software platform;

2. rapid processing of large volumes of statistical data;

3. the ability to estimate ARIMA models simply and reliably using the
statsmodels library;

4. convenient graphical visualization of forecasting results;

5. ensuring the reproducibility of scientific research;

6. the ability to rapidly update the model when new economic data are added.

Thus, the Python programming language was confirmed to be a modern, convenient,
and effective tool for modeling and forecasting economic processes. The ARIMA
model, in turn, can be widely applied in empirical research in economics and

agriculture because it provides reliable results for short-term forecasting.
References

1. Box G. E. P., Jenkins G. M., Reinsel G. C., Ljung G. M. Time Series Analysis:
Forecasting and Control. 5th Edition. John Wiley & Sons, 2015.

2. Hyndman R. J., Athanasopoulos G. Forecasting: Principles and Practice. 3rd
Edition. OTexts, 2021.

3. Hamilton J. D. Time Series Analysis. Princeton University Press, 1994.

4. McKinney W. Python for Data Analysis. 3rd Edition. O'Reilly Media, 2022.
5. Seabold S., Perktold J. Statsmodels: Econometric and Statistical Modeling
with Python. Proceedings of the 9th Python in Science Conference, 2010.

6. Harris C. R., Millman K. J., van der Walt S. J. et al. Array Programming with

NumPy. Nature, 2020.
47 INTERNATIONAL SCIENTIFIC INNOVATION RESEARCH CONFERENCE

universalconference.us



‘ INTERNATIONAL SCIENTIFIC

INTERNATIONAL SCIENTIFIC INNOVATION RESEARCH CONFERENCE FRA INNDVATIUN RESEAREH EUNFERENEE
Volume 01, Issue 04, 2024

7. Hunter J. D. Matplotlib: A 2D Graphics Environment. Computing in Science
& Engineering, 2007.

8. O‘zbekiston Respublikasi Prezidenti huzuridagi Statistika agentligi. Qishlog
xo Jaligi statistikasi. 2010-2024-yillar.

48 INTERNATIONAL SCIENTIFIC INNDVATION RESEARCH CONFERENCE

universalconference.us



‘ INTERNATIONAL SCIENTIFIC

s o oo INNOVATION RESEARCH CONFERENCE
Volume 01, Issue 04, 2026

AN ANALYSIS OF THE FOREIGN TRADE AND ECONOMIC
RELATIONS OF THE KOKAND KHANATE IN THE EIGHTEENTH AND
NINETEENTH CENTURIES BASED ON THE REPORTS OF RUSSIAN
TRAVELERS AND DIPLOMATIC ENVOYS

Abduvali Abduganiyevich Berdiyev
Associate Professor, Department of History
Shahrisabz State Pedagogical Institute
E-mail:abduvali4111104@gmail.com
https://orcid.org/0009-0003-6958-0605

Abstract

This article examines, on the basis of the memoirs and official reports of
Russian travelers and diplomatic envoys, how the Kokand Khanate emerged
from the eighteenth century onward as an intermediary state that established
extensive commercial relations with the peoples of Central Asia as well as with
China and Eastern Turkestan. Particular attention is devoted to the movement
of Chinese goods through the Kokand Khanate to the Bukhara and Khiva
Khanates and, subsequently, to other countries of the East. The study also
analyzes the development of the Khanate's relations with the Russian Empire,
especially the process by which Russia expanded its influence following the
incorporation of Tashkent into the Kokand Khanate. Drawing upon the reports
of F. Nazarov, V. V. Velyaminov-Zernov, A. N. Teterevnikov, and other
Russian travelers and diplomatic representatives, the article identifies the scope
and principal directions of the Kokand Khanate's trade and economic relations
with Bukhara, Khiva, Afghanistan, Iran, the Ottoman Empire, India, and
Russia. Furthermore, it demonstrates, through quantitative evidence, the
intermediary role of the city of Tashkent within these commercial networks.
Keywords: China, India, Bukhara, Central Asia, Russia, Khiva, Afghanistan,
Dasht-i Qipchaq, Eastern Turkestan, Tashkent, Kokand paper, F. Nazarov, V.
V.

The relevance of this study lies in the fact that, during the years of Uzbekistan's
independence, objective research into the history of national statehood,
including the foreign political and economic relations of the Kokand Khanate,
has received support at the level of state policy. Nevertheless, the scholarly
potential of sources based on the direct observations of foreign travelers and
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diplomatic envoys has not yet been fully utilized in reconstructing the
commercial and economic history of the Khanate.

Following Uzbekistan's independence, historical scholarship underwent
profound methodological changes, providing researchers with broad
opportunities to present an objective interpretation of the past. This article
therefore focuses on the memoirs and accounts of diplomatic envoys and
travelers concerning the commercial, economic, socio-cultural, and diplomatic
relations maintained by the Russian Empire, Great Britain, and neighboring
states with Central Asia, particularly the Kokand Khanate. For centuries, the
states of Central Asia maintained economic, political, and cultural relations
with China, India, Iran, Afghanistan, and other countries of the East, as well as
with Russia. The friendly relations that contemporary Uzbekistan maintains
with its neighboring countries have their historical roots in this long-standing
tradition.

Trade relations between the Kokand Khanate and neighboring states during
the eighteenth and nineteenth centuries have not yet been examined
comprehensively, despite the fact that the reports of Russian travelers and
diplomatic envoys contain valuable information for reconstructing the
economic history of this period. Earlier commercial contacts between Central
Asia, Eastern Turkestan, and China during the sixteenth and seventeenth
centuries are reflected in such historical works as Baburnama by Zahir al-Din
Muhammad Babur, Bahr al-Asrar by Mahmud ibn Wali, and Tarikh-i
Shahrukhi by Niyaz Muhammad Khoqandi. Babur's observation that a
caravan arriving in Andijan from China consisted of approximately one
thousand people provides convincing evidence of the long-standing commercial
relations between the two regions.

The present study is based on three principal methodological approaches. First,
it undertakes a comparative analysis of the official reports and personal travel
diaries of nineteenth-century Russian travelers and diplomatic envoys as
primary historical sources. Second, it systematizes the quantitative information
contained in these sources, including data on trade volumes, caravan traffic,
and commodity prices. Third, these historical materials are evaluated in the
light of contemporary historiographical scholarship in order to provide a
comprehensive understanding of the Kokand Khanate's position within the
regional and international trading system. Such an approach makes it possible
to demonstrate that the Khanate maintained not only commercial relations
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with its immediate neighbors but also a complex and multilayered network of
economic connections extending to distant regions.

The rapid development of the Kokand Khanate was largely determined by its
favorable geographical location, the convergence of major caravan routes, and
its long-established agricultural economy. Rebuilt in 1709, the city of Kokand
became the capital of the Khanate in 1740 and subsequently developed into its
principal political, economic, and cultural center. From this strategically
advantageous position, the Khanate established extensive commercial relations
with Bukhara, Khiva, Afghanistan, Iran, the Ottoman Empire, and India in the
west and south; with China through Kashgar in the east; with the nomadic
tribes of Dasht-i Qipchaq in the north; and, most importantly, with the Russian
Empire. Certain historical sources even mention commercial contacts involving
Japanese and British merchants.

The principal exports of the Kokand Khanate included raw silk, silk textiles,
cotton, leather products, precious stones, and articles made of gold and silver.
Imported commodities consisted primarily of tea, metals, porcelain, finished
textiles, and clothing. Large urban centers such as Kokand, Tashkent, Andijan,
and Namangan became renowned for numerous branches of handicraft
production, including copper craftsmanship, jewelry making, weaving, and
other specialized industries. The remarkable development of these crafts
significantly contributed to the expansion of commercial relations with
neighboring countries.

Particular importance should be attached to the production of Kokand paper.
Following the migration of skilled papermakers from Samarkand to Kokand,
the Khanate evolved into the principal center for paper production across a
vast territory stretching from the Aral Sea to China. As a result, Kokand
acquired an almost monopolistic position in the regional paper trade, while
Kokand paper was exported to Kashgar and even to northern Afghanistan.
The trade and economic relations of the Kokand Khanate with foreign
countries are extensively reflected in the reports of Russian diplomatic envoys
and travelers. During his mission to Kokand in 1813-1814, Filipp Nazarov
compiled valuable information that was later published in 1821 under the title
Zapiski o nekotorykh narodakh i zemlyakh sredney chasti Azii (Notes on
Certain Peoples and Lands of Central Asia). His work provides detailed
observations on Kokand's commercial relations with Kashgar, China, Khiva,
Bukhara, and Eastern Iran. Likewise, the journal Aziatskii Vestnik (1826)
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contains important information concerning Kokand's cotton and silk
production, as well as its commercial relations with China, Khiva, and Iran.
Another significant source is Istoricheskiye izvestiya o Kokandskom khanstve
(Historical Information on the Kokand Khanate) by V. V. Velyaminov-Zernov,
prepared on the basis of the diary of the merchant S. Ya. Klyucharev, who
visited Tashkent in 1852. This work records detailed information concerning
caravans arriving in Tashkent from Bukhara, the daily sale of as many as
20,000 sheep, and the remarkable profitability of the opium trade. Equally
valuable is A. N. Teterevnikov's Ocherk vnutrenney torgovli Kirgizskoy stepi
(Essay on the Internal Trade of the Kirghiz Steppe, 1867), in which he estimated
that Tashkent's total annual trade turnover could reach approximately ten
million rubles and provided a detailed analysis of the commercial routes
through which British Indian goods entered Central Asia via the Peshawar-
Kabul-Bukhara-Kokand corridor.

Trade relations between the Kokand Khanate and neighboring states during
the eighteenth and nineteenth centuries have not yet been examined
comprehensively, despite the fact that the reports of Russian travelers and
diplomatic envoys contain valuable information for reconstructing the
economic history of this period. Earlier commercial contacts between Central
Asia, Eastern Turkestan, and China during the sixteenth and seventeenth
centuries are reflected in such historical works as Baburnama by Zahir al-Din
Muhammad Babur, Bahr al-Asrar by Mahmud ibn Wali, and Tarikh-i
Shahrukhi by Niyaz Muhammad Khoqandi. Babur's observation that a
caravan arriving in Andijan from China consisted of approximately one
thousand people provides convincing evidence of the long-standing commercial
relations between the two regions.

The present study is based on three principal methodological approaches. First,
it undertakes a comparative analysis of the official reports and personal travel
diaries of nineteenth-century Russian travelers and diplomatic envoys as
primary historical sources. Second, it systematizes the quantitative information
contained in these sources, including data on trade volumes, caravan traffic,
and commodity prices. Third, these historical materials are evaluated in the
light of contemporary historiographical scholarship in order to provide a
comprehensive understanding of the Kokand Khanate's position within the
regional and international trading system. Such an approach makes it possible
to demonstrate that the Khanate maintained not only commercial relations
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with its immediate neighbors but also a complex and multilayered network of
economic connections extending to distant regions.

The rapid development of the Kokand Khanate was largely determined by its
favorable geographical location, the convergence of major caravan routes, and
its long-established agricultural economy. Rebuilt in 1709, the city of Kokand
became the capital of the Khanate in 1740 and subsequently developed into its
principal political, economic, and cultural center. From this strategically
advantageous position, the Khanate established extensive commercial relations
with Bukhara, Khiva, Afghanistan, Iran, the Ottoman Empire, and India in the
west and south; with China through Kashgar in the east; with the nomadic
tribes of Dasht-i Qipchaq in the north; and, most importantly, with the Russian
Empire. Certain historical sources even mention commercial contacts involving
Japanese and British merchants.

The principal exports of the Kokand Khanate included raw silk, silk textiles,
cotton, leather products, precious stones, and articles made of gold and silver.
Imported commodities consisted primarily of tea, metals, porcelain, finished
textiles, and clothing. Large urban centers such as Kokand, Tashkent, Andijan,
and Namangan became renowned for numerous branches of handicraft
production, including copper craftsmanship, jewelry making, weaving, and
other specialized industries. The remarkable development of these crafts
significantly contributed to the expansion of commercial relations with
neighboring countries.

Particular importance should be attached to the production of Kokand paper.
Following the migration of skilled papermakers from Samarkand to Kokand,
the Khanate evolved into the principal center for paper production across a
vast territory stretching from the Aral Sea to China. As a result, Kokand
acquired an almost monopolistic position in the regional paper trade, while
Kokand paper was exported to Kashgar and even to northern Afghanistan.
The trade and economic relations of the Kokand Khanate with foreign
countries are extensively reflected in the reports of Russian diplomatic envoys
and travelers. During his mission to Kokand in 1813-1814, Filipp Nazarov
compiled valuable information that was later published in 1821 under the title
Zapiski o nekotorykh narodakh i zemlyakh sredney chasti Azii (Notes on
Certain Peoples and Lands of Central Asia). His work provides detailed
observations on Kokand's commercial relations with Kashgar, China, Khiva,
Bukhara, and Eastern Iran. Likewise, the journal Aziatskii Vestnik (1826)
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contains important information concerning Kokand's cotton and silk
production, as well as its commercial relations with China, Khiva, and Iran.
Another significant source is Istoricheskiye izvestiya o Kokandskom khanstve
(Historical Information on the Kokand Khanate) by V. V. Velyaminov-Zernov,
prepared on the basis of the diary of the merchant S. Ya. Klyucharev, who
visited Tashkent in 1852. This work records detailed information concerning
caravans arriving in Tashkent from Bukhara, the daily sale of as many as
20,000 sheep, and the remarkable profitability of the opium trade. Equally
valuable is A. N. Teterevnikov's Ocherk vnutrenney torgovli Kirgizskoy stepi
(Essay on the Internal Trade of the Kirghiz Steppe, 1867), in which he estimated
that Tashkent's total annual trade turnover could reach approximately ten
million rubles and provided a detailed analysis of the commercial routes
through which British Indian goods entered Central Asia via the Peshawar—
Kabul-Bukhara—Kokand corridor.

The reports and memoirs of Russian travelers and diplomatic envoys examined
in this study constitute indispensable primary sources for reconstructing the
foreign trade and economic relations of the Kokand Khanate. Their
significance lies not only in the extensive quantitative data they provide but also
in the fact that they were compiled by contemporary observers who directly
witnessed the commercial and political realities of the period. The official
mission report of Filipp Nazarov, the travel diary of S. Ya. Klyucharev, and the
analytical observations of A. N. Teterevnikov each illuminate different aspects
of the Khanate's external commercial system from distinct chronological and
methodological perspectives. Consequently, only a comparative examination of
these diverse sources makes it possible to reconstruct the commercial and
economic life of the Kokand Khanate in an objective, comprehensive, and
historically balanced manner, since each source reflects particular regions,
periods, and social environments within the broader economic landscape.
Conclusion

The present study demonstrates that the Kokand Khanate maintained an
extensive network of foreign trade and economic relations with the Central
Asian khanates, China (including Eastern Turkestan), India, Iran, the Ottoman
Empire, Russia, and several other countries. Beyond conducting direct trade
with Kashgar, the Khanate also functioned as an important intermediary in
commercial exchanges between China and the Central Asian khanates, as well
as between China and India, Iran, and the Russian Empire. This intermediary
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role substantially enhanced the economic and geopolitical importance of the
Kokand Khanate within the regional trading system.

The accounts of Russian travelers and diplomatic envoys-including Filipp
Nazarov, V. V. Velyaminov-Zernov, A. N. Teterevnikov, and others-represent
unique and highly valuable historical sources that enable scholars to
reconstruct these commercial processes on the basis of reliable quantitative
evidence. Their observations not only provide statistical information regarding
trade volumes, caravan routes, and commodities but also offer first-hand
descriptions of the mechanisms governing international commerce in
nineteenth-century Central Asia.

Particular emphasis should also be placed on the strategic position of Tashkent,
which emerged as the principal intermediary commercial center linking the
Kokand Khanate with the Russian Empire and other neighboring regions.
Owing to its advantageous geographical location and well-developed
commercial infrastructure, Tashkent became one of the most influential trade
hubs in Central Asia, facilitating the movement of goods between East and West
while strengthening the Khanate's position within the broader Eurasian
trading network.

Overall, the evidence examined in this article confirms that the Kokand
Khanate occupied a prominent place in the international commercial system of
Central Asia during the eighteenth and nineteenth centuries. Its economic
prosperity was sustained by a diversified network of caravan routes, active
diplomatic engagement, and its ability to function as an intermediary between
the major commercial centers of Asia. Consequently, the reports of Russian
travelers and diplomatic envoys remain among the most reliable and
informative historical sources for studying the foreign trade, economic
development, and international relations of the Kokand Khanate.
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Hududlar igtisodiyotini rivojlantirishda ragamli transformatsiyaning roli
Bekmurodova Sevara lkrom qizi
O‘zbekiston Respublikasi Bank-moliya
akademiyasi tinglovchisi,
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sevarabekmurodova429@gmail.com

Hozirgi davrga kelib nafagat O‘zbekiston Respublikasida, balki ko‘plab
davlatlarda, aynigsa global igtisodiyot rivojlanishida ragamli transformatsiya
jarayonlari muhim ahamiyat kasb etmogda. Hududlar igtisodiyotini rivojlantirishda
ragamli texnologiyalarning joriy etilishi ishlab chigarish samaradorligini oshirish,
yangi ish o‘rinlarini yaratish, aholi daromadlarini ko‘paytirish va mintaqaviy
nomutanosibliklarni kamaytirishda muhim omil sanalmoqda. Shulardan misol
giladigan bo’lsak, «Ragamli O‘zbekiston — 2030» strategiyasi doirasida amalga
oshirilayotgan islohotlar, internet infratuzilmasining kengayishi, elektron hukumat
xizmatlari va IT-parklar tarmog‘ining rivojlanishi hududiy iqtisodiyotga sezilarli
darajada ijobiy ta’sir ko‘rsatmoqda. Lekin yetarli imkoniyatlar va qulayliklar
yaratilishiga qaramay, ragamli transformatsiyaning hududlar kesimidagi
samaradorligi va mintaqgaviy tafovutlar hagida ilmiy tahlillar hali to‘lig emas. Shu
masalaning o‘zi ham mavzuning ganchalik dolzarbligini bildiradi.

Tadgigotdan ko‘zlangan magsad — O‘zbekiston hududlari igtisodiyotini
rivojlantirishda ragamli transformatsiyaning roli tahlili orgali o‘rganish va uning
samaradorligini baholash bilan birga, mintagaviy ragamli tengsizlikni kamaytirish
uchun takliflar ishlab chigishdan iborat.

So‘nggi vyillarda ragamli igtisodiyot taraqqgiyoti muhim rol o‘ynamoqda.
Bunga sabab — hozirgi kunga kelib ragamli texnologiyalar davlatning rivojlanishiga
sezilarli ta’sir ko‘rsatmoqda va shu bilan birga ragobat ham rivojlanmoqda, bu esa
raqobatbardosh iqtisodiyotni yaratishga yanada keng imkoniyat va davlat
farovonligi yo‘lida muhim omillardan biri bo‘lib kelmoqda. Shu sababli davlatimiz
rahbari ham ragamli transformatsiyaga alohida e’tibor garatmoqdalar (Mirziyoyev,
2020; 2025).
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Tadqgigot zamini misolida hozirgi kunda hududlar igtisodi uchun olib
borilayotgan keng ko‘lamdagi davlat siyosati, moliyaviy qarorlar, turli xil islohotlarni
ko‘rish mumkin. Shu bilan birga davlatimiz rahbari tomonidan ishlab chigilgan
garorlar, sohaga oid turli siyosiy manbalar va xorij tajribasidan ham kerakli
ma’lumotlardan foydalanilgan. Ushbu tadqgigotni amalga oshirish jarayonida
igtisodchilar, olimlar va tadgigotchilarning ilmiy ishlari tahlil qilindi. Ragamli
transformatsiyaning hududiy igtisodiyotdagi o‘rni hagida ko‘plab mahalliy va xorijiy
olimlar fikrlari ko‘rib chiqildi.

Xorijiy tadqgigotlarda ragamli infratuzilma va mintagaviy rivojlanish
o‘rtasidagi bog’liglik alohida ta’kidlanadi. OECD va Jahon banki hisobotlariga ko‘ra,
keng polosali internet gamrovi 10 foizga oshganda YalM o‘sishi 0,5-1,5 foizga
tezlashtirilishi mumkin. ASEAN mamlakatlari tajribasida kichik va o‘rta biznesning
ragamli platformalarga integratsiyasi eksport salohiyatini sezilarli oshirgan
(Sudibyo va boshg., 2023). Rossiya va Qozog'‘iston tajribasida ham «ragamli
mintaga» dasturlari orgali gishlog va shahar o‘rtasidagi ragamli tafovutni
gisqartirishga e’tibor garatilgan.

O‘zbekistonlik olimlar (Ashurbayev va Ismailova, 2026; Sattorov, 2025;
Khalilov, 2023) ragamli infratuzilmaning hududiy nomutanosibligi, internet
penetratsiyasi va AKT investitsiyalarining iqtisodiy o‘sishga ta’sirini o‘rganishgan.
Ularning tadgiqgotlariga ko‘ra, Toshkent shahri va Samargand viloyatida ragamli
investitsiyalar yuqori bo‘lsa, Qoraqalpog’‘iston, Surxondaryo va Jizzax viloyatlarida
bu ko‘rsatkich nisbatan past golmoqda. Bu esa mintagaviy ragamli tengsizlik
muammosini dolzarblashtiradi.

So‘nggi vyillarda O‘zbekistonda ragamli igtisodiyot dolzarb ahamiyatga ega
bo‘lib kelmoqgda. 2019-yilda internet foydalanuvchilar soni taxminan 18-20 million
atrofida bo‘lgan bo‘lsa, 2024-2025-yillarga kelib bu ko‘rsatkich 32 milliondan oshib,
aholining 87-94 foizini tashkil etdi. Ragamli iqtisodiyotning YalMdagi ulushi 2020-
yildagi taxminan 2 foizdan 2024-2025-yillarda 5-5,5 foizgacha oshdi. AKT xizmatlari
eksporti 2020-yildagi 140-170 million AQSH dollaridan 2023-2025-yillarda 400-
1000 million dollargacha yetdi. Elektron tijorat bozori hajmi 2024-yilda taxminan
1,2 milliard dollarni tashkil etib, yillik o‘sish sur’ati 40 foiz atrofida saglanmoqda.

«Ragamli O‘zbekiston — 2030» strategiyasi doirasida 1600 dan ortiq loyihalar
amalga oshirilmoqgda. Jumladan, 2025-2026-yillarda hududlarni ragamli
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transformatsiya gilish bo‘yicha ustuvor loyihalar tasdiglangan (PQ-286-son qaror,
2025). Optik tolali aloga tarmog‘i uzunligi sezilarli oshirilib, yuqori tezlikdagi
internet gamrovi 85—-100 foizga yetkazish maqgsad qilingan. IT-Park rezidentlari soni
2019-yildagi 300—-370 tadan 2025-yilda 2900-3500 tagacha oshdi. 15 ta hududda
IT-shaharchalar tashkil etish tashabbusi amalga oshirilmoqda.

Hududlar kesimida ragamli iqtisodiyotga yo‘naltirilgan investitsiyalar tahlili
mintagaviy nomutanosiblikni ko‘rsatadi (2024-yil ma’lumotlari bo‘yicha):

Hudud Investitsiya hajmi (mlird so‘m)
Toshkent shahri 150

Samarqand viloyati 95

Farg‘ona viloyati 70

Buxoro viloyati 55

Xorazm viloyati 40

1-jadval. 2024-yilda hududlar kesimida raqamli iqtisodiyotga investitsiyalar
(taxminiy)

Manba: Bank-moliya akademiyasi tahliliy materiallari va ochiq ma’lumotlar
asosida.

Ushbu ma’lumotlardan ko‘rinib turibdiki, eng katta investitsion faollik
Toshkent shahri va Samarqgand viloyatida qayd etilgan. Farg‘ona, Andijon va
Namangan viloyatlarida o‘rtacha daraja kuzatilsa, Qoragalpog‘iston Respublikasi,
Surxondaryo va lJizzax viloyatlarida ragamli iqtisodiyotga yo‘naltirilgan sarmoya
miqdori nisbatan past. Bu holat gishloq joylarda internet sifati pastligi, kadrlar
salohiyatining yetarli emasligi va ragamli savodxonlik darajasining pastligi bilan
bog’lig.

Ragamli transformatsiya nafaqat infratuzilma, balki xizmatlar sektori, qishloq
xo‘jaligi (AgroData kabi platformalar), sanoat (loT monitoring) va turizm sohalariga
ham ta’sir ko‘rsatmoqda. Masalan, Samargandda turizm wuchun ragamli
platformalar, Farg‘onada elektron qishloq xo‘jaligi tizimlari, Navoiyda sanoat loT
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yechimlari samaradorlikni 10-15 foizga oshirgan hollar qayd etilgan. Davlat
xizmatlari portalida (my.gov.uz) xizmatlar soni 2017-yildagi 49 tadan 2025-yilda
775-850 tagacha yetgan, foydalanuvchilar soni esa 11,6 milliondan oshgan.

Xulosa qilib aytganda, bugungi kunda aynan ragamli transformatsiya nafaqat
milliy, balki hududiy igtisodiyotni rivojlantirishda eng muhim omillardan biri bo‘lib
sanamoqda. «Ragamli O‘zbekiston — 2030» strategiyasi va unga asoslangan
garorlar (jumladan, 2025-yildagi PQ-286) hududlarda ragamli infratuzilmani
mustahkamlash, elektron xizmatlarni kengaytirish va IT-ekotizimni rivojlantirishga
garatilgan. Natijada internet penetratsiyasi, ragamli to‘lovlar, e-tijorat va IT-
eksport sezilarli o‘sdi. Shu bilan birga, hududlar o‘rtasidagi ragamli tafovut
(Toshkent va ayrim viloyatlar bilan qolgan hududlar o‘rtasida) hali ham saglanib
golmoqda. Bu esa investitsiyalarni teng tagsimlash, qishloq joylarda keng polosali
internetni kengaytirish, ragamli savodxonlikni oshirish va mahalliy kadrlar
tayyorlashni talab etad.i.
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Hozirgi davrga kelib nafagat O‘zbekiston Respublikasida, balki ko‘plab davlatlarda, aynigsa global
igtisodiyot rivojlanishida ragamli transformatsiya jarayonlari muhim ahamiyat kasb etmoqda. Hududlar
igtisodiyotini rivojlantirishda ragamli texnologiyalarning joriy etilishi ishlab chigarish samaradorligini
oshirish, yangi ish o‘rinlarini yaratish, aholi daromadlarini ko‘paytirish va mintagaviy nomutanosibliklarni
kamaytirishda muhim omil sanalmoqda. Shulardan misol giladigan bo‘lsak, «Ragamli O‘zbekiston —2030»
strategiyasi doirasida amalga oshirilayotgan islohotlar, internet infratuzilmasining kengayishi, elektron
hukumat xizmatlari va IT-parklar tarmog‘ining rivojlanishi hududiy iqtisodiyotga sezilarli darajada ijobiy
ta’sir ko‘rsatmoqda. Lekin vyetarli imkoniyatlar va qulayliklar yaratilishiga qaramay, ragamli
transformatsiyaning hududlar kesimidagi samaradorligi va mintagaviy tafovutlar hagida ilmiy tahlillar hali
to‘lig emas. Shu masalaning o‘zi ham mavzuning qanchalik dolzarbligini bildiradi.

Tadgigotdan ko‘zlangan magsad — O‘zbekiston hududlari igtisodiyotini rivojlantirishda ragamli
transformatsiyaning roli tahlili orqali o‘rganish va uning samaradorligini baholash bilan birga, mintagaviy
ragamli tengsizlikni kamaytirish uchun takliflar ishlab chigishdan iborat.

So‘nggi yillarda ragamli iqgtisodiyot taraqgiyoti muhim rol o‘ynamoqda. Bunga sabab — hozirgi
kunga kelib ragamli texnologiyalar davlatning rivojlanishiga sezilarli ta’sir ko‘rsatmoqda va shu bilan birga
ragobat ham rivojlanmoqgda, bu esa ragobatbardosh iqtisodiyotni yaratishga yanada keng imkoniyat va
davlat farovonligi yo‘lida muhim omillardan biri bo‘lib kelmoqgda. Shu sababli davlatimiz rahbari ham
ragamli transformatsiyaga alohida e’tibor garatmoqdalar (Mirziyoyev, 2020; 2025).

Tadgigot zamini misolida hozirgi kunda hududlar igtisodi uchun olib borilayotgan keng ko‘lamdagi
davlat siyosati, moliyaviy garorlar, turli xil islohotlarni ko‘rish mumkin. Shu bilan birga davlatimiz rahbari
tomonidan ishlab chigilgan qarorlar, sohaga oid turli siyosiy manbalar va xorij tajribasidan ham kerakli
ma’lumotlardan foydalanilgan. Ushbu tadqigotni amalga oshirish jarayonida igtisodchilar, olimlar va
tadqgiqotchilarning ilmiy ishlari tahlil qgilindi. Ragamli transformatsiyaning hududiy iqtisodiyotdagi o‘rni
hagida ko‘plab mahalliy va xorijiy olimlar fikrlari ko‘rib chigildi.

Xorijiy tadgigotlarda ragamli infratuzilma va mintagaviy rivojlanish o‘rtasidagi bog‘liglik alohida
ta’kidlanadi. OECD va Jahon banki hisobotlariga ko‘ra, keng polosali internet gamrovi 10 foizga oshganda
YalM o'sishi 0,5-1,5 foizga tezlashtirilishi mumkin. ASEAN mamlakatlari tajribasida kichik va o‘rta
biznesning ragamli platformalarga integratsiyasi eksport salohiyatini sezilarli oshirgan (Sudibyo va boshq.,
2023). Rossiya va Qozog'iston tajribasida ham «ragamli mintaga» dasturlari orqali gishlog va shahar
o‘rtasidagi ragamli tafovutni qisqartirishga e’tibor garatilgan.
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O‘zbekistonlik olimlar (Ashurbayev va Ismailova, 2026; Sattorov, 2025; Khalilov, 2023) ragamli
infratuzilmaning hududiy nomutanosibligi, internet penetratsiyasi va AKT investitsiyalarining igtisodiy
o’sishga ta’sirini o‘rganishgan. Ularning tadqiqotlariga ko‘ra, Toshkent shahri va Samarqgand viloyatida
ragamli investitsiyalar yugori bo‘lsa, Qoraqalpog‘iston, Surxondaryo va Jizzax viloyatlarida bu ko‘rsatkich
nisbatan past gqolmoqda. Bu esa mintaqaviy ragamli tengsizlik muammosini dolzarblashtiradi.

So‘nggi yillarda O‘zbekistonda ragamli igtisodiyot dolzarb ahamiyatga ega bo‘lib kelmoqda. 2019-
yilda internet foydalanuvchilar soni taxminan 18-20 million atrofida bo‘lgan bo‘lsa, 2024—-2025-yillarga
kelib bu ko‘rsatkich 32 milliondan oshib, aholining 87-94 foizini tashkil etdi. Ragamli iqgtisodiyotning
YalMdagi ulushi 2020-yildagi taxminan 2 foizdan 2024—2025-yillarda 5-5,5 foizgacha oshdi. AKT xizmatlari
eksporti 2020-yildagi 140-170 million AQSH dollaridan 2023—-2025-yillarda 400—1000 million dollargacha
yetdi. Elektron tijorat bozori hajmi 2024-yilda taxminan 1,2 milliard dollarni tashkil etib, yillik o‘sish sur’ati
40 foiz atrofida saglanmoqda.

«Ragamli O‘zbekiston — 2030» strategiyasi doirasida 1600 dan ortiq loyihalar amalga
oshirilmoqda. Jumladan, 2025-2026-yillarda hududlarni ragamli transformatsiya qilish bo‘yicha ustuvor
loyihalar tasdiglangan (PQ-286-son qaror, 2025). Optik tolali aloga tarmog’i uzunligi sezilarli oshirilib,
yuqgori tezlikdagi internet gamrovi 85—100 foizga yetkazish magsad qgilingan. IT-Park rezidentlari soni 2019-
yildagi 300-370 tadan 2025-yilda 2900-3500 tagacha oshdi. 15 ta hududda IT-shaharchalar tashkil etish
tashabbusi amalga oshirilmoqda.

Hududlar kesimida raqgamli iqtisodiyotga yo‘naltirilgan investitsiyalar tahlili mintaqaviy
nomutanosiblikni ko‘rsatadi (2024-yil ma’lumotlari bo‘yicha):

Hudud Investitsiya hajmi (mird so‘m)
Toshkent shahri 150

Samarqand viloyati 95

Farg‘ona viloyati 70

Buxoro viloyati 55

Xorazm viloyati 40

1-jadval. 2024-yilda hududlar kesimida ragamli igtisodiyotga investitsiyalar (taxminiy)
Manba: Bank-moliya akademiyasi tahliliy materiallari va ochiqg ma’lumotlar asosida.

Ushbu ma’lumotlardan ko‘rinib turibdiki, eng katta investitsion faollik Toshkent shahri va
Samarqgand viloyatida qayd etilgan. Farg‘ona, Andijon va Namangan viloyatlarida o‘rtacha daraja kuzatilsa,
Qoraqgalpog‘iston Respublikasi, Surxondaryo va Jizzax viloyatlarida ragamli igtisodiyotga yo‘naltirilgan
sarmoya miqdori nisbatan past. Bu holat gishloq joylarda internet sifati pastligi, kadrlar salohiyatining
yetarli emasligi va ragamli savodxonlik darajasining pastligi bilan bog‘lig.
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Ragamli transformatsiya nafaqat infratuzilma, balki xizmatlar sektori, gishloq xo‘jaligi (AgroData
kabi platformalar), sanoat (loT monitoring) va turizm sohalariga ham ta’sir ko‘rsatmoqgda. Masalan,
Samarqgandda turizm uchun ragamli platformalar, Farg‘onada elektron gishloq xo’jaligi tizimlari, Navoiyda
sanoat loT yechimlari samaradorlikni 10—-15 foizga oshirgan hollar gayd etilgan. Davlat xizmatlari portalida
(my.gov.uz) xizmatlar soni 2017-yildagi 49 tadan 2025-yilda 775-850 tagacha yetgan, foydalanuvchilar
soni esa 11,6 milliondan oshgan.

Xulosa qilib aytganda, bugungi kunda aynan ragamli transformatsiya nafagat milliy, balki hududiy
igtisodiyotni rivojlantirishda eng muhim omillardan biri bo‘lib sanamoqda. «Ragamli O‘zbekiston — 2030»
strategiyasi va unga asoslangan gqarorlar (jumladan, 2025-yildagi PQ-286) hududlarda ragamli
infratuzilmani mustahkamlash, elektron xizmatlarni kengaytirish va IT-ekotizimni rivojlantirishga
garatilgan. Natijada internet penetratsiyasi, ragamli to‘lovlar, e-tijorat va IT-eksport sezilarli o‘sdi. Shu
bilan birga, hududlar o‘rtasidagi ragamli tafovut (Toshkent va ayrim viloyatlar bilan qolgan hududlar
o‘rtasida) hali ham saqglanib qolmoqda. Bu esa investitsiyalarni teng tagsimlash, gishloq joylarda keng
polosali internetni kengaytirish, ragamli savodxonlikni oshirish va mahalliy kadrlar tayyorlashni talab
etadi.
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Abstract: The thesis systematises the modern methodology of stress testing the liquidity and financial
stability of commercial banks under macroeconomic shocks, and proposes directions for its improvement.
Stress testing is treated as an integrated framework that combines macroeconomic scenario design,
translation of shocks into balance-sheet metrics, and aggregation of results into supervisory-level
indicators. Drawing on the works of Borio, Drehmann and Tsatsaronis, Schuermann, Acharya, Berger and
Bouwman, Adrian and Shin, Basel Committee documents and the practices of the ECB, Federal Reserve
and IMF, the paper distinguishes four generations of banking stress tests — top-down macroeconomic
scenarios, bottom-up bank-by-bank projections, integrated solvency-liquidity stress tests and
macroprudential system-wide stress tests. A summary table of the four generations is presented. The
paper concludes that under the conditions of digital banking and increasing macroeconomic uncertainty,
the modern methodology must combine forward-looking scenarios, dynamic-balance-sheet modelling,
network contagion analysis and real-time supervisory analytics.

Keywords: commercial bank, stress testing, macroeconomic shocks, liquidity risk, financial stability, Basel
I1l, EBA/ECB stress tests, macroprudential policy, dynamic balance sheet, network contagion.

Introduction

Stress testing has emerged as one of the central instruments of prudential banking supervision in
the aftermath of the 2008 global financial crisis. It provides supervisors, banks and investors with a
forward-looking assessment of the resilience of the banking system to adverse macroeconomic shocks
and supports the calibration of capital and liquidity buffers. The COVID-19 pandemic in 2020, the interest-
rate cycle of 2022-2023, the 2023 collapse of U.S. mid-sized banks and the current geopolitical
uncertainty of 2024—-2026 have all reinforced the importance of a robust, coherent and dynamic stress-
testing framework.

The relevance of the topic is reinforced by three factors. First, the traditional Basel Ill LCR and
NSFR ratios provide only a static picture of a bank's liquidity position and do not capture the dynamic
interaction of liquidity and solvency shocks under adverse macroeconomic scenarios. Second, the digital
transformation of banking has qualitatively changed the speed of deposit outflows and requires new
stress-testing horizons and behavioural assumptions. Third, in the Republic of Uzbekistan the Central Bank
has since 2020 been developing its stress-testing capacity, and the systematic review of international best
practice is a necessary methodological basis for its further improvement.
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The aim of this thesis is to systematise the modern methodology of stress testing the liquidity and
financial stability of commercial banks under macroeconomic shocks and to propose directions for its
improvement, with particular reference to the banking system of the Republic of Uzbekistan. The
methodology relies on scientific abstraction, comparative and structural analysis, the historical-logical
method and content analysis of publications indexed in Scopus and Web of Science over the last decade,
as well as regulatory documents of the Basel Committee, EBA, ECB, Federal Reserve and IMF.

Main body

The methodology of banking stress testing has evolved through four consecutive generations. The
first generation — top-down macroeconomic scenarios — emerged in the late 1990s and early 2000s and
consisted in the design of a small number of adverse macroeconomic scenarios (a mild recession, a severe
recession, a deflationary shock) and their translation into aggregate banking-sector projections through a
small set of macro-financial elasticities. Sorge (2004) and Foglia (2009) systematised the early experience
with this generation of stress tests. Its main advantage was simplicity and comparability across countries,
while its main limitation was the neglect of bank-specific heterogeneity.

The second generation — bottom-up bank-by-bank stress tests — emerged after 2009 in the form
of the U.S. Federal Reserve's Supervisory Capital Assessment Program (SCAP) and the European Banking
Authority's stress-testing exercises. Under this approach, each bank projects its balance sheet and profit-
and-loss statement three years ahead under a common macroeconomic scenario provided by the
supervisor, using its own internal models. Acharya, Engle and Pierret (2014) and Schuermann (2014)
demonstrated the value of this generation of stress tests as a supervisory disclosure and market-discipline
instrument. Its main limitation is the potential inconsistency of models across banks and the lack of
endogenous behavioural responses.

The third generation — integrated solvency-liquidity stress tests — has emerged over the past
decade in response to the 2008 crisis's lesson that liquidity and solvency shocks are deeply
interconnected. Barnhill and Schumacher (2011), Puhr and Schmitz (2014) and the ECB Macroprudential
Bulletin (2019) proposed frameworks that combine the projection of solvency ratios with the projection
of liquidity ratios (LCR, NSFR) under a common macroeconomic scenario, allowing supervisors to assess
the joint distribution of shocks. This generation of stress tests explicitly recognises that a solvency shock
can trigger a liquidity shock through the confidence channel, and vice versa. Basel Committee (2018)
documented the emergence of this generation as a supervisory standard.

The fourth — macroprudential system-wide — generation has been shaped by the works of Borio,
Drehmann and Tsatsaronis (2014), Adrian and Shin (2010), Acharya (2009) and Cont, Moussa and Santos
(2013). Under this approach, stress tests explicitly incorporate network contagion, fire-sale externalities,
feedback loops between banks and the real economy, and behavioural responses of depositors and
creditors. The IMF Financial Sector Assessment Program (FSAP) has adopted elements of this generation
for global systemic assessments. The comparison of the four generations is summarised in Table 1.

Table 1. Evolution of the methodology of banking stress tests under macroeconomic shocks
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Generation

Key representatives (year)

Central idea and instruments

Top-down macroeconomic

Sorge (2004); Foglia (2009)

Small set of adverse macro
scenarios translated into
aggregate banking
projections through
elasticities

Bottom-up bank-by-bank

Acharya, Engle & Pierret
(2014); Schuermann (2014);
EBA/Fed practice

Each bank projects own
balance sheet under a
common macro scenario
using its internal models

Integrated solvency-liquidity

Barnhill & Schumacher
(2011); Puhr & Schmitz
(2014); ECB (2019)

Joint projection of capital,
LCR and NSFR under a
common macro scenario with
confidence-channel feedback

Macroprudential system-
wide

Borio, Drehmann &
Tsatsaronis (2014); Adrian &

Network contagion, fire-sale
externalities, macro-financial

Shin (2010); Cont, Moussa & | feedback and behavioural

Santos (2013) responses

For the banking system of the Republic of Uzbekistan, the improvement of the stress-testing
framework should be organised along five directions. First, the introduction of a national three-scenario
stress-testing suite (baseline, adverse and severely adverse) covering three-year horizons and updated
annually. Second, the integration of liquidity and solvency projections into a single dynamic-balance-sheet
model. Third, the development of a network module capable of tracing contagion through the domestic
interbank market. Fourth, the inclusion of digital-run scenarios in which mobile-banking withdrawal rates
and social-media signalling are explicitly modelled. Fifth, the systematic publication of stress-test results
as an element of supervisory transparency. These directions align the national framework with the
modern fourth-generation international practice.

The methodological choice between static and dynamic balance-sheet assumptions has
fundamental implications for the reliability of stress-test results. Under the static-balance-sheet
approach, banks are assumed to maintain their balance sheet unchanged over the stress horizon; this is
the approach traditionally used by the EBA in its stress-testing exercises. Under the dynamic-balance-
sheet approach, banks are allowed to adjust their balance sheet in response to the stress scenario; this
approach is used by the Federal Reserve in the DFAST and CCAR programs. Kohn and Liang (2019)
systematically compared the two approaches and concluded that dynamic-balance-sheet assumptions
produce more realistic projections but require significantly more supervisory resources and modelling
expertise.

The integration of climate-related and geopolitical risks into stress-testing frameworks has
emerged as an important new frontier. The European Central Bank conducted its first climate stress test
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in 2022, and the Bank of England in 2023 published an extensive climate stress-testing exercise.
Geopolitical risks — including sanctions, cyber-warfare and supply-chain disruptions — have been
increasingly incorporated into the adverse scenarios of major supervisors. The IMF Global Financial
Stability Report (April 2024) recommends that emerging-market supervisors, including the Central Bank
of the Republic of Uzbekistan, gradually incorporate these new risk dimensions into their stress-testing
programs.

Conclusion

The conducted study leads to four generalising conclusions. First, the methodology of banking
stress testing has evolved through four generations — top-down macro, bottom-up bank-by-bank,
integrated solvency-liquidity and macroprudential system-wide — each of which enriched rather than
replaced the previous one. Second, the modern generation of stress tests must combine forward-looking
macroeconomic scenarios, dynamic-balance-sheet modelling, network contagion analysis and
behavioural responses to digital shocks. Third, the 2023 collapse of U.S. mid-sized banks demonstrated
that traditional LCR-based stress tests significantly underestimate the true speed of deposit outflows in
banks with a high share of uninsured deposits and require the introduction of digital-run scenarios.

Fourth, for the banking system of the Republic of Uzbekistan the priority directions of further
work are the development of a national three-scenario stress-testing suite, the integration of liquidity and
solvency projections into a unified dynamic-balance-sheet model, the introduction of network contagion
and digital-run modules and the systematic publication of stress-test results. The consistent
implementation of these directions will substantially strengthen the resilience of the national banking
system to macroeconomic shocks and align it with modern international standards.

In addition to the four generalising conclusions above, the study identifies several implementation
priorities for the Republic of Uzbekistan. First, the establishment of a dedicated stress-testing unit within
the Central Bank, staffed by specialists in macro-financial modelling, network analytics and behavioural
economics. Second, the development of a national macroeconomic scenario generator drawing on the
experience of the ECB, the Federal Reserve and the IMF. Third, the introduction of an annual bottom-up
stress-testing exercise covering all systemically important commercial banks. Fourth, the systematic
publication of stress-test results and the establishment of a mandatory response protocol for banks that
fall short of supervisory thresholds. The consistent implementation of these priorities will substantially
strengthen the resilience of the national banking system to macroeconomic shocks.
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TOURISM
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ABSTRACT

This article analyzes the role of digital technologies in developing pilgrimage
tourism. Based on monitoring of shrines' digital platforms, a pilgrim survey, and
expert interviews, existing digital services (websites, mobile applications, e-
ticketing) were found to be underdeveloped, while pilgrim demand for such
services remains high. Drawing on international experience (Saudi Arabia, Turkey),
recommendations are proposed for creating a unified national digital platform,
introducing multilingual audio guides, and implementing Al-based personalized
services.

Keywords: digital technologies, pilgrimage tourism, smart tourism, mobile
application, artificial intelligence, digital platform, Uzbekistan.

Introduction

The rapid development of digital technologies is affecting all areas of tourism,
including pilgrimage tourism. Mobile applications, virtual and augmented reality
(VR/AR) technologies, electronic ticketing systems, and Al-based recommendation
systems not only create convenience for pilgrims but also make it possible to
deliver information about sacred sites to a wide audience. In recent years, the
world's leading pilgrimage destinations, including Mecca and Medina, have
succeeded in ensuring the safety and comfort of millions of pilgrims through the
active introduction of digital technologies.

On a global scale, the concept of a "smart tourism destination" is increasingly being
adopted by more countries, whereby information and communication
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technologies are becoming an integral part of tourism infrastructure. Such an
approach not only improves the pilgrim experience but also enables government
agencies to monitor tourist flows in real time, ensure safety, and allocate resources
efficiently.

In Uzbekistan, the digitalization process has been declared one of the priority areas
of state policy, and within the framework of the "Digital Uzbekistan — 2030"
strategy, digitalizing the tourism sector has been identified as a separate task.
However, scientific research on the level and effectiveness of introducing digital
technologies in the pilgrimage tourism sector remains insufficient. In order to fill
this gap, this article analyzes the role of digital technologies in developing
pilgrimage tourism and the current level of their use.

The relevance of the research lies in the fact that modern pilgrims, especially
representatives of the younger generation, increasingly rely on digital tools when
planning and carrying out their travel. For this reason, the digital infrastructure of
shrines is becoming an important factor determining their competitiveness in the
international market. The purpose of the research is to assess the current state of
existing digital services, to study pilgrims' experience of using digital technologies,
and to develop recommendations for developing this field.

The research tasks were defined as follows: monitoring the availability of official
digital platforms of major shrines; studying pilgrims' experience of and demand for
digital services; analyzing advanced digital solutions from international experience;
identifying existing technical and financial constraints; and developing practical
proposals that could be implemented in the context of Uzbekistan.

Theoretical Foundations and Literature Review

The concept of "smart tourism" has become widespread in tourism studies over
the past decade, referring to the use of information and communication
technologies to improve the tourist experience, manage resources efficiently, and
increase the competitiveness of tourist destinations. The smart tourism concept
includes three main components: smart experience, smart business ecosystem,
and smart destination.

In the context of pilgrimage tourism, smart tourism technologies are of particular
importance, as they help pilgrims obtain deeper information about sacred sites,
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improve queue and crowd management, and perform religious rites correctly and
respectfully. In international practice, the digital systems used by Saudi Arabia in
managing the Hajj and Umrah pilgrimages (such as electronic permits, crowd-
density sensors, and multilingual mobile applications) are recognized as among the
most advanced examples in this field.

Virtual and augmented reality technologies are also opening new opportunities in
pilgrimage tourism. Through these technologies, pilgrims can virtually familiarize
themselves with sacred sites before traveling, a "virtual pilgrimage" option can be
created for those unable to visit in person, and the educational effect can be
enhanced by interactively recreating historical events. The literature review shows
that the introduction of such technologies, especially in developing countries, is still
at an early stage, and there is significant potential in this area.

In the literature on the integration of artificial intelligence technologies into
tourism, particular attention is given to "personalized recommendation systems."
Such systems suggest routes, services, or products suited to a user based on their
previous choices, interests, and behavior. In the context of pilgrimage tourism, such
systems can provide deeper information about particular sites or rites in line with
a pilgrim's religious and spiritual interests.

Research Methodology

The research combined content analysis, monitoring, and survey methods. In the
first stage, monitoring was carried out on the existence, content quality, and
update frequency of official websites, mobile applications, and official social media
pages of 20 major shrines in Uzbekistan. For each site, a digital readiness index was
calculated, taking into account criteria such as the existence of a website,
multilingualism, mobile responsiveness, and the availability of interactive services.

In the second stage, an online and in-person survey was conducted with 200 local
and foreign pilgrims. The survey questionnaire included questions on the
information sources pilgrims used when planning their trip, their experience of
obtaining digital information about a shrine, and their readiness to use virtual tour
or audio-guide services. In the third stage, a comparative analysis of digital
solutions in the pilgrimage tourism sector of Saudi Arabia, Turkey, and Israel was
carried out in order to study international experience.
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In the fourth stage, 15 expert interviews were conducted with local tourism-sector
IT specialists and representatives of government bodies to identify the technical
and financial constraints in developing the existing digital infrastructure. All
collected data were processed using quantitative and qualitative analysis methods.
The expert interviews were conducted in a semi-structured format, which allowed
respondents to freely express their opinions.

Results and Analysis
Level of Digital Readiness: Monitoring Results

According to the monitoring results, of the 20 major shrines in Uzbekistan, only 7
(35%) have a fully functional, multilingual official website, and of these, only 3
(15%) have a mobile application. Information about most sites is placed on general
tourism portals or third-party platforms, which often contain outdated or
incomplete information.

Type of digital service Share of sites with the service, %
Official multilingual website 35
Mobile application 15
Electronic ticketing system 20
Virtual tour / 360° view 10
Active official social media page 45
Online payment option 18

Pilgrims' Experience of Using Digital Services

According to the survey results, 63% of respondents used internet sources when
planning their trip, but only 18% obtained information about a shrine through an
official mobile application. Most pilgrims (57%) said they searched for information
via social media and general search engines, which sometimes led them to
encounter inaccurate or outdated information.
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Information source Share of users, %

Social media 57

General search engines (Google, etc.) (63

Official mobile application 18

Tour operator/guide recommendation 48

Recommendation from|39
friends/acquaintances

In addition, 71% of respondents said they would be willing to use a virtual tour or
audio-guide service if one were available, indicating significant demand in this area.
Among younger respondents (18—-30 years old), this figure was even higher — 84%
— showing that the younger generation of pilgrims has a strong need for digital
services. Among respondents over 40, this figure was 58%, indicating that while
digital services are important for this group as well, they should be offered in
combination with traditional forms of service.

Comparative Analysis with International Experience

A comparative analysis conducted using Saudi Arabia as an example showed that
official digital platforms such as "Nusuk," used in managing the Hajj and Umrah
pilgrimages, ensure that millions of pilgrims can register, plan their routes, and pass
through security control. Such centralized digital systems not only create
convenience for pilgrims but also greatly assist government bodies in crowd
management and ensuring safety. It was found that Uzbekistan currently has no
similar centralized national platform.

In the case of Turkey, the digital audio-guide systems introduced at the Mevlana
Museum in Konya and other religious and educational sites are particularly notable.
Through these systems, pilgrims can obtain audio information in more than 15
languages, which has served to significantly increase the flow of international
pilgrims. According to the expert interviews, the main obstacles to introducing such
a system in Uzbekistan were identified as a lack of financial resources and a
shortage of technical specialists.
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In the case of Israel, the integrated ticketing and queue-management system
introduced around the holy sites in Jerusalem is also noteworthy; through this
system, the flow of pilgrims belonging to different denominations is managed
separately, with a specific time slot allocated to each group. Such experience could
also be useful for Uzbekistan, particularly in regulating the pilgrimage flows of
different groups during major religious holidays.

Technical and Institutional Constraints

According to the expert interviews, the main obstacles to introducing digital
technologies are as follows: local IT companies' insufficient experience in
developing solutions specialized for the tourism sector; unclear mechanisms for
financing digital projects between the public and private sectors; and the absence
of unified standards for data exchange among various government bodies. 73% of
respondents emphasized the need for the state to introduce grant or subsidy
programs to implement digital projects.

In addition, 51% of experts noted a shortage of qualified personnel able to manage
digital projects within local government bodies, which has resulted in some digital
initiatives being left unfinished. This indicates the need to train or attract dedicated
project managers for digital transformation projects, as well as to establish clear
accountability and deadlines at every stage of such projects.

The Role of Social Media and User-Generated Content

The research separately analyzed the role of social media in promoting pilgrimage
tourism. User-generated video content about shrines in Uzbekistan on platforms
such as Instagram, YouTube, and TikTok has increased significantly over the past
two years; however, much of this content is informal, spontaneous in nature, and
is not coordinated by the state or official tourism organizations. Of 120 social media
posts analyzed, only 15% contained accurate and complete historical information
about the shrines, with the rest mainly emphasizing visual appeal.

While this situation, on the one hand, helps promote shrines naturally, on the other
hand it creates a risk of spreading inaccurate or confusing information. For this
reason, it is recommended that the state establish official partnership programs
with popular bloggers and content creators, providing them with accurate and
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verified information in order to encourage the creation of high-quality, precise
content.

Mobile Communications and Internet Infrastructure Constraints

Another important factor affecting the effectiveness of using digital services is the
guality of mobile communications and internet infrastructure. According to the
survey results, 34% of respondents noted that the quality of internet connectivity
at some shrines, particularly those located on the outskirts of cities or in rural areas,
is poor, making it difficult to use mobile applications and online services. To address
this problem, it is recommended to develop, in cooperation with telecom
operators, special programs to introduce free Wi-Fi networks at major shrines and
to improve mobile communication infrastructure.

Discussion

The research results show that there are significant opportunities for integrating
digital technologies into pilgrimage tourism. The currently low indicators can, on
the one hand, be viewed as a problem, but on the other hand, they indicate that
this field has considerable "room" for development. Creating a unified national
pilgrimage tourism platform — one that combines multilingual, regularly updated
information about all major shrines, electronic ticketing and queue management,
as well as transport- and accommodation-related services — should be regarded
as the primary task.

Providing multilingual audio guides, particularly in Arabic, Urdu, Persian, English,
and Russian, through a mobile application would allow pilgrims to independently
obtain complete information without needing a guide, which is especially
important for individual travelers. In addition, it is recommended to expand
opportunities to reach international audiences by conducting targeted marketing
campaigns on social media and creating high-quality video content on religious and
educational themes.

Introducing an Al-based personalized route recommendation system could further
enrich the pilgrim experience. Such a system could suggest an optimal route based
on a pilgrim's interests, available time, and budget, and could also provide real-
time information on queues and crowd density. International experience,
particularly Saudi Arabia's centralized digital platforms, could serve as a roadmap
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for Uzbekistan as well, though implementation should proceed gradually, taking
national conditions and resources into account.

To overcome institutional constraints, it is recommended to establish a dedicated
fund to finance digital tourism projects on a public-private partnership basis, as
well as to introduce special grant programs to attract local IT specialists to the
tourism sector. In addition, developing a unified data-exchange standard among
government bodies responsible for tourism and digitalization would lay the
groundwork for creating a unified national platform in the future.

At the same time, in the digitalization process it is necessary to take into account
the needs of all groups of pilgrims, including older pilgrims with low digital literacy.
For this reason, alongside digital services, traditional forms of service (printed
maps, physical information centers) should also be preserved, ensuring equal
opportunities for different groups of pilgrims.

User Typology (Persona) Analysis

Based on the survey and interview results, three main user typologies (personas)
can be identified with regard to pilgrims' needs for digital services. The first type is
the "digitally active young pilgrim" (18—35 years old), who plans their trip entirely
independently, actively relies on mobile applications and social media, and shows
high demand for virtual tours and personalized recommendations. The second type
is the "traditional group pilgrim" (over 40 years old), who usually travels through a
tour operator, uses digital services, but views them as a supplementary rather than
a primary tool.

The third type is the "family pilgrim," a category that includes family members of
different age groups, for whom child-friendly routes, information about family
recreation areas, and simplified navigation are particularly important. Adapting the
digital platform's interface and content for each user typology could significantly
improve the overall user experience.

Cost-Benefit Analysis

According to expert estimates, the approximate initial cost of creating and
implementing a unified national platform would be around USD 1.5-2.5 million,
with annual technical maintenance costs of USD 300,000-500,000. If such a
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platform were able to increase pilgrim flow by even 10%, this could generate
several million dollars of additional economic impact in major cities such as
Bukhara and Samarkand, indicating that the investment could pay for itself
relatively quickly. Such preliminary estimates confirm the economic justification for
investing in the platform, though it is recommended to develop a detailed
feasibility study for precise financial and economic justification.

Price-Quality Analysis of Existing Digital Services

An analysis of the price-quality ratio of existing digital services found that paid
audio-guide applications offered by certain private companies vary significantly in
quality. 44% of survey participants noted that the price of existing paid applications
does not match their quality, with content often being shallow or outdated. This
once again points to the need to create a state-approved, quality-standard-
compliant, free or affordable official audio-guide service.

With such an official state platform in place, private companies would also be
compelled to improve the quality of their products, as they would need to compete
with a free, quality alternative. This, in turn, would have a positive effect on the
overall quality of digital services in the market.

Proposal for Digital Platform Architecture

In creating a unified national pilgrimage tourism platform, it is recommended to
include the following functional modules: the first module — a multilingual
database of information about shrines, containing each site's history, opening
hours, entry requirements, and location map. The second module — an electronic
ticketing and queue management system, allowing pilgrims to book time slots in
advance and track queues in real time. The third module — an audio-guide and
virtual-tour service, providing audio content in various languages and 360-degree
virtual tour capability.

The fourth module — a personalized route recommender, which suggests an
optimal pilgrimage route based on the user's profile and preferences. The fifth
module — a directory of local services, containing information about hotels,
restaurants, and craft shops, with the option to place online orders. It would be
advisable to introduce such a comprehensive platform in stages, starting with the
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most important module (the database and ticketing system) and then moving on
to more complex functions (Al-based recommendations).

Regarding platform financing, it is recommended to combine the state budget,
grants from international development organizations (such as the Islamic
Development Bank), and public-private partnerships with private IT companies.
Such a mixed financing model could ensure the stable, long-term development of
the project.

In designing the platform architecture, it is recommended to use a flexible
(modular) architecture that allows for adding further modules in the future (such
as integration with shrines in other Central Asian countries or a blockchain-based
ticketing system). This approach would ensure the platform's long-term
technological sustainability and scalability.

Cybersecurity and Data Protection Issues

In introducing digital platforms, protecting pilgrims' personal and payment data is
of particular importance. According to the expert interviews, 60% of local IT
specialists noted that cybersecurity standards are not currently sufficiently
implemented in the tourism sector's digital systems. For this reason, requirements
in line with international data protection standards (such as GDPR principles) must
be taken into account from the outset when developing new platforms.

Furthermore, when integrating payment systems with international bank cards and
local payment systems, it is recommended to implement data encryption standards
(such as PCI DSS), conduct regular cybersecurity audits, and provide users with
transparent information about how their data is stored and used. Such measures
not only ensure technical security but also strengthen foreign pilgrims' trust in the
platform.

From a cybersecurity standpoint, it is necessary to establish a clear legal and
regulatory framework and oversight mechanisms to prevent the unlawful
disclosure to third parties of pilgrims' personal data held by government bodies. In
this regard, it is recommended to bring Uzbekistan's legislation "On Personal Data"
into line with international standards and to develop special guidelines for digital
platforms in the tourism sector.
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Data Analysis and Forecasting Tourist Flows

Using big data and artificial intelligence technologies to create a system for
forecasting pilgrim flows in advance is a particularly promising direction. Such a
system could forecast the expected number of pilgrims in coming weeks or months
by analyzing anonymized location data from mobile network operators, visit
statistics from previous years, and booking system data. This, in turn, would allow
hotels, transport organizations, and government bodies to plan resources in
advance.

68% of expert respondents noted that such a forecasting system could bring great
practical benefit, particularly in managing queues and staff scheduling. However, it
was also noted that implementing such a system would require developing legal
and technical agreements on data exchange among various organizations (telecom
operators, hotels, government bodies).

In international experience, similar forecasting systems — such as Japan's systems
for managing tourist flows — are already being applied successfully, enabling
government bodies to allocate additional public transport and security personnel
in advance during seasonal peak periods. It is recommended that Uzbekistan
introduce a similar system, adapted to national conditions, gradually, first as a pilot
project in the cities of Bukhara and Samarkand, which have the highest visitor
density.

System for Collecting User Feedback

To continuously improve the quality of digital services, it is important to introduce
a system for collecting feedback from pilgrims. Currently, most shrines in
Uzbekistan lack a mechanism for systematically collecting and analyzing visitor
feedback, which leads to decisions on improving service quality being based more
on assumptions than on concrete data. It is recommended to introduce a simple,
quick rating system via a mobile application (for example, a five-point rating scale
and the option to leave a short comment after a visit).

Automatically analyzing collected feedback using artificial intelligence, identifying
the most common problems and suggestions, and regularly reporting the results to
relevant government bodies and service providers would help create a cycle of
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continuous improvement. Such a system could also increase pilgrims' overall
satisfaction by making them feel that their opinions are being taken into account.

International Cooperation and Technology Transfer

For faster development in the field of digital tourism, establishing cooperation with
countries and technology companies with international experience is of great
strategic importance. In particular, it is recommended to organize knowledge and
technology exchange programs with companies that have developed digital
tourism platforms in Saudi Arabia, the United Arab Emirates, and Turkey, and to
direct local IT specialists to learn from their experience.

In addition, ensuring the active participation of Uzbekistan's representatives in
international technology exhibitions and conferences, as well as establishing joint
research and educational programs with foreign universities, could help build a
pool of qualified personnel capable of independently developing the local digital
tourism ecosystem in the long term. Such international cooperation would also
ensure that Uzbekistan stays timely informed of the latest trends in digital tourism.

Digital Equity and Accessibility

In the digitalization process, the issue of "digital equity" deserves special attention.
It is important that digital services be convenient and understandable for pilgrims
with disabilities, elderly people, and those with little experience using digital tools.
According to the survey results, 76% of respondents with disabilities noted that
existing digital platforms do not meet their needs (for example, compatibility with
screen-reading software, large-font text).

For this reason, it is recommended that new digital platforms be developed in
accordance with universal design principles, creating interfaces that are convenient
for all user groups, including people with disabilities. Such an approach is important
not only from the standpoint of social justice but is also economically beneficial, as
it expands the potential user base.

In addition, it was found that digital literacy levels among local pilgrims from rural
areas are also lower than among urban residents, indicating the need to design
digital services not only for urban residents but for all socio-geographic groups.
Features such as a simplified interface, voice-command control, and offline

93 INTERNATIONAL SCIENTIFIC INNOVATION RESEARCH CONFERENCE

universalconference.us



‘ INTERNATIONAL SCIENTIFIC

s o INNDVATION RESEARCH CONFERENCE
Volume 03, Issue 04, 2026

functionality for core features would make the platform more convenient for users
with lower digital literacy.

Human Capacity Development

To successfully carry out digital transformation, it is necessary to introduce special
training programs to raise digital literacy in the tourism sector. It is recommended
to organize short-term courses for local guides, hotel staff, and small business
owners on using mobile applications and online platforms and conducting
marketing on social media. Such capacity-building programs would particularly
accelerate integration into the digital economy for small entrepreneurs in rural
areas.

Likewise, opening tourism-technology specializations at local IT educational
institutions and involving students in working on real tourism-sector projects
during their internships could help build a pool of qualified specialists able to work
in this field in the future. This, in turn, would help reduce dependence on foreign
IT companies and develop the local digital tourism solutions ecosystem.

Another important aspect of human capacity development is training existing civil
servants to use digital management tools. Organizing regular professional
development courses for staff of the Tourism Committee and the tourism
departments of local government bodies on data analysis, maintaining electronic
reports, and using digital monitoring systems would increase the public sector's
readiness for digital transformation.

Conclusion and Recommendations

In conclusion, digitalization serves as an important tool for adapting pilgrimage
tourism to modern requirements. The following are proposed as key
recommendations: creating a unified national digital platform for pilgrimage
tourism; introducing multilingual mobile application and audio-guide services at
major shrines; expanding electronic ticketing and queue management systems;
conducting targeted international marketing campaigns on social media; gradually
introducing Al-based personalized services; establishing a public-private
partnership fund to finance digital projects; introducing a system for collecting and
analyzing user feedback; and expanding international technology transfer
programs.
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Implementing these recommendations could significantly improve the pilgrim
experience, increase the country's competitiveness in the international pilgrimage
tourism market, and open up new directions for future research in the field of
digital tourism. Future research should more deeply and quantitatively measure
the direct impact of digital technologies on pilgrim satisfaction levels, as well as
assess the practical effectiveness of Al-based systems.

As a limitation of the study, it should be noted that the monitoring was limited to
only 20 major shrines and did not cover all sacred sites in the country. It is
recommended that future research include broader monitoring as well as
additional studies assessing the precise economic effectiveness of digital services.
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THE IMPORTANCE OF MUSICAL ACTIVITIES IN THE UPBRINGING
OF CHILDREN WITH SPECIAL EDUCATIONAL NEEDS
Go‘zal Sattorova
Music Teacher at Preschool Educational Organization No. 34, G‘ijduvan
District
Abstract. This article examines the importance of musical activities in the
upbringing and holistic development of children with special educational needs.
Music is considered as an effective pedagogical tool that contributes to
children’s emotional, cognitive, communicative and social development. The
article highlights the potential of singing, listening to music, rhythmic exercises,
playing musical instruments and creative musical activities to support
children’s self-expression, attention, memory, coordination and interpersonal
communication. Particular attention is paid to creating an inclusive educational
environment in which musical activities are adapted to the individual abilities,
needs and developmental characteristics of each child. The pedagogical
significance of systematic musical activities in increasing children’s social
participation, emotional stability and interest in learning is also discussed.
Keywords: children with special educational needs, musical activity, inclusive
education, musical education, upbringing, emotional development, cognitive
development, social adaptation, communication skills, creative activity.
AHHoTauus. B crarbe paccmarpuBaercsi 3HAaYeHHE  MY3bIKAJbLHOU
AeSITeJIbHOCTH B BOCIIMTAHUM U BCECTOPOHHEM PAa3BUTHHU JeTeil ¢ 0COOLIMHU
o0pa3oBaTeJbHBIMU NOTPeOHOCTAMHM. My3blka paccMaTpuBaeTcsl Kak
3¢ deKTUBHOE NEeAATOTHYECKOe CPEACTBO, CIIOCOOCTBYIOIIEE IMOLUOHAILHOMY,
MO3HABATeJIbHOMY, KOMMYHUKATHBHOMY U COIMAJIBLHOMY Pa3BUTHIO peOEHKA.
PackpbIBaOTCsl BO3MOKHOCTH TAKMX BUI0B MY3bIKAJIbHOM 1eAITEJIbHOCTH, KAK
NMeHue, CJAymaHue MY3bIKH, PUTMUYECKHE YNPAKHEHUsi, HWIpa Ha
MY3bIKAJIbHBIX HHCTPYMEHTAX M TBOPYECKAS MY3bIKAJIbHAS [1€ATEJIbHOCTh, B
Pa3BUTHH CAMOBBIPAKEHUS, BHUMAHUSA, NAMATH, KOOPAMHANUM IBUKEHUHA U
HABBIKOB MEKJIUYHOCTHOrO 00mmeHusi aereil. Ocodboe BHMMAaHUE YAeJsieTCs
CO3JaHHMI0 MHKJ/IIO3UBHOH 00pa30BaTeIbLHON Cpelbl, B KOTOPOH MY3bIKAJIbHAA
AeSITeJIbHOCTh  QJANTHPYETC K  UHIAUBUAYAJIbHBIM  BO3MOKHOCTSIM,
NOTPEOHOCTSAM M OCOOEHHOCTSIM PAa3BUTHSA Kaxka0ro pedénka. Takxe
paccMaTpuBaeTcs neJaroruyeckoe 3HAYEeHHEe CHCTEeMATHYECKHUX
MY3bIKAJbHBIX 3aHATHI B  NOBbIIIEHUMH CONUAJBHOM AKTHUBHOCTH,
IMOLMOHAJIBLHON YCTOMYMBOCTH M HHTEpPeca JeTeil K 00y4eHuIo.
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KuroueBbie cjioBa: JeTH ¢ 0co0bIMH 00pa30BaTeJbHbIMH NOTPEOHOCTAMHU,
MY3bIKAJIbHAS [1€ATEJIbHOCTh, HUHKJI3MBHOE 00pa30BaHHe, MY3bIKAJbHOE
BOCNIMTAHUE, BOCIUTAHHME, 3MOLMOHAJIbHOE PAa3BUTHE, IO3HABATEJbHOE
pa3BHUTHE, COUAJIBLHAS A1aNTANNS, KOMMYHHMKATHBHbIE HABBIKU, TBOpYECKAas
1eITeJIbHOCTD.

INTRODUCTION. In modern education, ensuring equal opportunities for the
development and education of every child, regardless of their individual
abilities and developmental characteristics, has become one of the important
priorities of inclusive education. Children with special educational needs
require particular pedagogical attention, an appropriate educational
environment, and teaching approaches that take into account their individual
developmental characteristics. In this context, the organization of various types
of creative activities can play an important role in supporting children’s
emotional, cognitive, social, and communicative development. Among these
activities, music occupies a special place because it provides opportunities for
children to express their emotions, communicate with others, develop creative
abilities, and participate actively in the educational process. Musical activity is
a multifaceted pedagogical process that includes singing, listening to music,
rhythmic movements, playing simple musical instruments, musical games, and
creative exercises. These activities can be adapted to the abilities and needs of
children with different developmental characteristics. Regular participation in
musical activities can contribute to the development of auditory perception,
attention, memory, coordination, speech-related abilities, and emotional
responsiveness. In addition, musical experiences create a favorable
environment for children to demonstrate their individual abilities and
strengthen their confidence in their own capabilities.

For children with special educational needs, music can serve not only as an
artistic and educational medium but also as an important means of social
interaction. Joint singing, rhythmic exercises, musical games, and group
performances encourage children to interact with peers, follow common rules,
listen to others, and coordinate their actions with the group. Such activities can
help reduce social isolation and create conditions for children to feel themselves
as active members of the educational community. The emotional nature of
music also makes it possible to create a positive atmosphere in which children
can experience joy, interest, satisfaction, and a sense of achievement. An
important characteristic of musical activity is its flexibility. Musical tasks can
be selected according to the child’s age, developmental level, interests, physical
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abilities, and individual educational needs. For example, some children may
participate primarily through listening and rhythmic movements, while others
may demonstrate their abilities through singing, playing percussion
instruments, or performing simple musical compositions. Therefore, an
individualized approach to musical education allows educators to involve
children in activities according to their capabilities rather than focusing
primarily on their limitations.

The role of the music teacher is particularly significant in this process. The
teacher should create a supportive and emotionally comfortable environment,
select accessible musical materials, provide clear and simple instructions, and
encourage every child’s participation. The use of repetitive rhythms, familiar
songs, musical games, movement-based activities, and visual or tactile supports
can make musical experiences more accessible and meaningful. Positive
reinforcement and encouragement can further strengthen children’s
motivation, self-confidence, and willingness to participate in collective
activities. Musical activities can also contribute to the development of
important personal qualities. Through systematic participation in musical
games and creative exercises, children can develop patience, independence,
responsibility, attention, cooperation, and the ability to follow instructions.
Rhythmic activities can support the coordination of movements, while singing
and musical communication can create additional opportunities for the
development of speech and communication skills. At the same time, musical
creativity allows children to express feelings and ideas that may be difficult for
them to communicate through conventional verbal forms. The importance of
musical activity is particularly relevant in preschool education, where the
foundations of a child’s personality, communication culture, emotional
responsiveness, and social behavior are established. A properly organized
musical environment can make the educational process more engaging and
accessible for children with special educational needs. It can also contribute to
strengthening cooperation among children, educators, parents, and specialists
involved in the child’s development.

Thus, musical activity should be regarded as an important component of the
upbringing and education of children with special educational needs. Its
educational potential extends beyond the acquisition of musical skills and
encompasses emotional, cognitive, communicative, social, and creative
development. The purposeful and individualized organization of musical
activities can create favorable conditions for children to demonstrate their
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abilities, participate in collective experiences, develop positive emotional states,
and gradually strengthen their social adaptation. Therefore, examining the
pedagogical possibilities of musical activity and its role in the upbringing of
children with special educational needs is an important issue for contemporary
preschool and inclusive education.

RESULTS. Musical activity has considerable educational potential in working
with children who have special educational needs. Unlike many conventional
educational activities, music allows children to participate through different
forms of perception and expression. A child does not necessarily need advanced
verbal, reading, or writing abilities to become actively involved in a musical
experience. Rhythm, melody, tempo, movement, sound, and repetition provide
diverse ways of participating in educational activities. This flexibility makes
music particularly valuable for creating accessible learning experiences for
children with different developmental characteristics. The content and
organization of musical activities should correspond to the individual abilities
of each child. Simple rhythmic patterns, familiar melodies, short musical
fragments, movement exercises, and instrumental activities can be introduced
gradually. Tasks that are initially performed with the teacher can later be
completed independently or together with peers. Such gradual progression
allows children to experience success and develop a positive attitude toward
participation.

Musical activities can also create opportunities for children to discover their
individual strengths. One child may demonstrate greater interest in singing,
another in rhythmic movement, while another may respond more actively to
musical instruments. Recognizing these differences is important because
inclusive education should provide opportunities for every child to demonstrate
their abilities rather than requiring all children to achieve identical results.
Emotional development is one of the important areas supported by musical
activity. Music has a strong connection with emotional experience and can help
children recognize, express, and regulate different emotional states. Through
changes in melody, tempo, dynamics, and rhythm, children encounter a variety
of emotional impressions. The teacher can use these characteristics
intentionally to create calm, joyful, energetic, or reflective musical experiences.
For children who have difficulties expressing emotions verbally, music can
provide an alternative form of communication. Facial expressions, body
movements, rhythmic responses, vocalizations, and participation in musical
games can demonstrate a child’s emotional reaction. Consequently, musical
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activity can provide educators with additional opportunities to understand
children’s interests and emotional responses. Musical games can be especially
useful for creating positive emotional experiences. Activities involving clapping,
movement, imitation, repetition, and response to musical signals encourage
children to participate actively. When children successfully complete a musical
task, they experience achievement, which can strengthen motivation and
confidence. A supportive emotional environment is particularly important for
children who may experience difficulties

Rhythmic activities represent an important component of musical education.
Clapping, walking, jumping, body percussion, and simple dance movements in
accordance with musical patterns can help children coordinate their actions
with auditory stimuli. These activities can be organized from simple to more
complex forms depending on the child’s developmental level. Rhythm-based
exercises may also contribute to the development of attention and
concentration. When children are asked to reproduce a particular rhythm or
respond to a specific musical signal, they must listen carefully and remember
the sequence of actions. Repeated practice can gradually improve their ability
to focus on auditory information and respond appropriately.

Movement accompanied by music can further connect auditory perception with
physical activity. For example, children can move slowly when the music is calm
and gradually increase their movements when the tempo becomes faster. Such
exercises combine listening, perception, movement, and self-regulation. They
can therefore be incorporated into inclusive educational programs as accessible
and engaging activities. Communication is another important area in which
musical activities can provide pedagogical support. Group singing, musical
dialogues, question-and-answer songs, rhythmic imitation, and musical games
create situations in which children interact with teachers and peers. These
activities encourage children to listen, wait for their turn, respond to signals,
and participate in shared actions. Songs with repetitive structures can be
particularly useful for children who experience difficulties with verbal
communication. Repeated words, phrases, sounds, and rhythmic patterns
provide children with predictable structures that can make participation
easier. The teacher can gradually encourage children to complete individual
words, short phrases, or musical responses. Musical activities can also promote
non-verbal communication. Children communicate through gestures, eye
contact, body movements, facial expressions, and instrumental sounds. For
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some children, these forms of interaction may provide an important step
toward broader social and verbal communication.

Participation in collective musical activities can contribute to children’s social
development. When children sing together, perform rhythmic exercises, or play
simple musical instruments as a group, they learn to coordinate their actions
with others. They must pay attention to common instructions, observe the
rhythm, wait for appropriate moments, and respect the participation of their
peers. Group musical activities can create a sense of belonging. Children who
may experience difficulties in other social situations can become active
participants in a shared musical experience. This participation can strengthen
peer relationships and encourage cooperation. The teacher can organize
activities in pairs, small groups, and larger groups to gradually expand
children’s social interaction.

Musical performances can also provide children with opportunities to
demonstrate their abilities in front of others. Even a simple performance, such
as singing one short phrase, playing a percussion instrument, or performing a
rhythmic movement, can represent a meaningful achievement. The emphasis
should be placed on participation and personal progress rather than
comparison between children. Effective musical education for children with
special educational needs requires individualization. The same activity may not
be equally appropriate for every child. Therefore, the teacher should consider
the child’s developmental characteristics, level of attention, communication
abilities, sensory responses, motor skills, interests, and previous musical
experience.

Discussion. Individualization may involve changing the duration of an activity,
simplifying instructions, reducing the number of steps, selecting appropriate
musical instruments, or providing additional visual and physical cues. For
example, a child who has difficulty maintaining attention may participate in
short musical tasks with frequent changes of activity. Another child may
require repeated demonstrations before independently completing the task.
The principle of gradual progression is also important. Activities should begin
with achievable tasks and become more complex as children develop confidence
and skills. Positive reinforcement, encouragement, and recognition of
individual achievements can motivate children to continue participating.
Simple musical instruments can expand opportunities for creative
participation. Percussion instruments such as drums, tambourines, bells,
maracas, and rhythm sticks are generally accessible and can be used for various
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educational activities. Children can reproduce rhythms, accompany songs,
respond to musical signals, or create their own simple rhythmic patterns.
Instrumental activities can support independence because children directly
produce and control sounds. The teacher can provide structured tasks at first
and gradually introduce opportunities for free musical expression. For
example, children may be invited to select an instrument and create a rhythm
corresponding to a particular emotion, movement, or image.

Such activities can also strengthen children’s sense of agency. When a child
realizes that their own actions can produce meaningful musical results, they
may become more willing to experiment, participate, and express personal
ideas. The effectiveness of musical activities largely depends on the professional
approach of the music teacher. The teacher should create an atmosphere
characterized by respect, patience, acceptance, and encouragement. Children
should not feel that their abilities are being negatively compared with those of
their peers. The teacher should also observe children’s responses to different
types of musical activities. Some children may prefer predictable and repetitive
music, while others may respond positively to more dynamic and varied
musical experiences. Observation allows the teacher to identify appropriate
activities and adjust teaching methods accordingly.

Clear instructions are essential. Instead of giving several instructions
simultaneously, the teacher can present one task at a time and demonstrate it
visually or physically when necessary. Repetition can provide children with a
sense of predictability, while gradual variation prevents activities from
becoming monotonous. Cooperation between the music teacher, classroom
teacher, parents, and other specialists can further improve the organization of
musical activities. Sharing information about children’s interests, abilities, and
progress makes it possible to create more consistent educational support.
Musical activities should not be limited to special music lessons. Their elements
can be incorporated into different aspects of preschool education. Short songs
can be used during transitions between activities, rhythmic exercises can
accompany physical development activities, and musical games can support
social interaction. For example, counting songs can reinforce basic
mathematical concepts, songs about colors and objects can support vocabulary
development, and movement-based musical activities can be connected with
physical education. In this way, music becomes an interdisciplinary educational
resource.
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An important outcome is the formation of a positive attitude toward learning
and participation. When children experience success in musical activities, they
may become more confident in approaching other educational tasks. Therefore,
the value of musical activity should not be assessed only by the development of
musical abilities. Its broader contribution lies in creating opportunities for
children with special educational needs to communicate, express themselves,
cooperate with others, and participate meaningfully in the educational
environment.
CONCLUSION. Musical activity is an important pedagogical resource in the
upbringing and development of children with special educational needs. The
analysis of its educational possibilities demonstrates that music can support not
only children’s musical abilities but also their emotional, cognitive,
communicative, social, motor, and creative development. Singing, listening to
music, rhythmic movements, musical games, and playing simple musical
instruments provide children with accessible opportunities to participate
actively in the educational process and express their individual abilities.
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“BANKS AND CYRPTOCURRENCIES:ADVANTAGES AND
DISADVANTAGES”
Shamsiya Azizkulova Shavkat qizi
Bank and Finance Academy
Faculty of Banking
+998 95 903 09 22
shamsiya0032209@gmail.com
Annotation:This article explores the evolving relationship between traditional
banking institutions and cryptocurrencies. It examines how banks are adapting
to the rise of digital currencies, the challenges they face in terms of regulation,
security, and market volatility, and the potential opportunities for innovation
in financial services. The study highlights the impact of blockchain technology
on conventional banking operations, including payment systems, lending, and
asset management.
Keywords: Banks, Cryptocurrencies, Digital assets, Blockchain technology,
Investment strategies, Cryptocurrency risks, Regulatory compliance, Bitcoin,
Stablecoins, Digital asset custody
1. Standard Chartered: According to well-known trade experts like Blockdata,
the London-based Standard Chartered bank has made a staggering $380
million investment in cryptocurrencies. Investments at the bank include the
blockchain network, Ripple. XRP is currently one of the top cryptocurrencies
in the market.
2. Morgan Stanley: Morgan Stanley, another prominent player in the banking
industry, has embraced cryptocurrency as part of its investment strategy.
3. Citibank: is the fourth-largest bank in the US by assets has invested in SETL,
whose ledger technology is used to move cash and other assets.
4. JPMorgan Chase: One of the most active institutions in the cryptocurrency
and blockchain field is JPMorgan Chase. JP Morgan has focused on developing
digital blockchain assets.
5. Goldman Sachs: For some years, Goldman Sachs has been researching
blockchain technology and cryptocurrencies.
6. DBS Bank: DBS Bank, based in Singapore, is one of the largest banks in Asia.
7. BBVA: BBVA, a Spanish multinational banking group, has actively explored
the potential of blockchain technology and cryptocurrencies.
8. Banks of Wells Fargo, United States: After the recent crash in the crypto
market, the central US bank planned to introduce cryptocurrency funds.
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9. UBS: UBS is making great strides with private stablecoins. UBS’ financial
institutions Santander, Lloyds Banking have developed utility tokens for cross-
border transactions.

10. BNP Paribas: is a French financial gro up that owns its crypto startup
known as the Curv. The institution’s securities services are currently
experimenting with the transfer of security tokens, taking a step forward to
provide custodial services for digital assets.

Cryptocurrency Prices

SUS SUS

Bitcoin (LHS) | I.

Activity in cryptocurrency markets has increased significantly. The fascination
with these currencies appears to have been more speculative (buying
cryptocurrencies to make a profit) than related to their use as a new and unique
system for making payments. Related to this, there has also been a high degree
of volatility in the prices of many cryptocurrencies. For example, the price of
Bitcoin increased from about US$30,000 in mid 2021 to almost US$70,000
toward the end of 2021 before falling to around US$35,000 in early 2022. Rival
cryptocurrencies like Ether have experienced similar volatility. The
extraordinary interest in cryptocurrencies has also seen a growing amount of
computing power used to solve the complex codes that many of these systems
use to help protect them from being corrupted. Despite the increased level of
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interest in cryptocurrencies, there is scepticism about whether they could ever
replace more traditional payment methods or national currencies.
Cryptocurrency Risks

There are many ways that paying with cryptocurrency is different from paying
with a credit card or other traditional payment methods. Cryptocurrency
payments do not come with legal protections. Credit cards and debit cards have
legal protections if something goes wrong. For example, if you need to dispute
a purchase, your credit card company has a process to help you get your money
back. Cryptocurrencies typically do not come with any such protections.
Cryptocurrency payments typically are not reversible. Once you pay with
cryptocurrency, you can usually only get your money back if the person you
paid sends it back. Before you buy something with cryptocurrency, know the
seller’s reputation, by doing some research before you pay.

Protect Your Money and Avoid Investment Scams

Investments tied to cryptocurrencies and digital assets were cited by state
securities regulators as a top threat to investors in 2025, according to the North
American Securities Administrators Association (NASAA). Investors are
urged to practice the following tips to identify and avoid investment scams:
Anyone can be anyone on the Internet. Scammers are spoofing websites and
using fake social media accounts to obscure their identities. Investors should
always take steps to identify phony accounts by looking closely at content,
analyzing dates of inception and considering the quality of engagement. To
ensure investors do not accidentaly deal with an imposter firm, pay careful
attention to domain names and learn more about how to protect your online
accounts.

Conclusion

Cryptocurrencies have emerged as a significant force in the global financial
landscape, compelling traditional banks to rethink their strategies and explore
digital assets as both investment opportunities and operational tools. Leading
banks such as Standard Chartered, Morgan Stanley, JPMorgan Chase,
Citibank, and Goldman Sachs have made strategic moves to integrate
blockchain technology, develop digital tokens, and provide cryptocurrency
services to institutional and retail clients. This adoption reflects not only the
growing demand for decentralized assets but also the recognition of blockchain
as a transformative technology capable of enhancing transaction efficiency,
security, and transparency. However, despite these opportunities, the
cryptocurrency ecosystem presents substantial risks, including high volatility,
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lack of legal protections, cybersecurity threats, and regulatory uncertainties.
Investors must approach digital assets with caution, conducting thorough
research, verifying the credibility of platforms, and employing protective
measures to mitigate potential losses. As banks continue to innovate and
regulatory frameworks evolve, a more structured and secure environment for
cryptocurrency adoption is likely to emerge.
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UTIMOIY HIMOYA TIZIMI MOLIYAVIY BARQARORLIGINI TA’'MINLASH UCHUN FISKAL MUHITNI
YARATISH

Xamroboyev Faxriddin Kamoliddin o‘gli
Ozbekiston Respublikasi Bank-moliya akademiyasi magistranti
E-mail: hamraboyevfaxriddin12 @gmail.com
Tel.: +998 93 936 77 97

Kalit so‘zlar: jjtimoiy himoya, fiskal makon, moliyaviy barqarorlik, manzilli yordam, ijtimoiy sug‘urta
badallari, byudjet transfertlari.

litimoiy himoya tizimi davlat moliyasining eng yirik va eng qat’iy majburiyat yuklovchi bo‘g‘iniga
aylandi. Xalgaro mehnat tashkiloti baholashiga ko‘ra, O‘zbekiston ushbu sohaga yalpi ichki mahsulotning
gariyb 7 foizini yo‘naltirmogda — bu daromad darajasi o‘xshash iqtisodiyotlar o‘rtachasidan sezilarli past.
Muammo xarajatlarning migdorida emas, balki ularning tarkibida: mablag‘larning katta gismi barqgaror
solig va badal manbalari bilan emas, byudjet transfertlari hisobidan qoplanmoqda. Natijada tizimning
kengayishi bevosita byudjet taqchilligi dinamikasiga bog’‘lanib qolgan.

Bu bog’liglik ragamlarda yaqqol ko‘rinadi. Konsolidatsiyalashgan byudjet tagchilligi 2022-yildagi
4,1 foizdan 2023-yilda 5,8 foizga ko‘tarildi va fagat energiya subsidiyalarini gisqartirish hamda ijtimoiy
xarajatlarning mandzilliligini oshirish evaziga 2024-yilda 3,2 foizga tushirildi. Pensiya jamg‘armasi misolida
esa yuk surati anig o‘lchanadi: 2024-yilda jamg‘arma xarajatlari 64,0 trin so‘mga yetib, 0z
daromadlaridan oshib ketdi, pensiya oluvchilar soni 4,246 million kishini tashkil etdi. 2018—-2024-yillarda
byudjet transfertlari hisobidan goplanadigan farq 1,2 trin so‘mdan 8,2 trln so‘mga, ya’ni deyarli yetti
barobar kengaydi.

Mamlakatda islohot uchun huqugiy zamin yaratilgan. PF-175-son Farmon (2022) bilan Aholini
ijtimoiy himoya qilish strategiyasi tasdiglanib, ljtimoiy sug‘urta jamg‘armasi tashkil etildi; PF-82-son
Farmon (2023) bilan Prezident huzurida ljtimoiy himoya milliy agentligi tuzilib, oltita vazirlikka tarqoq
bo‘lgan xizmatlar yagona tizimga birlashtirildi; PF-185-son Farmon (2024) bolalar nafaqalarining byudjet
manbalarini aniglashtirdi. Birogq mazkur hujjatlarning birortasi ham tizimning bargaror daromad
manbalarini — maqgsadli badal stavkalari, jamg‘arma aktivlarini boshgarish tartibi va o‘rta muddatli xarajat
shiftlarini — belgilamaydi. Institutsional islohot moliyaviy mexanizmlar islohotidan ilgarilab ketgan.

ljtimoiy xarajatlar ish haqi bilan birgalikda davlat xarajatlarining gariyb 50 foizini tashkil etadi va
ijtimoiy sabablarga ko‘ra ularni gisqgartirish amaliy jihatdan mumkin emas. Shu bois yagona ishonchli
yechim — xarajatni kesish emas, fiskal makonni (fiscal space) kengaytirish. Xellerning ta’rifiga ko‘ra, fiskal
makon davlatning moliyaviy holati barqgarorligiga putur yetkazmagan holda magsadli xarajatlarni oshirish
imkonini beradigan byudjet imkoniyatidir. Ortis, Kammins va Karunanetiy 187 mamlakat tajribasi asosida
ijtimoiy himoya uchun fiskal makonni kengaytirishning sakkiz yo‘nalishini ajratgan. Ushbu metodologiya
O‘zbekiston sharoitiga moslashtirilganda quyidagi natija olindi (1-jadval).

1-jadval. ljtimoiy himoya uchun fiskal makon manbalari va O‘zbekistondagi salohiyati
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Fiskal makon manbai Salohiyat Asosiy chora-tadbir
(YalM %)
Manzilsiz subsidiyalarni gayta ko‘rib 1,4—2,0 Energiya subsidiyalarini
chiqgish manzilli kompensatsiyaga
o‘tkazish
ljtimoiy sug‘urta badallari gamrovi 1,1—1,6 O‘zini 0‘zi band gilganlar

uchun soddalashtirilgan badal
rejimi

Solig bazasini kengaytirish 0,8—1,2 Mulk va yer soliglari bazasini
gayta baholash

Norasmiy iqtisodiyotni gisqartirish 0,7—1,1 Ragamli to‘lovlar ulushini
oshirish

Byudjet xarajatlarini qayta tagsimlash 0,6—0,9 Kvazi-fiskal xarajatlarni
gisqgartirish

Boshga manbalar (qarzni boshqarish, 0,7—1,2 Imtiyozli moliyalashtirish,

rivojlanish hamkorlari, jamg‘arma magsadli grantlar, bo‘sh

daromadlari) mablag’larni investitsiyalash

Jami 5,3—8,0 Xarajatlarni YalMga nisbatan
11,5 foizgacha ko‘tarish
imkoniyati

Manba: Ortiz va boshg. (2017) metodologiyasi asosida muallif hisob-kitobi.

Jadval natijalari shuni ko‘rsatadiki, sakkiz manbaning jami salohiyati YalMga nisbatan 5,3—8,0
foizni tashkil etadi va uning eng katta gismi qo‘shimcha solig yuki yaratmaydi: manzilsiz subsidiyalarni
gayta tagsimlash hamda badal bazasini kengaytirish mavjud resurslar hisobiga ishlaydi. Salohiyatning quyi
chegarasi ro‘yobga chigarilgan tagdirda ham ijtimoiy himoya xarajatlarini YalMga nisbatan 7,0 foizdan
11,5 foizga yetkazish mumkin.

Besh mamlakat kesimidagi olti yillik panel ma’lumotlari (n = 30) asosida o‘tkazilgan chiziqgli
regressiya tahlili ushbu xulosani statistik jihatdan tasdigladi. Ijtimoiy himoya moliyaviy barqgarorlik
indeksiga (IHBI) eng kuchli musbat ta’sirni fiskal makon indeksi ko‘rsatmoqda (p = 21,47; p < 0,001), undan
keyin manzilli yordam ulushi (B = 11,35; p < 0,01) va rasmiy bandlik ulushi (B = 9,62; p < 0,01) turadi;
demografik garamlik koeffitsienti manfiy ta’sir beradi (B = -6,18; p < 0,05). Model IHBI dagi
o‘zgaruvchanlikning 85 foizini tushuntiradi (R*> = 0,847). Korrelyatsiya tahlili natijalari xulosani
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mustahkamlaydi: r(IHBI, FISK) = 0,884, norasmiy iqtisodiyot ulushi bilan esa bog’liglik manfiy — r = -0,693,
ya’'ni badal bazasining torayishi barqgarorlikka bevosita zarar yetkazadi.

Tadgigot natijalari asosida quyidagi tavsiyalar ilgari suriladi. Birinchidan, ijtimoiy himoya
xarajatlari bo‘yicha uch yillik o‘rta muddatli xarajat shiftlarini belgilovchi hujjat gabul gilinishi lozim — bu
byudjet rejalashtirishda ijtimoiy majburiyatlarning prognozliligini ta’minlaydi. Ikkinchidan, manzilsiz
energiya subsidiyalarini “ljtimoiy himoya yagona reyestri” asosidagi manzilli kompensatsiyaga bosgichma-
bosgich o‘tkazish zarur. Uchinchidan, o‘zini o‘zi band gilgan shaxslar uchun soddalashtirilgan ijtimoiy badal
rejimini joriy etib, uni ragamli to‘lov tizimlari bilan bog‘lash talab etiladi. To‘rtinchidan, Ijtimoiy himoya
davlat jamg‘armasining vagtincha bo‘sh mablag‘larini past risk darajasidagi davlat gimmatli qog‘ozlariga
joylashtirish tartibi Vazirlar Mahkamasining 687-son qarori doirasida belgilanishi kerak. Beshinchidan,
ijtimoiy himoya xarajatlarining uzoq muddatli aktuar prognozini har uch yilda tayyorlash amaliyoti
Strategiyaning yillik “Yo’l xaritasi” bilan bog‘lanishi magsadga muvofiq.

Xulosa qilib aytganda, O‘zbekistonda ijtimoiy himoya tizimining moliyaviy bargarorligi go‘shimcha
byudjet transfertlari bilan emas, aynan fiskal muhitni tizimli gayta qurish orqali ta’minlanadi. Bu
yondashuv PF-175 va PF-82 Farmonlarida hamda “O‘zbekiston — 2030” Strategiyasida belgilangan
magsadlar bilan to‘liq uyg‘undir.
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XALQARO MOLIYA MEXANIZMLARIDAN FOYDALANISHDA
IJTIMOIY XAVFSIZLIKNI TA'MINLASH TAJRIBASI
Rajabova Shoxida O ‘tkirovna
O‘zbekiston Respublikasi Bank-moliya akademiyasi magistranti
Annotatsiya. Mazkur tezisda ijtimoiy xavfsizlik tizimini mustahkamlashda
xalqaro moliya institutlari - Jahon banki, Xalqaro valyuta fondi, Osiyo
taraqqiyot banki, Xalgaro mehnat tashkiloti va Birlashgan millatlar
tashkilotining ixtisoslashgan tuzilmalari tomonidan qo‘llanilayotgan
moliyalashtirish mexanizmlari tahlil qilinadi. O‘zbekiston misolida ushbu
mexanizmlarning amaliy natijalari, jumladan, ijtimoiy himoya tizimini
institutsional isloh qilish va raqamlashtirish jarayonlari yoritiladi. Tadqiqot
davomida xalqaro tashkilotlar tomonidan ajratilgan kredit mablag‘lari, texnik
ko‘maklashuv dasturlari va me'yoriy tavsiyalarning milliy ijtimoiy himoya
tizimiga ta'siri qiyosiy tahlil asosida ko‘rib chiqiladi. Tadqiqot natijalariga
ko‘ra, xalqaro moliyaviy hamkorlik rivojlanayotgan mamlakatlarda ijtimoiy
xavfsizlik tarmog‘ini kengaytirish, moliyaviy resurslar tanqisligini qoplash va
institutsional salohiyatni oshirishda muhim ahamiyat kasb etadi.
Kalit so‘zlar: ijtimoiy xavfsizlik, ijtimoiy himoya, xalqaro moliya
mexanizmlari, Jahon banki, Xalqaro Mehnat Tashkiloti, ijtimoiy sug‘urta,
kredit liniyasi, Ijtimoiy himoya agentligi.
Annotation. This thesis examines the financing mechanisms employed by
international financial institutions - the World Bank, the International Monetary
Fund, the Asian Development Bank, the International Labour Organization and
specialized United Nations agencies - in strengthening national social security
systems. Using Uzbekistan as a case study, it reviews the practical outcomes of
these mechanisms, including the institutional reform and digitalization of the
social protection system. The study offers a comparative analysis of how credit
resources, technical assistance programmes and policy recommendations
provided by international organizations affect the national social protection
system. The findings suggest that international financial cooperation plays a
substantial role in expanding social safety nets, covering financing gaps, and
building institutional capacity in developing countries.
Key words: social security, social protection, international financial mechanisms,
World Bank, International Labour Organization, social insurance, credit line,
Social Protection Agency.
KIRISH
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Ijtimoiy xavfsizlikni ta’minlash har qanday davlatning ijtimoiy siyosati
markazida turadi va aholining keksalik, nogironlik, ishsizlik, kasallik hamda
boshqa ijtimoiy xavf-xatarlardan himoyalanishini kafolatlaydi. Xalqaro
mehnat tashkilotining so‘nggi hisobotiga ko‘ra, 2023-yilda dunyo aholisining
atigi 52,4 foizi kamida bitta ijtimoiy himoya dasturi bilan qamrab olingan
bo‘lib, qolgan qariyb 3,8 milliard kishi bunday himoyadan mahrum. Bu holat,
aynigsa, rivojlanayotgan mamlakatlarda ijtimoiy xavfsizlik tizimini
mustahkamlash uchun qo‘shimcha moliyaviy resurslar va institutsional
ko‘makning zarurligini ko‘rsatadi.

Milliy byudjet imkoniyatlari cheklangan sharoitda ko‘plab rivojlanayotgan
davlatlar, jumladan O°‘zbekiston, ijtimoiy himoya tizimini isloh qilish va
kengaytirish jarayonida xalqaro moliya institutlarining kredit resurslari,
grantlari va texnik ko‘maklashuv dasturlariga murojaat qilmoqda. 2017-
yildan boshlab O‘zbekistonda amalga oshirilayotgan tub islohotlar doirasida
ijtimoiy soha ustuvor yo‘nalishlardan biri sifatida belgilandi, natijada Jahon
banki, Osiyo taraqqiyot banki, Xalqaro mehnat tashkiloti va YUNISEF kabi
tashkilotlar bilan hamkorlik faollashdi.

Xalqaro amaliyotda ijtimoiy xavfsizlikni moliyalashtirishning bir necha shakli
mavjud: imtiyozli shartlardagi kredit liniyalari, qaytarilmaydigan grantlar,
texnik ko‘maklashuv (konsalting va institutsional rivojlantirish) hamda siyosat
bo‘yicha maslahat va monitoring. Bunday mexanizmlar, odatda, Jahon banki,
Osiyo taraqqiyot banki kabi moliya institutlari, shuningdek Xalqaro mehnat
tashkiloti va BMTning ixtisoslashgan agentliklari (YUNISEF va boshqalar)
tomonidan amalga oshiriladi.

O‘zbekiston Respublikasi Moliya vazirligi va Jahon banki o‘rtasida 2019-yil
19-iyulda imzolangan 6446-UZ-son moliyalashtirish shartnomasiga muvofiq,
Xalqaro taraqqiyot uyushmasi (IDA) tomonidan 50 million AQSH dollari
miqdorida imtiyozli kredit ajratilgan. Ushbu mablag® “Aholini ijtimoiy
muhofaza qilish tizimini mustahkamlash” loyihasini moliyalashtirishga
yo‘naltirilgan bo‘lib, uning asosiy yo‘nalishlari qatoriga yagona ijtimoiy
reestrni yaratish, ijtimoiy yordam ko‘rsatish jarayonlarini raqamlashtirish va
manzillilik mezonlarini takomillashtirish kiradi.

Xalgqaro mehnat tashkiloti, YUNISEF va Jahon banki 2023-yilda
O‘zbekistonda Ijtimoiy himoya agentligining tashkil etilishini birgalikda
ma’qullab, ushbu islohotni ijtimoiy himoya tizimidagi bo‘linib ketishlik va
bo‘shliglarni bartaraf etishda muhim qadam sifatida baholadi. Bunda xalqaro
tashkilotlar moliyaviy resurslardan tashqari, institutsional loyihalash,
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xodimlarni tayyorlash va me'yoriy-huquqiy bazani takomillashtirish bo‘yicha
texnik ko‘maklashuv ko‘rsatgan. Osiyo taraqqiyot banki, o‘z navbatida,
O‘zbekiston  uchun  2019-2023-yillarga  mo‘ljallangan  Hamkorlik
strategiyasida ijtimoiy rivojlanishni davlat boshqaruvini isloh qilish va
iqtisodiy tarkibiy islohotlar qatorida uchinchi ustuvor yo‘nalish sifatida
belgilagan.

Xalgaro moliyaviy ko‘maklashuvning ahamiyatini milliy va xalqaro
ko‘rsatkichlarni qiyoslash orqali yanada yaqqol ko‘rish mumkin. Jahon
bankining tahliliy ma'lumotlariga ko‘ra, 2017-yilda O‘zbekistonda ijtimoiy
yordamga qilingan umumiy xarajatlar YalMning atigi 0,76 foizini tashkil etgan
bo‘lib, bu ko‘rsatkich Yevropa va Markaziy Osiyo mintaqasidagi eng past
darajalardan biri hisoblangan. Xalqaro Mehnat Tashkilotining 2024-2026-
yillar bo‘yicha Jahon ijtimoiy himoya hisobotida keltirilgan ma'lumotlarga
ko‘ra, 2023-yilda dunyo bo‘yicha davlatlar ijtimoiy himoyaga (sog‘ligni
saqlashsiz) o‘rtacha YalMning 12,9 foizini, sog‘ligni saqlash bilan birgalikda
esa 19,3 foizini sarflagan. Mintaqalar kesimida bu ko‘rsatkich sezilarli
darajada farqlanadi: Yevropa va Markaziy Osiyoda - taxminan 17 foiz, Osiyo
va Tinch okeani mintaqasida - 7,3 foiz, Janubiy Osiyoda - 5,1 foiz, Sahroi Kabir
janubidagi Afrikada esa - 4,0 foizni tashkil etadi (1-jadval, 1-rasm).

l-rasm. Mintagalar bo'yicha ijtimoiy himoyaga davlat xarajatlari
(sog’ligni saqlashsiz, 2023-yil, YalMga nisbatan %)
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Keltirilgan ma’lumotlar shuni ko‘rsatadiki, O°‘zbekistondagi ijtimoiy
xarajatlar darajasi mintaqaviy va jahon o‘rtacha ko‘rsatkichlaridan sezilarli
darajada past bo‘lib, bu xalqaro moliya institutlari bilan hamkorlikni davom
ettirishning obyektiv zaruriyatini tasdiqlaydi. Shu bilan birga, Jahon banki
tomonidan 2018-yilda o‘tkazilgan baholashda ta’kidlanganidek, mavjud
magqsadli ijtimoiy yordam dasturlari moliyalashtirish tanqisligi tufayli kam
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ta'minlangan oilalarning yarmidan ko‘pini qamrab ololmagan. Bu holat
xalgaro moliyaviy resurslarning nafaqat miqdoriy jihatdan, balki ularning
manzilliligi va samaradorligini oshirishga qaratilgan institutsional islohotlar
bilan uyg‘unlikda ishlatilishi zarurligini ko‘rsatadi.

Xalgaro moliya mexanizmlaridan foydalanishning yana bir muhim jihati - bu
tashqi gqarz barqarorligini saqlagan holda ijtimoiy sohani moliyalashtirishdir.
Xalgaro Valyuta Fondi tomonidan berilayotgan makroiqtisodiy tavsiyalarda
ijtimoiy himoya xarajatlarini byudjet Kkonsolidatsiyasi jarayonida
“himoyalangan” modda sifatida saqlab qolish tavsiya etiladi, bu esa inqiroz
davrlarida aholining eng ehtiyojmand qatlamlarini qo‘llab-quvvatlashni
ta'minlaydi. Shunday qilib, xalqaro moliyaviy ko‘maklashuvning
samaradorligi nafaqat ajratilgan mablag’ hajmiga, balki uning milliy
institutsional  salohiyat va  boshqaruv  sifati  bilan  qanchalik
uyg‘unlashtirilganiga ham bog‘liq.

XULOSA

O‘tkazilgan tahlil shuni ko‘rsatadiki, xalqgaro moliya mexanizmlari - imtiyozli
kreditlar, texnik ko‘maklashuv va siyosat bo‘yicha tavsiyalar - rivojlanayotgan
mamlakatlarda, jumladan Oc¢‘zbekistonda, ijtimoiy xavfsizlik tizimini
mustahkamlashning muhim tarkibiy qismiga aylangan. Jahon banki, Osiyo
taraqqiyot banki, Xalqaro mehnat tashkiloti va YUNISEF kabi tashkilotlar
bilan hamkorlik ijtimoiy himoya tizimini institutsional jihatdan gqayta tashkil
etish, yagona ijtimoiy reestrni yaratish va xizmatlarni ragamlashtirishga
xizmat gilmoqda. Shu bilan birga, mintaqaviy va jahon ko‘rsatkichlari bilan
solishtirganda O‘zbekistonda ijtimoiy xarajatlar darajasining nisbatan pastligi
xalqgaro hamkorlikni yanada kengaytirish, shuningdek, ichki moliyaviy
resurslarni - ijtimoiy sug‘urta badallari va soliq tushumlari orqali -
mustahkamlash  zarurligini  ko‘rsatadi. Kelgusida xalqaro moliya
mexanizmlaridan foydalanishning samaradorligini oshirish uchun ularni
“Yagona milliy ijtimoiy himoya” axborot tizimi kabi milliy raqamli
infratuzilma bilan uzviy bog‘lagan holda, manzillilik va monitoring
mexanizmlarini yanada takomillashtirish maqsadga muvofiqdir.
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RAQAMLI TRANSFORMATSIYA SHAROITIDA O‘ZBEKISTONNING
TASHQI SAVDO SIYOSATI: ELEKTRON TIJORAT VA XALQARO
BOZORLARGA INTEGRATSIYA
Ro‘ziqulov Uchqun Hamroqul o‘g‘li
Toshkent davlat sharqshunoslik universiteti
Kechki, sirtqi va masofaviy ta’lim bo‘limi

bosh mutaxassisi
+998 99 500 43 34

Annotatsiya: Mazkur tezisda raqamli transformatsiya sharoitida O‘zbekiston
tashqi savdo siyosatining rivojlanish tendensiyalari, elektron tijoratning
xalqaro bozorlarga chiqishdagi roli hamda raqamli xizmatlar eksportining
iqtisodiy  salohiyati tahlil qilinadi. Tadqiqotda elektron tijorat
infratuzilmasining kengayishi, raqamli to‘lov tizimlari, elektron savdo
platformalari, bojxona jarayonlarini raqamlashtirish va transchegaraviy
elektron tijoratni rivojlantirish masalalariga alohida e’tibor qaratilgan. Milliy
statistika ma’lumotlariga ko‘ra, O‘zbekistonda elektron tijorat hajmi 2025-
yilda 31,55 trin so‘mga yetgan bo‘lib, 2024-yildagi 15,21 trln so‘mga nisbatan
ikki barobardan ko‘proq oshgan. 2026-yilga kelib mamlakatda elektron tijorat
hajmi 1,3 milrd AQSh dollariga yetgani va raqamli platformalar soni 120 tadan
oshgani qayd etilgan. Mazkur jarayonlar elektron tijoratning nafaqat ichki
savdo, balki kichik va o‘rta biznesning xalqaro bozorlarga chiqish mexanizmi
sifatidagi ahamiyati ortib borayotganini ko‘rsatadi.

Kalit so‘zlar: raqamli transformatsiya, elektron tijorat, tashqi savdo, raqamli
savdo, eksport, elektron platformalar, raqamli xizmatlar, xalqaro bozor,
O‘zbekiston.

Kirish: Raqamli texnologiyalarning jadal rivojlanishi xalqaro savdoning
an’anaviy shakllarini sezilarli darajada o‘zgartirmoqda. Elektron tijorat,
raqamli to‘lovlar, bulutli texnologiyalar, sun’iy intellekt, elektron hujjat
aylanishi va raqamli logistika vositalari korxonalarga geografik masofalardan
qgat’i nazar yangi iste’molchilar va biznes hamkorlarga chiqish imkonini
bermoqda. Natijada raqamli savdo milliy iqtisodiyotning xalqaro
integratsiyasini  chuqurlashtiruvchi muhim mexanizmlardan biriga
aylanmoqda. Oc¢‘zbekiston uchun mazkur yo‘nalish ayniqsa dolzarbdir.
Mamlakatda tashqi savdo hajmining o‘sishi bilan bir qatorda raqamli
iqtisodiyot, elektron tijorat va IT xizmatlari eksportini rivojlantirish bo‘yicha
institutsional islohotlar amalga oshirilmoqda. 2025-yilda O°‘zbekistonning
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tashqi savdo aylanmasi 81,2 mlrd AQSh dollariga yetgan, eksport hajmi esa
33,8 mird dollarni tashkil qilgan. Shu davrda IT xizmatlari eksporti 940 min
dollarga yetgan.

Elektron tijorat O¢‘zbekiston iqtisodiyotida tez rivojlanayotgan raqamli
segmentlardan biridir. Milliy statistika qo‘mitasining rasmiy ma’lumotlariga
ko‘ra, elektron tijorat hajmi 2024-yilda 15,21 trIln so‘mni tashkil etgan bo‘lsa,
2025-yilda ushbu ko‘rsatkich 31,55 trln so‘mga yetgan. Shunday qilib, bir yil
ichida elektron tijorat aylanmasi qariyb 2,1 barobarga oshgan. Mazkur o‘sish
elektron savdoning iqtisodiyotdagi rolini kuchaytirayotganini ko‘rsatadi. 2026-
yil aprel oyida taqdim etilgan hukumat ma’lumotlariga ko‘ra, mamlakatda
elektron tijorat hajmi 1,3 mlrd AQSh dollariga yetgan, raqamli platformalar
soni esa 120 tadan oshgan. Shu bilan birga, elektron tijoratning chakana
savdodagi ulushi 4-4,6 foizni tashkil etgani qayd etilgan. Hukumat
ma’lumotlarida ushbu ko‘rsatkichni 9-11 foizgacha oshirish imkoniyati
mavjudligi ko‘rsatilgan. Elektron tijoratning rivojlanishi tashqi bozorlarga
chiqish xarajatlarini kamaytirish imkonini beradi. An’anaviy eksport
modelida korxona xorijiy distribyutorlar, savdo vakillari yoki boshqa
vositachilar bilan ishlashga ehtiyoj sezishi mumkin. Raqamli platformalar esa
ishlab chiqaruvchi va yakuniy iste’molchi o‘rtasidagi masofani qisqartirib,
mahsulotni xorijiy xaridorlarga to‘g‘ridan-to‘g‘ri taklif qilish imkoniyatini
kengaytiradi. Bu, ayniqsa, kichik va o‘rta biznes subyektlari uchun muhimdir.
O‘zbekistonning xalqaro raqamli savdoga integratsiyalashuvida elektron
tijorat bilan bir qatorda logistika va bojxona infratuzilmasining
raqamlashtirilishi ham muhim ahamiyatga ega. Jahon banki O‘zbekistonning
xalqaro savdo salohiyatini oshirish uchun bojxona rasmiylashtiruvini
soddalashtirish, raqamli yechimlarni joriy etish va multimodal transport-
logistika tarmogqlarini rivojlantirish zarurligini ta’kidlaydi. 2025-yilda
Toshkentda o‘tkazilgan E-GATE konferensiyasi ham Markaziy Osiyoda
transchegaraviy elektron tijoratni rivojlantirish masalasiga e’tibor
kuchayganini ko‘rsatdi. Jahon banki ma’lumotlariga ko‘ra, E-GATE dasturi
doirasida ishtirokchi mikro, kichik va o‘rta biznes korxonalari 70 dan ortiq
yangi xalqaro bozorlardagi xaridorlar bilan aloqalar o‘rnatgan. Dastur
doirasida tuzilgan yoki tuzilishi rejalashtirilgan eksport shartnomalarining
umumiy qiymati 23 min AQSh dollaridan oshgan. Bu jarayon O¢‘zbekiston
korxonalarining xalqaro  bozorlarga chiqishida elektron tijorat
platformalaridan foydalanish imkoniyatlari kengayib borayotganini
ko‘rsatadi. Ayniqsa, Markaziy Osiyo mamlakatlari o‘rtasidagi raqamli savdo
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aloqalarining rivojlanishi mintaqaviy iqtisodiy integratsiyani kuchaytirishi
mumkin.

Raqamli transformatsiyaning yana bir muhim yo‘nalishi — xizmatlar
eksportining kengayishidir. O‘zbekistonda IT xizmatlari eksporti so‘nggi
yillarda sezilarli darajada oshdi. Investitsiyalar, sanoat va savdo vazirligi
ma’lumotlariga ko‘ra, 2025-yilda IT xizmatlari eksporti 940 min AQSh
dollarini tashkil gqilgan.

2026-yilning birinchi choragida IT Park rezidentlarining eksport xizmatlari
hajmi 191,8 mln AQSh dollarini tashkil etib, 2025-yilning shu davriga nisbatan
38,5 min dollarga oshgan. Ushbu ko‘rsatkich raqamli xizmatlar, dasturiy
ta’minot va autsorsing xizmatlarining xalqaro bozorlarga chiqish salohiyati
ortib borayotganini ko‘rsatadi. Raqamli xizmatlar eksportining afzalligi
shundaki, u moddiy mahsulot eksportidan farqli ravishda transport va fizik
logistika xarajatlariga kamroq bog‘liq. Dasturiy ta’minot ishlab chiqish, biznes
jarayonlarini autsorsing qilish, dizayn, konsalting va boshqa raqamli xizmatlar
internet orqali xorijiy buyurtmachilarga yetkazilishi mumkin. Shu sababli
raqamli transformatsiya O‘zbekistonning xizmatlar eksportini diversifikatsiya
qilish uchun yangi imkoniyatlar yaratmoqda.

Shu bilan birga, xalqaro raqamli savdoning rivojlanishida ayrim cheklovlar
mavjud. Jahon bankining O‘zbekiston bo‘yicha tahlillarida raqamli ulanish
sifati, yuqori tezlikdagi internet infratuzilmasi va raqamli xizmatlar
savdosining iqtisodiyotdagi ulushi bo‘yicha hali foydalanilmagan imkoniyatlar
mavjudligi qayd etilgan. Raqamli yetkazib beriladigan xizmatlar savdosining
YAIMga nisbati O‘zbekistonda 3,1 foizni tashkil etib, mintaqadagi ayrim
davlatlarga nisbatan past darajada qolmoqda. Shu sababli raqamli tashqi
savdo siyosatini takomillashtirishda faqat elektron platformalar sonini
ko‘paytirish emas, balki raqamli savdo ekotizimining barcha tarkibiy
qismlarini rivojlantirish talab etiladi. Bular qatoriga xavfsiz raqamli to‘lovlar,
elektron shartnomalar, raqgamli bojxona, xalqaro logistika, iste’molchilar
huquqlarini himoya qilish, ma’lumotlar xavfsizligi va Kkiberxavfsizlik
mexanizmlari kiradi. O‘zbekiston uchun yana bir muhim vazifa — mahalliy
ishlab chiqaruvchilarni xalqaro elektron platformalarda faol ishtirok etishga
tayyorlashdir. Buning uchun mahsulotlarni xalqaro standartlar asosida
sertifikatlashtirish, xorijiy tillardagi raqamli marketing, xalqaro to‘lov
tizimlaridan foydalanish, mahsulotni qadoqlash va logistika talablarini
o‘rganish bo‘yicha amaliy ko‘nikmalarni rivojlantirish zarur.
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Shuningdek, elektron tijoratni tashqi savdo siyosati bilan integratsiya qilish
orqali kichik va o‘rta biznesning eksportdagi ishtirokini kengaytirish mumkin.
Raqamli platformalar kichik korxonalarga an’anaviy eksport kanallariga
nisbatan nisbatan past boshlang‘ich xarajatlar bilan xorijiy iste’molchilarni
izlash va mahsulotlarini targ‘ib qilish imkonini beradi.

Xulosa. Tahlillar shuni ko‘rsatadiki, raqamli transformatsiya O¢‘zbekiston
tashqi savdo siyosatining yangi yo‘nalishlarini shakllantirmoqda. Elektron
tijorat hajmining 2025-yilda 31,55 trln so‘mga yetishi, 2026-yilda mamlakat
elektron tijorat bozorining 1,3 mlrd AQSh dollariga yetgani hamda IT
xizmatlari eksportining 2025-yilda 940 miIn dollarni tashkil etgani raqamli
savdo va xizmatlar eksportining iqtisodiy ahamiyati ortib borayotganini
ko‘rsatadi.

O‘zbekistonning xalqaro bozorlarga raqgamli integratsiyasini chuqurlashtirish
uchun elektron tijorat infratuzilmasini rivojlantirish, bojxona va logistika
jarayonlarini raqamlashtirish, transchegaraviy elektron to‘lovlarni
kengaytirish, xalqaro standartlashtirish va sertifikatlashtirish mexanizmlarini
takomillashtirish muhim hisoblanadi. Bundan tashqari, Kichik va o‘rta biznes
subyektlarini xalqaro elektron platformalarga olib chiqish, ragamli marketing
va elektron eksport ko‘nikmalarini rivojlantirish hamda IT va raqamli
xizmatlar eksportini qo‘llab-quvvatlash O¢‘zbekistonning global qiymat
zanjirlaridagi ishtirokini kengaytirishi mumkin.
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The Green Light as a Symbol of Hope and the
American Dream in F. Scott Fitzgerald’s The Great
Gatsby

Oripova Dilnavoz

English teacher at Jondor 1st Technicum,

Abstract. This article examines the green light as one of the central symbols in F. Scott Fitzgerald’s The Great
Gatsby. The green light, which appears across the water from Gatsby’s mansion, is closely connected with
his dreams, hopes, love for Daisy, and desire to achieve an ideal future. At first, the light seems to represent
a personal dream: Gatsby’s hope of being reunited with Daisy and recovering their past relationship.
However, a closer examination demonstrates that the symbol has a broader meaning and represents the
American Dream, particularly the belief that individuals can achieve happiness, success, and social
advancement through determination and ambition. The study argues that Fitzgerald presents the green light
as both attractive and unattainable. Gatsby continually moves toward his dream, but the closer he comes to
it, the more clearly its impossibility becomes. Through the symbolism of the green light, Fitzgerald explores
the relationship between hope, desire, wealth, social class, and the American Dream. The article also
examines how the meaning of the green light changes throughout the novel and how it contributes to the
tragic development of Gatsby’s character. The analysis suggests that Fitzgerald does not completely reject
the idea of dreaming but critically examines a society in which material success and social status can
transform genuine aspirations into impossible illusions.

Keywords: F. Scott Fitzgerald; The Great Gatsby; green light; American Dream; symbolism; Gatsby; Daisy;
hope; wealth; social class; illusion

Introduction. Symbolism is one of the most important literary devices used by F. Scott Fitzgerald in The Great
Gatsby. Published in 1925, the novel presents American society during the Jazz Age, a period characterized
by economic growth, consumerism, changing social values, and increasing interest in wealth and pleasure.
Behind the glamorous parties and luxurious lifestyles, however, Fitzgerald presents characters who struggle
with loneliness, dissatisfaction, desire, and unrealistic expectations.One of the most important symbols in
the novel is the green light at the end of Daisy Buchanan’s dock. Gatsby frequently looks toward this light
from his mansion across the water. Although it is physically small and distant, it represents something
extremely important to him. It symbolizes his hope of being reunited with Daisy and recreating their romantic
past.The green light can also be interpreted as a representation of the American Dream. Gatsby believes that
through wealth, determination, and social success he can reach the life he desires. He creates an impressive
identity and accumulates considerable wealth, believing that these achievements will enable him to become
worthy of Daisy and recover the past.Therefore, this article examines the green light as a symbol of hope,
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desire, the American Dream, and unattainable perfection. It focuses on the relationship between Gatsby’s
personal dream and the larger social ideals represented in Fitzgerald’s novel.

Literature Review. The symbolic significance of the green light has received considerable attention from
literary critics and scholars studying The Great Gatsby. Critics have generally connected the symbol with
Gatsby’s desire for Daisy, his hopes for the future, and the larger concept of the American Dream.Marius
Bewley interprets Gatsby’s dream as being connected with the larger American experience. From this
perspective, Gatsby’s desire is not simply a private romantic ambition. His belief in the possibility of achieving
an ideal future reflects a broader cultural faith in progress and self-transformation.Matthew J. Bruccoli’s
scholarship on Fitzgerald emphasizes the importance of the author’s social and historical context.The
economic prosperity and material culture of the 1920s provide an important background for understanding
Gatsby’s relationship with wealth and social status. Gatsby appears to embody the possibility of self-creation,
but his success also reveals the limitations of a society strongly influenced by class distinctions.Sarah
Churchwell has also examined the cultural meanings surrounding The Great Gatsby and its representation of
American society. The novel's images of wealth, parties, automobiles, and luxury reveal a society in which
material success is frequently associated with happiness and personal achievement.The green light therefore
has both personal and social significance. For Gatsby, it is connected with Daisy. At a broader level, however,
it represents an ideal future that always remains slightly beyond reach. The distance between Gatsby and
the green light mirrors the distance between desire and fulfillment.

Methodology. This study employs a qualitative literary analysis based on close reading and thematic
interpretation of F. Scott Fitzgerald’s The Great Gatsby. Particular attention is given to passages involving the
green light, Gatsby’s relationship with Daisy, his accumulation of wealth, his parties, and his understanding
of the past and future.The research focuses on the recurring symbolism of light, distance, desire, and the
future. The study also considers the relationship between Gatsby’s personal dream and the American Dream
in the historical context of 1920s America. A comparative interpretation is applied to Gatsby’s dream and the
experiences of other major characters, particularly Daisy Buchanan, Tom Buchanan, and Nick Carraway. The
analysis considers how wealth and social class influence Gatsby’s ability to achieve his goals. Critical
perspectives on Fitzgerald and The Great Gatsby are also considered to place the interpretation within the
broader scholarly discussion of symbolism, the American Dream, and American society.

Results / Findings. The analysis demonstrates that the green light performs several interconnected functions
in The Great Gatsby. Most importantly, it represents Gatsby’s hope and his desire for a future that he believes
can be achieved. The first important meaning of the green light is its connection with Daisy. Gatsby stands
outside his mansion and looks toward the light across the water. The physical distance between Gatsby and
Daisy is represented by the distance between his position and the light. The light therefore becomes a visual
representation of his desire. Gatsby does not simply want Daisy in the present; he wants to recover the past
and recreate the relationship they once had. His belief that the past can be repeated is central to his
understanding of his dream. The green light also represents the future. Gatsby continually believes that
something better is waiting for him. He does not accept his present situation as final. Instead, he focuses on
an imagined future in which his desires will finally be fulfilled. This characteristic connects Gatsby with the
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American Dream. The American Dream traditionally emphasizes opportunity, individual achievement,
progress, and the possibility of improving one's social and economic position. Gatsby appears to embody
these ideals because he transforms himself from James Gatz, a young man from a poor background, into the
wealthy Jay Gatsby. However, Fitzgerald presents this transformation as complicated. Gatsby gains enormous
wealth, but his social position remains different from that of Daisy and Tom. His wealth allows him to enter
their social world, but it does not completely erase the differences between them.

Discussion. The findings indicate that Fitzgerald uses the green light to present the American Dream as both

attractive and problematic. Gatsby's dream gives his life direction and purpose. Without it, his enormous
efforts to become wealthy would have little meaning. At the same time, the dream becomes dangerous
because Gatsby refuses to recognize its limitations. He believes that he can completely recreate the past. His
famous insistence that the past can be repeated demonstrates his inability to accept that time and human
experience cannot simply be reversed. The green light is particularly effective as a symbol because it remains
physically visible but emotionally distant. Gatsby can see it, but he cannot possess it. In the same way, the
ideal future appears possible but continually remains beyond his reach. Another important aspect of the
symbol is its relationship with wealth. Gatsby believes that his mansion, expensive clothes, car, and
extravagant parties will help him attract Daisy. His material success is therefore connected with his emotional
dream. However, the novel demonstrates that money cannot automatically provide love, acceptance, or
happiness. Daisy herself is also associated with wealth and privilege. Gatsby's desire for her becomes partly
connected with his desire to enter the social world she represents. Therefore, his personal dream and the
American Dream become intertwined. The contrast between Gatsby and Tom Buchanan is particularly
significant. Tom possesses wealth and social status by birth, while Gatsby has to create his wealth and
identity. Although Gatsby becomes rich, he does not completely acquire the social legitimacy enjoyed by
Tom. This difference demonstrates that the American Dream does not operate equally for everyone.
Economic achievement can provide opportunities, but established social class and inherited privilege can
remain powerful barriers. Nick Carraway's narration also contributes to the interpretation of the green light.
Nick observes Gatsby's idealism with both admiration and criticism. Through Nick's perspective, readers can
see that Gatsby's dream is unrealistic, but it also possesses a certain emotional power.  The final image of
the novel returns to the idea of striving toward an unreachable future. Gatsby's dream becomes part of a
broader reflection on human beings who continually attempt to move forward while remaining connected
to the past. The green light therefore represents more than Gatsby's love for Daisy. It symbolizes the human
tendency to create ideal futures and pursue them despite uncertainty. Fitzgerald presents this tendency as
both inspiring and tragic.

Conclusion. The green light in F. Scott Fitzgerald’s The Great Gatsby is one of the most significant symbols in
the novel. It represents Gatsby's hope, his love for Daisy, his desire to recover the past, and his belief in an
ideal future. At the same time, the green light symbolizes the American Dream. Gatsby believes that through
ambition, wealth, and self-transformation he can achieve the life he desires. His story, however,
demonstrates the limitations of this belief. Wealth cannot completely overcome social class, time cannot be
reversed, and an idealized dream cannot necessarily become reality. The physical distance between Gatsby
and the green light reflects the emotional and social distance between Gatsby and his dream. He can see the
symbol of his desire, but he cannot fully possess what it represents. Fitzgerald therefore presents the
American Dream as a complex idea. It can inspire individuals to work toward a better future, but it can also
create unrealistic expectations when material success is confused with personal happiness and social
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acceptance. Ultimately, the green light represents the enduring human desire to reach something better.
Gatsby's tragedy lies not simply in having a dream, but in believing that the past can be perfectly restored
and that material success can make an ideal future possible. Through this symbol, Fitzgerald explores hope,
ambition, love, wealth, class, and the fragile boundary between dreams and reality.
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MakTadraya TabJuM TANIKUJIOTIAPUAA HAKTUMONNH XaAMKOPJIUKHI CaMapaJiu
TAIIKMUJI T MeXaHU3MJIapHU

Ilapunosa I'ynpyxcop HypkadujoBHa
Makmabeaua mavium mawKuioOmiapu OUpeKmop 8a MymaxaccuclapuHu Kauma
mauépaaul 6a yiapHuHe MalaKkacuHu owupuut uncmumymu, Maxmabeaua mavium
MeHedcMenmu Kagpeopacu ooyenmu

AHHoOTaumMsi. Makonana MakTabraya TabiuM TamkuiaoTiaapuga (MTT)
MKTUMOU N XAMKOPJIMKHN TaOIKHWJI STHUIIHUHI TaMKHHHﬁ-HeﬂaFOFHK mapTiiapu
TaxXJIWJI1 KHWIIHNHTAaH. Wxxtumounii KalluTaJl, KO-IIPOAYKIHA Ba HWKKH TOMOHJIaMa
CAIIOXUATHH OIIHMPHUII Ha3apusilapyu acCcoCula XaMKOPJIHKHHHIT pPaCMUATYUINMKKA
aniaanuo KOJIMIImra 0JIn0 KCIyB4YM OMMUJIIJIAP AHWKJIAHTaH. «Onna — Maxajaiaa —
MTT — makTab» XaMKOPJIMK TAPMOFUHU IIAKJUIAHTUPHUIIL YUYH 3apyp Oyaran Oemnra
TAlIKWJIMKA-TIEAAroruK MapT acoCiaHraH Ba yJapHH aManra omupum Oyiinmua MTT
pax0apiapu ydyH amaiuil TaBcusiiap Uiuiad YMKUITaH.

Kamur c3”73.nap: MakTalraya TabJIUM TalllKUJIOTH, MOKTUMOU U XaMKOPJIHK,
TﬂHIKHJIHfI-HGII&FOFPIK mapTiap, M>KTUMOU U KalluTall, KO-IIpOAYKIHA, Maxaja, OTa-
OHaJIap UIITUPOKH, paxodap.

AHHOTaIII/lSI. B cratne AHAJIMBUPYIOTCA OPraHU3allMOHHO-IICIArOri4cCKre
YCJIOBUSI OpraHU3allui COLMAIBHOTO MApTHEPCTBA B JIOIIKOJIBHBIX 00pPa30BaTEIbHBIX
oprannsanusx. Ha oOcHOBe Teopuid COHHMAIBHOTO KamnuTald, KO-IPOAYKIUU U
IBYCTOPOHHETO pPa3BUTHsl TOTEHLMANa BBISABIECHBI (DaKTOpPhl  (popMaIu3alHU
napTHEPCTBa; OOOCHOBAHBI TSAITh  OPTraHU3AIMOHHO-TIEAATOTMYECKUX  YCIOBHM
dhopMupoBaHUS TAPTHEPCKON CETH «CEMbsI — MaxXaJllsi — JOIIKOJIbHAs OpPTaHU3aIHs
— MIKOJIa» U IPCIIOKCHBI IIPAKTHYCCKHC PCKOMCHAAIINN JJIA pYKOBO,HHTeHeﬁ.

KiroueBble cjioBa: JOIIKOJbHAsA O6pa30BaT€JIBHaSI opraHu3anus, CONUAIbHOC
HapTHépCTBO, OpraHU3alUOHHO-TICAArOTHYCCKNEC YCIIOBUA, COHHaJIBHBIf/'I KalimuTall, KO-
MIPOAYKIMS, MAXaJllsl, BOBJIEYEHHOCTD POUTEIIEH.

Abstract. The article analyses the organisational and pedagogical conditions
for organising social partnership in preschool educational organisations. Drawing on
theories of social capital, co-production and dual capacity-building, it identifies
factors that turn partnership into a formality, substantiates five organisational and
pedagogical conditions for building a “family — mahalla — preschool — school”
partnership network, and offers practical recommendations for preschool leaders.

Keywords: preschool educational organisation, social partnership,
organisational and pedagogical conditions, social capital, co-production, mahalla,
parental involvement.
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KNPHUI

V36exncTona KeiMHIM HMUIapaa MakTabraua TabidM TH3MMHAA aMmalra
OIIMPWITaH HCIoXomiap Hatwkacuaa MTTnapHuHr Typiiapu Kynaugd: HaBiaT
MTTnapu Ounan Oup KaTopja HOJABJAT, OWJIABUM Ba JAaBJIaT-XYCYCHUU IIEPUKIIMK
(IAXII) acocumary TamkuiaoTiap QaoausaT kKypcarMokaa. Makrabraya TabiuM
coxacuna JAXIIHu sHama puBoxkiIaHTUpUIIra Kapatuiarad lIpesuneHt xapopu
XyCyCUH IIEpUKIApHU coXara >KajJ0 »dTUII Ba yJapHU parOaTIaHTUPUII
Mexanm3minapuau oenrunad Oepau [1]. By xapaén MTT paxbapu omnura sHTU
Bazu(paHU KYWMOKIA: TypJd MYJKUYWINK MIAKIAJArd TalIKWIOTIap, Ouiaiap,
MaxaJijia Ba OOIlKa Myaccacaiap OuiaH 0apKapop XaMKOPJIMK TAPMOFUHM SIPATHUILL.

«VbxtuMouii  WIepUKIUK TyFpucuia»tu KoHyH JaBimat opraniapu  Ba
GyKapoJIUK KaMUSITH HWHCTUTYTIIApU YpTacUllard XAMKOPJIUKHUHT  XyKyKHN
acoClIapMHH, YHUHI WIAK/UIapu Ba TaMoWWUIapuHu Oenrmnaiian [2]. 2022 iwunna
Tomxkentna 6ymub yTran Opra OonalvK AaBpUa MapBapuIll Ba TabjluM Oyinua
XKaxon koH(pepeHuusACH SKyHUAA KaOysl KWIMHTaH TOLIKEHT OEKIapaluscH Xam
MakTaOraya TabJIMMHHU Y3rapTHUPHUILAA TYpJIH TApMOKJIAp Ba XaMKOpJap ypTacuiaru
XaMKOPJIMKHU YCTYBOp Basuanapaan oupu cudarua kaia staau [3].

[ynra kapamaii, aManueTaa XaMKOPJIMK KYTIMHYA XUCOOOTIa KYpCaTUIll YUyH
VTKa3wiaaurad Oup MapTajivk Taadupiap, Oapamiap €KM XOMUIUIMK EpAamMu OMIaH
yeksiann® koimokaa. Ota-oHanap TaaOupiapra ToMomaduH cudartuaa Takiaud
KWIMHAIM, Maxajja OwiaH MyHocabariap 5ca HMM30JIaHTaH pexa JTOMpacHiaH
yuKMaiau. JleMak, MyaMMoO XaMKOPJIMKHUHT UYKJIWTUAA dMac, OajJKkd YHH caMapaiu
KWIAIUTaH IIapT-IIapouTiap sApaTWiIMaraHugaadp. MaxkoNmaHUHI Makcagd —
MTTnapaga WXTAMOMKA XaMKOPJHMKHW TAlIKWI STUIIHUHT TAlIKUJIAK-TIEIaroruk
mapTiapyuHyd WIMHANA acociail Ba yJapHU amajra OIIUPHUIN WYJUIapuHU KypcaTho
Oepuigan ubopar.

AJIABUETJIAP TAXJIMJIU BA METOJ0J10OTUS

MoxtumMonii  XaMKOpPJIUMKHUHT Hazapui acociapumadn Oupu K. Koynman
TOMOHH/IAH UILIA0 YUKWITaH WKTUMOMM KanmuTaia KoHnenuscuaup. Onum oxamiap
Vpracumaru ¥y3apo MaxOypusITIap, HWIIOHY, axOOpoT ajaMalluil KaHaulapyd Ba
YMyMHI HOpMaJap ouja Ba amoajia OOJaJapHUHT TaBJIUM OJIMIINA YYYH MYXHUM
pecypc OVnumuHu kypcatud Oepran [4]. Iy nykran Hazapaan MTT dakar tabium
XU3MaTU KypcaTyBYM TAIIKWJIOT AMac, Oajkd oujanap, Maxajajla Ba Myaccacajiap
¥pTacuja UIIOHY Ba aJIOKAJIapHU MyCTaXKaMJIOBUM Mapka3s Oyiia ojaju.

D. OCTpOMHHUHT KO-TIPOAYKIIMSI FOSICM JaBlIaT Xu3MaTiaapuHu (ykaposap
Owran Ouprajvkaa sSpaTUIl MYMKUHJIUTH Ba Oy JaBiaT xamja XaMUAT Cabii-
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XapakaTiapu ypTacuia CHHEpPrusi XOCWJI KWIMIIMHU acociaiiau [5]. MakraOraua
TabJUMra TaTOMKaH Oy IIIYHM aHrjaaTaguku, Oojia TapOusicuHUHT cudatu ¢daxaT
MTTHuHTr 3Mac, Oallkl OTa-oHajap Ba KAMOATUYUJIUMKHUHT XaM (aojl HIITHPOKH
MaxcCyJuaup.

K. Mann Ba II. KaTrTHep MKKM TOMOHJIaMa CaIOXUATHU OLIMPHUILI MOJCIUHU
takmd Kuamb, caMapaa XaMKOpJIWMK ydyH HadakaT oTa-OHaJapHU, OaJKu
NeJarorjiapHuHT XaM XaMKOPJIMK KWIMII CaJOXUATUHU — OWJIUMH, alloKaJlapH,
Kapalllapyu Ba y3Ura MIMOHYMHU PUBOXIIAHTUPHIN 3apypJUruHU KypcartraH [6]. I.
XopuOu Ba P. Jladaene »sca oTa-oHamap HWINTUPOKUTa TYCKUHIUK KUJTYBUU
OMWLJIAPHU TYPT rypyXra akpaTran: HHAUBUIYyall Ba OWJIaBUI oMuiLIap, 0oa Ouiian
OOFJIMK OMWJIap, OTa-OHA Ba MEAAror ypracuaard MyHocadaT OMMILIApH Xamja
xamusatra ouq omwuiap [7]. X. Balicc Ba xamkopiapu owia, TabJIMM Myaccacacu Ba
Kamoa XaMKOPJIUTH Tacoauuil TagOupiap HuruHaMcH OyiaMaciaH, TH3UMIIM Ba
TabJIUM UCIOXOTUHUHT a)KpajiMac KUCMH OVIIMIIY KePaKIUTUHU TabKutaau [8].

Pyc nmenarorukacuma T.H. [loponoBa Ba xammyamwmduap MTT Ba ownanu
00J1a pUBOXKJIAHUIIIMHUHT SITOHA MaKOHU cudaTuia KYpulll FOSICUHU UJTapu CypraH
[9]. O.JL. 3BepeBa Ba T.B. KporoBa mnemaror Ba oOTa-oOHajllap MYJOKOTHAAru
TYCUKJIApHU TaxXJIWJI KAJIWO, MYJTOKOTHU TAIIKUJ STUIIHUHT METOJUK >KUXATIapUHU
oun® Oepran [10]. U. Cupax-bmstudopa Ba JI. ManHu maktrabraua Tabaumia
caMapainu pax0apJIMKHU YpraHuO, oOTa-oHajap Ba >KamMoa OWIaH MIEPUKIIUK
MyBadPakusaTIn paxOApHUHT aCOCHIl XyCycUsTIapuJaH OWpU SKAHUHM KypcaTraH
[11].

TagkuKkoTIa HOPMATUB-XYKYKHH XyXOoKariap Ba WIMHH anaOuéTiaapHu
TU3UMJIM TaXJIWJ KWINIL, KAECIAIll, yMyMJIAIITHPUII Ba IEAATOTUK MOJEIUIAIITUPHUILL
ycyJuiapuan (poitanaHnuiam.

HATHU/KAJIAP

1. XaMKOPJMKHHUHI PACMHUATYWINKKA AWIAHWIIUTa OJU0 KeJyB4YH
omuiiap. Anabuétnap Taxauin Ba I'. Xopu6u xamaa P. Jladaene tacaud acocuna
[7] MTT mapouTtnaa XaMKOpJIMK camMapacuHU MAcalTUPYBUYM OMUILIAP TypyXJIaHIu
(1-xamBan).

1-orcaosan

OMuIap rypyxu MTT mapouruaaru HaMmo€H OyJIUIIH

Tamkumuin XaMKOPJIMK Y4yH MacbyJl IIaXC Ba aHUK pexa
HYKIUry; TanOupIapHUHT XUCOOOT YUyH
YTKa3WINIIN; HATHXKAJIApHU O6axoJant
ME30HJIAPUHUHT UYKJINTU

Kanpnap canoxusitu [TenarornmapHuHT OTa-oHAIAp OWUIAH MYJIOKOT
KWINIL, HU30JIM Ba3USTIAPHU XaJ KWIJIUII
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KYHUKMaJIapy €Tapiid SMaCIIUTH; paxOapHUHT
My30Kapa Ba TApMOK KYpHII TaKpudacu
KaMJIUTH

Owunasuii Ota-oHanapHUHT O6aH Oy, Y3UHH
TapOus kapaéHura Kepakcus aed xucobariy,
MTTra ¢akat xu3MaT KypcaryBuu cudaruaa
Kapamu

MyHocabar Ora-oHanapra «rapous 00beKTH» cudaTuaa
Kapaii, Oup ToMOHJIaMa axO00poT Oepwuiil,
¥3apo UIIOHYHUHT €THIIMACIIUTH

Voxtumounii-xynyaui Maxaia, maktad Ba OoIKa Myaccacaiap
OuJ1aH aJIOKaJTapHUHT TapKOKJINIH,
XaMKOpPHUHT MaH(paataapu nHoOaTra
OJIMHMACJIUTH

2. HxruMouil XaAMKOPJHUKHHUHI TAIIKUJIMH-TIEIArOrUK IHAPTJIAPH.
IOxopunarn omumiapau Oaprapad >Tum makcaauga Oemra y3apo OOFIMK IIApT
acocCHaHIu.

bupunuu  wapm — xamxopauknu uncmumyyuonaiiawmupuw. MTTna
XaMKOPJIUK Y49yH Machbyld HUIIYM TYpyX (XaMKOPJIMK KEHTallld) TYy3WJIaau, YHUHT
TapkuOura pax0ap, METOJUCT, TeAaroriap, oTra-oHajap Ba Maxajla BaKWUJUIApU
KUPUTWIAAU. XAMKOPJUK HWWJUIMK peXka, KEIUIIyB Ba MEMOpaHaymiap OuiaH
pacMuiltamTupuiagd. by XaMKOpPJIMKHU ajoxXuja IIaxCJIapHUHT Tamadboycura
OoFnuK OymaraH 6apKapop TU3MMra aljlaHTUPATIH.

Hrxkunuu wapm — XaMKOPAUKHU XYOVOHUHZ UNCMUMOUL pecypclaputu
ypeanuwea acocraw. MTT xoWnamrad XyIyAHUHT «WOKTUMOMM —IMACHOPTH»
Ty3WJaau: MakTaljap, OWIABHI TOJWKIWHUKA, KyTyYOXOHA, CIOPT Ba MaJIaHUST
MacCKaHJIapu, KOpXOHajap Ba HOJABIAT TALIKWIOTIAp pYyHWXaTh Xamaa YJIapHUHT
UMKOHMATIapu aHukinaHagd. JK. KoynmaH rosicura kypa, WXTUMOUW KanuTall
ajloKajap MaBxyj OynraH »oifga xocus Oynaau [4]; ury 6ouc pecypciap Xapuracu
XAMKOPJUKHU PEKATAIITUPUIITHUHT OOIUIAHFUY HYKTACU OYJIUIIN JIO3UM.

Yyunuu wapm — oma-onanapnu XamKopauKHuHe meHe XYKYKau cyOvexmuea
aunanmupuwi. Ota-oHanap TaaOupiapaa ToMolraduH cudatuga sMac, OalKu
peKaNAMTUPYBUU, TAIIKUIOTYM Ba 0axoyioBuM cudaruga HIITUPOK ATAAU: TYpPyX
JoWuxanapuHu OUpralvKaa TaHjall, KacOMHU Oojanapra TaHUIITHPHUII, «OWIABUI
TONIIMPUKIAPHYHU Oakapuill, Kapop KaOyn kuimuiaa KarHamuil. by 3. OctpoMHUHT
KO-IIPOYKIUSI FOsiICUTa MOC Kenaau [S].

Typmunuu wapm — neodazociapHuHe XAMKOPAUK CALOXUAMUHU MAaKCaoau
pusosicnanmupuw. MTT wduaarn METOIUK U TU3UMHUTA OTa-oHajlap OwiaH
MYJIOKOT, (haoi THHTJANI, HU30JW Ba3USATIAPHU XAl KWIHIIL, Typiau Toudanaru
ownanap Owunan unutam Oyinda tpenunriap kuputunaau. K. Manm Ba I1. Karraep
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PUBOXKJIaHTaHa caMapaiy oynanu [6].

bewwunuu wapm — xamxopaux uHamudcanapunu MmyHmazam oOaxonaul 6a
pegnexcua. Xap Oup XaMKOpIMK HyHanumu OYHu4a KyTWIa€TraH HaTHXalap
onmuHAAH OeNTWIaHaad Ba WA SKyHHJA KaMpoB, (AOJUIUK, HATHKABUMIIUK,
KOHUKHUII Ba OApKapoOpiIMK ME30HJIapH acocuaa OaxonaHaau. baxomam Hatnxamapu
OTa-oHajap Ba XaMKopiap OwiiaH MyXxoKama KWJIMHUO, KEeHUHTM WU pekacura
Ty3aTUILUIAp KUPUTHUIAIH.

3. «Ouna — maxamuia — MTT — wmaxkrad» XaMKOPJUK TapMOFH.
Oxopunarn maptinap acocupa MTTHu wmapkasuit OVfuH cudaruma KypyBuu
XaMKOPJIUK TAPMOFUHUHT Ma3MyHH HIILIA0 YUKWIIK (2-5KaaBan).

2-oicaoean

Tapmok 0yruHu

MTTuaunr Bazupacu

XaMKOPHHHI XHCCACH

MakTabra Tanépiamiga
Y3BUIIMKHU TabMUHJIAIL

Owia bona puBoxnanumm xakuga | YiJIa puBOXKIAHTHPYBYH
MyHTa3aM ax6opoT Gepuiil, MYXHT SIpaTull, TYpyX
0Ta-OHaJIap y4yH xaéTuaa Ba Kapop Kaodyi
MacJlaxamiap TalKWI 3TULI KMJIMIIJIA UIITHPOK 3TUII

Maxainna MTTra kampal omHMaran Owanap 6uiiaH uILIaa
Oonanap Ba €plamMra MyxToxX | KYMakJalluil, MUUTHN
ousanap XaKujaaru KaJpusTiiapra acocjiaHral
MabJIyMOTJApHU OUpranukia | TaJi0MpiIapHu OMpraaukaa
TaXJIMI KWINAIT YTKa3UII

Maktab Karra rypyx Gonanapunu Kymma meroank

ceMuHapap, Oynaxak
YKyBUMJIap y4yH MakTabra
TaHULITUPYB TaupudIapu

bomika myaccacanap Ba
JXII mepuknapu

XaMKOpJIUK WyHaIUIUIapu Ba
KYTUJIAETTaH HaTHKAJIAapHU
aHUK OeJITruiIalll

Myraxaccucnap, MOIIUN-
TEXHUK Ba MaJaHui
pecypcnap Ouian
KYMaKJIaIIHAII

MYXOKAMA

123

Taknmud s>Twirad maptiap WKTUMOUN XaMKOPJUKHU TaaOUpiap MaKMyH
cudaruga smac, Oalku OOIIKApWUIAJAWraH THU3UM cudaTtuga Kypull WMKOHUHU
oepanu. by X. Baiicc Ba XaMKOPJIApUHUHT XaMKOPJIMK «Tacoauduii XxapakaTiapy»aan
TH3UMIIA (HAONHSITIa alIaH|INY JIOBUMIIUTH XaKHJaru xyJiocacura Moc kemanu [8].
XaMKOpJIMK ~KEHTallli Ba HWWUIMK peXa Kadu TallKWIud  MeXaHu3MIIap
XaMKOPJIMKHUHT pax0ap €ku allpuM mnefarorjiapHUHr TamabOycura OOFuMK OYIuo
KOJIMIIMHUHT OJIINHU OJIaJIH.

YuuHuYM Ba TYPTUHYM MIAPTIAPHUHT y3apo OOFIMKIWTH ajJoXUjJla axaMHsITra

sra. Ota-oHanapHu (aosl MIITUPOKKA YOpJALl yYyH MEJAroryiapHUHT y3u OyHra
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taiép Oymumm kepak: O.JI. 3sepeBa Ba T.B. Kpotoa kypcarranuuex, MyJ10KOTIaru
TYCUKJIAp KYINHWHYa IEJaroTHUHI OTa-oHajapra Oup ToMoHiama axOopoT Oepuil
onatugan kenu6 yukaau [10]. ly 6ouc nenaroriapHUHT XaMKOPJIUK CaTOXUSTUHU
PUBOKJIAHTUPHUII OTa-OHAJIAPHM ka0 STUIIAAH ONAMH €KkU y OmiaH Oup BakTAa
amaJira OIHUPUIIUIIHN J03UM [6].

V36eKHCTOH MApOUTHIA MAaXaJlla HHCTUTYTH VKTUMOMH KaIIMTaTHUHT KydId
MaHOan xucoOiaHaau. Maxamia Ba MTT ypracumaru XxaMKOpJIMK €pjaMra MyXTOX
OWJIaJIapHM KYIIa0-KyBBaTiall Ba OojaiapHu MakTaOraya TabjiuMra KaMpald oJuIiia
Karra UMKOHUAT spataau. by TomkeHT pexnapamuscuaa KailJg OSTUITaH
TapMOKJIApPAPO XAMKOPIUK FOSICHHUHT MWUIMNA KYpUHUIIU cudatuga 0axoJaHUIIH
myMkuH [3]. AXII acocumarm MTTmap ydyH 3ca XaMKOpPJIMK TapMOFUIra KHUPHUII
XyIAyaJard HWINOHYHM MyCTaxKamilalll Ba OTa-OHaJap OWiIaH Y30K MYJIJaTiIH
MyHoca0atiap YpHaTUILIHUHT MyXUM Bocutacuaup [1].

[Maptnapuu amamuérra s>xkopuit >t MTT  paxGapunuHr Oomkapys
KoMrieteHusicura Oesocuta Ooriuk. WM. Cupax-bmrudopn Ba JI. Manuau
TabKUJIATAHUJICK, caMapaid pax0ap yMyMUN MakcaJHH IIAKUTAHTUPAIU, OYHUK
MYJIOKOTHA TabMUHJIAWAM Ba OTa-OHAJIap Xamja jkamMoa OWIaH MIEPUKIUKHU
puBoxiantupaau [11]. Iy ca6abmu MTT paxOapiapuHUHT Majaka OLIMPHUII
JacTypiapu/ia XaMKOpPJIMK TApMOFMHM peXalalllTUpUII, My30Kapa oiaud Oopwuil Ba
HaTWXalapHu Oaxojaml OyilMya aMaivii MalFyjIoTiapra KYNnpoK YpHUH a)KpaTHIL
Makcaara MyBoQuUK. KeHuHrum TankukoT/iapjaa Takiud OSTUITaH [MAPTIAPHUHT
camMapaJopJIMTUHU TaXpuOa-CHHOB UIIIAPH OPKAJIM TEKIIUPHII KY3/1a TYTHIA/IH.

XVYJIO0CA

1. MTTnapma WXTUMOWKA XAMKOPJIMKHMHI  CaMApacHU3IMIU  KyNHMHYA
XaMKOPJIMKHUHT HYKIUTH OWJIaH 3Mac, OalKd YHU TU3UMIIM KWJYBYM TalIKHAIIUMN-
MeJJaroruK mapTiap spaTuiMaraii OuiiaH OOFIIHK.

2. XaMKOpJIMKHM pPACMUSATUMIMKKA aWJIAaHTUPYBYM OMWJUIAD TAIIKWIHM,
KaJapiap CaJoXUATH, OWIaBUH, MyHOca0aT Ba WKTUMOUN-XYIyAUH TypyxJjapra
aXpanaam.

3. WMxtrMonii XaMKOpPJMKHM caMapaid TAallKWJ OSTUIIHWHT TallKUIUN-
ME€TarOTUK mapTiapu KyWlHuaaruiaapaas uobopar: XaMKOPJIMKHU
MHCTUTYUHOHAIIAIITUPULI; YHU XYAYOHUHI WKTHUMOWM PECYpPCIApUHU YpraHuura
acoclialll; OTa-OHAJapHU TEHI XYKYKJIU CyObEKTra allaHTUpUII; MeAarorJapHUHT
XAMKOPJHK CAIOXUATHHU PUBOXKIIAHTUPHUIL; HATH)KAJapHU MyHTa3aM OaxoJarll.
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4. «Ounma — maxamia — MTT — wmaktab» xamkxopiuk Tapmorn MTTHu
XyAyadard WKTUMOMN KalUTATHUHT MapKasui OYVFuUHUTa aillaHTHpaau Ba 0oJja
PUBOKJIAHUIIY YIYH STOHA TApOUSBHI MYXUT sIpaTaiy.

5. Maskyp mapmiapau amanra omupuil yayd MTT paxOaprapuHuHr mManaka
OIIUPHUIN JACTypjapura WKTHMOUM XAMKOPJIWKHH OOINKApWINTa OWJ aMaluid
MOJIyJUIAPHU KUPUTHUIL TABCUS ITUIAU.
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KJIMHUKO-MOP®OJOI'MYECKHUE OCHOBbBI PA3BUTHUA I HOWMHO-
CEIITUYECKUX OCJIOXKHEHUU Y POANJIBHUILL

TazabaeBa Hapruza )KanabaeBHa

byxapckuit MegunuHckuii ”HCTUTYT UMeHn A0y Anu M6H CuHa.

Pe3rome. Y KEHIIUH C CEICHCOM BBISIBJICHO HECOOTBETCTBUE KIMHHUUYECKOTO
TEUYEHUS JTAOOPATOPHBIM MPOSBICHUSM: CJIA00BBIpAYKEHHAS JICUKOIIUTAPHAS PEaKIIHS,
OBICTpasi MHBEPCHS MECTHOM BOCHAJIUTEIBHON pEaKIiH, CTPEMHUTEILHOE Pa3BUTHE
CHUHJIpOMa TIOJMOPTaHHOW HEAOCTaTOYHOCTH Ha (oHe craaboil MaHHUdecTauu
CHHJIpOMa CUCTEMHOTO BOCHAJIMTEIBHOTO OTBETA. Y >KEHIIUH C HJOMHUOMETPUTOM
KIIMHUYECKHUE TPOSBICHUS HAYMHAIOTCS ¢ CYOMHBOJIOTUBHBIX MPOIECCOB B MAaTKe, U
YMEPEHHOU MECTHOW BOCHIATUTEILHOM peakuueit (5-7 quen).

KirwueBble cjioBa: CCIICHUC, KIIMHHKA, MOp(I)OJ'IOFI/IH, POOAUIIBHHII.

AKTyaJlbHOCTb. B HacTosimee BpeMsi, HECMOTpPS Ha OTPOMHBIC TOCTHIKCHHS
COBPEMEHHOUM MEIUIMHBI, aKTUBHOE PA3BUTHE MEIUIIMHCKUX TEXHOJOTUM, IIUPOKUN
BBIOOp aHTHOAKTEpUATBHBIX MPENapaTOB THOMHO-CENTUYECKHE OCIIOKHEHUS IOCe
pOJIOpa3pelIeHus] UTpaloT BEAYIIYIO0 pOJdb B MaTEPUHCKOW 3a007€BA€MOCTH, H
JUIUPYIOT B CTPYKTYpE MaTepUHCKO# cMepTHOCTH [1,2,3].

B Mupe exeroaHo cerncuc nMarHocTupyeTcs y 1,5 MITH. allMeHTOB, 2 B 9KOHOMUYECKH
passutoii ctpane CoenunenHbix [lltatax Amepuku - y 750 Thic. uenoBek [1]. Cerncuc
C ocTpoil opraHHoi AuchyHKIMEW -— akTyajdbHas IMpobJieMa COBPEMEHHOTO
snpaBooxpaHeHus [2]. IIpu Tspkemom cencuce ypoBeHb JETATBHOCTH JOCTHTACT OT 28
10 50% [5]. ToT dakT, uto 6osee 500 ThIC. 0OIBHBIX YMUPAET €KETOHO OT TKEIOr0
cericuca (6onee 1400 denoBek eXETHEBHO) IMIOKA3bIBA€T, YTO 1O CHUX IIOp
HE/IOOLICHUBACTCS BIIMSHUAE 3TOH MATOJOTMH Ha BCIO CUCTEMY 37paBoOXpaHeHus [4].

[To naHHBIM YYEHBIX, aKyIIEPCKUUA CENCHUC CTOUT Ha TPEThEM MECTE B CTPYKTYype
MaTEepPUHCKOW CMEPTHOCTH, Ha TMEPBOM MECTE€ CTOMT CMEpPTHOCTh OT ab0OpTOB, Ha
BTOPOM - THIEPTECH3WBHBIC HapylieHUs OepeMeHHOCTH W KkpoBoreueHus [2]. Ilo
JTaHHBIM O(UITMANTBHON CTaTUCTUKH MuHuHcTEepcTBa 3apaBooxpaHeHus Kazakckoit
Pecry6muku B mepuop ¢ 2015 - 2025 rr. 3apeructpuposano 37 (0,03%); 35 (0,03%);
36 (0,03%) ciaydaeB rHOMHO-CENTUYECKUX OCIIOKHEHUM Y MarueHToK - Ha 100 ciyuaes
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13 OOIIETO YuCiIa POAOB, U3 HUX THOMHO-CENITUYECKHUE OCTIOKHECHHUS TIOCIIE OTIEPaITHH
KecapeBa ceueHusi ObUIM 3apeructpupoBanbl y 8 (21,6%), 15 (42,9%), 16 (44,4%)
pomawibHUIL - Ha 100 cydaeB u3 o6iero yucia poaos. B nmepuoxa ¢ 2019 - 2026 rr.
OBLIH 3apeTHCTPUPOBAHBI CITydyal MAaTEPUHCKON CMEPTHOCTH OT THOWHO-CENTUYECKUX
OCIIOKHEHHWH B mociepomoBom mepuoae: 6 (10,0%), 5 (7,8%), 7 (10,4%) wa 100
CiIydaeB M3 OOIIEro 4mcia CMepTel, CBA3aHHBIX ¢ OepemeHHOCThIO. B Kazaxcrane
THOMHO-CENTHYCCKNE OCIIOKHEHUS HE UMEIOT TEHACHITUN K CHUKEHUIO.

Kpome Toro, oxkujgaercsi 3HAUUTENIBHOE YBEJIMYECHHE 4YHUCia OOJBHBIX C PHUCKOM
pPa3BUTHUS CEICUCA B CIECAYIOLIEM JECSATUIICTHH, B CBSI3U C PAa3BUTUEM WHBA3UBHBIX
MEJIUIIMHCKUX TEXHOJIOTHH, OECKOHTPOJIBHBIM NPUMEHEHHEM aHTHOAKTEpUATbHBIX
MpenapaToB MIUPOKOTO CHEKTpa JCUCTBUS, yBeJIWYEeHHWEM' KOJUYECTBA MHUKPOOOB,
YCTOMUMBBIX K aHTHOAKTEepHaJIbHBIM M aHTHUCENTHYECKMM mpenaparam [3].
MarepuanbHble 3aTpaThl PU JICUEHUU CEIICHCA OYEHb BBICOKH, YaCTO HEAOCTYIIHbBIC
JUTst OOJIBHBIX, TAK KaK BKIIFOYAIOT B €05 HE TOJIBKO KypC MHTEHCUBHOM TE€pamnuu, HO U
JUTATENBHBIN Kypc peadumurauu [2].

Cericuc sBIII€TCS OJHOW M3 aKTyaJIbHBIX TPOOJIEM B aKyIIEPCTBE, TOCKOIBKY JI0 CHX
IOp HE MPHUHATHI TUArHOCTUYCCKUE JTe()UHHUIINN CETICKca U SHIOMETPHUTA, HET YCTKOU
KJIAaCCU(UKAIINY TAKUX MATO(DH3UOJOTHICCKIX COCTOSHHUM KaK SHIOMETPHUT, CEIICUC U
TspKenbIi cercuc (1).

KnnHuueckoe TeueHue 3a00JieBaHUSl 3a4acTyl0 UMEET CTEPTYyH0 MaHH(ECTalHio 3a
CYET MCXOJHOTO M3MEHEHHS MMMYHHOIO CTAaTyCca pOXKEHHUIBI, CHHUKEHHOU
PEAaKTUBHOCTH M HapYILIEHHUS aJallTUBHBIX PEAKUUK. 3a4acCTyH0 CETICUC PA3BUBAECTCS y
KEHIIMH Ha (OHE OKCTpAreHUTAIbHBIX 3a00JICBaHUM, TAaKUX Kak TsDKenas
NPEIKJIAMIICHS, aHEMUS WITH TsDKesas KpoBoroTeps [6].

B Kazaxcrane PecnyOnuke He M3y4eHbl KIMHHUKO-NIATO()HU3MOJIIOIMYECKHUE
O0COOEHHOCTH TE€UEHHS THOMHO-CENTUYECKUX OCJIOKHEHUH y POIMIbHHUIL, a TaKXKe HE
BBISIBJICHBI IPEAUKTOPBI THOMHO-CENTHUECKUX OCIOKHEHUN Y OEpEMEHHBIX KEHILUH C
Pa3IMYHBIMU OCJIOKHEHUSAMM.

HecmoTtpst Ha MHOTOUMCIIEHHBIE MTyOJUKAIlMU O MATOT€HE3€ CEeTCcHuca ¢ TOUKH 3PEHUs
MPOBOCHAIUTENBHBIX M BOCHAIMTEIbHBIX (DAaKTOPOB IIMTOKMHOBOTO Kackaaa, He
ONpeaeNeHbl MPOrHOCTUYECKHE MapKephl peain3aluu cerncuca. OCTaeTcsi OTKPBITHIM
BOIIPOC O CONPSDKEHWM ATUIHWYHOM KIWHHUKUA CEINTUYECKOTrO COCTOSHHUS W
naTo(U3HOJOTUYECKUX HAPYIICHUN.
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Hean HCCJIeIOBAHMS: BBISIBUTH KITMHUKO-MOP(OJIOTUIECKHUE U
UMMYHOTHCTOXUMHUYECKUE  KPUTEPUU  JIUAarHOCTUKHU  AKYIIEPCKOIO  CEICHCca,
pa3BUBAIOIIETOCs B POJIaX U MOCIEPOJOBOM NEPUOJE.

Matepuanbl u MeToabl. B pe3yibpTare n3ydeHus aHaMHe3a U KIIMHUYECKUX JTaHHBIX
15 ciaydaeB KCHINMH, yMEPIINX OT CETCHCa B pojAax, ObLIM BBISBICHBI CIICTYIOIINE
0COOEHHOCTH: TIpeolIaaaiu keHIuHbl B Bo3pacte 30-40 ner - 6 ciyuaeB (40,0%), B
aHamHese — 3 6epemennoctH - 10 (66,6%>), 3-ii poxsl - 7 (46,6%>).

Pesyabtatel m ux o0cyxaenme. B 9 caywasx (60,0%>) ormeuancs
NPEKIEBPEMEHHBIN pa3pbIB IUIOAHBIX 000JIOUEK C JUIMTEIbHOCTHIO OE3BOJHOTO Iie-
puona B cpeaHeM 25-35 yacoB. CamocTositennbHbIe poabl ObuH B 11 cimyuasx (73,3%0),
B 5 (33,3%0) - maOmromanachk mepBUYHas CIabOCTh POAOBOU AesATENbHOCTH. B 6
cinyvasx (40,0%) oTMeuanoch MIOTHOE MPUKPEIVICHUE TIAIEHTHI, YTO MOTPEOOBAIO
€€ PpYYHOro OTAEIEHUS U TMOCIEAYIOIIEr0 KIpeTaxa IOJOCTH  MAaTKH.
MepTBopoxkaeHus BCTpeTHHCh B 8 ciydasx (53,3%), B 50% 13 HUX 1MarHoCTUpOBaHA
ac(UKCHs C BRIPAKEHHOM Mallepairei KO>KHbIX IOKPOBOB.

KnrHuka xapaktepusoBaiach CISAYIOMUMHA CUMITTOMaMU - B 8 cirydasx (53,5%) Obut
noabem Temrepatypsl (oT 37,6°C mo 39,5°C). B 10 ciywasx (66,6%) oTrMmeueHa
runotonust (55/10-80/50 mm pt. ct.), runeprensus (20,0%0) u HOpMaIbHOE
aptepuanbHoe nasienue (13,4%).

HpOBeI[eHHaSI OICHKA 3aKIIIOYHUTCIbHOI'O KIIMHUYCCKOI'O JUAarHo3a YCTAaHOBHU

J1a, YTO B OOJIBIITMHCTBE CIIy4aeB HE ObLT IIOCTAaBJIEH IMArHO3 «CETICUC B pojax», B 10
cinydasx (67,0Y0) dburypupoBa IUarHo3 «CENTHYCCKHH METPOIHIOMETPUTY, «IIO0-
CIEPOJIOBBIN cemcucy; a B 5 ciyyasx (33,0%>), THOWHO-ceNnTHYEeCKUE 3a00JIeBaHMS
BOOOIIEC HE YITOMUHAJIHC.

[Ipu ayTONICMIHOM HCCIIETIOBAHUM B TOCEBAX KPOBH U3 MOJOCTH cepaua B 15
ciydasix Obuta moATBepskaeHa centuiieMus: B 11 ciydasx (73,3%) - kumiednas na

mouka, B 11 (73,3%>) - surepobaktepuu, B 9 (60,0%>) HekIoCTpUIUATbHBIC
aHa’poOwI, B 4 (26,6%) - cTpenTokKokku; ciaeayeT oTMeTuTh 100% BcTpedaemMocThb
aCCOIIMMPOBAHHON MUKPOOHOMU (PIIOPHI.

[Tpu naTomMopdoIOrHuecKoM U3y4YE€HUH BCEX KOMIIOHEHTOB PENPOAYKTUBHOM

CHUCTCMBI MaTh - IIALICHTA - IIJIOA, 4 UMCHHO, MaTKH U ITOCJIEda OBIJIA BBISIBJIICHBI
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pazHooOpasubie n3meHeHus. B 13 ciygasx (86,6%) maTtka Oblsia OOBIYHBIX Pa3MEPOB,
SHAOMETPUN - Oypbld, PBIXJIBIA ¢ IUdPy3HO-OYaroBbIMU KpoBoM3IUsIHUSAMU. C
Y4eTOM MOCIEPOJOBOM MHBOIIOUMHA MAaTKU OOHApYKEHHAs] TIOBEPXHOCTHAS BOCTIAIH-
TeJabHas UHPWIbTpalys 0a3albHOrO CJIOSl pacleHeHa KaK «(hU3UO0JIOTHYECKU BocTa-
TuTeNnbHbINA Bauk». B 9 ciayyasx (60,0%) B SHIOMETpUU U MUOMETPUU OTMEYAIach
ouaroBas, cJiabo BbIpaxeHHas1, uHuUIbTpanus rpanyiaouutamu (1,20+£0,10 6amna), T-
mumpormtamu  (1,20+£0,10), makpodaramu (1,13+0,09). B BocmamuTearHOM WH-
¢bunbpTpaTe OTCYTCTBOBAJIM IIJIa3MaTHYECKHE KJIETKH, B-muMmdouutsl u ¢akTop
Hekpo3sa onyxoiu (TNF-a).

HamnpoTus, B m10AHBIX 000J0YKaX BO BCEX CIIy4yasx ObLIO OTMEUEHO 000CTpe-
HUE XPOHUYECKOT0 MEMOpaHUTA B BUJIE BACKYJIUTOB, 04aroB CKJIEpO3a AU IyaIbHOTO
obonouku (pu okpacke mo MaccoHy), pa3HOKaIUOEpHBIX KaJblIU(PUKATOB U HE-
PAaBHOMEPHOM TOJIIMHBI KOMIAKTHOTO cCjoA. [lpy UMMyHOTHCTOXMMHYECKOM
WCCJICIOBAHUM  BOCHAJUTENbHBIA  WMHUIbTpa ObUT  MPEACTaBICH  OOJIBIIUM
KOJIMYECTBOM  TpaHyjoruToB (2,86+0,09 Oamna), wmakpodaroB (2,86+0,09),
I1a3MaTHYECKUX KJIETOK (1,93+0,12), SIMHUYHBIMU T-nmumpouuramu
nosnoxurenbHas peakius Ha TNF-a (1,8640,09). B-numdouutsl B BocnaauTeIbHOM
WHQUWIbTpATE OTCYTCTBOBAIM. B MEXBOPCHHYATOM IMPOCTPAHCTBE TUIAIICHTHI B
uHUIBTpaTEe Mpeodiiaaiu rpaHyJoIUThl, Makpodaru, eMHuYHbIe B-muMdouuTsl, a
B JICIIUAYaJbHOM MJIaCTUHKE HAOI01aach 04aroBasi HHQWIbTpalys rpaHyIouTaMHu,
Makpodaramu, T-numponuramu.

Crounb € IEMOHCTPATHBHA PAa3HULA B HAJTMYMHM BTOPUYHBIX, METACTATUYECKUX
THOMHBIX 04aroB: OHU OTCYTCTBOBAJIM IIPH CENICUCE B POAAX U JUArHOCTHUPOBAHBI ITPU-
MepHo B 30,0-44,0% y >KeHIIMH, YMEpPIIUX OT MOCJIEepoJioBoro cerncuca. Jlis
(¢uHanpHON cTaauu o0eux (opM XapakTEepHbI MATOMOP(POIOTHYECKHUE MPOSBICHUS
JBC-cunapoma u uHGEKIHOHHO-TOKCHYECKOTO IoKa, perucrpupyembeix B 100%
CJIy4aeB MpH MOCIEPOIOBOM CEIICUCE U B MEHBIIEH CTENEHH Y KEHILWH, TOTUOIINX OT
cencuca B poaax (IABC-cunapom - 73,3%, nHOEKIIHOHHO-TOKCUYIECKHUH HIOK - 26,6%).

BeiBoabsl : 1. Bce mnpenacraBieHHBbIE BBHINIE KIUMHHUKO-MOP(HOIOTHYECKUE
MaTtepuaibl yOexaaroT B Heo0X0oauMocTu AuddepeHIIManbHOr0 uardo3a cerncuca B
poJlax M TIOCIEPOJIOBOTO CETCHca, KaK B KIMHUYECKOW TPAKTHUKE, TaK W TIPH
MaTOJIOTOAHATOMUYCCKOM aHAIM3¢ IPHUYNH MaTEPUHCKHX CMEPTEH.

2. Y KCHIIUH C CENICUCOM BBISIBICHO HECOOTBETCTBUE KIMHUYECKOTO TCUCHHUS
1a00paTOPHBIM TIPOSBICHUSIM: CI1a00BBIPAKEHHAS JICUKOIIMTAPHAS PEAKIIHs, ObICTpast
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HHBCPCHU MECTHOM BOCHAJIMTEIbHOM pcakuunn, CTPCMUTCIILHOC PAa3BUTHC CHMHApPOMA

MOJIMOPTaHHON HEJOCTAaTOYHOCTU Ha (¢oHe cinaboli MaHudecTalu CUHApPOMA
CUCTEMHOTO BOCTIAJIMTEIHLHOTO OTBETA. Y JKEHILUH C YHAOMUOMETPUTOM KIIMHUYECKHE

IPOSIBJICHUS] HAYMHAIOTCS ¢ CYOMHBOJIFOTUBHBIX ITPOIIECCOB B MaTKE, M YMEPCHHOU
MECTHOM BOCHAIUTENBHOM peakuueit (5-7 nHeil).
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Abstract: Pedagogical conditions must be coordinated if digital educational technologies are
to support the development of prospective mathematics teachers’ professional competence. Clear
learning objectives, alignment between mathematical content and digital tools, active student
participation, individual support, connections across subjects and meaningful assessment form the
basis of these conditions. Methodological support and an accessible digital environment enable
students to connect mathematical knowledge with pedagogical decisions. The importance of these
conditions in professional preparation lies in explaining content, organising learning activities and
justifying independent instructional choices.

Key words: professional competence, prospective mathematics teacher, digital educational
technologies, pedagogical conditions, methodological preparation, individual support, connections
across subjects, assessment.

Introduction. The professional preparation of prospective mathematics teachers combines
acquiring mathematical knowledge with applying it thoughtfully in teaching. Digital technologies
offer opportunities to represent content, organise learning activities and work with responses.
Whether these opportunities support professional development depends on how the educational
process is organised. Alongside learning to operate a tool, students need to explain the
mathematical and pedagogical reasons for using it. Pedagogical conditions are therefore regarded
as factors that align the objectives, content and activities of preparation for teaching with digital
technologies.

Pedagogical conditions encompass requirements for organising a learning environment that
supports the development of professional competence. They concern clear objectives, academically
sound content, professionally oriented tasks and support appropriate to learning needs. The
availability of a particular tool does not ensure that these requirements are met. Technical
capabilities acquire pedagogical significance when connected with explaining content and
organising independent thinking. These conditions should therefore be considered together within
the overall structure of educational activity. Works on mathematics teaching methodology by S.
Alixonov and D.l. Yunusova provide learning resources for prospective teachers’ subject and
methodological preparation. The work on mathematics teaching technologies and design by M.
Barakayev, M. Tojiyev, D. Yunusova and K. Mamadaliyev is also relevant to this area. Works by A.A.
Xoligov and by O“.Q. Tolipov and M. Usmonboyeva are used to study the general pedagogical
aspects of professional preparation. When digital tools are employed, the requirements of
mathematics teaching methodology and pedagogical practice need to remain aligned. The first
condition is to define learning objectives in accordance with professional activity. The mathematical
content students should understand, the learning activities they should organise and the way they
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should justify their choices are specified in advance. An objective includes both operating a tool and
the pedagogical task performed through its use. Learning tasks and assessment requirements are
designed accordingly. Clear objectives provide a basis for students to plan their activities and check
whether a completed teaching design fulfils its professional purpose.

The second condition is to align mathematical content with the didactic capabilities of digital
tools. Tool selection takes account of the essential features of a concept, its forms of representation
and the cognitive actions needed to understand it. A digital representation should accurately reflect
mathematical content, reveal key relationships and support students’ explanations. The availability
of a technical function does not in itself justify using it. Prospective teachers need to explain the
tool’s role in a particular learning task and the limits of the conclusions that can be drawn from it.
Mathematical accuracy is an essential requirement for aligning content. Logical consistency
between definitions, notation, conditions of application and conclusions must be maintained.
Representations in a digital environment should be connected with mathematical justification, and
the roles of observation and proof should be distinguished. Alongside checking the accuracy of
material, students consider how pupils might interpret it. This activity requires a critical approach
to digital content and professional responsibility for the knowledge presented. The third condition
is to ensure students’ active and independent participation. Work with digital material should
involve cognitive actions such as posing questions, identifying relationships, comparing and
justifying conclusions. Learning tasks need to make students’ decisions and the reasons for them
evident. Independence emerges in moving from receiving prepared information to selecting content
and adapting it to a pedagogical task. Organising such activity connects students’ subject knowledge
with their thinking about teaching.

The professional orientation of an activity is expressed in the task content. When preparing
digital material, students identify its intended audience, the knowledge it requires and the difficulty
it is meant to address. The pupil’'s expected thinking, necessary explanation and assessment
requirement are aligned. Explaining this relationship turns a technical product into a teaching
design. A professional task requires students both to know the content and to justify how it should
be taught. The fourth condition is to organise individual support in accordance with students’
preparation and needs. Mathematical knowledge, methodological skills and experience of using
digital tools may differ. The content of support is determined by the specific area of difficulty.
Additional guidance should support independent decision-making rather than complete the task for
the student. Reducing support as understanding develops creates conditions for greater
independence in professional activity. Individual support is provided while maintaining a common
mathematical objective and professional requirement. The substantive complexity of a task and the
amount of support are considered separately. Students need to identify their difficulty, select
appropriate guidance and understand the outcome of using it. The university teacher provides
support suited to a particular stage of activity. This arrangement accommodates differences in
preparation while preserving a common direction for all students’ further development.

The fifth condition is to organise connections across subjects coherently. Knowledge acquired
in mathematical subjects becomes the content of explanations and learning tasks in mathematics
teaching methodology. Pedagogical preparation clarifies requirements for organising pupils’
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activities, communication and support. Each subject deepens the relevant aspect of professional
preparation according to its purpose. When digital tools are used within these connections,
continuity between mathematical content and its pedagogical application is maintained.
Coordination across subjects also involves establishing common requirements for mathematical
accuracy and sound instructional reasoning. Knowledge from one activity should support the next
task, while tasks should target a new professional requirement rather than repeat exactly the same
work. Students connect theoretical knowledge with explaining it to pupils, managing activities and
responding to answers. This continuity allows preparation for using digital technologies to be
organised as part of teacher preparation rather than as a separate technical exercise.

The sixth condition is to provide meaningful assessment and feedback. Assessment
encompasses students’ mathematical accuracy, justification of tool selection and ability to organise
learning activities. Criteria are clearly communicated in advance and applied in accordance with
learning objectives. The appearance of digital material or speed of completion does not provide a
full account of professional preparation. Considering the content of a teaching design alongside the
explanation of a pedagogical decision clarifies the areas in which a student needs support. Feedback
should reveal the relationship between an identified difficulty and the next learning action. The
nature of a shortcoming and the direction for correcting it are communicated clearly. Comments on
mathematical content, the clarity of a question or the suitability of support provide a basis for
revising a teaching design. When students explain the reasons for a correction, assessment becomes
connected with reflection. Feedback thus serves to improve professional decisions as well as
communicate an overall evaluation. Methodological support is necessary to apply these conditions
coherently in the educational process. The university teacher and teaching practice supervisor listen
to students’ choices, ask substantive questions and help clarify their mathematical and pedagogical
grounds. During preparation, complexity increases gradually, and the requirement for
independence builds on previous activity. Students are guided to understand the possibilities and
limitations of their decisions. This cooperation ensures that methodological support extends beyond
providing a ready-made solution.

Collaborative discussion and a constructive attitude towards errors are important conditions
of a professional learning environment. Discussion focuses on students’ mathematical reasoning
and pedagogical decisions rather than their personalities. Feedback is based on a specific
substantive criterion, and alternative choices are explained together with their grounds. Such
communication makes it possible to examine shortcomings openly and improve teaching designs.
Explaining one’s own decision and understanding another perspective are connected with
prospective teachers’ preparation for professional communication. An accessible digital
environment should meet both technical and content requirements. Access to materials, legible
notation and functioning essential features are organisational conditions for learning activities. The
arrangement of information should make it easier to identify key content and return to a necessary
explanation. Device, internet and time constraints are considered in advance. Although available
conditions influence digital tool selection, the mathematical objective and the coherence of the
main cognitive activity need to be maintained.
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Responsible use of a digital environment requires acknowledging authorship, observing
conditions of use and handling information about participants carefully. Students check the
reliability of content and select the information required for a professional task. Discussion of a
pupil’s answer focuses on the cause of the mathematical difficulty. These requirements constitute
the ethical dimension of pedagogical conditions. Professional responsibility is expressed at every
stage of digital activity together with mathematical accuracy and appropriate pedagogical
interaction. The interdependence of pedagogical conditions requires them to be organised as a
whole. A clear objective guides content selection, content guides activity, and activity guides
support and assessment. The technical environment and methodological support enable these
connections to operate. The absence of one condition may limit the use of other opportunities.
Professional preparation should therefore consider not only the availability of a digital tool but also
the way it is used for a purpose, students’ activity and the content of feedback.

Conclusion: Using digital educational technologies to develop prospective mathematics
teachers’ professional competence requires alignment between objectives, content, activities and
assessment. Mathematical accuracy, active participation, individual support, connections across
subjects and methodological support are the main pedagogical conditions for preparation to use
digital technologies. An accessible and responsibly organised environment helps put these
conditions into practice. Their professional significance lies in enabling students to connect
mathematical knowledge with explaining content, organising learning activities and justifying
pedagogical choices.
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Arrali tola ajratish mashinasida arrali silindr aylanish chastotasini chastota
o‘zgartirgich, PID-rostlagich va SCADA asosida boshqarish.

Muallif: t.f.f.d Berdaliyeva Mohlaroyim Abdulhamid gizi.

Annotatsiya: Tezisda arrali jin mashinasining asosiy ish organi — arrali silindr
aylanish chastotasini paxtaning navi, dastlabki namligi va ifloslik darajasiga moslab
real vaqtda rostlash imkoniyati ko‘rib chiqilgan. Asinxron elektr yuritkich, vektorli
boshqaruvga ega chastota o‘zgartirgich, dasturlanuvchi mantiqiy kontroller (PLC) va
SCADA operator panelidan iborat yopiq konturli boshgaruv tizimi taklif etilgan.
Tizim tola ifloslik darajasi yoki ish unumi bo‘yicha ikki xil rejimda tezlik
topshirig‘ini avtomatik shakllantiradi, elektromotorni o‘ta yuklanishdan himoyalaydi
va elektr energiya sarfini kamaytirishga xizmat giladi.

Kalit so‘zlar: arrali jin, arrali silindr, chastota o‘zgartirgich, vektorli boshqaruv,
PID-rostlagich, PLC, SCADA, tola sifati, energiya tejamkorligi.

Annotation: The paper considers real-time adjustment of the saw-cylinder speed
of a saw gin stand according to cotton variety, initial moisture and trash content. A
closed-loop control system comprising an induction motor, a vector-controlled
variable frequency drive, a programmable logic controller and a SCADA operator
panel is proposed. The system generates the speed reference automatically either
from lint trash content or from the required throughput, protects the motor against
overload and contributes to lower electricity consumption.

Keywords: saw gin, saw cylinder, variable frequency drive, vector control, PID
controller, PLC, SCADA, fiber quality, energy efficiency.

Kirish: Arrali jin paxtani qayta ishlash texnologik zanjirining markaziy bo‘g‘ini
hisoblanib, tolaning uzunligi, kalta tolalar ulushi va urug‘ning shikastlanishi aynan
shu bosqichda ko‘p jihatdan shakllanadi. AQSh Qishloq xo‘jaligi departamenti
tadgiqotchilari arra tezligining zavod tavsiyasidan bor-yo‘g‘i 20-25 ayl/min ga
chetlashishi ham mashina unumdorligini sezilarli pasaytirishini, tavsiya gilingan
tezlikdan katta og‘ish esa chigitni tozalash sifatini yomonlashtirishini gqayd etgan [1].
Shu manbada keltirilishicha, Griffin tadgiqotlarida arra tezligi oshgani sari kalta
tolalar ulushi ortishi aniglangan [1; 2], ishlov berish tezligining (yuklanishning)
oshishi esa ip nugsonlarini ko‘paytiradi [3]. Peru tadgiqgotchilari ham 700 ayl/min
rejimida tolaning 2,5 % shtapel uzunligi eng kalta bo‘lganini, ya’ni arra tezligining
ortishi tolaga mexanik ta’sirni kuchaytirishini ko‘rsatib, 580—650 ayl/min oralig‘ini
tavsiya gilgan [4].
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Ikkinchi tomondan, energiya xarajatlari jin korxonalari o‘zgaruvchan
xarajatlarining taxminan to‘rtdan bir qismini tashkil etadi [5]. Demak, arrali silindr
tezligini xom ashyo xossalariga garab moslashuvchan boshgarish ham tola sifatini
saglash, ham energiya sarfini gisgartirish uchun dolzarb vazifadir.

Tadgiqot magsadi:Arrali silindr aylanish chastotasini paxtaning texnologik
ko‘rsatkichlari (seleksiya va sanoat navi, namlik, ifloslik) hamda talab etilgan ish
unumiga mos ravishda avtomatik rostlovchi PLC—SCADA tizimini ishlab chiqish.

Tadgigot usuli va tizim tuzilmasi: Asinxron motor rotorining aylanish chastotasi n
= 60-f-(1 — s)/p ifoda bilan aniqlanadi (f — ta’minlovchi kuchlanish chastotasi, s —
sirpanish, p — juft qutblar soni). Shu sababli tezlikni sillig rostlashning eng samarali
vositasi ta’minot chastotasini o‘zgartiruvchi invertordir. Yuklama keskin
o‘zgaradigan jarayonlarda (xom ashyo uzatilishi notekis bo‘lgan holat) momentni
aniq ushlab turish uchun maydonga yo‘naltirilgan vektorli boshqaruv qo‘llanildi; u
oddiy skalyar (U/f = const) usulga nisbatan murakkabroq bo‘lsa-da, past tezliklarda
va yuklama o‘zgarishida yuqori dinamik aniqlik beradi [6].

Tizim tarkibi: uch fazali tarmoq kaliti, chastota o‘zgartirgich, 24 V 1i quvvat
manbai, PLC, SCADA operator paneli va boshgaruv Kalitlari. PLC operator
panelidan RS-485 interfeysi orqali tarmoq o‘zgaruvchilarini gabul giladi va ular
asosida chastota o‘zgartirgichga raqamli tezlik topshirig‘ini uzatadi. Tarmoq
o‘zgaruvchilari energiyaga bog‘liq bo‘lmagan xotirada saqlanishi tufayli qayta ishga
tushirishda tizim oxirgi sozlamalar bilan ishlay boshlaydi.

SCADA interfeysida uch rejim nazarda tutilgan: (1) ish unumi bo‘yicha
avtomatik boshgarish; (2) toladagi ifloslik va nugsonli aralashmalarning massaviy
ulushi bo‘yicha avtomatik boshqarish; (3) ikkala avtomatik rejim o‘chirilganda
operator kiritgan qo‘lda topshiriq bo‘yicha boshgarish. Rejimlar o‘zaro istisno
giluvchi mantigiy belgilar (0/1) orgali tanlanadi.
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Natijalar: Ishlab chigilgan tizim arrali silindr tezligini xom ashyo xossalari va
texnologik topshirigga mos ravishda tanlash imkonini berdi. [Bu yerga tajriba
natijalarini kiriting: tezlik diapazoni, ayl/min; ish unumi, kg/soat; ifloslik va kalta tola
ulushi, %; solishtirma energiya sarfi, kVt-soat/t — boshqgaruvsiz rejimga nisbatan
o‘zgarish, %. Bundan tashqari, invertor himoya funksiyalari motorni o‘ta yuklanish
va kuchlanish og‘ishlaridan himoyalab, uning kuyib qolish xavfini kamaytiradi.

Xulosa: Arrali silindr aylanish chastotasini vektorli chastota o‘zgartirgich, PID-
rostlagich va PLC-SCADA majmuasi orqgali boshgarish jin mashinasining ishini
paxta navi, namligi va ifloslik darajasiga moslashtirishga, tola sifatini saglashga
hamda energiya sarfini kamaytirishga imkon beradi. Keyingi bosgichda ifloslikni
uzluksiz o‘lchovchi datchiklar bilan tizimni to‘liq yopiq konturga o‘tkazish va
ta’minlagich (pitatel) uzatish tezligini arra tezligi bilan birgalikda boshqarish
magsadga muvofig.
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THE IMPACT OF EXPORT DIVERSIFICATION IN UZBEKISTAN ON ECONOMIC
GROWTH AND FOREIGN TRADE STABILITY
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Uzbekistan.
Khodjayeva Dilfuza

Annotatsiya

Mazkur tezisda O‘zbekistonda eksport tarkibini diversifikatsiyalashning
igtisodiy o‘sish va tashqi savdo barqgarorligini ta’minlashdagi ahamiyati o‘rganilgan.
Eksportning ayrim xomashyo mahsulotlari va cheklangan tashqi bozorlarga bog‘ligligi
mamlakat iqtisodiyotining jahon bozoridagi narxlar o‘zgarishi, tashqi talabning
pasayishi va global igtisodiy xavflarga nisbatan zaifligini oshirishi asoslab berilgan.
Tadgigotda yugori qo‘shilgan giymatli sanoat mahsulotlari, tayyor ozig-ovgat
mahsulotlari, to‘gimachilik, farmatsevtika, elektrotexnika hamda xizmatlar eksportini
rivojlantirishning igtisodiy samaralari yoritilgan. Shuningdek, eksport geografiyasini
kengaytirish, eksportchi korxonalarni moliyaviy qo‘llab-quvvatlash, xalqaro
standartlarni joriy etish va transport-logistika infratuzilmasini takomillashtirish
masalalari tahlil gilingan. Tadqgiqot natijasida eksport tarkibini diversifikatsiyalash
valyuta tushumlarini barqarorlashtirish, tashgi savdo saldosini yaxshilash, yangi ish
o‘rinlarini yaratish va uzoq muddatli igtisodiy o‘sishni ta’minlashga xizmat qilishi
aniqglangan.

Kalit so‘zlar: eksport, diversifikatsiya, igtisodiy o’sish, tashqi savdo, eksport
tarkibi, makroiqtisodiy bargarorlik, valyuta tushumlari, yugori go‘shilgan giymat,
ragobatbardoshlik, tashqi bozor.

Abstract

This thesis studies the importance of diversifying the export structure in
Uzbekistan in ensuring economic growth and foreign trade stability. It is argued that
the dependence of exports on certain raw materials and limited foreign markets
increases the vulnerability of the country's economy to price fluctuations in the world
market, a decrease in external demand, and global economic risks. The study
highlights the economic effects of developing exports of high-value-added industrial
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products, finished food products, textiles, pharmaceuticals, electrical engineering,
and services. It also analyzes the issues of expanding the geography of exports,
financial support for exporting enterprises, introducing international standards, and
improving transport and logistics infrastructure. The study found that diversifying the
export structure helps stabilize foreign exchange earnings, improve the foreign trade
balance, create new jobs, and ensure long-term economic growth.

Keywords: export, diversification, economic growth, foreign trade, export
structure, macroeconomic stability, foreign exchange earnings, high value added,
competitiveness, foreign market.

TAHLIL VA NATIJALAR

O‘zbekistonda eksport tarkibini diversifikatsiyalash igtisodiy o’sishni
jadallashtirish, tashqi savdo tushumlarini barqgarorlashtirish va milliy igtisodiyotning
tashgi omillarga bog‘ligligini kamaytirishda muhim ahamiyatga ega. Eksport
hajmining oshishi mamlakatga xorijiy valyuta tushumlarini ko‘paytiradi, ishlab
chiqarish korxonalarining faoliyatini kengaytiradi, yangi ish o‘rinlarini yaratadi va
davlat budjeti daromadlarining o‘sishiga yordam beradi.

Biroq eksportning iqtisodiy samarasi fagat uning umumiy hajmiga bog‘lig emas.
Eksport tarkibida xomashyo va gimmatbaho metallarning yuqori ulushi saqglanib
golsa, mamlakat tashqgi bozorlardagi narx o‘zgarishlariga kuchli bog‘lanib qoladi. Shu
sababli tayyor sanoat mahsulotlari, ozig-ovqgat, to‘gimachilik, kimyo, farmatsevtika,
elektrotexnika va xizmatlar eksportining ulushini oshirish muhim hisoblanadi.

1-jadval

O‘zbekistonning 2021-2025-yillardagi asosiy tashqi savdo ko‘rsatkichlari
Yillar | Tashqi savdo Eksport, Import, Tashqi savdo | Eksportning

aylanmasi, mird | mird AQSH | mird saldosi, mird | importni

AQSH dollari dollari AQSH AQSH dollari | goplash

dollari darajasi, %

2021 | 42,17 16,66 25,51 -8,85 65,3
2022 | 50,50 19,73 30,77 -11,04 64,1
2023 | 63,53 24,87 38,66 -13,79 64,3
2024 | 67,24 27,27 39,97 -12,70 68,2
2025 | 81,17 33,81 47,35 -13,54 71,4

Manba: O‘zbekiston Respublikasi Milliy statistika qo‘mitasi ma’lumotlari
asosida muallif tomonidan tuzilgan. 2025-yil ma’lumotlari dastlabki hisoblanadi.
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Jadval ma’lumotlariga ko‘ra, O‘zbekiston tashgi savdo aylanmasi 2021-yildagi
42,17 mird AQSH dollaridan 2025-yilda 81,17 mird AQSH dollariga yetgan. Natijada
tashgi savdo aylanmasi besh yil davomida 39 mlird dollarga yoki 92,5 foizga oshgan.
Ushbu o'sish O‘zbekistonning xalgaro savdo munosabatlaridagi ishtiroki kengayib
borayotganini ko‘rsatadi.

Eksport hajmi 2021-yilda 16,66 mird dollarni tashkil etgan bo‘lsa, 2025-yilda
33,81 mird dollarga yetgan. Besh yil davomida eksport hajmi 17,15 mird dollarga yoki
gariyb 103 foizga ko‘paygan. Demak, 2025-yildagi eksport hajmi 2021-yildagiga
nisbatan ikki baravardan ortiq bo‘lgan.

Import hajmi ham tahlil gilinayotgan davrda yuqori sur’atlarda o‘sgan. U 2021-
yildagi 25,51 mlrd dollardan 2025-yilda 47,35 mlrd dollarga yetgan. Importning o‘sishi
igtisodiyotda investitsion talabning, ishlab chigarish uskunalari, texnologiyalar,
xomashyo va iste’mol mahsulotlariga bo‘lgan ehtiyojning ortishi bilan bog’lig.

Tahlil gilinayotgan barcha yillarda import eksportdan yuqgori bo‘lganligi sababli
tashqi savdo saldosi manfiy shakllangan. Tashqi savdo taqchilligi 2021-yilda 8,85 mird
dollarni tashkil etgan bo‘lsa, 2023-yilda 13,79 mlird dollargacha oshgan. 2024-yilda
mazkur ko‘rsatkich 12,70 mlird dollargacha kamaygan, 2025-yilda esa 13,54 mird
dollarni tashkil etgan.

Tashgi savdo saldosining manfiy bo’lishi har doim ham igtisodiyot uchun fagat
salbiy holatni anglatmaydi. Agar importning asosiy gismini ishlab chigarish uskunalari,
texnologiyalar va investitsion mahsulotlar tashkil etsa, bunday import kelajakda ishlab
chigarish va eksport salohiyatining oshishiga xizmat qiladi. Biroq iste’mol mahsulotlari
importining yuqori bo‘lishi milliy ishlab chigarishning rivojlanishini cheklashi va
valyuta bozoriga qo‘shimcha bosim ko‘rsatishi mumkin.

Eksportning importni qoplash darajasi 2021-yilda 65,3 foizni tashkil etgan.
Ushbu ko‘rsatkich 2022-yilda 64,1 foizga pasaygan, 2023-yilda 64,3 foiz, 2024-yilda
68,2 foiz va 2025-yilda 71,4 foizni tashkil etgan.

2025-yilda eksportning importni qoplash darajasining 71,4 foizga yetishi ijobiy
natija hisoblanadi. Bu eksportning importga nisbatan tezroq o‘sganini ko‘rsatadi.
Shunga garamay, eksport daromadlari import xarajatlarini to‘liq qoplamayotgani
tashqgi savdo muvozanatini yaxshilash uchun eksportni yanada diversifikatsiyalash
zarurligini bildiradi.

2-jadval
O‘zbekiston eksportining 2021-2025-yillardagi o‘sish dinamikasi
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Yillar | Eksport hajmi, mird | Oldingi yilga nisbatan mutlagq | Eksportning yillik
AQSH dollari o‘zgarish, mird dollar o‘sish sur’ati, %

2021 | 16,66 - 110,0

2022 | 19,73 3,07 118,4

2023 | 24,87 5,14 126,0

2024 | 27,27 2,40 109,7

2025|33,81 6,54 124,0

Manba: O‘zbekiston Respublikasi Milliy statistika go‘mitasi ma’lumotlari
asosida muallif hisob-kitoblari.

Eksportning vyillik dinamikasiga ko‘ra, 2022-yilda eksport hajmi 2021-yilga
nisbatan 3,07 mlird dollarga oshgan. 2023-yilda osish 5,14 mlird dollarni tashkil etib,
eksportning yillik o‘sish sur’ati 26 foizga yetgan. Bu tahlil gilinayotgan davrdagi eng
yugori nisbiy o‘sish ko‘rsatkichlaridan biridir.

2024-yilda eksport hajmi 2,40 mird dollarga yoki 9,7 foizga oshgan. O’sish
sur’ati oldingi yilga nisbatan sekinlashgan bo‘lsa-da, eksportning mutlag hajmi
ko‘payishda davom etgan.

2025-yilda eksport hajmi 2024-yilga nisbatan 6,54 mird dollarga oshib, 33,81
mlird dollarga yetgan. Yillik o‘sish sur’ati 24 foizni tashkil etgan. Bu besh yillik davrdagi
eng katta mutlag o‘sish hisoblanadi.

Eksport hajmining barqaror oshishi O‘zbekistonda ishlab chiqarish va xizmat
ko‘rsatish imkoniyatlarining kengayib borayotganini bildiradi. Biroq eksportning
umumiy hajmidagi o‘sishni uning tarkibiy o‘zgarishlaridan ajratib baholash to‘g'ri
emas. Ayrim yillarda oltin eksporti yoki uning jahon bozoridagi narxi umumiy eksport
ko‘rsatkichiga sezilarli ta’sir ko‘rsatishi mumkin.

Eksport tarkibini diversifikatsiyalash iqtisodiy o‘sishga bevosita va bilvosita
ta’sir ko‘rsatadi. Tayyor va yugori go‘shilgan giymatli mahsulotlarning eksport gilinishi
mamlakat ichida go‘shimcha ishlab chigarish bosqgichlarini yaratadi. Natijada
korxonalar daromadi, ishchilarning ish haqi, solig tushumlari va aholining iste’mol
talabi oshadi.

Masalan, paxta tolasini xomashyo sifatida sotishdan ko‘ra, undan ip-kalava,
mato, tayyor kiyim-kechak va boshqga to‘gimachilik mahsulotlarini ishlab chigarib
eksport qilish igtisodiyot uchun ko‘proq daromad keltiradi. Bunda bitta xomashyo
asosida bir nechta ishlab chiqarish bosgichi va ko‘plab ish o‘rinlari yaratiladi.

Qishloqg xo‘jaligi mahsulotlarini yangi holda eksport qilish bilan bir gatorda,
ularni quritish, muzlatish, konservalash, sharbat va boshqga tayyor mahsulotlarga
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aylantirish eksport qiymatini oshiradi. Qayta ishlangan mahsulotlarning saglash
muddati uzoq bo‘lib, ularni uzoqg masofadagi bozorlarga yetkazib berish imkoniyati
ham yugori bo‘ladi.

Kimyo, farmatsevtika, mashinasozlik va elektrotexnika sanoatida eksportni
kengaytirish igtisodiyotning texnologik rivojlanishiga yordam beradi. Ushbu
tarmoglar yuqori malakali mehnat, zamonaviy uskunalar, ilmiy ishlanmalar va
innovatsion boshqaruv usullarini talab giladi. Natijada ishlab chiqarish samaradorligi
va mehnat unumdorligi oshadi.

Eksport tarkibining diversifikatsiyalashuvi tashqgi savdo tushumlarining
bargarorligini oshiradi. Eksport daromadlari bir yoki ikki turdagi mahsulotga bog‘liq
bo‘lsa, ushbu mahsulotlar narxining pasayishi mamlakatning umumiy eksport
tushumlariga keskin ta’sir giladi.

Turli tovarlar va xizmatlar eksport gilinadigan sharoitda bir mahsulot bo‘yicha
yuzaga kelgan yo‘gotish boshga mahsulotlar eksportidan olinadigan daromad
hisobidan gisman goplanadi. Bu tashqi savdo tushumlarining keskin tebranishini
kamaytiradi.

Eksportning bargaror o‘sishi valyuta bozorida xorijiy valyuta taklifini
ko‘paytiradi. Valyuta taklifining oshishi milliy valyuta kursining keskin o‘zgarishlari
xavfini kamaytirishga xizmat qiladi. Milliy valyuta kursining barqgarorligi esa import
gilinadigan mahsulotlar narxi va umumiy inflyatsiya darajasiga ijobiy ta’sir ko‘rsatadi.

Eksport tushumlarining o‘sishi mamlakatning tashqi garz majburiyatlarini
bajarish  imkoniyatini  ham yaxshilaydi. Shu sababli eksport tarkibini
diversifikatsiyalash to‘lov balansi va tashgi igtisodiy xavfsizlikni mustahkamlashning
muhim sharti hisoblanadi.

O‘zbekiston eksportini diversifikatsiyalashda xizmatlar sohasi katta
imkoniyatlarga ega. Xizmatlar eksportiga transport, turizm, axborot texnologiyalari,
ta’lim, tibbiyot, moliya va professional maslahat xizmatlari kiradi.

Axborot texnologiyalari xizmatlari eksporti katta hajmdagi transport va ombor
xarajatlarini talab qilmasligi bilan ajralib turadi. Dasturiy ta’minot ishlab chiqish,
masofaviy xizmatlar ko‘rsatish, biznes jarayonlarini autsorsing gilish va ragamli
mahsulotlarni sotish orqali yuqori qo‘shilgan giymat yaratish mumkin.

Turizm eksporti xorijiy turistlarning O‘zbekistonda qilgan xarajatlari orqgali
shakllanadi. Tarixiy shaharlar, ziyorat turizmi, ekologik va gastronomik turizm
yo‘nalishlarini rivojlantirish turizm daromadlarini oshiradi. Turizm mehmonxona,
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transport, umumiy ovgatlanish, savdo va hunarmandchilik kabi boshqga tarmoqlarni
ham rivojlantiradi.

Transport xizmatlari eksportini rivojlantirishda O‘zbekistonning Markaziy
Osiyodagi geografik joylashuvidan foydalanish mumkin. Xalgaro avtomobil va temir
yo‘l yo‘nalishlarini kengaytirish, zamonaviy logistika markazlarini tashkil etish va
tranzit jarayonlarini soddalashtirish mamlakatning transport xizmatlaridan oladigan
daromadini oshiradi.

Eksportning importni qoplash darajasi 2021-yildagi 65,3 foizdan 2025-yilda 71,4
foizga oshgan. Bu eksport osishining import xarajatlarini goplash imkoniyatini
yaxshilayotganini ko‘rsatadi.

Shunga garamay, tashgi savdo saldosining manfiy bo’lib qolayotgani eksportni
migdoriy oshirish bilan bir gatorda uning tarkibiy sifatini ham yaxshilash zarurligini
bildiradi.

Eksport tarkibida yuqori qo‘shilgan giymatli sanoat mahsulotlari, gayta
ishlangan ozig-ovqgat, farmatsevtika, elektrotexnika va xizmatlar ulushining oshishi
igtisodiy o‘sishni barqarorlashtiradi.

Eksport mahsulotlari va bozorlarining ko‘payishi tashqi savdo tushumlarining
ayrim mahsulotlar narxi yoki cheklangan savdo hamkorlariga bog‘ligligini kamaytiradi.

XULOSA

O‘zbekistonda eksport tarkibini diversifikatsiyalash igtisodiy osishni
jadallashtirish va tashgi savdo bargarorligini ta’minlashning muhim omillaridan biri
ekanini ko‘rsatdi. Eksport hajmining oshishi mamlakatga xorijiy valyuta tushumlarini
ko‘paytiradi, ishlab chigarish faoliyatini kengaytiradi, yangi ish o‘rinlarini yaratadi
hamda davlat budjeti daromadlarining o‘sishiga xizmat qiladi. Biroq eksportning
igtisodiyotga ta’siri fagat uning umumiy hajmi bilan emas, balki tovar tarkibi,
geografik yo‘nalishi, texnologik darajasi va go‘shilgan giymati bilan ham belgilanadi.

2021-2025-yillardagi statistik ma’lumotlar tahliliga ko‘ra, O‘zbekiston eksport
hajmi 16,66 mird AQSH dollaridan 33,81 mird AQSH dollariga yetib, qariyb ikki
baravardan ortig oshgan. Eksportning importni goplash darajasi 65,3 foizdan 71,4
foizgacha ko‘tarilgan. Mazkur natijalar mamlakatning eksport salohiyati kengayib
borayotganini ko‘rsatsa-da, tashqi savdo balansida manfiy saldoning saqlanib qgolishi
eksport tarkibini yanada takomillashtirish zarurligini bildiradi.

Tahlillar eksport tarkibida ayrim xomashyo mahsulotlari va gimmatbaho
metallarning ulushi yugori bo‘lib qolayotganini ko‘rsatdi. Bunday holat eksport
tushumlarini jahon bozoridagi narxlar tebranishi va tashqi talabning o‘zgarishiga
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bog‘lab qo‘yadi. Shu sababli xomashyoni chuqur gayta ishlash, tayyor va yuqori
go‘shilgan giymatli mahsulotlar ishlab chigarish hamda eksport qilishni kengaytirish
muhim hisoblanadi.

To‘gimachilik, ozig-ovgat, kimyo, farmatsevtika, elektrotexnika, mashinasozlik
va qurilish materiallari sanoatida tayyor mahsulotlar eksportini oshirish milliy
igtisodiyotda qo‘shimcha giymat yaratadi. Bu esa ishlab chigarish hajmi, bandlik,
korxonalar foydasi va solig tushumlarining ko‘payishiga olib keladi. Natijada
eksportning iqtisodiy o‘sishga ta’siri yanada kuchayadi.

Eksport tarkibini diversifikatsiyalashda xizmatlar sohasi ham katta
imkoniyatlarga ega. Axborot texnologiyalari, turizm, transport, logistika, ta’lim va
tibbiyot xizmatlari eksportini rivojlantirish valyuta tushumlarining yangi manbalarini
shakllantiradi. Ayniqgsa, IT xizmatlari eksporti katta transport xarajatlarini talab
gilmasligi va yuqori go‘shilgan qiymat yaratishi bilan O‘zbekiston uchun istigbolli
yo‘nalish hisoblanadi.

Eksport geografiyasini kengaytirish ham tashqi savdo barqarorligini
ta’minlashning muhim shartidir. Eksportning cheklangan miqdordagi davlatlar
bozoriga bog‘lanib qolishi tashgi igtisodiy xavflarni oshiradi. Shu sababli an’anaviy
savdo hamkorlari bilan bir gatorda Yevropa, Yaqgin Sharq, Janubiy Osiyo, Janubi-
Shargiy Osiyo va Afrika bozorlarini o‘zlashtirish zarur.

Tadqiqot davomida eksportni diversifikatsiyalashga to‘sqinlik gilayotgan qgator
muammolar ham aniglandi. Jumladan, transport-logistika xarajatlarining yuqoriligi,
dengiz portlariga bevosita chigish imkoniyatining mavjud emasligi, xalgaro
sertifikatlashtirishdagi giyinchiliklar, eksportni moliyalashtirish imkoniyatlarining
cheklanganligi va tashqi bozorlar hagidagi axborotlarning yetarli emasligi eksportchi
korxonalar faoliyatiga salbiy ta’sir ko‘rsatmoqda.

Mazkur muammolarni bartaraf etish uchun xalgaro transport yo‘laklarini
rivojlantirish, bojxona jarayonlarini ragamlashtirish, eksport kreditlari va sug‘urta
xizmatlarini kengaytirish, xalgaro sertifikatlarni olish xarajatlarini qo‘llab-quvvatlash
hamda eksportchi korxonalarga marketing va axborot xizmatlarini tagdim etish lozim.

Kichik biznes va xususiy tadbirkorlik subyektlarini eksport faoliyatiga keng jalb
gilish ham muhim ahamiyatga ega. Ularni moliyaviy, maslahat, marketing va logistika
xizmatlari bilan qo‘llab-quvvatlash yangi eksport mahsulotlarining paydo bo‘lishiga,
hududlarning eksport salohiyati oshishiga hamda tashgi savdo tushumlarining
ko‘payishiga xizmat giladi.
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Umuman olganda, O‘zbekistonda eksport tarkibini diversifikatsiyalash uzoq
muddatli igtisodiy o‘sish, valyuta tushumlari bargarorligi va tashgi savdo
muvozanatini yaxshilashning asosiy shartlaridan biridir. Eksport hajmini oddiy
oshirishdan yuqori go‘shilgan giymatli, texnologik murakkab va barqaror talabga ega
mahsulot hamda xizmatlar eksportiga o‘tish mamlakat iqtisodiyotining tashqi
shoklarga chidamliligini kuchaytiradi.

Shu bois eksport siyosatini sanoat, investitsiya, innovatsiya, transport-logistika
va hududiy rivojlanish siyosati bilan uyg‘un holda amalga oshirish zarur. Bunday
kompleks yondashuv O‘zbekistonning xalgaro bozordagi raqobatbardoshligini
oshirish, tashqgi savdo barqarorligini mustahkamlash va bargaror iqtisodiy o‘sishni
ta’minlashga xizmat qiladi.
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UDK: 632,4
TOKNING SOXTA UN-SHUDRING YOKI MILDYU KASALLIGI ZARARI
VA UNI O’RGANISHNING AHAMIYATI.
YAZDURDIYEYV SIROJIDDIN DILSHOD O‘G*‘LI

Anotatsiya. Tokning asosiy kasalliklaridan biri bu soxta un-shudring yoki mildyu
kasalligidir. Ushbu kasallik tokga sezirarli darajada zarar yetkazadi. Shuning uchun
ushbu magolada soxta un-shudring yoki mildyu kasalligining zararini tahlil gilish va
o’rganish haqida gap yuritilgan.
AHHOTaHI/Iﬂ. OIIHOﬁ 13 OCHOBHEIX 0OJIE3HEN BHHOTI'pada ABJIACTCA MYYHHCTAA POCaA.
Oto 3a0oeBaHUE CYIIECTBEHHO MOBpexaaeT Jo3y. [loaToMy pgaHHas craThs
ITOCBSIIIICHA aHAIU3Y U N3YUYEHHIO Bpella, IPUIMHAEMOTO MyYHUCTON POCOM.
Kalit so’zlar. Tok, uzum, kasallik, qo’zg’atuvchi, zamburug; , zarar, hosil, un-
shudring.

KawueBble ciaoBa. Bunorpana, 0onesHb, maTored, Ipu0, MOBPEXIaTh, ypOKai,
MOBpEXAaTbMY4Has poca.

KIRISH. Respublikamizda yetishtiriladigan uzum navlari jahon standarti
talabiga javob bermayapti. Mavjud kishmish navlariga ham bir gancha kasalliklar zarar
etkazish natijasida hosildorlikni 60-80% qismi nobud bo‘ladi. Chunki ularning sifat
ko‘rsatkichi past bo‘lib, asosan 50-60% jahon standarti talabiga javob beradi. Shuning
uchun mikroorganizmlar qo‘zg‘atadigan kasalliklarni chuqur o‘rganish va yugori
sifatli uzum navlarini tanlash, ishlab chigarishga tadbiq gilish hozirgi kunning dolzarb
muammolaridan biridir.

Tokning Plazmapara viticola (Berk, et Cart) Berl, et de Toni qo‘zg‘atadigan
mildyu kasalligi ilgari Evropada noma’lum bo‘lgan. Faqat XIX asrning ikkinchi
yarmida, bu kasallik 1878 vyili Fransiyaning janubiy hududlarida aniglangan. Bu
kasallik Fransiyaga Amerikadan keltirilgan tok navlari bilan kelib golgan. Fon Timani
va Plansh, bu ikki olim bir vaqtning o‘zida mildyu kasalligini qo‘zg‘atuvchi

zamburug‘, 1863 yili De Bari tokning amerika navlarida aniglagan va Perenospora
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viticola deb nomlagan kasallik qo‘zg‘atuvchi bilan bir xil zamburug® ekanligini
aniqglashgan.

Mildyu bilan tokning barcha yashil gismlari zararlanadi. Barglarda tomirlar
orasida, oldin sarg‘ish, moysimon, so‘ngra qizg‘ish-qo‘ng‘ir, girrali, kengligi 2-3 sm
keladigan, ba’zan atrofida xlorozli dog‘lar paydo bo‘ladi. YUqori namlikda bargning
ostki tomonida, ustidagi dog‘larning garshisida, mayin, galin, zich, baroq, oq tusli
mog‘or qatlami rivojlanadi. Bu gatlam qo‘zg‘atuvchi zamburug‘ning sporangiofora va
sporangiylaridan iborat bo‘lib, ular qo‘zg‘atuvchi uzum bog‘ida tarqalishi, novda, gul
va mevalarni zararlashi va gishlashi uchun muhim manbaa hisoblanadi. Kuchli
zararlangan barglar ko‘pincha to‘kiladi. Natijada uzumda qand moddasi kam hosil
bo‘ladi va qishlovchi kurtaklarning sovuqqa chidamliligi kamayadi.Zararlangan yashil
novdalarda qo‘ng‘ir, biroz botiq dog‘lar paydo bo‘ladi. Novdaning uch gismi
zararlanganida u yo‘g‘onlashadi, qing‘ir-qiyshiq bo‘lib qoladi, yuqori namlik
sharoitida usti oq gatlam bilan qoplanadi (bunday novda “bayroq novda” deb ataladi),
oxiri qo‘ng‘ir tus oladi va nobud bo‘ladi. Bunga o‘xshash belgilar barg bandi, gajaklari,

yosh to‘pgullar va gul bandlarida ham rivojlanadi va ularni nobud qiladi.

1-rasm. Soxta un-shudring yoki mildyu kasalligining uzum bargidagi zarari.
Meva tugunchalari va g‘o‘ralar kuchli zararlanadi, usti noanig-kulrang tus oladi

va baroq g‘ubor bilan qoplanadi. Vaqt o‘tishi bilan uzumning kasallikka chidamliligi
ortadi, ammo qo‘zg‘atuvchi zamburug® etilgan mevaga zararlangan shingilning

o‘gqlaridan o‘tishi va zararlashi mumkin. Zararlangan mevalarda g‘ubor hosil
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bo‘lmaydi, ular qo‘ng‘ir tus oladi va chiriydi. Zararlangan mevasi oq uzumlar noaniq-
kulrang-yashil, mevasi qoralari esa nimrang-qizg‘ish tus oladi. Sog‘lom uzumdan
farqli o‘laroq zararlanganlari yuamshamaydi, eti qattiq bo‘lib qoladi, ularning ayrimlari

yoki butun uzum bosh to‘kilib ketishi mumkin.

2-rasm. Soxta un-shudring yoki mildyu kasalligining uzum mevasidagi zarari.
Yozi nam va ilig mamlakatlarda kasallik kuchli rivojlanganda va kurash

choralari  qo‘llanilmaganda uzum hosili butunlay yo‘qotilishi mumkin.
O‘zbekistonning mildyu tarqalgan viloyatlarida sernam 2001-2003 yillarda kasallik
tokning xo‘raki navlari barglarining 75-80 foizi zararlanishi va 25-30 foizi to‘kilishi,
to‘pgullarning 95-97 foizi qurib qolishiga olib kelgan; kamroq zararlangan vinobop
navlar hosili o‘rtacha 25-45% ga kamaygan. May-iyun oylari qurugroq kelgan 2004
yili xo‘raki navlarda kasallik kamroq rivojlanishi, to‘pgul va g‘o‘ralarning 5-10 foizi
qurib golishi kuzatilgan.

Qo‘zg‘atuvchi Peronosporales tartibiga mansub oomitset tuban zamburug‘i
Plasmopara viticola. Zamburug® obligat parazit, gifalari hujayralar orasida, hujayralar
ichiga diametri 4-10 mkm keladigan gaustoriylari bilan kiradi va ozuga moddalarni
so‘rib oziglanadi. Jinssiz ko‘payish bosqichining sporangioforalari ustitsalardan
dastalarda chigadi, ostki gismi biroz kengrog, 140-850x8-12 mkm, ustki qismi bir
necha marta shoxlangan, shoxchalarining uchlaridagi tishchalarda (bir sporangioforada
200 tagacha) sporangiylar paydo bo‘ladi. Sporangiylari tuxum yoki ellipsoid shaklli,
rangsiz, 12-30x8-17 mkm. Har bir sporangiy ichida 1-10 ta buyrak shaklli, ichiga
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bukilgan joyidan chiqadigan ikkita xivchinchali, o‘Ichami 6-8x4-5 mkm keladigan
zoosporalari mavjud. Har xil jinsiy belgili zoosporalar qo‘shiladi va geterokariotik
mitseliy hosil giladi.

| e

r;‘ ; ‘ :\
Sporangia e -~ Sy
¥

3-rasm. Soxta un-shudring yoki mildyu kasalligi qo’zg’atuvchisining

.
e
K

e

mikroskopik ko’rinishi.
Zamburug ‘ning jinsty ko‘payishi o‘simlik (barg va ehtimol, boshqa zararlangan

organlar) to‘qimalari ichida o‘tadi. Oogoniylari dumaloq, deyarli rangsiz yoki sarg‘ish
qobigli. Anteridiyning suyuqligi oogoniyga oqib o‘tadi va ko‘p miqdorda (1 mm? da
250 tagacha) oosporalar hosil bo‘ladi. Oosporalar diametri 20-120 mkm, ikkita qobig*‘i,
ularning sirtida oogoniydan qolgan usti burushiq qobig‘i ham bor. Oosporalar suv
tomchisida keyingi bahorda o‘sadi va bir yoki ikkita ingichka (kengligi 2-3 mkm)
murtak naycha paydo qiladi, ularning uchida o‘lchami 35-55x25-28 mkm keladigan,
nok shaklli sporangiylar va ularning ichida esa 30-56 ta buyrak shaklli zoosporalar
paydo bo‘ladi. Ular qo‘shiladi va hosil bo‘lgan geterokariotik mitseliy tok to‘qimasiga
Kirib, zararlaydi.

Xulosa. Tokning soxta un-shudring kasalligini qo‘zg‘atuvchisi Plasmopara
viticola zamburug‘i Perenosporales tartibiga mansub. Kasallik bilan tokni hamma er
ustki gismlari kasallanadi. Bahorda yosh barglarni ustki qismida ko‘kish rangga kirib
sarg‘ish dog‘lar paydo bo‘lib, keyinchalik qo‘ng‘ir rangga aylanadi. Samarali kurash
choralarini amalga oshirish uchun agrotexnik tadbiriy choralarni yugori darajada
o‘tkazish, sifatli xomtok qilish, tarash, qator oralig‘ini yumshatish, me’yorida

sug‘orish, shamollatish ishlarini sifatli qilib o‘tkazish kerak.
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Abstract

Background: Anti-Mdllerian hormone (AMH) and antral follicle count (AFC) are widely
used to estimate the quantitative component of ovarian reserve, but their
interpretation is frequently distorted when ovarian stimulation response is conflated
with natural fertility or live-birth probability. Objective: To critically synthesize the
clinical utility, technical limitations and implementation implications of AMH and AFC,
including their role in assisted reproductive technology, reproductive aging, polycystic
ovary syndrome, fertility preservation and real-world evidence generation. Methods:
This integrative evidence review uses publicly verifiable professional guidance and
peer-reviewed methodological and clinical publications, with emphasis on the 2020
American Society for Reproductive Medicine committee opinion, the updated
European Society of Human Reproduction and Embryology ovarian-stimulation
guidance and World Health Organization infertility guidance. Sources were
interpreted narratively; no de novo participant-level dataset, pooled meta-analysis or
prospectively registered systematic search was conducted. Results: AMH and AFC
offer clinically useful and broadly comparable estimates of expected oocyte yield and
risk of an unexpectedly low or excessive ovarian response. Neither is a stand-alone
measure of oocyte competence; chronological age and contextual clinical factors
remain central to counseling about pregnancy and live birth. Discordance between
assays and ultrasonography, hormonal contraceptive exposure, PCOS, recent ovarian
interventions and laboratory platform variation complicate thresholds. Real-world
registries may inform calibration and equity of implementation but require careful
handling of confounding, missingness, selection and treatment changes. Artificial
intelligence can improve image measurement and risk stratification only when
externally validated and clinically governed. Conclusions: Clinical benefit comes from
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indication-specific testing, standardized analytical procedures, transparent
uncertainty and respect for reproductive autonomy, rather than categorical labels
based on a single threshold. The proposed Uzbekistan research framework prioritizes
longitudinal registries, ultrasound quality assurance, assay traceability, fertility-
treatment linkage and patient-centered outcomes.

Keywords

anti-Mdllerian hormone; antral follicle count; ovarian reserve; infertility; ovarian
stimulation; IVF; assisted reproductive technology; reproductive aging; diminished
ovarian reserve; real-world evidence; causal inference; artificial intelligence; fertility
preservation; precision medicine

1. Introduction

Conceptual boundaries

Ovarian reserve denotes the remaining pool of ovarian follicles, whereas reproductive
potential depends on the much broader joint biology of follicle number, oocyte
competence, ovulation, sperm factors, tubal function, endometrial receptivity,
lifestyle, reproductive history and time. A biomarker that correlates with the number
of oocytes retrieved under pharmacological stimulation need not accurately predict
conception without treatment. This distinction is essential to prevent unnecessary
anxiety, expensive interventions and misleading claims about a personalized
biological clock. Professional guidance cautions against using ovarian reserve testing
as a general fertility test. [1,2]

Why two complementary markers matter

AMH is secreted predominantly by granulosa cells of early developing follicles and
measured from blood, whereas AFC counts ultrasound-visible small antral follicles
across both ovaries. The two measures reflect overlapping yet nonidentical aspects
of ovarian biology. AMH is affected by assay calibration, ovarian pathology and
medication exposure; AFC depends on imaging equipment, follicle-size definition,
examination technique and observer training. Their clinical value therefore emerges
from their measurement context, not from apparently precise isolated numbers. [1,2]

Real-world data and evidence

Real-world data (RWD) are routinely collected clinical or patient-generated
observations such as electronic records, laboratory results, ultrasound metadata,
prescribing histories, treatment-cycle logs and patient-reported outcomes. Real-
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world evidence (RWE) comprises inferences about intervention use, effectiveness or
safety derived through analysis of RWD. A large registry is not automatically causal
evidence: credible RWE needs clear eligibility criteria, endpoint definitions,
measurement timing, data completeness and analytical assumptions. FDA and EMA
frameworks describe the role of such evidence in regulatory decisions, but do not
imply that every observational association establishes clinical effectiveness. [7-10]

RCTs versus implementation evidence

Randomized controlled trials (RCTs) estimate intervention effects under allocation
procedures that, when properly conducted, minimize confounding. They can test
whether AMH-guided gonadotropin dosing reduces ovarian hyperstimulation or
changes live-birth outcomes. RWD studies can evaluate how such protocols perform
across clinics, payer groups, laboratory platforms and populations under routine
practice. Yet observational comparisons of AMH-guided versus conventional
treatment are vulnerable to confounding by baseline risk, physician preference,
treatment accessibility and treatment changes during follow-up. Both designs answer
distinct and complementary questions. [7,8,14]

Efficacy and effectiveness

Efficacy describes performance under controlled trial conditions; effectiveness
denotes benefit under ordinary practice. A dosing strategy may have high efficacy in
a specialist trial but lower effectiveness when ultrasound expertise varies,
medications are unavailable, laboratory turnaround is slow or follow-up is
incomplete. By contrast, a simpler pathway relying on a well-performed AFC may yield
comparable real-world utility in settings without standardized AMH testing. The
appropriate assessment includes costs, safety, patient burden, equitable access,
treatment delays and live birth—not predictive discrimination alone. [1,2,8]

Regulation and computational medicine

WHO stresses fair access to infertility services and responsible Al governance. FDA
RWE guidance and EMA DARWIN EU illustrate how structured health data can support
evaluation while demanding data reliability. Machine learning may automate follicle
counting and integrate multidimensional risk profiles; deep learning may extract
sonographic image features; language models may facilitate structured record
abstraction. None of these technologies removes the need for careful target
definition, external validation, calibration, equity evaluation and appropriate clinical
oversight. [3,7-12]

{61 INTERNATIONAL SCIENTIFIC INNDOVATION RESEARCH CONFERENCE universalconference.us



‘ INTERNATIONAL SCIENTIFIC

s e INNOVATION RESEARCH CONFERENCE
Volume 03, Issue 04, 2026

2. Materials and Methods

Study design. This article is a critical integrative narrative review rather than a
registered systematic review or original clinical cohort. Evidence was prioritized from
ASRM, ESHRE and WHO practice documents, followed by indexed peer-reviewed
research and authoritative FDA/EMA methodological guidance. The sources cited
were identified through targeted public-source retrieval and reference chaining; a
comprehensive reproducible search of subscription-only Embase, Scopus and Web of
Science was not performed. Journals including Fertility and Sterility and Human
Reproduction were prioritized when relevant; naming a journal or database does not
mean all holdings were searched. No invented study counts, pooled effects,
participant datasets or database-search flow chart are reported.

Eligibility and appraisal. Included material addressed biological or analytical validity
of AMH/AFC, prediction of ovarian response or clinical outcomes, contextual factors
(PCOS, hormonal medication, surgery, age), assisted reproduction, causal study
designs, digital health, safety or implementation. Greater evidentiary weight was
assigned to guideline synthesis, systematic methods and clinical designs with
appropriate comparators and endpoints. Exclusions covered unverified claims,
noninterpretable cutoff thresholds, commercially promoted tests without
independent validation and data unable to separate ovarian response from live-birth
prediction.

Synthesis procedure. We separated construct validity (what the assay measures),
technical reproducibility, prediction of oocyte yield, prediction of patient-important
outcomes, effects of test-guided treatment decisions and implementation feasibility.
Where primary sources reported numerical statistics, those values are explicitly
attributed rather than re-pooled. In the absence of a comparable endpoint and
reference population, numbers were not averaged. Tables offer interpretive matrices
instead of fictitious pooled effect estimates.

Propensity score matching (PSM)

Estimate probability of exposure to a particular testing pathway conditional on pre-
exposure covariates, match treated and comparator cases on overlap, then inspect
standardized mean differences and loss of unmatched individuals. Do not condition
on variables measured after treatment initiation or treat matching as eliminating
unmeasured confounding.
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Inverse probability weighting (IPW)

Weight observations by the inverse estimated probability of received treatment, and
for follow-up by inverse censoring probabilities. Check propensity positivity, extreme
weights, stabilizing and truncation choices. In IVF registers, time-varying treatments
and selection into embryo transfer demand separate consideration.

Cox regression and survival analysis

Define an origin, event, censoring process and risk set before fitting hazards for time
to pregnancy, treatment discontinuation or live birth. Check proportional hazards and
competing risks; hazard ratios are not simple probability ratios. Recurrent stimulation
cycles or competing cessation decisions complicate independence.

Kaplan—Meier methodology

Estimate event-free survival when right censoring is approximately noninformative.
Do not use a naive cumulative live-birth curve if fertility treatment discontinuation,
competing pregnancy outcomes or informative dropout bias interpretation.

Target-trial emulation

Specify eligibility, treatment strategies (for instance AMH-guided versus AFC-guided
dosing), assignment time, grace period, follow-up, outcome, estimand and analysis
plan. Align time zero to avoid immortal-time bias. Approximating randomized
assignment requires explicit assumptions about confounding.

Causal inference

Use directed acyclic graphs to decide adjustment sets, distinguish total from direct
effects, consider collider bias from selecting IVF patients, and report sensitivity
analyses for unmeasured confounding. Observed predictive relationships are not
themselves causal effects.

Machine learning (ML)

Use regularized regression, gradient boosting or other models to forecast oocyte
yield, high response or cancellation. Split by patient and clinic in temporal validation,
avoid cycle leakage, and report calibration, discrimination, clinical utility and
subgroup fairness.
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Deep learning (DL)

Automated ultrasound segmentation/counting may reduce some observer workload
but needs reliable labels, external equipment validation, reproducibility audits,
quality flags and escalation pathways for atypical ovaries.

Natural language processing (NLP) and large language models

Convert narrative ultrasound and reproductive histories to structured variables only
with supervised error audits. Negation, missing sides, measurement units, historic
results and copied notes are common failure modes; generated text cannot replace
verified data.

Reinforcement learning

Policy optimization for adaptive dosing is exploratory: reward functions must
explicitly penalize ovarian hyperstimulation, excessive intervention and inequity.
Offline policy evaluation requires behavior-policy overlap and safeguards; no
autonomous clinical dosing is recommended.

3. Results: Structured Synthesis of Clinical and Methodological Evidence

3.1 Biological interpretation of AMH

AMH predominantly reflects the number and activity of growing small follicles rather
than a direct microscopic census of primordial follicles. A serum result therefore
measures an indirect biological phenotype, not remaining reproductive lifespan.
Follicular development, granulosa-cell physiology and population differences
complicate the mapping from laboratory concentration to anatomical reserve.
Biological interpretation is particularly fragile when a testing platform changes or
when serial results from different laboratories are juxtaposed as though
interchangeable.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]
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Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.2 AFC as an imaging-derived phenotype

AFC enumerates ultrasound-visible small follicles, often using a two-to-ten-millimeter
range under established protocols. The count is jointly determined by follicle visibility,
sonographer technique and the actual follicular population. Measurements benefit
from defined cycle timing, high-resolution transvaginal scanning where appropriate
and explicit bilateral documentation. In patients in whom transvaginal scanning is
unsuitable, alternative approaches have different measurement performance and
should not be considered interchangeable without validation.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
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seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.3 Relative prediction of ovarian response

ESHRE’s updated ovarian-stimulation guidance recommends either AMH or AFC for
predicting low and high stimulation response. This recommendation pertains to
response stratification, not direct prediction of pregnancy. Quantitative prediction
can guide initial counseling and risk mitigation, but cutoff values must be tied to a
specific assay, study population, stimulation protocol and response definition. A
model accurately classifying extreme oocyte yields may still fail to improve outcomes
if acting on its predictions changes only dose without meaningful patient benefit. [2]

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.4 Pregnancy, live birth and patient counseling

ASRM concludes that ovarian-reserve markers are poor independent predictors of
natural reproductive potential and do not justify denying infertility treatment.
Chronological age provides major prognostic information about reproductive quality
that AMH and AFC cannot replace. A low AMH concentration may coexist with viable
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oocytes and a successful pregnancy; conversely, a high level does not guarantee
embryo euploidy or implantation. Counseling should communicate conditional
probabilities rather than label patients fertile or infertile based on an isolated
biomarker. [1]

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.5 Discordance between AMH and AFC

The two measurements can diverge because of biological, technical or timing factors,
and apparent disagreement may be exaggerated near arbitrary cutoff thresholds.
Discordance requires a review of original reports, laboratory units, test platform,
follicle-count protocol and prior ovarian surgery rather than reflexive repeated
testing. A repeat measurement is clinically defensible only if it can alter a
consequential decision and if reproducibility can be improved by using a consistent
assay or experienced scanner.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
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probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.6 Age-specific risk assessment

The same absolute AMH or AFC may have different implications at different ages.
Population percentiles are not individualized chances of pregnancy, and they may not
transport across ethnic, clinical or laboratory populations. Interpretation should start
with the reason for testing, age, menstrual and treatment history, and the patient’s
reproductive priorities. Age-by-marker interactions should be evaluated before
adopting uniform action thresholds for broad reproductive populations.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
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medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.7 AMH, AFC and PCOS

Polycystic ovary syndrome frequently features increased small follicle number and
elevated AMH, but high reserve markers do not necessarily indicate higher fertility
because anovulation may dominate the clinical picture. Use of AMH in adult PCOS
diagnostic algorithms has separate requirements from its use for predicting ovarian
response. The stimulation context also includes elevated risk of excessive response,
reinforcing the need for protocol-specific interpretation and prevention-oriented
counseling.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]
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3.8 Hormonal contraception and temporal variability

Hormonal contraception may suppress measurable AMH or AFC in some
circumstances. Testing undertaken during exposure should be interpreted cautiously
and clinical decisions should consider whether retesting after a suitable interval
would change treatment. Menstrual-cycle phase matters less for AMH than for some
other hormones, but analytical or within-person fluctuations remain possible. Serial
trajectories assembled from different assay generations can create false impressions
of accelerated follicle loss.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.9 Endometriosis and ovarian surgery

Endometriomas and their treatment can alter ovarian structure and measured
reserve. A postoperative decline in AMH may reflect diminished function or tissue
injury, yet a single concentration does not fully capture subsequent fertility options.
Decision-making must weigh pain, malignancy concern, accessibility of follicles,
surgical risk and preservation of tissue. There is a major difference between predicting
biochemical change and demonstrating better fertility outcomes after a particular
intervention.
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Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.10 Gonadotoxic exposures and fertility preservation

Before potentially gonadotoxic chemotherapy or other ovarian interventions, AMH
and AFC can contribute to contextual counseling but cannot precisely forecast
individual fertility recovery. Treatment regimen, dose, age and fertility goals remain
relevant. Measurement should never be used to delay a time-sensitive cancer
treatment without a multidisciplinary plan. Longitudinal post-treatment values
require consistent sampling and careful interpretation because temporary treatment-
related suppression can be misread as irreversible depletion.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
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result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.11 Assisted reproduction and individual dosing

A patient entering IVF needs a clinically meaningful forecast of low or excessive
response, an account of adverse events and transparent explanation of treatment
options. Biomarker-guided protocols may rationalize initial dosing, yet larger oocyte
numbers are only intermediate endpoints. An ideal treatment decision minimizes
ovarian hyperstimulation and unnecessary cancellations while preserving cumulative
live-birth opportunity, patient autonomy and affordability. Reporting embryo-
transfer-only outcomes can distort the assessment if poorly responding patients are
excluded before transfer.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
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would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.12 Biomarker accuracy and data transportability

Predictive discrimination must be interpreted alongside calibration, decision
thresholds and local disease prevalence. A model that generalizes within one center
may miscalibrate in a population with different age distribution, PCOS burden,
laboratory platform or stimulation practice. Every clinical model should be audited in
an external setting and periodically recalibrated. Reports should distinguish cross-
validated apparent performance from independent prospective evaluation rather
than describing both as validation.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]
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3.13 Electronic health records and clinic workflow

EHRs can join the indication for AMH testing, menstrual history, ultrasound
measurements, hormonal medication and treatment outcome. However, ovarian-
reserve testing is often ordered selectively, introducing confounding by indication.
Referral-only data may underrepresent women who conceive without treatment.
Recording whether values were collected before stimulation, after prior cycles or
during contraception is necessary for a scientifically interpretable registry.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.14 Electronic prescribing and pharmacy datasets

Electronic prescriptions allow tracking of gonadotropin type, starting dose, dose
escalation, trigger selection and adjunctive therapy. Dispensing is not equivalent to
administration or adherence; medication changes require dates. Comparisons of
regimens must account for physician decisions informed by AMH and AFC. Treatment-
effect questions should not simply compare patients assigned high versus low doses
without addressing baseline response risk.
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Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.15 Laboratory databases and assay harmonization

Laboratory systems contribute AMH results, units, assay manufacturer, reference
ranges and quality-control flags. Values from different assay generations are not
automatically exchangeable. Research-grade harmonization requires explicit version
control, calibrated conversion only where scientifically justified and laboratory
participation in external quality assurance. Missing platform identifiers can
compromise multicenter comparisons even when specimen counts are large.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]
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Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.16 National reproductive registries

National ART registries can follow initiation, oocyte retrieval, embryo development,
transfer and eventual birth, allowing analysis of cumulative outcomes. Registries must
capture patients with canceled cycles and disconnected follow-up; otherwise survival
analyses inflate success probabilities. Cross-clinic linkage and deduplication matter
when patients change providers. Collecting only treatment successes produces severe
selection bias.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]
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3.17 Insurance data and access inequity

Insurance claims reveal service utilization and financial barriers but do not reliably
capture follicle imaging quality or ovarian biology. Reimbursement incentives may
alter who is tested, who receives IVF and whose pregnancy outcome remains
observed. Socioeconomic measures, referral pathways and regional access therefore
belong in models of treatment uptake. Equity audits should examine whether
biomarker-based triage disadvantages rural patients or people unable to afford
repeated assays.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.18 Wearables, mobile apps and patient-generated evidence

Wearables and reproductive-health apps can contribute menstrual-cycle tracking,
treatment symptoms and some longitudinal patient-reported measures. They do not
directly count ovarian follicles and should not be marketed as equivalent to AMH or
AFC. Self-reported events are vulnerable to selective participation, missingness and
device changes. Their greatest research contribution may lie in capturing symptom
burden, care continuity and patient priorities between clinic visits.
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Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.19 Pharmacovigilance and ovarian stimulation safety

Safety surveillance should focus on ovarian hyperstimulation syndrome, medication
reactions, procedural harms and clinically significant treatment discontinuation.
Passive adverse-event reports can detect signals but cannot establish incidence
without a denominator. Electronic prescribing and outcomes registries can support
stronger active surveillance if exposure, person-time and clinical severity are
consistently defined. AMH and AFC serve as contextual risk markers, not
pharmacovigilance endpoints in themselves.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
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result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.20 Machine learning for oocyte-yield prediction

Prediction algorithms can integrate age, AMH, AFC, body mass index, stimulation
dose, prior response and diagnosis. The design must distinguish baseline models, built
from information available before therapy, from dynamic models that incorporate
treatment responses. Including actual later-cycle follicle counts in a pretreatment
model creates target leakage. Models should report patient-level uncertainty and
clinical value, not only a high area under the receiver-operating-characteristic curve.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
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as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.21 Computer vision for follicle counting

Deep-learning systems may assist ovarian ultrasound segmentation and identification
of follicles in static frames or cine loops. They are vulnerable to shadowing,
overlapping follicles, hardware domain shifts and inconsistent annotation criteria.
Expert adjudication, ultrasound phantom quality control and multicenter test sets are
necessary. The correct output includes confidence, image-quality flags and
recommended manual review where the algorithm cannot count reliably.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.22 Natural language processing and LLMs

Clinic notes often contain AMH, AFC and stimulation outcomes in free text, with
duplicate or copied measurements. NLP can retrieve these data but must identify
negation, measurement date, laterality and contextual meaning. Large language
models may summarize counseling or facilitate registry abstraction, yet hallucinated
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guantities or untraceable summaries are unacceptable. Human verification and
source-linked extraction should precede any consequential use.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.23 Precision and pharmacogenomics

Pharmacogenetics and genomic variants may eventually refine gonadotropin
sensitivity estimates, but clinical utility requires evidence that genotype-informed
decisions improve patient outcomes over simpler strategies. A genomic association
with ovarian reserve does not validate a medication-dosing rule. Precision
reproductive care should combine explanatory biology, clinically calibrated
prediction, access constraints and shared decision-making while avoiding premature
stratification into deterministic categories.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
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meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.24 Cross-specialty prediction and transfer limits

Methods developed for diabetes, cardiovascular diseases, oncology, infectious
disorders and neurology can teach general lessons about robust RWD analysis.
Nevertheless, a model trained on drug response in another specialty does not transfer
to ovarian-reserve evaluation simply because both involve electronic records.
Biological mechanisms, intervention timing, target events, censoring and utility differ.
Cross-specialty methods are transferable; disease-specific empirical performance is
not.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
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and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.25 Clinical policy scenarios and economic value

Testing policies should compare AMH alone, AFC alone, both tests, and indication-
specific no testing against meaningful alternatives. Incremental information may
justify dual testing for selected discordant or difficult cases, but routine duplication
increases cost and can magnify confusion. Cost-effectiveness must consider local unit
prices, specialist availability, procedural safety and loss from unnecessary treatment
delays. Without such information, assertions of universal economic superiority are
not warranted.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]
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3.26 Uzbekistan: proposed interoperable reproductive-health pathway

A feasible implementation roadmap for Uzbekistan would establish a standardized
ovarian-reserve minimum dataset, compatible ultrasound reporting templates, assay
metadata capture and a consent-based linkage of reproductive services. A pilot could
assess between-center differences in AMH platform, AFC reporting and treatment
indication before modeling outcomes. Electronic prescriptions and regional referral
tracking could enable prospective quality measures. This is a proposal, not a claim
that nationwide linked registries currently exist.

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.27 Uzbekistan: clinical pharmacology and Al governance

National practice could involve professional societies, the Ministry of Health,
laboratory services, reproductive clinics and clinical pharmacology teams in defining
minimum data quality and adverse-event monitoring. Al adoption should be phased:
retrospective technical validation, prospective silent deployment, clinician-in-the-
loop evaluation and post-implementation audits. Data privacy, documentation of
model updates, cybersecurity and informed patient communication must be funded
alongside software procurement.
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Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]

Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.
[7,9,14]

3.28 Interpretation of recent guidelines

ASRM identifies robust prediction of ovarian response with poor ability to predict
unassisted pregnancy. Updated ESHRE guidance endorses AMH or AFC when
assessing expected ovarian response. WHO infertility guidance emphasizes evidence-
based access to care. These messages are mutually consistent when endpoints remain
distinct: a biomarker can be useful for treatment planning and still be inadequate for
ruling out fertility. [1-3]

Clinical interpretation: The relevant comparison is not merely whether this
information can be measured, but whether acting on the measurement improves
outcomes for the specific patient population. Analysis should distinguish pretest
probability, measurement error, treatment-selection processes and downstream
decisions. A robust protocol should predefine the decision threshold, document
meaningful harms from incorrect classification and make uncertainty visible to
clinicians and patients. Routine care datasets can test the transportability of the
result, provided eligibility, exposure timing and outcome ascertainment are not
confused with the biology of reserve. [1,2,7,8]
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Research implication: A prospective, multicenter dataset should capture baseline age
and reproductive history, the assay platform or ultrasound protocol, relevant
medication exposure, initial treatment decision, longitudinal intervention changes
and patient-important endpoints. External validation by clinic and calendar time
would be required before implementation. The analysis should report subgroup
calibration and missing-data patterns, and avoid interpreting post-treatment values
as baseline covariates. These methodological safeguards determine whether a
seemingly precise risk estimate actually supports safe shared decision-making.

[7,9,14]
Domain Useful endpoint Important Practice
limitation implication

AMH Expected oocyte Assay/platform Use indication-
yield / response effects; not an specific thresholds
class oocyte-quality test

AFC Response Operator, device Standardized
prediction and and follicle-size bilateral count
ovarian  imaging variability
context

Age Reproductive Not adequate as Interpret jointly
counseling and sole stimulation- with clinical
live-birth context  response marker  factors

IVF registry Cumulative live Cancellation and Include all cycle
birth and adverse loss-to-follow-up  starts
events selection

ML imaging Counting External device Human escalation
reproducibility and labeling shifts

RWD treatment Pragmatic Confounding and Emulate well-

comparisons comparative missingness specified target
effectiveness trial

4. Discussion

Synthesis and clinical boundaries
The key paradox is that the best measures of ovarian quantity are often misused as
decisive measures of individual fertility. This is neither a laboratory failure nor a
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reason to abandon reserve assessment. It is a mismatch between prediction target
and clinical claim. AMH and AFC may be appropriate in preparation for stimulation
while being inappropriate as general screening tools for the probability of unassisted
conception. Reframing the question around planned action prevents the same
numeric result from acquiring contradictory meanings.

A practical implication is that measurement protocols and clinical decision pathways
must be audited together. If one center uses a different laboratory platform,
treatment threshold or counting convention, a difference in apparent ovarian reserve
may be operational rather than biological. Model deployment should therefore
incorporate calibration monitoring, prospective evaluation, explicit rules for atypical
cases and a mechanism for reviewing unintended effects. Reproductive counseling
must prioritize patient goals and protect against categorical or stigmatizing language.

Bias, data quality and missingness

Routine datasets are particularly vulnerable to selection into fertility care: who
presents for assessment, who can afford treatment, who proceeds to stimulation,
who cancels and who remains observable at birth. Missingness is often informative
rather than random. Complete-case analyses may systematically discard unsuccessful
or financially constrained pathways. Multiple imputation should reflect a plausible
missingness model; sensitivity analysis for nonrandom missingness is needed when
key reproductive outcomes may be absent for reasons linked to prognosis.

A practical implication is that measurement protocols and clinical decision pathways
must be audited together. If one center uses a different laboratory platform,
treatment threshold or counting convention, a difference in apparent ovarian reserve
may be operational rather than biological. Model deployment should therefore
incorporate calibration monitoring, prospective evaluation, explicit rules for atypical
cases and a mechanism for reviewing unintended effects. Reproductive counseling
must prioritize patient goals and protect against categorical or stigmatizing language.

Explainability, ethical Al and clinical decision support

Feature importance is not equivalent to a causal explanation. Explainable Al tools may
communicate local drivers of a prediction, but must not obscure calibration failure or
create false precision. Decision support should offer the model’s intended population,
data vintage, threshold and uncertainty, and should permit clinician override with
audit logging. Responsible Al principles require clear accountability, safety testing,
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data minimization, anti-discrimination safeguards and meaningful patient
involvement.

A practical implication is that measurement protocols and clinical decision pathways
must be audited together. If one center uses a different laboratory platform,
treatment threshold or counting convention, a difference in apparent ovarian reserve
may be operational rather than biological. Model deployment should therefore
incorporate calibration monitoring, prospective evaluation, explicit rules for atypical
cases and a mechanism for reviewing unintended effects. Reproductive counseling
must prioritize patient goals and protect against categorical or stigmatizing language.

FDA, EMA, WHO and regulatory science

FDA promotes principled use of RWD and RWE in product evaluation; EMA has
developed a distributed real-world research infrastructure through DARWIN EU.
WHQO'’s infertility and Al governance frameworks reinforce equitable access and
appropriate oversight. Their roles differ: drug-safety evidence and regulatory RWE do
not automatically establish a fertility biomarker’s clinical utility. A biomarker pathway
should be evaluated on analytical validity, clinical validity and demonstrated net
benefit from acting on the test.

A practical implication is that measurement protocols and clinical decision pathways
must be audited together. If one center uses a different laboratory platform,
treatment threshold or counting convention, a difference in apparent ovarian reserve
may be operational rather than biological. Model deployment should therefore
incorporate calibration monitoring, prospective evaluation, explicit rules for atypical
cases and a mechanism for reviewing unintended effects. Reproductive counseling
must prioritize patient goals and protect against categorical or stigmatizing language.

Limits of this review

This manuscript does not claim exhaustive bibliographic retrieval, protocol
registration, participant-level reanalysis or new effect estimates. It is designed as an
evidence-based conceptual and implementation synthesis. Consequently, any
apparent consensus should be viewed in light of the strength of the underlying
guideline and study designs. Future formal reviews should pre-register source
strategies and endpoint-specific meta-analysis, while local registry studies should pre-
specify causal estimands and handle informative censoring.

188 INTERNATIONAL SCIENTIFIC INNDVATION RESEARCH CONFERENCE universalconference.us



‘ INTERNATIONAL SCIENTIFIC

s e INNOVATION RESEARCH CONFERENCE
Volume 03, Issue 04, 2026

A practical implication is that measurement protocols and clinical decision pathways
must be audited together. If one center uses a different laboratory platform,
treatment threshold or counting convention, a difference in apparent ovarian reserve
may be operational rather than biological. Model deployment should therefore
incorporate calibration monitoring, prospective evaluation, explicit rules for atypical
cases and a mechanism for reviewing unintended effects. Reproductive counseling
must prioritize patient goals and protect against categorical or stigmatizing language.

5. Conclusion

AMH and AFC are complementary, clinically useful quantitative markers for
estimating ovarian response to stimulation. They are not direct measures of oocyte
quality, independent guarantees of conception or valid stand-alone tests of natural
fertility. Scientific and clinical progress depends on transparent indications,
laboratory and sonographic standardization, endpoint-specific risk communication,
appropriate causal designs and longitudinal outcome monitoring. In Uzbekistan,
interoperable registries and carefully validated decision support could strengthen
reproductive services, provided equitable access and patient rights are preserved. [1-
3]
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ALBUMIN BILIRUBIN SCORE ACROSS REDUCED AND PRESERVED
EJECTION FRACTION PHENOTYPES IN CHRONIC HEART FAILURE
Rajabova Z.R.

Bukhara state medical institute, Bukhara, Uzbekistan

The albumin—bilirubin (ALBI) score combines two routinely available laboratory
measures. A between-phenotype difference may identify a distinct biochemical
profile, but does not establish liver fibrosis or independent prognostic value.

Because ALBI is calculated from albumin and bilirubin, its interpretation
depends on both the underlying measurements and their units. A comparison based
on directly traceable numeric inputs is preferable to reconstructing ambiguous
spreadsheet entries. The present work therefore focused on an auditable complete-
case analysis rather than maximizing the nominal sample size.

Objective. To compare recalculated ALBI values between patients recorded as
having reduced and preserved left ventricular ejection fraction in a single-centre
chronic heart failure cohort.

Methods. Patients admitted to the cardiology department of Bukhara Regional
Multidisciplinary Medical Centre in 2023-2024 were enrolled prospectively. The
source cohort included 65 patients recorded as having reduced EF and 46 recorded as
having preserved EF. This analysis examined baseline measurements. ALBI was
recalculated as 0.66xlog10(total bilirubin in pmol/L)-0.085xalbumin in g/L. Two
preserved-EF bilirubin cells were stored as dates and were excluded without
reconstruction, leaving 65 and 44 evaluable patients. MeanstSD and medians [Q1;
Q3] were calculated; groups were compared using a two-sided Mann—Whitney test.
This was a secondary exploratory analysis; no adjusted prediction model was fitted.

Age, was 64.318.2 years in the reduced-EF source group and 60.0+9.2 years in
the preserved-EF source group. The analysis retained the source phenotype labels
without reclassification. One reduced-EF-labelled record had an EF of 40.5%;
consequently, the results describe the source groups rather than a newly adjudicated
strict EF40% population. Patients were not selected according to ALBI category, and
no threshold was optimized against the observed group difference.

Results. Mean ALBI was -2.306x0.276 in the reduced-EF group and
-2.631+0.213 in the evaluable preserved-EF group. Median values were -2.306
[-2.514; -2.111] and -2.705 [-2.768; -2.475], respectively. The between-group
difference was statistically significant (p=7.30x107°). The less negative ALBI in reduced
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EF was consistent with a less favourable combined albumin—bilirubin profile. The

groups differed in age, and no adjustment for age, nutritional status, primary liver

disease or treatment was performed. No fibrosis staging or ALBI-based treatment
threshold was inferred.

The mean score difference was approximately 0.324 units. The upper and lower
quartiles shifted in the same direction, although the distributions overlapped. This
pattern supports a group-level difference while limiting the use of a single score to
identify an individual patient’s phenotype. Exclusion of two date-formatted bilirubin
entries ensured that each included ALBI value could be traced to numeric albumin
and bilirubin measurements.

The score was analysed continuously, without applying liver-cancer grading
categories to this heart failure cohort. No sensitivity, specificity or clinical decision
rule was derived from the baseline comparison. A higher ALBI should therefore be
understood here as a less favourable combined laboratory profile, not as proof of
impaired hepatic reserve, advanced fibrosis or a validated mortality risk category.

Conclusion. Patients recorded as having reduced EF had a higher, less negative
ALBI than the preserved-EF comparison group. The association supports further
assessment of ALBI within a multivariable clinical framework. This baseline
comparison alone does not demonstrate independent prognostic value.
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TIBBIY VA MOLEKULYAR BIOLOGIYA: GENETIK TADQIQOTLAR, IMMUNOGENETIKA
VA HUJAYRA TEXNOLOGIYALARI

Xolliyeva Laylo Zokir qizi
Toshkent davlat tibbiyot universiteti Termiz filiali

xolliyevalaylo9@gmail.com

ANNOTATSIYA: Mazkur ilmiy magolada tibbiy va molekulyar biologiyaning
zamonaviy rivojlanish yo‘nalishlari, genetik tadgigotlarning kasalliklarni aniglash va
davolashdagi ahamiyati, immunogenetikaning inson immun tizimi faoliyatini
o‘rganishdagi o‘rni hamda hujayra texnologiyalarining regenerativ tibbiyotdagi
istigbollari ilmiy-nazariy jihatdan tahlil qgilinadi. Molekulyar diagnostika, genom
sekvenslash, gen ekspressiyasi, genetik polimorfizmlar, immunologik moslik, ildiz
hujayralar va hujayraviy terapiya texnologiyalarining biologik asoslari yoritiladi.
Shuningdek, genetik axborotning klinik amaliyotdagi ahamiyati, individual tibbiyot
konsepsiyasining shakllanishi, immunogenetik markerlardan foydalanish va hujayra
muhandisligi asosida yangi davolash strategiyalarini ishlab chigish imkoniyatlari ko‘rib
chigiladi. Magolada molekulyar biologiya vyutuglarini tibbiyot amaliyotiga
integratsiyalashning ilmiy ahamiyati, mavjud texnologik cheklovlar, bioetik

muammolar va kelajakdagi rivojlanish istigbollari umumlashtiriladi.

Kalit so‘zlar: tibbiy biologiya, molekulyar biologiya, genetika, genomika,
immunogenetika, genetik polimorfizm, molekulyar diagnostika, ildiz hujayralar,
hujayra texnologiyalari, regenerativ tibbiyot, gen terapiyasi, personalizatsiyalashgan

tibbiyot.

AHHOTALUMA: B gaHHOM HAy4yHOM CTaTbe PaCcCMaTPMBAKOTCA COBPEMEHHbIE
HanpaBAEHUA pPa3BUTUA MELAMUMHCKOM WU MONeKynapHoh 6uonormm, 3HayeHue

reHeTn4yeCkKux MCCI'Ie,D,OBaHMﬁ B AWNArHOCTUKE WU J1e4EHUU 3860HEBaHMI\;1, POJb
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MMMYHOTEHETUKM B U3Y4EHUU GYHKLUMOHMPOBAHNA UMMYHHOM CUCTEMbI YE/TOBEKA, a
TaKXXe MepcnekTUBbl MPUMEHEHUA KNETOYHbIX TEXHOMOIMMM B pereHepaTUBHOM
MeanumHe. AHanuM3MpyloTca MONEKYyNApHO-bMonornyeckme OCHOBbI TEHOMHOTO
CEKBEHWPOBAHWA,  IKCMPECCUMM  TEHOB,  FEHETUYECKUX  MOAMMOPPU3IMOB,
MMMYHONOTNYECKON COBMECTUMOCTW, CTBOJIOBbIX K/IETOK W KIETOYHOW Tepanuu.
Ocoboe BHMMaAHME yAenseTcs  KAMHWYECKOMY  3HAYEHWUIO  reHeTUYecKow
MHOOPMALMKM, Pa3BUTUIO NEPCOHANM3UPOBAHHON MeaMLMHbI, WCNO/b30BaHMUIO
MMMYHOTEHETUYECKMX MapKepoB 1 pa3paboTKe HOBbIX TepaneBTUYECKUX NOAX040B
Ha OCHOBE K/IETOYHON WHKeHepun. OO60O6WAITCA HayydHble AOCTUXKEHMUS,
TEXHONOTMYECKME OrpaHuyeHuns, 6Ouo3TUYecKMe npobaembl U MEepPCneKkTUBbI

MHTErpaumm MonekynsapHom 6MoN0rMmn B COBPEMEHHYO MEeANLMHCKYIO MPAKTUKY.

Kniouesble cn0Ba: MeguuUMHCKaA 6VI0110I'VIFI, MOANeKynApHan 6VIO}'IOFVIFI,
reHeTnKa, reHoOMuKa, MMMYHOTeHeTnKa, reHeTUYeCcKum I'IOI'IVIMOp(I)l/BM,
MONeKynApHaa AUNAarHoCTuKa, CTBOJIOBblE KNETKWU, KNETOYHblIE TEXHOJZIOTUN,

pereHepaTtnBHaa meanunHa, reHHaAa tepanmna, nepcoHain3npoBsaHHaa meanunHa.

ABSTRACT: This scientific article examines current developments in medical
and molecular biology, emphasizing the importance of genetic research in disease
diagnosis and treatment, the role of immunogenetics in understanding human
immune system function, and the potential applications of cellular technologies in
regenerative medicine. The article analyzes the molecular foundations of genome
sequencing, gene expression, genetic polymorphisms, immunological compatibility,
stem cells, and cell-based therapies. Particular attention is given to the clinical
significance of genetic information, the advancement of personalized medicine, the
application of immunogenetic markers, and the development of innovative
therapeutic strategies based on cellular engineering. Furthermore, the study

discusses scientific achievements, technological limitations, bioethical challenges,
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and future prospects for integrating molecular biological discoveries into modern

clinical practice.

Keywords: medical biology, molecular biology, genetics, genomics,
immunogenetics, genetic polymorphism, molecular diagnostics, stem cells, cellular

technologies, regenerative medicine, gene therapy, personalized medicine.
KIRISH

Zamonaviy tibbiyot taraqgiyoti biologik jarayonlarni molekulyar va hujayraviy
darajada chuqur o‘rganish bilan bevosita bog’liqdir. Inson organizmida kechadigan
fiziologik va patologik jarayonlarning genetik, biokimyoviy hamda immunologik
mexanizmlarini aniglash kasalliklarning kelib chigish sabablarini tushunish, ularni erta
tashxislash va samarali davolash strategiyalarini ishlab chigishda muhim ilmiy asos
bo‘lib xizmat gilmoqgda. XXI asrda molekulyar biologiya, genomika, proteomika,
bioinformatika, immunogenetika va hujayra muhandisligi sohalarida erishilgan
yutuglar tibbiyotning diagnostik hamda terapevtik imkoniyatlarini sezilarli darajada
kengavytirdi. Aynigsa, inson genomining o‘rganilishi, yugori samarali sekvenslash
texnologiyalarining rivojlanishi va genetik axborotni tahlil gilish imkoniyatlarining
ortishi irsiy kasalliklar, onkologik patologiyalar, immun tizimi buzilishlari va ko‘plab
multifaktorial kasalliklarning molekulyar asoslarini aniglashga xizmat gilmoqda. Tibbiy
biologiya inson organizmining tuzilishi, rivojlanishi, irsiyati, o‘zgaruvchanligi va atrof-
muhit bilan o‘zaro munosabatlarini o‘rgansa, molekulyar biologiya tirik tizimlarning
faoliyatini nuklein kislotalar, ogsillar va boshga biomolekulalar darajasida tadqiq
etadi. Ushbu fanlarning o‘zaro integratsiyasi natijasida kasalliklarning molekulyar
mexanizmlarini aniglash va individual biologik xususiyatlarga asoslangan tibbiy

yordam ko‘rsatish imkoniyatlari shakllanmoqda.
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Genetik tadgigotlar yordamida irsiy kasalliklarning molekulyar sabablarini
aniqglash, ayrim kasalliklarga moyillikni baholash, farmakologik preparatlarga
individual javob reaksiyalarini prognoz gilish hamda kasalliklarning rivojlanish
mexanizmlarini chuqurrog tushunish mumkin. Shu bilan birga, immunogenetika inson
immun tizimining genetik boshqarilishi, immunologik javoblarning individual farglari
va transplantatsiya jarayonidagi to‘gimalar mosligini o‘rganishda alohida ahamiyat
kasb etadi. Hujayra texnologiyalari esa regenerativ tibbiyot, to‘gima muhandisligi,
immunoterapiya va ayrim irsiy kasalliklarni davolashning yangi yo‘nalishlarini
shakllantirmoqgda. lldiz hujayralar, induksiyalangan pluripotent hujayralar, genetik
modifikatsiyalangan immun hujayralar va organoid modellaridan foydalanish biologik
tadqgiqotlarning klinik ahamiyatini yanada oshirmogda. Shu nuqtayi nazardan, tibbiy
va molekulyar biologiyaning genetik tadgigotlar, immunogenetika va hujayra
texnologiyalari bilan bog‘liqg zamonaviy yutuglarini kompleks o‘rganish ilmiy hamda
amaliy jihatdan dolzarb hisoblanadi. Tadqgiqotning maqgsadi - tibbiy va molekulyar
biologiyaning zamonaviy yo‘nalishlarini ilmiy-nazariy jihatdan tahlil qilish, genetik
tadgigotlar va immunogenetikaning klinik ahamiyatini yoritish, hujayra
texnologiyalarining diagnostika va davolashdagi imkoniyatlarini baholash hamda
ularning istigbolli rivojlanish  yo‘nalishlarini aniglashdan iborat. Tadqiqot
metodologiyasi. Mazkur maqola nazariy-tahliliy tadgigot shaklida tayyorlangan bo’lib,
unda molekulyar biologiya, tibbiy genetika, immunologiya va hujayra biologiyasiga oid
ilmiy adabiyotlarni o‘rganish, qiyosiy tahlil gilish, tizimlashtirish va umumlashtirish

metodlaridan foydalanilgan.

Tibbiy va molekulyar biologiyaning zamonaviy tibbiyotdagi ilmiy ahamiyati.
Molekulyar biologiya tirik organizmlarning hujayraviy faoliyatini boshgaruvchi genetik
va biokimyoviy mexanizmlarni o‘rganadigan fundamental fan hisoblanadi. Uning

asosiy tadqiqot obyektlari dezoksiribonuklein kislota (DNK), ribonuklein kislota (RNK),
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ogsillar, fermentlar, retseptorlar va hujayra ichidagi signal uzatish tizimlaridir. Hujayra
faoliyatining molekulyar asosini genetik axborotning saglanishi, uzatilishi va amalga
oshirilishi tashkil etadi. DNK molekulasida kodlangan irsiy axborot transkripsiya
jarayonida RNKga ko‘chiriladi, keyinchalik esa translatsiya orgali oqgsil sintezida
ishtirok etadi. Mazkur jarayonlarning buzilishi hujayra funksiyasining izdan chiqishiga,
metabolik o‘zgarishlarga va turli patologik holatlarning rivojlanishiga sabab bo‘lishi
mumkin. Molekulyar biologik tadgiqotlar kasalliklarni fagat klinik belgilar asosida
emas, balki ularning molekulyar mexanizmlariga ko‘ra ham tasniflash imkoniyatini
yaratmoqda. Masalan, ayrim onkologik kasalliklarda hujayra o‘sishini boshqaruvchi
genlardagi somatik mutatsiyalarni aniglash magsadli davolash vositalarini tanlashda
muhim ahamiyatga ega. Shuningdek, molekulyar diagnostika infeksion kasalliklarni
aniqlash, irsiy patologiyalarni tasdiglash, o‘sma hujayralarining genetik xususiyatlarini
o‘rganish va davolash samaradorligini kuzatishda qo’llaniladi. Tibbiy va molekulyar
biologiyaning integratsiyasi natijasida kasalliklarni aniglashning sezgir va maxsus
laboratoriya usullari, biomarkerlar hamda yangi terapevtik nishonlarni izlash

imkoniyatlari kengaymoqda.

Genetik tadgiqotlarning kasalliklarni aniqlash va davolashdagi o‘rni. Genetik
tadqgiqotlar inson genomining tuzilishi, genlarning funksional faolligi, irsiy
o‘zgaruvchanlik va genetik omillarning kasalliklar rivojlanishidagi rolini o‘rganishga
garatilgan. Inson genomi taxminan 3,2 milliard juft nukleotiddan tashkil topgan bo‘lib,
unda organizmning rivojlanishi va faoliyatini boshqaruvchi genetik axborot saglanadi.
Genomdagi ayrim o‘zgarishlar organizmning normal biologik xilma-xilligini belgilasa,
boshgalari irsiy kasalliklar yoki patologik holatlarga moyillik bilan bog‘liq bo’lishi
mumbkin. Genetik tadgigotlarning asosiy yo‘nalishlaridan biri monogen kasalliklarning
molekulyar sabablarini aniglashdir. Bunday kasalliklar muayyan genning patogen

variantlari bilan bog'lig bo‘lib, ularga ayrim gemoglobinopatiyalar, metabolik
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kasalliklar va irsiy nerv-mushak patologiyalari misol bo‘la oladi. Multifaktorial
kasalliklarda esa genetik omillar tashqgi mubhit, turmush tarzi va epigenetik
mexanizmlar bilan o‘zaro ta’sirda namoyon bo‘ladi. Yurak-qon tomir kasalliklari,
gandli diabetning ayrim shakllari, autoimmun patologiyalar va ko‘plab onkologik
kasalliklarning rivojlanishida ushbu murakkab munosabatlar muhim o‘rin tutadi.
Zamonaviy genetik tadqgigotlarda polimeraza zanjir reaksiyasi (PCR), real vaqt
rejimidagi PCR, Sanger sekvenslash, yangi avlod sekvenslash texnologiyalari (NGS),
mikroarray tahlili va boshga molekulyar usullardan foydalaniladi. NGS texnologiyasi
bir vaqgtning o‘zida ko‘plab DNK fragmentlarini tahlil gilish imkonini beradi. Ushbu
yondashuv butun genomni, ekzomni yoki muayyan genlar panelini tekshirishda
go’llanilib, irsiy kasalliklarning molekulyar diagnostikasida muhim o‘rin egallaydi.
Biroq genetik variantni aniglash uning kasallik sababchisi ekanligini avtomatik
ravishda anglatmaydi. Genetik natijalarni klinik belgilar, oilaviy anamnez,
populyatsion ma’lumotlar va laboratoriya ko‘rsatkichlari bilan birgalikda talgin qilish
zarur. Genetik tadgigotlarning yana bir istigbolli yo‘nalishi farmakogenomikadir.
Ushbu soha bemorning genetik xususiyatlari dori vositalarining metabolizmi,
samaradorligi va nojo‘ya ta’sirlariga qanday ta’sir gilishini o‘rganadi. Farmakogenomik
yondashuv ayrim klinik vaziyatlarda dori tanlash va dozani individuallashtirishga

yordam beradi.

Immunogenetika va immun tizimining molekulyar boshqarilishi,
Immunogenetika immun tizimining shakllanishi, faoliyati va immunologik
javoblarning individual farglarini belgilovchi genetik mexanizmlarni o‘rganadigan fan
yo‘nalishidir. Inson immun tizimi tug‘ma va orttirilgan immunitet mexanizmlaridan
tashkil topgan murakkab biologik tizim bo‘lib, uning samarali faoliyati ko‘plab genlar
va ularning o‘zaro muvofiglashgan ekspressiyasiga bog'lig. Immunogenetik

tadgigotlarda inson leykotsitar antigenlari tizimi - HLA (Human Leukocyte Antigen)
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alohida ahamiyatga ega. HLA molekulalari antigenlarni T-limfotsitlarga tagdim etishda
ishtirok etadi va immun tizimining oz hamda begona antigenlarni tanib olish
jarayonida muhim vazifani bajaradi. HLA genlari yuqori darajadagi polimorfizm bilan
tavsiflanadi. Bu xususiyat populyatsiyada immunologik javoblarning xilma-xilligini
ta’minlaydi, shu bilan birga transplantatsiya va ayrim autoimmun kasalliklar bilan
bog‘lig klinik masalalarda muhim ahamiyat kasb etadi. Organ va gematopoetik ildiz
hujayra transplantatsiyasida donor va retsipiyent o‘rtasidagi immunogenetik moslikni
baholash muhim jarayon hisoblanadi. Aynigsa, gematopoetik ildiz hujayra
transplantatsiyasida HLA mosligining darajasi transplantatsiya natijalariga ta’sir
ko‘rsatuvchi asosiy omillardan biridir. Immunogenetik omillar ayrim autoimmun
kasalliklarga moyillik bilan ham bog’‘liq. Masalan, HLA-B27 alleli ankilozlovchi spondilit
bilan kuchli assotsiatsiyaga ega. Birog ushbu allelning mavjudligi kasallik albatta
rivojlanishini  anglatmaydi. Shuningdek, immunogenetika birlamchi immun
tangisliklar, allergik kasalliklar va immun tizimining tartibga solinishidagi buzilishlarni
o‘rganishda ham muhimdir. Immun javobga ta’sir qiluvchi genetik variantlarni
o‘rganish immunologik kasalliklarning patogenezini tushunish, ayrim xavf guruhlarini

aniglash va magsadli davolash usullarini ishlab chigish uchun ilmiy asos yaratadi.

Hujayra texnologiyalari va regenerativ tibbiyotning rivojlanishi. Hujayra
texnologiyalari tirik hujayralarni ajratib olish, laboratoriya sharoitida ko‘paytirish,
differensiyalash, modifikatsiya qilish va ulardan ilmiy yoki klinik magsadlarda
foydalanishga asoslangan biologik texnologiyalar majmuasidir. Zamonaviy hujayra
biologiyasida ildiz hujayralarni o‘rganish alohida o‘rin tutadi. lldiz hujayralar o‘zini
yangilash va muayyan sharoitlarda ixtisoslashgan hujayra turlariga differensiyalanish
Xususiyatiga ega. Ularning asosiy turlariga embrional ildiz hujayralar, kattalar
organizmidagi to‘qima ildiz hujayralari va induksiyalangan pluripotent ildiz hujayralar

kiradi. Induksiyalangan pluripotent ildiz hujayralar (iPSC) somatik hujayralarni gayta
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dasturlash orqgali olinadi. Ushbu texnologiya hujayra differensiyalanishini o‘rganish,
irsiy kasalliklarning laboratoriya modellarini yaratish va yangi dori vositalarini
sinashda muhim imkoniyatlarga ega. Regenerativ tibbiyotning asosiy magsadi
shikastlangan to‘gima va organlarning tuzilishi yoki funksiyasini tiklashga garatilgan
biologik yondashuvlarni ishlab chigishdir. Gematopoetik ildiz  hujayra
transplantatsiyasi ayrim gematologik va immunologik kasalliklarni davolashda klinik
amaliyotga joriy etilgan muhim hujayraviy texnologiyalardan biridir. Boshqga ko‘plab
hujayraviy davolash yo‘nalishlari esa hali klinik tadqiqot yoki eksperimental rivojlanish
bosgichida bo‘lib, ularning xavfsizligi va samaradorligini alohida baholash talab etiladi.
Hujayra muhandisligining yana bir muhim yo‘nalishi genetik modifikatsiyalangan
immun hujayralardan foydalanishdir. Jumladan, CAR-T hujayra terapiyasida
bemorning T-limfotsitlari maxsus antigenlarni tanib olishga moslashtiriladi. Ushbu
texnologiya ayrim gematologik malign kasalliklarni davolashda go‘llanilmoqgda. Shu
bilan birga, CAR-T terapiyasi sitokin ajralish sindromi, nevrologik toksiklik va boshga
jiddiy nojo‘ya ta’sirlar bilan bog‘liq bo‘lishi mumkin. Shuning uchun bunday davolash

usullari maxsus tayyorgarlikka ega klinik markazlarda amalga oshiriladi.

Genetik tadgiqgotlar, immunogenetika va hujayra texnologiyalarining o‘zaro
integratsiyasi. Tibbiy va molekulyar biologiyaning ushbu uch yo‘nalishi mustaqil ilmiy
sohalar bo‘lishiga garamay, zamonaviy tibbiyotda ular o‘zaro uzviy bog‘liq holda
rivojlanmoqda. Genetik tadgigotlar kasallikning molekulyar sabablarini aniglash
imkonini bersa, immunogenetika organizmning immunologik javob xususiyatlarini
tushuntiradi. Hujayra texnologiyalari esa ayrim hollarda ushbu bilimlar asosida yangi
terapevtik yondashuvlarni yaratishga xizmat giladi. Masalan, onkogematologiyada
o‘sma hujayralarining molekulyar xususiyatlarini aniglash, immunologik markerlarni
baholash va genetik modifikatsiyalangan hujayralardan foydalanish bir-birini

to‘ldiruvchi ilmiy-amaliy yo‘nalishlardir. Bundan tashqari, genom tahrirlash
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texnologiyalari, jumladan CRISPR-Cas tizimi, genlarning funksiyalarini o‘rganish va

ayrim irsiy kasalliklarni davolashga garatilgan tadqiqotlarda qo‘llanilmoqda. CRISPR

asosidagi ayrim somatik hujayra terapiyalari muayyan mamlakatlarda aniq kasalliklar

uchun tartibga soluvchi organlar tomonidan tasdiglangan. Birog genom tahrirlashning

barcha usullari klinik go‘llash uchun yetarlicha o‘rganilgan deb hisoblanmaydi. Ushbu

texnologiyalarni keng qo‘llashdan oldin genetik o‘zgarishlarning anigligi, kutilmagan

molekulyar ta’sirlar, uzog muddatli xavfsizlik va bioetik talablar chuqur baholanishi

Zarur.

Molekulyar biologik texnologiyalarning qiyosiy tavsifi

PCR

NGS

HLA genotiplash

CRISPR-Cas

iPSC

texnologiyasi

CAR-T terapiyasi

Organoid

texnologiyasi

DNKning magqsadli
fragmentlarini ko‘paytirish
Ko‘plab DNK fragmentlarining
ketma-ketligini aniglash
Immunogenetik variantlarni
aniglash

Genomning magsadli gismlarini
tahrirlash

Somatik hujayralarni pluripotent

holatga qayta dasturlash

T-limfotsitlarni genetik
modifikatsiyalash
Hujayralardan uch o‘lchamli

to‘gimasimon modellar yaratish
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Tibbiy va molekulyar biologiyada bioetik muammolar va istigbolli
yo‘nalishlar. Molekulyar genetika va hujayra texnologiyalarining rivojlanishi bilan bir
gatorda muhim bioetik va huquqgiy masalalar ham yuzaga kelmogda. Genetik
tadqgiqotlar natijasida olingan ma’lumotlar insonning irsiy xususiyatlari, ayrim
kasalliklarga moyilligi va biologik garindoshlik munosabatlari hagida ma’lumot berishi
mumkin. Shu sababli genetik axborotning maxfiyligini ta’minlash, bemorning
xabardor roziligini olish va genetik natijalarni mas’uliyat bilan talgin qilish muhim
hisoblanadi. Hujayra texnologiyalarida esa biologik materialning kelib chiqishi, donor
roziligi, hujayralarni uzog muddat saqlash, laboratoriya xavfsizligi va eksperimental
muolajalarni klinik amaliyotga joriy etish masalalari alohida e’tibor talab qiladi.
Aynigsa, inson embrioni genomini tahrirlash, irsiy o‘zgarishlarni keyingi avlodlarga
uzatish ehtimoli va genetik texnologiyalardan foydalanishda ijtimoiy tenglikni
ta’minlash masalalari xalgaro ilmiy hamjamiyatda keng muhokama gilinmoqda.
Kelajakda tibbiy va molekulyar biologiyaning rivojlanishi ko‘p omilli kasalliklarning
genetik mexanizmlarini chuqurroq tushunish, yagona hujayra darajasidagi genomik
tahlillarni takomillashtirish, fazoviy transkriptomika, organoid modellar va sun’iy
intellekt yordamida biologik ma’lumotlarni qgayta ishlash bilan bog‘liq bo‘lishi
kutilmoqda. Bunday yondashuvlar individual tibbiyot imkoniyatlarini kengaytirishi
mumkin. Biroq ularning klinik samaradorligi va xavfsizligi yugori sifatli ilmiy

tadgiqgotlar orgali tasdiglanishi lozim.
XULOSA

Tibbiy va molekulyar biologiya zamonaviy tibbiyotning fundamental ilmiy
asoslaridan biri  bo‘lib, genetik tadgigotlar, immunogenetika va hujayra
texnologiyalarining rivojlanishi kasalliklarni aniglash, ularning patogenezini tushunish
va yangi davolash strategiyalarini ishlab chigish imkoniyatlarini kengaytirmoqda.

Genetik tadgiqotlar irsiy va orttirilgan kasalliklarning molekulyar xususiyatlarini
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aniglashda, immunogenetika immunologik moslik va immun javobning individual
farglarini o‘rganishda, hujayra texnologiyalari esa regenerativ tibbiyot va ayrim
magqsadli terapiya yo‘nalishlarini rivojlantirishda muhim ahamiyatga ega. Ushbu
yo‘nalishlarning integratsiyasi personalizatsiyalashgan tibbiyotning ilmiy asoslarini
mustahkamlab, diagnostika va davolashni bemorning individual biologik
xususiyatlariga moslashtirish imkoniyatini yaratadi. Shu bilan birga, molekulyar va
hujayraviy texnologiyalarni klinik amaliyotga joriy etishda ilmiy asoslanganlik,
xavfsizlik, samaradorlik, bioetik me’yorlar va genetik ma’lumotlarning maxfiyligini

ta’minlash ustuvor ahamiyat kasb etishi zarur.
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QUANTITATIVE AND QUALITATIVE ANALYSIS OF THE RESULTS OF
EXPERIMENTAL INSTRUCTION
Abdurasulova Nilufar Abdusalim qizi
2nd-year doctoral candidate at UzZSWLU (Uzbek State World Languages University)
and Senior Lecturer in English Language Teaching Methodology.
Abstract: This article examines the effectiveness of experimental instruction through
the integration of quantitative and qualitative research approaches. Particular attention
i1s given to evaluating students’ academic performance, cognitive engagement, and
learning outcomes using statistical indicators, classroom observations, and reflective
feedback. The study explores how numerical measurements and qualitative
interpretations complement each other in identifying changes in learners’ knowledge,
motivation, and independent thinking. Emphasis is placed on the methodological
importance of combining measurable educational outcomes with contextual evidence
to ensure a comprehensive and reliable assessment of instructional effectiveness.
Keywords: experimental instruction, quantitative analysis, qualitative analysis,
educational effectiveness, learning outcomes, statistical assessment, cognitive
engagement, mixed-methods research, pedagogical experiment, instructional
evaluation.
INTRODUCTION
The effectiveness of educational innovation cannot be determined solely by
introducing new teaching methods or observing immediate improvements in students’
academic performance. A meaningful evaluation of experimental instruction requires
systematic evidence that reflects both measurable learning outcomes and the
underlying processes through which knowledge is acquired. In this regard, quantitative
and qualitative analysis provides complementary perspectives for understanding the
actual impact of instructional interventions on students’ cognitive development,
academic achievement, and learning behavior. Quantitative analysis focuses on
measurable indicators such as assessment scores, achievement levels, task completion
rates, and differences between experimental and control groups. These indicators make
it possible to identify patterns of academic progress and evaluate the statistical
significance of observed changes. However, numerical results alone cannot fully
explain why particular instructional strategies succeed or fail. Students’ motivation,
classroom interaction, learning difficulties, and individual responses to teaching
methods require qualitative investigation. Qualitative analysis addresses these
dimensions through classroom observations, interviews, reflective feedback, and the
interpretation of students’ learning experiences. Integrating both approaches allows
researchers to examine not only the outcomes of experimental instruction but also the
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pedagogical conditions influencing those outcomes. Such methodological integration
strengthens the interpretation of research findings and reduces the limitations
associated with relying on a single source of evidence. The present study explores the
methodological foundations of quantitative and qualitative evaluation in experimental
instruction, emphasizing their complementary roles in assessing educational
effectiveness. Particular attention is devoted to the interpretation of learning outcomes,
the identification of meaningful instructional changes, and the development of
evidence-based recommendations for improving teaching practices.

MAIN BODY

The evaluation of experimental instruction requires a systematic examination of
changes in students’ academic achievement, cognitive engagement, and learning
behavior. Quantitative and qualitative approaches provide different but complementary
forms of evidence, allowing researchers to determine not only whether instructional
interventions produce measurable improvements but also how these changes emerge
within the learning environment. Quantitative analysis focuses on comparing students’
performance before and after experimental instruction. Pre-tests and post-tests help
identify changes in knowledge acquisition, while comparisons between experimental
and control groups provide a basis for assessing the effectiveness of the applied
teaching methods. Statistical indicators, including mean scores, standard deviations,
and measures of statistical significance, can be used to evaluate the magnitude and
reliability of observed differences. However, improvements in test results should be
interpreted cautiously, considering students’ initial proficiency, sample size, and other
factors that may influence academic performance. Qualitative analysis offers a deeper
understanding of the learning processes underlying numerical outcomes. Classroom
observations, student interviews, reflective journals, and teacher feedback reveal
changes in motivation, participation, problem-solving strategies, and independent
thinking. For example, increased classroom interaction may indicate greater cognitive
engagement, even when improvements in assessment scores remain modest. Such
findings help explain variations in students’ responses to experimental teaching
methods. The integration of quantitative and qualitative evidence is particularly
valuable when research findings appear inconsistent. A statistically measurable
improvement may coexist with difficulties in student motivation or independent task
performance. Conversely, qualitative observations may reveal positive changes in
confidence and collaborative skills that are not immediately reflected in standardized
assessments. Examining these differences prevents overly simplified interpretations of
instructional effectiveness. The reliability of experimental findings also depends on
methodological consistency. Clearly defined assessment criteria, comparable learning
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conditions, appropriate research instruments, and systematic data collection strengthen
the credibility of the analysis. Qualitative evidence should be interpreted through
transparent coding procedures, while quantitative results require suitable statistical
methods and consideration of potential limitations. A combined analytical approach
therefore provides a more comprehensive understanding of experimental instruction.
By connecting measurable academic outcomes with students’ actual learning
experiences, researchers can identify effective pedagogical strategies, recognize areas
requiring improvement, and develop evidence-based recommendations for future
educational practice.

CONCLUSION

The integration of quantitative and qualitative analysis provides a comprehensive
framework for evaluating the effectiveness of experimental instruction. While
quantitative indicators reveal measurable changes in academic performance,
qualitative evidence explains the cognitive, motivational, and behavioral factors
underlying these outcomes. Their combined application enables a more accurate
interpretation of instructional effectiveness and reduces the limitations of relying on
isolated statistical results. Consequently, a methodologically balanced evaluation
supports evidence-based pedagogical decisions, identifies opportunities for
instructional improvement, and contributes to the development of more effective and
learner-centered educational practices.
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Abstract. The article considers clothing as a cultural text that reflects both the identity
of a nation and the spirit of a historical period. Using examples from Uzbek costume
history, it shows how garments changed together with social life, economy and
aesthetics, while keeping a recognizable national character. Particular attention is paid
to the symbolic meaning of color, ornament and silhouette, and to the role of clothing
in shaping the image of modern Uzbekistan.
Keywords: clothing, national culture, costume history, symbol, ornament, color,
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Introduction
The French philosopher Roland Barthes described fashion as a system of signs, and the
sociologist Georg Simmel saw in it a balance between the wish to belong to a group
and the wish to stand out. Both ideas help us understand why clothing is often called a
"mirror of its time." A garment tells us about the climate and resources of a country,
its religion and customs, its craft skills and its contacts with other peoples. At the same
time, it changes as society changes.
The purpose of this article is to show how Uzbek clothing expresses national culture
and how it has reflected different historical periods.
Main part
1. Clothing as a cultural code. In traditional Uzbek society, a person's clothing
revealed age, marital status, region and social position. A young girl wore bright colors
and many braids; a married woman wore a headscarf of a certain type; an elderly
woman preferred calm, dark tones. Men's do'ppi differed from region to region, and an
experienced eye could tell whether a man came from Chust, Margilan, Bukhara or
Surkhandarya. Ornaments were believed to protect the wearer, and embroidered items
such as suzani and wedding garments were prepared by the family for years.
2. Clothing and historical periods. Uzbek dress clearly reflects the major stages of
the country's history:

Period Main features of clothing

Great Silk Road era Silk and cotton weaving; exchange of fabrics, dyes and
patterns with China, India, Iran
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Period Main features of clothing

19th — early 20th century | Flourishing of ikat (abrbandi) weaving, layered robes,
rich embroidery, regional schools

Soviet period Spread of European-style factory clothing; national
dress kept mainly for holidays and weddings

Independence (since | Revival of national crafts, interest in heritage,
1991) emergence of Uzbek fashion designers
Present day Combination of national motifs with global trends, eco-

materials and digital design

Each period added something new, but the core elements — love for bright silk,
ornament and layered silhouette — were preserved.
3. The language of color and ornament. Color in Uzbek costume is never accidental.
Blue and turquoise are associated with the sky and purity, green with life and spring,
red with joy and protection, and white with peace and sincerity. The ikat pattern, called
abr ("cloud"), with its blurred edges, symbolizes movement and changeability — a
striking parallel to fashion itself. Ornaments such as the ram's horn (qo'chqor shoxi),
the almond and the pomegranate carry wishes for strength, health and prosperity.
4. Clothing and the image of modern Uzbekistan. Today, national dress is visible at
state celebrations, cultural festivals and international events. Uzbek ikat and
embroidery have appeared on global runways and in museum exhibitions abroad. For
the country, clothing has become part of its cultural diplomacy: through fabrics and
costumes, the world learns about Uzbek history and hospitality. For young people,
wearing elements of national dress is a way of expressing pride in their roots while
remaining modern.
Conclusion
Clothing 1s a living document of culture. It preserves the memory of a nation and, at
the same time, records the changes of each epoch. Uzbek costume shows that national
identity can survive major historical changes if it is supported by craft traditions and
understood by new generations. Modern designers, by reading the "language" of
traditional dress, can create clothing that speaks both about the nation and about our
time.
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