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TECHNICAL SCIENCES

COMPARATIVE ASSESSMENT OF THE FATTY ACID COMPOSITION
OF SOY MILK AND COW'S MILK
Kadirova N.B.!, Abdurahimov A.A.%, Salixanova D.S.?
(Republic of Uzbekistan)

Kadirova Nafisaxon Bannobovna — Doctor of Technical Sciences, Professor,
FERGANA STATE TECHNICAL UNIVERSITY,
FERGANA,
2Abdurahimov Ahror Anvarovich — Doctor of Technical Sciences, Professor,
TASHKENT INSTITUTE OF CHEMICAL TECHNOLOGY,
3Salixanova Dilnoza Sayidakbarovna — Doctor of Technical Sciences, Professor,
INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY OF THE ACADEMY OF SCIENCES OF THE
REPUBLIC OF UZBEKISTAN,
TASHKENT,
REPUBLIC OF UZBEKISTAN

Abstract: the thesis presents a comparative analysis of the fatty acid composition of cow's milk,
industrial soy milk and soy milk obtained by the proposed technology. The results show that cow's
milk is characterized by a higher proportion of saturated fatty acids, whereas soy milk samples
contain a higher level of unsaturated fatty acids, including linoleic, oleic and y-linolenic acids.
Keywords: soy milk, cow's milk, fatty acids, gas chromatography, unsaturated fatty acids,
nutritional value.

CPABHUTEJIBHASI OHEHKA )KUPHOKUCJIOTHOI'O COCTABA
COEBOI'O 1 KOPOBBEI'O MOJIOKA
Kanuposa H.B.', AGaypaxumon A.A.%2, Caauxanosa /I.C.}
(Pecny0s1uka Y30eKHCTaH)

'Kaouposa Hagucaxon bannobosna — npogeccop, 0okmop mexnuueckux Hayx,
Depeanckuil 20Cy0apCmeeHHbI MeXHUYeCKull yHugepcumenn,
2. Qepeana,
2A60ypaxumos Axpop Aneaposuu - npogheccop, 00KmMop mexHu4ecKux Hayx,
TawikenmcKul XUMUKO-MEXHOI02UYECKULL UHCIUIMYm,
3Canuxanoea JJunnosza CatiuoakbaposHa - npogeccop, OOKmMop mexHu4eckux Haykx,
Hnecmumym obweil u neopeanuyeckoti xumuu Axademuu Hayk Pecnyoauxu Ysoexucman,
2. Tawrenm,
Pecnybauxa Y3bexucman

Anuomauuﬂ: 6 cmambe pacCMompeHbl ocobennocmu HCUPHOKUCTIONHO20 cocmaea coesoco U
Kopoebeco MOJ0Kd, onpedeﬂﬂiowue ux nuujeeyro yemHHocmso, 6u0ﬂ02ult€CKyi0 AKmMmueHocms U
mexHoJjiocuyecKkoe 3HauveHue. Hpoeeaeﬂo CpasHerue Kopoebeco MOJIoKd, Ccoesoco MOJloKa
NPOMBIUUTIEHHO20 npoweodcmsa U coe6oco MoaoKd, nojiy4eHnoco no npedﬂomceHHoﬁ MEexXHOJI02UulU.
Yemanoeneno, umo KOpOo68b€e MOJIOKO omau4daencst 6blCOKUM codepofcaﬂueM HACBIWEHHBIX HCUPHBLX
Kuciaom, mo20a Kax coesoe MONOKO xapakmepuszyemcs npeo6ﬂa0anueM HEHACLIWEHHbIX JHCUPHBLX
Kuciaom, 6 mom ducie /ZuHOJleGOﬂ, ONIeUHOBOU U y-]luHO]l@HOGOlZ Kucjiom.

Kniroueenvie cnosa: coesoe MOJIOKO, KOPpOB8be MOJIOKO, IHCUPHbLE KUCTIONbL, cA30645 xpoxwamoepa(ﬁuﬂ,
HACbIWEHHRblE HCUPHbLE KUCTIOMbL, NOJIUHEHACLIUWIEHHRblE JICUPHbLE KUCTIOMbL, nuljesdast YeHHOCMb.

X(HpHOKHCHOTHLIﬁ COCTaB COCBOI'0 U KOPOBBLETO MOJIOKA UMECT BAXKHOC 3HAYCHUC ITPU OLICHKEC
UX TIHIIEBOMH IEHHOCTH, YCBOSACMOCTH, OHOJIOTHYECKON aKTMBHOCTA M BIUSHHS Ha OpraHusm
genmoBeka. Ilo COCTaBy »XHWPHBIX KHUCJIOT HJaHHBIE BHUJABI MOJIOKAa CYIIECTBEHHO Pa3JIMYarOTCA. B
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KOPOBbEM MOJIOKE Mpeo0afaloT HaCHIIICHHBIE XUPHBIE KUCIOTHI, TOI/Ia KaAK B COCBOM MOJIOKE
OoJIbIlIe TIPEACTABICHBl HEHACHIIICHHBIC JXHPHBIC KUCIOTHI, OCOOCHHO JIMHOJIEBAsl M OJICHHOBAS
KUCIOTHI [1].

B xupoBoil (aze KOpOBBEro MOJIOKA OCHOBHOE€ MECTO 3aHHUMAIOT MaJIbMUTHHOBAS,
MHUPHUCTHHOBAsI, CTEAPUHOBAsI U OJIEMHOBAst KUCIOTHI [2]. Kpome Toro, B cocTaBe MOJIOYHOTO XKHpa
MPUCYTCTBYIOT KOPOTKOLECTIOUYCYHBIC XWUPHBIC KHCJIOTHI MaclidHas, KallpoOHOBasd, KalpujoBasd H
KanpuHOBasi, (GOPMHPYIOLINE XapaKTepHbIE BKYC M apoMaT MOJIOUHBIX NPOIYKTOB. B coeBom
MOJIOKE OCHOBHBIMHU KXUPHBIMH KUCJIOTaMHU ABJAIOTCA JIMHOJIEBAsdA, OJICMHOBAdA, MaJbMUTHHOBAs U
JIMHOJICHOBAsI KUCIIOTHI, YTO COOTBETCTBYET OCOOCHHOCTSIM PACTUTENBHBIX Macen [3].

OmnpeneneHne XUPHOKHCIOTHOTO COCTaBa COEBOTO MOJIOKA SIBJISIETCSI Ba)KHBIM 3JIEMEHTOM
KOHTpPOJIA KauecTBa, TaK KaK MO3BOJISIET OLCHUTh HAIW4YNE MHIMBHIYaJIbHBIX OMera-3, omMera-6 u
oMera-9 KHUCIOT, a TaKKe WX NOTCHIMabHble OMOAKTHBHBIC CBOWCTBAa. B mccnemoBaHnu ObuM
COIOCTABJICHBl 00pa3libl COEBOr0 MOJIOKAa C MaccoBoW nojed sxupa 3,20 %, MoJyueHHOro IO
TIPEATIOKECHHON TEXHOJIOTHH, ¥ TIPOMBIIIIIEHHOTO COEBOTO MOJIOKA POCCHHCKOTO IMPOM3BOJICTBA C
*KupHOCTBIO 1,5 %. CpaBHUTENBHBIA aHAIN3 JKUPHOKHCIOTHOI'O COCTaBa IMPOBOJMIICS METOAOM
ra3oBO# xpomarorpaduu.

PesynbraThl aHanu3a >XKUpHOH (ha3bl KOPOBBHETO MOJIOKA, MPOMBIIIIEHHOTO COEBOTO MOJIOKA U
COEBOTO MOJIOKA, IOJIydEHHOTO IO IIPEUIOKCHHOW TEXHOJIOTHMH, INpeACTaBicHbI B Tabmuie 1.
[onyueHHbIE TaHHBIE CBUETENBCTBYIOT O TOM, YTO IO COJAEPKAHHIO OTAENBHBIX KHUPHBIX KUCIOT
ONBITHBI 00pa3el; COeBOro MOJOKa B ps/ie CIydaeB IPEBOCXOMUT KOHTPOJIBHBIA 00pasery
MIPOMBIIIIEHHOTO COEBOTO MOJIOKA.

Tabnuya 1. JKupHokuciomuulii cocmas sHcupogoil hpazvl anbmepHAmuEHbIX PACMUMenIbHbIX MOLOYHbIX

NPOOYKMO8 U KOPOBbE2O MOJIOKA.

IMoka3arenn Kopossbe CoeBoe M0J10KO CoeBoe M0J10KO
MOJIOKO (Poccus) (Y30ekucran)
HacpblleHHbIe JKHPHbIE KHCIOThI
Macnsinast (C4:0) 2,688+0,086 - -
Kamnponosas (C6:0) 1,935+0,106 - -
Kanpmunosas (C8:0) 1,268+0,088 - -
Kanpunosas (C10:0) 3,043+0,225 - -
Jlaypunonas (C12:0) 3,477+0,192 - -
Mupucrunosas (C14:0) 11,207+0,379 0,101+0,379 0,107+0,279
[enranexanosas (C15:0) - 0,090+0,379 0,092+0,179
MMamsmuturoBast (C16:0) 26,466+0,519 12,420+0,119 12,460+0,120
Maprapunosas (C17:0) - 0,902+0,120 0,101+0,130
Creapunosas (C18:0) 13,906+0,687 3,866+0,187 3,856+0,177
Apaxunoas (C20:0) 0,176+0,010 0,276+0,010 0,278+0,010
Berenosas (C22:0) 0,010+0,002 0,210+0,002 0,220+0,002
Jlurnouepunosas (C24:0) - 0,010+0,002 0,010+0,002
MoHoHeHachIIIeHHbIE ;KUPHbIEe KHCJI0TBI
JHeuenosas (C10:1) 0,248+0,019 - -
Mupucronennonas (C14:1) 0,952+0,072 - -
Mamsmuronentosas (C16:1) 1,098+0,041 0,122+0,112 0,121+0,111
Osennonas (C18:1) ®-9 26,764+1,235 31,060+0,001 31,090+0,002
Diikozenosas (C20:1) -9 - 0,269+0,371 0,277+0,372
IMonMHeHachIIEHHbIE JKUPHbIE KUCIOTHI
Jlunonesas (C18:2) -6 3,171+£0,116 50,684+0,010 51,406+0,010
y-nunoneHoBast (C18:3) ©-3 0,681+0,040 31,066+0,010 31,066+0,010
Npyrue 2,353+0,002 - 0,011+0,002
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Y. HACBIIIEHHBIX

64,174+0,102

17,875+0,012

17,124+0,022

% MOHOHEHACBIIIEHHBIX 29,62+0,012 31,441+0,032 31,448+0,036
2 TIOJIMHEHACHIIEHHBIX 3,852+0,001 50,684+0,052 51,406+0,025
Y -3 0,681+0,012 31,066+0,042 31,066+0,023
T w-6 3,171+0,116 50,684+0,022 51,406+0,045
z -9 26,764+1,235 31,329+0,023 31,369+0,069

IIpu oueHke coaep:kaHHsl HACBIIIEHHBIX JKUPHBIX KUCJIOT YCTAHOBJIEHO, YTO HUX CyMMapHas
JIOJIS1 B KOPOBBEM MOJIOKE 3HAUMTENFHO BHIIIE U cocTaBisieT 64,174 %, Torna Kak B COEBOM MOJIOKE
TIPOMBIIIUICHHOTO TIPOM3BOJICTBA JaHHBIA ToKas3arenb paBeH 17,875 %, a B ombsITHOM o0pasie
coeBoro Mojoka 17,124 %. D710 mNOATBEpkKAAeT BBIPAKEHHOE OTJIMYHE MOJIOUYHOTO JKHpa
JKUBOTHOTO TIPOMCXOXICHUS OT KUPOBOH (Pa3bl paCTHTEIHHOTO MOJIOYHOTO MPOayKTa. B cocraBe
KOPOBBETO MOJIOKA BBISIBJICHBI MAcCisHasl, KalpOHOBAas, KamlpuioBas, KalpuHOBas U JIAypuHOBAs
KHCJIOTBI, KOTOPBIE B 00pa3Iax coeBOTO MOJOKa He oOHapykeHbl. Hamboiiee BBICOKHE 3HAYCHUS
Cpelli HACBHIIIEHHBIX KUCIOT B KOPOBHEM MOJIOKE OTMEUEHBI JIJIsl MaJbMUTHHOBOM, CTEApUHOBOM U
MHPHCTHHOBOM KHCJIOT. B OMBITHOM 00pasiie COeBOro MOJIOKA COAEpIKaHUe CTEapHHOBOM KHCIIOTEHI
cocraBwiio 3,856 %, 4YTO HWXKE COOTBETCTBYIOIIETO TIOKa3aTels KopoBbero wojoka. Ilo
COJICP)KAHUIO MOHOHEHACBIIIEHHBIX JKUPHBIX KHUCJIOT COEBOE MOJIOKO XapaKTepH30BaiIoCh
HECKOJIFKO 0o0Jiee BBICOKAMH 3HAaUYCHHSMH II0 CPaBHEHHIO C KOPOBBHM MojokoMm. Cymma
MOHOHEHACBHIIIEHHBIX JKUPHBIX KUCIOT B ONBITHOM oOpasue cocraBuwia 31,448 %, mpu stom
CollepKaHWe OJIEMHOBOW KHCIOTHI Hocturio 31,090 %. [laHHBIA MOKa3aTens BBINIE, YeM B
KOPOBBEM MOJIOKE, T'Jie I0JIsl OJIEMHOBOW KHCIIOTHI cocTaBmia 26,764 %. Haubonee cymecTBeHHbIE
pa3NnuYMs BBISBICHBI IO MOJMHEHACHIIICHHBIM XHPHBIM KHCIIOTaM. B ombBITHOM 00pasie coeBoro
MOJIOKa CyMMapHas J10Jisl IOJMHEHACHIIIEHHBIX JKUPHBIX KUCIOT cocTaBmia 51,406 %, Torna kak B
KOpPOBBEM MOJIOKE NTaHHBIA TMoKa3aTenb OblT paBeH 3,852 %. Bricokoe cojaepikaHHe JTHHOJIECBOU
KHUCIIOTBl -6 M 7Y-JIMHOJIEHOBOW KHUCJIOTHl ®-3 CBUACTEIBCTBYET O BBICOKOM MHUIIEBOW U
OMOJIOTUYECKOI LIEHHOCTH COEBOTO MOJIOKA, MOJYYCHHOTO IO MPEI0KEHHON TEXHOIOTHH.

Takum 00pa3oM, CpaBHUTEIBHBIN aHAIN3 ITOKA3aJl, YTO KOPOBbE MOJIOKO OTJIMYAETCS BEICOKUM
COJIEP’)KAHUEM  HACBIIIEHHBIX JKUPHBIX KHUCIIOT, SBJISIIOIIMXCS BaXXHBIM  JHEPreTUYECKUM
KOMIIOHEHTOM, OJTHAKO MX M30BITOYHOE MOTPEOIEHIE MOKET CIIOCOOCTBOBATD MOBBIIICHUIO YPOBHS
xoJiectepuHa B KpoBu. CoeBO€ MOJIOKO, HApPOTHUB, XapaKTEPU3YETCs] BBICOKUM COJAEPKaHUEM
HEHACHIIIEHHBIX JKAPHBIX KHUCIOT, YTO IMOBBINIAET €ro 3HaueHHe Kak (YHKIHOHAIBHOTO H
MUETHYeCKOTO  Tpoaykra. [lomydeHHBIE  pe3yiabTaThl  MOATBEPKIAIOT  MEPCHEKTHBHOCTH
NPUMEHEHHsI TPEAJIOKEHHOW TEXHOJOTHHM TOJYYEHHsT COEBOTO MOJIOKA C  YJIy4IIEHHBIM
KUPHOKHUCIOTHBIM COCTaBOM.
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ECONOMICS

DEMOGRAPHIC ASPECTS OF SUSTAINABLE DEVELOPMENT IN
THE NAKHCHIVAN AUTONOMOUS RESPUBLIC
Nagiyev K.Z. (Republic of Azerbaijan)

Nagiyev Kazim Zeynalovich - Doctor of Philosophy in Economics,
NAKHCHIVAN STATE UNIVERSITY,
Leading researcher
INSTITUTE OF NATURAL RESOURCES,
NAKHCHIVAN, REPUBLIC OF AZERBAIJAN

Abstract: Sustainable development is a process that encompasses improving people's quality of life,
developing intellectual human potential, comprehensively modernizing the production and service
sectors, ensuring food security through these transformations, enhancing the quality of public
services, conserving oil, natural gas, and other natural resources through the use of
environmentally efficient alternative energy sources, protecting the environment from pollution,
and ensuring the continuous and balanced development of ecological, economic, and social
systems.

At the present stage, the measures implemented to ensure sustainable development in the
Nakhchivan Autonomous Republic have created positive trends in population dynamics. This
article examines changes in the population of the Nakhchivan Autonomous Republic and analyzes
statistical data on the urban and rural population as well as the population by sex. The findings
indicate that, under the influence of demographic, socio-economic, national-cultural, and other
factors, positive changes have occurred in the population size of the Autonomous Republic.
Keywords: industry, agriculture, transport, population, men, women.

JEMOTPA®HUYECKUE ACIIEKTHI YCTOMYNUBOI'O PA3BBUTHSI
HAXYBIBAHCKOM ABTOHOMHOM PECITIYBJIUKHA
Harues K.3. (Azepo6aiixkanckas Pecny6iuka)

Hazuee Kasum 3etinanosuy — ooxmop gunocoguu no sxonomuxe,
Haxuvieanckuii I'ocyoapcmeennwviti Ynusepcumem,
Beoywuii nayunviii compyonux
HUnemumyma [Ipupoonvix Pecypcos,

2. Haxuwviean, Asepbaiioscanckas Pecnyonuxa

Annomayusn: ycmotuusoe passumue npedcmasisiem coO0l npoyecc, GKIIOUAIWUL NOBbIUCHUE
Kauecmea JiCU3HU HACeNeHUs, (OopMUpOsanHue UHMEeLIeKMYaIbHO20 Yelo8eyecKo20 NOmeHyuad,
KOMNJIEKCHYIO MOOEPHU3AYUIO Chep npoussoocmea u yciye, obecneyenue npooo8oabCMEEHHO
bezonacHocmu, nosviuienue Kaiecmeda npeodoCmagiiaeMblX HACENeHUr YCiye, SKOHOMUK Hedmu,
NPUPOOH020 2a3a U Opy2ux NPUPOOHBIX pPecypco8 3d CuEém UCHONb308AHUS IKOIOSUYECKU
9 PeKmusHbIX ANLIMEPHAMUBHBIX UCMOYHUKO8 DHEpP2UU, 3aWumy OKpyxicarowei cpeodvbl om
3aepsA3HeHUs, a makoce obecneuenue HenpepvbieHO20 U COANAHCUPOBAHHO2O HIKOLOSUYECKO20,
9KOHOMUYECKO20 U coyuanvHozo passumus. Ha coepemennom omane peanusyemvie 8
Haxuvieanckoii Aemownomnoii PecnyOnuxe mepvl no obecneuenuro ycmouuugoeo pazeumus
CnOCOOCmMe06anU  (HOPMUPOBAHUIO  NOJLONCUMETbHbIX MEHOEHYUli 6 OUHAMUKE YUCIEHHOCMU
Hacenenus. B cmamve uccnedytomes usmeHenus uucienHocmu Hacenenuss Haxuvieanckoii
Aemonommuoil Pecnybnuxu, a makoice ananusupylomess cmamucmuyeckue OaHHubvlie 0 20pOOCKOM U
CeNbCKOM HAceleHUU U e2o pacnpeoeieHuu no noiay. Pesynsmamol ucciedosanus nokasvieaiom,
Umo noo GIUSHUEM 0eMOZPAPUUECKUX, COYUATbHO-IKOHOMUYECKUX, HAYUOHATLHO-KYIbIMYPHBIX U
opyeux (hakmopoe 6 aBMOHOMHOU pecnyOiuKe NPOU3OULIU NOLONCUMENTbHbIE USMEHEHUsl 8
YUCTEHHOCMU HACENeHUS.
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Knwuesvie cnosa: NPOMBIUUIEHHOCMYb, CellbCKoe xosvn?cmeo, mpancnopm, HacejleHue, MyiHCHunbl,
HCEHUUHDBL.

Introduction

The Nakhchivan region, an ancient and eternal land of Azerbaijan with a rich history, culture,
and centuries-old traditions of statehood, is regarded as one of the cradles of human civilization and
has historically been one of the major centers of trade, craftsmanship, science, and culture in the
East.

The Nakhchivan Autonomous Republic, an integral part of the Republic of Azerbaijan, is
situated in the southwestern part of the Lesser Caucasus and in the southeastern part of the
Transcaucasian Plateau. Its territory extends 158 km from northwest to southeast and 75 km from
north to south. It borders the Republic of Armenia to the north and northeast (246 km), the Islamic
Republic of Iran to the south and southwest (204 km), and the Republic of Tiirkiye to the southwest
(15 km), with a total border length of 465 km. The territory of the Nakhchivan Autonomous
Republic covers 5.5 thousand square kilometres, with a population of 472.4 thousand people as of 1
January 2026. Of the total population, 167.5 thousand people (35.5%) reside in urban areas, while
304.9 thousand people (64.5%) live in rural areas. Men account for 235.8 thousand people (49.9%)
and women for 236.6 thousand people (50.1%). The population density is 85.9 persons per square
kilometre. According to the 2019 Population Census, Azerbaijanis constitute 99.7% of the
population of the Autonomous Republic, while the remaining population consists of Russians,
Kurds, and representatives of other ethnic groups. In 2019, life expectancy was 76.6 years for men
and 80.7 years for women. The Nakhchivan Autonomous Republic comprises its capital city,
Nakhchivan, which is a major industrial, scientific, and cultural center, together with seven
administrative districts: Sharur, Babek, Ordubad, Julfa, Kangarli, Shahbuz, and Sadarak. These
administrative units include six cities (Nakhchivan, Ordubad, Julfa, Sharur, Shahbuz, and Babek),
nine settlements, and 203 rural residential localities [2 p. 14].

Main Part

Following the restoration of the independence of the Republic of Azerbaijan, significant
changes occurred in the socio-economic life of both the country and the Nakhchivan Autonomous
Republic, which is an integral part of Azerbaijan. As in the rest of the country, economic
achievements in the Autonomous Republic have created new opportunities for social development.
Compared with the corresponding period of 2023, the gross domestic product (GDP) increached by
3.1% to reach 1,539,514.5 thousand manats. GDP per capita also increased by 2.5% compared with
the corresponding period of 2023, reaching 3,277.0 manats [4].

Despite having remained under blockade for more than 30 years, the sustainable development
of the Nakhchivan Autonomous Republic has been evident not only in the economic sphere but
also in other sectors. At the present stage, the measures undertaken to ensure sustainable economic
development have also generated positive trends in population growth.

According to the results of the first national population census conducted in independent
Azerbaijan on 27 January 1999, the population of the Nakhchivan Autonomous Republic amounted
to 354.1 thousand people. Of these, 95.1 thousand people (26.9%) lived in urban areas, while 259.0
thousand people (73.1%) resided in rural areas. At that time, men accounted for 174.5 thousand
people (49.3%) and women for 179.6 thousand people (50.7%) of the total population.

According to official statistical data as of 1 January 2026, the population of the Nakhchivan
Autonomous Republic reached 472.4 thousand people. Of these, 167.5 thousand people (35.5%)
live in urban areas, whereas 304.9 thousand people (64.5%) reside in rural areas. Men constitute
235.8 thousand people (49.9%) of the population, while women account for 236.6 thousand people
(50.1%).



Table 1. Population of the Nakhchivan Autonomous Republic by Sex (at the beginning of the year, thousand

persons).
For the whole For the whole
Population including population, in including population, in
size (thou- percentage percentage

years sand
people) city | village | city | village | men wo- men wo-
men men
1991 307,2 89,9 2173 29,3 70,7 151,0 156,2 49,2 50,8
1992 315,1 91,5 223,6 29,0 71,0 1549 160,2 49,2 50,8
1993 320,8 91,8 229,0 28,6 71,4 157,8 163,0 49,2 50,8
1994 326,1 92,5 233,6 28,4 71,6 159,1 167,0 48,8 51,2
1995 3319 93,3 238,6 28,1 71,9 1634 168,5 49,2 50,8
1996 337,8 94,2 243,6 27,9 72,1 166,3 171,5 49,2 50,8
1997 343,0 94,5 248.5 27,6 72,4 168.9 174,1 49,2 50,8
1998 348,0 94,3 2537 27,1 72,9 171,2 176,8 49,2 50,8
1999 354,1 95,1 259,0 26,9 73,1 174,5 179,6 49,3 50,7
2000 358,8 96,2 262,6 26,8 73,2 177,0 181,8 49,3 50,7
2001 363,1 97,1 266,0 26,7 73,3 179,2 1839 49,4 50,6
2002 366,9 97,8 269,1 26,7 73,3 181,1 1858 49,4 50,6
2003 3704 98,9 271,5 26,7 73,3 181,6 188,8 49,0 51,0
2004 3739 110,1 263.8 29.4 70,6 186,0 187.9 49,7 50,3
2005 3778 110,9 | 2669 29,4 70,6 1873 190,5 49,6 50,4
2006 382,1 111,6 | 2705 29,2 70,8 189,7 1924 49,6 50,4
2007 386,0 112,3 273,7 29,1 70,9 191,7 1943 49,7 50,3
2008 391,8 1142 | 277,6 29,1 70,9 193,0 198.8 49,3 50,7
2009 3973 1154 | 2819 29,0 71,0 197,8 199,5 49,8 50,2
2010 4024 116,7 | 2857 29,0 71,0 200,0 | 2024 49,7 50,3
2011 410,1 1195 290,6 29,1 70,9 2042 | 2059 49,8 50,2
2012 418,5 121,7 | 296,8 29,1 70,9 2082 | 2103 49,7 50,3
2013 4272 1239 | 3033 29,0 71,0 2125 | 2147 49,7 50,3
2014 4353 1272 | 308,1 29,2 70,8 216,7 | 218,6 49,8 50,2
2015 4398 1282 | 3116 29,1 70,9 219,1 220,7 49,8 50,2
2016 4444 131,0 | 3134 29,5 70,5 221,6 | 2228 49,9 50,1
2017 449,1 1324 | 316,7 29,5 70,5 224,1 225,0 49,9 50,1
2018 4528 133,6 | 3192 29,5 70,5 226,0 | 226,8 49,9 50,1
2019 456,1 1345 321,6 29,5 70,5 227,7 | 2284 49,9 50,1
2020 459.,6 135,6 | 3240 29,5 70,5 229,6 | 230,0 50,0 50,0
2021 461,7 1634 | 2983 354 64,6 230,6 | 231.,1 49,9 50,1
2022 463,1 164,0 | 299,1 35,4 64,6 2314 | 2317 50,0 50,0
2023 465,7 165,0 | 300,7 35,4 64,6 232,6 | 233,1 49,9 50,1
2024 468,6 166,2 | 3024 35,5 64,5 234,0 | 2346 49,9 50,1
2025 4709 167,1 303.8 35,5 64,5 235,1 2358 49,9 50,1
2026 4724 1675 304.9 35,5 64,5 2358 | 236,6 49,9 50,1

Note: The table was compiled by the author based on the statistical data of the State Statistical
Committee of the Nakhchivan Autonomous Republic.

As can be seen from the above table, during the 27-year period covering 1999-2026, the
population of the Nakhchivan Autonomous Republic increased by 118.3 thousand people, or
33.4%, rising from 354.1 thousand to 472.4 thousand. During the same period, the urban
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population increased by 72.4 thousand people, or 76.1%, from 95.1 thousand to 167.5 thousand,
while the rural population increased by 45.9 thousand people, or 17.7%, from 259.0 thousand to
304.9 thousand. The number of men increased by 61.3 thousand people, or 35.1%, from 174.5
thousand to 235.8 thousand, whereas the number of women increased by 57.0 thousand people, or
31.7%, from 179.6 thousand to 236.6 thousand. The increase in the population of the Nakhchivan
Autonomous Republic is associated with changes in demographic development indicators resulting
from the existing socio-economic, national-cultural, and other factors prevailing in the Autonomous
Republic.

Conclusion

The Nakhchivan Autonomous Republic, an integral part of the Republic of Azerbaijan and an
ancient homeland of the Azerbaijani people, has been inhabited by Azerbaijani Turks for thousands
of years. They laid the foundations of a strong tradition of statehood and, through great sacrifices
during different historical periods, preserved the existence of this ancient land. In the modern era,
they have continued to demonstrate determination in its development and have achieved significant
successes.

The conducted research demonstrates that the economic achievements attained in the
Nakhchivan Autonomous Republic have created new opportunities for social development.
Sustainable development covering all sectors of the economy, comprehensive advancement of the
social sphere and the healthcare system, improvement in the scope and quality of public utilities,
services, and social infrastructure, restoration of industrial enterprises and establishment of new
production facilities, implementation of comprehensive measures for the development of the
agricultural sector, creation of new jobs, enhancement of employment, reduction of poverty, and
the successful implementation of other socio-economic policies have collectively resulted in
positive changes in the population dynamics of the Autonomous Republic.
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Abstract: The article develops a risk-based governance framework for the responsible use of

artificial intelligence in credit and investment decision-making by systemically important banks.

The research combines institutional analysis, comparative regulatory analysis, process mapping

and a lifecycle approach to model risk. The proposed framework links board accountability, data

governance, independent validation, explainability, fairness, human oversight, cyber resilience and
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third-party risk within a single governance architecture. Artificial-intelligence systems are divided
into four materiality tiers, from critical decision models to low-risk assistance tools, with
differentiated approval and monitoring requirements. An original Responsible Al Governance
Index is proposed for diagnosing organisational maturity, while mandatory control gates prevent a
high aggregate score from compensating for critical weaknesses in data quality, validation or
customer protection. The framework is adapted to Uzbekistan’s 2026 reforms, including alternative
Al-based scoring for small and medium-sized businesses and the enhanced prudential importance
of domestic systemically important banks. Its practical application can support a supervisory
taxonomy, a standard model passport, controlled regulatory-sandbox testing and phased
implementation in banks.

Keywords: responsible artificial intelligence, systemically important bank, credit decision,
investment decision, model risk, explainability, fairness, human oversight, data governance,
regulatory sandbox.

PUCK-OPUEHTUPOBAHHAS MOJEJIb YIIPABJIEHUSA
OTBETCTBEHHBIM UCKYCCTBEHHBIM UHTEJIJIEKTOM B
CUCTEMHO 3HAYUMBIX BAHKAX
MmupcoartoB A.K. (Pecny0/mka Y30eKucTaH)

Mupcoamos Anuwep Kyopamyniaesuu — npedcedamens npasieHus,
AO «Hayuonanvhuill 6aHK 6HEUHEIKOHOMUYECKOL 0esmenbHOCU pecnyOuky Y30ekucmany,
2. Tawxenm, Pecnybnuxa Y30exucman

Annomayusn: 6 cmamve  pazpabomMaHa  PUCK-OPUEHMUPOBAHHAS — MOOelb  YNPAGIEHUs.
OMBEMCMEEHHbBIM NPUMEHEHUEM UCKYCCMBEHHO20 UHMELIeKMA Npu NPUHAMUY KPEOUMHbIX U
UHBECIMUYUOHHBIX ~peeHull CUCTEMHO 3HauuMblMu  Oankamu. Hccneoosanue o06vedursem
UHCIMUMYYUOHATbHBIN U CPABHUMETbHO-NPABOGOLl AHANU3, KAPMUPOBAHUE NPOYECcos U nooxoo,
OCHOGAHMBI HA  JICUSHEHHOM YuKle MOO0envHo2o pucka. llpeonazaemas mooens ceaA3viéaem
omeemcmeeHHoCmy  cogema  OauKa,  ynpagieHue  OAHHLIMU, — He3AGUCUMYIO  8ATUOAYUIO,
00BACHUMOCTb,  CHPABEONUBOCTIb,  YENOBEHeCKUll KOHMPONb, KUOEpYCmouuugoCmys U PUCKU
BHEWIHUX NOCMABWUKO8 8 eOuHylo apxumekmypy ynpaenenus. Cucmemvl UCKYCCHIBEHHO20
UHMeNIeKma pacnpeoesioncss no 4emvlpéM YPOGHAM CYUJeCMEEHHOCMU — OM KpPUMu4ecKu
SHAUUMBIX MOOeell NPUHATNUA pewerull 00 HUSKOPUCKOBBIX BCHOMO2AMENbHBIX UHCMPYMEHN08 —
¢ oughhepenyuposannviMy mpedO8aHUAMU K YymeepxcOeHuio u MoHumopuney. Ilpednooicen
a8MOpCKUtl UHOEKC 3PeNoCmu YIPAaGNeHUs. OMEeMmMCMBEHHbIM UCKYCCIMBEHHbIM UHMELIEKMOM,
O00NOAHEHHBIU 00A3AMENbHBIMU KOHMPOIbHBIMU YCA0BUAMU, HE NO360NAIOUWUMU KOMNEHCUPOBAMb
Kpumuueckue HeOOCMAmKU Ka4yecmed OAHHLIX, 6ANUOAyUU UIU 3auumbvl KIUEHMO8 6blCOKUM
umozogvim 6aniom. Moodens adanmuposana k pegopmam Yzbexucmana 2026 2o0a, exaouas
AbMEPHAMUBHBIU CKOPUHE MAT020 U CPeOHe20 DU3HEeCa HA OCHOBE UCKYCCTNBEHHO20 UHMELIeKmA U
yeunenue npyoeHyuanrbHol poau CUCMeMHO SHAUUMBIX OAHKOS.

Kntouesvle cnoea: omeemcmeeHHblll UCKYCCMBEHHbII UHMELNEKM, CUCTEMHO 3HAYUMbIU OaHK,
Kpedumuoe  peuteHue, UHBECCMUYUOHHOE  pewleHue, MOOEIbHbIll  PUCK,  O0OBACHUMOCHb,
CNpaseonu8oCcmy, Yer08eueckull KOHMpOIb, YNpasieHue OaHHbIMU, Pe2yIAMOPHAs NeCcOYHUYA.

Introduction. Artificial intelligence is moving from an auxiliary analytical technology to an
infrastructure of financial decision-making. Banks use machine learning to assess borrower risk,
detect fraud, forecast cash flows, price products, monitor portfolios, rank investment projects and
generate early-warning signals. The economic advantage is clear: a model can process more
variables, react faster to new information and identify non-linear relationships that conventional
scorecards may overlook. The same characteristics, however, create new channels of risk. A highly
accurate model may be unstable outside its training sample, rely on legally or ethically problematic
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proxy variables, reproduce historical exclusion, become dependent on a single technology provider
or generate explanations that are technically plausible but economically misleading.

These risks are especially material in systemically important banks. Their size,
interconnectedness, substitutability and role in payment and credit intermediation mean that a
failure of automated decision systems can affect not only one institution but also borrowers,
markets and financial stability. The Central Bank of Uzbekistan identified seven domestic
systemically important banks for 2026; together they represented 64 percent of banking-system
assets as of 1 October 2025 [2]. A common error in a credit model, common dependence on the
same vendor or simultaneous retraining on similarly distorted data may therefore produce
correlated portfolio decisions and amplify cyclical movements.

Uzbekistan’s policy agenda makes the issue immediate rather than theoretical. Presidential
Resolution No. PP-204 of 26 May 2026 provides for the introduction, from 1 December 2026, of an
alternative scoring model using artificial-intelligence technologies within a digital financial
platform, as well as an “Al maslahatchi” programme for entrepreneurs [1]. These measures can
expand access to finance for small and medium-sized businesses, including firms with limited
conventional credit histories. Their success nevertheless depends on whether banks can establish
governance that is proportionate to the economic significance of each Al use case.

Research problem and methods. The research problem is the absence of an integrated
governance method that translates broad principles of responsible artificial intelligence into specific
decision rights, control gates and measurable requirements for systemically important banks in an
emerging financial market. The article applies institutional analysis to determine responsibility
within the bank; comparative regulatory analysis to synthesise international practices; process
mapping to structure the Al lifecycle; and a risk-based method to differentiate controls according to
materiality. The proposed result is methodological: it is intended for subsequent calibration using
supervisory data, model inventories, validation reports and bank-level pilot projects.

Conceptual basis. Responsible artificial intelligence in banking should be understood as a
system of economic, organisational and technological arrangements under which an Al-assisted
decision remains lawful, explainable, contestable, secure and compatible with the bank’s risk
appetite and financial stability. “Explainable” means that the bank can provide an economically
meaningful reason for a decision; “contestable” means that an affected customer or employee can
request review; and “compatible with risk appetite” means that the expected return from
automation is not achieved by accepting unmeasured model, conduct or concentration risk.

The international regulatory architecture supports a lifecycle and proportional approach. The
Financial Stability Board’s 2026 consultation report presents twelve sound practices covering
organisation-wide governance, development and deployment stages, cyber and information-
technology risks, and third-party dependencies [4]. The Prudential Regulation Authority treats
model risk as a risk discipline in its own right and expects model identification, classification,
governance, development, independent validation and risk mitigation [5]. The NIST Al Risk
Management Framework organises responsible practice around the functions Govern, Map,
Measure and Manage [6], while the Basel Committee’s principles for effective risk-data
aggregation emphasise accuracy, completeness, timeliness and adaptability of risk information [7].

Existing research also demonstrates why predictive performance alone is insufficient.
Interpretable models can be preferable to post-hoc explanations in high-stakes decisions [10].
Machine-learning credit models may improve prediction, but they can change the allocation of
credit and distribution of errors across groups [11, 12]. Explainability techniques are useful for
identifying drivers of default, yet an explanation must be stable, faithful to the model and
understandable to the decision-maker [13]. Consequently, responsible Al governance must link
statistical performance to financial, legal and social consequences.

Governance architecture. The proposed architecture begins with explicit board accountability.
The board approves the bank’s Al risk appetite, defines prohibited or restricted use cases, receives
aggregate reports on material models and ensures that incentives do not reward rapid deployment at
the expense of control quality. Senior management converts the risk appetite into policies, budgets
and organisational responsibilities. A specialised Al and Model Risk Committee should coordinate
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the chief risk officer, chief data officer, chief information officer, compliance function, internal
audit, business units and customer-protection specialists. This committee does not replace existing
credit or investment committees; it verifies that Al-assisted processes meet the additional
requirements created by model complexity, data dependence and automation.

Operational responsibility follows the three-lines model. The first line — model owners,
business units and developers — is responsible for intended use, data quality, documentation and
ongoing performance. The second line — an independent model-risk and compliance function —
sets methodology, challenges assumptions, validates models and aggregates portfolio-wide
exposure. The third line — internal audit — evaluates whether governance is effective in practice,
including the quality of board reporting, exceptions, vendor controls and remediation.
Independence is substantive only when validators have sufficient authority, competence, data
access and freedom from commercial delivery deadlines.

The central governance instrument is a complete Al inventory. It should include internally
developed models, vendor models, embedded analytics, generative-Al tools and rule-based systems
whose outputs materially influence decisions. Each inventory record should contain the owner,
purpose, users, data sources, affected customers, model version, approval date, dependencies, risk
tier, validation status, performance thresholds, fallback process and retirement date. Without an
inventory, the bank cannot identify aggregate exposure to a common dataset, algorithm, cloud

provider or external foundation model.

Table 1. Risk tiers for Al systems in a systemically important bank.

Tier Typical use and potential Minimum control requirements App r(}val.and
impact monitoring
I— Critical | Automated or strongly Full data lineage; independent Board-approved policy;
influential credit approval, | validation; explainability and Al and Model Risk
limit setting, pricing, fairness testing; stress testing; Committee approval;
provisioning, investment human override; customer appeal; | pre-deployment parallel
selection, capital or liquidity | fallback process; vendor exit plan. | run; continuous
decisions; material customer monitoring and
or prudential impact. quarterly formal review.
n— Early-warning systems, Documented purpose; validation; | Senior committee
Material | collection prioritisation, stability and drift tests; reason approval; monthly
fraud decisions, portfolio codes; override rules; security and | indicators and at least
segmentation, project third-party assessment. semi-annual
ranking and advisory revalidation.
outputs that can materially
change exposure or
customer treatment.
11— Forecasting, marketing Owner, inventory record, data- Business and risk-
Controlled | selection, operational quality checks, performance function approval;
support | optimisation, document testing, user guidance and periodic monitoring
classification and internal escalation route. proportionate to use.
analytical support with
limited direct decision
authority.
IV — Low- | Drafting, search, Approved environment; Local owner approval,
risk summarisation and confidentiality restrictions; user annual inventory
assistance | productivity tools whose training; logging and prohibition | confirmation and
outputs are reviewed before | on entering protected data into incident-based review.
use and do not determine unapproved tools.
customer or prudential
outcomes.
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Risk tiering and control gates. Table 1 operationalises proportionality. The tier is determined
by decision authority, financial materiality, number and vulnerability of affected persons,
reversibility, degree of automation, data sensitivity and systemic interconnectedness. A model used
only as one analytical input may still be Tier I when human reviewers routinely accept its output
without meaningful challenge. Conversely, a technically complex model may be Tier III when its
output has limited economic consequence and is independently reviewed.

Tiering must be complemented by mandatory control gates. Before development, the bank
confirms a legitimate purpose, a documented economic hypothesis and an accountable owner.
Before validation, data lineage, representativeness and legal basis must be demonstrated. Before
deployment, the model must pass predictive-performance, calibration, stability, explanation,
fairness, cyber-security and operational-resilience tests. Before material changes, revalidation is
required. Before retirement, the bank preserves documentation and ensures that dependent
processes have a safe replacement. A failed critical gate cannot be offset by strong results in
unrelated areas.

Responsible AI Governance Index. For comparative diagnosis, the article proposes a
Responsible Al Governance Index (RAIGI) composed of six normalised dimensions: governance
and accountability (G); data governance and lineage (D); model-lifecycle management and
validation (M); explainability and fairness (E); human oversight and customer protection (H); and
technology, cyber and third-party resilience (T). Each component is scored from 0 to 1 using
documented evidence rather than management opinion.

RAIGI = 0.20G + 0.20D + 0.20M + 0.15E + 0.15H + 0.10T.

The initial weights reflect the central role of governance, data and model control; they are not
presented as universal constants. For practical use, they should be calibrated through expert
elicitation, analytic hierarchy procedures and empirical testing against incidents, validation findings
and portfolio outcomes. The aggregate index is accompanied by gate constraints: a Tier I system
cannot be classified as adequately governed when any of D, M or H is below a bank-defined
minimum. This design prevents “compensatory scoring”, in which excellent documentation masks
weak data or nominal human oversight.

The index has three applications. At bank level, it identifies organisational bottlenecks and
supports a phased investment plan. At model level, the same dimensions can be converted into a
model passport and approval checklist. At supervisory level, aggregated scores and exceptions can
support risk-based inspections without forcing every institution to use identical technology. The
index should not become a compliance label detached from outcomes; it must be linked to observed
errors, customer complaints, overrides, drift events, incidents and remediation time.

Explainability, fairness and human control. In credit and investment decisions, explainability
has at least three audiences. Model developers need technical diagnostics; bank committees require
economic explanations of risk drivers; customers need concise and actionable reasons for an
adverse decision. A single global importance chart does not satisfy all three. The bank should test
whether explanations are faithful to the actual model, stable under small changes and consistent
with the approved economic rationale. For high-impact decisions, inherently interpretable models
or constrained model architectures should be considered when they achieve comparable risk
performance.

Fairness should not be reduced to one statistical indicator. The bank must examine data
coverage, approval rates, error rates, pricing, limit assignment and subsequent performance across
legally and economically relevant groups and regions. A difference does not automatically prove
discrimination, because underlying risk may differ; however, unexplained or unstable differences
require investigation. Proxy variables deserve particular attention: location, device, transaction
pattern or business-network information may indirectly encode protected characteristics or regional
disadvantage. The proper response is a documented causal and economic review, not mechanical
deletion of every correlated variable.

Human oversight is meaningful only when a reviewer has competence, time, information and
authority to disagree with the model. The bank should monitor both excessive overrides and the
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absence of overrides. A zero-override rate can indicate automation bias, while very high overrides
may show that the model is not useful or that business incentives conflict with risk policy. Every
override of a Tier I model should record the reason, responsible officer and outcome, creating
feedback for recalibration and training.

Third-party and concentration risk. Vendor models and cloud services can accelerate
adoption but may weaken transparency and create concentration risk. Contractual access to
documentation, performance data, incident reporting, audit rights, data location, subcontractors and
exit arrangements should be proportionate to materiality. The bank remains accountable even when
a model is supplied externally. For systemically important banks, the supervisor should also
monitor sector-wide dependence on the same vendor, dataset or foundation model, because an
operational failure or hidden bias can propagate across institutions.

Application to Uzbekistan. A practical implementation sequence for Uzbekistan may begin
with a common taxonomy and inventory template for domestic systemically important banks. The
second stage is a controlled pilot of alternative Al scoring in “shadow mode”: the model generates
decisions, but conventional committees retain authority while differences and outcomes are
observed. The third stage introduces limited production use with predefined exposure caps,
customer explanations, appeal channels and a challenger model. The fourth stage expands use only
after validation across regions, sectors and business sizes and after the bank demonstrates
operational fallback.

The Central Bank’s National Strategy for Financial Technology Development for 20262030
and regulatory-sandbox mechanism provide an institutional platform for testing innovative
solutions [3]. The sandbox should not exempt high-impact models from prudential and customer-
protection requirements. Its value lies in controlled scope, temporary parameters, enhanced
reporting and a clear graduation or termination decision. A standard supervisory model passport
could include intended use, risk tier, data map, performance and fairness metrics, validation
opinion, human-control design, material vendors, incident history and portfolio exposure.

For small and medium-sized business scoring under Resolution No. PP-204, special attention
should be paid to firms without conventional credit histories. Alternative data can reduce
information asymmetry, but incomplete digital footprints may be interpreted incorrectly as risk.
The bank should distinguish “absence of data” from “negative data”, assess regional and sectoral
representativeness and provide an alternative manual route when automated evidence is
insufficient. This creates a direct link between responsible Al and financial inclusion.

Discussion and limitations. The framework contributes by integrating prudential model risk,
customer protection and organisational accountability rather than treating them as separate
compliance topics. Its principal limitation is that the proposed index and tier thresholds require
empirical calibration. The methodology should be tested on actual model inventories and decision
outcomes, with confidentiality-preserving supervisory data. Further research should estimate how
governance maturity affects default prediction, approval quality, complaint rates, operational losses
and capital consumption.

Conclusion. Responsible artificial intelligence in a systemically important bank is not a
property of an algorithm; it is a property of the entire decision system. Effective governance
therefore requires board accountability, a complete inventory, materiality-based tiering,
independent validation, control gates, explainability, fairness review, meaningful human oversight,
operational resilience and management of third-party concentration. The proposed governance
index converts these requirements into a diagnostic structure while preserving non-negotiable
safeguards for critical models. Applied to Uzbekistan’s 2026 reforms, the framework can help
ensure that Al-based scoring expands financing and improves decision quality without transferring
hidden model risk to customers, bank capital or the financial system.
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Abstract: The paper develops an integrated methodology for assessing the readiness of commercial
banks in Uzbekistan to attract long-term financing. Readiness is interpreted as a multidimensional
capacity to obtain, service and productively allocate long-term debt and hybrid resources without
an excessive increase in liquidity, refinancing, currency and capital risks. The proposed Long-
Term Financing Readiness Index combines five blocks: financial stability, asset quality, liquidity
and funding structure, market readiness, and resilience to financial risks. The methodology
integrates regulatory filters, normalisation of indicators, expert weights determined by the analytic
hierarchy process, stress testing and sensitivity analysis. Banks are classified into four readiness
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groups, for each of which a differentiated set of financing instruments is recommended. The index
can be used by banks, regulators and the emerging Tashkent International Financial Centre as a
diagnostic and pre-investment screening tool.

Keywords: commercial banks; long-term financing, bank readiness; integrated index; liquidity,
refinancing risk; credit rating; Uzbekistan.

OIEHKA 'OTOBHOCTHU KOMMEPYECKOI'O BAHKA K
IMPUBJIEYEHUIO JOJI'OCPOYHOI'O ®PUHAHCUPOBAHMUAA:
WHTETPAJIbHBIA HHJEKC JIJISI Y3BEKHUCTAHA
CynaiimanoB A.U. (Pecny6imka Y30ekucran)

Cynaiimanos Axpom Hcamuoounosuu - couckamens
Tawxenmckuu puauan POY um. I'.B. [Inexanosea
2. Tawxenm, Pecnyonuxa Y3bexucman

Annomauusn: 6 cmamve pazpabomana UHMESPALIbHASL MEMOOUKA OYEHKU 20MOSHOCMU
KOMMepueckux 6anxog Y3bexucmauna K NpusniedeHuio  00120CPOYHO20  (DUHAHCUPOBANUSI.
TomosHnocms mpakmyemcsi, KaKk MHO2OMEPHAs CHOCOOHOCHb DAHKA NPUBTLEKAMb, 0OCIYHCUBAMb U
agpexmusHo pazmewsams 00JI20CPOUHBIE 00]208ble U 2UOPUOHbIE pecypCbl 06e3 upesmMepHO2o
pocma  puckog JIUKGUOHOCHU, PeDUHAHCUPOBAHUSL, BATIOMHO20 U KANUMAILHO20 PUCKA.
Ilpeonooicennvlii unoekc ob6veOuHsem namv OIOKOG: (DUHAHCOBYIO YCMOUYUBOCMb, KAYECBO
aKmueo8, JIUKGUOHOCb U CMPYKIMYPY DPECYPCO8, DbIHOUHYIO 20MOGHOCHbL U YCMOUYUBOCMb K
¢unancosvim puckam. Memooduka npedycmampugaem peyisimueHvle (uibmpbl, HOPMUPOSAHUE
nokazameineti, 9KCHEPMHOe ONpedeNieHue 6ec08 MEemMOOOM aHANU3A  UEPapXull, Ccmpecc-
mecmupoganue u amaiu3z uyecmeumenvHocmu. banxu pacnpedensiomcs Ha uemwvipe 2pynnvl
20mogHOCmU, OISl KAXCOOU U3 KOMOP®LIX npediazaemcs Ou@@epeHyuposanuviii.  Habop
UHCPYMEHMOG (DUHAHCUPOBANUSL.

Knrwouesvle cnosa: xommepueckue 6anKu; 00120CPOUHOE DUHAHCUPOBANUE, 20MOBHOCHb OAHKA,
UHMESPANLHBIU  UHOEKC, JUKBUOHOCMb, PUCK PEeQUHAHCUPOBAHUS, KPEOUMHbIU pelimune;
V3bexucman.

Long-term financing is a structural condition for the ability of a commercial bank to perform
maturity transformation, finance investment projects and maintain stable lending during periods of
market stress. A bank that funds long-term loans mainly with short-term and behaviourally unstable
liabilities faces a persistent refinancing problem: assets remain on the balance sheet while liabilities
must be repeatedly renewed under uncertain price and liquidity conditions. International banking
theory therefore links the quality of funding not only to its volume, but also to maturity, currency,
concentration, contractual stability and sensitivity to market shocks [1-3].

For Uzbekistan, this issue has acquired additional importance as commercial banks expand
investment lending, interact more actively with international financial institutions and enter foreign
debt markets. The establishment of the Tashkent International Financial Centre under Presidential
Decree No. UP-48 of 30 March 2026 creates an institutional basis for new channels of debt, green
and Islamic financing. However, the centre is at the formation stage, and its impact cannot yet be
treated as an observed statistical result. The immediate methodological task is therefore to
determine which banks are actually ready to use the new infrastructure and which deficiencies must
be corrected before market entry [4].

Existing bank assessments usually focus on a single dimension: capital adequacy, liquidity,
credit rating or compliance with disclosure requirements. Such partial diagnostics are insufficient
for long-term financing. A bank may have strong capital ratios but weak asset quality; it may be
liquid in the short term but retain a substantial maturity gap; or it may have acceptable financial
indicators but lack audited international reporting, investor relations and experience in issuing
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securities. Consequently, readiness should be evaluated as a system of mutually dependent
financial, market and risk-management characteristics.

The purpose of this study is to develop an integrated Long-Term Financing Readiness Index for
commercial banks in Uzbekistan and to establish a logical correspondence between the level of
readiness and the set of financing instruments available to a bank. The research combines systemic
and comparative analysis, index methods, expert assessment, the analytic hierarchy process, stress
testing and sensitivity analysis. The methodological design is based on the principle that a bank is
ready not merely when it can attract resources, but when it can service them, withstand adverse
shocks and allocate them to assets whose profitability and maturity are consistent with the structure
of the funding.

The first block of the index is financial stability. It includes the regulatory capital adequacy
ratio, Tier 1 capital adequacy, return on assets, return on equity and net interest margin. Capital
indicators reflect the bank’s loss-absorbing capacity, while profitability indicators show whether
the institution can cover the full cost of long-term borrowing. A high nominal capital ratio should
not automatically compensate for structurally weak profitability, because market funding generates
fixed servicing costs and exposes the bank to repricing risk.

The second block is asset quality. It comprises the non-performing loan ratio, coverage of
problem assets by provisions, concentration of large credit exposures and sectoral diversification of
the loan portfolio. Investors evaluate not only current profitability but also the probability that asset
deterioration will reduce future cash flows. The inclusion of concentration is especially important
because a bank with a small number of large borrowers can experience a rapid decline in credit
quality even when the average non-performing loan indicator initially appears acceptable.

The third block covers liquidity and the funding structure. It includes the liquidity coverage
ratio, the net stable funding ratio, the share of long-term liabilities, the maturity gap between assets
and liabilities and creditor concentration. The net stable funding ratio is particularly relevant
because it relates the available amount of stable funding to the required stable funding of assets
over a one-year horizon [5]. Nevertheless, regulatory compliance should be supplemented by a
detailed maturity ladder. A bank may satisfy an aggregate standard and still face a concentration of
repayments within a narrow period.

The fourth block is market readiness. It includes the availability and quality of an international
credit rating, experience in bond issuance, the completeness and timeliness of financial disclosure,
audited financial statements prepared under international standards and established relations with
international financial institutions. These indicators determine the transaction cost and speed of
market entry. Transparent reporting and a consistent investor-relations policy reduce information
asymmetry and enable investors to compare the bank with domestic and foreign peers.

The fifth block measures resilience to financial risks. It covers the open foreign-exchange
position, interest-rate risk, refinancing risk, stress-test results and the availability of hedging
instruments. This block prevents the index from rewarding an apparently cheap but excessively
risky funding structure. Foreign-currency borrowing can lower the nominal coupon but increase the
effective cost after exchange-rate depreciation and hedging expenses. Similarly, a floating-rate
instrument can create pressure on the net interest margin when international rates rise.

The methodology uses two types of indicators. For a benefit indicator, a higher value improves
readiness; examples are capital adequacy, profitability and the share of stable funding. For a cost
indicator, a lower value is preferable; examples are non-performing loans, maturity gaps and
creditor concentration. Indicators are normalised within a comparable group of banks, while hard
regulatory floors are applied before aggregation. A bank that violates a mandatory capital or
liquidity requirement cannot be assigned to the highest readiness group regardless of its score on
other dimensions.

LLTFG) =X wj*xzi) Zwj=1

where I LTF(i) is the readiness index of bank i; z ij is the normalised value of indicator j for
bank i; and w_j is the weight of indicator j. Weights should be determined through the analytic
hierarchy process with the participation of banking supervisors, treasury and risk-management
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specialists, institutional investors and independent auditors. The stability of the result is then tested
by changing the weights and the stress assumptions.

Table 1. Structure of the Long-Term Financing Readiness Index and management responses.

Readiness block

Core diagnostic indicators

Main risk identified

Recommended
management response

Financial stability

Regulatory and Tier 1 capital
adequacy; ROA; ROE; net
interest margin

Insufficient loss
absorption or inability to
cover the full funding cost

Capital plan; profitability
improvement; limits on
expensive or subordinated
instruments

NPL ratio; provision coverage;

Deterioration of cash

Portfolio remediation;

creditor concentration

Asset quality large-exposure concentration; | flows and investor provisioning; concentration
sector diversification confidence limits; sector rebalancing

Liqudityand | iR oty gap: | Ligudy pressureand |G eer

funding Y ) Y £ap; refinancing peaks » Ong

tenors; liquidity buffer

Market readiness

Credit rating; issuance
experience; IFRS audit;
disclosure quality; relations
with IFIs

High information
asymmetry and
transaction cost

Rating roadmap; investor
relations; standard data
room; audited disclosure

Risk resilience

FX position; interest-rate risk;
refinancing risk; stress tests;
hedging capacity

Unexpected increase in
effective funding cost

Hedging policy; stress
limits; currency matching;
contingency funding plan

Source: developed by the author on the basis of the dissertation research.

The classification procedure should combine absolute regulatory conditions with relative
benchmarking. After the mandatory filters are applied, banks may be divided into four groups
according to the distribution of index values and the stability of those values under stress. The high-
readiness group includes banks with strong scores in all five blocks and limited sensitivity to
adverse scenarios. Such banks may use international senior bonds, green and social bonds, sukuk
and, where justified, subordinated instruments. The sufficient-readiness group can enter syndicated
lending and domestic or regional bond markets, while simultaneously improving disclosure and
hedging capacity.

Banks with limited readiness should primarily use long-term credit lines of international
financial institutions, risk-sharing facilities and smaller private placements. These instruments
provide not only funding but also technical assistance, covenants and monitoring that can
accelerate institutional development. Banks in the low-readiness group should first implement a
corrective programme covering capital, asset quality, liquidity, reporting and risk management.
Direct access to volatile international markets would otherwise increase rather than reduce financial
vulnerability.

Stress testing is an obligatory component of the index. At a minimum, the bank should be
assessed under scenarios of higher international interest rates, depreciation of the national currency,
shortening of available maturities, deterioration of the credit rating, higher hedging costs and
temporary closure of external capital markets. The index must be recalculated after each shock. A
bank whose classification falls by two or more categories under a moderate scenario should not be
considered ready for a large market issue even if its baseline score is high.

The proposed index can be incorporated into a bank’s medium-term funding strategy. The
diagnostic stage identifies the weakest block; the management stage determines corrective
measures; the instrument-selection stage links the readiness profile to a financing matrix; and the
post-transaction stage compares the expected and actual effect on funding cost, maturity, liquidity,
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capital and long-term lending. This transforms the index from a static rating into a management
cycle.

For the Tashkent International Financial Centre, the methodology can serve as a standardised
pre-investment screening tool. A common assessment template would make banks more
comparable, reduce duplication in investor due diligence and create a transparent pipeline of
potential issuers and borrowers. The centre should not replace supervisory judgement or a credit
rating. Its role is to provide a structured diagnostic language that connects bank fundamentals,
market infrastructure and appropriate financing instruments.

The main practical advantage of the index is its differentiation. It avoids the assumption that the
same instrument is suitable for every bank. A state-owned systemically important bank, a large
private bank, a medium-sized universal bank and a bank specialising in small-business lending
have different balance-sheet structures, investor bases and risk-bearing capacities. The
methodology allows common principles to be maintained while weights, benchmarks and
instrument recommendations are adapted to the peer group.

The study concludes that readiness for long-term financing is a multidimensional characteristic
that combines financial soundness, asset quality, stable funding, market transparency and risk
resilience. The proposed integrated index creates a basis for diagnosing institutional gaps, selecting
suitable instruments and sequencing reforms. Its pilot application to a panel of commercial banks
for 2018-2025, followed by expert validation and stress testing, can support the development of a
sustainable long-term funding market in Uzbekistan and the effective use of the emerging Tashkent
International Financial Centre.
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Abstract: The article develops a sectoral model for aligning the digital competencies of
commercial bank employees with job functions, responsibility and operational risk. The study
combines human capital theory, job-function analysis, comparative review of professional
development practices in ten Uzbek commercial banks, and an in-depth research design for Asia
Alliance Bank JSC and Octobank JSCB. The model contains seven competency blocks, four
proficiency levels and differentiated requirements for seven professional-functional groups. A
multi-source assessment compares required and actual levels using self-assessment, practical
tasks, managerial assessment, expert interviews and work-result evidence. Four types of gaps are
distinguished: deficient, hidden, structural and prospective. The proposed digital professional
profile converts diagnosis into an individual development trajectory with a target level, practical
assignment, mentor, verification method and expected labor outcome. The model shifts bank
training from uniform course provision to task-specific investment in productive digital human
capital.

Keywords: digital competencies; human capital; commercial banks; professional development;
competency gap, Uzbekistan.

OTPACJIEBASI MOJIEJIb IU®POBBIX KOMIIETEHIIUA
PABOTHUKOB KOMMEPYECKHUX BAHKOB Y3BEKNCTAHA
Hynaros A.A. (Pecny0.1uka Y30eKncTaH)

IIynamos Junuioo Akmanvesuy - HayuHblii cOUCKamens,
Tawxenmckuti puruan POY um. I'.B. [lnexanosa,
2. Tawxenm, Pecnyonuxa Y3bexucman

Annomayun: 6 cmamve pazpabomana oOmpaciesdas MoOelb  CO2NACO8ANHUS  YUPPOBbIX
KOMnemeHyuti ~ paboOmHUKo8  KOMMEpYecKux  Oamkog ¢ mMpyoosvlMu  (DYHKYUAMU,
OMBEMCMBEEHHOCIbBIO U ONEPAYUOHHBIM — puckom. Hccaedosanue obveounsiem — meopuio
Yenoseueckoeo Kanumand, awaiu3 mpyoosuix QYHKYull, CPASHUMENbHOe u3yyeHue NpaKmuxu
npogheccuoHanbHO20 pazsumusi 8 0ecimu KoMMep4ecKux Oankax Y30exkucmana u yenyOnéHuwill
uccneoosamenvckuti ousaiin ona AO «Asia Alliance Bank» u AKBE «Octobanky. Mooenw exnouaem
cemb O10K08 KOMNemeHyull, yemvlpe yposHs 61a0eHus u ouggepenyuposantvie mpedosanus onsi
cemu  npogheccUOHanbHO-PYHKYUOHANbHBIX — epynn.  KomniekcHas  oyeHka  conocmagisiem
mpebyemvlil U akmuyecKuii YposHU HA OCHOBE CAMOOYEHKU, NPAKMUYECKUX 3A0aHUll, OYeHKU
PYKOBOOUmENs, IKCNEPMHO20 UHMEPEbio U noxazameneu mpyoa. Beidenenvl Oegpuyummuulii,
CKpbImblll, CIMPYKMYPHLIIL U NepCcnekmusHuiil paspeisvl. L{udposoil npogheccuonanvhviii npoduis
npeobpazyem OUAZHOCMUKY 6 UHOUGUOVAIbHYIO MPAEKMOPUID DA3GUMUSL C YeNeGbIM YPOGHEM,
NPAKMUYeCKUM 3a0aHuem, HACABHUKOM, CHOCODOM NOOMBEPHCOEHUA U OHCUOAEMBIM THPYOOBbIM
Pe3VIbmamon.

Knrwouesvle cnosa: yupposvie Komnemenyuu, yenioeyeckuti KAnumai, Kommepueckue OaHKu;
npogeccuonanvbroe pazsumue; KOMNemeHmHOCMHbIIL paspeis, Ysbexucmat.

Introduction
Digital transformation changes banking work through remote identification, mobile services,
automated lending, data analytics, open banking, cybersecurity tools and artificial intelligence.
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These technologies do not merely replace isolated operations. They redistribute tasks between
employees and information systems, increase the importance of exception handling and judgement,
and make the quality of human decisions visible in operational risk. Human capital theory treats
education and training as investment because present expenditure can generate future productivity
and income [1, 2]. In digital banking, however, the return on technology depends on
complementary employee competencies and organizational redesign. Research on automation and
digital transformation therefore emphasizes that technologies create value when they are combined
with new tasks, capabilities and work processes [3, 4].

The scale of digital banking in Uzbekistan makes this complementarity economically important.
In 2025, transactions conducted by individuals through mobile banking applications reached UZS
645.6 trillion, 1.6 times the previous-year level. Remote deposits amounted to UZS 99.3 trillion,
online microloans to UZS 38.6 trillion, and remote loan repayments to UZS 46.7 trillion [10]. The
spread of digital channels means that employee competence affects not only service speed, but also
data quality, consumer protection, cybersecurity, credit decisions and continuity of operations. At
the same time, global forecasts indicate that 39.0% of core skills may change by 2030 and that 59
of every 100 workers will require training or retraining [7].

The practical problem is that professional development is often measured by the number of
courses, training hours and certificates. These indicators describe activity, not productive
capability. A completed course does not show whether the employee can use a banking system
safely, interpret an automated recommendation, communicate with a digital client, identify a
suspicious operation or manage a technology-enabled change. Workplace research defines digital
competence as a multidimensional combination of knowledge, skills, attitudes and responsible
behavior rather than a narrow technical skill [5, 6]. Accordingly, a bank requires a sector-specific
model that links competence to a concrete labor function and an observable work outcome.

The purpose of this article is to develop such a model for commercial banks in Uzbekistan and
to show how it can be used to diagnose competency gaps and construct individual professional
development trajectories. The contribution is methodological. It integrates seven content blocks,
four proficiency levels, professional-functional differentiation and multi-source verification in one
management cycle. It also distinguishes a lack of employee capability from a lack of organizational
conditions, which is essential for avoiding unnecessary training expenditure.

Methodology

The study uses a systemic and reproduction approach to professional development, job-function
analysis, a competency-based approach, comparative analysis, content analysis of corporate
documents, benchmarking, questionnaires, practical assignments, managerial assessment, expert
interviews and case analysis. The research design has three levels. The sector level examines
digitalization and human-capital requirements in the banking system of Uzbekistan. The
organizational level compares professional development practices in ten commercial banks. The
applied level is designed for in-depth use at Asia Alliance Bank JSC and Octobank JSCB and
connects the strategy of the bank, the work of a professional-functional group and the profile of an
individual employee.

The comparative analysis indicates that Uzbek banks conduct training and professional
development, but the connection between training programs, job functions, verified competency
gaps and measurable labor outcomes remains incomplete. This conclusion does not imply that all
banks use identical practices. It identifies a common methodological weakness: training demand is
frequently formulated at the level of a broad topic, whereas investment effectiveness must be
evaluated at the level of a specific capability required for a specific task.

The proposed model therefore begins with the work process. For each position, the bank
identifies the employee's main labor functions, the digital systems and data used, the decision
consequences, the risk of error and the evidence by which successful performance can be observed.
Only then is the required competence level defined. This sequence prevents the competence
framework from becoming a generic catalogue disconnected from production.
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Structure of the sectoral model

The model includes seven interrelated competency blocks. They cover the technological,
analytical, client, product, decision, security and change-management dimensions of contemporary
banking work. Each block is interpreted through observable labor behavior rather than through

knowledge alone.

Table 1. Content blocks of the sectoral digital competency model.

Competency block

Economic and labor content

Examples of observable outcomes

Operational systems

Reliable use of core banking, workflow and
service systems in accordance with the
employee's role.

Shorter operation time; fewer repeated
entries; correct process routing.

Data and analytics

Collection, validation, interpretation and
communication of data for operational and
managerial decisions.

Higher data quality; faster analysis;
better substantiation of decisions.

Digital customer

Service, communication

resolution through remote and omnichannel

and problem

Higher first-contact resolution; fewer

Interaction . complaints; consistent digital service.
environments.
Financial Understanding and application of digital .
. . . Correct product selection; accurate
technologies and payments, lending, deposits, platforms and . .
. explanation; lower processing error.
products related product logic.

Artificial intelligence
and decision-making

Responsible use and critical evaluation of
automated recommendations and models.

Documented human review; justified
overrides; fewer uncritical decisions.

Security

Protection of information, identification of
threats and compliance with access and
incident procedures.

Fewer security violations; faster

escalation; safer data handling.

Change management

Adoption, communication and stabilization
of new digital processes, roles and
standards.

Shorter adaptation; higher use of new
systems; lower resistance and rework.

Competence in each block is assessed on four levels. The initial level reflects guided execution

of simple digital tasks. The practical level means independent performance of standard tasks. The
advanced level covers complex cases, interpretation and process improvement. The expert level
includes design, governance, mentoring and responsibility for high-risk decisions. A four-level
scale is sufficiently differentiated for development decisions while remaining understandable to
managers and employees.

The main feature of the model is differentiation by professional-functional group. Equal
requirements for all employees would produce both overtraining and undertraining. Front-office
workers need strong digital client, operational, fintech and security competencies, but do not
require the same analytical or model-governance depth as risk specialists. Data analysts and risk
employees need high levels in analytics and artificial-intelligence-supported decision-making.
Information-technology and information-security employees require expert capability in systems,
security and change. Managers require the ability to coordinate digital change across functions.
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Table 2. Differentiated requirements by professional-functional group.

Professional-functional group Priority requirements on the four-level scale

Operational systems - 3; digital customer interaction - 3; fintech and

Front office and contact center .
products - 3; security - 3.

Operational systems - 3; data and analytics - 3; fintech and products

Credit specialists - 3; Al and decision-making - 3; security - 3.

Data and analytics - 4; Al and decision-making - 4; security - 4;

Risk
sk management change management - 3.

Security - 4; operational systems - 3; analytics - 3; Al and decision-

Internal control and audit making - 3; change management - 3.

Operational systems - 4; fintech and products - 4; security - 4;

IT and information security change management - 4

Data and analytics - 4; Al and decision-making - 4; operational

Data analyti cialist .
yties specialists systems - 3; security - 3.

Change management - 4; operational systems, analytics, digital

Heads of units client, fintech, Al and security - 3.

Comprehensive assessment and gap diagnosis

A valid diagnosis must compare the required level with evidence of actual capability. Reliance
on a single test is insufficient because a worker may know the correct answer but fail to apply it in
a live process. Conversely, low self-confidence may coexist with strong performance. The
proposed assessment therefore combines self-assessment, a practical assignment, the direct
manager's assessment, an expert interview and documented work results. The exact weights can be
adapted to the risk profile of the function, but evidence that directly reflects workplace application
should receive greater weight in high-risk processes.

For employee i and competency j, the actual level can be represented as A_ij = sum(w_k x_ijk),
where x_ijk is the standardized result from evidence source k, w_k is its weight, and the weights
sum to one. The required level is R_ij. The quantitative gap is G_ij = max(0, R ij - A_ij). This
calculation is not a substitute for professional judgement. It creates a transparent basis for
discussing why development is needed and what result must be achieved.

The quantitative gap is supplemented by a qualitative classification. This is necessary because
identical numerical gaps can have different causes. A deficient gap means that actual capability is
below the current job requirement. A hidden gap occurs when formal knowledge is acceptable but
the competence is not transferred to work. A structural gap exists when the employee has the
capability but lacks access, authority, data quality, managerial support or a suitable process. A
prospective gap refers to a capability that will be required after the introduction of a new
technology or work function.

Table 3. Types of competency gaps and corresponding development decisions.

Gap type Diagnostic interpretation Appropriate response

. . T 1 i ti
The actual level is below the requirement argeted  course, ~ guided  practice,

Deficient of the current labor function. mentoring and reassessment against the
same task.

. . . Workplace  assignment,  managerial

Hidden Knowledge is present, but it is not reliably support, foedback  and  transfer

applied in the workplace. verification.
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Gap type Diagnostic interpretation Appropriate response

. . o Pr redesign hori
Capability exists, but organizational or ocess redesign, access, data, authority

Structural . .o . or system correction rather than
technological conditions prevent its use. . ..
additional training alone.
. A future technology or job function will | Advance reskilling, simulation and staged
Prospective

create a new requirement. introduction before deployment.

The complete diagnostic cycle is: definition of labor functions; establishment of the required
level; multi-source assessment of the actual level; identification of the magnitude and type of gap;
prioritization; selection of a development measure; workplace application; and reassessment. The
cycle converts competency assessment from a one-time human-resource event into a continuous
management process.

Digital professional profile and individual trajectory

The digital professional profile integrates the employee's position, labor functions, required
competencies, actual levels, identified gaps, target levels and expected work outcomes. It is not
intended to become a permanent label or a disciplinary rating. Its purpose is to organize
development decisions and to make expectations transparent. Access to individual results should
therefore be limited, and employees should be able to review the evidence and request correction
when data are inaccurate.

An individual professional development trajectory is constructed from the profile. It specifies
the competence to be developed, the target level, the learning form, a practical assignment, the
mentor or supervisor, the verification method, the deadline and the expected labor result. For
example, a credit specialist with a hidden gap in Al-supported decision-making may not need
another general course on artificial intelligence. The appropriate trajectory may be a supervised
review of a defined set of model recommendations, documentation of overrides, feedback from risk
management and confirmation that decision quality has improved.

This approach also permits different responses to the same topic. A front-office employee may
require a practical module on digital identity and customer communication; a risk specialist may
require advanced model interpretation; an internal auditor may require evidence-tracing and control
testing; a manager may require change-governance and accountability. The unit of planning is thus
not the course title but the productive capability.

Discussion

The proposed model extends general digital-competence frameworks by introducing sectoral
and functional differentiation. DigComp 2.2 provides a valuable common language for knowledge,
skills and attitudes [6], while workplace reviews show that digital competence is contextual and
role-dependent [5]. Banking requires an additional layer because the same technology can have
different economic and risk consequences across functions. The model therefore relates
competence to responsibility, error risk and observable labor outcomes.

The classification of gaps has a direct economic implication. If a structural gap is incorrectly
diagnosed as a deficient gap, the bank may repeatedly finance training without changing
performance. If a hidden gap is treated as successful learning because the employee passed a test,
the bank will overestimate its human capital. If prospective gaps are ignored until deployment,
adaptation costs and operational disruption increase. Accurate classification improves the targeting
of development resources and makes it possible to distinguish learning problems from work-
organization problems.

The model also supports internal professional mobility. A transparent profile shows which
competencies are transferable and which gaps separate an employee from a new role. This can
shorten adaptation, strengthen retention and reduce external recruitment costs. In the context of
Uzbekistan's expanding labor force and the high economic value of skilled financial-sector labor,
such internal mobility can help banks use human capital more productively [9, 10].

The study has limitations. The article presents a methodological model and an applied research
design; it does not claim that all banks have completed employee-level measurement or that the
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proposed framework has already produced causal effects. Bank-level implementation should
anonymize research data, establish measurement dates, define comparison groups where feasible
and separate observed results from scenario assumptions. Required levels and evidence weights
should be reviewed as technologies, regulations and job functions change.

Conclusion

The sectoral digital competency model creates a coherent link between banking strategy, labor
functions, employee capability and professional development. Its seven blocks cover operational
systems, data and analytics, digital customer interaction, financial technologies and products,
artificial intelligence and decision-making, security and change management. Four proficiency
levels and differentiated requirements prevent the use of a uniform standard for economically
different jobs.

The multi-source assessment method improves the reliability of diagnosis by combining
knowledge, practical behavior, managerial judgement and work-result evidence. The distinction
between deficient, hidden, structural and prospective gaps prevents training from being used as a
universal remedy. The digital professional profile and individual trajectory then translate diagnosis
into a target level, a workplace task, support, verification and an expected labor outcome. For
commercial banks in Uzbekistan, this approach provides a practical basis for investing in digital
human capital according to job requirements rather than according to the number of available
courses.
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Abstract: in the article we have presented the study and analysis of student volunteer work, the
trends in the development of student volunteer work in the context of the socialization process, and
have emphasized that volunteer work is the basis for the development of social skills, the formation
of responsibility and an active civic position. It also contributes to the development of civic
consciousness, civic education and patriotic values. Volunteering gives students the opportunity to
be directly involved in the process of developing their profession. For this purpose we conducted a
summary of the results of the research work and the proposed practical and pedagogical paths,
which are based on modern approaches to university didactics, development, and social learning.
Keywords: volunteerism, socialization, initiative, psychological skills, responsibility, student
volunteer work, integration of educational elements.

BOJIOHTEPCKAS PABOTA KAK CPEJACTBO COLIUAJIN3ALIUN
CTYAEHTOB
Cucsin A.B.!, Cucsin C.B.” (Pecny6anka Apmenust)
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Epesanckuti eocyoapcmeentblil MeOUYUHCKULL yHUgepcumen,
2Cucsan Cycanna benuamunosna - kKanouoam neoazo2uyeckux Hayxk, OOyeHm,
Kagedpa nedazoeuxu,
Apmsinckuti 2ocydapcemeennviil nedazouieckull ynugepcumem um. X. A6ossna,
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Annomauusn: 6 cmamve nPeOCMAGIeHbl UCCIEO08AHUE U AHANU3 BOIOHMEPCKOU pabombl
cmyoenmog 6 KOHmeKCme npoyecca ux COYUAmU3ayuu, da maxice MeHOCHYUU pa3eumust
cmydenyeckozo ononmépcmea. Movl noduepkueanu, umo GONOHMEPCKAs paboma SAGasemcs
OCHOBOUL OISl PA36UMUsL COYUATILHBIX HABLIKOS, (DOPMUPOSAHUSL OMEEMCMEEHHOCMU U AKMUGHOU
epadxcoanckou nozuyuu. Ona maxdce cnocobcmeyem pazeumuio epalcoancKo20 CO3HAHUA,
2PANCOAHCKO20 8OCHUMANUSL U NAMPUOUYECKUX Yennocmell. Boronmepcmeo daem cmydenmam
B03MOINCHOCHb HENOCPEOCMBEHHO YHACBO8AMb 8 NPOYecce pazgumusi ceoell npogeccuu. B smom
KOHmeKcme 0000WeHbl  pe3yIbmamovl  NpoGeOEHHO20 HAMU UCCAe008AHUL U  HPEONOHCEeHb
nedazozudeckue HanpagieHus, OCHOBAHHbIE HA COBPEMEHHbIX NOOX00aX K YHUBEPCUMEMCKOU
ouoaxmuxe, pazgumuio U COYUaIbHOMY 00YYeHUIO.

Knrouesvle cnosa: eononmepcmeo, coyuanuzayusi, UHUYUAMUBHOCMb, NCUXOL02UYECKUE HABbIKU,
OMBEMCMEEHHOCHb,  BOJIOHMEPCKAsL  paboma  CmyoeHmos, uHmezpayusi 00pa308amenbHbIX
INeMEHMO8.

Volunteering is a unique opportunity for students to apply their theoretical knowledge in
practice, where they can gain new knowledge and skills by working with various professionals in
the labor market. It contributes to the development of civic awareness, civic education, and

patriotic values.
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According to the International Labor Organization, volunteer work is “unpaid, non-compulsory
work, that is, time given freely by individuals to perform work that is performed, either through an
organization or directly, for others outside their household.” Volunteering is voluntary, unpaid
activity for the benefit of society and individual citizens. In informal terms, volunteering is unpaid
work to help anyone in dire need. [1] Many volunteers are specifically trained in the fields in which
they work, such as medicine, education, or emergency services. Others offer their services on an as-
needed basis, such as during natural disasters.[5] Regardless of the profession, the student's
socialization process continues and deepens during his/her student years, when he/she, having
already recognized the behavioral models accepted by society in the family, at school, and in other
platforms of peer relations, and having mastered the principles of social interaction, forms his/her
own social skills, value orientations, and behavioral strategies. In this context, volunteering is seen
as an effective tool for socialization. It promotes the active participation of the individual in public
life, develops a sense of responsibility, initiative and the ability to find creative solutions to
problem situations. Volunteering thus not only strengthens social ties, but also contributes to the
holistic development of the individual as a mature and socially integrated unit [2, p. 3]. Volunteer
participation in various initiatives significantly contributes to public welfare, while simultaneously
forming a culture of mutual assistance and social responsibility. The role of volunteering is
especially important in terms of the social and professional self-expression of young people.It
offers a platform through which young people, regardless of their chosen profession, can discover
and develop their abilities in areas where they feel interested and have potential. Although young
people often have motivation and initiative, a lack of professional preparation can limit their full
participation. Volunteering in this regard acts as a means of practical learning and self-development,
through which it is possible to acquire valuable skills and experience .

Students' involvement in socially significant unpaid activities contributes to the formation of a
desire to take responsibility not only for their own lives, but also for the well-being of the entire
society [3].

At the same time, volunteer work contributes to the professional development of students by
providing them with real-world experience that enables them to broaden their horizons, improve
their cultural level, and develop social intelligence and creative abilities [4].

e We have conducted research within the framework of this topic, the goal of which is to
study student volunteer work and propose practical ways to increase its effectiveness. The
following tasks arose from the proposed goal:

e 1. to present the features of university students' volunteer work,

e 2. to study the trends in the development of students' volunteer work during the academic
years,

e 3. to propose practical ways to increase the effectiveness of students' volunteer activities.

To solve the research problems, we used the following methods:

¢ Questionnaire survey method.

e Interview method.

e Mathematical calculation methods for analyzing research results (recording, scale
compilation).

The research was conducted at Yerevan State Medical University and Armenian State
Pedagogical University. 54 students from the mentioned universities participated in the research.

Results The research allowed us to make sure that volunteer work undoubtedly contributes to
the development of students' self-confidence, self-esteem, adaptability, initiative, teamwork, and
social responsibility. It, unlike volunteer work performed by other groups in society, exhibited a
number of features. First of all, it provided students with direct contact with different social groups,
which helped develop social sensitivity and responsibility. Second, volunteering gave students the
opportunity to apply the theoretical knowledge they had acquired in practice, strengthening their
self-esteem, initiative, and professional orientation.

As a result of the analysis of the research work carried out by us within the framework of the
problem, we developed practical ways to increase the effectiveness of students' volunteer work,
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which are based on the theory of higher education, the psychology of personal development, and
modern approaches to social learning. They are aimed at the purposeful organization of students'
volunteer activities, the stimulation of this process, and increasing its effectiveness. These ways
are:

Formation of a motivational environment

Integration of educational elements into volunteering

Organization of reflexive activities

Application of active learning methods

Formation of sociocultural cooperation

Introduction of mechanisms for recognizing and encouraging volunteer experience

As a result of the research, we have also put forward some recommendations aimed at the
development of volunteering.

1. Creation of a center for organizing volunteer work at a university
. Development of systematic training and preparation programs for volunteering
. Recognition and encouragement of the value of volunteering
. Clear description of volunteering and definition of functions
. The importance of developing trust and cooperation
. Improvement of awareness and information platforms
. Promotion of students' intrinsic motivation
. Combining student internships and volunteer work

9. Development of methods for evaluating volunteering.

Conclusions

As a result of the analysis of the research work carried out by us, we have made the following
conclusions:

1. Through volunteering, students participate in various programs, which helps them gain real
work experience, develop teamwork skills and improve their social communication skills.

2. As a result of our surveys and interviews, we found out that volunteering is not limited only
to the provision of public services, but also contributes to the development of the student's
personality, creating a supportive environment for their professional and social growth.

3. The proposed pedagogical paths are based on modern approaches to university didactics,
development and social learning and can contribute to the active involvement of students in
volunteer work, exchange of experience and the formation of the psychological capabilities of a
21st century specialist.
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Abstract: The article develops a political-science interpretation of contemporary Uzbekistan—Saudi
Arabia relations by examining how investments, energy projects, transport links, and technology
initiatives become resources of strategic partnership. The analysis combines the concepts of
complex interdependence, economic statecraft, economic diplomacy, and interregionalism. It
distinguishes political mechanisms from economic instruments and proposes a sequential model
linking political initiative, diplomatic agreement, legal institutionalization, financing, project
implementation, public value, and political trust. The study argues that the strategic quality of
bilateral relations depends not on the nominal value of announced projects, but on institutional
continuity, legal certainty, implementation capacity, localization, technology transfer, and
integration with the Central Asia—Gulf Cooperation Council dialogue. The article concludes with
policy priorities for strengthening coordination and evidence-based monitoring.

Keywords: Uzbekistan, Saudi Arabia, strategic partnership, economic diplomacy, political
mechanisms, economic instruments, interregionalism, Central Asia, Gulf Cooperation Council.

OT 9 KOHOMHUYECKUX HHCTPYMEHTOB K CTPATEIT'HYECKOMY
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KanbipoB A.K. (Pecnmy0snka Y30ekucran)

Kaowipos Anuwep Kaoviposuu - 3asedyiowuti omoenom
Hucmumym cmpamezuyeckux u pecuoHanbhulx ucciedosanuti npu Ilpesudenme Pecnybauku Y3bexucman,
2. Tawxenm, Pecnyonuxa Y3bexucman

Annomayun: ¢ cmamve 0aemcs NOIUMOLOSUYECKAS UHIMEPRPEMAYUS COBPEMEHHBIX OMHOUEHUL
Vsbexucmana u Cayodosckoii Apasuu, ucciedyemcs, Kax UH8eCmMuyul, IHepeemuyeckie npoexmol,
MPAHCNOpMHble  C6A3U U MMEXHONOSUYEeCKUe — UHUYUAMuUebl  CMAHOBAMCA  pecypcamu
cmpamezuieckozo  napmuepcmea.  Amanusz  couemaem @  cebe  KOHYenyuu  CHOJHCHOU
83AUMO3ABUCUMOCTIU, IKOHOMUHECKO20 YNPAGIEHUs 20CYOAPCMEOM, IKOHOMUUECKOU OUnIOMAmuu
u medcpecuonanusma. B Hem npoeooumcs pasiuyue Medxncoy NOAUMU4ecKuUMy Mexauusmamu u
IKOHOMUHECKUMU UHCIMPYMEHMAMU U NPedaazaemcs nociedo8amenbHas Mooenb, CeA3blI8aIowas
NOIUMUHECKYI0 UHUYUAMUBY, OUNIOMAMUYECKOe CO2NaueHue, NPasogyr UHCMUMYYUOHATUZAYUIO,
@unancuposanue, peanusayuro npoeKma, 0OUWECMBEEHHYI0 YeHHOCMb U noaumuyeckoe oogepue. B
UCCTE008AHUU  YMBEPIHCOAEMCA, YMO CMpamecuieckoe Kauecmeo O8YCHMOPOHHUX OMHOUEeHUL
3a8ucum He om HOMUHATLHOU CIMOUMOCHU OOBAGIEHHBIX NPOEKMOS, . OM UHCIMUMYYUOHATLHOU
NpeemMCcmeeHHOCY, NPABOBOU  ONPEOeNeHHOCU, BO3MONCHOCHEN pearu3ayuu, JoKanu3ayul,
nepeoauu mexwoao2uti u unmezpayuu ¢ ouanrozom Cogema compyonuvecmea Llenmpanvroti A3uu u
cmpan Ilepcudckozo 3anusa. Cmamuvs 3a6epuiaemcst U3N0ACEHUEM NOTUMUYECKUX NPUOPUMEMO8
011 yCUNeHUsi KOOpOUHAYUYU U MOHUMOPUHEA, OCHOBAHHO20 HA (DAKMUYECKUX OAHHDbIX.

Knrouesvie cnosa: YVsbexucman, Cayodosckas Apasus, cmpamezuieckoe RapmHepcmeo,
IKOHOMUYECKAA OUNIOMAMUSL, NOAUMUYECKUE MEXAHUIMbL, IKOHOMUYECKUEe UHCIMPYMEHMbl,
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medxcpecuonanusm, Llenmpanvnas Aszus, Cosem compyoHuuecmea apabCKux 20cyoapcme
Ilepcudckozo 3anusa.

Introduction

The contemporary international system is increasingly shaped by the interaction of diplomacy,
investment, infrastructure, energy, and technology. Economic resources are no longer confined to
commercial exchange; they may also create long-term political commitments, alter the structure of
interdependence, and expand the foreign-policy autonomy of partner states. This transformation is
particularly visible in relations between Central Asian states and the Arab Gulf, where investment
funds, energy companies, transport operators, and technology firms operate alongside heads of
state, foreign ministries, intergovernmental commissions, and multilateral institutions.

Uzbekistan—Saudi Arabia relations provide an instructive case. Diplomatic relations established in
1992 created a formal basis for cooperation, but the partnership acquired a qualitatively different scale
after the intensification of high-level dialogue and investment diplomacy. During the Uzbek
President’s state visit to Saudi Arabia in August 2022, the parties adopted a joint statement on the
further expansion of full-scale partnership and signed fifteen documents covering energy, customs,
civil aviation, tourism, agriculture, healthcare, labor relations, and other areas [8]. In 2023, bilateral
relations became embedded in the broader Central Asia—Gulf Cooperation Council (GCC)
framework, whose joint statement linked political and security dialogue with trade, investment,
transport, food, energy and water security, green technologies, education, and cultural cooperation [9].

The research problem is therefore not whether economic cooperation exists, but under what
institutional conditions it becomes a durable political resource. Announced investment volumes
alone cannot demonstrate strategic partnership. A political-science assessment must examine the
continuity of dialogue, legal status of agreements, assignment of responsible institutions,
implementation of projects, distribution of benefits, localization, technology transfer, and capacity
to generate regional connectivity. The purpose of this article is to systematize the political
mechanisms and economic instruments of Uzbekistan—Saudi Arabia cooperation and to explain the
sequence through which they may produce strategic political effects.

Theoretical framework: interdependence, economic statecraft, and interregionalism

Complex interdependence provides the first analytical foundation. Keohane and Nye
emphasized that international relations are conducted through multiple channels and that the
hierarchy between security and economic issues is not fixed [1]. In the Uzbek—Saudi case, relations
are simultaneously conducted through presidential diplomacy, ministerial consultations, business
councils, energy companies, investment institutions, airlines, educational contacts, and religious
and humanitarian exchanges. These channels create a dense relationship in which interruption in
one sphere may affect the credibility of cooperation in others.

Economic statecraft offers a second perspective. Baldwin defined it as the use of economic
means in the service of foreign-policy objectives [2]. This does not imply that every investment
project is politically motivated in a narrow sense. Rather, the political importance of an economic
instrument depends on its capacity to create incentives, institutional commitments, reputational
effects, and long-term mutual dependence. Okano-Heijmans similarly conceptualizes economic
diplomacy as a field where commercial and strategic objectives intersect [3]. From this perspective,
a power-purchase agreement, infrastructure concession, investment fund, or aviation agreement can
simultaneously perform economic and diplomatic functions.

The third perspective is interregionalism. Hettne and Soderbaum understand regionalization as a
process involving states, institutions, firms, and social actors rather than merely geographic
proximity [4]. The Central Asia—GCC dialogue represents an emerging interregional structure: it
connects bilateral partnerships to collective political coordination and sectoral cooperation. Buzan
and Waever’s concept of regional security complexes also suggests that security and development
processes in one region increasingly interact with those in another through energy markets,
transport corridors, political crises, and transnational risks [5].

Based on these approaches, strategic partnership may be defined as an institutionalized
relationship in which long-term national interests are coordinated through regular political
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dialogue, legally supported commitments, diversified economic instruments, and mechanisms for
implementation and risk management. This definition excludes purely declarative cooperation and
differentiates a strategic partnership from a temporary concentration of commercial contracts.

Political mechanisms and economic instruments

Political mechanisms are the institutions, procedures, and diplomatic practices through which
interests are formulated, coordinated, and converted into decisions. In Uzbekistan—Saudi Arabia
relations, they include summit diplomacy, foreign-ministry consultations, the Intergovernmental
Commission, the Business Council, international treaties, sectoral road maps, parliamentary
contacts, and the Central Asia—GCC strategic dialogue. Economic instruments are the material and
organizational means through which cooperation is implemented: direct investment, project
finance, public—private partnerships, power-purchase agreements, aviation links, infrastructure

concessions, technology projects, localization measures, and training programs.

Mechanism or instrument

Primary function

Potential political effect

High-level diplomacy and
joint statements

Defines common priorities
and authorizes sectoral
negotiations

Signals political commitment and
reduces uncertainty

Intergovernmental
Commission and Business
Council

Coordinates ministries, firms,
and project pipelines

Creates continuity beyond
individual visits

International treaties and
sectoral agreements

Establishes legal obligations
and responsible authorities

Increases predictability and
implementation discipline

Investment and energy
projects

Mobilizes capital and
modernizes infrastructure

Builds long-term interdependence
and reputational stakes

Aviation, transport, and
digital infrastructure

Expands mobility, data flows,
and business connectivity

Broadens the social and regional
constituency of partnership

Central Asia—GCC dialogue

Connects bilateral
cooperation to interregional
priorities

Transforms national projects into
platforms for regional
coordination

The distinction between documents is analytically important. A joint political statement
expresses intention and strategic direction; an international treaty creates legal obligations; a
memorandum of understanding records areas of cooperation but may not provide enforceable
commitments; an investment agreement establishes project-specific rights and obligations; and a
commercial contract regulates implementation between concrete entities. Treating all signed
documents as equivalent exaggerates institutional maturity. A credible analysis must follow each
initiative through the stages of announcement, signature, legal approval, financing, construction,
and operation.

A sequential model of strategic transformation

The transformation of an economic instrument into a political resource can be represented as a
sequence: political initiative — diplomatic agreement — legal institutionalization — financing —
project implementation — public value — political trust — strategic partnership. Each transition is
conditional. Political declarations without legal or financial follow-up remain symbolic. Legally
sound projects that fail to create local value may generate infrastructure but not broad social
support. Projects that deliver public value, develop skills, and survive political or market shocks are
more likely to reinforce trust and partnership.
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The 2022 state visit illustrates the first stages of this sequence. The joint statement and fifteen
documents provided political authorization and sectoral direction; agreements and contracts worth
more than USD 14 billion were announced, including energy and infrastructure cooperation [8].
The 2023 Central Asia—GCC summit widened the strategic context by identifying shared priorities
in supply-chain resilience, transport, energy, water, green technologies, education, and security [9].
By October 2025, the official portfolio of Uzbek—Saudi projects had exceeded USD 27 billion,
while ACWA Power projects were valued at USD 15 billion; the official report also referred to
USD 2 billion in Saudi investment developed during 2025 and more than sixty weekly flights [10].
These figures demonstrate scale, but the political significance lies in the diversification from
energy toward data centers, artificial intelligence, water infrastructure, strategic minerals, utilities,
and a new international airport.

Saudi Vision 2030 reinforces this convergence. The strategy presents the Kingdom as an
investment powerhouse and a hub connecting three continents, emphasizing private-sector
partnership, economic diversification, digital infrastructure, and international economic ties [7].
Uzbekistan’s demand for capital, energy modernization, technology, transport access, and skills
therefore intersects with Saudi Arabia’s search for international investment opportunities and
strategic economic partnerships. Yet complementarity does not automatically guarantee symmetry.
Uzbekistan must ensure that projects support national industrial development, local suppliers,
workforce training, and technological capabilities rather than functioning as isolated enclaves.

Institutional conditions for sustainable partnership

First, implementation monitoring should become as important as agreement signing. A joint
digital register could classify commitments by legal status and project stage, identify responsible
institutions, and publish verified implementation milestones. This would reduce the gap between
the political visibility of announcements and the administrative complexity of delivery.

Second, diversification must be evaluated substantively. A partnership is not diversified merely
because projects are listed under different sectors. The analysis should consider the number of
independent investors, the distribution of financing instruments, the geographic spread of projects,
the participation of Uzbek firms, and the development of non-energy areas. Water management,
digital infrastructure, health, education, and logistics can broaden the partnership’s political and
social foundations.

Third, localization and knowledge transfer should be treated as diplomatic outcomes.
Requirements for local procurement, training, research cooperation, and technology transfer create
domestic constituencies that value the partnership. They also reduce vulnerability to external
financing cycles. In this sense, human-capital development is not a secondary social benefit but a
condition for durable strategic interdependence.

Fourth, bilateral initiatives should be aligned with the Central Asia—GCC agenda. The 2023
joint statement explicitly connects the two regions through transport, logistics, green energy,
innovation, education, climate resilience, and security cooperation [9]. Projects implemented in
Uzbekistan may acquire broader political value when they support regional power reliability,
transport mobility, digital connectivity, or transferable regulatory experience. Such regionalization
should be evidence-based and should not assume that every national project automatically produces
a regional effect.

Finally, risk management must be institutionalized. Dependence on a small number of large
projects or companies can create concentration risk. Geopolitical tensions in the Middle East,
changes in capital costs, contractual disputes, environmental concerns, and insufficient public
communication may affect the legitimacy and continuity of cooperation. Strategic partnership
therefore requires not only expansion but also resilience, transparency, and mechanisms for early
warning.

Conclusion

Uzbekistan—Saudi Arabia relations demonstrate how contemporary international partnerships
are constructed through the interaction of diplomacy and material cooperation. High-level political
dialogue creates opportunities, but economic instruments become strategic only when they are
legally institutionalized, financed, implemented, and converted into public value. The proposed
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classification and sequential model show that the decisive variables are continuity, implementation
capacity, diversification, localization, technology transfer, and regional alignment.

—_—
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