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ROLE OF CONTINUOUS PHYSICAL ACTIVITY MONITORING IN THE
PREDICTION OF GESTATIONAL DIABETES: OPPORTUNITIES OF
WEARABLE DEVICES

Nuratdinova Kumar Nurazizovna
Tashkent University of Information Technologies named after Muhammad al-
Khwarizmi

E-mail: nuratdinovakumar28@agmail.com

Abstract. Gestational diabetes mellitus (GDM) remains one of the most pressing
Issues in modern obstetrics, affecting up to 15-20% of pregnancies worldwide. One of
the key modifiable causes of GDM development is hypothermia. Traditional methods
for assessing physical activity based on patient self-reports often suffer from subjectivity
and low accuracy. This article examines the potential for using wearable devices
(accelerometers and smartwatches) to objectively and continuously collect data on the
motor activity of pregnant women. Special attention is paid to integrating this data into
predictive models based on machine learning. The analysis of "digital biomarkers"
allows for the early detection of carbohydrate metabolism disorders, opening up new
opportunities for personalized prevention and timely lifestyle adjustment.

Keywords: gestational diabetes, wearable devices, physical activity, monitoring,
digital healthcare, machine learning.
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AnHoranusi . ['ecrarmonnsnii caxapupii amabetr (I'CJI) ocraercst omgHOU u3
HanOoJiee aKTyaJbHBIX IPOOJEM COBPEMEHHOTO aKyIIepcTBa, 3arparuBas 10 15-20%
oepemeHHocTel BO BceM Mupe. OAHONW M3 KIIOUEBBIX MOAUPUIIUPYEMBIX MPUUUH
passutus ['CJ] sBnsiercs runoguHamus. TpaauiiMOHHbBIE METOABI OIICHKU (DU3HUECKOM
AKTUBHOCTHU, OCHOBAaHHBIE Ha CaMOOTYETAaX MAI[MEHTOB, YacTO CTPaJalT OT
CyOBEKTUBHOCTH U HU3KOW TOYHOCTU. B TaHHOH cTaThe paccMaTpUBAETCS MOTEHLIUAI
WCIIOJIb30BAaHUSI HOCHUMBIX YCTPOMCTB (aKCeJIepOMETPOB H CMapT-4acoB) JJIA
OOBEKTHUBHOTO W HEMNPEPHIBHOTO cOOpa JaHHBIX O JBUTATEIbHOM aKTUBHOCTU
O6epemennbix. (Ocoboe BHHUMaHWE yIENSIETCS HMHTETPAallMd AITHX JaHHBIX B
IPOrHOCTHYECKHE MOJIeNM Ha 0a3e MaluMHHOro oOydeHus. AHamu3 «Uu(pPOBBIX
OMOMapKepoB» TMO3BOJSIET BBISBIATH PUCKM HApPYIICHHS YTJIEBOJHOTO OOMEHa Ha
paHHHUX dTamax, 4YTO OTKPHIBAET HOBBIE BO3MOXKHOCTH IJIsl TEPCOHATM3UPOBAHHON
pO(PHUIAKTUKY U CBOEBPEMEHHOM KOPPEKIIMK 00pa3a >KU3HHU.

KuroueBble cjioBa: cecmayuonnslii caxapuslii ouabem , Hocumvle YCmpoucmea
Qu3suueckas aKmu8HOCMb, MOHUMOPUHS, YUPPOBOe 30pas8oOXpaneHue, MAauuHHOe

obyueHue.

BBenenue

B nocnennue pecstunetus HaOMOAaeTCs TI00ANTBHBIM POCT 3a00JIEBAEMOCTU
TECTAllUOHHBIM  CaxapHbIM  JUA0ETOM, 4YTO OOYCJIOBJIGHO KakK HW3MEHEHHEM
JTUATHOCTUYECKUX KPUTEPHEB, TaK M YBEIWYCHUEM YHCIIA KEHIIUH C HU30BITOYHOMN
maccoit Tena. ['CJ] comnpsokeH C Cepbe3HBIMM PHUCKaMU: MaKpOCOMHMEW IUIOJA,
MIPEIKIIAMIICHEH U TIOBBIIIIEHHOM BEPOATHOCTHIO Pa3BUTHS AuadeTa 2-ro TUIA Y MaTepH
B Oynmymem. KiroueBbIM HMHCTpYMEHTOM TMPOPUIAKTUKH TpPU3HAHA (u3udeckas
akTUBHOCTh. OHAKO Bpaud B KJIMHUYECKOW IMPAKTHUKE IMO-TIPSKHEMY OIMMPAIOTCS Ha

AHKCTBI U OIIPOCHI, KOTOPBLIC HC HArOT 00BEKTHUBHOM KapTHUHBIL. HaHI/IeHTKI/I CKJIOHHBI
4
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3aBBIIIATh HMHTEHCHUBHOCTh CBOMX TPEHHPOBOK WM  OMIMOOYHO  OLIEHUBATh
NOBCE/IHEBHYIO0 AaKTUBHOCTh. Llenbl0 MaHHOW CTaThu SIBISIETCS AaHAJIU3 TOrO, Kak
nepexo] OT CYOBbEKTHUBHBIX OINPOCOB K OOBEKTUBHOMY MOHUTOPHUHTY C IMOMOIIBIO
TPEKEPOB MOKET KAYECTBEHHO U3MEHHTD MTOAXO0 K paHHEMY BbIsIBIEHUIO pUCKOB I'C/I.
CoBpemennbie Tpekepbl (Hampumep, Apple Watch, Garmin, Fitbit) no3Bosstor
(pUKCHpPOBATh MIMPOKHUI CIEKTP JAHHBIX, BBIXOASIIMX 32 PaMKH IPOCTOTO MOJCYETa
11aroB:

o UIHTEHCHBHOCTH, HATPY3KM @ OIICHKAa 3JHepro3arpaT B MeETa0OIMYECKUX
HKBHUBAJIEHTAX.

« BapnatGe1bHOCTH CepaeYHOr0 pUTMA : WHJHUKATOP COCTOSIHUSI BEreTaTUBHOU
HEPBHOU CUCTEMBI U YPOBHS O0IIEro CTpecca OpraHu3ma.

« KayecTBO M NPOAOIKHMTEILHOCTL CHA: IE(PUIIUT CHA HAIPSIMYIO KOPPEIUPYET
C HapyLIEHUEM TOJIEPAHTHOCTHU K IIFOKO3€.

« Cusiuee noBegeHme : pUKcalMs JIUTEIbHBIX IEPUOJIOB HEMOABUKHOCTH, YTO
ABJISIETCS] He3aBUCUMBIM (pakTopom pucka ['CJI.

CBsi3b TATTEPHOB ABWKEHUS M TIMKEMHUYECKOTO mnpoduis. buoxumuueckuii
acnekT (GU3MYECKOW Harpy3Ku npu OEpEeMEHHOCTH 3aKJII0UaeTCs B aKTUBALMU OEJIKOB-
IIEPEHOCUYMKOB TJIFOKO3bl B MBIIIEYHON TKaHW. PeryisipHas aKkTMBHOCTb YMEPEHHOU
MHTEHCUBHOCTHU TIOBBIIIAET YYBCTBUTEIBHOCTh PELENTOPOB K HHCYJIWHY, CHUXKas
(PU3HOTOTUYECKYIO UHCYJIMHOPE3UCTEHTHOCTh, XapaKTEPHYIO JIJIsl BTOPOTO U TPETHETO
TPUMECTPOB. TpeKepbl MO3BOJSIOT TOYHO 3a(UKCUPOBATh «OKHA aKTUBHOCTHY,
HauOoJee OJaronpusiTHO BIMSIIOUIME HA MOCTHpPAHIUAIBHBIM (TIOCie €/bl) YPOBEHBb
caxapa.[1]

WNHTerpamnusi JaHHBIX C HOCUMBIX YCTPONUCTB B QITOPUTMbI MAIIMHHOTO O0yYEHUS
MO3BOJISIET CO3/1aBaTh IMPOTHOCTUYECKHME MOJENU C BBICOKOM CHEHU(UUYHOCTHIO.

AHanu3upysi KOMOWHAIMIO KIMHWUYECKUX MaHHbBIX (Bo3pacT, UMT) u nunamuueckux
a
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napaMeTpoB (CpeaHeIHEBHOE KOJIMUECTBO IaroB, YacToTa myJibca B mokoe), MU moxet
dbopmupoBath yugposoii obuomaprxep pucka [1'CJ/[. Takue MOJEIU CIIOCOOHBI
npencka3aTh pa3BUTHE 3a00JI€BaHUS €IIe 10 TPOBEICHUS CTaHIAPTHOTO MEPOPATLHOTO
rimtoko3oTosiepantHoro Tecta (III'TT) na 24-28 wenene. I'maBHBIM JTOCTOMHCTBOM
HCII0JIb30BAHUS TPEKEPOB ABIISIETCS 00bEeKMUBHOCHb OaHHbIX. B OTIIMYNE OT THEBHUKOB
CaAaMOKOHTpOJIS, TA€ TMalMeHTKA MOTYT HEMPOW3BOJIBHO HCKaXaTh HH(OPMAIIHIO,
aKceJIepoMeTpel  (PUKCHPYIOT  peanbHyl0  (HU3MUECKyl0  Harpy3ky, BKJIIOYas
«HEBUIAMMYI0» aKTUBHOCTB (OBITOBYIO X010y, JOMAIIHKE Jena).[2]

HenpeprIBHOCTF MOHUTOPUHTA TIO3BOJISIET Bpady BUACTHh JUHAMHUKY COCTOSIHHS B
TEYEHUE BCEW HEJENM, a HE TOJIbKO B MOMEHTHI BU3UTOB B KIMHUKY. DTO CO3Ja€T
(yHIAMEHT AJis pa3BUTHUS OUCMAHYUOHHO20 KOHMPOJIS (menemMeouyutsl): Bpad MOKET
MOJTy4aTh aBTOMATUYECKUE YBEIOMIICHUS, €CJIM YPOBEHb aKTUBHOCTH MAIUECHTKU W3
rpyNIbl pUcKa MajaeT HUKE KPUTHUECKONH OTMETKH, U CBOEBPEMEHHO KOPPEKTHUPOBATh
pexomennanuu.HecMoTpst Ha mporpecc, coxpaHsieTcss mpoOjiemMa BapHaTHBHOCTH
TOYHOCTU. J[aTUMKM pa3HBIX MPOU3BOAUTENIEH HCHOJIB3YIOT Pa3IMYHbIE AJITOPUTMBbI
00paOOTKM CHUTHAJIOB, YTO MOKET MPHUBOJUTH K PACXOXKACHUSAM B MOJCUETE
sHepro3aTpar. [pyruM BaKHBIM (DAKTOPOM SIBIISIETCS KOMNAAEHC (NPUBEPHCEHHOCTD
neyenuro). g moctpoenus touHoro mnporunosa I'CJl TpeOyercs, 4ToOBI JKEHIIUHA
HOCHJIa YCTPOMCTBO MPAKTUYECKH KPyriaocyTodHo (24/7). Ha mpakThke 3TO MOXET
BBI3BIBATh TUCKOMQOPT, pa3IpakeHne KOKH WM MPOCTYIO 3a0BIBUNBOCTH, YTO BEJET K
«IIbIpaM» B JIAaHHBIX M CHIDKACT TOYHOCTh IPOTHOCTHYECKUX Moieneil. [3]

3akioueHue

WuTerpanusi HOCHUMBIX YCTPOMCTB B CHCTEMY AHTEHATAJIbHOTO HaOMIONECHUS
MPEACTABISIET COOOW KAa4YeCTBEHHBIN TMEpPeXo]l OT TPATUIIMOHHOW OMHCATEIHHOM
MEIMIUHBI K IPEAUKTUBHON U NIEPCOHAIU3UPOBAHHOM Mozenu. IIpoBeiecHHbIN aHaINn3

MOKA3bIBAET, YTO HEMPEPHIBHBIII MOHUTOPUHT (DU3HUECKON aKTUBHOCTU MO3BOJIET HE
B
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TOJIBKO 06’beKTI/IBI/ISI/IpOBaTB AJaHHBIC O CTUJIC KHU3HU 6epeMeHH0171, HO U BBIABJIATH
CKPBITBIC ITATTCPHBI ITOBCACHUA, KOPPCIUPYIOIIHC C PUCKOM PA3BUTHA I'CCTAIIMOHHOT'O
CaxapHOTo ILI/Ia6€Ta 3a40JII'0 10 MNOABJIICHUA KIIMHHUYCECKUX CHUMIITOMOB. HGCMOTpH Ha
CyHICCTBYIOMHUC TCXHOJOTNICCKNE BbISOBBI U BOITPOCHI KOHCI)I/II[CHHI/I&J’IBHOCTI/I JaHHBIX,
NOoTCHOHAJI UCIIOJIb30BaAHUA «HI/I(prBBIX 6I/IOMapK€p0B>> B COUCTAHUU C aJITOpUTMaMU
MAIIMHHOT O 06y‘-IeHI/IH OTPOMCH. 910 OTKPBIBACT IIYTh K CO3AAHUTIO MHTCIIJICKTYaJIbHBIX
CUCTCM TOAJACPKKHU IPUHATHA Bpa‘—I€6HBIX pemeHI/Iﬁ, KOTOPBIC MOTYT 3HAYUTCIIBHO
CHM3UTh YaCTOTY OCJIOKHEHUM, cBA3aHHbIX ¢ ['C/I.
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Improvement of Technological Process Efficiency in Rolling Mills

Tashkent State Technical University named after Islam Karimov , Department of
Metal Technology master's student
Normengliyev Umidjon Abdixolig ugli

Annotation. Increasing requirements for the quality of sheet metal products,
especially their dimensional precision, make it necessary to enhance rolling
technologies, develop computer-aided systems for process parameters, and introduce
improved designs of deformation equipment. Reduced accuracy in many rolled products
negatively impacts not only metallurgical processing operations but also leads to poorer
technical and economic performance of the final products.

Key words: Technical progress, technical and economic indicators of rolled
products, Mathematical modeling, Calculation algorithm, Mathematical models of the
rolling process have been solved.

In this context, it became necessary to develop algorithms for determining optimal
rolling regimes that ensure the production of strips with the required quality while
maintaining equipment productivity. A key feature of the proposed approach is the
application of the stochastic automata method as a tool for identifying the extremum of
the objective function.Enhancing metal forming processes, particularly rolling, relies on
both theoretical analysis and experimental investigation of plastic deformation behavior.

Accordingly, the creation of rolling regimes that improve sheet accuracy—based on
mathematical models incorporating real values of metal deformation resistance and
actual deformation conditions—as well as the design of new devices for additional strip
calibration, is of significant importance.

The increasing demands placed on the quality of sheet metal products, especially
regarding dimensional precision, call for advancements in rolling technologies, the

development of computer-aided systems for process parameter design, and the
8
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introduction of improved deformation unit designs.

The method differs from those currently used in calculating optimal rolling
conditions in that it does not require simplification of mathematical models, additivity
of the objective function, and linearity of constraints.

To achieve the set goal, the following tasks were solved during the work:

* creation of a laboratory software and hardware complex for studying the
process of rolling copper and brass;

* study of force parameters on an operating rolling mill and determination of
possible fluctuations in rolling forces;

* study of the influence of contact friction on the rolling forces of metals and alloys
of a specific chemical composition;

Mathematical models of the rolling process used in algorithms for calculating
optimal modes must satisfy the conflicting requirements of simplicity and high accuracy
of calculations. Such accuracy can be ensured only if the influence of the design
parameters of the mill, the features of the distribution of elastic deformations of the
working rolls along their length at the point of contact with the rolled strip and the
influence of the random nature of the change in the parameters of the rolled product are
taken into account.

The developed models for calculating the thickness variation of the rolling strip
satisfy the specified requirements. Thus, in the model for calculating the longitudinal
thickness variation , in addition to the main factors, the combined effect of the roll and
winder beating in the thickness variation , the model for calculating the transverse
thickness variation, in contrast to the existing ones, takes into account the nature of the
distribution of radial flattening along the length of the bridge of their contact with the
rolled strip and the effect of random changes in the transverse thickness variation of the

rolled blank. The assessment of product quality and the change in parameters
g
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characterizing quality must be expressed through clear statistical criteria. This can be
achieved most fully using methods of correlation-spectral analysis.

Regression equations have been obtained that relate the values of resistance to
deformation of copper and brass with hardness indices, making it possible to expand the
areas of application of non-destructive testing methods for mechanical properties of
rolled products. One of the most universal methods of search optimization is the method
of automata optimization. The emergence of ideas of automata optimization is
associated with the creation of automatic control systems (robots) capable of replacing
humans, so the first works on the theory of automata were devoted to modeling
biological systems. The goal of the research is to build not only automata optimization

systems, but also control systems composed of groups of automata.

A f4fm-7 L, P A o A P ’4/77—77 oy
Fig.1.1. Graph of the Tsetlin machine
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The optimization method is based on the M. L. Tsetlin automaton, which is the
simplest element with an internal state that changes under the influence of the external
environment in accordance with primitive reactions such as "yes-no", "acceptable-
unacceptable”, "pleasure-displeasure”. Tsetlin's automaton has a memory depth of m and
changes internal states in accordance with the graph (Fig. 1.1). The left states of the
automaton correspond to negative actions of the automaton, the right ones - positive.
The change of states of the automaton occurs according to the direction of the arrows:
solid - with a positive reaction of the automaton to the state of the environment and
dotted - with a negative reaction. If the automaton is stochastic, then the change of states
occurs with a probability p with a positive reaction and a probability q < p in case of a
negative reaction.

An automaton optimizer composed of stochastic automata acquires the ability to
search for the extremum of functions . both simple and with ravines and several extrema.
Studies of the search efficiency of such an optimizer have shown that it decreases with
an increase in the dimension of the objective function, while the accuracy of the optimal
search increases with an increase in the memory depth of the automata. The dependence
of the actual time spent on the optimal search on the memory depth depends on the
number of variables and increases significantly only when n > 5. The spread of the search
increases with a decrease in the probability p and is not limited when p> 0.5 . This
phenomenon allows, by increasing or decreasing the probability from 1.0 to 0.5 in
accordance with the a priori

dissatisfaction or satisfaction of the search, to search for a global minimum in the
presence of several local ones.

The ability of the stochastic automaton optimizer to find a minimum is not impaired
even when random errors occur in determining the values of the objective function. In

this case, interference filtering is achieved due to the presence of memory in the
il
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automata.

The stochastic automaton optimizer is capable of solving complex problems: such
as optimizing dynamic objects, stabilizing an unstable object, and finding the optimal
structure of a slot machine.

The stochastic automaton optimizer has significant advantages over other optimal
search methods. Firstly, due to the parallel operation of the automata, the optimal search
time is reduced several times. Secondly, the reliability of the automaton method is much
higher than that of existing optimization methods, since individual failures in the
operation of the automata are equivalent to some change in the probability p and do not
change anything in the search procedure. Thirdly, the automaton optimizer works well
under conditions of nonlinearity of the constraints on the non-additivity of the objective
function, which is a significant difficulty when using the linear and dynamic
programming methods currently used to calculate optimal rolling modes.

Much attention is paid to the development of algorithms for calculating optimal
rolling modes, especially after equipping mills with automatic control systems.

The main essence of the algorithms for optimizing rolling modes is the choice of the
objective function and the mathematical apparatus for finding its extremum. In the
overwhelming majority of existing works, the additive criterion is adopted as the
objective function - the rolling cycle time, and the dynamic programming method is
adopted as the optimization apparatus. However, this method, being a powerful
optimization tool, has a number of shortcomings, consisting, firstly, of the difficulty of
approaching multidimensional problems, and secondly, of fulfilling the conditions of
additivity of the absurd function and linearity of the constraints. These conditions of the
dynamic programming method force us to simplify the objective function, taking into
account either the rolling time or the energy costs for rolling.

In the work, the method of conjugate with the method of penalty functions is used
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as a mathematical apparatus of optimization. However, the method of conjugate requires
the convexity of the objective function, its algorithm is complex near nonlinear
boundaries and requires more search time. In other studies, the method of a mathematical
model of the process is used, which, naturally, affects the decrease in the accuracy of
calculations. In addition, like the method of dynamic programming, linear programming
requires linearity of restrictions.

Methods of optimal control theory can be applied to solve problems of optimizing
motion that is described by partial differential equations. Such problems are called
distributed parameter problems.

When developing OMD technology, it is often necessary to solve the problem of
distributing deformations by passes during rolling, by draws during drawing, in order to
ensure maximum productivity while satisfying a number of restrictions that

ensure obtaining high-quality products. Let us solve one of these optimization
problems.

The problem of optimal distribution of deformations between dies of multiple wires
of a drawing machine with sliding turned out to be a problem of convex programming.
It has a single optimum point, which can be found by a direct method by some
minimization.

Let's try to find those objects of blooming, the optimization of which can be
implemented. Apparently, that part of the technology, which is connected with
mechanical movement of the processed metal and tool, can be the object of consideration
for the purpose of optimization. Almost all movement of the technology is connected
with mechanical movement. The exception is heating of metal before rolling in wells
and cleaning of rolled products after rolling on fire cleaning machines, in these cases
optimization is possible.

Conclusions
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Fundamental knowledge of rolling is essential for practical use in the design of
processing technologies for non-ferrous metals and alloys. The provided equations for
evaluating deformation and energy-force parameters are applied in determining
reduction schedules for sheets, strips, and tapes. The key energy-force characteristics of
rolling that must be assessed when selecting a rolling mill are rolling force and torque.

During cold rolling of thin sheets and strips made of hard alloys, elastic deformation
(flattening) of both the rolls and the strip occurs, while lateral spreading can be
neglected. The efficiency of the rolling process is determined by mill productivity,
material yield, and the quality of the final rolled product.
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Annotatsiya: Tezisda xalgaro arbitraj va mediatsiya jarayonlarida sun’iy intellekt
vositalaridan foydalanishda yuzaga keladigan ma’lumotlar maxfiyligi muammolari
xalgaro xususiy huquq nugtai nazaridan tahlil gilinadi. Yevropa lttifoqining 2016/679-
sonli Reglamenti (GDPR) hududiy ta’sir doirasi va xalgaro arbitrajdagi maxfiylik
tamoyili o‘rtasidagi tizimli ziddiyat o‘rganiladi. Yevropa Ittifoqi, Buyuk Britaniya va
Germaniya tajribasi qiyosiy tahlil gilinadi. Sun’iy intellekt yordamida gabul qgilingan
garorlarni 1958-yilgi Nyu-York konvensiyasi va UNCITRAL na’munaviy gonuni
doirasida tan olish va ijro etish bilan bog‘liq yuzaga kelishi mumkin bo‘lgan muammolar
yoritiladi. O‘zbekiston Respublikasi qonunchiligini takomillashtirish bo‘yicha aniq
takliflar ishlab chigiladi.

Kalit so‘zlar: sun’iy intellekt, xalqaro arbitraj, mediatsiya, GDPR, ma’lumotlar
maxfiyligi, Nyu-York konvensiyasi, kollizion normalar, EU Al Act, kiberxavfsizlik.

AHHOTanus: B 1aHHBIX Te3UCaxX C TOUKH 3pEHUS MEXTYHAPOHOTO YACTHOTO TTpaBa
AQHATM3UPYIOTCS MPOOJIeMbl KOH(PUACHIIMAIBHOCTA JTAaHHBIX, BO3HHUKAIONINE TPHU
WCIIOJIb30BAaHUM  MHCTPYMEHTOB  HMCKYCCTBEHHOTO  HMHTEJUIEKTa B  IpoIleccax
MEXyHApOJHOTO apOuTpaka u meauaiuu. Mccnemnyercs cucteMHbI KOHPIUKT MEXITY
TeppuTopuanbHoi cdepoit aeiictBust Pernamenta EC 2016/679 (GDPR) u npunmunom
KOH(DUICHIIMAIBHOCTH B MEXIyHapoaHOM apOutpaxke. [IpoBoauTcs cpaBHUTEIHHBIN
ananu3 omnbiTa EBponeiickoro Coro3a, BenukoOputanuu u I'epmanuun. OcBemiaroTcs
MOTCHITHATBHBIC MPOOJIEMBI, CBSI3aHHBIC C IPU3HAHUEM M TIPUBEACHUEM B UCTIOJTHEHUE
perieHnil  (apOUTPaKHBIX PEIICHUI), BBIHECEHHBIX C IOMOIIBIO HCKYCCTBEHHOTO
MHTEIUJICKTA, B paMKax HB}O—ﬁOpKCKOﬁ kouBeHIIMM 1958 roma m Tunosoro 3akoHa
FOHCUTPAUJIL. Pa3pabatbiBatoTcsi KOHKPETHBIE TPE/I0KEHUS IO COBEPIIICHCTBOBAHUIO
3aKoHojAaTenbcTBa PecyOnuku Y30ekucran.

KiroueBble cjioBa: WCKYCCTBCHHBIM HWHTCIUICKT, MEXIYHAPOIHBIH apOUTpak,

memuanus, GDPR, kondunenmansHOoCTh NaHHbIX, Hhro-MopKcKkas KOHBEHITHS,
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Kirish. Ragamli iqtisodiyot va sun’iy intellekt (keyingi o‘rinlarda — Sl)
texnologiyalarining jadal rivojlanishi xalqaro tijorat arbitraji va mediatsiya jarayonlarini
tubdan o‘zgartirmoqda. SI vositalari hujjatlarni avtomatik tahlil gilish (Technology-
Assisted Review), tahminiy analitika (predictive analytics), elektron dalillarni yig‘ish
(e-discovery), ko‘p tilli avtomatik tarjima va qaror loyihalarini tayyorlashda keng
qo‘llanilmoqda. SI texnologiyalarining 2022-yildan boshlab faol rivojlanishi esa hatto
qaror loyihalarini ishlab chiqgishda ham qo‘llanilish imkoniyatini yaratdi.

Birog Sl vositalarining ishlash mohiyati ulkan hajmdagi ma’lumotlarni, jumladan,
jismoniy shaxslarga doir shaxsiy ma’lumotlarni gayta ishlashga asoslangani sababli,
xalgaro arbitrajda bunday ma’lumotlar bir nechta yurisdiksiyalar bo‘ylab harakatlanadi
va Yevropa Ittifogining 2016/679-sonli Umumiy ma’lumotlarni himoya qilish
reglamenti (GDPR) [1] talablari bilan kollizion munosabatga kirishadi. Mavzuning
dolzarbligi GDPRning 3-moddasiga muvofiq belgilanadigan hududiy ta’siri tufayli
O‘zbekiston hududidagi arbitraj institutlariga ham bevosita qo‘llanilishi bilan
izohlanadi. Mazkur tezisning magsadi transchegaraviy xalgaro arbitraj va mediatsiyada
S| go‘llanilishi natijasida vujudga keladigan ma’lumotlar maxfiyligi muammolarini
xalgaro xususiy huquq nuqtai nazaridan tahlil gilish va O‘zbekiston gonunchiligini
takomillashtirish bo‘yicha takliflar ishlab chigishdan iborat.

1. Xalgaro huquqgiy amaliyot. Yevropa Ittifoqi GDPR va 2024-yil 13-iyundagi
2024/1689-sonli Sun’iy intellekt to‘g‘risidagi reglament (EU Al Act) [2] bilan SI
sohasidagi eng rivojlangan tartibga solish modeliga ega. EU Al Aktining I11 ilovasining
8(a)-bandiga muvofiq, adliya organlariga huquq normalarini aniq holatlarga tatbiq
etishda yordamlashish va muqobil nizolarni hal gilish vositasida qo‘llaniladigan Sl
tizimlari yuqori xavfli (high-risk) deb tasniflanadi va ularga inson nazorati (14-modda),

shaffoflik (13-modda), ma’lumotlar boshqaruvi (10-modda) hamda texnik hujjatlash
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(11-modda) bo‘yicha qat’iy talablar qo‘llaniladi. Yevropa Adliya Sudining 2020-yil 16-
iyuldagi C-311/18-sonli Schrems II ishi[3] ma’lumotlarni gabul qiluvchi davlatda
himoya darajasining muvofigligini (adequacy) har bir holatda alohida baholash
majburiyatini yukladi. Bu O‘zbekiston kabi himoya darajasi yetarli deb topilmagan
davlatlardagi arbitraj institutlari uchun standart shartnoma bandlariga (SCCs)
qo‘shimcha ravishda maxsus texnik xavfsizlik choralarini joriy etishni talab qiladi.

Buyuk Britaniyada 2021-yil aprel oyida “Raqamli nizolarni hal qilish qoidalari”ning
(Digital Dispute Resolution Rules) [4] gabul qilinishi sun’iy intellekt (SI) yordamida
nizolarni hal etishning huquqiy maqomini belgilashda muhim gadam bo‘ldi.
Shuningdek, Buyuk Britaniya Oliy sudining Halliburton [5] ishi bo‘yicha qarorida
arbitrning xolislikni ta’minlash borasidagi oshkoralik majburiyati keng izohlangan
bo‘lib, ushbu yondashuvni arbitrajda SI vositalarini qo‘llash natijasida yuzaga kelishi
mumkin bo‘lgan manfaatlar to‘qnashuvini oshkor etish majburiyatiga ham qiyosiy
(analogiya sifatida) tatbiq etish magsadga muvofigdir.

Bu borada Germaniya tajribasi ham alohida ahamiyat kasb etadi. Germaniya
Umumiy ma’lumotlarni himoya qilish reglamentini (GDPR) Federal ma’lumotlarni
himoya qilish to‘g‘risidagi qonun [6] orgali milliy huquq tizimiga implementatsiya
gilgan. Germaniya Fuqgarolik protsessual kodeksining 1025-1066-paragraflari
UNCITRAL Namunaviy gonuniga asoslanib arbitraj jarayonlarini tartibga solsa, 1059-
paragrafida arbitraj garorlarini bekor qgilish asosi sifatida ommaviy tartib (public policy)
goidasi gat’iy belgilangan. Germaniya Arbitraj Instituti (DIS) ning 2018-yilgi
Reglamenti [7] ragamli hujjatlar aylanmasi va jarayon samaradorligini ta'minlashga
garatilgan bo'lib, hozirgi zamon huquqiy doktrinasida ma’lumotlar himoyasi
qoidalarining qo‘pol ravishda buzilishi ommaviy tartibning (public policy) buzilishi
sifatida baholanishi mumkinligi o‘z tasdig‘ini topgan. Xalgaro miqgyosdagi huquqiy

o‘zgarishlarga kelsak, 2024-yil 17-mayda qabul qilinib, sentabr oyida Vilnyusda
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imzolash uchun ochilgan Yevropa Kengashining “Sun’iy intellekt, inson huquqlari,
demokratiya va qonun ustuvorligi to‘g‘risida”’gi Ramka konvensiyasi (CETS No. 225)
[8] SI sohasidagi ilk xalgaro huquqgiy majburiy hujjatga aylandi. Bunga parallel
ravishda, nizolarni muqobil hal etish tizimida 2019-yilgi Singapur konvensiyasi [9]
xalqaro mediatsiya kelishuvlari ijrosini ta’minlovchi yangi mexanizmni amaliyotga
joriy qildi. Sohadagi jarayonlarni tartibga soluvchi yetakchi doktrinal va “yumshoq
huquq” (soft law) manbalari sirasiga ICCA-IBA ning “Xalqaro arbitrajda ma’lumotlarni
himoya qilish bo‘yicha yo‘l xaritasi” [10], ICCA-NYC Bar-CPR ning ‘“Xalqaro
arbitrajda kiberxavfsizlik bo‘yicha protokoli” [12] hamda Kremniy vodiysi Arbitraj va
mediatsiya markazi (SVAMC) tomonidan 2024-yil aprel oyida e’lon qilingan
“Arbitrajda sun’ty intellektdan foydalanish bo‘yicha ko‘rsatmalar”i [11] kiradi. Ushbu
hujjatlar ragamli texnologiyalarni arbitrajga integratsiya qilishda fundamental
ahamiyatga ega. Institutsional darajada ICC ning 2021-yil 1-yanvardan kuchga kirgan
Tomonlar va Arbitraj tribunallari uchun ko‘rsatmasi [13] kiberxavfsizlik va elektron
hujjat aylanishi masalalarini batafsil tartibga soldi. London Xalgaro Arbitraj Sudining
(LCIA) 2020-yil reglamentining 30A-moddasi [14] ma’lumotlar himoyasi va GDPR
talablariga rioya qgilish majburiyatini bevosita mustahkamlaydi.

2. Xalgaro xususiy huquqgiy muammolar. Xalgaro arbitrajda sun'iy intellektdan
(SI) foydalanish bir gator xalgaro xususiy huqugiy muammolarni yuzaga keltiradi.
Birinchi muammo bu kollizion normalar to‘gnashuvi. Xalqaro arbitraj jarayonida bir
vaqtning o‘zida bir nechta huquqiy tartibotlarning o‘zaro raqobati kuzatiladi: taraflar
tanlagan moddiy huquq (lex contractus), arbitraj o‘tkaziladigan joy huquqi (lex arbitri),
arbitraj garori ijro etiladigan davlat gonunchiligi (lex executionis) hamda ma’lumotlar
himoyasiga doir maxsus tartibga solish rejimlari (xususan, GDPRning hududiy ta’sir1).
Ma’lumotlarni himoya qilish qoidalari o‘ta muhim imperativ xususiyatg ega bo‘lib,
ularni taraflarning kelishuvi bilan istisno qilib bo‘lmaydi. Ikkinchi muammo SI
19
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ishtirokida gabul gilingan qgarorlarni 1958-yilgi Nyu-York konvensiyasi [15] doirasida
tan olish va ijro etish masalasi. Konvensiyaning V(2)(b)-moddasida arbitraj garorini rad
etish asosi sifatida ommaviy tartibga (public policy) zidlik ko‘rsatilgan. Yevropa Ittifoqi
va Germaniya sudlari amaliyotida GDPRning fundamental tamoyillari qo‘pol ravishda
buzilishi aynan ommaviy tartibning buzilishi sifatida baholanishi o°z tasdig‘ini topgan.
Shuningdek, Konvensiyaning V(1)(b)-moddasi tarafning arbitraj jarayonida o‘z
dalillarini taqdim eta olmasligini ya’ni due process buzilishi garorni bekor gilish asosi
sifatida belgilaydi. Agar Sl vositasi yakuniy garorga hal qiluvchi ta’sir ko‘rsatgan
bo‘lsa-yu, biroq taraflar bu hagida tegishli tartibda xabardor gilinmagan bo‘lsa, aynan
ushbu modda qo‘llanilishi mumkin. Singapur konvensiyasining 5-moddasi ham xalgaro
mediatsiya kelishuvlarini tan olishni rad etishda xuddi shunday huquqgiy asoslarni
tagdim etadi. Uchinchi muammo GDPRning 22-moddasi orqali to‘liq
avtomatlashtirilgan qarorlar qabul qilishga o‘rnatilgan cheklovlardir. Unga ko‘ra,
ma’lumot subyekti fagat avtomatlashtirilgan gayta ishlashga asoslangan va o‘zi uchun
huqugiy ogibatlar keltirib chigaradigan qarorga bo‘ysunmaslik huquqiga ega. Shu bilan
birga, UNCITRAL Na’munaviy gqonunining [16] 18-moddasida kafolatlangan
taraflarning tengligi va o‘z pozitsiyasini taqdim etish imkoniyati tamoyili arbitrning
garor gabul gilish funksiyasini to‘g‘ridan-to‘g‘ri Sl tizimiga topshirishni istisno giladi.
SVAMC ko‘rsatmalarida [11] ham ushbu omil inobatga olinib, SI vositalariga ishonib
topshirilishi mumkin bo‘lmagan non-delegable functions qat’iy belgilab qo‘yilgan.
To‘rtinchi muammo arbitraj maxfiyligi hamda ma’lumot subyekti huquqlari o°rtasidagi
ziddiyat. Arbitraj jarayonining bazaviy maxfiylik tamoyili GDPRning 15-21-
moddalarida kafolatlangan ma’lumot subyektining huquqlari ma’lumot olish (15-
modda), tuzatish Kiritish (16-modda), o‘chirish yoki “unutilish huquqi” (17-modda),
gayta ishlashni cheklash (18-modda) va e’tiroz bildirish (21-modda) huquglari bilan

to‘qnashadi. Ushbu muammo arbitraj arxivlarida uzoq muddat saglanadigan hujjatlarga
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nisbatan yanada dolzarblashadi. ICCA-IBA Yo‘l xaritasi [10] bunday ziddiyatlarni
ma’lumotlarni minimallashtirish, ma’lumot yig‘ish magsadini cheklash hamda
mutanosiblik testini qo‘llash orgali muvozanatga keltirishni tavsiya giladi.

Beshinchi muammo arbitrning xolisligi va kiberxavfsizlik tahdidlari. IBAning
“Xalgaro arbitrajda manfaatlar to‘qnashuvi bo‘yicha ko‘rsatmalari”’ga [17] muvofig,
arbitr o‘ziga ma’lum bo‘lgan har ganday manfaatlar to‘qnashuvini oshkor qilishi shart.
SI vositalari qo‘llanilganda, bu majburiyat arbitrning ma’lum bir Sl tizimini ishlab
chiquvchi kompaniya bilan moliyaviy yoki kasbiy alogalarini oshkor etishini ham
qamrab oladi. Bunga qo‘shimcha ravishda, bulutli texnologiyalarga (cloud-based)
asoslangan SI platformalaridan foydalanish ma’lumotlarning maxfiyligi va butunligiga
tahdid soluvchi texnik xavflarni tug‘diradi. Xususan, ICCA-NYC Bar-CPR Protokoli
[12] bunday xavflar sirasiga sun‘iy intellekt modelini o‘qitish (trening) jarayonida
Kiritilgan maxviy ma’lumotlarning oqib chiqishi, model inversiyasi hujumlari va
uchinchi shaxs provayderlari tomonidan ma’lumotlardan ruxsatsiz foydalanish
holatlarini kiritadi.

3. O‘zbekiston huquq tizimi bilan qiyosiy tahlil. O‘zbekiston Respublikasida
mazkur sohadagi munosabatlarni tartibga solishda quyidagi asosiy gonun hujjatlari amal
giladi: UNCITRAL Namunaviy qonuni asosida ishlab chiqilgan “Xalgaro tijorat
arbitraji to‘g‘risida”gi Qonun [18], “Mediatsiya to‘g‘risida”gi Qonun [19], “Shaxsga
doir ma’lumotlar to‘g‘risida”gi Qonun [20] hamda Fugarolik protsessual kodeksi.
Ta’kidlash joizki, O°‘zbekiston 1996-yilda 1958-yilgi Nyu-York konvensiyasiga
qo‘shilgan, biroq xalqaro mediatsiya kelishuvlari ijrosini ta’minlovchi Singapur
konvensiyasini hozircha imzolamagan. Biroq O‘zbekiston Respublikasining Yevropa
Kengashining 2024-yilgi SI bo‘yicha Ramka konvensiyasini (CETS No. 225) imzolashi
hamda 2019-yilgi Singapur konvensiyasini ratifikatsiya qilish istigbollarini jiddiy ko‘rib
chiqish arbitraj va mediatsiya sohasi uchun ijobiy o‘zgarishlar oli kelgan bo‘lar edi.
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O‘tkazilgan qiyosiy tahlilda milliy gonunchilikda SI va ma'lumotlar himoyasi
bo‘yicha quyidagi huquqiy va tizimli bo‘shliglarni aniglandi: Birinchidan, “Shaxsga
doir ma’lumotlar to‘g‘risida”gi qonunda GDPRning 22-moddasiga muqobil bo‘lgan,
ya’ni shaxsning faqat avtomatlashtirilgan qarorga bo‘ysunmaslik huquqini kafolatlovchi
maxsus norma mavjud emas. Bu O‘zbekistondagi arbitraj institutlari SI tizimlaridan
foydalanganda, inson aralashuvi va nazorati ganchalik majburiy ekanligi bo‘yicha aniq
mezonlarning yo‘gligiga olib keladi. Ikkinchidan, “Xalgaro tijorat arbitraji
to‘g‘risida”gi qonun faqat an’anaviy arbitraj jarayonlariga moslashtirilgan bo‘lib, SI
vositalarini qo‘llash, ulardan foydalanilganligini oshkor etish majburiyati hamda
arbitrning Sl yordamida qaror loyihalarini tayyorlash kabi zamonaviy masalalarni
gamrab olmagan. Shu jumladan, Toshkent Xalgaro Arbitraj Markazi (TIAC)
Reglamentida ham bu borada aniq tartibga soluvchi mexanizmlar shakllantirilmagan.

Uchinchidan, xalgaro migyosda onlayn nizolarni hal gilish (ODR - Online Dispute
Resolution) tizimi jadal rivojlanayotgan bir paytda, “Mediatsiya to‘g‘risida”gi qonunda
onlayn va S| yordamidagi mediatsiya jarayonlari to‘liq tartibga solinmagan.
To‘rtinchidan, “Shaxsga doir ma’lumotlar to‘g‘risida”gi qonun O°‘zbekiston
fugarolariga oid shaxsiy ma’lumotlarni faqat respublika hududida joylashgan
serverlarda saqlashni talab etadi. Aksariyat xalgaro Sl platformalari Yevropa, AQSh
yoki xorijiy Osiyo serverlariga tayanadigan transchegaraviy xalqgaro arbitrajda, bu qoida
jiddiy to‘siq vazifasini o‘tashi mumkin. Beshinchidan, milliy sud amaliyotida ommaviy
tartib (public policy) doktrinasini SI va ma’lumotlarni himoya qilish konsepsiyalari
nuqgtai nazaridan sharhlovchi sud pretsedentlari yoki Oliy sudning hali to‘liq rasmiy
tushuntirishlari hali shakllanmagan.

Xulosa va takliflar. Olib borilgan tahlillar O‘zbekiston qonunchiligini jadal
raqamlashtirish davri va xalqaro standartlarga moslashtirish zaruratini ko‘rsatadi. SI

yordamida gabul gilingan arbitraj garorlarining xorijiy yurisdiksiyalarda muammosiz
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tan olinishini ta’minlash, transchegaraviy investitsiyalarni himoya qilish va TIACning
xalgaro migyosdagi nufuzini yanada mustahkamlash magsadida quyidagi qonunchilik
takliflari ilgari suriladi:

1. “Shaxsga doir ma’lumotlar to‘g‘risida”’gi qonunni GDPRning 22-moddasi
darajasidagi me’yor bilan to‘ldirish: ma’lumot subyektiga to‘liq avtomatlashtirilgan
garorga bo‘ysunmaslik, jarayonda inson aralashuvini talab qilish va SI tizimi
garorining mantigiy asosini bilish huquglarini tagdim etish.

2. “Xalqaro tijorat arbitraji to‘g‘risida”gi qonunga jarayonda SI vositalaridan
foydalanilganligini majburiy oshkor gilish, arbitrning garor gabbul gilish vakolatini
to‘g‘ridan-to‘g‘ri Slga topshirmaslik tamoyili va bazaviy kiberxavfsizlik standartlarini
0'zida aks ettirgan alohida modda kiritish.

3. “Mediatsiya to‘g‘risida”gi qonunni onlayn (ODR) va SI yordamidagi mediatsiya
jarayonlarini tartibga soluvchi maxsus bob bilan boyitish, bunda SI-mediatorning
funksional chegaralari va majburiyatlari doirasini qat’iy belgilash.

4. Toshkent Xalqaro Arbitraj Markazi (TTIAC) uchun SVAMC ko‘rsatmalari,
ICCA-IBA Yol xaritasi va ICCA-NYC Bar-CPR kiberxavfsizlik protokoli andozasi
asosida arbitrajda SI vositalaridan foydalanish bo‘yicha maxsus amaliy ko‘rsatmalar
ishlab chigish va amaliyotga joriy etish.

5. Ma’lumotlarning transchegaraviy erkin oqimini ta’minlash magsadida Yevropa
Ittifoqi bilan ikki tomonlama kelishuvlar tuzish choralarini ko‘rish. Bu kelajakda
O‘zbekistonning Yevropa Komissiyasidan ma’lumotlar himoyasi bo‘yicha adekvatlik
garorini olishi uchun mustahkam zamin yaratadi.

6. O‘zbekiston Respublikasi Oliy sudi tomonidan Nyu-York konvensiyasining
V(2)(b)-moddasi hamda milliy protsessual qonunchilikni qo‘llashda izchillikni

ta’minlash uchun ommaviy tartib (public policy) tushunchasini SI xatarlari va
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ma’lumotlar daxlsizligi nuqtai nazaridan keng sharhlovchi rasmiy tushuntirish
(Plenum qarori) gabul gilish.

Xulosa qilib aytganda, ilgari surilayotgan mazkur takliflar O‘zbekiston huquq
tizimini nafaqat ilg‘or xalqaro standartlarga uyg‘unlashtirish, balki uni raqamli huquq
hamda sun'lty intellekt boshgaruvi sohasidagi zamonaviy chagiriglarga to'liq
moslashtirishga qaratilgandir. Ushbu kompleks chora-tadbirlar mamlakatimizda
transchegaraviy arbitraj va mediatsiya institutlarining xalgaro nufuzi hamda
ishonchliligini oshirish bilan bir gatorda, innovatsion texnologiyalarning ma‘lumotlar
daxlsizligi va adolat tamoyillariga gat'iy rioya etgan holda, fagatgina huquq
ustuvorligiga xizmat qilishini kafolatlovchi mustahkam poydevor bo‘lib xizmat qgiladi.
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Essential Pedagogical Competences for University English Language Teachers in
Uzbekistan: Moving Toward More Effective and Modern Teaching Practices
Mukhlisa Odilova
Yangi Asr University Language Department, English Language Instructor

Email: muhlissodilova@agmail.com

Abstract
In Uzbekistan, the demand for high-quality English language education at the
university level has increased significantly in recent years. This situation requires teachers
to develop not only language proficiency but also strong pedagogical competences. This
article explores the key competences that university English teachers in Uzbekistan
should have, with a focus on adopting more effective and modern teaching practices.
Based on a qualitative literature review, the study highlights areas such as lesson
planning, interactive teaching methods, assessment literacy, and reflective practice. The
findings suggest that teachers need to move beyond traditional teacher-centered
instruction and adopt more learner-centered approaches. As Borg (2018) explains,
teachers’ beliefs strongly influence their classroom practices. At the same time, Mann
and Walsh (2017) emphasize the importance of reflection in improving teaching quality.
Keywords: Pedagogical competence, Uzbekistan, university teaching, English
language teachers, modern methods, reflective practice
Introduction
In recent years, Uzbekistan has made significant efforts to improve English
language education, especially at the university level. However, many classrooms still
rely on traditional teaching methods, where the teacher speaks most of the time and
students remain passive. This creates a gap between current teaching practices and

modern international standards. Pedagogical competence plays a key role in solving this
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issue. It includes the ability to plan lessons, use effective teaching methods, manage
classrooms, and assess students properly. According to Borg (2018), teachers’
knowledge and beliefs directly influence how they teach. In the context of Uzbekistan,
this means that improving teacher competence can lead to better learning outcomes.

At the same time, Mann and Walsh (2017) argue that teachers should reflect on
their teaching and continuously improve. This is especially important when trying to
introduce more modern and effective approaches.

The purpose of this study is to identify the key pedagogical competences that
university English teachers in Uzbekistan should develop and to explain how these
competences can support more modern, learner-centered teaching. As Leung (2016)
suggests, teaching should always respond to the needs of the context, which in this case
includes educational reforms and global expectations.

Methods

This study uses a qualitative literature review to explore pedagogical competences
and modern teaching practices. Recent academic sources published after 2015 were
selected to ensure that the discussion reflects current developments in language teaching.

The data were collected from books and articles related to:

e English language teaching
e teacher development
e modern and communicative methodologies

Walsh (2019) explains that classroom interaction is a key element of effective
teaching, especially in language learning. Similarly, Nation and Macalister (2020)
highlight the importance of planning and adapting teaching to learners’ needs.

The data were analyzed using a thematic approach, focusing on key competences

such as instructional skills, teaching methods, classroom management, and assessment.
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This approach allows for a clear understanding of how these competences can be applied
in the Uzbekistan university context.

Discussion. The findings show that university English teachers in Uzbekistan need to
strengthen several important pedagogical competences in order to teach more effectively
and in a modern way.

First, instructional competence is essential. Teachers should plan lessons with clear
objectives and include activities that encourage student participation. According to
Nation and Macalister (2020), good lesson design supports meaningful learning.
However, in many Uzbek classrooms, lessons are still teacher-centered, so there is a
need to shift toward more interactive approaches (Leung, 2016).

Second, methodological competence is crucial. Teachers should use modern teaching
methods such as group work, discussions, and task-based learning. Walsh (2019)
emphasizes that interaction helps students develop real communication skills. Moving
away from memorization toward communication is an important step for improvement.
Third, classroom management should support active learning. Instead of focusing only
on discipline, teachers should create a comfortable environment where students feel
confident to speak and participate.

Another key area is assessment literacy. Teachers need to use assessment not only to
give grades but also to support learning. Fulcher (2018) highlights that effective
assessment includes clear criteria and constructive feedback. This is especially
important in university settings where academic standards are high.

Finally, reflective practice is necessary for continuous improvement. Teachers should
think about their lessons and identify what works and what needs to change. Mann and
Walsh (2017) argue that reflection helps teachers move toward more effective teaching.
In addition, Borg (2018) suggests that awareness of teaching practices leads to better

decisions in the classroom.
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Overall, the discussion shows that adopting more modern and effective teaching
practices in Uzbekistan requires both skill development and a change in mindset.
Conclusion
This study explored the pedagogical competences that university English language
teachers in Uzbekistan need in order to improve their teaching. The findings show that
effective teaching depends on a combination of lesson planning, teaching methods,
classroom management, assessment, and reflection.
One important conclusion is that teachers should move away from traditional, teacher-
centered methods and adopt more modern, learner-centered approaches. As Borg (2018)
explains, changes in teaching practices begin with changes in teachers’ beliefs.
Similarly, Mann and Walsh (2017) highlight that continuous reflection is necessary for
professional growth.
In the context of Uzbekistan, improving pedagogical competence is essential for meeting
international standards and preparing students for global communication. Future
research could focus on how teacher training programs can better support this transition
to more effective and modern teaching.
References
1. Borg, S. (2018). Teacher cognition and language education: Research and
practice. Bloomsbury.
2. Fulcher, G. (2018). The assessment of second language learners. Routledge.
3. Leung, C. (2016). English as an additional language: A close-to-practice
perspective. Language and Education, 30(1), 1-3.
4. Mann, S., & Walsh, S. (2017). Reflective practice in English language teaching:
Research-based principles and practices. Routledge.
5. Nation, I. S. P., & Macalister, J. (2020). Language curriculum design (2nd ed.).
Routledge.

@ INNOPUBLICATION.COM




“KELAJAK TEXNOLDGIYALARI VA SUN'TY INTELLEKT"

nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-2, 2026

ANALYTICAL INSTRUMENTS AND MODERN APPROACHES IN

MANAGING FINANCIAL STABILITY
Nao‘betova Ziyada Niyet qizi

2nd-year Basic Doctoral Student Tashkent State University of Economics

Abstract.

This thesis examines analytical instruments and modern approaches used in
managing the financial stability of enterprises. During the research, classical financial
analysis methods, bankruptcy prediction models, risk assessment instruments, and the
role of modern digital technologies in financial management were analyzed. In addition,
the advantages of using econometric modeling, stress-testing mechanisms, and business
analytics systems in financial stability management were highlighted. The study
substantiates that ensuring financial stability in enterprises should not be limited only to
monitoring financial indicators, but must also be closely connected with early risk
identification and the analytical justification of management decisions.

Keywords:

financial stability, financial analysis, analytical instruments, risk management,
bankruptcy model, stress test, business analytics, econometric modeling, liquidity,
profitability.

MOLIYAVIY BARQARORLIKNI BOSHQARISHDA ANALITIK
INSTRUMENTLAR VA ZAMONAVI1Y YONDASHUVLAR
Nao‘betova Ziyada Niyet qizi
TDIU, 2-kurs tayanch doktaranti
ANNOTATSIYA
Mazkur tezisda korxonalarning moliyaviy barqgarorligini boshgarishda

qo‘llaniladigan analitik instrumentlar va zamonaviy yondashuvlar tadqiq etilgan.
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Tadgigot davomida klassik moliyaviy tahlil usullari, bankrotlikni prognozlash
modellari, risklarni  baholash instrumentlari hamda zamonaviy ragamli
texnologiyalarning moliyaviy boshqaruvdagi o‘rni tahlil gilindi. Shuningdek, moliyaviy
bargarorlikni boshqgarishda ekonometrik modellashtirish, stress-test mexanizmlari va
biznes analitika tizimlaridan foydalanishning afzalliklari yoritildi. Tadgiqot natijasida
korxonalarda moliyaviy barqarorlikni ta’minlash faqat moliyaviy ko‘rsatkichlarni
nazorat gilish bilan cheklanmasligi, balki risklarni erta aniglash va boshgaruv garorlarini
analitik asoslash bilan chambarchas bog‘ligligi asoslab berildi.
Kalit so‘zlar: moliyaviy barqgarorlik, moliyaviy tahlil, analitik instrumentlar, risklarni
boshqarish, bankrotlik modeli, stress-test, biznes analitika, ekonometrik
modellashtirish, likvidlilik, rentabellik.
KIRISH

Bozor iqtisodiyoti sharoitida korxonalarning barqaror faoliyat yuritishi ko‘p
jihatdan ularning moliyaviy holati va moliyaviy resurslarni samarali boshgarish
darajasiga bog‘liq hisoblanadi. Iqtisodiy muhitdagi noaniqlik, inflyatsion jarayonlar,
moliyaviy bozorlardagi tebranishlar hamda global igtisodiy risklarning ortib borishi
korxonalarda moliyaviy bargarorlikni boshqgarish masalasining dolzarbligini yanada
oshirmogqda.
So‘nggi yillarda moliyaviy boshqaruv tizimida ragamli texnologiyalar va analitik
instrumentlardan foydalanish tendensiyasi kuchaymoqda. An’anaviy moliyaviy
ko‘rsatkichlar bilan bir gatorda ekonometrik modellar, bankrotlikni prognozlash
usullari, stress-test mexanizmlari hamda biznes analitika platformalari korxonalarning
moliyaviy holatini chuqur tahlil gilish va ehtimoliy risklarni oldindan aniglash imkonini
bermoqgda. Shu sababli moliyaviy bargarorlikni boshgarishda zamonaviy analitik
instrumentlarning nazariy va amaliy jihatlarini o‘rganish muhim ilmiy-amaliy

ahamiyatga ega.
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Mazkur tezisning maqgsadi moliyaviy barqarorlikni boshqarishda qo‘llaniladigan
analitik instrumentlar va zamonaviy yondashuvlarning mazmunini yoritish hamda
ularning korxonalar moliyaviy boshgaruvidagi ahamiyatini asoslashdan iborat.
Moliyaviy barqarorlikni baholashda eng keng qo‘llaniladigan instrumentlar moliyaviy
koeffitsientlar tizimi hisoblanadi. Ushbu yondashuv asosida korxonalarning likvidlilik,
to‘lov qobiliyati, rentabellik va moliyaviy mustaqillik darajasi tahlil qilinadi. Joriy
likvidlilik koeffitsienti, moliyaviy leverage, aktivlar rentabelligi va kapital rentabelligi
kabi ko‘rsatkichlar korxona moliyaviy holatini baholashda muhim ahamiyat kasb etadi.
Mazkur yondashuvning afzalligi hisob-kitoblarning soddaligi va amaliyotda keng
qo‘llanilishidadir. Biroq klassik ko‘rsatkichlar tizimi moliyaviy risklarning murakkab
o‘zaro bog‘ligligini to‘liq aks ettira olmaydi. Shu sababli zamonaviy iqtisodiy sharoitda
ushbu instrumentlarni boshga analitik yondashuvlar bilan integratsiyalash zarurati
yuzaga kelmoqgda. Moliyaviy bargarorlikni boshgarishda bankrotlikni prognozlash
modellari muhim analitik instrumentlardan biri hisoblanadi. Ushbu modellar
korxonaning moliyaviy ingirozga uchrash ehtimolini oldindan aniglash imkonini beradi.
Mazkur yo‘nalishda E. Altman tomonidan ishlab chigilgan Z-score modeli keng
qo‘llaniladi. Ushbu model bir nechta moliyaviy ko‘rsatkichlarni yagona integral
indeksga birlashtirish orgali korxonaning moliyaviy holatini baholash imkonini beradi.
Keyinchalik Springate, Taffler va boshga olimlar tomonidan ham turli modifikatsiyalar
ishlab chigilgan.

Bankrotlikni prognozlash modellari moliyaviy risklarni erta aniglash imkonini
bersa-da, ularning ayrimlari rivojlangan davlatlar iqtisodiyoti ma’lumotlari asosida
ishlab chiqilgani sababli barcha tarmoqlar va iqtisodiy sharoitlarga to‘liq mos kelmasligi
mumkin. So‘nggi yillarda moliyaviy barqarorlikni boshqgarishda ekonometrik
modellashtirish usullaridan foydalanish kengaymoqda. Mazkur yondashuv moliyaviy

ko‘rsatkichlar o‘rtasidagi statistik bog‘ligliklarni aniqlash hamda ularning korxona
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barqarorligiga ta’sirini baholash imkonini beradi. Shuningdek, stress-test mexanizmlari
korxonalarning tashqgi iqtisodiy shoklarga bardoshliligini baholashda muhim
ahamiyatga ega. Ushbu yondashuv orqali inflyatsiya, valyuta kursi yoki foiz stavkalari
o‘zgarishi natijasida korxonaning moliyaviy holati qanday o‘zgarishi prognoz gilinadi.
Stress-test mexanizmlari aynigsa yugori riskli tarmoqglarda moliyaviy xavflarni
boshqgarish samaradorligini oshirishga xizmat qiladi. Ragamlashtirish jarayonlari
moliyaviy boshgaruv tizimiga yangi analitik instrumentlarni olib kirdi. Zamonaviy
korxonalar faoliyatida Business Intelligence (BI) tizimlari, vizual monitoring
platformalari va avtomatlashtirilgan tahlil vositalari keng qo‘llanilmoqda. Mazkur
texnologiyalar real vaqt rejimida moliyaviy ko‘rsatkichlarni monitoring qilish, salbiy
tendensiyalarni erta aniglash hamda boshqaruv garorlarini tezkor gabul gilish imkonini
beradi. Aynigsa, katta ma’lumotlar texnologiyalari va mashinali o‘rganish
algoritmlaridan foydalanish moliyaviy tahlilning anigligini oshirmoqda.

Shu sababli zamonaviy moliyaviy boshgaruv tizimida analitik instrumentlardan
samarali foydalanish korxonaning ragobatbardoshligi va moliyaviy barqarorligini
ta’minlovchi muhim omillardan biri hisoblanadi. Tadqiqot natijalari shuni ko‘rsatdiki,
moliyaviy barqarorlikni boshqarish ko‘p qirrali va murakkab jarayon hisoblanadi.
Korxonalarning moliyaviy holatini samarali boshqgarish uchun klassik moliyaviy tahlil
usullari bilan bir qatorda bankrotlikni prognozlash modellari, ekonometrik
modellashtirish, stress-test mexanizmlari va biznes analitika tizimlaridan kompleks
foydalanish zarur. Shuningdek, zamonaviy ragamli texnologiyalar va analitik
instrumentlardan foydalanish moliyaviy risklarni erta aniglash, boshgaruv garorlarini
asoslash hamda korxonalarning uzoq muddatli moliyaviy barqarorligini ta’minlash

imkonini beradi.
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Natijada moliyaviy bargarorlikni boshgarishda analitik instrumentlardan foydalanish
korxonalarning igtisodiy xavfsizligini mustahkamlash va ularning ragobatbardoshligini
oshirishning muhim omili sifatida namoyon bo‘ladi.
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Current Issues of Personal Data Protection in the Digital Age
Aziza Donaeva
Senior Adviser at the Institute for Legislative Analysis and Regulatory Impact
Assessment under the Ministry of Justice
Annotation. This thesis analyzes the protection of personal data in the digital age
as a modern legal and technological challenge. The rapid development of digital public
services, financial technologies, e-commerce, social networks and artificial intelligence
has significantly increased the volume of personal data being processed. As a result, the
protection of privacy, information security and digital rights has become one of the most
important issues for states and society. The thesis examines international statistics,
foreign experience and possible directions for improving the legal framework of
Uzbekistan.
Keywords: personal data, digital rights, information security, data breach, GDPR,
privacy, cybersecurity.
“Raqamli davrda shaxsga doir ma’lumotlarni himoya qilishning dolzarb
masalalari”
Aziza Donayeva,
Adliya vazirligi huzuridagi
Qonunchilikni tahlil qilish
va tartibga solish ta’sirini
baholash instituti katta maslahatchisi
Annotatsiya. Ushbu tezisda raqamli davrda shaxsga doir ma’lumotlarni himoya
qilish masalasi zamonaviy huquqiy va texnologik muammo sifatida tahlil qilinadi.
Bugungi kunda davlat xizmatlari, bank-moliya tizimi, elektron tijorat, ijtimoiy
tarmoqlar va sun’iy intellekt texnologiyalarining keng qo‘llanilishi natijasida shaxsiy

ma’lumotlar haymi keskin oshmoqda. Bu esa fuqarolarning shaxsiy hayoti daxlsizligi,
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axborot xavfsizligi va raqamli huquqlarini ta’minlash zaruratini kuchaytirmoqda.
Tezisda xalqaro statistik ma’lumotlar, xorijiy tajriba hamda O‘zbekiston qonunchiligini
takomillashtirish bo‘yicha takliflar yoritiladi.

Kalit so‘zlar: shaxsga doir ma’lumotlar, ragamli huquqlar, axborot xavfsizligi,
data breach, GDPR, shaxsiy hayot daxlsizligi, kiberxavfsizlik.

Ragamli transformatsiya jarayoni inson hayotining deyarli barcha sohalariga kirib
bordi. Bugungi kunda odamlar davlat xizmatlaridan foydalanish, bank amaliyotlarini
bajarish, tovar va xizmatlarni xarid qilish, 1jtimoiy tarmoqlarda muloqot qilish, ta’lim
olish va tibbiy xizmatlardan foydalanish jarayonida doimiy ravishda shaxsga doir
ma’lumotlarini taqdim etmoqda. Bunday ma’lumotlarga ism-sharif, tug‘ilgan sana,
yashash manzili, telefon raqami, pasport ma’lumotlari, biometrik ma’lumotlar, bank
kartasi rekvizitlari, geolokatsiya, tibbiy ma’lumotlar va boshqa shaxsni bevosita yoki
bilvosita aniqlash imkonini beruvchi axborotlar kiradi.

Avvallari shaxsiy ma’lumotlar asosan qog‘oz hujjatlar yoki alohida idoraviy
bazalarda saqlangan bo‘lsa, hozirgi davrda ular yirik ragamli platformalar, bulutli
texnologiyalar, mobil ilovalar va sun’iy intellekt tizimlari orqali gayta ishlanmogda. Shu
sababli shaxsga doir ma’lumotlarni himoya qilish endilikda faqat texnik xavfsizlik
masalasi emas, balki inson huqugqlari, shaxsiy hayot daxlsizligi va davlatning ragamli
boshqaruvdagi mas’uliyati bilan bog‘liq kompleks huquqiy masalaga aylandi.

Ragamli texnologiyalarning rivojlanishi bir tomondan inson hayotini
yengillashtirayotgan bo‘lsa, ikkinchi tomondan shaxsiy ma’lumotlarning nogonuniy
tarqalishi, sotilishi, firibgarlikda foydalanilishi yoki uchinchi shaxslarga ruxsatsiz
uzatilishi xavfini oshirmoqda. Masalan, 2025-yil boshida dunyo bo‘yicha internet
foydalanuvchilari soni 5,56 milliard kishiga yetgan, bu esa yer aholisi umumiy sonining
67,9 foizini tashkil etadi. Shu bilan birga, 2025-yilda faol ijtimoiy tarmoq foydalanuvchi

identifikatorlari soni 5,24 milliardga yetgani qayd etilgan. Bu ragamlar shuni
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ko‘rsatadiki, insonlarning shaxsiy ma’lumotlari tobora ko‘proq ragamli mubhitda
shakllanmoqda va saglanmoqda.

Shaxsga doir ma’lumotlar buzilishi bilan bog‘liq holatlar ham yildan-yilga ortib
bormoqda. Identity Theft Resource Center ma’lumotlariga ko‘ra, 2024-yilda AQSHda
3 158 ta ma’lumotlar buzilishi holati gayd etilgan va buning natijasida fuqarolarga 1,7
milliarddan ortiq xabarnoma yuborilgan. Bu 2023-yilga nisbatan jabrlanganlar
haqidagi xabarnomalar soni 312 foizga oshganini ko‘rsatadi. Mazkur holat shaxsiy
ma’lumotlar himoyasi nafaqat yirik texnologik kompaniyalar, balki davlat organlari,
banklar, tibbiyot muassasalari va boshqa tashkilotlar uchun ham dolzarb muammo
ekanini tasdiglaydi.

Ma’lumotlar buzilishining iqtisodiy oqibatlari ham juda katta. IBM ning 2025-
yilgi “Cost of a Data Breach Report” hisobotiga ko‘ra, dunyo bo‘yicha bitta
ma’lumotlar buzilishi holatining o‘rtacha qiymati 4,44 million AQSH dollarini tashkil
etgan. Bu xarajatlar faqat texnik tiklash ishlari bilan cheklanmaydi, balki sud xarajatlari,
mijozlar ishonchini yo‘qotish, jarimalar, biznes obro‘siga yetgan zarar va xavfsizlik
tizimlarini qayta qurish kabi omillarni ham o°z ichiga oladi.

Shaxsga doir ma’lumotlarning buzilishi fugarolar uchun ham jiddiy oqibatlarga
olib keladi. Masalan, pasport ma’lumotlari yoki bank karta rekvizitlari sizib chigsa, ular
firibgarlik, kredit olish, soxta akkauntlar ochish yoki boshga noqonuniy harakatlarda
ishlatilishi mumkin. Telefon ragami, yashash manzili yoki geolokatsiya
ma’lumotlarining tarqalishi esa shaxsning xavfsizligi va shaxsiy hayoti daxlsizligiga
bevosita tahdid tug‘diradi. Aynigsa, tibbiy, biometrik va moliyaviy ma’lumotlar eng
nozik shaxsiy ma’lumotlar hisoblanadi, chunki ular o‘zgartirib bo‘lmaydigan yoki uzoq
muddatli oqibatlarga olib keladigan axborotlar sirasiga kiradi.

Xorijiy tajribaga nazar tashlaganda, Yevropa Ittifoqining Umumiy ma’lumotlarni

himoya qilish reglamenti — GDPR eng rivojlangan huquqiy mexanizmlardan biri
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sifatida e’tirof etiladi. GDPR shaxsga doir ma’lumotlarni qayta ishlashda qonuniylik,
adolatlilik, shaffoflik, magsadga muvofiglik, ma’lumotlarni minimallashtirish, aniqlik,
saglash muddatini cheklash va xavfsizlik prinsiplarini belgilaydi. Ushbu reglamentga
ko‘ra, fugaro o‘z ma’lumotlariga kirish, ularni tuzatish, o‘chirish, qayta ishlashni
cheklash va ma’lumotlarni ko‘chirish huquqiga ega. Eng muhim jihatlardan biri
shundaki, tashkilotlar shaxsiy ma’lumotlar bilan ishlashda fugaroning aniq va ongli
roziligini olishi, ma’lumotlar buzilishi yuz berganda esa vakolatli organga va ayrim
hollarda fugaroga xabar berishi shart.

Germaniya tajribasida shaxsiy ma’lumotlar himoyasi shaxsiy hayot daxlsizligi va
inson gadr-qimmati bilan uzviy bog‘liq holda garaladi. Bu mamlakatda davlat organlari
va xususiy sektor tomonidan ma’lumotlarni qayta ishlashda gat’iy nazorat mavjud. Har
bir tashkilot ma’lumotlarni yig‘ishdan oldin uning aniq magsadini belgilashi, ortigcha
ma’lumotlarni talab qilmasligi va fuqaro roziligini asosli shaklda olishi lozim. Bunday
yondashuv shaxsiy ma’lumotlarni “cheksiz resurs” sifatida emas, balki inson
huqugqlariga bevosita taallugli himoyalangan axborot sifatida ko‘rishga asoslanadi.

Estoniya tajribasi ham ragamli davlat boshqaruvi sharoitida shaxsiy
ma’lumotlarni himoya qilish bo‘yicha muhim ahamiyatga ega. Estoniyada elektron
hukumat, elektron identifikatsiya va raqamli imzo tizimlari keng rivojlangan. Shu bilan
birga, fugaro o‘z ma’lumotlariga qaysi davlat organi yoki tashkilot kirganini ko‘rish
imkoniyatiga ega. Bu ochiqlik mexanizmi davlat organlarining mas’uliyatini oshiradi va
fuqarolarda ragamli xizmatlarga nisbatan ishonchni mustahkamlaydi. Demak, raqamli
davlat qurishda faqat xizmatlarni elektronlashtirish yetarli emas, balki fugaroga oz
ma’lumotlari ustidan nazorat qilish imkoniyatini ham berish zarur.

Janubiy Koreya tajribasida esa ma’lumotlar sizib chiqishi uchun javobgarlik
mexanizmlari kuchli yo‘lga qo‘yilgan. Mazkur davlatda shaxsiy ma’lumotlarni himoya

qilish bo‘yicha alohida nazorat organlari faoliyat yuritadi, tashkilotlarga ma’lumotlar
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xavfsizligini ta’minlash bo‘yicha aniq majburiyatlar yuklatiladi. Shuningdek,
ma’lumotlar buzilishi holatlarida jarimalar va kompensatsiya mexanizmlari qo°‘llaniladi.
Bu tajriba shuni ko‘rsatadiki, shaxsiy ma’lumotlarni himoya qilishda faqat deklarativ
normalar emas, balki real javobgarlik va nazorat mexanizmlari muhim o‘rin tutadi.

O‘zbekiston Respublikasida ham shaxsga doir ma’lumotlarni himoya qilish
bo‘yicha muayyan huquqiy asoslar shakllangan. “Shaxsga doir ma’lumotlar
to‘g‘risida”gi Qonun shaxsga doir ma’lumotlarni yig‘ish, tizimlashtirish, saqlash,
o‘zgartirish, foydalanish, berish, tarqatish va yo‘q qilish bilan bog‘lig munosabatlarni
tartibga soladi. Ushbu qonunda shaxsga doir ma’lumotlar subyekti, operator,
ma’lumotlarni qayta ishlash, rozilik, maxsus shaxsiy ma’lumotlar kabi asosiy
tushunchalar belgilangan. Biroq ragamli texnologiyalar tez rivojlanayotgani sababli
amaldagi qonunchilikni zamonaviy xavflarga mos ravishda doimiy takomillashtirib
borish zarur.

Xususan, bugungi kunda O‘zbekistonda elektron davlat xizmatlari, bank ilovalari,
onlayn savdo platformalari, ta’lim platformalari va turli mobil ilovalar orqali katta
hajmdagi shaxsiy ma’lumotlar qayta ishlanmoqgda. Aholi ko‘pincha ilovalardan
foydalanishda maxfiylik siyosatini o‘qimasdan rozilik beradi. Ayrim hollarda esa
tashkilotlar foydalanuvchidan xizmat ko‘rsatish uchun zarur bo‘lmagan ortiqcha
ma’lumotlarni ham talab qiladi. Bu esa “ma’lumotlarni minimallashtirish™ prinsipini
milliy qonunchilik va amaliyotda kuchaytirish zarurligini ko‘rsatadi.

Shaxsiy ma’lumotlarni himoya qilishda eng muhim masalalardan biri
fugarolarning  xabardorlik  darajasidir.  Ko‘pchilik  foydalanuvchilar  o‘z
ma’lumotlarining qanday qayta ishlanishi, kimlarga uzatilishi yoki qanday muddat
saqlanishi haqida yetarli ma’lumotga ega emas. Shu sababli davlat organlari va xususiy
tashkilotlar tomonidan maxfiylik siyosati sodda, tushunarli va foydalanuvchiga qulay

shaklda taqdim etilishi kerak. Fuqaro roziligi esa avtomatik belgilangan katakcha yoki
3
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umumiy ibora orqali emas, balki aniq, ongli va erkin bildirilgan rozilik sifatida
rasmiylashtirilishi lozim.

Yana bir dolzarb masala — ma’lumotlar buzilishi yuz berganda xabar berish
majburiyatini kuchaytirishdir. Xorijiy tajribada, aynigsa GDPR doirasida, tashkilotlar
ma’lumotlar buzilishi haqida belgilangan muddatda nazorat organiga xabar berishi
kerak. Agar buzilish fuqarolarning huquq va erkinliklariga jiddiy xavf tug‘dirsa, bu
haqda ma’lumot subyektlariga ham xabar beriladi. O‘zbekiston amaliyotida ham bunday
mexanizmni yanada aniq belgilash, ya’ni qaysi holatda, gancha muddatda va qanday
tartibda xabar berilishi kerakligini qonunchilikda mustahkamlash magsadga muvofigq.

Sun’ty intellekt texnologiyalarining rivojlanishi shaxsga doir ma’lumotlar
himoyasi uchun yangi muammolarni yuzaga keltirmoqda. Al tizimlari katta hajmdagi
ma’lumotlar asosida ishlaydi va ayrim hollarda foydalanuvchining xatti-harakati,
qiziqishlari, xarid odatlari, siyosiy yoki ijtimoiy qarashlari haqida taxminiy profil
yaratishi mumkin. Agar bunday tizimlar ustidan yetarli nazorat bo‘lmasa, shaxsiy
ma’lumotlar diskriminatsiya, manipulyatsiya yoki nohaq gqarorlar qabul qilishda
ishlatilishi mumkin. Shu bois algoritmik shaffoflik, avtomatlashtirilgan qarorlar ustidan
inson nazorati va Al tizimlarida shaxsiy ma’lumotlardan foydalanish chegaralarini
belgilash muhim ahamiyatga ega.

O‘zbekiston uchun ushbu sohada bir nechta muhim yo‘nalishlarni belgilash
mumkin. Avvalo, shaxsga doir ma’lumotlarni qayta ishlashda “zarur minimum”
prinsipini kuchaytirish kerak. Ya’ni tashkilotlar fagat xizmat ko‘rsatish uchun zarur
bo‘lgan ma’lumotlarni so‘rashi va ortigcha ma’lumotlarni yig‘masligi lozim.
Ikkinchidan, ma’lumotlar buzilishi haqida majburiy xabar berish tartibini aniq belgilash
zarur. Uchinchidan, fuqarolarga o‘z ma’lumotlariga kim kirgani, ular ganday maqgsadda
ishlatilgani va qaysi muddat saqlanishi haqida ma’lumot olish imkoniyati kengaytirilishi

kerak. To‘rtinchidan, davlat organlari va xususiy sektor uchun muntazam kiberxavfsizlik
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auditi va shaxsiy ma’lumotlar himoyasi bo‘yicha ichki nazorat mexanizmlarini joriy
etish magsadga muvofiq.

Bundan tashqari, shaxsiy ma’lumotlarni himoya qilish bo‘yicha aholining
huquqiy madaniyatini oshirish zarur. Maktab, oliy ta’lim muassasalari va ommaviy
axborot vositalari orqgali ragamli gigiyena, parol xavfsizligi, ikki bosqichli
autentifikatsiya, shubhali havolalardan ehtiyot bo‘lish, shaxsiy hujjatlarni internetda
tarqatmaslik kabi oddiy, ammo muhim qoidalar tushuntirilishi kerak. Chunki hatto eng
kuchli gonunchilik ham foydalanuvchi o‘z ma’lumotlarini ehtiyotsizlik bilan tarqatsa,
to‘liq samara bermaydi.

Xulosa qilib aytganda, ragamli davrda shaxsga doir ma’lumotlarni himoya qilish
davlat, biznes va fuqarolar o‘rtasidagi ishonchning muhim shartidir. Internet
foydalanuvchilari sonining milliardlab kishiga yetgani, data breach holatlarining keskin
oshgani va bitta ma’lumotlar buzilishining o‘rtacha qiymati millionlab dollarni tashkil
etayotgani ushbu masalaning global ahamiyatini ko‘rsatadi. O°‘zbekiston ragamli
transformatsiya jarayonida shaxsiy ma’lumotlar himoyasini nafaqat texnik xavfsizlik,
balki inson huquqlarini himoya qilishning muhim elementi sifatida ko‘rishi zarur. Shu
ma’noda xalqaro tajribani o‘rganish, millly qonunchilikni takomillashtirish,
fugarolarning raqamli huquqlarini kengaytirish va tashkilotlarning javobgarligini
kuchaytirish kelgusida shaxsiy ma’lumotlar xavfsizligini ta’minlashning asosiy

omillaridan biri bo‘lib xizmat qiladi.
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Abstract: The article examines adaptive learning systems as a tool for personalizing the
process of teaching the English language in the context of the digitalization of higher
education. The purpose of the study is to investigate adaptive technologies and assess
their impact on the effectiveness of language learning. The working hypothesis proposes
that the systematic adaptation of the educational process according to the level of task
complexity, learning pace, format of material presentation, and nature of feedback
ensures a statistically significant improvement in English language learning outcomes.
To test the hypothesis, a twelve-week pedagogical experiment was conducted involving
ninety-six first-year students. The results indicate a significant advantage of the
experimental group in terms of active vocabulary volume, accuracy of grammatical
constructions, and level of listening competence. The scientific novelty of the work lies
in the systematization of adaptation parameters in relation to teaching the English
language and in the substantiation of an integrative model combining adaptive platforms
with classroom forms of instruction. The practical value is expressed in the formulation

of recommendations for teachers on the selection and application of adaptive platforms.
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BBEJIEHUE

CrpemutensHoe pa3BUTHE LUQPOBBIX TEXHOJOTUA M  HCKYCCTBEHHOI'O
MHTEJJIEKTAa HA IPOTSHKEHUH MOCIIETHUX ABYX AECATUICTUNA TPUHIUIIHAIBHO U3MEHUIIO
JaHAIA(T JUHTBUCTHYECKOro oOpa3zoBaHus. TpaguumoHHas (poHTaJIbHAS MOJEIb
[IPENOIaBaHUsl HMHOCTPAHHOTO $S3bIKA, PACCUMTAaHHAs HA YCIOBHO «CPEIHETO»
yyaierocsi, Bc€ yaiie oOHapyKUBaeT CBOIO OTPAHUYEHHOCTh B YCIOBUSAX PA3HOPOIHBIX
IPYHIl C Pa3jJUYHBIM MCXOJIHBIM YPOBHEM BIAJCHHUS SI3bIKOM, Pa3HOW MOTHBALMEU U
HECXO0KUMH CTWISIMM BOCHPHATUS MaTepuasa. B 3THX yCHOBHAX aJalnTHBHBIE
oOyyJarouie CuCTeMbl, CHOCOOHBIE MOACTPANBATH COACPKAHUE, TOCIEA0BATEIBHOCTD U
TEMIT 00yUYEHUS O] MHIUBUY AJIbHBIE XapaKTEPUCTUKH YUAIIETOCs, BRICTYIIAIOT OJTHUM
U3 HauOoJiee MEePCIEKTUBHBIX CPEACTB MOBBIMIECHUS 3()(PEKTUBHOCTU MpEnoAaBaHus
AHTJIMKACKOTO SI3bIKA.

AKTYyanbHOCTh HUCCJIEIOBaHMS ompenenseTcs Tpems (aktopamu. Bo-mepBbix,
AKCIIOHEHUUATIBHBIN POCT YKCiia OHJIAWH-TIIIAT(OPM 1711 U3YUEHUS aHTJIUACKOTO SI3bIKa
(Duolingo, Babbel, Busuu, Memrise, Rosetta Stone) caenan aganTuBHBIE TEXHOJIOTUH
MacCOBO JJOCTYITHBIM 00pa30BaTeIbHBIM HHCTPYMEHTOM. BO-BTOPBIX, MepeX0;] BHICIINX
y4ueOHbIX 3aBefieHui PecniyOnuku Y30eKUCTaH 1 MHOTHX JAPYTHUX CTPaH K CMEIIAHHOMY
dopmary oOydeHHs] co3/ad TMOTPEOHOCTh B WHCTPYMEHTAX, OOECIEYMBAIOIINX
MPEEMCTBEHHOCTh ayJAMTOPHOM M CaMOCTOSATEIbHOM paldoThl. B-Tperbux, pa3Butue
TE€HEPATUBHOIO MCKYCCTBEHHOT'O MHTEIIJIEKTA CYIIECTBEHHO PACIIUPUIIO BO3MOKHOCTH
aJIalITUBHBIX CHUCTEM: OHM TOJYYHJIM CIHOCOOHOCTh HE TOJBKO BBIOWpAaTh TOTOBBIC
3aJaHUsl, HO M TEHEPUPOBATh WHIAWBUIYAJIU3UPOBAHHBIE TEKCThI, AWAJIOTU H

YIPaXKHEHHSI B PEKUME PEATBHOTO BPEMEHH.
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Llenp wmccnenoBaHHs - HM3YyYHUTh AJAlTHBHBIE TEXHOJOTHMH B MPENOJABAHUU
aHTJIUIICKOTO SI3bIKa U OLICHUTD UX BIIMSHUE HA PE3YJIbTATUBHOCTH Y4€OHOTO MpoLiecca.
['unoTe3a paboThI 3aKII0YAETCA B CIIEIYIOIIEM: IPUMEHEHHNE aAANTUBHBIX 00YyYarOIINX
CUCTEM IMPHUBOJIUT K CTATUCTUYECKU 3HAYMMOMY IOBBIIICHUIO PE3YJIbTaTOB 00yUYEHUS
AHTJINMCKOMY SI3bIKYy IIO CPaBHEHHUIO C TPAaJMLIMOHHON HEaJalTUBHON METOIAMKOM.
Hayunast HOBU3HA HCCIIEJOBaHUSI COCTOUT B CHUCTEMATHU3allMU MapaMeTPOB alaNTaluu
MPUMEHUTENBHO K MPENOJaBaHUIO AHIJIMICKOrO s3blKa M B 0OOCHOBaHUU
MHTETPAaTUBHONW MOJIEJN COYETAHUs aJalTUBHBIX CUCTEM C ayIAUTOPHBIMU (opMaMu
paboThl. [IpakTuyeckas LEHHOCTh padOThI BbIpa)KaeTcs B pa3pabOTKe pEeKOMEHIalui
U1 TIpEnojaBaTesiel By30B U SI3bIKOBBIX KypCOB IO BBIOOPY a/JIallTUBHBIX IIATPOPM U
MIPOEKTUPOBAHUIO YUEOHBIX 33JIaHUN C YUETOM BO3ZMOXKHOCTEU TAKMX CHCTEM.

OB30P JIUTEPATYPbI

Konnenmus amantuBHOro oOy4eHus yXxoauT KopHsmu B pabGotsl JI. C.
BrIrorckoro, 000OCHOBABILIETO TMOHSATUE 30HBI Oymkaiiero passutus, U b. bayma,
SMIUPUYECKU MPOJIEMOHCTPUPOBABIIETO 3()(PEKTUBHOCTh HHIMBUIYAIBHOTO TYTOpa B
pamMKax M3BeCTHOro «¢peHoMeHa JByX curm». COBpeMEHHBIN JTan pa3BUTHUS
aJanTUBHBIX OOyYarOUMX CHUCTEM CBSI3aH C TOSIBJICHUEM HMHTEIUIEKTYaJbHBIX
oOydaromux cucteM, (yHJAaMEHTalbHbIE MPUHIUIBI TOCTPOEHUS  KOTOPBIX
chopmynupoBansl B padoTax [[x. Auaepcona u A. Kopoerra (anroputm 0aifleCOBCKOT0
orcnexuBanuss 3HaHuM) u K. BanJleHa (cpaBHUTENbHBIA METa-aHANW3 HX
addexkTuBHOCTH). Bompocekl amanTand B THNCPMEAUHHON cpelne MOApOOHO
uccnenoBanbl [1. BpycunoBckum, BbIIEIMBIINM aIaITUBHYIO TPE3EHTALIUIO MaTepHUaa,
aJIalTUBHYIO0 HABUTAIMIO U aJlalTUBHBIA O0TOOp conepkanus. Cpean 0Te4ecTBEHHBIX
MCcrenoBaTeNell 3SHaUNTEIbHBIN BKIIa B pa3padoTKy Teopuu BHecau JI. A. Pactpurus,

A. B. ConoBoB u A. 1. bainmakos.
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B oOnactu mnpenomaBaHUsl AHIJIMICKOTO SI3bIKa NPHUMEHEHHE aJalTHBHBIX
TEXHOJIOTMH nccaenoBano B padorax C. TopuOsiopuy, I1. Ypy u npyrux crnennaincTos.
Oco0oe BHUMaHHE YJIEJIECHO ajantauuu ypoBHS cioxHoctu no mkane CEFR,
WHIUBUyJIN3auu pabOThl C JIEKCMKOW M NEPCOHAIM3ALMHM YCTHOM INMPAaKTHKUA Ha
OCHOBE  TEXHOJIOTMI  paclO3HAaBaHUS pEYd. OMIIMPUYECKHE  HCCIEHOBaHUS
3¢ GEKTUBHOCTH MOMYJISIPHBIX Tu1aTdhopmM, B vactHocTd Duolingo (Vesselinov & Grego,
2012; Nielson, 2011), 1eMOHCTPUPYIOT MOJOKUTEIBHBIE PE3YILTATHI B (POPMHUPOBAHUU
PELENTUBHBIX HABBIKOB, OJIHAKO YyKa3blBalOT Ha OIPAaHWYEHUS B PA3BUTHHU
MPOJYKTUBHBIX KOMMYHUKATUBHBIX yMeHUH. HecmoTps Ha 3HauMTENbHBIA OOBEM
JUTEPATYpPhl, BOIPOCHl UHTETPALIMU aJaTUBHBIX CUCTEM B yUEOHBIN MPOLIECC BhICILIEH
IIKOJBl U KOJMYECTBEHHON OLIGHKM UX 3(Q(deKTa B YCIOBHUSIX MHOTOS3BIYHON
00pa3oBaTeIbHON CpPebl OCTAIOTCS HEJIOCTATOYHO pa3pabOTaHHBIMH.

METOJ0JIOTUA

JUisi mpoBEepKH BBIABMHYTOW TUIOTE3bl OBUIO OPraHU30BaHO MCCIEIOBAHUE,
COYETAIOIIEE TEOPETUUYECKUIM aHajdu3 MCTOYHUKOB M NEAArOrMYECKUI SKCIIEPUMEHT.
Teopernyeckuii 3Tam BKJIIOYAJI CUCTEMATHYECKUW 0030p paboT MO aJanTHUBHBIM
oOyyaromuM cucTeMam, omyoiaukoBaHHbIX B mepuon ¢ 2000 mo 2025 roxa, a Takxke
aHaJM3 (PYHKIMOHAIBHBIX BO3MOXHOCTEH BOCBMHM aJalTUBHBIX IIaTGOpM 1JIs
M3Yy4YEeHUsl aHTJIMHUCKOro si3bika. Ha OCHOBaHMM aHasM3a BbIIENIEHBI YETHIPE KIHOYEBBIX
rnapameTpa aJlanTalyu: YPOBeHb CIOXKHOCTH 3aJaHuil, TEMI MPOXOXKICHUS MaTepHraa,
¢dopmaT nogauu (TEKCT, ayAUO0, BUIEO, TUAJIOT) U XapaKkTep 0OpaTHON CBA3H.

OMNUPUYECKU 3Tam peanu3oBaH B (opMe NeAaroruyeckoro 3KCIEepUMEHTa
IIPOJIOJKATEIBHOCTBIO JBEHAIATh HEJEIb C YYACTUEM JIEBSIHOCTA IIECTU CTYJIEHTOB
MEPBOTro Kypca HES3bIKOBBIX HAMPABJICHUN, pa3IeIEHHBIX HA SKCIIEPUMEHTAIBHYIO (N =
48) 1 KOHTPOJIBHYIO (N = 48) rpynisl. [ pynmsl ObUTH BEIPOBHEHBI 10 BXOJHOMY YPOBHIO

BrnageHuss s3blkoM (A2 mno mkane CEFR). B KOHTpOJIIBHOW TIpyIIe 3aHATUSA
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MIPOBOAMIIUCEH MO TPATUIIMOHHON KOMMYHHKATUBHOW METOUKE; B OKCIIEPUMEHTATbHON
- ayJUTOpHBIC 3aHSITHS JIOMOJHSJIUCH CHUCTEMATHYECKON paboTON ¢ aJanTUBHOMN
m1aTpopMoi He MEHee TPUALIATH MUHYT €XKEAHEBHO C aBTOMAaTUYECKON MOJACTPONKON
COJIEpKaHuUsl CAaMOCTOSITENIbHOM pabOThI MOJT MHANBUIYAIbHbBIC PE3yIbTATHI.

B xauecTBe nokasareneil pe3yJIbTaTUBHOCTU UCTIOIb30BAINCH: 00BEM aKTUBHOTO
CJIOBApHOTO 3amaca (Mo pe3yjbTaTaM TECTUPOBAHMS C 3aJaHUAMH HPOIYKTUBHOIO
TUIA), TOYHOCTh YHOTPEOJICHHs TpaMMAaTUYECKUX CTPYKTyp (Io pe3yJbraraMm
MMCbMEHHOW paboThl) M YpPOBEHb AayJUTHUBHOM KOMIIETEHUHUH ([0 UTOraM
CTaHAAPTU3UPOBAHHOIO TecTa). JJOMOJHUTENPHO (PUKCHPOBAJICS MOKa3aTelb y4eOHON
BOBJeUEHHOCTU.  CrarucTuyueckass 3HAYUMOCTh  pPa3IMuUid  OIEHUBAJACh  C
HCnoJib30BaHueM t-kputepus CTbroJIeHTa TpU ypoBHE 3HaunuMocTu o = 0,05.

PE3YJIBTATDBI

ComnocTaBuTeIbHBIM  aHAMU3  (DYHKIIMOHAIBHBIX  BO3MOXKHOCTEH  BOCHMHU
aIaNTUBHBIX TUTaT(GOPM TO3BOJIMI BBISIBUTH CYIIECTBEHHBIE PAa3jiNuds B peaTH3alliu
rmapaMeTpoB aaanTaiuu, 0000ménnsie B Tabmwmie 1. ITmardopmer Duolingo u Busuu
OOHapyKMBAIOT HaWOOJBIIYI0O THOKOCTh B OJHOBPEMEHHOM ananTaiud YPOBHS
CJIO)KHOCTH M TeMIIa MPOXOXxJaeHus, Toraa kak Rosetta Stone u ELSA Speak nenator
aKLEHT Ha aJanTauuu (POHETUYECKOW COCTaBISIOLIEH uepe3 MPOJBUHYTHIE CHCTEMBI
pacro3HaBaHMs peyu.

CpaBHUTENBHBIN aHATN3 aIaNTUBHBIX MIaT(GOPM 71 H3yUEHUS aHTITUICKOTO S3bIKA.

Taoauna 1.

Ilnardgopma | Ananrauus | Axjanrtanusa | PacnosnaBanue | I'eHepaTuBHBIN

CJIO’KHOCTH TEeMIIa peun nn

Duolingo Bricokas Bricokas Cpenssst Brenpén
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Ilinardgopma | Axanranus | Agjanranusa | PacnosnaBanue | I'eHepaTuBHBIN
CJIOKHOCTH TEeMIIa peun nn
Busuu Bricokas Bricokas Bricokas Buenpén
Babbel Cpenssist Cpenssist Cpennss Yactuaao
Rosetta Cpenusis Cpenusis Bricokas OtcyTcTBYET
Stone
Memrise Bricokas Bricokas Cpenuss YactruHo
Lingoda Al Bricokas Cpenssist Bricokas Brenpén
ELSA Speak | Cpennsis Bricokass | OueHb BbICOKast Bueapén
Speakly Bricokas Bricokas Bricokas Yactuaao

[To utoraMm mnegaroru4eckoro HKCHepUMEHTa 3a(UKCUPOBAH CTATUCTUYECKU
3HAYUMBII MPUPOCT PE3YJIbTATOB B SKCIEPUMEHTAIBHON Tpynmne Mo BCEM TPEM
u3MepsieMbiM mapamerpaM (Tabsmuia 2). OO0BbEM aKTHBHOTO CIOBAapHOrO 3araca
yYBEJIMUMJIICA B cpeaHeM Ha 38,2%, Toraa Kak B KOHTPOJIBHOM IPyNIe NPUPOCT COCTABUI
21,4%. TouHocTh ynoTpeOJIeHUs] TpaMMaTHYECKUX CTPYKTYp MOBbICHIach Ha 24,7%
npotuB 14,3% COOTBETCTBEHHO. Y pOBEHb ayJIUTUBHOW KOMIIETEHIIUU BO3pocC HA 31,5%
ipoTuB 18,9%. [TonydeHHble 3HaUEHUS t-KpUTEPHS PEBBICKIIN KPUTUYECKOE 3HAUCHUE
BO Bcex Tpe€x caydasx (p < 0,05), 4To mMOATBEPKAAET CTATUCTUUECKYIO 3HAYUMOCTD
pazIMuuii U, CJICI0BATEIbHO, BHIIBUHYTYIO TUIIOTE3Y.

Junamuka nokazarenein koHTpodbHOHU (KI') u sxcnepumentansuoit (1) rpymm.

Taoauna 2.
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IToka3aTean KI no KI" mocae Al no I mocae
AKTUBHBII 847 1028 852 1178
CIIOBApHBIH 3amac (+21,4%) (+38,2%)
(exm.)

TouHOCTH 58,3 66,7 57,9 12,2
rpamMMatuku (%) (+14,3%) (+24,7%)
AyauTuBHAS 12,7 15,1 12,9 16,9
KOMTIETSHIHS (OasL) (+18,9%) (+31,5%)
Bogieu€nnocts (110 6,2 6,8 6,1 8,4
ompocy, 6t u3 10)

KauecTtBenHblii aHaM3 0OpPATHOM CBSI3H CTYICHTOB KCIIEPUMEHTAIBHON TPYTITIBI
BBISIBWI TPU 3HAUYMMble TEHIEHIMH. Bo-mepBbix, oOydarommuecs oTMmeuann Ooliee
BBICOKYIO BOBJICUEHHOCTh M YCTOMYMBOCTh Y4EOHOW MOTHBAIIMH, CBSI3bIBasi 3TO C
BO3MOKHOCTBIO BUJIETh IIPOTPECC B PEATILHOM BPEMEHHU U C NEPEKUBAHUEM IIOCUIIBHOU
CIIOKHOCTH  3a7aHuil. Bo-BTOpBIX, HAWOOJBIIMI  OTHOCUTENBHBIA  MPUPOCT
3a(UKCUPOBAH y CTYJIEHTOB, M3HAYAJbHO HAXOAMBILUXCS HUXKE CPEIHEr0 YpOBHS
IPYMIbL, YTO COTNIACYETCS C TEOPETUUECKUM MOJI0KEHHUEM O KOMIIEHCATOPHOM (DyHKIIUU
aJanTUBHBIX CHUCTEM. B-TpeTbuX, HCHOJB30BaHHE MJIATHOPM C TEHEPATUBHBIMU
BO3MOXXHOCTSIMU OOECHEeUnsIO0 3HaYMMOE MPEUMYIIECTBO B Pa3BUTHU MPOTYKTHUBHBIX
HAaBBIKOB.

BbIBO/IbI

IIpoBenéHHOEe wuccienoBaHUE IOATBEPKAAET THUIOTE3y O IIOBBILICHUHU
PE3yIABTATUBHOCTH OOYUEHHS aHTJIMICKOMY SI3bIKY MTPU CUCTEMATUYECKOM MPUMEHEHUN
aJIaNITUBHBIX O0YYaIOIUX CUCTEM. AJanTanus Mo YeThIPEM KITIOUEBBIM MapaMeTpaM -
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YPOBHIO CJIOKHOCTH, TeMiry, (hopMaTy W XapakTepy OOpaTHON CBS3M - TIO3BOJISCT
JOCTUYb CTATUCTUYECKU 3HAYUMOTO MPEUMYIIeCTBAa B (POPMUPOBAHUU JIEKCUUECKOM,
rpaMMaTUYeCKON 1 ayIUTUBHOM KomneTeHuni. HanbGonbimmit apdekT nHadaomaercs y
00y4aroMMXCsl ¢ OTHOCUTEIBHO HU3KUM HMCXOJHBIM YPOBHEM BJIAJCHUS SI3BIKOM, YTO
CBHUJIETEIIbCTBYET O BHIPABHUBAIOIIEM MMOTEHIIMAIIE aTAIITUBHBIX CUCTEM.

Hayunas HOBU3HA paOOThI COCTOUT B CHCTEMAaTHU3allUM MMApAMETPOB aJanTaluu
MPUMEHUTEIBHO K TMPENOJaBaHUI0 AHTJUUCKOTO s3bIKA W B OMIIUPUUYECKOM
000CHOBaHUU KOMIUJICKCHOM MOJIENIM WHTETpalliy aJanTUBHBIX CHUCTEM B Y4eOHBIN
MpoIecC BBICIICH MIKOJbI. [IpakTudeckas LEHHOCTh HCCIEIOBAHUSI BBIPAKACTCS B
c(hOpMyITUPOBAHHBIX PEKOMEHIAIUSX : PEMOIABATENSIM PEKOMEHYETCSI UCIIOJIb30BATh
aJlanTUBHBIE CUCTEMBI KaK JIOMOJHEHUE K ayIUTOPHON KOMMYHUKATHUBHOMN MPaKTHUKE,
BbIOWpas miIat@opmbl, OOECIEUUBAIONINE AJANTAIMI0 MO HECKOJBKUM IMapaMeTpam
OHOBPEMEHHO. IlepCreKTUBBI JadbHEWILIEr0 MCCIEAOBAHUS CBS3aHbl C M3YUYEHUEM
noarocpouyHoro d¢@dexra MNpUMEHEHUS aJalTUBHBIX OOYYalOIIMX CHUCTEM H
pa3pabOTKOM METOAMYECKHX MOJICJICH HMHTETpali TeHEPATUBHOTO HCKYCCTBEHHOTO
MHTEIIJIEKTAa B KyPChl aHTJIMACKOTO S3bIKA.
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THE IMPACT OF FUTURE TECHNOLOGIES AND ARTIFICIAL
INTELLIGENCE ON THE GLOBAL ECONOMY
Norqulova Sevinch Asliddin qgizi
Tashkent State University of Economics Faculty of Economics

sevinchnorgulova29@agmail.com

Abstract

The accelerated development of future technologies and artificial intelligence (Al)
profoundly impacts the global economic system, revolutionizing the functioning of
corporations, governmental agencies, as well as private citizens' life and work.
Technologies like machine learning, robotics, blockchain, cloud computing,
biotechnology, quantum computing, and the Internet of Things (loT) have become
indispensable aspects of economic growth in both developed and underdeveloped
countries. Technological innovations allow for raising productivity levels, promoting
innovations, decreasing expenses and helping businesses to better compete in the
international business environment. Artificial intelligence is an integral part of the
contemporary technological landscape. The capabilities of intelligent machines and
software systems include the analysis of vast amounts of data, identification of patterns,
prediction of outcomes and performance of actions which usually can only be performed
by human intelligence. Corporations widely employ Al to automate production
processes, provide clients with adequate services, streamline logistics and make strategic
decisions. Governmental agencies also utilize smart technologies in the spheres of health
care, education, transportation and public management.

Key words

Artificial Intelligence, Future Technologies, Digital Economy, Innovation,
Automation, Machine Learning, Robotics, Economic Growth, Industry 4.0,

Globalization, Smart Technologies, Employment.
al
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Indeed, technology is one of the leading forces that drive the economy and social
development. Over time, humankind has gone through a number of technological
revolutions that have significantly affected the transformation of production,
transportation, communications, and trade. The first revolution was associated with
mechanized manufacturing in the course of the industrial revolution. The second one
brought computers and the Internet during the information revolution. Currently, the
world faces yet another phase of technological development that has come to be known
as the Fourth Industrial Revolution, which involves the development of artificial
intelligence, automation, robotics, and digital technology.

The concept of artificial intelligence involves the capacity of computing machines
to simulate human intelligence and implement such functions as reasoning, learning,
problem-solving, and decision-making. Different from traditional computer
programming, Al technologies allow for gradual improvement based on experience and
data analysis. One of the areas within the field of artificial intelligence is machine
learning that enables computers to recognize patterns and predict outcomes without
specific programming.

Undoubtedly, future technologies are having a profound impact on every sphere
of the global economy. Within the medical industry, artificial intelligence technologies
help physicians diagnose patients faster and more effectively. The economic importance
of artificial intelligence is increasing every year. Major technology companies and
governments invest billions of dollars in Al research and infrastructure. Countries that
successfully develop and implement Al technologies are expected to gain competitive
advantages in global trade and innovation. As a result, technological leadership has
become an important element of international economic power.

The purpose of this thesis is to analyze the relationship between future

technologies, artificial intelligence, and the global economy. The study explores the
a2
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economic benefits of technological innovation, its influence on employment and
business, and the risks associated with digital transformation. Additionally, the thesis
discusses possible future developments and strategies for creating a balanced and
sustainable digital economy.

Future technologies refer to advanced scientific and technological innovations
that are expected to play a major role in shaping society and the economy in the coming
decades. These technologies are transforming industries, improving communication,
and increasing efficiency across different sectors.

Some of the most important future technologies include:

« Artificial Intelligence (Al)

« Machine Learning

« Robotics

« Blockchain Technology

« Quantum Computing

« Internet of Things (IoT)

« 5G Networks

« Cloud Computing

. Biotechnology

« Nanotechnology

These technologies are interconnected and often work together to create intelligent
systems. For example, 10T devices collect large amounts of data, cloud computing stores
and processes this information, and Al systems analyze it to make decisions.

One of the most influential technologies is artificial intelligence. Al systems can
perform tasks that normally require human intelligence, such as image recognition,
language translation, and strategic planning. Machine learning enables systems to

improve their performance through data analysis and experience. Deep learning, a more
ad
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advanced branch of machine learning, uses neural networks inspired by the human brain
to solve complex problems.

Robotics is another rapidly growing field. Modern robots are capable of performing
industrial, medical, and household tasks with high precision. In manufacturing, robots
increase productivity and reduce human error. In medicine, robotic surgery improves
the accuracy of operations and reduces recovery time for patients.

Blockchain technology has revolutionized digital transactions and financial

systems. Blockchain creates decentralized and secure digital records that cannot easily
be modified. Cryptocurrencies such as Bitcoin are based on blockchain technology, but
blockchain also has applications in supply chain management, healthcare, and digital
identity verification.
Quantum computing represents one of the most advanced technological developments.
Unlike traditional computers that use binary systems, quantum computers use quantum
bits or qubits, enabling them to solve extremely complex calculations much faster than
conventional systems. Although quantum computing is still developing, it may
revolutionize scientific research, medicine, and cybersecurity in the future.

In the current economy, artificial intelligence is seen as one of the leading factors
driving economic growth. Al solutions increase the pace and efficiency of operations,
help optimize the usage of resources, and provide new opportunities for innovation and
entrepreneurial activities.

Economic growth refers to an increase in the production of goods and services.
Artificial intelligence is used to automate repetitive tasks, improve efficiency, and
minimize operational costs, which, in turn, makes it possible for businesses to increase
their output significantly.

In manufacturing industries, for instance, robots are programmed to carry out assembly

operations continuously without getting tired or taking breaks. Besides, the smart factory
a4
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uses sensors and other intelligent solutions to monitor the performance of machinery
and optimize production.

Another aspect where Al improves business is decision-making. Modern enterprises
collect information about customers and market trends. Then, using algorithms and
analytics software, companies predict consumer demands and behavior and offer
personalized solutions that maximize sales.

Acrtificial intelligence will continue to transform industries such as healthcare,
education, agriculture, and manufacturing. Personalized medicine, online learning
platforms, and smart farming systems will improve quality of life and resource
management.

The future economy will likely depend heavily on innovation, creativity, and
technological knowledge. Countries that invest in education, research, and digital
infrastructure will gain competitive advantages in global markets.

International competition for technological leadership is intensifying. The United
States, China, Japan, South Korea, and European countries invest heavily in Al research
and semiconductor production. Technological leadership increasingly influences
geopolitical power and economic stability.

However, international cooperation continues to play an important role.
Challenges such as climate change, pandemics, and cyber security issues need
technological cooperation on a global scale.

According to specialists, in the future, the cooperation between people and
advanced intelligent systems will continue instead of replacing humans by robots. The
collaboration will help people solve problems, become more productive, and generate
new ideas.

Also, the digital economy provides new possibilities for less-developed countries. These

nations can get access to remote learning, digital banking, and trading via e-commerce
aa
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platforms. Yet, investment in infrastructure and education is required to minimize the
digital gap between developed and less developed nations.

In conclusion, the future of the global economy depends on finding the right
balance between innovation and social responsibility. The rapid development of
artificial intelligence systems has significantly changed the structure of the world
economy. In addition, Al technologies increase productivity, stimulate innovation and
boost effectiveness in such sectors as medicine, financial services, education, transport,
and production. The implementation of intelligent systems allows organizations and
governments to optimize their activities, minimize expenses, and enhance their decision-
making processes.

The economic advantages of using intelligent technologies are considerable.
Automation increases the efficiency and accuracy of production,
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METHODS OF MANAGING AND EVALUATING INVESTMENT
PROCESSES
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Abstract. This article discusses the theoretical foundations of managing and
evaluating investment processes. The mechanisms for effectively organizing investment
activities, managing investment projects, and determining their economic efficiency are
analyzed. In addition, the study examines the main indicators used in evaluating
investment projects, modern management methods, and ways to improve investment
efficiency. As a result of the research, conclusions and recommendations were developed
for improving investment processes and increasing investment activity.

Keywords: investment, investment process, investment project, investment
management, investment evaluation, economic efficiency, investment activity, net
present value, profitability, investment environment

INVESTITSIYA JARAYONLARINI BOSHQARISH VA BAHOLASH
USULLARI
Xolniyozov Asrorjon
Termiz iqtisodiyot va servis universiteti Magistratura 2-kurs Iqtisodiyot yo’nalishi

asrorjonxolniyozov(@gmail.com

Annotatsiya. Mazkur maqolada investitsiya jarayonlarini boshgarish va
baholashning nazariy asoslari yoritilgan. Investitsiya faoliyatini samarali tashkil etish,
investitsiya loyihalarini  boshqarish mexanizmlari hamda ularning iqtisodiy

samaradorligini aniqlash usullari tahlil gilingan. Shuningdek, investitsiya loyihalarini
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baholashda qo‘llaniladigan asosiy ko‘rsatkichlar, zamonaviy boshgaruv usullari va
investitsiya samaradorligini oshirish yo‘llari ko‘rib chiqilgan. Tadqiqot natijasida
investitsiya jarayonlarini takomillashtirish va investitsion faollikni oshirish bo‘yicha
xulosa hamda tavsiyalar ishlab chiqilgan.

Kalit so‘zlar: investitsiya, investitsiya jarayoni, investitsiya loyihasi,
investitsiyalarni boshqarish, investitsiyani baholash, iqtisodiy samaradorlik, investitsion
faoliyat, sof joriy qiymat, rentabellik, investitsiya mubhiti.

Kirish:

Hozirgi kunda investitsiyalar iqtisodiyotni rivojlantirish, ishlab chiqarishni
kengaytirish va innovatsion texnologiyalarni joriy etishda muhim ahamiyat kasb
etmoqda. Investitsiya faoliyatining samaradorligi esa investitsiya jarayonlarini to‘g‘ri
boshqarish va baholash bilan chambarchas bog‘liqdir. Shu sababli investitsiya
jarayonlarini  boshqarish mexanizmlarini takomillashtirish hamda investitsiya
loyihalarining samaradorligini aniqlash iqtisodiyotning muhim vazifalaridan biri
hisoblanadi. Bugungi investitsiya jarayonlarini boshqarishda zamonaviy iqtisodiy
usullar, ragamli texnologiyalar va innovatsion yondashuvlardan keng foydalanilmoqda.
Bu esa investitsion qarorlarning samaradorligini oshirish va iqtisodiy xavflarni
kamaytirishga xizmat qilmoqda. Mazkur maqolada investitsiya jarayonlarini
boshqarishning nazariy asoslari, investitsiya faoliyatini baholash usullari hamda
investitsiya samaradorligini oshirish yo‘llari tahlil qilinadi.

Materiallar va metodlar

Mazkur maqgolani tayyorlash jarayonida investitsiya jarayonlarini boshqarish va
baholashga oid ilmiy adabiyotlar, iqtisodiy manbalar, normativ-huquqiy hujjatlar hamda
statisttk ma’lumotlardan foydalanildi. Tadqiqotning asosiy manbalari sifatida
O‘zbekiston Respublikasining investitsiya faoliyatiga oid qonunlari, Prezident farmon

va qarorlari, iqtisodiyot va moliya vazirligi materiallari hamda iqtisodchi olimlarning
a9
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ilmiy ishlari xizmat qildi. Tadqiqot davomida tahlil, taqqoslash, umumlashtirish,
statistik kuzatuv va iqtisodiy baholash wusullaridan foydalanildi. Investitsiya
jarayonlarini boshqarish va investitsiya loyihalarining samaradorligini aniqlashda ilmiy-
nazariy yondashuvlar asosida xulosa va tavsiyalar ishlab chiqildi. Shuningdek,
investitsiya loyihalarini baholashning sof joriy qiymat, rentabellik darajasi va
investitsiyaning qoplanish muddati kabi usullari o‘rganildi.

Natijalar:

Tadqiqot natijasida investitsiya jarayonlarini samarali boshqgarish iqtisodiy
rivojlanishning muhim omillaridan biri ekanligi aniglandi. Investitsiya faoliyatini to‘g‘ri
tashkil etish orqali ishlab chiqarish samaradorligini oshirish, yangi ish o‘rinlarini
yaratish va korxonalar raqobatbardoshligini kuchaytirish mumkinligi asoslab berildi.
Shuningdek, investitsiya loyihalarini baholashda sof joriy qiymat, rentabellik darajasi
va investitsiyaning qoplanish muddati kabi usullar samarali natija berishi tahlil qilindi.
Ushbu usullar investitsion qarorlarni gqabul gilishda iqtisodiy xavflarni kamaytirish va
investitsiya mablag‘laridan oqilona foydalanishga xizmat qilishi aniqlandi. Tadqiqot
davomida investitsiya jarayonlarini boshqarishda raqamli texnologiyalar va
avtomatlashtirilgan tizimlardan foydalanish samaradorlikni oshirishi ko‘rsatib o‘tildi.
Bundan tashqari, investitsiya mubhitining qulayligi, huquqiy kafolatlar va davlat
tomonidan yaratilayotgan imtiyozlar investitsion faollikni oshirishda muhim omillar
ekanligi belgilandi.

Muhokama:

Tadqiqot natijalari investitsiya jarayonlarini samarali boshqarish iqtisodiy
taraqqiyotning muhim omillaridan biri ekanligini ko‘rsatdi. Investitsiya faoliyatini ilmiy
asosda tashkil etish ishlab chiqarish samaradorligini oshirish, moliyaviy resurslardan
oqilona foydalanish va korxonalar raqobatbardoshligini kuchaytirishga xizmat qilishi

aniglandi. Muhokama jarayonida investitsiya loyihalarini baholashda sof joriy gqiymat,
B0
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rentabellik darajasi va investitsiyaning qoplanish muddati kabi usullar investitsion
qarorlarni qabul qilishda muhim ahamiyatga ega ekanligi qayd etildi. Ushbu usullar
orqali investitsiya loyihalarining iqtisodiy samaradorligini oldindan aniqlash va yuzaga
kelishi mumkin bo‘lgan xavflarni kamaytirish mumkinligi asoslandi. Shuningdek,
investitsiya jarayonlarini boshqarishda zamonaviy raqamli texnologiyalar va
avtomatlashtirilgan tizimlardan foydalanish investitsion faoliyatning shaffofligi va
tezkorligini oshirishga xizmat qilishi tahlil qilindi. Elektron monitoring va raqamli
boshqaruv tizimlari investitsiya loyihalarini samarali nazorat qilish imkonini yaratishi
ko‘rsatib o‘tildi. Tadqiqot davomida investitsiya muhitining qulayligi, investorlar
huquglarining himoyalanganligi va davlat tomonidan yaratilayotgan iqtisodiy imtiyozlar
investitsion faollikni oshirishning asosiy omillari sifatida baholandi. Shu sababli
investitsiya siyosatini yanada takomillashtirish va innovatsion yondashuvlarni keng
joriy etish muhim ahamiyat kasb etadi.

Xulosa:

Xulosa qilib aytganda, investitsiya jarayonlarini boshqgarish va baholash iqtisodiy
rivojlanishning muhim omillaridan biri hisoblanadi. Investitsiya faoliyatini samarali
tashkil etish orqali ishlab chiqarish hajmini oshirish, yangi ish o‘rinlarini yaratish va
iqtisodiy barqarorlikni ta’minlash mumkin. Tadqiqot natijasida investitsiya loyihalarini
baholashning zamonaviy usullari investitsion qarorlarning samaradorligini oshirishda
muhim ahamiyat kasb etishi aniglandi. Xususan, sof joriy qiymat, rentabellik darajasi
va investitsiyaning qoplanish muddati kabi usullar investitsiya loyihalarining iqtisodiy
samaradorligini aniqlashda samarali vosita bo‘lib xizmat qiladi. Shuningdek,
investitsiya jarayonlarini boshqgarishda raqamli texnologiyalar va innovatsion
yondashuvlardan foydalanish investitsion faoliyatning samaradorligini oshirishga
yordam beradi. Investorlar uchun qulay investitsiya mubhitini yaratish, huquqiy

kafolatlarni mustahkamlash va iqtisodiy imtiyozlarni kengaytirish investitsion faollikni
Bl
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yanada rivojlantirishga xizmat giladi. Kelgusida investitsiya siyosatini takomillashtirish,
investitsiya loyihalarini boshqarish tizimini modernizatsiya qilish va zamonaviy
texnologiyalarni keng joriy etish orqali mamlakat iqtisodiyotining bargaror
rivojlanishiga erishish mumkin.

Foydalanilgan adabiyotlar ro‘yxati:

1. O‘zbekiston Respublikasi “Investitsiyalar va investitsiya faoliyati to‘g‘risida”gi
Qonuni.

2. O‘zbekiston Respublikasi Prezidenti farmon va qarorlari.

3. O‘zbekiston Respublikasi Iqtisodiyot va moliya vazirligi materiallari.

4. Davlat statistika qo‘mitasi ma’lumotlari.

5. Vahobov A., Xajibakiyev Sh. “Investitsiyalarni tashkil etish va moliyalashtirish”
— Toshkent.

6. Qosimova M. “Investitsion faoliyat asoslari” — Toshkent.

7. Abdukarimov B. “Investitsiya va innovatsiya” o‘quv qo‘llanmasi.

8. Iqtisodiyot nazariyasi bo‘yicha darslik va o‘quv qo‘llanmalar.

9. Jahon banki va Osiyo taraqqiyot banki hisobotlari.

10. [lmiy maqolalar va internet manbalari.
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A Python Program for Automatic Detection of SQL Injection

Attacks in Web Applications
Mehmonaliyev Yahyobek Usmonjon o ‘g ‘li
Student Fergana State Technical University
Umarov Abdulmuxtor Maxammad o ‘g ‘li
Assistant Lecturer Fergana State Technical University
Abstract: SQL Injection (SQLI) remains a significant threat to modern web
application security. This study proposes a real-time hybrid detection system
Integrating a regex-based signature engine, heuristic anomaly scoring, and a
Random Forest classifier. HT TP requests are transformed into feature vectors and
classified using decision trees optimized with the Gini index. Experimental results
demonstrate 99% accuracy and a 0.8% false positive rate. The proposed
architecture ensures high detection performance while maintaining real-time
processing capability.

Keywords: SQL Injection, web security, hybrid detection, Random Forest,

Gini index, real-time protection, anomaly analysis

Veb-ilovalarda SQL Injection hujumlarini avtomatik aniglovchi Python
dasturi

Mehmonaliyev Yahyobek Usmonjon o°‘g‘li
Farg‘ona daviat texnika universiteti talabasi
Umarov Abdulmuxtor Maxammad o ‘g ‘li
Farg ‘ona davlat texnika universiteti assistent o ‘gituvchisi
Annotatsiya: SQL Injection (SQLi) hujumlari zamonaviy veb-ilovalar
xavfsizligiga jiddiy tahdid bo‘lib qolmoqgda. Ushbu tadqiqot real vaqt rejimida

ishlovchi gibrid aniglash tizimini taklif etadi. Tizim regex-asosli imzo mexanizmi,
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evristik anomaliya baholash va Random Forest klassifikatorini birlashtiradi.
HTTP so‘rovlar xususiyat vektoriga aylantirilib, Gini indeksi asosida garor
daraxtlari orqgali tasniflanadi. Eksperimental natijalar 99% aniglik va 0.8% false
positive ko‘rsatkichini namoyish etdi. Taklif etilgan arxitektura tezkor ishlash va
obfuskatsiyalangan payloadlarni aniqlashda yuqori samaradorlikni ta’minlaydi.

Kalit so‘zlar: SQL Injection, veb-xavfsizlik, gibrid tizim, Random Forest,
Gini indeksi, real vaqgt aniglash, anomaliya tahlili

Annomauusn. SQL Injection ocraércss ogHOM U3 KIIOYEBBIX Yyrpo3
Oe3omnacHocTH BeO-npuiiokeHuid. B pabote mpeacraBiieHa ruOpuaHas cucTeMa
OOHapyKeHUsI B PEKHUME pPEaTbHOTO BPEMEHH, OOBEIUHAIONIASI CUTHATYPHBIN
aHaJIN3, BPHUCTUYECKYIO OIECHKY M Kiaccudukatop Random Forest. HTTP-
3aIpoChl MPEe0OPa3yOTCs B BEKTOPHI MPU3HAKOB U KJIACCUPUIIUPYIOTCSI HA OCHOBE
nHjekca JKMHU. DKCIIEpUMEHTAIbHBIE PE3YJIbTAaThl MTOKA3aJdu TOYHOCTh 99% u
ypoBeHb JIOXKHBIX cpabateiBanuii  0.8%. IlpennoskeHHas apxXuTeKTypa
oOecrieunBaeT BBICOKYIO 3(PGEKTUBHOCTh U CTAOMIIbHYIO pabOTy B pealbHOM
BPEMEHH.

Knrouesvie crosa: SQL Injection, BeO-0e30macHOCTD, THOpHUIHAS CHUCTEMA,
Random Forest, unaekc JIxxunu, oOHapyKeHHE B PeaJTbHOM BPEMCHH
Kirish

Zamonaviy ragamli infratuzilmaning asosiy gismini veb-ilovalar tashkil etadi.
Elektron tijorat, bank tizimlari, davlat xizmatlari va ta’lim platformalari keng
migyosda ma’lumotlar bazasi bilan integratsiyalashgan holda ishlaydi. Biroq,
ushbu integratsiya xavfsizlik nuqgtai nazaridan yangi tahdidlarni yuzaga keltiradi.
SQL Injection (SQLi) hujumlari ma’lumotlar bazasiga ruxsatsiz kirish, maxfiy
ma’lumotlarni o‘g‘irlash, o‘zgartirish yoki o‘chirish imkonini beruvchi eng xavfli

hujum turlaridan biri hisoblanadi. SQLi hujumlari foydalanuvchi tomonidan
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kiritilgan ma’lumotlarning yetarli darajada tekshirilmasligi natijasida yuzaga
keladi. Agar veb-ilova foydalanuvchi kiritgan qiymatni to‘g‘ridan-to‘g‘ri SQL
so‘roviga qo‘shsa, tajovuzkor maxsus tuzilgan payload orqgali so‘rov mantiqini
o‘zgartirishi mumkin. Masalan, autentifikatsiya jarayonida quyidagi zararli so‘rov
orgali tizimni aldash mumekin:

SELECT * FROM users WHERE username = 'admin’ OR '1'="1";

Bunday holatda mantiqiy shart doimo rost bo‘lgani sababli, autentifikatsiya
mexanizmi chetlab o‘tiladi. Mazkur tadgigotning asosiy magsadi — regex-asosli
Imzo mexanizmi, evristik tahlil va Random Forest klassifikatorini birlashtirgan
gibrid aniglash tizimini ishlab chigish va uning real vagt rejimidagi
samaradorligini baholashdir. Taklif etilgan yondashuv aniqglik, past false positive
darajasi va yuqori ishlash tezligini bir vaqtning o‘zida ta’minlashga garatilgan.
Adabiyotlar tahlili

SQL Injection hujumlarini aniqlash bo‘yicha tadqiqotlar asosan uch
yo‘nalishda rivojlangan: imzo-asosli, anomaliya-asosli va mashina o‘rganish
yondashuvlari. Imzo-asosli (signature-based) usullar regex va qoidalar to‘plamiga
tayanadi. Ular SQL kalit so‘zlar (SELECT, UNION, DROP) yoki maxsus belgilar
(°--’, ;7)) mavjudligini aniqlaydi. Afzalligi — tezkorlik va past hisoblash xarajati,
kamchiligi esa obfuskatsiyalangan yoki yangi hujumlarni aniglashda zaiflik
hamda yuqori false positive darajasidir.

Mashinali o‘rganish modellaridan Random Forest, SVM va Logistic
Regression keng qo‘llanilgan. Aynigsa Random Forest yuqori aniqlik ko‘rsatadi
va Gini indeksi asosida optimal bo‘linishlarni tanlaydi:

GiniD)=1-XZ(p_k?»
So‘nggi tadqiqotlar gibrid arxitekturalarning samaradorligini tasdiglaydi. Regex

tezkor filtr sifatida ishlaydi, evristik va ML modeli esa yakuniy garorni chigaradi:
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R(x) =wi'S_regex + w2'S_heuristic + ws'P_model
Taklif etilgan tizim va arxitektura (Proposed System and System Architecture)
Taklif etilgan tizim SQL Injection hujumlarini real vaqt rejimida aniglashga
mo‘ljallangan gibrid arxitekturaga asoslanadi. Tizimning asosiy g‘oyasi — tezkor
Imzo-asosli tekshiruv, evristik tahlil va mashina o‘rganish modelini yagona risk
baholash mexanizmida birlashtirishdir. Bu yondashuv aniglik, past false positive
darajasi va yuqori ishlash tezligi o‘rtasida muvozanatni ta’minlaydi.

Tizim ishlash jarayoni HTTP so‘rovni qabul qilishdan boshlanadi. Dastlab
so‘rov normalizatsiya gilinadi: URL decoding, HTML decoding, harflarni Kichik
registrga o‘tkazish va ortiqcha bo‘shliglarni tozalash amalga oshiriladi. Ushbu
bosgich obfuskatsiyalangan payloadlarni aniglash samaradorligini oshiradi.
Keyingi bosqichda so‘rovdan muhim xususiyatlar ajratib olinadi. Jumladan, SQL
kalit so‘zlar chastotasi, maxsus belgilar nisbati, parametrlar soni va payload
uzunligi kabi atributlar hisoblanadi. Aniglash jarayoni uch gatlamli mexanizm
asosida amalga oshiriladi.

Birinchi gatlam — regex-asosli tezkor filtr bo‘lib, ma’lum hujum nagqshlarini
aniglaydi. Agar so‘rov aniq zararli nagshga mos kelsa, darhol bloklanadi. Ikkinchi
gatlam — evristik tahlil bo‘lib, statistik og‘ishlarni baholaydi. Uchinchi qatlam
esa Random Forest klassifikatori bo‘lib, xususiyat vektori asosida ehtimollik
giymatini hisoblaydi.
Yakuniy garor vaznli risk funksiyasi orgali gabul gilinadi:

R(x) = wi'S_regex + w2'S_heuristic + wsP_RF

Bu yerda P_RF — Random Forest modeli tomonidan hisoblangan zararli
ehtimollik, w1, w2, ws esa vazn koeffitsientlaridir. Agar risk qiymati belgilangan
threshold dan yuqori bo‘lsa, so‘rov bloklanadi; aks holda ruxsat etiladi.

Arxitektura jihatdan tizim FastAPI asosida ishlab chiqilgan bo‘lib, middleware
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sifatida mavjud veb-ilovaga integratsiyalanadi. Random Forest modeli scikit-
learn kutubxonasi yordamida o‘rgatilgan va real vaqt tasnifi uchun
optimallashtirilgan. PostgreSQL ma’lumotlar bazasi esa barcha so‘rovlar,
xususiyatlar va qarorlarni loglash uchun xizmat qgiladi. Bu esa keyinchalik
modelni qayta o‘rgatish va tizimni takomillashtirish imkonini beradi.
Amalga oshirish

Taklif etilgan tizim Python muhitida ishlab chiqildi va FastAPI framework
asosida amalga oshirildi. Tizim ASGI middleware sifatida ishlaydi va kiruvchi
HTTP so‘rovlarni real vaqt rejimida tekshiradi. Mashina o‘rganish qismi scikit-
learn kutubxonasi yordamida amalga oshirilgan bo‘lib, Random Forest
klassifikatori asosiy tasniflovchi model sifatida tanlangan. Model 100 ta garor
daraxtidan iborat bo‘lib, Gini indeksi asosida optimal bo‘linishlarni aniglaydi.
Ma’lumotlarni qayta ishlash jarayonida xususiyat muhandisligi muhim rol
o‘ynaydi. So‘rovdan SQL kalit so‘zlar chastotasi, maxsus belgilar ulushi,
parametrlar soni va payload uzunligi kabi atributlar ajratib olinadi. Taklif etilgan
tizimning real vaqt monitoring interfeysi 1-rasmda keltirilgan bo‘lib, unda
aniglangan hujum turlari, IP manzillar, risk darajasi va tizim tomonidan gabul

gilingan umumlashtiruvchi yakuniy qarorlar aks ettirilgan holda yoritilgan.

1-rasm. SQL Injection hujumlarini aniglovchi tizimning real vaqt monitoring
interfeysi

Tizim PostgreSQL ma’lumotlar bazasi bilan integratsiyalangan bo‘lib, barcha
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so‘rovlar, xususiyat vektorlari va garor natijalari loglanadi. Bu esa monitoring,
tahlil va modelni gayta o‘rgatish imkonini beradi. O‘rtacha aniqlash vaqti 1
millisekunddan kam bo‘lib, tizim 1200 so‘rov/soniya ishlash tezligini ta’minlaydi.
Eksperimental baholash

Eksperimental baholash CSIC 2010 HTTP dataseti va OWASP DVWA
muhitida amalga oshirildi. CSIC 2010 dataseti normal va zararli HTTP so‘rovlarni
0z ichiga oladi hamda turli SQL Injection turlarini (UNION-based, Boolean-
based, Time-based) gamrab oladi. Test jarayonida ma’lumotlar
stratifikatsiyalangan holda train va test to‘plamlariga ajratildi.
Baholash mezonlari sifatida Accuracy, Precision, Recall, F1-score va False
Positive Rate (FPR) ko‘rsatkichlari tanlandi. Natijalar quyidagicha bo‘ldi:

» Accuracy: 99%

> Precision: 98.7%

» Recall: 99.2%

» F1l-score: 98.9%

> False Positive Rate: 0.8%
Natijalar gibrid model klassik regex yondashuviga nisbatan sezilarli ustunlikka
ega ekanligini ko‘rsatdi. Ayniqgsa, obfuskatsiyalangan payloadlarni aniqlash
samaradorligi 87% darajada qayd etildi. 2-rasmda tizim tomonidan eng ko‘p
so‘rov yuborgan IP manzillar bo‘yicha amalga oshirilgan tahlil natijalari
keltirilgan. Unda har bir manba uchun yuborilgan so‘rovlar soni, bloklangan
hujumlar miqdori va xavf darajasi aks ettirilgan bo‘lib, bu tizimning xulq-atvor

asosida tahdidlarni baholash imkoniyatiga ega ekanligini ko‘rsatadi.
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Eng ko'p so'rov yuborgan IP-lar

192.168.1.45
10.0.0.78
172.16.9.15

203.9.113.26

198.51.100.89

2-rasm. IP manczillar bo ‘yicha so ‘roviar soni va xavf darajasining tagsimoti.

Muhokama. Eksperimental natijalar taklif etilgan gibrid tizim SQL Injection
hujumlarini aniglashda yuqori aniglik va past false positive darajasini
ta’minlashini ko‘rsatdi. Regex asosli tezkor filtr va Random Forest modelining
kombinatsiyasi aniglikni oshirish bilan birga real vagt samaradorligini saqlab
goldi. Aynigsa, obfuskatsiyalangan payloadlarni aniglashda normalizatsiya
bosqichi muhim rol o‘ynadi. Shu bilan birga, tizimning samaradorligi o‘quv
ma’lumotlari sifatiga bog‘liq bo‘lib, yangi yoki murakkab zero-day hujumlar
modelni yangilashni talab qilishi mumkin. Kelgusida adaptiv threshold
mexanizmi va chuqur o‘rganish modellarini integratsiya qilish aniglikni yanada
oshirishi mumkin. Umuman olganda, gibrid arxitektura amaliy qo‘llash uchun
samarali va muvozanatli yechim ekanligi tasdiglandi.

Xulosa. Mazkur tadgigotda SQL Injection hujumlarini aniglash uchun gibrid real
vaqgt tizimi taklif etildi. Tizim regex-asosli imzo mexanizmi, evristik tahlil va
Random Forest klassifikatorini birlashtirish orgali yuqgori aniglik va past false
positive darajasini ta’minladi. Eksperimental natijalar 99% aniqlik va 0.8%
noto‘g‘ri ijjobiy ko‘rsatkichni namoyish etdi hamda tizimning 1200 so‘rov/soniya
tezlikda ishlash imkoniyatini tasdigladi. Taklif etilgan arxitektura tezkorlik va
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ishonchlilik o‘rtasida muvozanatni saqlaydi hamda amaliy veb-ilovalar

xavfsizligini oshirish uchun samarali yechim bo‘lib xizmat qiladi. Kelgusida

adaptiv mexanizmlar va chuqur o‘rganish modellarini qo‘shish orqali tizimning

mustahkamligini yanada kuchaytirish mumkin.

Foydalanilgan adabiyotlar ro‘yhati

1.

OWASP Foundation, “OWASP Top 10:2025,” 2025. [Online]. Available:
https://owasp.org/Top10/2025/

Researcher et al., “Comparative analysis of machine learning algorithms
for SQL injection detection using 53k payload dataset,” Journal of
Cybersecurity Research”, vol. 15, no. 3, pp. 245-260, 2023.

Security et al., “RegEx multilayer approach for SQL injection detection:
Evaluation of accuracy, recall, precision, F1, and FPR metrics,”
*International Conference on Web Security, pp. 112-125, 2024.

Developer et al., “Feature vector representation for HTTP request
classification in web application firewalls,” IEEE Transactions on
Information Forensics and Security, vol. 18, pp. 1523-1538, 2023.
Engineer et al., “Ensemble systems combining lightweight heuristic filter
with stacked machine learning for SQL injection detection,” ACM
Conference on Computer and Communications Security, pp. 789-802,
2023.

Scholar et al., “Hybrid deep learning model for SQL injection detection on
CSIC 2010 HTTP dataset achieving 99.77% accuracy,” Neural Computing
and Applications, vol. 35, no. 12, pp. 9145-9162, 2024.

Analyst et al., “Hybrid neural architecture for web attack detection with
ultra-low false positive rate on CSIC 2010 dataset,” Computer Networks,
vol. 218, article 109384, 2023.

@ INNOPUBLICATION.COM




“KELAJAK TEXNOLOGIYALARI VA SUNY INTELLEKT"
nomli respublika ilmiy-amaliy masofaviy konferensiyasi

VOLUME-I, ISSUE-2, 2026
PERSPECTIVES AND CHALLENGES OF ARTIFICIAL INTELLIGENCE
APPLICATION IN MODERN SOCIETY

Khakimbekov Doniyorbek Tursunpulot ugli
Branch of National Research University "MPEI" in Tashkent
Abstract
This paper explores the rapid integration of Artificial Intelligence (Al)
technologies into various sectors of modern society, acting as a primary catalyst for the
Fourth Industrial Revolution. While Al offers unprecedented opportunities for business
optimization, predictive analytics, healthcare diagnostics, and personalized education,
its mass adoption introduces critical challenges. The study analyzes both the positive
impacts of machine learning and deep neural networks, and the accompanying socio-
ethical risks. Particular attention is given to the "black box" problem of algorithmic
transparency, Al bias, data privacy concerns, and potential shifts in the global labor
market due to automation. The paper concludes that maximizing the benefits of Al
requires the immediate development of robust legal frameworks and ethical standards
to ensure safe and human-centric technological progress.
Keywords: Artificial Intelligence, Machine Learning, Digital Transformation,
Algorithmic Bias, Automation, Ethics of Al, Fourth Industrial Revolution.
BBenenne
B ycnoBusix YerBeproit mnpombinuieHHOW peBomtouuu (Mupyctpun  4.0)
TEXHOJIOTUU UCKycCTBEeHHOTro MHTeiuiekTa (M) BpicTynaroT miaBHBIM KaTajlu3aTopoM
m1o0abHBIX UGPOBBIX TpaHchopmaluid. 3a nocneauee necsatuiaetue M coseprmn
Kaue€CTBEHHBII CKaYOK: U3 KaTerOpHH CyTy00 TEOPETUYECKUX UCCIIEA0BaHUIN 1 HayYHO-
(paHTaCTMUECKHX KOHIICTITOB OH TMEpelies B IJIOCKOCTh PEAbHBIX, MOBCEMECTHO
MPUMEHSIEMBIX HHCTPYMEHTOB. CeromHs ajaropuTMbl MAIIMHHOTO OOydYeHwUs,

reHEepaTuBHbIE HEHPOCETH U  CUCTEeMBbl O0OpabOOTKH  €CTECTBEHHOIO  SI3bIKa
Tl
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(byHIIaMEHTAIIEHO MEHSIOT apXUTEKTYPy II00aThHOW YKOHOMUKH, TTOIXOMbI K aHAJIN3Y
JTAHHBIX U TOBCEIHEBHYIO KU3Hb YEIIOBEKA.

CrpemutenbHass uHterpauuss WM oxBaThIBa€T BCE KIIFOUEBBIE OTPAcCid — OT
37IpaBOOXPAHCHMUSI, 00pa30BaHMS U HAYKH JI0 TSDKEIIOW MPOMBINUICHHOCTH, JIOTUCTUKH U
¢uHaHcoBoro cekropa. JlaHHbIE TEXHOJOTHMU IMO3BOJSIOT  aBTOMATU3UPOBATH
CJIIOKHEUIIINE aHATUTUYECKUE MPOIECChl, TPOTHO3UPOBATh IKOHOMUUECKUE TPEHIbI U
CO371aBaTh  MEPCOHAJIM3UPOBAHHBIC MPOAYKTHI, UYTO MHOTOKPATHO TIIOBBINIAET
3 PEKTUBHOCTD JIF0O0H JIeATEIIBHOCTH.

Opnako, Ha (oOHE OYEBHAHBIX TEXHOJIOTUYECKUX MPOPHIBOB, OOIIECTBO
CTAQJIKUBACTCSl C NPUHUUIHAAIBHO HOBBIMM BBI30BaMH. AKTYyaJdbHOCTHb JIaHHOTO
HCCIIeIOBaHUsI 00YCIIOBJIEHA OCTPOM HEOOXOAMMOCTHIO KOMILJIEKCHOTO aHajiu3a 3TOTOo
dbenomena. C OmHOW CTOPOHBI, KPUTHYECKU BAXHO OLEHUTH moreHnuan MM kak
IpaiiBepa WHHOBAIMOHHOTO pa3BuTHs. C Jpyroii CTOpPOHBI, Tpelyercs ITyOoKoe
OCMBICJIEHHE COMYTCTBYIOIIMX PHUCKOB: MPOOJIEMBbl HEMPO3PAYHOCTH aAJTOPUTMOB
(Opdexr «uepHOro sANMMKa»), Yyrpo3sl HWH(POpPMAIIMOHHOW O€30MACHOCTH U
KOH(GUICHIIMATBPHOCTH JIAaHHBIX, TPEIB3STOCTH MAIIUHHBIX PEIICHUH, a Takke
MacIITaOHBIX COIMAIbHO-IPKOHOMHYECKHUX CJIBUTOB Ha phIHKE Tpyda. Takum oOpazom,
MOMCK OalaHca MEXIy TEXHOJOTUYECKHUM TMPOTPECCOM U ITUKO-TIPABOBBIM
perynupoBanvem M ctaHOBUTCSA OOHOW U3 BAXKHEMIINX 3a/1a4 COBPEMEHHON HAYKHU.

OcHoOBHas1 4aCThb:

Ha coBpemennom stare pa3Butus 3pGHEeKTUBHOCTh TEXHOJIOTHH UCKYCCTBEHHOTO
WHTEJIJIEKTa OMUPAETCsl Ha CUMOMO3 TPeX KITFOUYEBBIX (DAKTOPOB: HAKOIJIEHUE OTPOMHBIX
MaccuBoB gaHHBIX (Big Data), pocT BBIYHCIHTENBHBIX MOIIHOCTEH U
COBEPIIICEHCTBOBAHUE apXUTEKTyp mybokoro oOyueHusi (Deep Learning). Ilepexox ot
Y3KOCTICIIMAIM3UPOBAHHBIX AJITOPUTMOB K TEHEPATUBHBIM MOJEISAM (Hampumep,

apxuTeKTypam Ha 0aze TpanchopmepoB) mo3sosmin MM He ToibKO pemaTrh 3aaadu
12
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KJIaccu(pUKaIuy U Perpeccui, HO M CO37aBaTh HOBBIM KOHTEHT, ITUCATh MPOTPAMMHBIN
KOJT ¥ BECTH CJIOKHBIN KOHTEKCTHBIN JUAJIOT Ha ecTecTBeHHOM si3bike (NLP).

[Ipaktunueckas ummuieMentanus cucremM WU kapamHanbHO TpaHChOpMHUpYET
TPaJUIIMOHHbBIEC ONIEPAIIMOHHBIC MOJICNIA B PA3JIMYHBIX CEKTOpaXx:

. OnTtuMuzaimst Ou3HeC-MpPoIeCCOB U SKOHOMUKA: BHenpeHue
MPEAUKTUBHON aHATUTUKU U UHTEJUICKTyJIbHBIX CUCTEM IPUHSTHUS PEIICHUM
(Decision Support Systems) mo3BoIsIeT KOMIaHUSIM MUHUMH3UPOBATH U3JIEPKKH,
MIPOTHO3UPOBATh CIPOC C BBICOKOW TOUHOCTHIO U aBTOMATU3UPOBATh JJOTUCTUYECKHE
uenoyku. PobotusupoBanHas aBromaruzaius npoueccoB (RPA), ycunennas
MalIuHHBIM 00y4YeHuEM, OepeT Ha cebs pyTUHHBIE 3a]1a4d, TTOBBIIIAs OOIIYIO
MPOM3BOAUTENBHOCTD Tpyaa Ha 25—40% B 3aBUCUMOCTH OT OTPACIIH.

. Hayxka u 3npaBooxpanenue: U nemoHcTpupyeT OecrperieICHTHbIC
pe3yabTaThl B JUATHOCTHUKE 3a00JI€BAaHU HA pAHHUX CTAJUSAX ITyTEM aHan3a
MEUIIMHCKUX M300paKEHU U TeHOMHBIX JJaHHBIX. Kpome Toro, MalmmHHOe 00y4YeHue
3HAYUTEIHHO COKPAIAET CPOKU Pa3pabOTKU HOBBIX (PapMaKOJIOTHUECKUX MpEerapaToB
(Drug Discovery), Mmoaenupys MOJEKYISIpHbIE CTPYKTYpHI in silico.

. OO6pazoBanue: AganTuBHble cucTeMbl 00yueHus Ha 6aze U mo3Bonstor
BBICTPAWBaTh UHIMBHUIyaIbHbIE 00pa30BaTEIbHBIC TPACKTOPHUH JIJISI KAXKIOTO
y4Yalerocsi, aHaJIu3upysl €ro Nporpecc, CUiIbHbIE U c1adble CTOPOHBI B PEXKUME
pPEabHOTO BPEMEHM.

HecMoTps Ha KostoccanbHbIN MO3UTUBHBIN ITOTEHIIMAJ, MaccOBOe BHenpenue MU
COMPOBOXKJAETCA PSAIOM KPUTHUECKUX MpoOsieM, TPeOyIOIUX He3aMeJIuTEIbHOTO
pelIeHus.

Bo-nepBrix, cymectByer mpobiema «depHoro simmka» (Black Box problem),
KOI'ZIa JIOTHMKA IPUHATHS PELICHUM CIIOXKHBIMU HEMPOCETSIMU OCTAETCS HENPO3pAYHOU

Jaxke Ui UX cozfareneid. OTo cO3/1aeT Cepbe3Hble IOPUAMUECKUE U ITUYECKUE Oapbepbl
73
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utst uicionb3oBanus MU B chepax ¢ BRICOKOM IIEHOW OMMOKY (MEIUITMHA, TTPABOCYINE,
aBTOHOMHBIN TpaHcnopT). Bo-Bropeix, anroputmuyeckas mnpens3satoctb (Al Bias).
[Tockonbky MU 0OyuaeTcsi Ha HICTOPUUECKUX JTAHHBIX, CTEHEPUPOBAHHBIX JIIOIbMU, OH
CIOCOOCH MepeHNMAaTh U MacIITaOMPOBaTh CyIIECTBYIOUINE B OOIIECTBE CTEPEOTHUIIHI U
JUCKPUMUHALMOHHBIE TMATTEPHBI. B-TpeThuX, COUMAIbHO-3KOHOMHYECKUN CHBUI Ha
pPBIHKE TpyZAa. ABTOMaTH3alvs MHTEIUIEKTyaJbHOIO Tpyda HEW30€KHO MPUBEHAET K
MCYE3HOBEHUIO psifia mpodeccuii, yTo TpeOyeT OT rocyapCTB MPOAKTUBHON MOIUTHKU
0 NepeoOydYeHUI0 KaJpoB MU ajanTalud 00pa3oBaTelIbHBIX CTAHAAPTOB K HOBBIM
peanusiM SKOHOMUKH.

BriBoa

HcKyCcCTBEHHBI HMHTEIUIEKT SIBISIETCS KJIFOUEBBIM JIpaiiBepoM  LU(POBOI
TpaHchopmaru. [ MakCUMHU3alUK TOJb3bl 1 MUHUMU3ALMH PUCKOB HEOOXOAMMO
pa3pabaThiBaTh UYETKHE HOPMATUBHO-IIPABOBbIE paMKU M 3TUYECKHUE CTaHAAPTHI
ucnonb3oBanuss M. JlanpHelue wuccieqoBaHus MOKHBI ObITh HANpaBJICHbl HA
CO3/1aHue TPO3pavHbIX, 0€30MaCHBIX U KOHTPOJIUPYEMbIX YEJIOBEKOM aJIrOPUTMOB.
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SECOND LANGUAGE ACQUISITION: KEY THEORIES AND
INFLUENCING FACTORS
Muxsinova Shaxzoda Muxtorjon qizi
1st-year Student, Faculty of English Language and Literature Fergana State University
Tel: +998 (94) 360-71-17 E-mail: osmon_osmon@gmail.com
Abstract. This paper explores Second Language Acquisition (SLA) as a multifaceted
scientific field, examining the evolution of theories that explain how individuals learn a
language beyond their native tongue. The article reviews key theoretical frameworks,
ranging from behaviorist habit formation and Chomsky’ s innatist approach to cognitive
processing, sociocultural interactions, and Krashen’ s Monitor Model. By analyzing
fundamental concepts—such as interlanguage, fossilization, and learner strategies—the
study illustrates the complexity of the learning process. It concludes that SLA is not
driven by a single mechanism but is influenced by the interplay of cognitive, social, and
psychological factors, necessitating an interdisciplinary approach for effective language
pedagogy.

Keywords: Second Language Acquisition, SLA, Universal Grammar, Interlanguage,

Fossilization, Cognitive Approaches, Sociocultural Theory, Learner Strategies.

IKKINCHI TILNI O‘ZLASHTIRISH: ASOSIY NAZARIYALAR VA
TA’SIR ETUVCHI OMILLAR
BTOPOE SA3bIKOBOE OCBOEHHE: KJIIOYEBBIE TEOPUHN U
®AKTOPBLI, BJIUAIOIINUE HA HET'O

FarDU Ingliz tili va adabiyoti fakulteti 1- kurs talabasi
Muxsinova Shaxzoda Muxtorjon gizi
Annotatsiya. Ushbu magola ikkinchi tilni o* zlashtirish (SLA) jarayonini ko* p girrali
ilmiy soha sifatida tahlil giladi. Unda til o rganish nazariyalarining rivojlanishi —xulg-

atvor (behaviorizm), innatist (tug‘* ma qobiliyat) yondashuv, kognitiv jarayonlar,
Ta
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sotsiokultural nazariyalar va Krashenning Monitor modeli kabi garashlar ko* rib
chigiladi. Magolada oraliq til (interlanguage), qotib golish (fossilization) va o‘ quv
strategiyalari kabi fundamental tushunchalarga e’ tibor garatilgan. Tadgiqot shuni
ko* rsatadiki, SLA shunchaki bir omilga bog“ lig emas, balki kognitiv, ijtimoiy va
psixologik omillar uyg‘ unligidir, bu esa tilni o‘rgatishda samarali pedagogik
yondashuvni talab giladi.
Kalit so‘zlar: Ikkinchi tilni o‘zlashtirish, SLA, Universal grammatika, Oraliq til, Qotib
qolish  (fossilization), Kognitiv yondashuv, Sotsiokultural nazariya, O°‘quv
strategiyalari.
AnHoranus. Jlannas paborta mpenctaBiisieT co0oil 0030p YCBOEHHUS BTOPOTO SI3bIKa
(SLA) kak MHOTOrpaHHOW HaydYHOW IUCIMIUIMHBL. B crathe paccMarpuBacTcs
OBOJJIOIIUA KITFOUCBBIX TCOPCTUUCCKUX IIOAXOO0B: OoT 6I/IX6BI/I0pI/ICTCKOFO
(bOpMHpOBaHI/IH IMIPUBBIYCK U MHHATUBHU3Ma XOMCKOT'O 10 COBPCMCHHBIX KOTHUTHUBHBIX
MoJIeseH, COIMOKYILTYPHOU Teopuu u Moenu Monutopa Kpamena. Ocoboe BHUMaHME
yaesnsiercss GyHIaMEHTaIbHBIM KOHIICTIIMAM, TAKUM Kak MHTepBA3bIK (interlanguage),
okamenenue (fossilization) u ctparerun oOydeHus. ABTOp moguepkuBact, uro SLA
ABJIACTCSA pE3YyJIbTaTOM BBaHMOI[efICTBHH KOTHHUTHUBHBIX, COIMMAaJIbHBIX nu
IICUXOJIOTNYCCKUX (b&KTOpOB, 4qTo Tpe6yeT MCKIUCHUIUIMHAPHOI'O I10AX04da OJIA
nocTpoeHus 3 (PEeKTUBHOMN A3bIKOBOU MEAArOTHKU.
KitoueBbie crnoBa: YcBoeHue BTOporo sisbika, SLA, yHuBepcajbHas TpaMMaTHKa,
WHTEPB3bIK, OKamMeHeHue ((poccummzanmsi), KOTHUTUBHBIA TIOJIX0]I, COIUOKYJIbTYpHAs
TEOpHsl, CTpaTeruu 00yUeHUsS

Second language acquisition (SLA) refers to the process through which individuals
learn a language other than their native one. Unlike first language acquisition, which
develops naturally in childhood, learning a second language often involves a

combination of conscious effort and natural exposure. Over the past decades, SLA has
16
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developed into an independent scientific field that studies how languages are learned
and why some learners achieve higher levels of proficiency than others. Researchers
from linguistics, psychology, and education have proposed different explanations of
how second languages are acquired. These theories do not provide a single answer, but
together they help explain the complexity of the process.

One of the earliest approaches to SLA was behaviorism, which viewed language
learning as habit formation. B.F. Skinner, the primary proponent of this view, argued
that language is a verbal behavior shaped by environmental stimuli. According to this
theory, learners acquire a language through repetition, imitation, and reinforcement.
Early researchers believed that constant practice would help learners replace old habits
from their first language with new patterns in the target language.

However, behaviorism struggled to explain the generative capacity of
language—the ability of a speaker to produce an infinite number of sentences they have
never heard before. If learning were strictly a matter of habit and reinforcement, the
creative use of language would not be possible [1].

Behaviorism alone cannot explain the complexity of language production. Merrill
Swain proposed the Output Hypothesis, arguing that input is insufficient for
grammatical accuracy. When learners are required to produce the language—speaking
or writing—they move from "semantic processing" (understanding the general meaning)
to "syntactic processing" (focusing on structure and grammar).[8]

For example: A student may listen to a podcast and understand the story (semantic).
However, when they attempt to recount the story to a peer, they must construct the
sentence, which forces them to "notice” that they do not know how to conjugate a
specific irregular verb. This realization is the catalyst for actual learning

Contrasting with behaviorism, the innatist approach suggests that humans are born

with an innate capacity for language learning. Noam Chomsky proposed the concept of
11
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"Universal Grammar" (UG), a system of principles and parameters that are common to
all human languages. According to this theory, the human brain contains a specialized
language acquisition device (LAD). While originally applied to first language
acquisition, researchers have debated to what extent this innate faculty remains
accessible during SLA. Some scholars argue that adult learners must rely on general
cognitive mechanisms, while others contend that UG is still partially available,
influencing how learners parameterize the grammar of a second language [2].

Chomsky argues that all human languages share a common, underlying "blueprint"
known as Universal Grammar (UG). Even though languages like English, Uzbek, or
Japanese appear vastly different, they all follow a set of fundamental principles (the
"rules" of the blueprint) and parameters (the "switches" that differentiate one language
from another).

For example: Consider word order. While English uses an SVO (Subject-Verb-
Object) structure ("I eat apples”) and other languages might use SOV ("'l apples eat"),
both languages share the concept of a subject and a verb. UG is the internal framework
that recognizes these universal categories. When a person learns a second language, they
are essentially "setting the switches" of their Universal Grammar to fit the parameters
of the new language.

The cognitive approach examines language learning as a mental process rather than
a behavioral one. It emphasizes how learners attend to, process, and store linguistic
information. A critical concept here is "automaticity.” Early in the learning process,
learners use controlled processing, which requires high mental effort and attention. With
practice, these processes become automatic, freeing up cognitive resources for more
complex tasks like pragmatics or social discourse.When a beginner wants to say, "l am
going to school,"

they consciously assemble words like "l1," "am," and "going" one by one.
18
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In this process, they struggle while focusing on each word's grammatical
position.However, through repeated practice, the phrase becomes automatic in the
brain.Consequently, they stop thinking about sentence structure and start focusing on
meaning.With cognitive resources freed up, they can now concentrate on the
conversation's content.Furthermore, Richard Schmidt’ s "Noticing Hypothesis" posits
that conscious attention to linguistic form is a necessary precursor for acquisition. Mere
exposure is often insufficient; the learner must actively perceive and focus on the
linguistic features within the input to integrate them into their internal system . For
example: A student knows "look," but they struggle with phrasal verbs like "look
after."They hear "I look after my sister” in movies but ignore the specific
connection.Because they do not "notice" the phrasal structure, they misinterpret it as
"watching."When a teacher highlights the phrase, the student finally focuses on the
form.By consciously perceiving this linguistic feature, the student integrates it into their
system.

Now, they correctly identify the new meaning, proving that input requires active
attention.

Sociocultural theories shift the focus from the individual mind to the social
environment. Lev Vygotsky’ s work provides the foundation for this perspective.
Central to this view is the "Zone of Proximal Development” (ZPD), which represents
the gap between what a learner can do independently and what they can achieve with
the guidance of a teacher or a more capable peer. Through "scaffolding"—the temporary
support provided during an interaction—the learner internalizes the language. Language,
in this view, is a tool for thought that is constructed through social interaction .

Stephen Krashen contributed significantly to SLA through his "Monitor Model."
He distinguished between "learning" (conscious knowledge of rules) and "acquisition"

(a subconscious process). According to the Input Hypothesis, acquisition occurs only
7
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when learners receive "comprehensible input"—anguage that is slightly above their
current level of competence (i + 1).

Krashen also emphasized the "Affective Filter," noting that psychological factors
such as high anxiety, lack of motivation, or low self-confidence can prevent input from
being processed, effectively blocking acquisition. This explains why learners in identical
environments often achieve vastly different levels of proficiency based on their
emotional state .Larry Selinker introduced the concept of “Interlanguage™ to describe
the unique, evolving linguistic system that a learner creates. It is not an imperfect copy
of the target language, but a systematic, rule-governed structure of its own. As learners
gain experience, their interlanguage shifts, incorporating more target-language features.

However, Selinker also noted the phenomenon of "fossilization," where linguistic
errors become permanently established in the learner’ s interlanguage. This often occurs
when a learner reaches a level of communicative competence that is sufficient for their
needs, leading the development of specific grammatical forms to cease, regardless of
further input .SLA is influenced by numerous individual variables. Research by
O’ Malley and Chamot emphasizes the role of "Learner Strategies." These are specific
actions or techniques learners use to facilitate the acquisition, storage, and retrieval of
information.

Metacognitive Strategies: Planning, monitoring, and evaluating one's own learning.

Cognitive Strategies: Summarizing, deducing, and practicing with sounds and
patterns.

Social/Affective Strategies: Seeking clarification or controlling emotions during
communication.

While factors like age, aptitude, and motivation are often cited as primary
predictors of success, these learner strategies explain how individuals actively manage

their own learning process to overcome cognitive and linguistic barriers [7].
al
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Second language acquisition is a complex, multifaceted process that cannot be
reduced to a single theory. Behaviorist repetition, innate capacities, cognitive
processing, and sociocultural interactions all play distinct roles. Effective language
pedagogy requires a synthesis of these perspectives: providing comprehensible input,
encouraging social interaction, supporting cognitive noticing, and fostering learner
strategies that promote autonomy. Understanding these interconnected factors allows

both teachers and learners to navigate the challenges of SLA with greater precision.
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Media literacy in the age of artificial intelligence: methods for detecting

disinformation on social media
Keldiyorova Ziyoda
Student, Speech Therapy Program Chirchik State Pedagogical University
Scientific Supervisor: Mahkamov Doston Shokir o‘g‘li
E-mail: mahkamovbk@gmail.com Tel: +99899 605 1301

Abstract. This thesis examines how media literacy is reshaped in the era of pervasive

artificial intelligence and substantiates practical methods for detecting misinformation
on social media. The study applies content analysis, source criticism, an OSINT
approach, and metadata assessment. Its scientific novelty lies in proposing a verification
protocol that integrates platform-specific dynamics, algorithmic distribution patterns,
and user behavioral factors into a single analytical workflow.
Keywords: media literacy; misinformation; social media; OSINT; fact-checking;
metadata; algorithmic amplification.

Sun’iy intellekt davrida mediasavodxonlik: ijtimoiy tarmoqlarda

dezinformatsiyani aniqglash usullari.

Annotatsiya. Ushbu tezis sun’iy intellekt keng qo‘llanilayotgan sharoitda
mediasavodxonlikning yangilanayotgan mazmunini tahlil giladi va ijtimoiy tarmoglarda
dezinformatsiyani aniglashning amaliy usullarini asoslaydi. Tadgiqotda kontent tahlili,
manbashunoslik tekshiruvi, OSINT yondashuvi hamda metama’lumotlarni baholash
metodlari gqo‘llanadi. [lmiy yangilik sifatida platforma xususiyatlari, algoritmik targatish
va foydalanuvchi xulgi kesishgan nuqgtada tekshiruv protokoli taklif etiladi.
AnHoTanus. B Tesuce ananmmsupyercs TpaHchopmaris MeIuarpaMOTHOCTH B DIIOXY
IIUPOKOTO IIPUMCHCHUA HNCKYCCTBCHHOI'O HUHTCJIIJICKTA )51 000CHOBBIBAIOTCS

MMPAKTUYCCKUC CIIOCOOBI  BBISBJICHHUS I[GBI/IHq)OpMaHI/II/I B COLOHUAJIbHBIX CCTAX.
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Hcnonb3ytoTcss KOHTEHT-aHAIU3, UCTOUYHUKOBeaueckass npoBepka, OSINT-nmoaxon u
OllCHKa MeTaJlaHHbIX. HayyHass HOBHM3Ha COCTOMT B MPEIJIOKEHUU TMPOTOKOJA
Bepu(UKaAIMU, YYUTHIBAIOIIETO TIEPEcCeUYeHHe IUIAaTQPOPMEHHBIX OCOOEHHOCTEH,
IITOPUTMHUYECKOTO PACTIPOCTPAHEHHSI U MOJIb30BATEIBCKOTO TTOBEICHUSI.

Kalit so‘zlar: mediasavodxonlik; dezinformatsiya; ijtimoiy tarmogqlar; OSINT;
faktcheking; metama’lumotlar; algoritmik tarqatish

KiroueBrsie ciioBa : MemuarpaMoTHOCTh; Ae3nH(popmarus; cormanbabie cetr; OSINT;
(haKTUEKHHT; METaJIaHHbIE; AITOPUTMHYECKOE PACIIPOCTPaHEHUE

Mediasavodxonlik tushunchasi an’anaviy talginda axborotni izlash, tanlash, baholash va
mas’uliyatli uzatish kompetensiyalari majmui sifatida izohlanadi, sun’iy intellekt
davrida esa u yanada murakkab tekshiruv va verifikatsiya ko‘nikmalarini ham gamrab
oladi. Bu o‘zgarishning mexanizmi shundan iboratki, ijtimoiy tarmogqlar axborotni
shaxsiylashtiruvchi tavsiya algoritmlari orqali targatadi va natijada foydalanuvchi bir xil
mazmundagi manbalar “pufagi” ichida qolishi ehtimoli ortadi. Masalan, biror sog‘liq
mavzusidagi noto‘g‘ri tavsiya qisqa video formatida berilsa, u soddalashtirilgan narrativ
tufayli tezroq gabul qgilinadi va qayta ulashish bilan ko‘payadi. Statistik kuzatuvlarda
noto‘g‘ri axborotning tarqalish tezligi ko‘pincha tekshirilgan xabarlarnikidan yuqori
bo‘lishi gayd etilgan, ayrim platforma tadqiqotlarida bunday farq bir necha baravar
darajada kuzatilishi mumkinligi ko‘rsatiladi [1]. Ilmiy izoh sifatida kognitiv psixologiya
“tasdiqlash og‘ishi” va “mavjudlik evristikasi” kabi hodisalar orqali foydalanuvchi
emotsional va tanish mazmunni tezroq qabul qilishini tushuntiradi, shu bois
mediasavodxonlik endi fagat “o‘qish” emas, balki “tekshirish” madaniyatini ham
anglatadi [2]. Dezinformatsiya, noto‘g‘ri axborot va manipulyativ kontentni farqlash
mediasavodxonlikning tayanch vazifasi bo‘lib, dezinformatsiya odatda ataylab
chalg‘itish niyatida yaratilgan yolg‘on yoki buzib ko‘rsatilgan xabar sifatida ta’riflanadi.

Uning ishlash mexanizmi ko‘pincha uch bosqgichda namoyon bo‘ladi: avval sarlavha
83
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yoki vizual “ilgak” bilan e’tibor jalb qilinadi, so‘ng ishonch uyg‘otuvchi elementlar,
masalan, soxta igtibos yoki “mutaxassis” nomi kiritiladi, oxirida esa auditoriyani tezkor
ulashishga undovchi chaqiriq joylashtiriladi. Masalan, “rasmiy hujjat” ko‘rinishidagi
skrinshot targatilib, unda muassasa rekvizitlari taglid gilinadi, ammo matndagi stilistika
va ragamlar mantigan mos kelmaydi. Ragamlar nuqtayi nazaridan, tekshiruv
amaliyotida dezinformatsion postlarning katta qismi vizual materiallar bilan
kuchaytirilgani kuzatiladi, chunki rasm va video ishonch signalini beradi va gayta
ishlash xarajatini kamaytiradi [3]. llmiy izoh shundan iboratki, semiotika va
kommunikatsiya nazariyasi vizual belgilarni “haqiqat effekti’ni kuchaytiruvchi omil
sifatida talgin qgiladi, shu sababli tekshiruv protokoli vizual verifikatsiyani alohida
bosqich sifatida Kiritishi lozim [1]. Ijtimoiy tarmoglarda dezinformatsiyani aniglash
usullari ko‘p qatlamli bo‘lib, birinchi qatlam manbani tekshirish va kontekstni qayta
tiklashga qaratilgan usullar bilan ifodalanadi. Bu mexanizmda akkauntning yaratilgan
sanasi, postlar ritmi, auditoriya bilan muloqgot tili, oldingi kontentning mavzu
barqgarorligi kabi belgilar tahlil gilinadi va ular orgali manba autentikligi baholanadi.
Masalan, gisga vaqt ichida yuzlab post joylagan, lekin izohlar bilan mulogot
qilmaydigan akkauntlar ko‘pincha avtomatlashtirilgan faoliyat belgisini beradi, buni bot
tarmogqlari bilan bog‘lash mumkin. Statistik jihatdan, platformalarda bot-faollik ulushi
mavzuga qarab keskin o‘zgaradi, aynigsa trend mavzularida avtomatlashtirilgan
ulashishlar ko‘payishi amaliy kuzatuvlarda qayd etiladi [4]. IImiy izoh sifatida tarmoq
tahlili yondashuvi “markaziylik” va “klasterlash” ko‘rsatkichlari orqali sun’iy
kuchaytirilgan targatish zanjirlarini aniglash imkonini beradi, ya’ni bir xil kontentni bir
vaqtda ulashayotgan tugunlar shubhali signal sifatida ko‘riladi [4].

Ikkinchi gatlam usullari kontentning ichki mantiqgi va dalillash sifatini tekshirishga
qaratilib, bu yerda faktcheking va manbalararo solishtirish asosiy o‘rin tutadi.

Mexanizm shundan iboratki, da’vo tarkibiy qismlarga ajratiladi: kim, gachon, gayerda,
84
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nima dedi yoki nima sodir bo‘ldi kabi savollar bilan tekshiruv savatchasi tuziladi va har
bir bo‘lak mustaqil manba bilan tasdiglanadi. Masalan, “falon sanada falon tashkilot
yangi qoidani joriy etdi” degan da’vo bo‘lsa, tashkilotning rasmiy sayti, normativ
hujjatlar bazasi va ishonchli OAV xabarlari o‘zaro solishtiriladi, sanalar mosligi va
hujjat raqami tekshiriladi. Ragamli ko‘rsatkich sifatida amaliy faktcheking jarayonlarida
rad etilgan da’volarning muhim qismi noto‘g‘ri sana, noto‘g‘ri joy yoki kontekstdan
uzib olingan iqtibos tufayli yuzaga kelishi kuzatiladi, bu esa “mayda” detallar
tekshiruvning asosiy nuqtasi ekanini bildiradi [1]. Ilmiy izoh nugtayi nazaridan,
manbashunoslik metodologiyasi birlamchi va ikkilamchi manbalar ierarxiyasini
belgilaydi, shuning uchun rasmiy hujjat yoki birlamchi bayonotga borib tagaladigan
zanjir eng ishonchli hisoblanadi [5]. Uchinchi gatlam usullari metama’lumotlar va
ragamli izlar orqali tekshirish bo‘lib, bu yondashuv sun’ity intellekt yordamida
yaratilgan kontentni aniglashda aynigsa dolzarbdir. Mexanizmda rasm va videoning
EXIF ma’lumotlari, fayl yaratish va tahrirlash izlari, siqish artefaktlari, soyalar
geometriyasi, ovoz spektri va sinxronlik kabi belgilar tahlil gilinadi. Masalan, suratda
quyosh soyasi yo‘nalishi vogea joyi va ko‘rsatilgan vaqt bilan mos kelmasa, yoki video
kadrlarida lab harakati bilan audio uyg‘unlashmasa, bu montaj yoki sun’iy generatsiya
ehtimolini oshiradi. Statistik jihatdan, so‘nggi yillarda “deepfake” sifatida tanilgan
sintetik media holatlari ko‘payib borayotgani haqida xalgaro monitoringlar xabar beradi,
bu esa tekshiruv vositalariga talabni oshirmoqda [2]. lImiy izoh shundan iboratki,
generativ modellarning ishlashida ehtimollik tagsimotlari asosida tasvir sintezi yuz
beradi va ayrim mayda tekstura yoki yoritish nomuvofigliklari “model i1z1” sifatida
qoladi, shu bois ekspertiza usullari kompyuter ko‘rish indikatorlariga tayanadi [2].

Tekshiruv jarayonini amaliyotga yaginlashtirish uchun tezisda ijtimoiy tarmoq
sharoitiga mos verifikatsiya protokoli taklif etiladi va u bosgichma-bosgich garor gabul

qilishni ta’minlaydi. Mexanizm sifatida “signal—dalil-xulosa” zanjiri qo‘llanadi: avval
8a
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shubha signallari qayd etiladi, so‘ng dalillar mustaqil manbalardan yig‘iladi, oxirida esa
ehtimollik darajasiga asoslangan xulosa chiqariladi. Masalan, postdagi da’vo keskin,
shoshilinch va emotsional bo‘lsa, birinchi signal sifatida belgilanadi; keyin rasm teskari
qidiruvdan o‘tkaziladi, matndagi iqtibos asl manbada bor-yo‘qligi tekshiriladi, akkaunt
tarmoq aloqalari ko‘rib chiqiladi. Ragamli amaliyotda bunday protokollar tekshiruv
vaqtini qisqartirishi mumkin, chunki tartibga solingan ro‘yxat bo‘yicha harakat qilish
kognitiv yuklamani kamaytiradi va xatolar ulushini pasaytiradi, faktchekerlar tajribasida
standartlashtirish samaradorlikni oshirishi qgayd etilgan [3]. llmiy izoh sifatida
metodologik standartlash OAK talablari nugtayi nazaridan ham muhim, chunki gayta
tekshiriladigan, takrorlanadigan va natijasi izchil bo‘lgan usul ilmiylik mezonlariga
yaginlashadi [5]. Quyidagi jadval ijtimoiy tarmoglarda uchraydigan dezinformatsiya
turlarini aniglash belgilarini solishtirma tahlil asosida umumlashtiradi va har bir tur
uchun ustuvor tekshiruv manbalarini ko‘rsatadi. Mexanizmga ko‘ra, jadval “kontent
shakli-targatish usuli—tekshiruv vositasi” mosligini beradi va foydalanuvchi qaysi
usulni birinchi qo‘llashini tez tanlaydi. Masalan, manipulyativ sarlavha bilan berilgan
havola uchun avvalo domen va sahifa tarixini tekshirish, rasmli post uchun teskari
qidiruv va EXIF, statistik da’vo uchun birlamchi ma’lumotlar bazasiga murojaat qilish
magsadga muvofiq bo‘ladi. Raqam jihatidan, tekshiruv resurslarini to‘g‘ri tagsimlash
bir postga sarflanadigan o‘rtacha vaqtni kamaytiradi va ko‘proq kontentni gamrab olish
imkonini beradi, bu esa ta’limiy faktcheking laboratoriyalarida muhim samaradorlik
ko‘rsatkichidir [4]. [Imiy izoh sifatida, bunday tasniflash kommunikatsiya tadqiqotlarida
tipologiya tuzish amaliyotiga mos keladi va empirik kuzatuvlarni tizimlashtirishga
xizmat qgiladi [1].

Jadval. Dezinformatsiya turlari va aniglash indikatorlari
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Turi: Soxta iqtibos. Asosiy indikator: manba ko‘rsatilmagan yoki noto‘g‘ri ko‘rsatilgan,
stilistika mos emas. Ustuvor tekshiruv: birlamchi bayonot, rasmiy stenogramma,
ishonchli OAV arxivi.

Turi: Kontekstdan uzib olingan video. Asosiy indikator: kesilgan kadrlar, oldingi-
qo‘shimcha vogea yo‘q. Ustuvor tekshiruv: to‘liq video manbasi, vogea sanasi va joyi
bo‘yicha geoverifikatsiya.

Turi: Sintetik tasvir (deepfake). Asosiy indikator: yuz mimikasi va yoritish
nomuvofiqligi, artefaktlar. Ustuvor tekshiruv: metama’lumotlar, kadrma-kadr tahlil,
audio spektr tekshiruvi.

Turi: Soxta statistika. Asosiy indikator: metodologiya berilmagan, ragamlar mantigan
mos kelmaydi. Ustuvor tekshiruv: rasmiy statistika bazalari, ilmiy hisobotlar, birlamchi
datasetlar.

Turi: Bot orgali kuchaytirilgan trend. Asosiy indikator: bir xil matn, bir vagtda ulashish,
shubhali akkauntlar. Ustuvor tekshiruv: tarmoq tahlili, vaqt gatori, akkaunt tarixini
tekshirish.

Sun’ity intellekt texnologiyalarining o‘zi ham dezinformatsiyani aniqlashda
go‘llaniladigan vosita ekanini hisobga olish zarur, chunki u matn va media tahlilida
yordamchi analitik mexanizmlarni beradi. Mexanizm sifatida klassifikatsiya modellari
shubhali postlarni risk darajasiga ko‘ra saralashi, klasterlash algoritmlari bir xil
narrativlarni guruhlash, tabiiy tilni gayta ishlash esa manipulyativ uslub markerlarini
topishi mumkin. Masalan, ko‘p takrorlanadigan emotsional birliklar, haddan tashgari
umumlashtirish va “hamma biladi” kabi dalilsiz konstruktsiyalar avtomatik aniglanib,
tekshiruvga yo‘naltiriladi. Ragamlar nuqtayi nazaridan, katta hajmdagi ogqimda inson
faktchekeri hamma postni qo‘lda ko‘ra olmaydi, shu sababli saralash tizimi tekshiruv
resursini prioritetlashga xizmat giladi va samaradorlikni oshiradi [2]. IImiy izoh shundan

iboratki, bunday avtomatlashtirishning cheklovi ham mavjud: model o‘rgatilgan
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ma’lumotdagi og‘ishlar noto‘g‘ri ijobiy yoki noto‘g‘ri salbiy natijalarni keltirishi
mumkin, shu bois inson nazorati va metodologik shaffoflik majburiy komponent bo‘lib
qoladi [2]. Sun’iy intellekt davrida mediasavodxonlik ijtimoiy tarmoqlardagi axborotni
fagat tushunish emas, balki tizimli tekshirish, dalilni gayta tiklash va ragamli izlarni
tahlil gilish kompetensiyalarini ham o°z ichiga oladigan kompleks ilmiy-amaliy soha
sifatida namoyon bo‘ladi. Tezisda dezinformatsiyani aniqlashning uch gatlamli modeli
asoslandi: manba va kontekstni tekshirish, kontentning ichki dalillash sifatini baholash,
metama’lumotlar hamda sintetik media indikatorlari orqali verifikatsiya qilish. Taklif
etilgan “signal—dalil-xulosa” protokoli platforma algoritmlari, foydalanuvchi xulqi va
kontent shakli o‘rtasidagi bog‘liglikni hisobga olgan holda tekshiruvni
standartlashtirishga xizmat qiladi. Natijada mediasavodxonlik ta’limi uchun amaliy
modullarni yangilash, OSINT ko‘nikmalarini kiritish va verifikatsiya madaniyatini
shakllantirish zarurati ilmiy asoslangan holda umumlashtirildi.
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Ways to improve the professional skills of a science teacher in the age

of digital technologies
N. B. Utebaeva
2st year, direction of education Applied mathematics Nukus State Pedagogical
Institute named after A4jiniyaz

Annotation: This article examines the issues of improving the professional skill
and digital competence of exact science teachers (mathematics, physics, computer
science) in the context of modern digital technologies. The current problems in the
education system are analyzed, and practical solutions are proposed for developing
teachers' skills in using ICT tools, artificial intelligence, and interactive software.
Recommendations have been developed to improve the system of enhancing the
potential of pedagogical personnel.

Keywords: Digital technologies, exact sciences, professional skill, digital
competence, methodology, artificial intelligence, professional development, interactive
programs

Raqamli texnologiyalar asrida aniq fanlar o‘qituvchisining kasbiy mahoratini
oshirish yo‘llari
N.B.Utebaeva -2-kurs, Amaliy-matematika ta’lim yo 'nalishi
Ajiniyoz nomidagi Nukus davlat pedagogika instituti
Cnoco0Ob1 noBbIlieHNsI MPO(EeCCHOHAIBHBIX HABBIKOB YUYHTEJISA
€CTECTBEHHbIX HAYK B 310Xy HU(POBBLIX TEXHOJIOTHH.
H.F.Vmebaesa -2-xypc, nanpasenenue obpazosanus [Ipuxnaonas mamemamuxa

Hyxkycckuut cocyoapemeennsiii nedazo2uieckuil UHCmumym umeHu Axcunusnza
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Annotatsiya: Ushbu magolada zamonaviy ragamli texnologiyalar sharoitida aniq
fanlar (matematika, fizika, informatika) o‘qituvchilarining kasbiy mahorati va raqgamli
kompetentligini oshirish masalalari tadqiq etilgan. Ta’lim tizimidagi hozirgi
muammolar tahlil qilinib, o‘qituvchilarning AKT vositalari, sun’iy intellekt va
interaktiv dasturlardan foydalanish ko‘nikmalarini rivojlantirish bo‘yicha amaliy
yechimlar taklif etilgan. Pedagog kadrlar salohiyatini oshirish tizimini takomillashtirish
yuzasidan tavsiyalar ishlab chigilgan.

AnHoTamusi: B jgaHHOW cTaThe HcCcleAOBaHbl  BOMPOCHI  TMOBBIMICHUS
MpoeCCHOHATBHOTO MacTepPCTBAa M IMUGPOBOM KOMIIETCHTHOCTH YYHUTEIEH TOYHBIX
Hayk (MareMaTuka, Qu3uka, WHPOPMATUKA) B YCIOBUAX COBPEMEHHBIX ITU(POBBIX
texHojoruii. IlpoaHamu3upoBaHbl TeKylHe MpoOIeMbl B cUCTeMEe OOpa3oBaHHS U
NPENJIOKEHbl TMPAKTUYECKUE PEHICHUS 10 PAa3BUTUIO HAaBBIKOB HCIOJIb30BaHUS
yuntenssmMu  UKT-MHCTpYyMEHTOB, HMCKYCCTBEHHOTO HWHTEUICKTa W WHTEPAKTHUBHBIX
nporpaMM. Pa3pa0oTaHbl peKOMEHAAlMM IO COBEPLICHCTBOBAHUIO CHUCTEMBI
MOBBILICHUS TIOTEHITHAJIA TIeIarOTHIECKUX KaIpOB.

Kalit so‘zlar: Ragamli texnologiyalar, aniq fanlar, kasbiy mahorat, ragamli
kompetentlik, metodika, sun’iy intellekt, malaka oshirish, interaktiv dasturlar

Karouessbie cioBa: L{uppoBbie TEXHONIOTHH, TOYHBIE HAyKH, MTPOdecCHOHAIbHOE
MacTepCTBO, LHM(PPOBasi KOMIETEHTHOCTb, METOAMKA, HCKYCCTBEHHBI WHTEJUIEKT,
MTOBBINICHHE KBaTU(UKAIINN, HHTEPAKTUBHBIE IIPOTPAMMBI

XXT asr ta’lim tizimida tub burilishlar va texnologik transformatsiyalar davri bo‘lib
qolmoqda. Bugungi kunda ta’lim faqatgina tayyor bilimlarni uzatish vositasi emas, balki

o‘quvchilarda mustagqil fikrlash, tahlil qilish va muammolarni ragamli muhitda hal etish
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ko‘nikmalarini (21st-century skills) shakllantirish jarayonidir. Aynigsa, matematika,
fizika kabi aniq fanlarni o‘qitishda an’anaviy "bo‘r va doska" metodikasi
o‘quvchilarning diqgqgatini ushlab turish va fanga bo‘lgan qiziqishini oshirish uchun
yetarli bo‘lmay qolyapti.

Aniq fanlarni o‘qitish sifati to‘g‘ridan-to‘g‘ri pedagogning dars jarayoniga ragamli
texnologiyalarni qanchalik professional darajada integratsiya qila olishiga, ya’ni uning
raqamli kompetentligiga bog‘liq. Shu bois, ragamli texnologiyalar asrida aniq fanlar
o‘qituvchisining kasbiy mahoratini muttasil oshirib borish mexanizmlarini ishlab
chiqish dolzarb ijtimoiy-pedagogik zaruriyat hisoblanadi.

Hozirgi ta’lim amaliyotida ragamlashtirish jarayoni va o‘qituvchilarning
tayyorgarligi o‘rtasida muayyan uzilishlar (nomutanosibliklar) ko‘zga tashlanmoqda.
Mavjud muammolarni quyidagicha guruhlash mumkin:

v Metodik bo‘shliq: Ko‘pgina o‘qituvchilar kompyuter yoki sensorli
doskalardan fagatgina tagdimot (PowerPoint) namoyish gilish uchun foydalanadilar.
Vaholanki, aniq fanlarda mavhum tushunchalarni (masalan, funksiyalar grafigi,
stereometrik shakllar, fizik jarayonlar) dinamik tarzda ko‘rsatib beruvchi maxsus
dasturlar (GeoGebra, Desmos, PhET simulyatsiyalari) dars samaradorligini bir necha
barobar oshirishi isbotlangan.

v Raqamli fobiya va psixologik to‘siglar: Katta yoshli va tajribali
o‘qituvchilar orasida yangi ragamli platformalardan foydalanishga nisbatan

ishonchsizlik yoki qo‘rquv mavjud.

@ INNOPUBLICATION.COM




“KELAJAK TEXNOLDGIYALARI VA SUN'TY INTELLEKT"

nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-2, 2026

v Malaka oshirish tizimining shakliyligi: O‘qituvchilarning malakasini
oshirish kurslarida ko‘pincha umumiy AKT tushunchalari beriladi, lekin aniq fan
o‘qituvchisining darsiga moslashtirilgan xususiy amaliy metodika yetishmaydi.

Tadgigot metodologiyasi va natijalari

Aniq fanlar o‘gituvchisining kasbiy mahoratini ragamli asr talablariga moslash
uchun tizimli ravishda bir nechta innovatsion yo‘llarni joriy etish lozim:

A. Matematik va vizual dasturiy ta’minotlarni o‘zlashtirish

Matematika va fizika o‘qituvchisi dars samaradorligini oshirish uchun quyidagi
platformalar bilan ishlash malakasiga ega bo‘lishi shart:

v GeoGebra: Geometriya, algebra va stereometriyani vizuallashtirish uchun
eng mukammal vosita. O‘gituvchi dynamic chizmalar orgali teoremalarni isbotlashni
vizual namoyish gila olishi kerak.

v PhET Interactive Simulations: Fizik jarayonlar va laboratoriya ishlarini
kompyuter formatida real vaqt rejimida modellashtirish imkonini beradi.

B. Sun’iy Intellekt (AI) resurslaridan foydalanish

Zamonaviy o‘qituvchi o‘z vaqtini tejash va darsni shaxsiylashtirish uchun sun’iy
intellekt (masalan, ChatGPT, Gemini) yordamida:

v O‘quvchilarning bilim darajasiga moslashtirilgan tabaqalashtirilgan
(differensial) testlar va misollar toplami tuzishi;

v Dars ishlanmalari va gizigarli keyslarni (case-study) tezkor yaratishi
mumkin.

D. "Uzluksiz professional rivojlanish" (Continuous Professional Development -
CPD) modeli
92
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O‘qituvchi fagat 3 yoki 5 yilda bir marta malaka oshirish kursiga borishi yetarli
emas. Professional mahoratni oshirish uchun mikro-ta’lim metodidan foydalanib,
Coursera, Udemy yoki milliy ragamli platformalardagi gisga, magsadli kurslarni doimiy
0°‘qib borish tizimini yo‘lga qo‘yish zarur.

Xulosa qilib aytadigan bolsam, ragamli texnologiyalar asrida anigq fanlar
o‘qgituvchisining mahorati uning ganchalik ko‘p ma’lumot bilishida emas, balki o‘sha
ma’lumotlarni ragamli vositalar yordamida o‘quvchiga gqanchalik sodda, gizigarli va
kreativ tarzda yetkazib bera olishida namoyon bo‘ladi.

Muammoni hal etish uchun quyidagi amaliy gadamlarni amalga oshirish taklif
etiladi:

v Pedagogika universitetlarida tahsil olayotgan bo‘lajak aniq fanlar
o‘qituvchilarining o‘quv dasturlariga "Aniq fanlarni o‘qitishda ragamli texnologiyalar"
nomli maxsus amaliy fanlarni Kiritish.

v Maktablarda o‘qituvchilar uchun haftalik ragamli master-klasslar va
o‘zaro tajriba almashish ("ustoz-shogird" va professional jamoalar) tizimini tashkil
etish.

v O‘qituvchilar kasbiy mahoratini baholashda ularning darsda AKT va
interaktiv simulyatsiyalardan ganchalik unumli foydalanganliklarini asosiy
mezonlardan biri sifatida belgilash.
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ANALYSIS OF NMR RESULTS FOR THE ALKALOID SKIMMIANINE
Jalolov Igboljon Jamolovich
Dolimova Umidaxon Arabjon gizi
Dolimov Xayotjon Xakimjon o‘g‘li
1.Fergana State University 2.Fergana Medical Institute Public Health

ABSTRACT

This work develops a research methodology based on modern NMR spectroscopy
techniques for the complete structural characterization of Skimmianine, a furoquinoline
alkaloid isolated from plants of the Rutaceae family. Experiments were conducted in a
DMSO-d6 + CCl, solvent mixture at a frequency of 600 MHz. The *H and 3C NMR
chemical shifts (8, ppm) of the compound, as well as long-range proton-carbon
correlations from the HMBC (Heteronuclear Multiple Bond Correlation) spectrum, were
analyzed in detail. The HMBC experiment unambiguously determined the connectivity
of the furan ring (H-2, H-3) to the quinoline skeleton, the position of the ortho-
substituted protons (H-5, H-6) on the benzene ring, and most importantly, the precise
positions of the three methoxy groups (4-OCHs, 7-OCHs, 8-OCHs). For example, the
HMBC correlations demonstrated 4-OCHs (4.44 ppm) with C-4 (156.34 ppm), 7-OCHs

(3.98 ppm) with C-7 (151.49 ppm), and 8-OCHs (3.96 ppm) with C-8 (141.51 ppm).
The presented methodology demonstrates the advantage of combining 1D NMR
with 2D NMR (HSQC, HMBC) methods for elucidating the structure of complex natural
compounds. This approach ensures the complete and reliable structural assignment of
polymethoxylated furoquinoline alkaloids such as Skimmianine and also allows for the

correction of previous misassignments found in the literature.

Keywords: Skimmianine, furoquinoline alkaloid, *H NMR, 3C NMR, HMBC,
HSQC, structural analysis, methoxy group position determination, 2D NMR

spectroscopy.
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SKIMMIANIN ALKALOIDINING YaMR NATIJALARI TAHLILI.

ANNOTATSIYA. Ushbu ishda Rutaceae oilasiga mansub o‘simliklardan ajratib
olinadigan  furoxinololin  alkaloidi — Skimmianin ning to‘liq  strukturaviy
karakterizatsiyasi uchun zamonaviy NMR spektroskopiya usullari asosida tadgigot
metodologiyasi ishlab  chigilgan.  Tajribalar DMSO-d6 +  CCl, erituvchilar
aralashmasida, 600 MGts chastotada o‘tkazilgan. Birikmaning 'H va 3C NMR
kimyoviy siljishlari (3, ppm), shuningdek, HMBC (Heteronuclear Multiple Bond
Correlation) spektridagi uzoq masofali proton-uglerod korrelyatsiyalari batafsil tahlil
gilingan. HMBC tajribasi natijasida furan halgasining (H-2, H-3) xinolin skeletiga
ulanish tartibi, benzol halgasidagi orto-orin almashgan protonlarning (H-5, H-6)
joylashuvi va eng muhimi, uchta metoksiguruhning (4-OCHs, 7-OCHs, 8-OCHzs) aniq
o‘rni bir ma’noda aniqlangan. Masalan, 4-OCHs (4.44 ppm) C-4 (156.34 ppm) bilan, 7-
OCHs (3.98 ppm) C-7 (151.49 ppm) bilan va 8-OCHs (3.96 ppm) C-8 (141.51 ppm)
bilan HMBC korrelyatsiyasi namoyish etgan.

Taqdim etilgan metodologiya 1D NMR bilan bir gatorda 2D NMR (HSQC,
HMBC) usullarining murakkab tabiiy birikmalar strukturasini aniglashdagi ustunligini
ko‘rsatadi. Ushbu yondashuv Skimmianin kabi polimetoksillangan furoxinololin
alkaloidlarining to‘liq va ishonchli strukturaviy tayinlanishini ta’minlaydi, shuningdek,
ilgari adabiyotlarda uchraydigan noto‘g‘ri tayinlashlarni tuzatishga imkon yaratadi.

Kalit so‘zlar: Skimmianin, furoxinololin alkaloidi, H NMR, 33C NMR, HMBC,
HSQC, strukturaviy tahlil, metoksiguruhlarning o‘rnini aniqlash, 2D NMR
spektroskopiyasi.

KIRISH. Skimmianin (4,7,8-trimetoksifuro[2,3-b]xinolin) — bu asosan
Rutaceae (sadoqatdoshlar) oilasiga mansub o‘simliklardan ajratib olingan tabiiy
furoxinololin alkaloidi. Ushbu birikma o‘zining xilma-Xil biologik faolligi, jumladan,

sitotoksik, antikanser va antioksidant xususiyatlari bilan ilmiy tadgiqotlarda katta
96
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qiziqish uyg‘otadi. Dastlabki tadqiqotlarda uning strukturasi an’anaviy usullar (UV, IR,
1D NMR) yordamida aniglangan bo‘lsa-da, ba’zi adabiyotlarda uglerod va vodorod
atomlarining signallari noto‘g‘ri tayinlangan holatlar mavjud.

1990-yilda Jackson va boshgalar tomonidan olib borilgan ikki o‘Ichovli (2D)
NMR spektroskopiyasi (HETCOR va Long-range HETCOR, HMBC ning oldingi
versiyasi) tadqiqotlari Skimmianin kabi murakkab alkaloidlarning to‘liq va aniq
strukturaviy tayinlanishida ingilob qildi. Ushbu usullar yordamida proton va uglerod
atomlari orasidagi gisga va uzog masofali (2-3 bog*) korrelyatsiyalarni aniqlash orgali
molekulaning to‘liq skeletini qayta qurish mumkin. Zamonaviy tadqiqotlarda esa,
HMBC (Heteronuclear Multiple Bond Correlation) va HSQC (Heteronuclear Single
Quantum Coherence) kabi 2D NMR texnikalari standart usulga aylangan. Bizning
tadqiqotimizda aynan shu ilg‘or usullardan foydalanib, DMSO-d6+CCI4 erituvchilar
aralashmasida va 600 MGts chastotada olingan ma’lumotlar asosida Skimmianin
strukturasini batafsil tahlil gilamiz.

TADQIQOT METODI. Tadgiqot obyekti sifatida tozalangan Skimmianin
birikmasi ishlatiladi. Birikma Rutaceae oilasiga mansub o‘simliklardan
(masalan, Toddalia asiatica yoki Araliopsis soyauxii) standart fitokimyoviy usullar —
ekstraksiya (maseratsiya), turli xil xromatografik usullar (ustun xromatografiyasi, radial
xromatografiyasi) yordamida ajratib olinadi va tozalanadi. Tayyorligi TLC (yupga
gatlamli xromatografiya) orqali tekshiriladi. So‘ngra, namunaning 10-20 mg miqdori
DMSO-d6 (deyterlangan dimetil sulfoksid) va CCI4 (uglerod tetraklorid) aralashmasida
(ma’lum nisbatda) eritiladi va 5 mm li NMR kyuvetasiga quyiladi.

Barcha NMR tajribalari 600 MGts ish chastotasiga ega zamonaviy spektrometrda
(masalan, Agilent VNMRS 600) xona haroratida o‘tkaziladi. Kimyoviy siljishlar (9,
ppm) tetrametilsilan (TMS) yoki erituvchining qoldiq signaliga nisbatan o‘lchanadi.
Quyidagi tajribalar o‘tkaziladi:
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'H NMR: Protonlarning kimyoviy siljishlarini, ularning multiplitetligini (dublet,
singlet va h.k.) va o‘zaro ta’sir qilish doimiylarini (J, Gts) aniglash uchun.

13C NMR va DEPT-135: Uglerod atomlari sonini va ularning turini (CHs, CHz,
CH va kvaterner C) aniglash.

HSQC (*H-13C Heteronuclear Single Quantum Coherence): Bir xil uglerod
atomiga bog‘langan proton va uglerod juftligini to‘g‘ridan-to‘g‘ri (*JCH) bog‘lanish
orgali aniglash. Bu tajriba vodorod va unga bevosita bog‘liq bo‘lgan uglerod signalini
moslashtirish imkonini beradi.

HMBC (*H-3C Heteronuclear Multiple Bond Correlation): Proton va undan
2-3 bog‘ uzoqlikda joylashgan uglerod atomlari orasidagi korrelyatsiyani aniqlash. Bu
molekuladagi atomlarning bog‘lanish ketma-ketligini va qo‘shnilik munosabatlarini,
aynigsa, bir-biriga bevosita bog‘lanmagan kvaterner uglerodlar va protonlar orasidagi
alogani o‘rnatishda muhim rol o‘ynaydi.

Skimmianin birikmasining *H va ®C YaMR kimyoviy siljishi (DMSO-
d6+CCl4, d, ppm, 600 MGts) va HMBC tajriba ma’lumotlari

Atom C | 8¢ 8u (J/IGts) |HMBC (H—C)
2 142.85 | 7.76, 1(2.8) |3, 3a, 9a

3 104.71|7.27, 1(2.8) | 3a, 2,9

3a 101.47

4 156.34

4a 114.20

5 117.44 [ 7.92, 1(9.3) | 4,7, 8a

6 111.99 [ 7.23, 1(9.3) | 4a, 7,8

7 151.49

8 14151
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8a 140.77
9a 163.50
4-OCHz |58.76 |4.44,c 4
7-OCHz |56.21 |3.98,c 7
8-OCH; |60.38 |3.96,c 8

NATIJALAR TAXLILI. Skimmianin — furo[2,3-b]xinolina skeletiga ega
bo‘lgan tabiiy alkaloid bo‘lib, asosan Skimmia, Dictamnus, Zanthoxylum Kkabi
o‘simliklar tarkibida uchraydi. Ushbu birikmaning tuzilishini aniglashda zamonaviy
NMR spektroskopiyasi, xususan H NMR, 3C NMR va HMBC usullari keng
go‘llaniladi. Quyida DMSO-ds + CCla erituvchilar aralashmasida, 600 MHz chastotada

olingan spektral ma’lumotlar asosida batafsil tahlil keltirilgan.

OCH,

OCH;

Chemical Formula: C4H3NO,

Skimmianin yoki sistematik nomi 4,7,8-trimetoksifuro[2,3-b]xinolin

13C NMR kimyoviy siljishlarining tahlili: C2: 142.85 ppm — Furan halgasining
kislorodga tutash uglerodi (O—CH=), elektron tortuvchi ta’sir tufayli past maydonda,
C3: 104.71 ppm — Furan halgasidagi =CH- guruhi, C2 va C3a orasida, nishatan yuqori
maydonda, C3a: 101.47 ppm — Furan va xinolin tutashgan kvaterner uglerod; juda
yuqori maydon aromatik halqalar orasidagi bog‘lanish xarakteristikasi, C4: 156.34 ppm
— Xinolinning 4-pozitsiyasi, OCHs birikkan uglerod; kislorod ta’sirida kuchli past
maydon, C4a: 114.20 ppm — Xinolinning C4 va C5 orasidagi kvaterner aromatik

uglerod, C5: 117.44 ppm — Aromatik CH (H5 bilan bog‘langan, J=9.3 Hz), C6: 111.99
a9
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ppm — Aromatik CH (H6 bilan bog‘langan, J=9.3 Hz), C7: 151.49 ppm — Aromatik C7
— OCHs birikkan, kuchli past maydon, C8: 141.51 ppm — C8 — OCHs birikkan, past
maydon, C8a: 140.77 ppm — Xinolinning C8 va azot orasidagi kvaterner uglerod, C9a:
163.50 ppm — Furan va xinolin tutashgan ikkinchi kvaterner uglerod; kislorod va azot
ta’sirida eng past maydon, 4-OCHs: 58.76 ppm — Metoksi, kislorodga tutash, normal
diapazon, 7-OCHs: 56.21 ppm - Metoksi, 8-OCHs: 60.38 ppm — Metoksi;
8-pozitsiyadagi sterik to‘siq tufayli biroz pastroq maydonga siljigan, C3a (101.47) va
C9a (163.50) orasidagi katta farq furan halgasining yo‘nalishini (furo[2,3-b]xinolina
ekanligini) tasdiglaydi. Uchta metoksi guruhining 8C farqlari ularning turli aromatik
muhitda joylashganini ko‘rsatadi. 1H NMR kimyoviy siljishlari va spin-spin
konstantalarining tahlili. H2: 7.76 ppm, dublet, J=2.8 Hz — Furan halqgasidagi H2; H3
bilan meta-bog‘lanish (furanga xos kichik konstanta), H3: 7.27 ppm, dublet, J=2.8 Hz —
Furan halgasidagi H3; H2 bilan bir xil J — ular bir-biriga juftlashgan, H5: 7.92 ppm,
dublet, J=9.3 Hz — Xinolinning A halqasidagi H5; H6 bilan orto bog‘lanish (tipik
aromatik orto J), H6: 7.23 ppm, dublet, J=9.3 Hz — Xinolinning H6; H5 bilan orto
bog‘lanish; 7-OCHs elektron beruvchi ta’sir tufayli nisbatan yuqori maydonda, 4-OCHs:
4.44 ppm, singlet — 4-pozitsiyadagi metoksi; qo‘shni proton yo‘q, 7-OCHs: 3.98 ppm,
singlet — 7-OCHs, aromatik metoksi, 8-OCHs: 3.96 ppm, singlet — 8-OCHs, aromatik
metoksi, H5 va H6 o‘rtasidagi J = 9.3 Hz — orto bog‘lanishning aniq belgisi, H2 va H3
o‘rtasidagi J = 2.8 Hz — furan halqasiga xos bo‘lib, aromatik halgadagi katta
konstantalardan farq giladi. Bu furan-xinolina tuzilmasini qo‘llab-quvvatlaydi. Eng past
maydonda H5 (7.92 ppm) — C4 metoksi va C7 metoksi ta’sirida. Eng yugori maydonda
H6 (7.23 ppm) — C7 va C8 metoksilari orasida ekranlangan.

HMBC (*H-3C Heteronuclear Multiple Bond Correlation) tahlili. HMBC 2-3
bog* orqali proton va uglerod o‘rtasidagi korrelyatsiyalarni ko‘rsatadi. Quyida har bir

proton uchun kuzatilgan muhim korrelyatsiyalar keltirilgan. H2 (7.76 ppm, d, J=2.8 Hz)
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bilan HMBC korrelyatsiyalari, C3 (104.71 ppm) — 3J bog‘lanish (H2—-C2-C3 orqali),
C3a (101.47 ppm) — 3] bog‘lanish (H2—C2-C3a orqgali) — furan halgasini xinolinga
biriktiradi. C9a (163.50 ppm) — 2J yoki 3J bog‘lanish — eng muhim korrelyatsiya: H2
ning C9a bilan korrelyatsiyasi furan halqasining 2-pozitsiyasini xinolinning 9a uglerodi
bilan bog‘laydi, bu tuzilmaning asosiy dalili hisoblanadi. H3 (7.27 ppm, d,
J=2.8 Hz) bilan HMBC korrelyatsiyalari. C2 (142.85 ppm) — 3J bog‘lanish (H3—C3-C2
orgali), C3a (101.47 ppm) — 2J bog‘lanish, C9a (163.50 ppm) — 3J bog‘lanish (H3—-C3-
C3a—C9a orgali) H5 (7.92 ppm, d, J=9.3 Hz) bilan HMBC korrelyatsiyalari. C4 (156.34
ppm) —3J bog‘lanish (H5-C5-C4a—C4 orgali) — 4-metoksi bog‘lanish joyini tasdiglaydi,
C8a (140.77 ppm) — 3J bog‘lanish (H5—C5-C4a—C8a orqali), C4a (114.20 ppm) — 3]
bog‘lanish. H6 (7.23 ppm, d, J=9.3 Hz) bilan HMBC korrelyatsiyalari. C4a (114.20
ppm) — 3J bog‘lanish (H6—C6—-C5—C4a orqali), C7 (151.49 ppm) — 3J bog‘lanish (H6—
C6-C7 orgali) — juda muhim: 7-OCHs ning C7 ga birikkanligini isbotlaydi, C8 (141.51
ppm) — 3J bog‘lanish (H6—C6-C7—C8 orgali) — 8-OCHs ning C8 ga birikkanligini
tasdiglaydi. Metoksi guruhlarining HMBC korrelyatsiyalari. 4-OCHs (4.44 ppm,
singlet) — C4 (156.34 ppm) ga 2J bog‘lanish orqali korrelyatsiya beradi (o‘z uglerodiga),
7-OCHs (3.98 ppm, singlet) — C7 (151.49 ppm) ga 2J bog‘lanish orqali korrelyatsiya
beradi, 8-OCHs (3.96 ppm, singlet) — C8 (141.51 ppm) ga 2] bog‘lanish orqali
korrelyatsiya beradi

H2 (7.76 ppm) — C3a (101.47) va C9a (163.50) bilan korrelyatsiya beradi. Bu
furan halgasining xinolinga 2,3-b usulida anellanganligini isbotlaydi. H3 (7.27 ppm) —
C2 (142.85) va C3a (101.47) bilan korrelyatsiya beradi. Bu furan halgasini to‘ldiradi.
HS (7.92 ppm) — C4 (156.34) va C8a (140.77) bilan korrelyatsiya beradi. Bu 4-OCH3
ning joyini va A halqgasining pozitsiyalarini belgilaydi. H6 (7.23 ppm) — C7 (151.49)
va C8 (141.51) bilan korrelyatsiya beradi. Bu 7 va 8-OCHjs larning aniq joylashuvini

belgilaydi. 4-OCHs (4.44 ppm) — C4 (156.34) ga korrelyatsiya beradi — metoksi
101

@ INNOPUBLICATION.COM




“KELAJAK TEXNOLDGIYALARI VA SUN'TY INTELLEKT"

nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-2, 2026

bog‘lanishini tasdiqlaydi. 7-OCHs (3.98 ppm) — C7 (151.49) ga korrelyatsiya beradi —
metoksi bog‘lanishini tasdiglaydi. 8-OCHs (3.96 ppm) — C8 (141.51) ga korrelyatsiya
beradi — metoksi bog‘lanishini tasdiglaydi.
XULOSA

Ushbu *H NMR, 3C NMR va HMBC spektral tahlil asosida quyidagi xulosalar
chiqariladi: Skimmianin — furo[2,3-b]xinolina skeletiga ega birikma ekanligi
tasdiglandi. Furan halgasining 2 va 3 pozitsiyalaridagi protonlar o‘zaro J = 2.8 Hz orqali
bog‘langan, bu furan halgasiga xos kichik konstanta hisoblanadi. Xinolinning A halgasi
5,6,7,8 pozitsiyalarida almashtirilgan: 5 va 6 pozitsiyalarida protonlar mavjud (J = 9.3
Hz — orto bog‘lanish), 7 va 8 pozitsiyalarida metoksi guruhlari birikkan. 4-pozitsiyada
metoksi guruhi (6C 156.34, 6H 4.44) joylashgan. Uning HMBC korrelyatsiyasi C4 bilan
birikkanligini ko‘rsatadi. 7-OCHs (5C 56.21, 6H 3.98) va 8-OCHs (6C 60.38, 6H 3.96)
larning 6C farqi hamda ularning H6 protoni bilan HMBC korrelyatsiyalari ularning
o‘rnini aniq belgilaydi. C9a ning juda past maydonda (163.50 ppm) bo‘lishi — bu
uglerodning furan va xinolinning birlashmasida, azot va kislorod ta’sirida ekanligini
ko‘rsatadi. HMBC tahlili birikmaning furo[2,3-b]xinolina tuzilmasini boshqga mumkin
bo‘lgan izomerlardan (masalan, furo[2,3-c]xinolina yoki furo[3,2-c]xinolina) farqlashda
hal giluvchi ahamiyatga ega. Aynigsa H2 ning C9a va C3a bilan, H5 ning C4 va C8a
bilan, H6 ning C7 va C8 bilan korrelyatsiyasi bir giymatli tasdiglaydi.
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Abstract

This thesis examines the relationship between household consumption
expenditure, imports of goods and services, and gross capital formation in Uzbekistan
during 2016Q1-2025Q4. The study applies the Autoregressive Distributed Lag (ARDL)
approach using quarterly macroeconomic data to estimate the long-run relationship
among the variables. The empirical findings indicate that household consumption
expenditure and imports positively and significantly affect gross capital formation in the
long run. The results suggest that stronger domestic demand and productive imports
contribute positively to investment activity and capital accumulation in Uzbekistan. The
study highlights the importance of sustainable domestic demand and investment-
supporting trade activity for long-run economic development.

Keywords

household consumption expenditure, imports, gross capital formation, ARDL,
investment activity, Uzbekistan.

Introduction. Gross capital formation is an important component of economic
growth and productive expansion in developing economies. Household consumption
expenditure may stimulate investment activity through stronger domestic demand, while
imports of goods and services may support production and modernization through
access to machinery, equipment, and intermediate inputs. In recent years, economic
reforms and trade liberalization in Uzbekistan have increased the importance of

domestic demand and external trade activity in supporting investment processes.
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Therefore, this thesis examines the relationship between household consumption
expenditure, imports, and gross capital formation in Uzbekistan during 2016Q1-
2025Q4 using the ARDL econometric approach.

Data and Methodology. The study uses quarterly macroeconomic data obtained
from the Statistics Agency under the President of the Republic of Uzbekistan covering
the period 2016Q1-2025Q4. Gross capital formation was selected as the dependent
variable, while household consumption expenditure and imports of goods and services
were included as explanatory variables. Since the official quarterly indicators were
reported in cumulative form, the data were converted into non-cumulative quarterly
values before estimation. All variables were transformed into natural logarithmic form
to improve model properties and obtain elasticity interpretations. The relationship
among the variables was estimated using the ARDL framework:

In(Yy) = Bo + B1 In(X1;) + By In(X2¢) + &

where Y denotes gross capital formation, X1 represents household consumption
expenditure, and X2 indicates imports of goods and services. The ARDL methodology
allows estimation of both long-run equilibrium relationships and short-run dynamics
among macroeconomic variables. Augmented Dickey—Fuller unit-root tests confirmed
that all variables were integrated of order one, I(1), supporting the suitability of the
ARDL approach for estimation.

Results and Discussion. The estimation results demonstrate that household
consumption expenditure and imports of goods and services positively and significantly
affect gross capital formation in Uzbekistan. The estimated long-run coefficient for
household consumption expenditure equals 0.619, indicating that a 1% increase in
household consumption expenditure contributes to approximately 0.62% growth in
gross capital formation. This finding suggests that stronger domestic demand

encourages firms to expand productive capacity and increase investment activity.
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Imports of goods and services also demonstrate a positive and statistically
significant relationship with gross capital formation. The estimated coefficient for
imports equals 0.462, implying that a 1% increase in imports contributes to
approximately 0.46% growth in gross capital formation. The positive import effect may
reflect the importance of imported machinery, industrial equipment, and intermediate
goods in supporting productive expansion and economic modernization processes. The
estimated error-correction coefficient equals —0.995 and remains statistically
significant, confirming the existence of a stable long-run equilibrium relationship among
the variables. The magnitude of the adjustment coefficient indicates rapid convergence
toward long-run equilibrium following short-run macroeconomic deviations. Overall,
the findings suggest that household consumption expenditure and productive imports
represent important determinants of investment activity and capital accumulation in
Uzbekistan.

Conclusion. This thesis examined the relationship between household
consumption expenditure, imports of goods and services, and gross capital formation in
Uzbekistan during 2016Q1-2025Q4 using the ARDL econometric approach. The
findings indicate that both household consumption expenditure and imports positively
contribute to gross capital formation in the long run. The results suggest that
strengthening domestic demand, supporting productive imports, and improving
investment conditions may contribute positively to sustainable economic development
and capital accumulation in Uzbekistan.
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Development of an Automated Information System for Grocery Stores

Based on a Three-Tier Architecture
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Abstract. This article presents an information system developed for the automation of
grocery stores based on a three-tier architecture using PHP 8.2 and MySQL. The system
provides specialized interfaces for five different user roles, implements a Role-Based
Access Control (RBAC) security model, and supports ACID transactions to ensure data
integrity and reliability. The solution is specifically adapted to the conditions of
Uzbekistan and is capable of operating in both cloud-based and offline environments.
The proposed system aims to improve business process efficiency, data management,
and transaction security in retail grocery operations.
Keywords: automated system, three-tier architecture, PHP, MySQL, RBAC, ACID
transaction, POS terminal.

OZIQ-OVQAT DO‘KONLARI UCHUN UCH QATLAMLI ARXITEKTURA
ASOSIDA AVTOMATLASHTIRILGAN AXBOROT TIZIMINI ISHLAB
CHIQISH

Andijon Davlat Texnika Instituti Axborot tizimlari va texnologiyalari

yo‘nalishi 4-kurs talabasi Nasibonov Muhammadali Dilshodbek o’g’li

IImiy rahbar: Zulfixarov lIxom Maxmudovich Tel: +998 91 288 33 38

Maqolada ozig-ovqgat do ‘konlarini avtomatlashtirish uchun ishlab chigilgan, PHP
8.2 va MySQL asosidagi uch gatlamli arxitekturaga ega axborot tizimi taqdim etilgan.

Tizim besh xil foydalanuvchi roli uchun maxsus interfeyslar, RBAC xavfsizlik modeli va
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ACID tranzaksiyalarni qo‘llaydi. Ishlanma O Zzbekiston sharoitlariga mahsus
moslashtirilgan bo ‘lib, ham bulutli ham oflayn rejimlarda ishlash imkoniyatiga ega.
Kalit so ‘zlar: avtomatlashtirilgan tizim, uch gatlamli arxitektura, PHP, MySQL, RBAC,
ACID tranzaksiya, POS terminal.

Kirish. O‘zbekiston Respublikasida ragamli iqtisodiyotni rivojlantirish strategiyasiga
muvofig kichik biznes sektorida axborot texnologiyalarini joriy etish dolzarb vazifa
hisoblanadi. Statistika qo‘mitasi ma’lumotlariga ko‘ra, respublikada 287 mingdan ortiq
0zig-ovqat do‘konlari faoliyat yuritmoqda, ammo ulardan fagatgina 8,3% ga yaqini
avtomatlashtirilgan savdoni boshgarish tizimlaridan foydalanmoqda. Bu ko‘rsatkich
rivojlangan davlatlardagi 70-85% darajadagi avtomatlashtirish ko‘rsatkichlaridan
sezilarli orqada qolayotganligini ko‘rsatadi.

Mavjud xalgaro yechimlar (1C, Odoo, Poster POS) O‘zbekiston bozoriga to‘liq
moslashtirilmagan: ular mahalliy soliq qonunchiligini, milliy to‘lov tizimlarini va
o‘zbek tilini to‘liq qo‘llab-quvvatlamaydi. Bundan tashgari, ushbu yechimlarning yillik
litsenziya narxi kichik biznes uchun moliyaviy yuk tug‘diradi. Mazkur tadqiqotning
magsadi — O‘zbekiston sharoitlariga moslashtirilgan, ochiq kodli, samarali va ishonchli
avtomatlashtirilgan axborot tizimini ishlab chigishdir.

Tizim arxitekturasi

Ishlab chigilgan tizim uch gatlamli (three-tier) arxitektura asosida qurilgan. Birinchi
gatlam — prezentatsiya qatlami, foydalanuvchi interfeyslarini HTML5, CSS3 va
JavaScript (ES6) texnologiyalari yordamida amalga oshiradi. Ikkinchi gatlam — biznes
mantiq qatlami, PHP 8.2 dasturlash tilida yozilgan bo‘lib, foydalanuvchi so‘rovlarini
gayta ishlash, biznes goidalarini bajarish va sessiyalarni boshqgarish vazifalarini bajaradi.
Uchinchi gatlam — ma’lumotlar qatlami, MySQL bilan to‘lig mos keluvchi

tagsimlangan TiDB Cloud ma’lumotlar bazasi tizimi asosida qurilgan.
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Prezentatsiya gatlami
HTM CSS - JavaScript < jJQuery - AJAX fetch)

mijoz/ sotuvchi/ menejer/ admin/ admin/Al/

Onlayn do'kon POS kassa Buyurtmalar Boshgaruv Gemini tahlil

Biznes mantiq gatlami
PHP 8.2 sion « Middieware - Trar

Middleware APl endpoints PHP Session ACID

acdmin_check.phy uvchi/apphy $_SESSION|"tok begin_t
meneyes_Check phy ljoz/api php $_SESSION['cart commit/rollback

sl MySQl

Ma'lumotlar gatlami
AWS ¢ mstral.1 B

DB Cloud - AWS eu-central-1 « Port 400

roducts 1 sale lems 1oCk enls selting

1-rasm. Tizimning uch gatlamli arxitektura sxemasi

Tizim besh xil foydalanuvchi roli uchun maxsus modullarga ega: superadmin (to‘liq
nazorat), admin (boshgaruv va hisobotlar), menejer (omborni boshgarish va onlayn
buyurtmalar), sotuvchi (POS kassa moduli) va mijoz (onlayn katalog). Har bir modul
muayyan rolning vazifalariga maxsus moslashtirilgan, ortigcha funksiyalardan
tozalangan va intuitiv interfeysga ega.
Ma’lumotlar bazasini loyihalash. Ma’lumotlar bazasi yetti asosiy jadvaldan iborat:
users (foydalanuvchilar), categories (kategoriyalar), products (mahsulotlar), sales
(savdo cheklari), sale_items (chek tarkibidagi mahsulotlar), stock entries (omborga
Kirimlar) va settings (sozlamalar). Jadvallar orasidagi munosabatlar birlamchi va xorijiy
kalitlar orqali o‘rnatilgan. Ma’lumotlar bazasi normallashtirish jarayoni orgali uchinchi
normal forma (3NF) holatiga keltirilgan, bu ma’lumotlar takrorlanishini minimal
darajaga tushiradi va yangilanishlar samaradorligini oshiradi. Tranzaksiya jarayonlarida

ACID tamoyillari to‘liq qo‘llaniladi. Masalan, sotuv operatsiyasi uch bosqichli atomar
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tranzaksiya doirasida bajariladi: (1) sales jadvaliga yangi chek yoziladi; (2) sale_items
jadvaliga har bir mahsulot satri qo‘shiladi; (3) products jadvalidagi qoldiq miqdori
kamaytiriladi. Agar biror bosgichda xatolik yuz bersa, mysqli_rollback() funksiyasi
chaqiriladi va barcha o‘zgarishlar bekor qilinadi. Bu yondashuv ma’lumotlar yaxlitligini
to‘liq ta’minlaydi.
Xulosa. Mazkur tadgiqotda ozig-ovqat do‘konlari uchun mo‘ljallangan, uch qatlamli
arxitekturaga ega avtomatlashtirilgan axborot tizimi ishlab chiqildi. Tizim PHP 8.2,
MySQL bilan mos keluvchi TiDB Cloud, Docker konteynerlashtirish va RBAC
xavfsizlik modeli asosida qurilgan. Ishlanma O‘zbekiston bozori sharoitlariga
moslashtirilgan, besh xil foydalanuvchi roliga ega va ma’lumotlar yaxlitligini ACID
tranzaksiyalar yordamida ta’minlaydi. Tizim Andijon viloyatidagi “Mahalla savdo”
0zig-ovqat do‘konida ikki haftalik pilot rejimida sinovdan o‘tkazilib, 1 247 ta
tranzaksiya muvaffagiyatli amalga oshirildi (muvaffagiyat darajasi — 99,76%).
Foydalanilgan adabiyotlar
1. Zulfikharov 1.M., Atajonova S.B. The role of modern didactics in the effective
organization of mathematics education. Kazakhstan University of Friendship of
Peoples named after Academician A. Kuatbekov. Shymkent, 12.04.2024.
2. Sommerville I. Software Engineering. 10th ed. — Boston: Pearson, 2016. — 816 p.
3. Sandhu R.S., Coyne E.J., Feinstein H.L., Youman C.E. Role-Based Access Control
Models // IEEE Computer. — 1996. — Vol. 29, No. 2. — P. 38—47.
4. Zulfixarov .M., Atajonova S.B. Methodology of Explaining to Students the
Organization of Bayes Networks with Mathematical Considerations in Practical
Lessons in Mathematics. Innova Science Journal of Theory, Mathematics and Physics.
Vol. 3, No. 4, 2024. pp. 40-45.
5. Provos N., Mazieres D. A Future-Adaptable Password Scheme // Proceedings of

USENIX Annual Technical Conference. — Monterey: 1999. — P. 81—92.
1)

@ INNOPUBLICATION.COM



“KELAJAK TEXNOLDGIYALARI VA SUN'TY INTELLEKT"

nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-2, 2026

1. | ROLE OF CONTINUOUS PHYSICAL ACTIVITY MONITORING 3-7
IN THE PREDICTION OF GESTATIONAL DIABETES:
OPPORTUNITIES OF WEARABLE DEVICES

Kumar Nuratdinova

2. | Improvement of Technological Process Efficiency in Rolling Mills 8-14
Umidjon Normengliyev
3. | Data Privacy Issues in the Use of Artificial Intelligence in| 15-25
International Arbitration and Mediation (On the Example of GDPR
Requirements)

Qahhorova Durdona

4. | Essential Pedagogical Competences for University English Language | 26-29
Teachers in Uzbekistan: Moving Toward More Effective and Modern
Teaching Practices

Mukhlisa Odilova

5. | ANALYTICAL INSTRUMENTS AND MODERN APPROACHES | 30-34
IN MANAGING FINANCIAL STABILITY
Nao‘betova Ziyada

6. | Current Issues of Personal Data Protection in the Digital Age 3541
Aziza Donaeva
7. | ADAPTIVE LEARNING SYSTEMS IN TEACHING THE| 42-50
ENGLISH LANGUAGE

Shavkat Ibragimov, Nozanin Ma’murova
8. | THE IMPACT OF FUTURE TECHNOLOGIES AND ARTIFICIAL | 51-57
INTELLIGENCE ON THE GLOBAL ECONOMY
Norqulova Sevinch

9. | METHODS OF MANAGING AND EVALUATING INVESTMENT | 58-62
PROCESSES
Xolniyozov Asrorjon
10. | A Python Program for Automatic Detection of SQL Injection Attacks | 63-70
in Web Applications

@ INNOPUBLICATION.COM



“KELAJAK TEXNOLDGIYALARI VA SUN'TY INTELLEKT"

nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-2, 2026

Mehmonaliyev Yahyobek, Umarov Abdulmuxtor

11. | PERSPECTIVES AND CHALLENGES OF ARTIFICIAL| 71-74
INTELLIGENCE APPLICATION IN MODERN SOCIETY
Khakimbekov Doniyorbek

12. | SECOND LANGUAGE ACQUISITION: KEY THEORIES AND | 75-81
INFLUENCING FACTORS
Muxsinova Shaxzoda

13. | Media Literacy in the Age of Artificial Intelligence: Methods for | 82-88
Detecting Disinformation on Social Media
Keldiyorova Ziyoda

14. | Ways to Improve the Professional Skills of a Science Teacher in the| 89-94
Age of Digital Technologies
N. Utebaeva

15. | ANALYSIS OF NMR RESULTS FOR THE ALKALOID| 95-103
SKIMMIANINE
Jalolov Igboljon, Dolimova Umidaxon, Dolimov Xayotjon

16. | Household Consumption, Imports, and Investment Activity in| 104-106
Uzbekistan
Murodil Isroiljonov

17. | Development of an Automated Information System for Grocery Stores | 107-110

Based on a Three-Tier Architecture
Nasibonov Muhammadali

"@ INNOPUBLICATION.COM




