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Abstract. The article presents the modeling of multilayer hydrogeological processes in
porous media, the results of fundamental and applied research, numerical modeling of
hydrogeological processes, computational mathematics and methods of finite-difference
schemes for solving simple differential equations, the development and improvement of
mathematical models, and considers computational algorithms and software tools for
solving problems analysis and forecasting of processes.

Keywords: balance equation, groundwater, mathematical model, geofiltration processes,
hydrogeological systems, water level, filtration coefficient, infiltration, initial and boundary

conditions.

Introduction

When solving hydrogeological and
land reclamation issues, depending on
the changing conditions of each region,
it is necessary to take into account
the characteristics of irrigated lands
for a particular situation, changes in
the types of crops and their irrigation
rates, irrigation regime and salinity. In
addition, it is necessary to take into
account irrigation networks, drainage
networks, natural drainage networks
and their interaction with groundwater,
the quantitative values of groundwater
inflows and outflows, as well as the
design of water intake structures and
their actual value withdrawal.

Approbation of theoretical,
technological, methodological and
software developments on drinking
water supply forreliabilityand accuracy,
creationofmathematicaland simulation
models for solving hydrogeological
and engineering-geological problems
in hydrogeological systems based
on various applied methods, natural
geological and mathematical modeling
of geofiltration processes taking into
account hydrogeological conditions,

in turn, attention should be paid to the
formulation and solution of specific
problems that take into account
technogenic conditions.

When zoning
according to the conditions of
hydrogeological and reclamation
drainage, the  following main
requirements were taken into
account: lithological-fascial structure
and conditions for the formation
of permeable and water-resistant
complexes; groundwater and related
equalization conditions; filtration
properties in complexes of multilayer
porous media; water permeability
properties; distribution of planned
geological boundaries (interaction of
low permeable rocks); the state of the
hydrographicnetworkanditsinteraction
with groundwater; in the tectonic
structure  (fractures, depressions,
uplifts), two hydrodynamic zones are
distinguished, taking into account
regional factors.

groundwater

Particular attention is paid to issues
such as key indicators of interaction
with groundwater, flow rates, leakage
rates and identification of water
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resources. When considering the processes of
exploration of groundwater Karshi, processing
and analysis of the results of regime observations,
studying and protecting the state of groundwater,
predicting changes in groundwater levels,
detecting leaks, studying their volume, issues of
river interaction with groundwater. Mathematical
modeling of underground and pressure waters,
their interrelations, water exchange processes and

oh 0 oh) 0O
U—=—I|kh— |[+—
ot Ox ox) Oy

initial condition looks like this:

h(x,y,t) = ¢, (x,);

and boundary conditions,

h(x,y,t) =¢,(x,);
S = 4,5, )
n

=y —;
on

where u - is the ability of the layer to release water
or become unsaturated (dimensionless value);

x, y - coordinates in the plane, m;

- time, day;

h = h(x, y, t) - water level from the ground to the
surface, m;

- formation permeability coefficient, i.e. filtration
coefficient, m/day;

n — coefficient of transformation of the model into
a dimensional form (coefficient of mass transfer of
equations);

J=J(x,y,t) - surface water infiltration, i.e.
precipitation infiltration, m/day; - flooding, i.e.
groundwater leakage;

geofiltration processes is also presented.

Main part. Groundwater balance equation - a
mathematical model of geofiltration processes of
hydrogeological systems in area G - is based on
a system of differential equations representing the
dynamics of groundwater runoff in a territorial plane
that connects aquifers and depends on time, and
has the following form: mathematical model [6; 14D,
104, 2278 b]:

Oh
kh5j+n(‘]_Qb_f+Qr_Qd) (10)
(x,)el’yy =1 ()
(x,y)el’}; 1> 1
(x’y)erz t>t0; (3)
(x,y)el, t>1,

- hydrogeological state of the interdependence of
ground and surface waters.

Equation (1) based on the initial and boundary
conditions (2) - (5) based on the developed
numerical methods of F.B. Abutaliev, I.I. Izmailov
and [|. Khabibullaev. Scientists such as AA.
Samarsky, M.M. Krylov, S.F. Averyanov, using a
one-dimensional scheme based on the numerical
difference scheme and sweep methods, developed
a computational algorithm that implements equation
(1).

In gedfiltration of groundwater and the interaction
of groundwater with low pressure water is expressed
using the Boussinesco equation as follows:

oh o  oh. 0. oh H

1= L wn e L ap Py oy
ot Ox ox Oy oy h ©)
oH o, . oH. o oH H
# _ 9 emy s em @y ek

M or = em g g e kA=~

(6) The system is solved based on the following initial and boundary conditions: initial conditions:

h|t:0 = ho’ H|t:0 = HO’

border conditions:

%
Oox
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Oh oh
m5|y:0:—(h—ho), m5|y:L =(h—hy), (9)
S === Hy), mS = (H-H,), (10

X 1a=0 ox |5,

P -ty mE =m0
6y y=0 0 y=L
H x=m+0 h x=m-0 2 H|y:m+0 = h|y:m—0 > (12)
oH oh
k2m§ x=m+0 klma x=m—0 2
OH Oh
k2m8—|y=m+0 = k1m5|y=m0 13)

where £, H - initial values of groundwater levels
and pressures.

The boundary conditions are set on the basis of
three types of expressions I, II, 1ll, which determine
the relationship between the groundwater level
or water consumption, or the level and water
consumption at the boundary of the geofiltration
area, depending on natural, hydrological and
hydrogeological conditions. Under the conditions of
the above models and their implementation using
methods, it is possible to study changes in the state
of groundwater, their relationship with surface water,
as well as changes in freshwater in the plane and in
time.

On a regional scale, groundwater flows along
the riverbed for tens of kilometers. The patterns of
regional formation of groundwater are determined
by the geological structure, structural features
of aquifers, water availability of underground
runoff and water consumption conditions. High-
quality modeling takes into account the features of
calculation processes and the focus of factors on the
natural state (adequacy), knowledge programming
and complex hydrogeological conditions.

A numerical algorithm based on the finite
difference method has been developed for the
numerical integration of the expression of problems
(6) - (16), represented by systems of nonlinear
differential equations with a specific product.

In the numerical solution, studies were carried out
on the introduction of variables, the use of indefinite
difference schemes, approximations, reduction to
a system of algebraic equations, the solution of a
system of linear algebraic equations by the sweep
method, as well as finding in the directions Ox and
Oy the boundaries of the value of groundwater
levels.

Using the finite-difference approach to problems,
we create a system of algebraic equations, solving
it, determine the required parameters of the object
and the optimal values of their change in time
and direction. To solve problems (1) - (5), we
introduce dimensionless quantities and, replacing
the differential operators in equation (1) with finite-
difference operators, using the scheme of the
longitudinal-transverse direction, we obtain the
following in the Ox direction:

1 1 1
n+> n+ n+= n+
2, 2 2.n D) D) 2.7
U700 Kios ity ~ W0 o s V)it Ko By
s B 2 2
hl',j 0.5A7 Ax Ax (14)
2.n 2.n 2.n
ke o 0 c(h) =k e ke DD ke (B
n i,j—0.5 i,j-1 i—0.5,j " "i+0.5,) i,] 4 i+0.5,] i,j+1 +2§77W”..
2 2 )
Ay Ay

Let us write system (14) with respect to the square of the level function, after comparison similar terms
can be expressed in the form of a finite difference of a system of algebraic equations:

1
n+—

1
a b 2—b h 24c h

L

i,ji-L,j

2ki—.5, jh

2(k,~_0_5,j+ki+0.5,j)h~i,1 _i

1

+5 — g

i)+,

(15)

Lj’

2kivo.5 M

i1,
here ; ; = / , bl.

sz
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4 2(";’, 0.5tk j+0.5)h 2k; i0.5M; ;- o

i’j n
o= —= h' .+ .+
5J AT AyZ L] Ay2 LJ 1
h 2 -2 h?
n 2ki,j+0.5hi,j+l n _ ki—0.5,jhi_1,j . (ki—o.s,j+ki+0.5,j)h,-,j B ki+o,5,jhi+1,j B
Ay2 i,j+l Ax2 A2 Ax?
72 72 ~5
ki’j_0'5hi,j—l (ki,j—O.S * ki,j+0.5 )hw' ki,j+0,5hi,j+1 n+%
- 5 + 3 - 5 +2§177VV[,j .
Ay Ay Ay
In the Oy direction, system (18) is approximated in the direction of Oy
in type O ppar by a non-discrete scheme in a grid, ol — el _
using the expression for the square of the step hi,j :ai,j+1hi7j+l + iyj+ (18)
function and expressing it as a system of three recurrent
diagonal algebraic equations as follows: formulas like (17) and (18) find i replace with i -1
also find j and replacej -1 :
— sl 7 gn+l | — zn¥l _ 7
ai,jhi,j—l _bi,jhi,j +ci,jhi,j+l - _di,j’ (16) 1 1
n+— n+—
here ~ hi—l,zj = ai,jhi,j 2+ ,BU ,
= 2ki, j—0.5h;, j-1
ij 2 ’ ntl _ — gntl |
& W=k + B
— 2(ki,j—0.5+ki,j+0.5)ﬁi,j 4 here sweep coefficientg after' 'calcul'ations
bl’j = 0 -, Ox, Oy . To find the steering coefficients in the
Ay At following directions, we use the following recursive
B expressions:
_ 2k 05M .
C. .= , _ i-1,j
. Ayz ="
bi—l, T O
Let us calculate the system of equations (16) by d . +a ., B
the sweep method: B = A A b (19)
in the direction Ox b, —a_ 0.,
- -
hii® =, it P, (D)
_ [ _ d . +a. B .
7=t p S Tl (20)
b, \—a, ., b, —a, ;.
oh
—kha— = 7/(h0 —h) For the filtration zone, where the boundary condition is fictitious, we write the
Ml boundary conditions in each direction as follows and approximate by the implicit
scheme:
~ n+l ~ ~ nJrl ~
2 2
along the route Ox : 9| _ KMy, 20y by ;® =Py =20 Ry 2 Ry 3 "5 _h (21)
- Lj - 7/( Oh'l,j 0)9
ox,| 2L Ax
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1 1
% _ kohy k 2h1,jh1»12 — hlz,j — 2h1—1,jh1—1?j + hlz—l,j =y(h h"% —hy) (22)
- Lj - 0’1, j 0/>
Oox, - 2L Ax
8h k h 2;11 hit1+1 _;liZ _2};’ h[n+l + ﬁiZ .
onroute Oy: —| =-—2k —bn = - L= y(hh! = hy), (23)
, 0",
il 20 2L Ay
~ n+l 72 r n+l 72
gy_h — k;ﬁo ki,J hi,./hi,./ - hi,./ _Ahi,J—lhi,J—l + hi,.l—l _ }/(hoh[;f;l _ ho ), (24)
i y;=1 y
As mentioned above, the problem is described and implemented, taking into account the

using non-linear partial differential equations, which
can be solved using the iterative method. Conditions
for the convergence of the iterative process:

(hf,.i )(SH) N (h,.,_/. )(S)

where s is the number of iterations, €is the
iteration accuracy of the process.

<g

Conclusions

Based on the results of the study, the following
conclusions were made:

The analysis of the current state of modeling of
hydrogeological processes in an arid climate, the
development of modeling methods and methods for
solving problems related to the interaction of ground
and surface waters in multilayer porous media are
analyzed. Sufficient relevance of the development of
methods for the formation, forecasting and modeling
of changes in river flow and its integral connection
with groundwater has been revealed. As a result,
the goals and objectives of the study were formed,
as well as the prospects for the use of information
technologies in solving the problems of rational use
and management of water resources for drinking
water supply.

The influence of not one, but several factors
on the indicators of water infiltration in natural
processes, the introduction of features and specifics
of hydrogeological, hydrological, irrigation and
reclamationstudiesintothe classified hydrogeological
systems, analysis of problems in non-stationary
conditions, changes in the state, level, resources.
Based on the actual data, the width of the river or
canal is taken as the average geometric parameter
along its entire length, which makes it possible to
rely on the results of an experimental calculation for
water consumption.

Differential equations of geofiltration processes,
mathematical models, numerical solutions by
the finite difference method, its algorithms and
complex programming tools have been developed

www.actaeducation.uz

interdependence of ground and surface waters.
As a result, a mathematical model of geofiltration
processes was developed on the example of the
Karshi groundwater reservoir, long-term plans were
determined.
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tahlili

Mamajonova Shaxzodaxon Yoqubjon qizi
Tashkent International University of Education

Annotatsiya. Maqolada psixodiagnostika soxasida zamonaviy axborot texnologiyalaridan
foydalanishning afzalliklari va amaliyotga tadbiq etish usullari hagida fikr yuritiladi.
Barchamizga ma’lum, bugungi kunda hayotimizning har bir jabhasida zamonaviy axborot
texnologiyalari, kompyuter dasturlaridan foydalanish zaruratga aylanib bormoqda.
Mana shu talablardan kelib chigib, ushbu soxada zamonaviy axborot texnologiyalari
va komyuter dasturlaridan foydalanishning qanchalik keng imkoniyatlar yaratishi, uning
aniglik va tezkorlik bo’yicha yuqori natijalar bera olishi masalasi keng yoritilgan. Bunday
zamonaviy va cheksiz imkoniyatga ega bo’lgan kompyuter dasturlaridan foydalanish
orqali ko’plab hal gilinmagan muammolarni hal gilish va inson omilini kamaytirish, ulkan
yutuglarga erishish mukinligi xususida so’z boradi.

Kalit so’zlar: psixodiagnostika, axborot texnologiyalari, kompyuter dasturlari, kompyuter
psixodiagnostikasi, operatsiyalar, mantiqiy xotira, texnik vostilar, ishonchlilik.

Comparative analysis of the application
of information and communication
technologies and traditional methods in
the field of psychodiagnostics

Mamajonova Shakhzodaxon Yoqubjon qizi
Tashkent International University of Education, Tashkent, Uzbekistan

Abstract. The article discusses the benefits of using modern information technology in
the field of psychological assessment and methods for its practical application. As we all
know, the use of technology and computer programs has become a necessity in various
aspects of our daily lives. Based on this need, the article explores the potential benefits
of utilizing modern technology and software in this area, as well as how it can lead to
more accurate and efficient results. We are talking about the potential for solving complex
problems, minimizing human error, and achieving significant success through the use of
advanced software with its vast capabilities. The article emphasizes the importance of
understanding and implementing these technologies in order to achieve optimal results.

Keywords: psychodiagnostics, information technology, computer programs, computer
psychodiagnostics, operations, logical memory, technical means, reliability.

Kirish
O‘zbekistonRespublikasiPrezidenti

bajarish yuzasidan hamda zamonaviy
texnologiyalardan foydalangan

Shavkat Mirziyoyevning  “Axborot- holda axborot va jamoat xavfsizligi,
kommunikatsiya texnologiyalari ~ Shuningdek huquag-tartibotni
sohasidagi loyihalarni  boshgarish ta'minlashga  qaratilgan  chora-
tizimini  yanada  takomillashtirish tadbirlarni kuchaytirish, Davlat axborot

tizimlari va resurslari, shuningdek,
internet tarmog‘i milliy segmentining

chora-tadbirlari to‘g‘risida” 2017 yil 29
avgustdagi PQ-3245-son qarorini [1]
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axborot xavfsizligini ta’minlash sohasidagi normativ-
huqugiy bazani takomillashtirish bo'yicha takliflar
ishlab chigish garorlarining gabul qilinishi yurtimizda
axborot manbaalariga bo‘lgan qaramliklarni oldini
olish va axborot xavsizligini ta’'minlashga xizmat
gilmoqda.

Yugorida aytganimizdek, aniq fanlararo ishni
talab qiladigan psixodiagnostikada kompyuter
texnologiyalaridan foydalanish asta-sekin mustaqil
tadqgiqot sohasiga aylanib bormoqda. Bu sohada
ilmiy izlanishlar olib borishdan asosiy maqgsad-
psixodiagnostika  vositalarini, shu  jumladan
kompyuter psixodiagnostika usullarini yaratish,
shuningdek, eksperimental psixologik ma’lumotlar
bilan ishlashning tubdan yangi turlari va usullarini
ishlab chigishdir.

Adabiyotlar tahlili va metodologiya

Psixologik test ma’lumotlarini kompyuterda qayta
ishlash hagida birinchi gaydnoma 1930-yillarning
boshlarigato’g’rikeladi.Uzoqvaqtdavomidapsixologik
va (psixodiagnostik) tadgiqotlarda kompyuterlardan
foydalanish fagat psixodiagnostik eksperiment
jarayonida raqamli ma’lumotlarni gayta ishlash bilan
chegaralangan. Rus ilmiy va psixologik adabiyotida
birinchi marta “Kompyuter psixodiagnostikasi”
atamasi SSSR Psixologlar jamiyatida “Kompyuter
psixodiagnostikasi” bo’limining tashkilotchisi va
raisi bo’lgan A.G.Shmelev tomonidan kiritilgan.
Keyinchalik, ushbu yo’nalishning mazmuni V.A.Dyuk
va K.R.Chervinskaya monografiyalarida eng to’liq
ochib berilgan. Kompyuter psixodiagnostikasiga
V.M.Bekhterev nomidagi Psixonevrologiya instituti
klinik psixologiya laboratoriyasi xodimlarining ishi
katta hissa qo’shdi. Ingliz adabiyotida “kompyuter
psixodiagnostikasi” atamasiga yaqin CAPA
tushunchasi — kompyuter yordamida psixologik
baholash, shuningdek, qisqa muddatli CT -
kompyuter. Psixologik testga tutashgan pedagogik
o’lchovlar sohasida kompyuterga asoslangan test va
elektron baholash bilan bog’liq atamalar .

Respublikamizda psixodiagnostikaning

rivojlanishiga M.G.Davletshin, B.R.Qodirov,
G'.B.Shoumarov., E.G.G’oziyev, V.A.Tokareva,
R.Z.Gaynutdinov, V.M.Karimova, R.l.Sunnatova,
Sh.R.Baratov, A.Jabborov, Z.T.Nishanova,
Sh.A.Do‘stmuhammedova, A.l.Rasulov,
E.N.Sattorov, G.To‘laganova kabi olimlar o'z

hissalarini go‘shganlar [3, b.10].

Natijalar va muhokama

Kompyuterlarning  mantigiy va  hisoblash
kuchi, shuningdek, ulkan xotirasi, tezligi va
ishonchliligi psixologik testlar shakli, ko’p jihatdan,
kompyuterlardan fargli o’laroq, insonning cheklangan
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imkoniyatlari bilan belgilanadiganligini tushunishga
imkon beradi. “Stimulyatsiya qurilmasi”- inson
psixikasidagi cheklovlar psixologiyada test usulining
cheklovlari sifatida harakat qildi va harakat giladi,
bu bir mutaxassisning faoliyatini boshga mutaxassis
tomonidan modellashtirish sifatida tushuniladi [2,
b.15]. Kompyuterlar boshga shaxs emas, balki
texnik vositalar yordamida mutaxassis tomonidan
olib boriladigan klinik va psixologik tadgiqotlarni
taglid qilish imkonini beradi. Kompyuterlarning
hisoblash, mantigiy operatsiyalar, xotira va tezlik
imkoniyatlarining doimiy ravishda ortib borayotganini
hisobga olgan holda shuni ta’kidlash mumkinki,
psixologik testlarning uslubiy apparatida mavjud
bo’lgan va insonning cheklangan imkoniyatlari
bilan bog’liq bo’lgan cheklovlar olib tashlanmoqda.
Kompyuter dasturi talaba psixologini eksperiment va
ma’lumotlarni tahlil gilish bo’yicha hech bo’lmaganda
ularning rasmiylashtiriigan gismida katta hajmdagi
ma’lumotlarni yodlash zaruratidan ozod giladi.
Shunday qilib, psixolog ushbu ish sifatining ma’lum
bir kafolatlangan darajasida o’zlashtirilgan test bilan
ishlashni tezroq boshlashi mumkin. Albatta, testda
kam tajribaga ega bo’lgan holda, testning kompyuter
versiyasidan foydalanganda xatolar ehtimoli
kamroq bo’ladi. Psixologning shaxsiy tajribasi
ortib borayotganligi sababli, olingan ma’lumotlarni
sharhlashning murakkabligi  birinchi navbatda
kompyuter talgini darajasiga yaqinlashishi va keyin,
ehtimol, bu darajadan oshib ketishi mumkin.

Biz ushbu maqolamiz davomida psixodiagnostika
sohasida axborot texnologiyalarining ilk paydo
bo’lishi, rivojlanishini tahlil qilish masalasiga,
shuningdek, kompyuter psixodiagnostikasiga va
ushbu sohaning davomi sifatida bugungi kundagi
Psixodiagnostika sohasidagi yutuq va kamchiliklar,
Psixodiagnostika sohasida komyuter dasturlaridan
foydalanishning afzalliklari  masalasiga alohida
e’tibor berdik [3,b.19]. Biz psixodiagnostikada
kompyuter texnologiyalaridan foydalanish talablarini
korib chiqdik. Psixodiagnostikada kompyuter
dasturlari yordamida inson omili bilan bog’liq xatolar
ehtimoli sezilarli darajada kamayishi, xususan:
eksperimentatorning psixo-emotsional holati,
uning tadqgiqot natijalariga ko’proq yoki kamroq
gizigishi va boshqa taraflar misollar keltirildi [4,
b.54]. Psixodiagnostikada axborot texologiyalaridan
foydalanish, tibbiy skrining vazifalari, kasbiy
tanlov va boshgalar bilan bog’lig bo’lgan ommaviy
tekshiruvlarni o’'tkazishga imkon berishi ham
muhimligi aytib o'tildi. Shunday qilib, axborot
texnologoyialarining psixodiagnostikaga Kkiritilishi,
psixodiagnostikaning test usuli o’rtasidagi ziddiyatni
yo’q qiladi; test yondashuvining barcha mavjud
afzalliklarini saglab qolgan holda: obyektivlik,
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eksperimentatorning  subyektiv  xususiyatlariga
kamroq bog'liglik, psixologlarning jamoaviy kasbiy
tajribasining ishonchliligi va uning to’planishi yoritib
berildi. Bu esa psixodiagnostika soxasini boshqga
soxalar kabi imkoniyatlarini kengaytiradi va soxa
mutaxassislari ishini birmuncha osonlashtiradi.

Xulosa

Xulosa o'rnida shuni aytish mumkinki,agar
soxasida biz inson omilidan emas, yaratilayotgan
kompyuter dasturlaridan foydalansak, qanday
afzalliklariga ega ekanligi, aniglik va optimallik
darajasi va afzalliklari yuqoriligi 0’z isbotini
topmoqda. Bu ma’lumotlardan ko'rinib turbdiki,
psixodiagnostika usullarini ishlab chigish va
go’llash  uchun psixodiagnostik ma’lumotlarni
rag’batlantirish, ro’yxatga olish va gayta ishlashning
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texnik vositalarida katta ahamiyatga ega va bu inson
omilidan ko’ra axborot texnologiyalaridan foydalanish
kengrog imkoniyatlar eshigini ochishi hamda biz
kutgan natijalarga erishish yo’lini yaqginlashtiradi.
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CatrapoB AxaTt
yHVIBepCI/ITeT MVIpOBOl7I OKOHOMUKM U annnomMaTnmn

AHHoTauums. CoBpeMeHHble TpeboBaHUsA K afleMeHTaM TpeXMepHbIX MPOCTPaHCTBEHHbIX
NpU3MaTUYECKMX KOHCTPYKLUMUIA TPeByloT BbLICOKOrO YPOBHS TOYHBLIX PacyeToB Mpwu
onpeneneHMn MNpoYyHOCTM aneMeHToB. [MoaToMy pacyeT 3adady B 3Tol oGnactv B
TpPexmMepHOM MpoCTpaHcTBe TpebyeT yyeTa He TONMbKO ynpyron AedopMauun, HO BO
MHOIMX Cry4asix U NnacTuyeckoin agedopmauum.

Knroyeenie cnosa: Anzopumm, modern, ynpya2ocms, naacmuyHoCmsb, 8u3yanusayusi,
ypaeHeHusi, dugghepeHyuarn.

Algorithm for constructing and solving the
equilibrium equation of three-dimensional
elastic bodies

Sattarov Akhat

University of World Economy and Diplomacy, Tashkent, Uzbekistan

Abstract. Modern requirements for elements of three-dimensional spatial prismatic
structures require a high level of accurate calculations when determining the strength of
elements. Therefore, the calculation of problems in this area in three-dimensional space
requires taking into account not only elastic deformation, but in many cases also plastic
deformation.

Keywords: Algorithm, model, elasticity, plasticity, visualization, equations, differential.

BBeneHue TaK U NOBEPXHOCTHbIMU CUITaMn.

BonbLuon ycnex npu uccrnegosaHnm
dmanyeckm HENUHENHbIX 3agad
OOCTUrHYT CNOMOLLIbIO MeToAa ynpyrux
pewenn A.A. NnblowmHa Ha ocHoBe
TEOpMM MarbiX YNpyronaacTU4eckmx
aedopmauun [1].

Ha ocHoBe 3TOro meToaa pelieHme
yNpyro-nnacTu4eckon 3agay crpouTcs
no meToay nocnenoBaTenbHbIX
NPUONMXKEHNA: Ha Kaxaom Liare
pellaeTcs ynpyras 3ajada, TO eCcTb
HENMVHenHasi 3agada CBOAUTCA K
nocnenoBaTenbHOCTH TNNHENHbIX
rPaHUYHbIX 3aday C YTOYHAEMbIMY B
KakgoM NpUBNMKEHUN BenMYMHaAMU
nnactudecknx  gedopmauun. Ha
KaXkgom Lware npnbnexxeHnm OCHOBHOE

0630p nuTepartypbl

TpexmepHas NOCTaHOBKa 3agayu
TpebyeT co3daHWs O4YeHb CHOXHbIX
anropuTMOB pelleHus gaxe And
ynpyrmx  3agad.  YueHukn AA.
MnbtownHa ucnons3osanu aToT MeTo
W 3aHMManncb ero mogudukaumamm
[2,3]. Y3bekckune yyeHble Takke BHECTN
3HauuTenbHbIN BKNag B 3Ty 0bnacTb.
Akagemuk B.K. Kabynos [4,5] n ero
YYEHUKMN MPOBOAWMMM  PSAA HAYYHbIX
paboT no co3gaHu anroputMoB
peLleHns TpexmepHbIX 3aday Teopuu
yNpyroct 1 NIacTU4HOCTW.

B 1970-1980 roabl kpynHele SBM
W WX BO3MOXHOCTW OrpaHM4uBanu

ypaBHEHWe onpeaenseTca BeNMUYNHON B°3M°>KH°CT”O pelueHus gﬂOWHbIX
nnacTu4eckom aedopmaLmu, 3afjad. YeHb HebonbLLoe
KONMn4ecTBO OBM (Hanpumep,

3a0eMCTBOBaHHON Kak OOBbEeMHbIMMU,
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eauHcTBeHHasd B Y3bekuctaHe MawmHa BICM-
6 Haxogutca Tonbko B WHCTUTYTE KMOEpHEeTuKM
AH  VY3CCP), orpaHM4eHHOCTb  MaLUMHHOTO
BPEMEHW, OrpaHWYEeHHble MaTemMaTu4yeckue W
TEXHUYECKMNE  BO3MOXHOCTU  MalUUH  MPUBENM
K  3aTArMBaHUIO MpOLECCY pelleHne npobnem.
Moyt BCe nporpammbl GbINM HaNUCaHbl Ha A3blke
nporpamMmmunpoBaHms  Anron-60, koTopbii  umen
OrpaHMYeHHbIE S3bIKOBblE BO3MOXHOCTU W O4Y€Hb
CKYOHYK NporpamMMHyt0 BubnuoTteky, 4To, B CBOH
odepenb, TpeboBano nepenporpaMmMMpoBaHUS
3agjaun. B pesynbtaTe gparoueHHoe Bpemsa OBM
ObINIO NOTPAYEHO HE HA BbIMMCMEHNS, @ Ha OTNaaky
nporpamm. Ha peanusaumio HEKOTOPLIX MpOrpaMmm
aaxe yxogunu wMecsaubl u rogbl. O6paboTka
MOMYyYEHHbIX OaHHbIX U MPUHSATUE HEeobXOoOUMBIX
BbIBOLOB MNPOM3BOAWICHA BpYy4YHYH. [locKombKy
cywecteyowmne IOBM He wumena BO3MOXHOCTU
npeacTaBnsaTb MHAOpPMaLMIo rpadnyeckn, To ecTb
BM3yanuanpoBaTb ee, 3TO cosgasano 6onbLuve
TpygHocTM Ana  uccrnegosatenen. [losierneHve
COBPEMEHHbIX KOMMbIOTEPOB NMO3BONUIO YCTPAHUTD
BblLLIEYKa3aHHbIe HEAOCTaTKM.

MeToponorus

B paHHOM cTatThbe co3gaHa matemMaTudeckas
MoJenb OnpeferneHns COCTOSIHUA  paBHOBeCUs

TPpeXMEPHbIX ynpyrunx Nnpn3MaTn4eCcKmnx Ten.
VlCI'IOJ'Ib3y9| TEXHNYECKne n nporpaMmmMmHblIe
BO3MOXHOCTHN COBpPEMEHHDbIX KOMMNbOTEPOB,

Ba)XHO CO034aTb aBTOMaTU3NPOBAHHYIO E4MHYIO
CXeMy pacyeTa [ANa  peleHus  TpexMepHbIX
ynpyrmx 3agad. lNpu noctpoeHun cxembl pacyeta
ncrnons3oBaH metoa Bnacosa-KanToposuua. C
MOMOLLbI 3TOr0 MeToda YpPaBHEHMS B YaCTHbIX
NPOWN3BOAHbBIX CBOAATCS K CUCTEME OObIKHOBEHHbIX
anddepeHumnanbHbIX YpaBHEHNN.

PesynbTaTtbl u obcyxaeHue

Ha ocHoBe wMeToga BnacoBa-KaHTopoBuua
peLleHne TPEXMEPHOIO ypaBHEHUS JIsiMe B ynpyrom
COCTOSIHUM BbIpaxaeTcs B crieaytoLlem Buae:

U=U xy,

ZUmn

mn

)+ 2T

mn

WzWO(x,y,z)+ZW’””( )

mn

m,n=12,3,....

Sul (x.7)

12 (x,y)

f9(x,9)

V=V xy, "

rae U,,V,,W, —3anaHHble byHKLMM kKoOpAMHAT,
KOTOPbIE MOXXHOMOCTPOUTLHAOCHOBE 3TIEMEHTapHOIA
Teo um u He cop,epx(aT MPOW3BOSIbHBIX MOCTOSHHbIX;
fmn S fmn SBNSIOTCS KOOPAWHATHLIMM
YHKUMAMN U NpeaBapuUTenbHO BbibMpaloTca Ha
OCHOBe rpaHuyHbIx ycroswit; U, .V, W

mn®" mn?

0000LEeHHbIE MepeMeLleHus Tena, FIBJ'IFIIOLU,VIXCFI
NCKOMBIMW ~ PYHKLIMSIMU.  PYHKLIAN fmn,fmn,fmn
OOMKHbl  YAOBNETBOPSATL YCMOBUSIM  MOJTHOTHI
[6,7,10,11] 1 NONHOCTLIO UMW YAaCTUYHO FPaHUYHBLIM
YCINOBMSIM, HANOXXeHHbIM Ha BOKOBbLIX MOBEPXHOCTSIX
npu3aMaTn4eckoro Tena.

MocTpoeHne ypaBHEHWSI PaBHOBECUS YMPYrux
npuamMaTuyecknx Ten.

[ycTb B NpsAMOYrofisHOM cucTemMe KoopauHaTt
Oxyz 3agaHO MpuamaTMyeckoe Teno MNOCTOSIHHOro
ceyeHuss. [Mpegnonoxum, 4YTO ero  CTOPOHbI
napannenbHbl ocu 0z, ero 06bem paBeH ¥/, CTOPOHbI
OrpaHU4eHbl NOBEPXHOCTBIO Y, U OH HaxoouTcs B
pasHoBecuu (puc. 1.1).

Puc. 1.1
[Npegnonoxum, 4YTO Ha YacTu MNOBEPXHOCTU
3ajaHbl MNOBEPXHOCTHble CUMbl, a Ha 4Yactu

NMOBEPXHOCTU - nepemelleHnsi. Coobmm Toukam
Tena OeckoHe4yHO Marble nepemelleHnss dU, OV,
OW coBMecCcTUMbIE C KpaeBbiM YCMOBUSAM, KOTOpbIE
npumem 3a BO3MOXHbIE.

Mcxops M3 nNpuHUMNOB BO3MOXHOIO NepeMelleHusi, ons aAedopmMmupyemMoro Tena HeobxoauMbiM U
[OCTaTOYHbIM YCIIOBUSIM PAaBHOBECUS IBNSAETCSA PaBEHCTBO PabOT BHYTPEHHBIXM BHELLHX CUITHA BO3MOXHbIX

nepemMeLlleHnax:

vV

[[X8U+Y6V +25W ] pdV +[[X,0U +Y,0V + Z,6W1d X =
z

= [[X, e, +Y, e, + Z.0¢.+ X Je,, +Y.5e,. + Z e, 1AV (2)
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3peck: o -ydenbHas NMNOTHOCTb Macchl; X, Y,
Z - cocTaBnsiowme o6bEMHbIX CUIT; Xy,Yy,Zy
- COCTaBrsloOLWMe cur, OAenUCTByOWMX Ha BokoBble
noBepxHocTw; Xx, Yy, Zz, Xy, Yz, Zx — KOMMOHEHTHI
TeH30pa HanpshkeHun; e, e
-KOMMOHEHTLI TEH30pa Aecopmauuu.

ey}’

e

vz ¢

zx

e
xy

3nech: G=E/[2(1+u)], A=Eu/[(1+w) (1-2u)] —
KoHcTaHTbl Jlame;

E — wmogynb ynpyroctu; u — KoO3(dUUNEHT
lNyaccoHa;

e, te, e,

M3BecTHble U3 TEOpUW ynpyroctM KOMMOHEHTHI €= 3 ~ CPeARsAs AepopmaLs
HanpsHPKeHUN Bblpa)katoTcs KOMMOHEHTaMM
aedopmaunm cnegyoimm obpasom: 0=3e
Ha ocHoBe (1) KOMMOHeHTbI Aedopmauunn
X, =10+ 2Ge)cx’Xy = Gexy’ NPUBOAMUTCA K crieaytoLeMy Buay:
Y, =/149+2Geyy,Yz =Ge,, (3)
Z =10+2Ge_,Z =Ge,_,
_ (1) — 1) ()
o= UOx + Umnf;nnx’ exy - UOy + I/()x + zUmnfmny + Zanfmnx’
— () v ©2(2) ®3)
eyy - I/E)y + sznfmny’ eyz - I/0 + W;)y + anfmn + Wmnfmny’ (4)

VV(; + Wl;lnfngi)’ ezx = VVOx + U(') + ZVV;nnfrr(sz)c +ZU;nnf;r(111)

mn mn mn

Mcnonb3ays (4) Takke MOXHO onpeaennTb KOMNOHEHTLI HanpshxeHui. MNoactaensas (1), (4) M KOMMOHEHTbI
HanmpsbkeHnWid B (2) M yuuTbiBas HesasucumocTb Bapuwauwin U, .V, W . cdopmupyem cuctemy

,D,M(*)(bepeHLl,VlaﬂbelX ypaBHeanh " BapnaunOHHble rpaHnYHble YCINOBUA Ha TOpUax Tena:

AT"-BT'-CT-D,(z)=0 (5)
[ 47"+ B,T+D,(z)|oT (6)

Wrpuxu B dopmynax obosHavatT auddepeHumpoBarHme no z. B (5) n (6) npuHaTel cnegytowme
0603HayeHus (7):

z=0,/

0 0 o o o ] o
O B B I
o o 40| [pf A o ",
B ol i o o 0 0 Al
ColE ) o |-l o £ ol -] 0 o A
ooooan] oo o o |
H0 (U, 10 (1) 10 () + KO (X.P) "
D,=| HO(Uy)+ 19 (1) + 10 ()4 KO (1. P)
1 (U,)+ 19 (1) .15 (9, + KO (2.P)
00 (U,) 00 ()~ R (P)
D, =| B (V,)+ 05 (w,)- R} (P)
05 (Uy)+BY (V) + 0 (w,) - R (P)
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OnemeHTbl MaTpuL, U BEKTOPOB B (7), ABNSAIOWMNXCS OOHO- UMK OBYKPaATHbIMU MHTErpanamm, 3aBucATb
OT KOOPAMHATHBIX (PYHKUMI, OT ANIeMEHTapHbIX PELLEHN 1 OT OB BEMHBIX Y MOBEPXHOCTHBIX Harpy3oK. 3Tu
WHTErpanbl BbIYUCAIOTCA aHanMTu4eckn (TOYHO) ¢ nomoLlbio nporpammbl MatLab [8] nnu ¢ onpegenenHomn
TOYHOCTbO o opmyne Tpaneuun [9].

MocTpoeHue pelleHUA ypaBHeHUA paBHOBeCUA NPU3MaTUYECKUX Ten

3apaBas pasnuyHble rpaHNYHbIE YCNOBUS OTHOCUTENBHO NepeMeLLLeHNI 1 YacTo YCUNNA, MOXHO peLuaTb
pasnu4yHble KpaeBble 3adadv Teopun ynpyroctu. [ins aton uenn ypasHeHus (5) u rpaHmydHble ycrosus (6)

3anuuem Tak:
E o]r][o EIr] [ o @
0 47| |c Bl1| |D(2)

I S

]
[T, +(E-T.)B, (E—FZ)AZ][ }Z, (E-T2)[ D, (1)]

N R

N

3poecb T1=T; T2=T1’; E-eanHnyHasa matpuua.

X/(Cll) (/lmn )eim”z X/E;‘) (ﬂ/ﬂ’ln )elﬂ’”z
o 0 - KneTouHas matuua, L= X0 (A, ) |\ T =| X7 (4,)e™ | (12)
0 rf?) 0 |.i=1,2CcBA3aHHas c X0 (A )€™ X (A )€™
0 0 o rPaHNYHbIMKN YCNOBUSAMU.
i Moactasnsas (12) B (11) nony4mm:
MNpu I' =I',=E 3apaeTcs TONbKO nepemMelleHne B J) g X(]’2’3)
ceveHusix z=0 n z =/ paHHoro Tena; Ecnu r'=r,=0, mn K =0 (1 3)
K COOTBETCTBYIOLMM CEYEHUSIM MPUKNaAbIBaOTCS LIIIC1 AllBl—imj X,S"S’é)
TOMbKO BHelHWe cunbl. Ecnv B knetkax I' n T (123.4.5.6)

3anucaHbl 0 unu E, To 3aaaHbl BHELLIHWE CUIbl UMK Utobel BCe X, He obpartunmcb B HoOsb

nepeMeLLeHNsi B COOTBETCTBYIOLLMX HanpaBneHusix. OOHOBPEMEHHO, coGCTBeHHble —3HaueHus  (13)

PelleHne ypaBHeHVIVI (8) MOCTPONM no OOMKHbI  ObITb KOPHAMU  XapaKTepucTtn4eckoro

cneaywoulen cxeme: PelweHne ypaBHeHMs (8) MOXHO YPaBHEHWS:
npeacTaBUTb B BuAe CyMMbl 0OLLEro pelueHus = 0 0 E 0 0
OAHOPOAHON YacTu ) 0 0 £ 0
E O]l [0 EJT o 0o -4, 0 0 E
- =0 (10) (1) (1) 1 o |=0 (14)
O Al ]’2 Cl B 1 ]; cklmn eklmn 0 ~Yan 0 f;dmn
~ e/(dz”)ln C/(CIZII)’W[ 0 O _ﬂ'mn »fk(lil)n
M Y4acTHOrO peLleHuss HeO4HOPOAHOW 4acTu. ® ) o
Ecnn 4, He aBnaetcs eauHWYHOW MaTpuuen, TO . 0 0 Cimn D S _/%_
AenvM ee Ha KneTkn n Haxogum A4 ,. 3atem (10)
NPMBOAMM K HOpPMarnbHOMY Buay: (12,3.4,5.6)
3pecs X, ABMATCA COBCTBEHHBIMM

T 0 E T BeKTOpamu u onpegensatca ua (13) ona kaxagoro
=l ~ ! (11) A . TMpu wnccrenoBaHUM XapakTepPUCTUHECKOro
T A IC A lB T mn
2 1 1 1 21 ypaBHeHus (14) BbIABMNOCH, YTO OHO MOXET UMETb
Kak oguHakoBble MO abCOMTHOM BENUYMHE, TaK U
BGuKOMMIEeKCHblIe COOCTBEHHbIE 3HAYeHWs, U Bcerga
nmeeT yeTHbIn nopsagok. Ocoboe pacnonoxexue

SNIEMEHTOB N Hann4dme ynomMaAHyTbIX Bbllle KOpHeﬁ

CncteMy  4acCTHbIX  pPELUeHUR  MaTpU4YHOro
ypaBHeHuna (11) nwem B crneaytoLLem Buae:
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No3BONAKT NOHNU3NUTb NOPALOOK XapaKTepMCTMLIeCKOVI MaTpuubl Ha OBa:

s = A dign, Sim
S+ Sl = i+ S i s
SimnCom@im * S i+ S S -A?

N BbIYNCNAT COBCTBEHHbIE 3HAYEHWUs!, KaK MPOCTble (/12 )M KaK KOMMMEKCHO-COMNPSKHHBIE (oc iiﬂ)z
BblumcneHne coBCTBEHHbIX 3HA4YeHUNn N COBCTBEHHBLIX BEKTOPOB (15) npoucxoant oYeHb ObICTPO U
3KOHOMUT NMamsATb KOMMbtoTepa. MNpu 3TOM CXOAMMOCTb UTEPaLIMOHHOIO NPOoLIecca YCKOPSIeTCsl, MOCKOMbKY
A A 25 122

lMocne Toro, Kak Bbl4MCNEHbI BCE COOBCTBEHHLIE 3HAYeHUs (15) n COOTBETCTBYHOLME UM COOCTBEHHbIE
BEKTOpbI, HedocTawlme COOCTBEHHbIE 3HadYeHus MaTpuubl (14) BbIYMCASIOTCA NyTEM W3BIEYEHMUS
KBagpaTHOro KOpHSA U3 COBCTBEHHbLIX 3HAYEHWI XapaKTEPUCTUHYECKON MaTpuLbl, N COOTBETCTBYIOLLME UM
COOCTBEHHbIE BEKTOPLI (hOPMMPYHOTCH MO criegyrolwmm dopmynam:

X(S)( Ao )
X9 (4 ). x4 )=2u w)
3 ()= F Ve X ) =25 50 )= 2,00 (2,) (16)

mn

Mocne HaxoxaeHust Bcex COOCTBEHHbIX 3HAYEHUM U COOTBETCTBYHLUMX UM COOCTBEHHBIX BEKTOPOB
obLlee pelleHne ogHopogHoro auddepeHumansHoro ypaeHeHuss (10) MOXHO BbIpasuTb CriegyroLmm
obpasom:

T,

2

H:m(z)c (17)

e [TpTz]t _ [Um,,,Vm,,,VK,,”,U;nn,V,;n,VI/,;l,,:'[ C= |:C(1) C(Z) C(3) C(4) C(S) C(é) :|z ;

mn?~mn %" mn% " mn?® " mn>" " mn

11 11 IN IN
_Xkl Xkl _Xkl sz
21 21 2N 2N
_sz Xkl _Xkl sz
31 31 3N 3N
_ Xkl Xk/ Xkl Xk/ (18)
X = 41 41 4N 4N
Xkl sz sz Xu
51 51 5N 5N
sz sz sz Xu
61 61 6N 6N
__Xkl Xkl _Xkl Xkl i

7 (4,2) 0 0
0 ,Z) ... 0
= f(ﬂs? | S o)
0 0 0 f(4y,2)

— KBagpaTHas maTtpuua, BuA KOTOPOW 3aBUCUT OT BuAA COOCTBEHHbIX 3HAYEHWUA XapaKTEPUCTUYECKON
MaTpuubl ypasHeHus (11). Ecnu /IJ. — MPOCTON KOPEHb, TO

e_ﬁ : 0

1 (%.2)= 0o o

ecnn A, =oc; +if3; — KOMMNNEKCHO-COMPSKHHBIA KOpeHb, TO
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e cos bz e " sin(-b,z) 0 0 |
—e sin(-b,z) e “"cosbz 0 0
OE L
0 0 e’ coshz e sin(b;z)
0 0 —e""sin(h;z) " cosh;z

a,tib, =% /ocj tiff, . byksa ¢ o3Havaer = (z)X’l E 0 0 21)
TpaHCMNOHUpOBaHWe Be3ae. 0 Alfl D, (z)

Ecnn cobcTBEHHbIE 3HAYEHUSsT BELLECTBEHHbLI Y
no abCoMOTHON BEMUYMHE OAMHAKOBbI, TO K&XKAOMY Haxooum X' n 4,". TMockonbky maTpuua F(z)
N3 HUX COOTBETCTBYET OOUH CTOHGQU, MaTpuLbl (18) ABndeTcsA ﬂMarOHaﬂbHOVI, a B HEKOTOpPbLIX Ccliy4vaax u
Ecnu COBCTBEHHbIE 3HAYEHUS GUKOMMNEKCHbI, To KBa3nAuaroHarnbHOW, CTPyKTypa MaTpuubl F'(z)
OENCTBUTENbHLIM M MHMMBIM YacTsIM COOTBETCTBYeT TaKkke umeet Tako BuAa. [lpeanonoxum 4To,

no ogHomy ctonoduy maTtpuupl (18). P _{ocn oc12j| n nHTerpmpysa (21) mexay 0 1 z

nMeem:

Mcnonb3yem MeToq BapuaLmn NOCTOSHHbIX Ans o, oC

21 22

MOCTPOEHMS YaCTHOro pelleHus ypaBHeHusa (8). z
CornacHo aTomy MeToay NpeacTaBbiM MOCTOSHHbIN C= J.F_1 (q){
BekTop C Kak doyHKUMIO OT z, To ecTb C(z). MoacTasus 0
(17) B (8), nonyuum (20):

-1
o, 4

D (q)dg+C 22
. AII}  (q)dg + (22)

3necs C — BEKTOP NPOU3BOMBHBIX MOCTOSIHHbBIX,
E 0 0 onpefdenseMbli M3 rpaHUYHOro ycrosus. [ns
{ }X . F(z) C'= {D } (20) ypmobctea  WHTerpupoBaHMs  Bblpasum  (22)
0 4 ! (Z) cnepyoLwmm obpasom:

Mockonbky 4,0, |X|#0 u |F(z)[#0 npu C=C+A(z) (23)

noboM 3HaYeHUN nepemMeHHoMn Z(OSZSZ), TO

3aecb A(z) MMeeT crneayroLwnn BUA:
BblpaxkeHue (20) MOXHO NPUBECTU K BUAEY

[al.’al’.“7a[4’b14’b2.7.“’bi4]*
Dl(Q) 0 0 t
A(2)= *I 0 D(q) - 0 [*[F'(q)]dq (24)
A A
0 0 0 Dy
Mpu atom a, u b, — k-e CTPOKN COOTBETCTBEHHO MaTpuL [oc12 AI’IJ " [oc22 AI’IJ. Moncrasms

dopmyny (23) B (17), nony4ymm oblliee pelleHMe HEeOLHOPOAHOro MaTpuyHoro AvddpepeHumansHOro
ypaBHeHus (8) B cneayoLlem Buae:

[7.5,] =X F(z)[ C+4(z)] (25)

UToObl HaMTK MPOU3BOJIbHYH KOHCTaHTY M3 (25), nogctaBum ee B (9) 1 NONy4YnM CUCTEMY JIMHEMHBbIX
anrebpanyeckmx ypaBHEHUA OTHOCUTENTbHO HEU3BECTHbLIX KOHCTAHT:

{[Fl+(E—F1)BZ (E—Fl)Az]XF(O)}E_
[C,+(E-T,)B, (E-T,)41XF(I)|

(26)

~ (E_Fl)[Dz(O)] _|:[Fl+(E_rl)BZ (E_FI)AZ]XF(O)A(O):|
(E-T,)[D,(1)]| [T +(E-T,)B, (E-T,)41X F(I)A(l)

www.actaeducation.uz 20


http://www.ijsp.uz

ACTA EDUCATION 2024 1(2)

Takum o6pasom, pewme cuctemy (26), Mol
Haxogum Bektop C, U B pesynbTate BeKTOp
pewenuna [T1,T2]' onpepenseTcs B NPOU3BOSIbHON
TO4Ke Z(OSZSI). MopcTtaensa ero B doopmyny
(1), HaxoOMM KOMMOHEHTbI nepemelleHnsa U,
vV, W B niobon Touke Tera. Torga KOMMOHEHTbI
aedopmaumm U HanpsKeHUn MOXHO onpeaenvTb
no coopmynam (4) u (3).

3aknro4veHue

lMocTpoeHa cxemMa NPUBEOEHUS TPEXMEPHbIX
YpaBHEHUA TeopuUn ManbIX YNpyro- MnacTnyeckux
agecopmaumii B nepemeLleHuax  JIMHEWHbIM
00BbIKHOBEHHbIM AndpepeHumanbHbIM ypaBHEHNAM
C COOTBETCTBYIOLMM [PAHUYHBIM YCITOBUAM MO
metogy BrnacoBa — KaHTopoBuua. PaspabotaH
anroputM UX peleHns C MOMOLLbI MeTodoB
NVHENHOW anrebpbl U MeToda Ynpyrux peLlueHui
A.A. nblowmnHa.
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YKaxoH nkTncognéTtn Ba AMnnoMaTus yHUBEPCUTETH
°Tashkent International University of Education

AHHOTauma. Mackyp Makoraga anacTvknuk goupacupa (bup ynyoBnu Hasapus)
NPU3MaTUK XXMCMHU CUKMO (BMp TOMOHM MycTaxkamnaHraH) bypalu macanacu myBo3aHaT
TEHrnamacuHn Kypuvu, xocun ©OynraH auvddpepeHuman TeHrnamanap CUCTEMacUHU
MHTEerpannaw ycynnapu Ba €e4YMMUHUHT COHIMU HaTWXanapuHU Taxnunn KentupunraH.
KapanaétraH >XWUCMHVHI TeOMEeTpUK Ba MeXaHVK XapakTepucTukanapura HucbartaH
EYNMHUHI AKMHNawuL xonaTtu ypraHmnraH.

Kanum cysnap: anacmuk, nnacmuk, cumkuw, deghopmayus, KydnaHuw, dacmypnauu,
ansopummnap, OuggepeHyuan meHanamanap, KoopOuHam @yHKUusicu, vezapaguli
Macarna, Mampuuca, XOC COH, XOC 8eKmop, uHmeaparn, dughghepeHyuarsn, cucmema,
KoHCmaHma.

Derivation, integration and numerical
analysis of the solution to the equilibrium
equation under constrained torsion of a
prismatic body

Sattarov Akhat'!, Sadriddinova Zulfiya IsrailovnaZ

'University of World Economy and Diplomacy, Tashkent, Uzbekistan
2Tashkent International University of Education, Tashkent, Uzbekistan

Abstract. The article presents an analysis of the numerical results of solving the problem
of constrained torsion of a prismatic body (one side is reinforced) within the framework
of the theory of elasticity (one-dimensional theory), finding the equilibrium equation, and
integrating the resulting system of differential equations. The state of convergence of
the solution based on the geometric and mechanical characteristics of the object under
consideration is investigated.

Keywords: elasticity, plasticity, displacement, deformation, stress, programming,
algorithms, differential equations, coordinate function, boundary value problem, matrix,
eigenvalues, eigenvectors, integral, differential, system, variation of constants.

Kupuw

Mabnymkn anacTVKNUK xornatvaars npusaMaTvK >KUCMNapHuHr Bracos-
KaHTopoBu4 ycynura acocaH anactuk xonatga JlamenuHr [1] y4 ynyoBnu
TEHrMaMacuHMHI e4nMun Kynuaarm K)v/pI/IHI/ILIJ,D,a M(bo,u,anaHa,qM

U=U,(x,y,z ZUmn
)+ 2V

©)
W:Wo(x,y,z)+szn (2) /o (x.7)

mn

(x.7)

V:V xy, mn x,y)

(1)
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mn=123,....
KypvHuwaa kypvnaau. by eppa
U,.,V,,W, —onannaaH aHrknaHraH coyHKuusnap
Oynunb, ynap anemeHTap Haszapus acocmaa KypunraH
OYNULLIM MYMKWH;
fngi), fmzn , frﬁi) koopauHaT  PyHKUMSANapu
6ynub, 4YerapaBuii LapTnap acacuga onguHaaH
TaHnab onvHagw;

U,isVos s W KMCMHUHT  yMyMnaLuraH
cUImKMWNapu 6ynmb, Homabnym dyHKUMANap4aaH
nbopataup.

1 2 3 -

fngn),fmn ,fn(m) QyHKUMANNAp  TYNUKIUKINK
waptuHn  [2,3,4,5] KaHoaTnaHTupuwm  GunaH
Ovpra, KMCMaH EKu TYNUK MPU3MaTUK >KUCMHUHT
€H TOMOHNapura KynunraH yerapasui LlapTrapHu

KaHOaTNMaHUTUPULLN KepakK.

Makonaga napannenenunegHn cuknb Oypalu
MacanacuHMHIr eMMMnHN Kypuwaa (1) garm HoNMHYK
xagnapwu (U, V,, W, Xxocun kunuw mMacanacu
kapanagn. By dyHKuManapHu Kypuw edmnaéTtraH
Macanara 6ofnuk 6ynmb, ynap (1) garm xagnap
COHMra Ba YeK4YM3 KaTOPHUHI SIKMHMAWuwmra
6eBocta Tacup 9aTagu. by  dyHKunsnapHuHr
Modenu  kapanaétraH MacanaHu  KaH4anuk
aHuK akcnavtupca (1) garM Yekcus WuFMHOMAaH
ONMMHaguUraH SneMeHTnap  COHWHWU KaManTUPULL
UMKOHUATUMHU B6epaan. by y3 HaBbaTnaa komnbloTEP
BaKTUHW TeXanam Ba XMco0-kntobnapHu kucka BakT
nymaa amanra OWNPULLIHA TaMUHNanaw.

MeToponorus
®apa3 kunawnuk  KapanaétraH  KUCMHUHT
z=0 KecuMM MaxkamnaHraH. z=[ kecumuaa

Gypaw momeHTn (J,,) Gepunran GyncuH (1-pacm).
XKuCMHUHr BGapya €H TOMOHMapu Talky Kydnap
Tacupuga 6ynmacuH. [MapannenonunegHu CuUKWMO
Oypaw macanacvHWHr MyBo3aHaT Auddepeuman
TEeHrnaMacuHu Kynmaarmya Kypamms:

1-pacwm.
U, (x,y,z) = —H(Z)y
Vo (x.y,2) = 0(z)x (2)

W, (x,y,z) = V(z)gp(x,y)

www.actaeducation.uz

23

Oy epaa 6(z)-6ypanuw Gypuaru, v(z)- HMCOUN
Oypanuw 6ypyarn, ¢(x,y)-6ypanuw  yHKumsicu.
(2) kypuHMLWOArM eynm napannenonunegHn cuknb
Oypawga xocun 6ynaguraH Ba XXUCMHU Yku 6yinda
MyHanraH Hopman KyunaHuwHu xucobra onagu
[1]. By xomatpa pennoHaums Hucbun Bypunuw
OypyarmHuHr cTepkeH Vyku Oyhnda yarapuwwura
DofNuK paBuwda TaHnaHagw.

Hatuxanap Ba myxokama

0(z), v(z) Ba p(x,y) byHUMANAP BapraLManapuHUHL
bofnukMacnuruHn  atubopra onub  MyBo3aHaT
TEHIMamMacuHU  KypUWHWHT  YMYMWA  cxemara
acocaH kynuparn guddepeHuman TeHrnamanap
CUCTEMAaCUHWN Ba YHra MOC YerapaBuii LLapTnapHu
XOCUN Kunamms:

0"+ayv' =0
v'—b0' —-by =0
z=0 da0(0)=0, v(0)=0
z=ldav'(1)=0, 0'(I)+aV'(1)-B, =0

®)

Vio+agp=0

P~y =0 4)
x=xa

@, +dx =0
y=1b

(3)-(4) pa kyrmnparn denrunalunap onvHraH:
J, = Ij(xz +y2)dF; J oo :/H%IjgpzdF;
F F
T, = [[ (0% +o))dF;
F
Ji = [[ep, ~yp)dF: 1, =

F
= I (xp.sp.)ar:
F

1

A+2
o, = TG'([(V')Z dz,0, =
, 1 )
= —Ivzdz L, = [v0'dz
0 0
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J. J. J 1) ~ w
a1:%2b1:% ;bzz% ﬂH:JZH/Jp; 0)12%3,601:— %3
P o0 o0

(3) Ba (4) andbdepeHuman TeHrnamanap cucTemMacuHu MWHTerpannawHm kypub vymkamms. Cucrtemanm
€UUMUHKN Kypuliaa KeTMma-keT SKMHnawuw ycynuaaH donganaHunagnm. YHra acocaH, HOMMHYK

skvHnawvwaa @, =0 Ba a~)1 =1 kypuuuwpaa TaHnanmus. By xonga 6Gypanuw dykumsacn ¢(x,y) Cen-
BeHaH eunmun 6unaH yctma ycT Tywaau:

Sh(PB.y) .. .
o (x xy+z, =123, aP13) Ch((é-b;Sln(Rix); B, =(2i-1)7z/(2a) (6)

6(z) Ba v(z) pyHkumnsanap (3) AaH Tonunaauv Ba ynap matpuuany Kyumaarn KypuHuira ara:

R(2)=F(2) C, (7)
by epaa
(o] _1 _ae / ae /
0! Cl
R(z)= 1% ,F(z): 0 —ae”  ae” ,C= © ,y =4/b, —ab,

, 0 _bl rz —rz C3

v b, e e
O rerz _re—rz C4

(7) marv ¢, c,, c,, c, y3rapmacnap 4erapasui wapTiapgaH Tonunaau Ba ynap kyumaarm KypuHuwaa
6ynagu:

¢ == 1+ apbth(r¥)/(tb,); ¢ = Byb, I 1

&=t By =t B (1o
2 2

NTepaumsiHUHT KEMWHIM kadamnapuaa oypanvw oyHKUMSCH Kynmnaarm KYpUHULLAE aHUKNaHaau:

(0()6, J/) = @xy+ z (91, Y + gy 8hP, y)SinF, x (8)

i=1,2,3,

by epaa DYHKUMACUHUHT (8) KYpUHUWWHM aHuknanau. by

XapaéH MabfyM aHUKMMKKa JpULLIMITYHYa OaBOM

aTagn, sbHuM (8) épmamupa (JW,J J, —(5))

Pzz, = Puz — @, nHTerpannap xucobnaHaau. Ynap épaamuaa @,
o ; NapHUWHI SIHMN KWAMaTtnaHapy aHvKnaHaaum Ba X.3.

q,; = w (9) MatLab TUnMHUHI BU3yan aactypnaiwl UMKOHUSTK

ab; P, GUI (Graphic User Interface) donaanaHysuura

_ Kynam rpacpuknm uHTepdenc apatagum Ba YHUHT

(2P' +a)1) époammga Mypakkab nowivxanap (mpoektnap)

3, chP,.b Kypvw MyMKkuH. JKymnagaH lokopaa Kentupunra

anddepeHumnan TeHrnamanap cuctemaHu KeTma-

KeT SKMHMawuW ycynuaa eYMLLUHWHE JNOWMXaCUHM

ApaTULL, ONWHraH COHMW HaTWXanapHu BU3WYN

Tax NN KM UMKOHUATUHU sipaTagu.

4y =

UTepauusiHUHr  KerMuMHriM  Kagamuga 0_)1,0)1
NapHUWHr TonNuNraH kunmatvgaH dorganannb (9)
dopmyna 6ynnya Pzzi,qli ,q,; KoadhduumneHTnap

xncobnaHagn. By  kuiimatnap — Cen-BenaH (2) AaH choitpanaHnb AecbopmaLNs Ba KyunaHmL

KOMMOHEHTanapunHn TonamMmus. YHra kypa:

www.actaeducation.uz 24
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e . =U, =0; e, =U0y +V,, =0

e, =V, =0e. =Vy+W, =0 x+vp,

e

zz

X, =Y =1%e;Z =(A+2G)e

2z

=I/V0 =V’¢;€

zX

By epaa A4 Ba G Ilame koHcTaHTanapw.

Bbapua katTanuknapHu xucobnaw yvyH MatlLab
pactypuHuHr GUI acocupga kywvgaru nonmxaHu
xocun kunamma (2-pacwm). by epga a, b, L — 6epunrax
XMCMHVHT yrdoBnapu; n- Oypanuiw dyHKumMsacuganm

(6) cymmagaH oOnWHraH anemMeHTNap  COHU;
- TallKu
xz _Oz—yPI;Pyz _OzxszyLH'lale/lHr

KomnoHeHTanapwv; Jff, Jp, Jk, Jn nap moc pasuwga
I ppsd psd s ], MHTETPANNAPHUHT KMiAMaTH. “n int” —

X Oyvmya Tpaneuus ycynuparu
OynuHmwnap coHu; “m int” — y 6ynnuya tpaneuus
ycynuaarn OynuHuwinap couu; “‘n ff° o(x,y)
dyHKuMACKMagarm anemeHnap COHMU, it-(9)
dopmynagarm KaTTanvknapHu aHuknaw  y4yH
ONMHagWraH wuTepauusinap CoHu. Jlonnxa WKKM
KMcmaaH ubopat 6ynub, yHUHT 6upuHum kncmm OK
TyrMacuHu 6ocuw GunaH amanra owwupwnagum Ba
lokopuaarm wHTerpannap Tpaneuus dopmynacu
épaamnga Takpmubum xucobnaHagun. VIKKWHUM Kucmm
NUQTADA YISOBLASH TtyrmacuHu 6ocuw 6unax
aHuknaHagn. YHga acocaH ¢(x,y), 6(z) Ba v(z)
PYHKUMANAPHWUHT OXMPTY KYPUHULLMHW @aHWKNaHaau.
bynap épmamunpga cumkun, pedopmauus  Ba
Ky4naHu  KOMMOHEHTanapuHUHI  KuAMaTnapu
GepunraH x, y, z HykTaga aHuknaHagw. Jlonmxara

(10)

=W, +U,==0 y+vp,

Xyzszexyzo;YzzGeyz;Zx =Ge,, (11)
o3rMHa  Y3rapTUpuLL KMpUTNG okopuaaru
KOMMOHEHTANapHWHI  rpacpurmHn - xam  Yn3uLl
MYMKWH.

ApatvnraH anropuTMHUHT  TYFPU  ULLNALLWHA

TeKWMpuLL Ba ONUHraH HaTWXanapHUHT
WLIOHYNUIUIMHU  aHuKNalW  makcagupa  6up
KaTop Taxnunnap amanra OWvpUnau. Xocun

KWNWHraH gactypuii TabMUHOT acocuia XUCMHUHT
Ky4naHraHnuk — aeopMaLmoH X0NaTUHN ypraHuLl
Makcaguaa YHUHI Kynhuparm reomMetpuk Ba ousmk
xycycusinapu acocuga (Oup ynyoBnu Hasapus)
Oypanuw macanacu Taxnun kunuHau: (a, b, L—
caHTumeTpaa Gepunagn; E=2*108 kr/cm? ; u=0,3 ;
P1, P2 - kr/lcm?).

3-pacmpa Cen—BeHaH (6) dyHUUACUMHUHT xaanap
COHM n ra HucbaTtaH KuAMaTnapuHUHE rpadurn
kentupunraH. by pacmgaH KypuHu6 Typnbamku
KEWMHIn xmucobnap yyyH n = 2 onuw etapnm (n
1-kopa, n = 2—k1u3un Ba n = 3— Awwun). 1-xagsanga
@(x,y) PYHKUMA Ba YHUHT XOCUnanapu NWTUPOK 3TraH
nHTerpannapHuHr (5) kumarnapu n ra TucbaTaH
Taxnun KUnuHraH. ByHUHr yyyH nownxaga n HUHC
knimatuHm  yaraptupnd OK  TyrmacuHm  6ocui
eTapnu. 1-xagBangaH KYpuHnG Typubamkn KENNHIN
XMCcob KUTOBNAp YYyH 7 HAUHT KUAMaTUHW UKKWN EKN Y4
TaHnaw Kndosi.

2-pacm.

www.actaeducation.uz
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3-pacm (a=1, b=1, L=4, y=1, -a<x<a)

1-xagBan
o(x,y) DyHKUMSICMAArM anemeHTnap couu (a=1, b=1)
n 1 2 3 4 5
WHTerpannap
JW 0.03754 0.030566 0.03018 0.030125 0.030113
Jk 0.47945 0.42833 0.42099 0.419 0.41825
Ji -0.44087 -0.4222 -0.41906 -0.41807 -0.41782
CeH-BeHaH  dyHkumusacura  Gofnmuk  Bapva KapaéH MabnyM aHuKNUKKa 3puLniryHya gaBoM

witerpannap  J,,.J;,J;  —(5) xucobnaxranpan
KEMWH Ly Typyxra KMpyB4M Ba z ra Oofnuk @,
@y, s (5) nHTerpannapHu xucobnanmma Ba ynap
éppamMuga @;,@;, NapHWHr KWAMatK Tonunagw.
UtepaumaHuHr KENWHIN Kagamuaa 51,031
NapHWHI ToMumraH kunmatugaH donganadmt (9)
dopmyna 6yimua D4y 9, KkoabduumeHTRap
xucobnaHaau. by KnamaTtnap CeH-BeHnaH
PYHKUMACUHUHT (8) KYPUHULIMHW aHuKknangun. by

aTagm, sbhu (5) éppamuga J,,J, »J; unTerpannap
xucobnaHagu. Ynap épaammnga ,, 0, NapHWHT
SIHMW KMAMaTNaHapy aHuknagau Ba x.3.

2-xagBanga n=2 ga (8) marm xagnap colura
HucbaTtaH @;,@; naHy TonuL YYYH KaH4a ntepaums
KANULL NO3UMAUIN Taxnun kunuHrad. XXagsangaH
KYpuHUG  Typmbaukm @, @), napHn 4-5 xoHa
aHuKNuKga xucobnaw y4vyH kynu 6GunaH 4-5 Ta
nTepauns KU etTapnm aKaH.

2-xapBan
a=1;b=1;L=1;n=2;
Utepauumsa -Ne 51 r
0 0 3.435929975329609
1 -10.442866788342187 3.944184109278434
2 -11.045630422326512 3.971335456839694
3 -11.079773935760535 3.972865335872468
4 -11.081703172711858 3.972951753761411
5 -11.081812166058358 3.972956635906427
6 -11.081818323649394 3.972956911723480
7 -11.081818671523013 3.972956927305787
8 -11.081818691176158 3.972956928186110
9 -11.081818692286467 3.972956928235840
10 -11.081818692349190 3.972956928238652

3-xagBanga VHTerpanfapHVHT KuiiMaTnapu Tpaneuusi ycynupary opanukHu GYnuvHUWnap coHura
HMUcOaTaH Tax/ A KUTMHaH.
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3-xapBan
@(X,y) dyHKUMACKMAArn anemMeHTnap coHn (n=2)

WnTerpannap nint=10 n int=20 n int=30 n int=40 n int=50

m int=10 m int=20 m int=30 m int=40 m int=50

J 0.039969 0.033028 0.031669 0.031188 0.030965

v

J, 0.48176 0.44167 0.43425 0.43166 0.43046

J -0.42309 -0.42225 -0.42221 -0.42222 -0.4222
by XagsangaH KypvHNG Typubauku wTepaumsnap CoHura OOFMUKNWUIMHKM  oKopuaa
WHTerpannapHu xmucobnawgaa yprtada 40 ékm 50 Ta  KypauKk. KenvHrn  Ttaxnunnapga KyysniaHumL

6)7]'II/IHVILIJ HyKTalnapunHu ol eTapiin 3KaH.

OnacTuknNuK xonatmaa HaTKanapHUHT COHIIN
AkMHNawmwm (8) ga onNuHraH anemeHTnap coHura

KOMMNOHEHTanapuHUHI AKMH1aWnLn (8),D,aH OJINHIraH

Xaanap CoHUHM cukcupnab (MacanaH, n=3), @,,,
Ba 7 NAapHW aHMKNAaLl y4yH oniMHaguraH utepauusnap
COHUra HucbataH Taxnunm KenTumpunraH.

Ba @), Ba r NapHN aHUKNaH y4yH onvHagurau
4-xapBan.
KydunaHwuuw|a=2 b=1L=2 P, 6 P,=4000, E=2"10° kr/cm? ; y=0, 3
KOMMOHeHTanapm
@,,(); Bar NApHW aHWKNaLLAarM uTepaumsnap CoHu
0 1 2 3 4
_ 0 -2.26802 | -2.32955 -2.3317 -2.33177
,

_ 1 1.49256 1.51061 1.51935 1.562781

@,

r 0.853689 1.0817 1.08847 1.08871 1.08872
-Zz(1,1,0)10/G 0.207209 0.229437 |0.229661 0.229669 0.229669
-Xz(0,1,2)10/G 0.134898 0.13771 0.137601 0.137597 0.137597
Yz(2,0,L.2)10/G 0.127446 0.156048 |0.156544 0.156561 0.156562

4-xapBanpaH KypuyHUO TypubAMKM KyuraHWULL
KOMMOHEHTanapmnaa y4 XOHa aHWKMMK OfuL Y4yH
yyta EKku TypTa UTepaumsiHA OFfUHWLLM eTapnu.
UTepaumanap COHWHUHI OwWWWK OelmnHYn  Ekn
ONTUHYM pakamnapra Tabcup 3TagM Ba Oy
3aMOHaBU KOMMbloTEprapAaH Kyda xam kam BakT
Tanab aTagu (cekyHanap mabHocMaa).

KUCMHUMHI MaxkamnaHraH TOMoHuAa ZzZ HWHT

KAAMATU XKUCMHUHT  Y3YHIWUIM  YHWHT  KyHOanaHr
KECMWHWHT Y3yH TOMOHUra TeHr 6ynryHya ycub
Oopaan Ba KelWuH gespnu 6up xun 6ynuo, Xuncwm
Y3YHNUIMHWHT opTuwmra  G6ofnuk 6ynmangun (4-
pacwm). By xapaéH p=0, 3 Ba XWCM KyHAanaHr
Kecumn KBagpaTtra sikuH 6ynraHga Tespok Kkeyaau.
pu=0, 45 y4yH y4yyH Oy Xapa€H CEeKMHpPOK Keyaau
(2.26-2.28-pacm).

25 T T
-Z#(1,1,z)*100/G

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff —

__________________

4-pacm. a=2; b=1; L=1,2,3,4,6; P1, P2 =4000; p=0, 3
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Ky4naHUWHWHT  ypyHMa KOMMOHEHTanapuHuWHr (Xz, Yz) KkuAMatnapu >XUCMHUHT Oy TOMOHWra
AKMHNawraH capuy ycnb 6opagwn. by ycui XUCMHUHT Bynn y3yHnawraH capv siHa xam optagm (5-pacm).

______________________________________________________________________

...................................................

....................

8 10

5-pacwm. a=2; b=1; L=1, 4, 6, 10; P1, P2 =4000; u=0,45

Xynoca

Oactypnaw tunun MatLabHuHr BU3yan UMKOHUATH
GUlgaH dorpganannb kynawm rpadouknm nHtepdenc
ApaTunaM  Ba  YHWHr  épgamMuga  Mypakkab
MacannapHu euLl y4yH fionnxa (NpoekT) spatungu.
ApaTtunrad nonuxa conganaHyBun yyyH Kynan Ba
KeHr MMKOHusATnapra ara 6ynmb, yHWHr épgammnaa
lokopuaa KentupunradH yd4 ynyosnu Bypanu
Macanacu eumngu. Jlovmxa épaammuga OriMHraH
HaTwKanapHUHI COHNM Ba rpadvk Taxnmnm amanra
owmpungu. OnNvHraH HaTWXxanap Xvcmaa kevyaguraH
PU3UK KapaéHNapHWHr  TYFPU  akCraHTUpUnULIK
kKypcatungun. by y3 HaBbaTtuga TaHmaHraH CoOHNU
METOOMapPHUHT  TYFPU  TaHMNaHraHAUrMHu Ba
ApaTunraH anropuTM HaTKACUHW ULLIOHYITUITUTVHM
KypcaTtagu
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Raximdjanova Dilnavoz Sunnat qizi
Tashkent International University of Education

Annotatsiya. Maqolada o‘rta asrlar arab-musulmon falsafasining yirik nomoyondasi
Ibn Rushdning erkinlik va zaruriyat tushunchalarining deterministik alogasi o‘rganilgan.
Uning nugtayi nazari mutafakkir zamondoshlarining fikrlarini inkori, tanqidi va rad etishi
asosida yoritilib berilgan. O'rta asr falsafasida davrdagi erkinlik va zaruriyat atamalari
diniy-falsafiy garashlar uyg‘unligi asnosida ko‘rib chigilgan. Taqdir va erk masalalari
o'rtasidagi aloqgaga e’tibor garatilgan.

Kalit so’zlar: erkinlik, iroda, zaruriyat, taqdir, qo‘lga Kkiritish, imon, tanlov, burch,
determenizm, sabab, oqibat, Xudo, ixtiyor.

Ibn Rushd’s argument on the relationship
between freedom and necessity

Rakhimdjanova Dilnavoz Sunnat qizi
Tashkent International University of Education, Tashkent, Uzbekistan

Abstract. The article examines the deterministic relationship between the concepts of
freedom and necessity of Ibn Rushd, a major figure in medieval Arab-Muslim philosophy.
His point of view is highlighted on the basis of denial, criticism and refutation of the
opinions of the thinker's contemporaries. In medieval philosophy, the terms freedom and
necessity were considered on the basis of a combination of religious and philosophical
views. The author places special emphasis on the connection between the issues of fate
and will.

Keywords: freedom, will, necessity, fate, acquisition, faith, choice, duty, determinism,
cause, effect, God, will.

Kirish

Falsafa tarixining har bir jabhasi
yorqin, xilma-xil, o‘ziga xos ayrim
joylarda takrorlansada 0'zining
girrasiga ega nugtayi nazarlar to‘plami
bilan nur sochadi. Shunday ekan har
bir davrning o'z jilosi va o‘rni mavjud.
Shu jumladan, sharq perepatetizm
vakillari arab-musulmon falsafasiga
aynigsa, ilm-fan ravnaqi uchun
eshiklarni keng ochishga o‘zini kata
hissalarini qo‘shganlar. Aynan shu
falsafiy guruhning vakili sanalgan
Ibn Rushdni bu ofrinda eslab o‘tish
joizdir. Ibn Rushdning yoki boshgacha
aytganda Averroes'ning deyarli butun

1. Averroes snoskaning lotincha nomi “Ibn” ni “Aben” yoki “Aven”ga aylantiradigan ispancha
talaffuz ta’siridan kelib chiggan. Averroes nomi kabi turli xil transkripsiyalarda o‘qiladigan ismni
boshqa yerlarda topish giyin: Ibin-Rosdin, Filius Rosadis, Ibn-Rusid, Ben-Rashid, Aben-Rassad,
Aben-Rois, Aben-rusd, Aienrosd, Bsnroisd, Averroisd va boshqalar.

bir XIl asr davomida hayot kechirgan va
musulmon sivilizatsiyasi tarixida juda
muhim bo‘lgan ushbu davrning barcha
vogealari bilan bog'lig. XIl asr Shargiy
Abbosiylar va ispan Umayyadlarining
islomiylikda ogilona va ilmiy oqim
yaratishga urinishi natijasidagi to'liq
halokatiga guvoh bo'ldi. 1198 yilda Ibn
Rushdning vafoti bois arab falsafasi
uning qiyofasida o‘zining so‘nggi
vakilini yo‘qotdi va Qur'onning erkin
fikr ustidan hukmronligi deyarli olti asr
davomida ta’minlandi [3].

Adabiyotlar sharhi
Ibn Rushd ofzining yashab ijod
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gilgan davri uchun nostandart va orginal g‘oyalarni
ilgari surib, o'z zamondoshlarini gattiq tanqid ostiga
olib bahslashgan faylasuf sanalishi hech kimga
sir emas. Sharq perepatetizmi falsafasining vyirik
namoyandasi Ibn Rushdning qarashlari falsafiy,
ijtimoiy, tarixiy adabiyotlar orqali bilish mumkinki
ko‘pgina tadgiqotchilar tomonidan o‘ziga xos
uslubda, o'z davri ruhiyatidan kelib chiggan holda
atroflicha tahlil qilib berilgan. Bunga ko‘plab misollarni
keltirishimiz mumkin. Jumladan, lbn Rushdning
jjodini har tomonlama yorituvchi P.Adamson [6],
A.V.Sagadeyev [5], M.Fakhry [10], E.Renan [4;5],
F.Woerther [17], M.A.Mensia [11], M.Di Giovanni [9]
va boshga tadqiqotchilar ishlarini, magolalarini misol
qilib keltirishimiz mumekin.

Metodologiya

Tadqigot davomida tizimlilik, nazariy-deduktiv
xulosa chiqarish, analiz va sintez, tarixiylik va
mantiqiylik, giyosiy-komparativistik tahlil kabi ilmiy-
falsafiy tamoyillardan foydalanildi.

Natija va muhokama

Ibn Rushd hayotidagi baxtsizliklar va vafotidan
keyigingi shon-sharafga u yashashga majbur bo‘lgan
tarixiy davrning noqulay va qulay sharoitlariga
garzdor. U o‘zidan oldingi davr tomonidan yaratilgan
buyuk intellektual madaniyat tubida silkinish jarayoni
sodir bo‘la boshlagan paytda paydo bo‘ldi; va agar
baxtsizlik yo‘ldosh bo‘lgan hayotining so‘nggi kunlari
u ilgari surgan ishlariga nisbatan ishonchsizlikdan
guvohlik bersa, unda baxtli tasodif tufayli u o'zi
yaratmagan asarlarni mujassamlagani uchun olgan
shon-sharafi bilan muvozanatlashganini ko'rish
mumkin. Ibn Rushd — Arab falsafasining o‘ziga
xos Boetsiyidir, mutafakkirda orginallik mavjud
bo‘lmasada, nomavjud o‘ziga xoslikka asarlarining
entsiklopedik tabiati bilan tenglashadigan
shaxslardan biri hisoblanadi. Ular izlaydilar,
sharhlaydilar, chunki yaratish uchun vaqt juda
kech; bir soz bilan aytganda, ular allagachon
barbod bo’layotgan sivilizatsiyaning so‘nggi qo‘llab-
quvvatlovchiaridir; va endi, baxtli tasodif tufayli, ular
ismlarini o‘zlari murojaat gilgan o‘sha madaniyat
bilan bog'ligligini ko’rishadi; ular o’zlarining asarlari
gisqa formulaga aylanganini ilg‘ashadi.

Arab-ispan falsafasi ikki asr davomida mavjuligini
giyinchilik bilan saqlab, u diniy aqidaparastlik,
siyosiy notinchlik, chet elliklar bosqinlarining to‘lqini
bilan to‘satdan yuvilib ketdi. X asrda xalif al-Hakam
I sivilizatsiya tarixida juda muhim o'rinni egallagan
xristian Yevropasiga ushbu ajoyib ilmiy asarlar orqali
ko‘rsatgan ta’siri tufayli shon-sharafga ega bo‘lgan.
Andalusiya, musulmon tarixchilarining ta’kidlashicha,
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uning hukmronligi davrida turli mamlakatlardan
adabiy asarlar olib kelingan ulkan maydon yuzaga
kelgan. Eron va Suriyada yozilgan kitoblar ko‘pincha
sharqda emas, balki Ispaniyada mashhur bo‘lgan.
Xalif al-Hakam Abu  Al-Faraji-el-Isfahanning
mashhur “Antologiya”sining ilk nusxasini olish uchun
unga ming dinor sof oltin yuborgan; va haqigatan
ham, bu go‘zal asar Iroqga qaraganda Andalusiyada
oldilardan o‘gilgan. Qohira, Bag‘dod, Damashq,
Iskandariyada u har ganday xarajat evaziga unga
gadimiy va zamonaviy ilm-fan asarlarini yetkazib
berish vazifasini bajaruvchi o'z vakillarini saqlab
turgan. Uning saroyi nusxa ko‘chiruvchilar, kitob
bog‘lovchilar, rang beruvchilarni uchratish mumkin
bo‘lgan ustaxona vazifasini o‘tagan. Xalifning
kutubxonasi katalogining o‘zi qirq to‘rt jilddan iborat
bolib, unda fagat har bir kitobning sarlavhasini
topish mumkin edi. Ba’zi yozuvchilar jildlar soni
to‘rt yuz mingga yetganini va ularni bir xonadan
ikkinchisiga ko‘chirish uchun kamida olti oy vaqt
ketganini aytishgan. Al-Hakam, bundan tashqari,
genealogiya va biografiyaga juda qiziqgan. U
o‘gimagan kitob yo‘q edi; keyin u muallifning ismi va
taxallusini, uning jinsini, tug‘ilgan va vafot etgan yilini
va u hagida tarqalgan hazillarni maxsus varaqga
yozib go‘ygan. U vaqtini musulmon dunyosining
barcha joylaridan o’z saroyiga oqib kelgan olimlar
bilan suhbatlashishga sarfladi.

Andalusiya arablari, hatto al-Hakamdan ham
oldin, erkin ilm-fanga moyillikni, ehtimol go‘zal
iglim ta’sirida yoki yahudiylar va nasroniylar bilan
uzluksiz aloqalar orgali his qilishgan. Bunday qulay
sharoitlarda har tomonlama qgo‘llab-quvvatlangan
al-Hakamning sa’y-harakatlari o‘rta asrlarning eng
yorqin ilmiy harakatlaridan birini rivojlantirishga
yordam berdi. lIm-fan vago‘zallikka bo‘lgan muhabbat
X asrda dunyoning ushbu imtiyozli chekkasida mana
shunday bag‘rikenglikni keltirib chigardi, bunga
zamonaviy hayotda hatto misol topilmaydi. O'sha
davrda xristianlar, yahudiylar, musulmonlar bir xil
tilda gaplashdi, bir xil she‘riyatdan zavglandi, bir xil
adabiy va ilmiy ishlarda gatnashdi. Odamlarni bir-
biridan ajratib turadigan barcha to‘siglar yo‘q qilindi;
barchasi bir ovozdan sivilizatsiyaning umumiy ishi
foydasiga ishladi. Talabalar soni minglab bo‘lgan
Kordova masjidlari falsafiy va ilmiy ishlarning
harakatlantiruvchi markazlariga aylandi.

Ammo musulmonlarning intellektual
rivojlanishining go‘zal ibtidosini g‘arq qilgan
halokatli sabab, diniy aqgidaparastlik allagachon
al-Hakamning olimini tayyorlayotgan edi. Sharq
ilohiyotshunoslari yunon falsafasining Kkiritilishiga
yol go‘yib musulmon taqgvodorligini bulg‘aganligi
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uchun xalifa Abd Al-Mo‘minning qutqarilishiga jiddiy
shubha bildirishgan?. Ispaniyalik rigoristlar ham
xuddi shunday gattigqo‘l edi. Ibn-Abi Al-Mansur?® al-
Hakamning o‘g'li zaif Gishamga ta’siridan foydalanib,
imomlar va xalgning ilmiy bilimlarga bo‘lgan instinktiv
nafratini qondirishni istasa, hamma narsadan
kechirilishini tushungan. U al-Hakam tomonidan
juda ehtiyotkorlik bilan to‘plangan kutubxonadan
gadimgi odamlar tomonidan bunyod etilgan falsafa,
astronomiya va boshga fanlarga oid asarlarni
tanlashni buyurgan. Bularning barchasi Kordova
maydonlarida yoqib yuborilgan yoki saroyning
quduglari va sardobalariga tashlangan. Ular fagat
ilohiyot, grammatika va tibbiyotga oid kitoblarni
goldirganlar. “Al-Mansurning bu harakati, — deydi
tarixchi Sayd Toledskiy, - o‘'sha davr xronikachilari
tomonidan uning xalq orasida mashhurlikka erishish
va kamrogq muxolifatni kutib olish istagi bilan bog'liq
bo'lib, u taxtni egallashga intilgan xalifa al-Hakamning
xotirasini shu kabi dog* bilan qoplagan”. Darhagiqat,
Andalusiyada faylasuflar ganchalik mashhur
bo“Imaganligini ko‘rish mumkin. Xalg hech gachon
donolarni sevmagan; ular uchun aql aristokratiyasi
tug‘ma yoki pul aristokratiyasidan ko‘ra ko‘proq
og'rigli bo‘lgan. Al-Mansur farmonidan beri falsafa
fagat gisqa vaqt ichida erkinlikdan zavglanib, ko‘p
marotaba ochiq ta’qib mavzusiga aylangan. U bilan
shug‘ullanganlarni gqonun himoyachilari yovuz deb
€’lon gilishgan va olimlar ko‘pincha bid’atchilar kabi
hukm qilinishdan va fosh bo‘lishdan qo‘rqib, o'z
kasblarini hatto eng yaqin do‘stlaridan yashirishga
majbur bo‘lishgan.

Xl asrda musulmon Ispaniyasi sahnasi bo‘lgan
to'ntarishlar Umayyadlarning madaniy ishlarining
parchalanishini yakunlagan. Kordova-ilm-fan
markazi - vayron gilingan, xalifalar saroylari buzib
tashlangan, to‘plamlar yo'q qilingan. Al-Hakam
kutubxonasining saglanib qgolingan  meroslari
arzimagan pulga sotilib ketilgan va shu tariga butun
mamlakat bo‘ylab targalgan. Sayd Toledskiyning
aytishicha, Toledoda uning ko'p jildlarini uchratgan.
U agar al-Mansur davrida tushunish va ishtiyoq bilan
amalga oshirilgan qidiruvlar bo‘lmaganida jildlar
0‘z mazmuniga ko‘ra yoqib yuborilishga mahkum
bo‘lganligini ta’kidlagan.

Biroq, falsafa bu go‘zal mamlakatda shu qadar
chuqur ildiz otdiki, uni butunlay yo‘q gilish uchun
gilingan barcha harakatlar teskari ta’sir ko‘rsatgan.
Sayd guvohlik berishicha, uning davrida (1068)
gadimgi ilm-fan darslari avvalgidek gullab-
yashnagan, garchi bir nechta hukmdorlar hali ham
ularga garshi bo‘lgan va har yili mugaddas urushga
borish majburiyati faylasuflarning mashg‘ulotlariga

ta’sir etmasdan qolmagan. Ba’zi zodogonlar
hatto homiylik qilishgan yoki hech bo‘lmaganda
erkin fikrga bag'rikenglik qilishgan. Tajriba shuni
ko‘rsatdiki, falsafa na homiylik, na tartibga muhtoj:
u hech kimdan ruxsat so‘ramaydi va hech kimning
buyrugi bilan hisoblashmaydi. Inson ongining
barcha ko'rinishlarida u o‘z-o‘zidan paydo bo‘ladi.
Al-Hakam hukmronligining oltin davri tarixga hech
ganday ulug‘vor nom bermagan. Shu bilan birga,
Ibn Baj, Abu Bakr Ibn Tufayl, Abu Nasr Farobiy, Ibn
Rushd, fanatizmdan (mutaassiblik) azob chekkan
bo‘lsalar-da, ularning ismlari va asarlari Yevropa
hayotining umumiy ogimiga, boshgacha aytganda
insoniyatning hagqiqiy hayotiga qganday kirib
kelganiga guvoh bo‘lishgan [1].

Ushbuzamonningko‘zgako‘ringanfaylasuflaridan
bo‘lgan Ibn Rushd o‘z davrining dolzarb masalalari
yuzasidan bahs yuritgan. Zamondoshlarining
fikrlariga raddiyalar keltirgan holda, o‘ziga xos nuqtai
nazarlarni ilgari surgan. Bularga ko‘plab misollarni
keltirish mumkin. Iroda erkinligi tarafdorlari bilan
gismat tarafdorlarini bir-biriga qarshi qo‘ygan bahs
butun musulmon tarixi davomida olib birildi. Ibn
Rushdning so‘zlariga ko‘ra, bu garama-qarshilik
‘eng chalkash diniy masalalardan biri"dir, chunki
Mugaddas bitikning dalillari ham, aqlning dalillari
ham qarama-garshi ko‘rinadi. Birinchi holatda, biz
Quronda hamma narsa tayinlanib qo‘yilganligini
yoki oldindan belgilab chigilganligini ko‘rsatadigan
ko‘plab bayonotlarni topamiz va shuning uchun odam
majburlangan (mujbar); boshqa da’volar esa shuni
ko‘rsatadiki, odam o‘z garorlarini bajarishda ma’lum
darajada iroda yoki qo‘lga kiritish (aktisib) erkinligiga
ega va shunga mos ravishda to‘liq majburlanmagan.
U ikkala tezisni qo‘llab-quvvatlash uchun bir gator
Quron oyatlarini keltiradi. 54:49 kabi oyatlar:
“biz hamma narsani me’yorida (kadar) yaratdik”
hamda 57:22 oyatida “na yer yuzida, na o‘zingizda
falokat yuz bermaydi, lekin bu kitobda mavjud” kabi
jumlalar ilohiy gismat yoki majburlanishni anglatadi.
Bunga qarama-garshi bo‘lgan boshqga oyatlar,
mukofotlanish yoki jazolanishga undashi mumkin
bo‘lgan to‘g‘ri yoki noto‘g'ri xatti-harakatlarni “qo‘lga
kiritish” hagida so‘z boradi, masalan, 42:29 oyatida
“bu sizning qo‘llaringiz o‘ziga olgani tufayli” va 2:286
oyatida “u [qalb] qo‘lga kiritgani uchun mukofot
oladi va go‘lga kiritgan yovuzligi uchun ham hisobot
berishga chaqiriladi”.

Yoki bashoratga ega an’analarga xos bo‘lgan
ushbu hadisni olsak: “inson tabiiy holatda tug‘iladi; uni
yahudiy yoki nasroniy giladigan ota-onasidir”. Ushbu
an’ana, Ibn Rushdning so‘zlariga ko‘ra, insonning
ishonchsizligi (kufr) uning tarbiyasi natijasidir, uning

2. Uning boshiga tushgan baxtsizliklar uning falsafaga bo’lgan mehr-muhabbati uchun jazo sifatida qaraldi.

3. X asr oxirida hokimiyatni qo’lga kiritgan vazir.
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to'g'ri e’tiqodi (imon) esa uning asl tabiati (fitra)
bilan bog'liq. Biroq, hadisga Payg‘ambarning Qodir
Tangrining so‘zlari bilan aytilgan yana bir bayonoti
zid keladi: “Men bu [odamlarni] Jannat uchun
yaratdim, shuning uchun ular Jannat aholisining
ishlarini qiladilar, boshqgalarni esa Do‘zax uchun
bunyod etdim, shu boisdan ular Do‘zax aholisining
ishlarini giladilar”. Ushbu hadis itoatsizlik, gunoh
va imonsizlik u tomonidan oldindan belgilab
qgo'yilganligini aniq anglatib turibdi. Aynan shu
sababli, davom etadi Ibn Rushd, ba’zi musulmonlar,
masalan, mutaziliylar, odamning qo‘lga kiritganlari
xudojo'y yoki gunohkor xatti-harakatlariga sabab
bolishini ta’kidlagan, natijada esa u mukofot yoki
jazoga tortiladi; boshgalar, masalan, deterministlar
(Jabariya), odam o'z xatti-harakatlarida to'liq
deterministik yoki majburiylik ostida ekanligini aytib
o'tgan. Uning so‘zlariga ko‘ra, ashariylar oraliq,
ammo ma’nosiz pozitsiyani taklif gilishgan, unga
ko‘ra odam “qo‘lga kiritish” qobiliyatiga ega; ammo
go‘lga kiritish vositalari ham, go‘lga kiritishning o'zi
ham Xudo tomonidan yaratilgan. “Agar qo‘lga kiritish
va go‘lga kiritilgan harakatning o‘zi, - deb yozadi u,
- ikkalasi ham Xudo tomonidan yaratilgan bo‘lsa,
u holda individ [xizmatkor], shubhasiz, u qo‘lga
kiritishiga majburlangan bo‘ladi” [8, 224f].

Mugaddas bitikning dalillariga u yoki bu pozitsiyani
go'llab-quvvatlash maqgsadida keltirilishi mumkin
bo‘lgan aql-idrok dalillari yoki garama-qarshi dalillar
go‘shiladi. Shunday qilib, agar inson, keyinchalik
mutaziliylar aytganidek, o‘z harakatlarining ijrochisi
yoki yaratuvchisi deb hisoblanilsa, unda ba'zi
harakatlar yoki hodisalar Xudoning irodasiga
zid ravishda sodir bo‘ladi. “Bu, deydi Ibn Rushd,
musulmonlarning Xudodan boshga yaratuvchi yo‘q
degan yakdil fikriga zid bo'lar edi” [8, 225].

Agar boshqa tomondan, odam 0'zining
barcha harakatlarida to‘liq majburlangan yoki
determinlashgan deb belgilangan bo‘lsa, unda diniy
burch (taklif) chidab bo‘lImas talab shakliga aylanish
ehtimoli bor edi. Shunda inson bilan umuman
gobiliyatsiz jonsiz narsalar (istita’ah) o‘rtasida hech
ganday farg bo‘lmay goladi. Aynan shu sababli, Ibn
Rushdning ta’kidlashicha, aksariyat musulmonlar
gobiliyatlar, jumladan, sog‘lom fikr yuritish qobiliyati
diniy burchning zaruriy sharti ekanligiga ishonishadi.
Aynan shu sababli old ashariylardan bo‘lgan al-
Juvayniy o'‘zining Nizomiyga yo‘llagan maktubida
inson Xudo chidab bo‘lmas narsani talab qila
olmasligidan kelib chiggan qobiliyatlarning ma’lum
bir o‘lchoviga ega ekanligini tan olishga majbur
boflgan. Birog, Ibn Rushdning aytib o'tishicha,
dastlabki ashariylar Xudo chidab bo‘lmas narsani
talab qilishi mumkinligini tan olishgan, mutaziliylar

esa dono va adolatli yaratuvchi hagida gap ketganda
uni ratsional gabul gilinmas deya rad etishgan [10].

Ushbu ikki garama-qarshi nugtai nazarni
murosalash uchun, avvalo, Ibn Rushdning fikriga
ko‘ra, diniy qonun chigaruvchining (shari) magsadi
bir nugtai nazarni boshqasiga qarama-garshi qo‘yish
emas, balki ular o‘rtasida vositachi bo‘lish ekanligini
tushunishimiz kerak. Ko'rinib turibdiki, Qodir Xudo
bizga ma’lum qobiliyatlar yoki kuchlarni berdi, buning
natijasida tabiatan qarama-garshi harakatlarni
amalga oshirish imkonimiz mavjud. Biroq, agarda
tashqgi sabablar yoki zotlar qulay yoki hamkorlik
gilmasa, ushbu harakatlarni “go‘lga kiritish"ning
(bu yerda Ibn Rushd ularni amalga oshirishni
nazarda tutadi) imkoni yo‘q, Xudo bunday sabablar
yoki zotlarni bizga xizmat qilish uchun yaratgan;
shundan so‘ng, biz o‘zgartira oladigan harakatlar ikki
omilga yoki determinatsiya chizig‘iga, ya’'ni bizning
0z qobiliyatlarimizga hamda tashqgi sabablar yoki
zotlarga bog'lig bo‘ladi. Agar shunday bo‘ladigan
bo‘lsa, deb yozadi u, “keyin biz o‘zgartira oladigan
harakatlar tashqi tomondan o‘zimizning irodamiz va
harakatlarning [yoki omillarning] xayrixohligi bilan
ham amalga oshiriladi va bu Xudoning hukmi (gada)
deb ataladi” [8, 226].

Shunday qilib, Ibn Rushd determinatsiyaning
ikkita yo‘nalishini (chizig‘ini) belgilaydi: oxir-ogibat
Xudoning hukmi bilan belgilanadigan inson irodasi
yoki tanlovi va tashqi sabablar yoki omillar to‘plami.
U uchun bu ikki determinatsiya chizig‘i bir-biriga
zid emas, balki bir-biriga mos keladi. Irodamizning
ham, bizni harakat gilishga majbur qiladigan tashqi
kuchlarning ham uyg‘un ishlashini ta’minlaydigan
narsa, - bu Xudo tomonidan asrlardan beri belgilab
go'‘yilgan sabablar va oqibatlar tartibining mukammal
muntazamligidir. Ibn Rushdning ta’kidlashicha, bu
tartib bizdan tashqarida yotgan sabablar yoki omillar
bilan cheklanib qolmasdan, Xudo tanamizga solgan
sabablarni ham o'z ichiga oladi. Shunday qilib, “ichki
va tashqi sabablarning bu aniq tartibi, - deb yozadi u,
- men bunda begunohlkni nazarda tutyapman, Xudo
o'z xizmatchlariga buyurgan belgilab qo'yilganlik va
hukum (gada’ va qadar) sanaldi hamda u Saglangan
Bitiktaxta bilan sinonimdir’ [8, 227]*. Bundan
tashqari, yuqorida aytib o‘tiilgan sabablar va undan
kelib chigadigan ogibatlarni bilish, albatta, Xudoning
eksklyuziv vakolati bo‘lganligi tufayli, bu bilim ularning
mavjudligining sababi ekanligi shundan kelib chigadi.
Ushbu bilim shaxsiy bilimimizdan farq qiladi, chunki
u ma’lum bo‘lgan hamma narsaning mavjudligiga
sabab bo'ladi, bizning bilimimiz esa kelib chiqgan
ogibatdir, deya u G‘azzoliyning faylasuflar Xudo
bilimlarini gisman inkor etgan, degan aybloviga
javob qilgan. Al-G‘azzoliy boshchiligidagi ashariylar,

4. Saglangan Bitiktaxta - bu Qur’on qadim zamonlardan beri yozilgan kodeksidir (qonun), garang Qur’on, 85:22.
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ko'rib turganimizdek, bu javobga e’tiroz bildirishgan,
chunki u hagigatan ham ularning ogqibatlarini
aniglaydigan ikkilamchi sabablar borligini ko‘rsatadi,
ular tabiiyki buni rad etgan. Bundan tashqari, bu
da’'vo musulmonlarning dunyoda Xudodan boshga
faoliyat olib boruvchi zot yo‘q, degan bir ovozdan
gabul qgilingan fikriga ziddir, bu fikrni esa G‘azzoliy
“Faylasuflarning nomuvofigligi’da (17-savol) keltirib
o‘tgan; bunda Ibn Rushd hatto G‘azzoliyning “Diniy
fanlarning uyg‘onishi” (al-lhya) dagi argumentiga
ishora giladi. Bu yerda kimda kim Xudodan boshqa
har ganday jonli yoki jonsiz mavjudotga zotning
atributini qofllasa, bu xuddi qalamga nisbatan
yozuvchi yoki yozuv atributini go‘llaganga o‘xshaydi,
bu atribut fagat yozuvchiga tegishlidir [10].

Ibn Rushdning fikricha, bu analogiya gabul
gilinishi mumkin emas. Bunga fagat agar yozuvchi
galam ixtirochisi yoki uning borligdagi qo‘rigchisi
boflgan taqdirdagina yo'l qo'yilishi mumkin, bu
hislat esa fagat Xudoga tegishli. Chunki fagat u
ikkilamchi sabablarni keltirib chigarishi va ularni
0'zi xohlagancha ogqibatlar bilan birga saglab turishi
mumkin. Shunday qilib, biz tabiatda kuzatadigan
tartib ikki omilga bog'liq:

Xudo jonli va jonsiz mohiyatlarga joylagan
narsalarning tabiati va xususiyatlariga.

Ushbu mohiyatlarga tashqgi tomondan ta’sir
giladigan sabablarga, bularga yorgin misol biz
odamlarga bo‘ysunuvchi samoviy jismlarning
harakatlari hisoblanadi. “Chunki Yaratguvchi ularning
harakatlariga bergan tartib va muntazamlik tufayli
bizning borligimiz va boshqa narsalarning mavjudligi
aynan shu yerda, pastda saqglanib qoladi; shunday
qgilib, agar kimdir bu yerda mavjud bo‘lgan ulardan
birortasining tugashini, yoki bu boshqa joyda, yoki
boshga migdorda, yoki boshqga tezlik bilan sodir
bo'lishini tasavvur qilsa, Xudo buni tayinlaganidan
so‘nggina, yer yuzida bor bo‘lgan barcha mavjudotlar
yo‘qolib ketadi” [7, 230].

Xuddi shunday, agar Xudo tanamizga joylagan
ovqatlanish va idrok etish gobiliyatlari bo‘lmaganida
edi, Galen va boshga faylasuflar, shifokorlar
guvohlik berganidek, bizning tanamiz darhol nobud
bo‘lardi. Buni Qur'onning 16:12 kabi oyatlaridan biri
tasdiglaydi: “U sizga tun va kunduzni, quyoshni va
oyni bo'ysundirdi” yoki 28:27 oyatda: “Rahm-shafqgati
bilan u tun va oyni yaratdi, siz uchun kun, shunda
dam olishingiz va uning inoyatini so‘rashingiz
uchundir”.

U go‘shimcha qilib, biz mavjud ob’yektlar ganday
tarzda moddalardan yoki tasodiflardan iboratligini
ham hisobga olishimiz kerak. Birinchilari faqat
qudratli Xudo tomonidan yaratilishi yoki ixtiro etilishi,
ular bilan bog‘liq ikkinchi darajali sabablar esa ushbu
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moddalarga xos bo‘lgan tasodiflarga ta’sir qilishi
mumkin. Shunday qilib, dehqon yerni yumshatadi
va urug‘larni ekadi, ammo Xudo bug‘doy donlariga
shakl beradi. Bundan kelib chigadiki, bu ma’noda
Xudodan boshga yaratuvchi yo‘q, chunki Xudo
tomonidan yaratilgan haqigiy mavjudotlar tasodif
emas, substansiyalardir [10].

Bundantashqari, ashariylar Xudoningirodasibilan
sabablarning samaradorligini rad etishlari falsafa va
umuman fanni rad etishlariga olib keladi. Inchinun,
fan narsalarni ularning sabablari orqali bilishda
ko‘rinadi, falsafa esa ularning yakuniy sabablarini
bilishda namoyon bo‘ladi. Bunday rad etish, deya
go‘shimcha qiladi u, inson tabiatiga begona va yana
bir garama-qarshilikni keltirib chigaradi: ko‘rinib
turgan dunyoda sabablarning borliginini inkor
etgan kishi Ko‘rinmas zot mavjudligini isbotlash
imkoniga ega emas. “Shunday qilib, o‘'sha odamlar
(sabab-ogibat munosabatlarini inkor etadiganlar)
Qodir Xudoni bilish imkoniyatiga ega bo‘lmaydilar,
chunki ular har bir harakatning sababi borligini tan
olmaydilar” [7, 232]. Musulmonlarning bir ovozdan
gabul gilgan fikriga ko‘ra, G‘azzoliy sabab-ogibat
munosabatlarini inkor etishni qo‘llab-quvvatlash
uchun Xudodan boshqa zot yo'q, biz Ibn Rushdning
fikriga ko‘ra, ko'rinib turgan dunyoda hech ganday
zot yo‘qligini emas, balki aynan shu ko'rinib turgan
zotlarni bilish orgali biz Ko‘rinmas zotni kashf etishga
olib keladi, degan narsani anglashimiz mumkin.
Ushbu zotning mavjudligi aniglangandan so‘ng, biz
boshga hech ganday zot uning ruxsati va irodasi
bilan boshgacha harakat gilmasligiga ishonch hosil
gilamiz.

Xulosa

Ibn Rushd mutaziliylarning libertarian
pozitsiyasini ham, ularning raqiblarining deterministik
pozitsiyasini ham rad etadi. Ashariylarning taxmin
gilingan “oraliq” pozitsiyasi, uning fikriga ko‘ra,
mutlago ma’nosizdir, chunki ularni odamning “qo‘lga
kiritish”iga beradigan yagona ma’nosi - bu odam
go'lining ixtiyoriy harakati va beixtiyor konvulsiv
(galtirash) harakati o'rtasidagi farg, xolos. Ammo
ikkala harakat ham bizga bog'liq emasligi sababli,
biz undan voz kechishga godir emasmiz va shuning
uchun ikkala holatda ham biz garor qabul giluvchi
yoki majburlanganmiz. Shunday qilib, konvulsiv
(galtiroq) harakat hamda go‘yoki “go‘lga kiritish”
bilan yoki ixtiyoriylik bilan sodir bo‘ladigan qo'l
harakati aslida identik sanaladi, ularning orasidagi
yagona farq bu fagat semantik yoki verballikda [10].
Shu bois Ibn Rushd ushbu qarashlarga raddiyasi
orqali 0’z pozitsiyasini yaratishga musharraf
bo‘lgan. Bundan ko‘inib turibdiki Xudo tomonidan
yaratilgan bandaning ixtiyoriy ishlari ham, biror
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sabab orqali, atrofdagilarning ta’siri asosida kelib
chiggan harakatlar ham, majburiy tarzda amalga
oshirgan ishlari ham Yaratuvchining irodasi ostida
amalaga oshiriladi. Chunki aynan uning bergan
ushbu hislatlari, sabablari orqaligini u erkin holda
biro narsani amalga oshirishi mumkin. Ya'ni
insonning har ganday bajargan erkin ishini oqgibati
ham, sababi ham fagat Qodir Xudoga ma’lum.
Xullas, bu munosabatlarning barchasi bir biriga zid
yoki garama qarshi emas balki uyg‘un va bir birini
to‘ldiruvchi hisoblanadi.
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Annotatsiya. Ushbu maqolada ta’limni boshqarish tizimlarining vazifalari va
funksionalliklari tahlil gilinib, ularning shaxsga yo‘naltiriigan ta’limni amalga oshirishdagi
imkoniyatlari keltirib o‘tiigan. Shuningdek, ochiq manbali Moodle LMS misolida
ta’lim oluvchilarning shaxsiy ta’lim olish trayektoriyasini aniglash hamda ular uchun
moslashuvchan ta’limni tatbiq etish plaginlaridan foydalanish bo‘yicha taklif va tavsiyalar
ishlab chigilgan.

Kalit so’zlar: ta’limni boshqarish tizimi (LMS), Moodle LMS, shaxsga yo‘naltirilgan ta’lim,
sun’iy intellekt, mashinali o’rganish, ta’lim olish traektoriyasi.

Opportunities for personality-oriented
education in learning management
systems

Sarvar Usmanov', Vokhid Khamidov?

"Tashkent International University of Education, Tashkent, Uzbekistan
2Tashkent University of Information Technologies named after Muhammad al-
Khwarizmi, Tashkent, Uzbekistan

Abstract. This article analyzes the functions and functionalities of educational
management systems, citing their capabilities in the implementation of personality-
oriented learning. Proposals and recommendations have also been developed on the
example of the open-source Moodle LMS to determine the personal learning trajectory of
learners as well as the use of flexible learning implementation plugins for them.

Keywords: learning management system (LMS), Moodle LMS, personality-oriented
education, artificial intelligence, machine learning, educational trajectory.

Kirish o‘rganish) ta’lim jarayoniga tatbiq
Globallashuv jarayonida etilishi orqali ta’lim oluvchilarning
innovatsion ragamli texnologiyalarning Shaxsiy — ta’lim trayektoriyasini

jumladan, aniglash, ular uchun moslashuvchan
etilayotganligi natijasida,  ta'lim tatbiq etish, o'zlashtirish natijalarini
jarayonlarini avtomatlashtirish, ta’lim tahlil gilish, qizigish doirasidan kelib

barcha sohalarga, shu

beruvchi hamda oluvchilar uchun chigib kasbga yo'naltirish, ragamli
istalgan vaqtda va joyda ragamli ta’lim resurslarini yaratish, pedagogik
talim  resurslaridan  foydalanish, kadrlarga kasbiy kompetensiyalarini

rivojlantirib borish va shu kabi ko‘plab
imkoniyatlarni yaratib bermoqda.

interfaol kontent va ta’'lim o'yinlarini
dars jarayonlariga integratsiya qilish

imkoniyatini yaratib bermoqda. Ta’limni boshgarish tizimlari (LMS)
Shu bilan birga, innovatsion masofaviy va onlayn ta’lim bilan bir
texnologiyalarning, ya’ni, sun’iy gatorda an’anaviy ta’'lim jarayonlarini

intellekt va uning vositalarini (mashinali ham tashkil etish hamda boshgarish
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uchun ko‘plab imkoniyatlarni tagdim etib kelmoqda.
Bundan tashqari aralash (blended learning) va
teskari (flipped learning) ta’'lim olish jarayonlarini
tashkil etishda ham ko‘plab samaradorliklarga ega
hisoblanadi. Hozirda butun dunyo bo‘ylab 950 dan
ortig LMS lar (elearningindustry.com) mavjud bo'lib,
ularning 52 tasini ochig manbali ta’limni boshqarish
tizimlari tashkil etmoqda.

Shu ofrinda, masofaviy va mustaqil ta’lim
olishni rivojlantirish, ta’lim oluvchilarning bilimlarni
o‘zlashtirishdagi kuchli va zaif tomonlaridan kelib
chigib ta’lim kontentini taklif gilish, moslashuvchan
va shaxsga yo'‘naltirilgan ta’limni tatbiq etish,
ta’limdagi ma’lumotlarni tahlil gilish, bu jarayonlarni
amalga oshirishda sun’iy intellekt texnologiyalarini
integratsiya qilish, zamonaviy ta’limning mazmuni
va samaradorligini oshirishdagi eng dolzarb
masalalaridan biri sifatida qaralmogda. Albatta,
bunday masalalarni yechishda ragamli ta’lim
vositalari bilan bir qatorda, LMS larning roli ham
muhim hisoblanadi.

Mavzuga oid adabiyotlar tahlili

llImiy adabiyotlar va olimlarning izlanishlari
natijasida ta’limni boshgarish tizimlarini jahonning
ko'plab oliy ta’lim tashkilotlari, ilmiy-tadgiqot
institutlari, malaka oshirish markazlari, nodavlat
ta’lim tashkilotlari, maktab va kollejlar, shu jumladan,
o‘quv markazlari va boshqa ta’lim muassasalari
tomonidan keng foydalanib kelinayotganligini
ko‘rishimiz mumkin. Bugungi kunga kelib, ta’lim
tashkilotlarida eng ko‘p foydalanilayotgan ochiq
manbali ta’limni boshqarish tizimlari sifatida Moodle,
Open edX, Canvas, Chamilo, ATutor, Sakai, ILIAS
va boshqalar keltirilgan.

Ta’lim sohasiga ragamli texnologiyalarni
integratsiya qilish, ta’limni boshqarish tizimlari, shu
jumladan, Moodle LMS ning ta’lim jarayonidagi
imkoniyatlari, moslashuvchan  va  shaxsga
yo‘naltiriigan ta’limni amalga oshirishdagi qulayliklari
va funksionalliklari hagida ko‘plab tadqiqotchi va
olimlar ilmiy izlanishlar olib borishgan.

Xitoyning Beihang universiteti va Rossiya davlat
kasb-hunar pedagogika universiteti tadqigotchilari
tomonidan 2020-yilda choq etilgan “Oliy ta’lim
muassasalarida innovatsion siyosatni samarali
amalga oshirish uchun Moodle LMS dan foydalanish”
nomli ilmiy maqolalarida, ushbu universitetlarning
talabalari va of‘gituvchilarining Moodle LMS
platformasini joriy etishga bo‘lgan perseptiv va
kognitiv munosabati tahlil gilinadi. Tadgigotlar shuni
ko‘rsatadiki, bunday ta’limni boshqarish tizimlari
nafagat ta’lim kontentlarini ta’lim oluvchilar uchun
qulay foydalanish, balki ularning ma’lumotlarini tahlil
gilish orgali shaxsga yo‘naltiriigan ta’limni tatbiq
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etishda ham samarali ekanligi bo‘yicha taklif va
tavsiyalar berib o'tishadi. [1]

Shu bilan birga, Xitoy Xalq Respublikasining
Providence, Chaoyang va Hungkuang universitetlari
olimlari Yi-Chun Chang, Jian-Wei Li hamda

De-Yao Huang lar tomonidan 2022-yilda chop

etilgan “Moodle asosida shaxsga yo‘naltiriigan
elektron ta’limni boshqarish tizimi® nomli ilmiy
magqolalarida “Dasturlash tili” fani bo‘yicha

talabalarning dastlabki diagnostik test natijalaridan
kelib chigib, ragamli ta’lim kontentini taklif
etish modelini taklif etilgan. Shuningdek, fanni
yakunlari bo‘yicha olingan imtihon natijalarini
dastlabki diagnostik test natijalari bilan solishtirish
natijasida tinglovchilarning o‘zlashtirish darajalari
yaxshilanganini ilmiy asoslab o‘tishadi. [2]

Bundan tashqari, Tayland Rangsit universitetining
Innovatsion  ragamli  texnologiyalar  maktabi
tadgiqotchilari K. Kanokngamwitroj va Ch. Srisa-
An lar tomonidan 2022-yil chop etilgan “Mashinaviy
o‘rganish  texnologiyasi yordamida shaxsga
yo‘naltirilgan ta’limni boshgarish tizimi” nomli ilmiy
magolada mashinaviy o‘rganish (machine learning)
modeliga asoslangan moslashuvchan va shaxsga
yo‘naltiriigan ta’limni taklif etadigan “RSU-ML-PL”
algoritmini taklif etishadi.

1-rasm. Mualliflarning tadqgigot modeli.

Ular o‘zlari taklif etayotgan modelni Python
dasturlash tili yordamida Moodle ochiq manbali
ta’limni boshgarish tizimidagi ta’lim oluvchilarning
o‘zlashtirish natijalaridan kelib chiqgib, ularning
shaxsiy ta’lim olish trayektoriyasini aniglash va
ularga moslashuvchan ta’limni tatbiq etish bo‘yicha
tadqgiqotlar  o'tkazishgan. Tadqigot natijasida
talabalarning yakuniy imtihonlarda yaxshi natijaga
erishishlari keltirib o'tilgan. [3]

Hamda Saudiya Arabistoni, Pokiston, Misr va
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Janubiy Koreya davlatlarining universitetlarida

faoliyat yuritayotgan professor-o‘gituvchilar
tomonidan 2023-yilda chop etilgan “Moodle
LMS ma’lumotlaridan talabalarning akademik

samaradorligini bashorat qilishda konvolyutsion
xususiyatlar va mashinaviy o‘rganishning roli” nomli
magolasida sun’iy intellekt yordamida talabalarning
o'zlashtirish natijalaridan kelib chigib, ularning
akademik samaradorligini oldindan tahlil qilish
imkoniyati mavjudligi hamda buni amalga oshirish
uchun ofzlarining konvolyutsion  xususiyatlar
va mashinaviy o‘rganishga (Machine Learning)
asoslangan modelini taklif etadilar.

O‘tkazilgan tadqigot natijalari shuni ko‘rsatadiki,
chuqur  konvolyutsion  xususiyatlardan (deep
convoluted  features) foydalanish  dastlabki
xususiyatlarga nisbatan yaxshilangan bashorat
aniqligini ta’minlaydi. Konvolyutsiyalangan
xususiyatlarga ega qo‘shimcha daraxt tasniflagichi
yordamida olingan natijalar eng yuqori tasniflash
anigligini  ko‘rsatadi - 99,9%. Zamonaviy
yondashuvlar bilan taggoslaganda, taklif gilingan
yondashuv yuqori samaradorlikka erishadi. Ushbu
tadqgiqot mavjud yondashuvlar bilan solishtirganda
aniglikda sezilarli  yutuglarni  taklif qiluvchi
talabalarning akademik faoliyatini oldindan tahlil
gilish uchun kuchli sun’iy intellektga asoslangan
tizimni yaratish imkonini berishi bo‘yicha ilmiy
asoslangan takliflarini keltirib o‘tishadi. [4]

Shuningdek, 2023-yilda Finlyandiya va Gana
universitetlarining professor-o‘qituvchilari tomonidan
chop etilgan “Analitik grafik yordamida Moodle LMS
dan foydalanish qulayligini baholash: Finlyandiya
amaliy fanlar universiteti o‘qgituvchisining fikri” nomli
ilmiy magolasida Finlyandiya amaliy fanlar universiteti
misolida analitik grafiklarni Moodle LMS da qanday
foydalanish mumkin va uni o‘gituvchilar tomonidan
ganday tahlil qilinishi hagida amaliy takliflar berib
o'tishadi. Tadgiqotda 2022-yil yanvar-may oylari
oraligida Finlyandiya amaliy fanlar universiteti
marketing kursi talabalarining Moodle LMS dagi
barcha ma’lumotlari tahlil gilinadi. Natijada analitik
grafik plagini orgali o‘gituvchilar ta’lim oluvchining
shaxsiy ta’lim olish trayektoriyasini aniglash imkonini
berishi hagida takliflar berib o‘tishadi. Shuningdek,
ushbu plagin yordamida turli xil tahliliy ma’lumotlarni
tayyorlash imkoniyati mavjudligini amaliy misollar
bilan keltirib o‘tishadi. [5]

Yuqoridagi olimlar va tadqigotchilarning fikr
hamda mulohazalaridan kelib chigib, Moodle LMS
bugungi kunga kelib boshqa ochiq manbali ta’limni
boshqarish tizimlaridan ko‘ra ko‘proq vazifa va
funksionalliklarga ega ekanligi, ta’lim oluvchining
shaxsiy ta’lim olish trayektoriyasini aniglash, sun’iy
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intellekt vositalaridan foydalanish imkoniyatlarining
yaratilayotganligi, mobil ta’lim olish, tahliliy
materiallar tayyorlash, boshqa axborot tizimlari bilan
oson integratsiya qilish va foydalanuvchilar uchun
qulayligini inobatga olgan holda, ushbu magolada
Moodle LMS ning ta’lim jarayonidagi imkoniyatlari
tahlil qilinib, undan moslashuvchan va shaxsga
yo‘naltiriigan ta’limni amalga oshirishda foydalanish
bo‘yicha taklif hamda tavsiyalar berib o'tiladi.

Tadgiqot metodologiyasi

Ushbu ilmiy tadgiqot doirasida ilg‘or xorijiy
davlatlar va xalgaro tashkilotlarning ta’limni
boshgarish tizimlari o‘rganilib, ularning funksional
imkoniyatlari qiyosiy tahlil gilingan. Shuningdek,
ma’lumotlarni guruhlashtirish, to‘plash, asoslash,
tahliining mantigiy va taqqoslama usullaridan
foydalanilgan.

Tahlil va natijalar

Ta’limni boshqarish tizimi (LMS) —ta’lim jarayonini
rejalashtirish, amalga oshirish, shuningdek,
ta’'lim kurslari, o'quv dasturlari, materiallar,
baholash, davomat hamda ma’muriy jarayonlarni
boshqarish, hujjatlashtirish, kuzatish, hisobot
berish, avtomatlashtirish va yetkazib berishda
foydalaniladigan dasturiy ta’minot.

Ta’limni boshqarish tizimlari odatda ta’lim
jarayonlarini boshqarish, ta’lim beruvchi va oluvchilar
uchun ragamli ta’limni tashkil etish, o‘zaro ragamli
ta’lim resurslarini almashish, ta’lim oluvchilarning
bilimini baholash, ularning elektron jurnalini
yuritish va shu kabi ta’lim bilan bog'liq jarayonlarni
avtomatlashtirishdan iborat. U asosan ikkita gisimga,
ya’ni asosiy funksiyalarni bajaradigan server
tomoni hamda o'qituvchi, o‘quvchi va ma’murlar
(administrator) tomonidan foydalaniladigan
interfeyslarga bo'linadi.

LMS ni tizim tahlili:

Ta’lim muassasalari va tashkilotlar tomonidan
eng ko‘p foydalanib kelinayotgan LMS lar quyidagilar
hisoblanadi:

Ochig manbali Moodle LMS bugungi kunda eng
ommabop ta’limni boshqarish tizimlaridan biri bo'lib,
uni kodini o‘zgartirish yoki plagin yaratish orqali
imkoniyatlarini kengaytirish hamda moslashtirish
mumkin (moodle.org).

Open edX tallim beruvchi va oluvchilarga
kurs materiallaridan foydalanish, onlayn kurslarni
joylashtirish, baholash, ta’lim jarayonini boshqgarish
kabi imkoniyatlarni tagdim etadi (openedx.org).

Canvas LMS oson kontent yaratish, interfaol
munozaralar, hamkorlik vositalari va real vaqtda fikr-
mulohaza hamda baholash kabi xususiyatlarni taklif
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etadi (instructure.com/canvas).

Albattayuqoridakeltirib o‘tiigan ochigmanbaliLMS
lar soni kundan kunga ortib bormoqda, lekin ularga
sun’iy intellekt ganday qo‘shimcha imkoniyatlarni
yaratib beradi degan savol paydo bo‘ladi. Bunday
zamonaviy texnologiya katta hajmdagi ma’lumotlarni
tahlil qilish, aqlli garorlar qgabul qilish, oldindan
bashorat gilish va shu kabi imkoniyatlari bilan ta’limni
boshgarish tizimlarini yangi bosqichga olib chigish
uchun ko‘plab innovatsiyalarni taqdim etmoqda.

Demak sun’iy intellekt (SlI) vositalarini ta’limni
boshqarish tizimlarida foydalanish:

1. Talim oluvchining shaxsiy ta'lim olish
trayektoriyasini aniglash. SI algoritmlari ta’lim
oluvchining o‘rganishdagi xatti-harakatlarini,
jumladan, kuchli va zaif tomonlarini aniglash,
o'zlashtirish natijalarini tahlil qilish orgali har
bir shaxsga moslashtiriigan hamda shaxsga
yo‘naltiriigan o‘quv yo'llarini yaratish imkonini tagdim
etmoqda.

2. Bashoratli tahlil. Slga asoslangan LMS ta’lim
oluvchilarning oldingi ta’lim ma’lumotlarini tahlil
gilish orqgali ularning kelajakdagi o‘zlashtirishi lozim
bo‘lgan bilimlarini bashorat qilib beradi. Bashoratli
tahlildan bilimlarni o'zlashtirishga qiynalayotgan
ta’'lim oluvchilarni aniglash va o‘z vaqtida choralar
ko‘rish uchun foydalanishlari mumkin.

3. Aviomatlashtirigan baholash va fikr-
mulohazalar. Pedagoglar uchun eng ko‘p vaqt
talab giladigan vazifalardan biri bu topshiriglarni
baholash va fikr-mulohazalarni bildirishdir. Slga
asoslangan LMS bu jarayonni avtomatlashtirishi, bu
esa o'qituvchilarga o'qitish va murabbiylikka ko‘proq
e’tibor garatish imkonini beradi.

4. Kontent bo‘yicha tavsiyalar. S| algoritmlari
ta’lim oluvchining ta’lim bo‘shliglarini tahlil gilishi va
ularning joriy o‘gishini to‘ldiradigan ta’lim resurslarini
taklif etish imkoniga ega.

5. Inklyuziv ta’limdagi samaradorlik. Nutgni
aniglash va matndan nutqqa o‘tkazish texnologiyalari
inklyuziv ta’'limda o‘quvchilarga kontentga oson
kirish va foydalanish imkoniyatini kengaytirib berishi
mumpkin.

6. Aqglli yordamchilar. Slga asoslangan chatbotlar
ta'lim beruvchi va oluvchilarga istalgan vaqgtda
hamda joyda savollariga javob berishlari, mulogot
gilishlari va kerakli ta’lim kontentlarini oson hamda
tez topish imkonini tagdim etib kelmoqgda.

Shuni ta’kidlab o'tish joizki, SI texnologiyalarini
ta'lim jarayonlarida foydalanishda shaxsga doir
ma’lumotlarni konfidensialligini ta’minlashga alohida
e’tibor berish kerak.

Moodle LMS — Moodle (Modular Object-Oriented
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Dynamic Learning Environment) bu modulli obyektga
yo‘naltiriigan dinamik ta’lim muhiti bo‘lib, bugungi
kundagi eng ko‘p foydalanuvchilarga ega bepul
va ochiq manbali ta’limni boshgarish tizimlaridan
(keyingi o‘rinlarda — LMS) biri hisoblanadi. Moodle
LMS 2002-yil 20-avgustda Avstraliyalik professor
(informatik) Martin Dogiamas tomonidan PHP
(Hypertext Preprocessor) veb-dasturlash tilida
yaratilgan.

Moodle LMS asosan quyidagi xususiyatlarga ega
ekanligini ko‘rishimiz mumekin:

-Foydalanuvchilaruchun qulay vamoslashuvchan
interfeys (User-friendly);

- APl (Application programming interface)
plaginlari orqali istalgan axborot tizimiga integratsiya
qilish;

- Kontentni boshqgarish imkonining mavjudligi,
ya'ni deyarli barcha elektron ta’lim (e-learning)
standartlarini  qo‘llab-quvvatlashi  (AICC, IMS,
SCORM, Tin Can/xAPI);

- Barcha qurilmalar uchun moslashuvchan
(responsive) dizayn va mobil ilovasining mavjudligi;

- Aralash ta’limni (Blended Learning) qo‘llab-
quvvatlashi, ya’ni Moodle onlayn funksiyalarni
go‘llab-quvvatlash bilan bir gatorda, oflayn baholash,
hodisalarni kuzatish va yozib olish;

- Talim oluvchilarni baholash va sinovdan
o‘tkazish uchun bir gancha test, mashq va
topshiriglar yaratish, shuningdek, elektron jurnal
(davomat) imkonining mavjudligi;

- Turli xil formatdagi hisobotlarni tayyorlash,
imtihon natijalarini tahlil gilish va ta’lim oluvchilarning
topshiriglarni bajarish jarayonlarini kuzatish;

- Talim oluvchi, beruvchi va boshqga barcha
foydalanuvchilarning shaxsga doir ma’lumotlari
xavfsizligining ta’minlanganligi GDPR (General Data
Protection Regulation);

- Elektron tijorat, ya’ni pullik o‘quv kurslarni
yaratish funksionalligi va onlayn to‘lov tizimlari bilan
integratsiya qilish (PayPal va boshqalar);

- Moslashuvchan va  shaxsiylashtirilgan
ta'limni (Adaptive and Personalized learning)
go‘llab-quvvatlashi, shuningdek sun’iy intellekt
imkoniyatlaridan foydalanish (Al Connector).

Hozirgi kunga kelib, Moodle ta’limni boshqarish
tizimining 35 dan ortig talgini ishlab chiqilgan
bo'lib, har bir yangi talginida yangi funksionalliklar
go‘shilib kelmoqda. 2024-yil 5-aprelda Moodle
4.3.3+ talqini ishga tushiriigan va 2225 ta Moodle
plaginlari foydalanuvchilar uchun taqdim etiimoqda,
shuningdek, 100 dan ortig Moodle LMS uchun bepul
temalardan foydalanish mumekin.
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Moslashuvchan elektron ta’llim  (Adaptive
e-Learning) ta’lim oluvchilarga onlayn shaklda
shaxsiy va o‘ziga xos tajribalaridan kelib chigib,
ragamli kontentni taklif etadigan texnika hamda
texnologiyalar to‘plamini anglatadi. Uning asosiy
magsadi ta’lim sifati va samaradorligini oshirishga
yo‘naltiriigan. Moslashuvchan elektron ta’lim har bir
ta’lim oluvchiga o‘ziga xos bo'lishi va har xil ta’lim
resurslariga, ta’lim ehtiyojlariga, o‘rganish uslubiga
hamda boshqa tamoyillarga asoslanadi.

Moodle LMS da  moslashuvchan va
shaxsiylashtiriigan  ta’limni  qo‘llab-quvvatlovchi
IADLearning hamda Open LMS Personalized

Learning Designer (PLD) plaginlari mavjud bo'lib,
ular o‘zaro integratsiya qilinishi natijasida ta’lim
oluvchining shaxsiy trayektoriyasiga yo‘naltiriigan
o‘quv materiallarini tagdim etish imkonini beradi.

IADLearning — bu tallim oluvchilarga
shaxsiylashtirilgan ta’lim tajribasini taklif etish uchun
LMS imkoniyatlarini kengaytirishga mo‘ljallangan
dasturiy vosita hisoblanadi.

IADLearning dasturiy vositasi asosan quyidagi
xususiyatlarga ega:

Shaxsga  yo'‘naltiriigan  kontent  bo‘yicha
tavsiyalar. Bunda LMS ta’lim oluvchilarning bilim,
o‘rganish uslubi va ta’lim ehtiyojlaridan kelib chigqib,
moslashuvchan kontentni taklif etadi.

Oldindan (bashoratli) tahlil qilish. Ta’lim
oluvchilarning xatti-harakatlarining kuzatish orqali,
ta’lim muassasalari va o‘qgituvchilarga oldindan tahlil
gilish imkonini beradi. Bu esa ta’lim oluvchilarning
faolligi va samaradorligini oshirishga mo'ljallangan
chora-tadbirlarni amalga oshirishga yordam beradi.

Kontent va navigatsiya  ogohlantirishlari.
Kontent sifati  va mazmuni bilan bogliq
muammolar yuzaga kelganida (o‘gituvchi yoki sayt
administratoriga) avtomatik ogohlantirish beradi.
Ushbu ogohlantirishlar davom etayotgan o‘quv
jarayonlarining muvaffaqiyatiga ta’sir qilishi mumkin
bo‘lgan xavflarni erta aniglashga garatilgan.

IADLearning kontent tavsiyalarini yaratish
va bashoratli tahlillarni olish uchun mashinani
o‘rganish (Machine Learning) algoritmlari va katta
ma’lumotlarni (Big Data) tahlil qilish usullaridan
foydalanadi.

IADLearning ta’lim oluvchilarning xulg-atvor
va xatti-harakati modellarini tahlil giladi hamda
ularning ta’lim uslublarini belgilaydi. Aniglangan
namunalarni oldingi ma’lumotlar, ya’'ni ta’'lim oluvchi
profili ma’lumotlari va uning imtihon natijalari
bilan birlashtirib, har bir ta’limni boshqarish tizimi
(LMS) foydalanuvchilari uchun moslashuvchan va
shaxsiylashtirilgan ta’limni taklif etadi. IADLearning
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imkoniyatlarini  vizual ko‘rish uchun https:/
dashboard.elearningcloud.net platformasiga tashrif
buyurishingiz mumkin.

Personalized Learning Designer (PLD) — ta’lim
beruvchilarga o‘quv kurslari bilan o‘’zaro munosabati
asosida ta’lim  oluvchilarning  o‘zlashtirishini
shaxsiylashtirish uchun kurs  elementlarini
avtomatlashtirishga yordam beradi. Jumladan, fikr-
mulohazalarni avtomatlashtirish, eslatmalar yoki
kuzatuv jarayonlarini o‘rnatish va kurs davomida
foydalanuvchining o‘ziga xos ishlashiga asoslangan
treningni tavsiya qilish imkonini yaratadi.

PLD asosan LMS foydalanuvchilari uchun
avtomatlashtiriigan kurs yordamchisi vazifasini
bajaradi. Natijada ta’lim beruvchilar o‘quvchilarning
xatti-harakatlarini  kuzatib, ularga individual
yondashish imkonini beradi. Shuningdek, ta’lim
oluvchilarga kurslarni yaxshiroq ozlashtirishlari
uchun shaxsiylashtiriigan treninglarni taklif etadi.
Ushbu imkoniyatlarni  Moodle platformasiga
integratsiya qilish uchun Open LMS Framework
plaginidan foydalaniladi.

Shuningdek, Moodle LMS ning o‘zida
joylashgan dars (Lesson) elementi orqali ham ta’lim
oluvchilar uchun moslashuvchan kurslarni yaratish
mumkin, shuningdek, Moodle ta’lim oluvchilarga
shaxsiylashtiriigan ta’lim yo'llari (Personalised
learning paths) ni yaratishga imkon berib, bu
o‘gituvchilarga ta’lim oluvchilar uchun ko‘proq
shaxsiylashtiriigan ta’lim tajribasini taqdim etishga
yordam beradi.

Moodle LMS asosida shaxsiylashtiriigan
va moslashuvchan ta’lim platformasiga PeTelL
(Personalized Teaching and Learning) muhitini
misol keltirishimiz mumkin.

Moodle LMS da sun’iy intellekt texnologiyalari
asosida ishlovchi bir nechta plaginlar ishlab
chigilgan. Shuningdek, Al (Artificial intelligence
— sun’iy intellekt) Connector plagini orgali sun’iy
intellekt vositalarini integratsiya qilish imkoniyati
ham mavjud.

Al Connector plagini ChatGPT, DALL-E va Stable
Diffusion kabi sun’iy intellekt xizmatlariga ulanish
imkoniyatini yaratib beradi:

Bugungi kunga kelib Moodle ta’limni boshqarish
tizimida sun’iy intellektga asoslangan quyidagi
plaginlardan foydalanishingiz mumekin:

OpenAl Chat Block — ushbu blok Moodle
foydalanuvchilariga OpenAl GPT Al orqali 24/7
rejimida chat orgali yordam yoki savollariga javob
olish imkoniyatini beradi. Bu plagin orgali Moodle
interfeysida savol va javoblar bazasini yaratib qo‘ysa
ham bo‘ladi.
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Al Text to questions generator — OpenAl
ChatGPT yordamida berilgan matn bo‘yicha savollar
yaratib berish imkoniyatiga ega plagin hisoblanadi.

Al Text to Image — bu berilgan matn asosida,
OpenAl DALL-E modeli tomonidan yaratiladigan
rasmlarni Moodle fayl tanloviga (File picker) olib
keladigan plagin.

Yuqorida keltirib o'tilgan sun’iy intellektga
asoslangan Moodle plaginlaridan foydalanishda
OpenAl API kaliti kerak bo‘ladi.

Bundan tashqari Moodle LMS da Kkurslarni
giziqarli, interfaol, o‘yinga asoslangan, simulyatsion
va virtual elementlardan foydalanish imkonini
beruvchi Interactive Content — H5P, Level Up XP —
Gamification, Interactive Video Suite, MiniLesson,
WirisQuizzes, plugNmeet, shu jumladan, PhET
simulyatsiyalarini ham HTML5 formatda kurs
elementi sifatida foydalanish mumkin. Shuningdek,
iSpring Suite, Articulate 360 va boshga mualliflik
vositalari (Authoring tools) orqali yaratilgan ragamli
ta’'lim resurslarini SCORM yoki Tin Can/xAPI
standartlari asosida integratsiya qilish mumkin.

Xulosa va takliflar

Xulosa o‘rnida shuni ta’kidlab o'tishimiz lozimki,
yuqorida keltirib o‘tganimizdek bugungi kunga kelib
butun dunyobo‘ylab 1000 gayaqinta’limniboshqarish
tizimlari mavjud. Ularning 50 dan ortig‘i ochiq
manbali ta’limni boshgarish tizimlari hisoblanadi.
Ta’lim jarayonlarini boshqarish, masofaviy va onlayn
ta’limni tashkil etish, ta’lim beruvchi va oluvchi
o‘rtasidagi hamkorlikni rivojlantirish, interfaol ta’lim
resurslarini yaratish hamda foydalanuvchilar uchun
qulayliklarini inobatga olgan holda LMS ni to‘g'ri
tanlash juda muhim hisoblanadi.

Shu jumladan, ragamli ta’limning yangi
tendensiyalaridan biri bu ta’lim oluvchining shaxsiy
ta'lim olish trayektoriyasini aniglash va unga
moslashuvchan hamda shaxsgayo‘naltirilganta’limni
tatbiq etishdan iboratdir. Bunda, Sl texnologiyalarini
LMS lar orqali foydalanish amaliyotini taklif etayotgan
ochig manbali ta’lim platformalaridan foydalanish
samaraliroq usullardan biridir.
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Moslashuvchan va shaxsga yo‘naltirilgan ta’limni
amalga oshirish bo‘yicha takliflar:

- ta’limni boshgarish tizimini to‘g'ri tanlash;

- ragamli ta’lim resurslarini xalgaro standartlarga
(SCORM, xAPI, CMI5 va boshgalar) mos shaklda
ishlab chiqish;

- sun’iy intellekt vositalaridan foydalanish;

- mobil ta’lim olish uchun imkoniyatlarni hisobga
olish;

- hamkorlikda ishlash, gaytma aloga va aqlli
chatbotlardan foydalanish;

- doimiy tahlil va monitoring qilish orgali ta’lim
oluvchilarning o‘quv bo'shliglaridan kelib chiqib,
ragamli ta’lim resurslarini ishlab chigish amaliyotini
yo‘lga qo'yish.

Adabiyotlar / References

1. M. Zabolotniaia, Ch. Zhichao, E. Dorozhkin, A.
Lyzhin. “Use of the LMS Moodle for an Effective Imple-
mentation of an Innovative Policy in Higher Educational
Institutions” - International Journal of Emerging Technolo-
gies in Learning. 2020, Issue 13, p172-189. 18p.

2. K. Kanokngamwitroj, Ch. Srisa-An. “Personalized
Learning Management System using a Machine Learning
Technique” — TEM Journal. Volume 11, Issue 4, pages
1626 -1633, ISSN 2217-8309, DOI: 10.18421/TEM114-
25, November 2022.

3.Y. Chang, J. Li, D. Huang. “A Personalized Learning
Service Compatible with Moodle E-Learning Management
System” — Applied Sciences Journal. Volume 12, Issue
7, pages 16-27. https://doi.org/10.3390/app12073562,
March 2022.

4. S. Olaleye, R. Agjei, B. Jimoh, P. Adoma. “Evalua-
tion of usability in Moodle Learning Management System
through Analytics Graphs: University of Applied Sciences
Teacher’s perspective in Finland” — International Jour-
nal of Education and Development using Information and
Communication Technology (IJEDICT), 2023, Vol. 19, Is-
sue 3, pp. 85-107.

5. Abuzinadah, M. Umer, A. Ishaq, A. Al Hejaili, S.
Alsubai, A. Eshmawi “Role of convolutional features and
machine learning for predicting student academic per-
formance from MOODLE data” — PLoS ONE 18(11):
e0293061. https://doi.org/10.1371/journal.pone.0293061,
November 2023.


http://www.ijsp.uz

ACTA EDUCATION 2024 1(2)

OObeKkTnapHu KnaccucpukaumanawHUHT CTaTUCTUK YCYIK

Ba AacTypun TabMUHOTHU

Xabwnbynnaes Nopoxum', Mypoaynnaee baxtnép TynkuH yfnn?, XakHasaposa [dunobap

Citation: Khabibullaev,
., Murodullaeyv, B., &
Hagnazarova, D. Statistical

method of classification of

objects and provision of
manual. Acta  Education,
2024. 1(2), 41-46. https://

doi.org/10.61587/3030-3141-
2024-1-2-37-404

Corresponding authors:

Murodullaev, B. t437 @tiue.uz

Funding source for
publication: Tashkent
International University of
Education.

Publisher’s Note:

ActaEducation stays neutral
with regard to jurisdictional
claims in published maps and
institutional affiliations.

Copyright: © 2023 by
the authors. Licensee
ActaEducation, Tashkent,
Uzbekistan. This article

is an open access article
distributed under the terms
and conditions of the Creative

Commons  Attribution (CC
BY-NC-ND) license (https://

creativecommons.org/
licenses/by-nc-nd/4.0/).

www.actaeducation.uz

OnUMXOH Knamn?

"TolKeHT Monus WHCTUTYTU

2«Tashkent International University of Education
SPakamnu TexHomnornsinap Ba CyHbUn UHTENNEKTHW PUBOXITAHTUPULL UNTMUA-TAOKUKOT MHCTUTYTU

AHHOTaumAa. Ywby makonaga Typnu obbekTnapHu Gupop-bup kypcatkuum 6yinvya
KnaccudmKaumanallHUHT CTaTUCTUK YCYNW Ba YHUHT AacTypuin TabMUHOTU XaMaa yHAaH
doraanaHuLl y4yH kypcatma 6aéH KUnuHraH.

Kanum cysnap: Knaccugukayusi, npozpamma, o6bekm, mynnam, 2ypyx, yXwauwisiuk,
apk, Mukdop, cugham, 3aMOH, MakoH, xoduca, Kypcamkud, paHe.
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objects and provision of manual
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Abstract. This article describes the statistical method of classifying various objects
according to some indicator, its software support and instructions for its use.

Key words: Classification, program, object, collection, group, similarity, difference,
quantity, quality, time, place, event, indicator, color.

Kupuw

Typnu
xonartnapuHu
Ba Oaxonawga
Knaccudukauuanawl - ycynnapugas
donganaHmnagu. Knaccudumkauna
nbopacu obwvektnap (nmpegmertnap,
xoaucanap, xapaéHnap Ba 6oLukanap)
TynnamuHu Mabnym 6up MakcagHu

00BbEeKTNapHUHT
Takkocnalwl
KyMpoK

Ky3naraH xonga yrnapHu Myxum
Oenrvnapn  Oymmya  Gynaknapra,
rypyxnapra  6ynuw,  axpaTtuliHu
aHrnatagu.

KnaccudumkaumsHnHr Makcaau:
ypraHvnaétraH obbeKkTnapHu
TU3MMAALLTUPULL, o6bekTnapHu

yXwawnvknap Ba ynap opacugaru
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dapknapHu, xoavca Ba xapaéHnapaa
to3ara KenaguraH KOHYHUATNAPHU
aHuKnaLl, AnHaMuK xxapaéHnapHu 6up
XonaTaaH MKKMHYM XoraTra YTULLIMHK
TagkMk kunuw  Ba  Bowkanapgad
nbopar.

Knaccundbunmkaumanauw
00bEeKTNapHMHI MUKAopuWIA Ba cudat
KypcaTkuinapu Gynnya  amanra
owMpUNUWN  MyMKUH. OBbekTnapHu
MUKOOPUIW  KypcaTkuynap acocuga
Knaccudmkaumanail, yrnapHu Xaxmu,
MUWKOOPM, COHM BYnya yXatunmknapm
Ba dhapknaHuiwnapuHn ndoganamnau.

Cwndpat KypcaTknunapu oyihnua
Knaccudukaumanawl — aca  ynapHu
KYPUHWULLIM, — Tes3nurk,  xoratugaru

yXwawnuknap Ba apknaHuwnapHm


http://www.ijsp.uz
https://doi.org/10.61587/3030-3141-2024-1-2-37-404 
https://doi.org/10.61587/3030-3141-2024-1-2-37-404 
https://doi.org/10.61587/3030-3141-2024-1-2-37-404 
https://doi.org/10.61587/3030-3141-2024-1-2-37-404 
mailto:t437%40tiue.uz?subject=

ACTA EDUCATION 2024 1(2)

npopganangn. Cudat kypcatkmunapyn 6ynnya
Knaccudpukaumsanaw  MUKOOPUA  KypcaTkuunap
acocvga amanra OLMPUINLLN MYMKUH.

bup KUHCN obbekTnap TynaammnHm
Knaccudukaumanaw  oObeKTNapHWHI  MabiyMm
OUp TOMOHMHM MGOAANoBYM  KypcaTKMYNapHM
MakOH Ba 3amoHZa Yy3rapywm Oynnya  xam
BGaxapunuwn  MyMkuH.  OBbekTrnapHu Mabiym
6up KypCaTKU4MHN MakoHAa y3rapumnHu
Knaccudukaumanawga  yrnapHuHr  aHuk  6up
BakTAarm xonatnapu wudopganaHagn. 3amoHga
y3rapuwunHM  Knaccudukaumanaw  aca  6up
OOBEKTHWMHI  ylWa KypcaTKM4MHW BakT Oynnya
y3rapuvwmnHun Tascucpnangun. O6bektnap TynnammHm
BakT BYnu4a ysrapulinHn xam Knaccudukaumsana
MYMKVMH, OyHOa OObeKTNnapHWHIr YypraHunaétraH
KYpCaTKM4MHM OOBEKTNapapo yXWalunvknapu Ba
dapknaHuLLIn KypuHaau.

O6BbeKTNApHUHT X0NaTMHU MaKoHAA Y3rapyLwnHM
TaOKMK  KAMUW  HaTwkacmga  KYPCaTKUYHWHE
obbekTnapra Moc KkummatnapuaaH néopat anckpet
cTaumMoHap BapuauMoH kaTop xocun 6ynub, ywby
KaTop OOBbEKTNapHM YpraHunaértraH KypcaTkud
Oyrnya y3apo Takkocnawl WMKOHWHM ©Gepagu.
Ob6bekTnap xonaTtvHU 3amoHAa TagKUK KUIULL
HaTmxacuga aca KypcaTKMYHWHT xap Oup BakTra
MOC KMMMaTnapuaaH Tallkun TonraH BakTnn KaTop
to3ara kenagu Ba 6y kaTop aHuWK 6Up OBBLEKTHMHI
ypraHunaétraH kypcatkud Oynnya Typnu BakTaaru
XonaTnapvHM Takkocnawga KymnnaHuwy MyMKUH.
MakoHada >xomnawraH oObekTnap TynnammHUHT
ypraHnnaétraH KypcaTkuinapuHi Typam 3amoHaarm
XonaTtuHW TafKkuK KANWUW  HaTwkacuga “naHens
MabnymotTnapu” pgeb HoOMMaHraH MabrymoTnap
Tynnamu  xocun  6ynagu[1,2]. by Typaaru
MabrymoTnap o6bekTnap XonaTuHM Xxam MakoH xam
3amMoHAa 6up NanTHYHT Y3maa TakKoCcrall MMKOHWUHM
Gepagm.

MacanaHnu Ma3MyH-MOXUATH,
KnaccudukaumanawgaH Makcag Humanurura kapab
TynnaHraH MabnymoTnap acocuga obbekTnap
Tynnamu Typnu  ycynnapga  knaccudukaums
knnuHagw [3-7].

TapakukoT MmeTogonorusacu

Knaccudwmkaums KnnuLu (rypyxnatw)
00beKTHU Gupop — 6P TOMOHMHWM UOAANOBYM
KYpPCaTKUYHUHI KuMMAMaTnapu acocmga rypyxniapra
axpatuw Ba ynapra Hom OepuwgaH wbopar.
BbyHoan ycynga  MuKOOpPUA  KypcaTKuunapaad
cudat KypcaTkmdnapura ytunagu, sSbHU OBOEKTHM
xonaTn mMacanaH, axwu, yptada, émMoH knaccnapra
axpartunagu.

OBBbEeKTHYM MabiyMm BMP TOMOHVMHU UOOANoBYM
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KYPCaTKUYHWHT TyNnaHraH kniMmatnapuaaH Ty3unraH
COHNU Tynnam €ékn BapuauuoH KaTop AUCKpeT
cTaTumoHap katop 6ynagumm Ekv BakTnM Katop
Oynagumm mabiyMoTnapHu 6up HeyTa, XXymrnagaH,
Y4 rypyxra: obbeKkTH1 xonaTu axwu, yptaya, EMOoH
rypyxnapra axpatuwpaa “Crtatuctuka Hasapusicn”
AaH Mabnym 6ynraH maxcyc yprada — “meamaHa’gaH
doviganaHuw makcagra mysoduk [8]. MeguaHa:
KYPCaTKMYHWUHI KUAMaTnapu TynnammHu (KaTtopHM)
TEHr uvKkMra 6ynyBum  kunmatugup. Tynnam
OUPNMKNapWHUHE ApMUCK MegmaHajaH Kopuaa,
ApMKCK 3ca nNacTaa Xxonnawagu.

By ycynHu Kynnatu KypcaTKMYHUHT KniMaTnapuHm
TEHr opanuKnNn yd rypyxra axpaTtuviwaaH 6owunaHagu.

KypcaTknyHuHr kuiimatnapu tynnamm X = {x,.}
6yncuH. Tynnam anemeHtnapu (n Ta) — x;, napaaH
SHr KaTTa —x _ Ba OHI KUYMK —x = NApHU aHuKnab
MabyMOTMApHN rypyxnaLl y4yH opanuk kaTtanuru
aHVKNaHnNaau:
Ax = Xmax ~ FXmin
m

Oy epaa: Ax — opanuk katTanurm, m — rypyxnap
COHM, BU3HWHT xonaTtaa y 3ra TeHr.

lypyxnaw amannapuHui TU3UMIM Ba TacaBBYp
KWL OHCOH OYnuIM yYyH uw4M xagsan Ty3ub
onamus.

Amannap KeTMa-KeTnurmn

Oaxapunaaw.

Kynmagarnda

1. Xap Ovp rypyxHUHr opanufMHn aHuKnaHagu.

I-rypyx:x .+ Ax =x1:

Il —rypyx: x, + Ax = x2:

I —rypyx: x2+ Ax = x__:

2. YyTa opanukgaH ubopaT opanvK KaTopHu
xocun kunuHagm (1-xagean 2- ycTyH).

3. KypcaTkmuHuHr xap Oup rypyxra TywaguraH
aNeMeHTnapHu aHuknab €3unb umkunaam (1-xagsan
3-yCTyH).

4. lypyxnapra TywraH 3feMeHTnap COHUHU
aHuknaHagyn  (1-xagBan  4-yCTyH).  YRapHwHr
WWUFMHAOMCK Tynnam 9nemMeHTnapu COoHura TeHr
OynuLIM Kepak.

5. lNypyxnapgarn anemeHTnap COHVMHU KeTMma-
keT N6 unkamns. MnFnnam 6y epaa xam Tynnam
3N1eMEHTNIApW coHura TeHr 6ynuwim kepak (1-xagsan
5- yCTyH).

6. Opanuk katopoa MeauaHaHWHr YpHW Ba
Knimatn xamza mMeamnaHa opanusi aHuknaHunagu.
KaTtopoa MeguaHaHvHT YPHUHW  aHUKNaW  YyyyH
yacToTanap WWUFMHOUCK MKkura 6ynuHub yHra 0,5
Kywunagn. Jemak meguada [(n:2)+0,5] ra teHr. LWy
pakamra TYFpuU KeryB4YM 3M1EMEHT Kalcu oparukka
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Tywca ywa opanuk mMeavaHa opanusm 6ynagn. MegmaHa opanuFmpa YHWHT KMAMaTUHW aHuKnaw yyyH

Kynngarvn coopmynagaH dovganaHmnagu:

1-xapBan
KypcaTkudHWHT | 3nemenrnap MuFmnn6 Gopysun
T/p F'ypyxnap rypyxnappgaru
aneMeHTnapu COHM (YacToTanapu) | 4actora
1 2 3 4 5
1 x . +xl X, X, Xy k k
2 x1+x2 Xirt Xz, p k+p
3 x2 - 'xmax p+1 xp+2, k + p + q =n
Xamun - - -
> knaccudukaumsa knnuHagu.  Knaccudukaumsinai
M, =x,+ d;S,H HaTwxkanapwu OMpUHYMaaH OOBEKTHUHT,
¢ fm ypraHunaétraH KypcaTkud Oyinda, xonaTuHu BakT

6y epaa: M, - meanaHa; x -MeanaHa opanufFuHUHL
Kynn yerapacw; d - MeiuaHa opanufu katranuru; > f-
yacTtoTanap UMFMHANCY; S, | - MenaHa opanuFuraya
GynraH 4actoTanap wwrMHAucK; f - MeauaHa
opanufn YactoTacwu.

Yprauunaétran KypcaTKUYHUHT  KMAMaTU Ly
opanukka TywraH obbeKkTnapHUHI xonatu “ypraya’
(paHrM capuk, paHrHuHr waptnm ©Genrucu BB)
Aeb onuHagn. Mepgmana opanurFmgaH nactaarv
(1-xagBangarn xonatga, |l rypyx) opanukka
TywraH OOBbEKTNapHUHI xonatu “axwun” (paHru
AWK, paHrHuHr waptnu 6enrncn AA), meavaHa
opanurmgaH tokopugaru (1 rypyx) opanukka TywraH
OOBKTNApHUHI  xonatu  “émoH” (paHrM nywTy,
paHrHMHr waptnm 6enrmcn CC) peb onuHagm
(paHrnapra waptnu 6enrmnapHy KMPUTUANLWNHUHT
cababu, HaTvxa KoFo3ra YvkapunraHga paHrinapHu
axpaTnd onuil yyyH).

AHa wyHgan xonatnap xam OynuwmM MyMKWUH,
megunaHa | éku lll rypyxra Tywmwmn mymkuH. Bynaan
xonatnapga, 9bHU MeauaHa | rypyxra TywraHga
KYPCATKMYUHUHT  KAAMATM  MeguaHagaH  KN4Yuk
6ynraH obbekTnap xonatu “Kyga €MoH’(paHru
kvu3un, waptnu 6enrmucu DD), Wy rypyxHuHr yauga
KYpCaTKMYUHWHT KUAMaTh MeguaHara TeHr Ba YHAaH
KaTTa 6ynraH obbekTnap xonatu “émon”, Il rypyxra
TywraH obbekTnap xonatu “ypraya” Ba lll rypyxra
TywraH obbekTnap xonatu “axwu’ neb 6axonaHaau.
MeguaHa Il rypyxra TywraHga KypcaTKUYUHWHT
KMiMaT MeguwaHagaH katta OynraH obbektnap
xonatn “xyga axwn’, Wy rypyxHuHr ysuaa
KYPCaTKMYHUHT KUMMaTWU MeauaHara TeHr Ba yHAaH
Knumk BynraH obbekTnap xonatu “axwu”, Il rypyxra
TywraH obbektnap xonatu “yprada’ Ba | rypyxra
TylwraH oobekTnap xonatm “éMoH” neb 6axonaHaau.

Wy  Tapuka
KypCaTKUYHUHT

obbekTnap
cudpat TOMOHMU

ypraHunaétraH
oynnya
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OyrinMya y3rapuliMHM KypcaTtca, UKKMHYM TOMOHAaH
bowka obbekTnap xonatu OunaH Takkocnall
WUMKOHWHW Bepaau.

Mktncognn obbektnapHn OGupop — Oup
KypcaTknum Gynnya rokKopuagarm anroputMm acocuga
KnaccudumkaumanawHn — amanra  OWMpUL  YYYH
pactypnawhuHr “Python” Tunnga “KLASSIFIKATOR
1” neb HomnaHraH naket gactypu spatungm [9-14].
MakeT gacTyp MKKMTa KMcmgaH nbopart: GupuHYMCK
KLASSIFIKATOR-1 aactypu, NKKMHYUCK
EXCEL dcanngarn mabnymotnap — obbektnap
KypcaTKUYAapUHWUHT KnAMaTnapu.

HactypgaH cdoviganaHuw y4yH OObeKTrapHUHP
ypraHunaétraH KypcaTKM4mMHU 3aMoH (O, Yopak, nnn)
€Ky MakoH (xyayanap) 6ynuda kunmatnapu EXCEL
Jactypuga XaaBan KypuHuwmnaa TanépnaHagw.
EXCEL pactypuga MabnymoTnap WKKATa fnucTra
(Sheet1, Sheet2) ésunagu. “Sheet1” nmct (1-
pacMm)ga oOObeKkTnap Ba YHWHI KypcaTKuunapu
xakugarm mabnymotnap, “Sheet2” nuct (2-pacm)ga
eynnaéTraH macanaHvHr HoOMU €3nnaau.

TapKukoT HaTXXanapm

WapTtnu 141a 06beKTHUHT Bupop Bup KypcaTknyu
oyvmya 10 nunnuk  MabrymoTnapu  acocupa
Knaccudgukaumsinad Kypamua. O6bekTnapHu
ypraHunaétraH KypCaTKUYUMHUHI  MablyMoTnapu
Sheet1 nuctpa TtamépnaHagn (1- pacm) Ba
KynunaétraH macanaHu Homu Sheet?2 nuctra
é3sunagm (2-pacm).

CyHnrpa “KLASSIFIKATOR 1” nankacuHu toknad
(3-pacm) “Klassificator Python” exe dannra —
pactypra kvpunagu(4-pacm) Ba “EXCEL FAYILNI
YUKLASH” Tyrmadacn 6Gocunagu, HaTwkaga
0O BbEKTNAPHUHT MabymoTnapu omnawiraH
EXCEL dannnapHuHr Homnapu Ynkaam (5-pacm).

CyHrpa Tagkuk KunuHaétraH obbektra Moc
ann Homura cuykoH4yaHu 6ocmb cbarn oknaHagm
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Ba “OTkpbITh” TyrMayvacu 6ocvnaam (5-pacm).

by 6unan “Klassifikator Python” pactypu uwra tywmnb, obbektnapHu 10 nun gasommaarn xonatu
KnaccudukaumanaHagm Ba HaTwxkaBuin xaasan xocun 6ynaam (6-pacm). Hatwkasuii x)KaaBanHuHr OKOpU
KaTopyaa KynunraH mMacanaHuHr HOMW Ba MKKMH4YM Katopuaa 5Ta KNacCHWHr HOMW, paHrv Ba LIapTiu
6enrvcy Ynkagn. MacanaH, TYpTUHUM Knacc: HOMM “axwin’, paHri “kyk” Ba waptnmn 6enrucu “AA”.

1-pacm. O6beKkTnapHu nunnap 6ynmya KypcaTKkM4napyuHUHI KMAMaTnapu.

2-pacm. MacanaHuHr Homu: 14Tta o6 beKkTAa WapTny 6up KypcaTkKMYHUHE 10 IMNNUK XOnaTUHN
knaccudukauusicu, %

3-pacwm. Klassifikator Python gactypura mypoxaaTt Kunuw omHacu
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4-pacwm. Klassifikator Python gactypu oiiHacu

5-pacM. O6bekTra Moc havnHu Knaul

HaTtmxaHuHr Taxnunum

HaTwkaHu Taxnun kunuHaguraH 6ynca, 6upmHum obbekt (OB1) 2014 iungan 2021 wvnraya “axwu’,
“Xyga axwu” xonatnapga 6ynub kenran 2022, 2023 nunnapaa aca “‘ypta” xonatra Tywmb konraH. belwmnym
06BbEeKT ypraHull aaspuaa dakat “yTa axwn’ xonataa 6ynraH. YH UKkMHuM oBbekT aca ypraHull aaspuaa
“émoHn” xonartaa, 2019, 2022, 2023 nunnapga aca “Kyaa éMoH” xonaTra Tywwmb KonraH.

OnvHraH HatTwxkanap ob6bekTnapHuM OyHpoan xonatnapga Oynmw  cababnapuHu  aHuknaul,
PUBOXMAHTUPULLHUHT ONTUMan BapuaHTnapuHu uwnab dvkuwaa acoc 6ynagn xamga oObeKkTnapHWHT
XONaTUHUHT MOHUTOPUHIMHM ONMG GOPULL UMKOHWMHK Gepaau.
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6-pacM. O6beKTNnapHu WapTnm 6up KypcaTkuum 6ynnya knaccucukauusinall HaTuxanapu

ApabuéTtnap / llutepatypa / References

1. Manryc A.P., Katbiwes [1.K., MNepeceukun A.A.
OkoHomeTpuka. HavanbHbin kypc: Yueb. -6-e nag., -M.:
Oeno, 2004. -576c¢c.

2. Habibullayev |.H. Ekonometrika 2: ekonometrik
modellashtirish. Darslik. —T. “Taxririy Nashriyot”. 2022.-
250 b.

3. Lombacher, Jakob, et al. “Potential of radar for static
object classification using deep learning methods.” 2016
IEEE MTT-S International Conference on Microwaves for
Intelligent Mobility (ICMIM). IEEE, 2016.

4. lto, Satoshi, and Susumu Kubota. “Object classifica-
tion using heterogeneous co-occurrence features.” Com-
puter Vision—ECCV 2010: 11th European Conference on
Computer Vision, Heraklion, Crete, Greece, September
5-11, 2010, Proceedings, Part V 11. Springer Berlin Hei-
delberg, 2010.

5. Kharitonov, A. A., Natalia V. Ershova, and Sergei
S. Vikin. “The improvement of conceptual and categorical
framework for the classification of objects of cadastral reg-
istration.” IOP conference series: earth and environmental
science. Vol. 272. No. 2. IOP Publishing, 2019.

6. Druzhkov Pavel Nikolaevich and Valentina Dmitriev-
na Kustikova. “A survey of deep learning methods and
software tools for image classification and object detec-
tion.” Pattern Recognition and Image Analysis 26 (2016):
9-15.

www.actaeducation.uz

46

7. bespykoBa, TaTtbaHa JlbBoBHa, and Wropb
Wropesny LaHumH. «Knaccudpmkaums nokasatenen
OLIEHKN 3(PPEeKTUBHOCTN SKOHOMUYECKON OeATeNbHOCTU
NPOMBbILLNEHHOrO npeanpuaTusa.» OBLlecTBO: nonuTuka,
3KOHOMMUKa, npaso 1 (2012): 73-80.

8. X.A. Shodiyev, I.H. Habibullayev. Statistika: daslik.
—T.: “Iqtisod-moliya”, 2018.-448 b.

9. Eric Matthes. Python Crash Course Paperback.En-
gland 2015.205p.

10. Krishna Rungta. Learn Python in 1 Day: Complete
Python Guide with Examples. India 2016. -182 p.

11. Narasimha Karumanchi. Data Structure and Algo-
rithmic Thinking with Python Paperback. India 2015. 170p.

12. CbicoeBa M.B., CbicoeB W. B. NporpammupoBaHme
ONs «HOpMarnbHbIX» C Hyns Ha a3blke Python Mocksa.
2018. -180c.

13. ®epopos . K0.OcHOBbLI MporpamMMMpoBaHUa Ha
npumepe a3bika Python. CankT-MeTepbypr 2018. -167 c.

14. Bacunes A. N. Python Ha npumepax. MNpakTnyeknii
Kypc no nporpammupoBaHuto. — CI16.: Hayka n TexHuka,
2016. — 432 c.


http://www.ijsp.uz

ACTA EDUCATION 2024 1(2)

Takroriy ekin ekiladigan hududlarda gidrogeologiya

muammolarini hal gilishda tizimli yondashuv

(Qashqadaryo viloyati misolida)

Xabibullayev Ibroxim', Murodullayev Baxtiyor To‘lgin o‘g‘li?, Hagnazarova Dilobar

Olimjon qizi®
"Toshkent moliya instituti
°Tashkent International University of Education

SRagamli texnologiyalar va sun’iy intellektni rivojlantirish ilmiy-tadgiqot instituti

Citation: Khabibullaev,
1., Murodullaev, B., &
Hagnazarova, D. Statistical

method of classification of

objects and provision of
manual. Acta  Education,
2024. 1(2), 47-53. https://

doi.org/10.61587/3030-3141-
2024-1-2-41-46

Corresponding authors:

Murodullaev, B. t437 @tiue.uz

Funding source for
publication: Tashkent
International University of
Education.

Publisher’s Note:
ActaEducation stays neutral
with regard to jurisdictional
claims in published maps and
institutional affiliations.

Copyright: © 2023 by
the authors. Licensee
ActaEducation, Tashkent,
Uzbekistan. This article

is an open access article
distributed under the terms
and conditions of the Creative
Commons  Attribution (CC
BY-NC-ND) license (https:/
creativecommons.org/
licenses/by-nc-nd/4.0/).

www.actaeducation.uz

Annotatsiya. Tadqgiqot ishida takroriy ekin ekiladigan hududlarda sug’orish natijasida yer
osti suvlarining sathini o’zgarishini tadqiq gilishda matematik modellashtirishni go’llash
uchun ob’ektni murakkab tizim sifatida tasvirlash masalasi yoritilgan. Sug’oriladigan
hududlar yer osti suvlari optimal holati bo'yicha nazariy, texnologik, uslubiy va dasturiy
ishlanmalarning ishonchliligi va aniqgligi uchun sinovdan oftkazish, gidrogeologik
tizimlarda gidrogeologik va muhandislik-geologik masalalarni turli amaliy usullar asosida
yechishning matematik va simulyatsiya modellarini yaratish, 0’z navbatida geofiltratsiya
jarayonlarini tabiiy geologik va gidrogeologik sharoitlarni hisobga olgan holda matematik
modellashtirish va texnogen sharoitlarni hisobga olgan holda aniq muammolarni
shakllantirish va hal gilishga e’tibor garatilgan.

Kalit so’zlar: ekin, suv, yer osti, sath, tizim, matematik model, oqgim, quduq, kanal,
balans, gidrogeologiya.

Systematic approach to solving
hydrogeology problems in regions with
repeated crop crop (in the example of
Kashkadarya region)

Khabibullayev Ibrohim?, Murodullayev Bakhtiyor?, Hagnazarova
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®Research Institute for the Development of Digital Technologies and Artificial
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Abstract. The study discusses the problem of describing an object as a complex system
to apply mathematical modeling in the study of changes in groundwater levels as a result
of irrigation in areas under repeated cultivation. Testing for the reliability and accuracy
of theoretical, technological, methodological and software developments on the optimal
state of groundwater in irrigated areas, creating mathematical and simulation models for
solving hydrogeological and engineering-geological problems in hydrogeological systems
based on various practical methods, In turn, attention is focused on mathematical modeling
of geofiltration processes taking into account natural geological and hydrogeological
conditions and the formation and solving of specific problems taking into account man-
made conditions.

Keywords: crop, water, underground, level, system, mathematical model, flow, well,
canal, balance, hydrogeology.
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Kirish

Hozirgi glaballashuv jarayonida jahonda aholi
sonini o'sib borishi ularni turmush darajasi va sifatini
yaxshilash muammolarini yuzaga keltirmoqda.
Jumladan Respublikamizda ham boshqa
mamlakatlarga nisbatan aholi son jadallik bilan o‘sib
bormogda. Bu jarayon o‘z navbatida aholi turmush
darajasini yaxshilash, oziq — ovgat bilan ta’minlash,
ish ofrinlarini yaratish, atrof-muhitni muhofaza qilish
va boshqga siyosiy, ijtimoiy, iqtisodiy muammolarni
ko'ndalang qilib qo‘ymoqda. Hususan oziq -
ovgat va uning havfsizligini ta’minlash magsadida
sug‘oriladigan hududlarda takroriy ekinlarni ekish
va bo‘sh yotgan yerlarni o‘zlashtirish masalasi kun
tartibidagi asosiy masalalardan biri hisoblanadi.
Ushbu masalalarni hal etish bir tomondan sug‘orish
uchun suv ta’minoati va ulardan ogilona foydalanish,
ikkinchi tomondan atrof-muhitni jumladan, yer osti
gidrosferasini muhofaza qilish masalalarini hal etishni
tagoza etadi. Jamiyatimizning taraqqiyot jarayonida
bu kabi masalalar innovatsion yondoshuvni talab
etadi, ya'ni takror ekin ekiladigan hududlarda
sug‘orishning optimal variantlarini tanlash bilan birga
yer osti suvlarning me’yoriy holatda saqlab turish
kerak bo‘ladi.

Respublikamizda sug‘oriladigan yer maydonlari
4,3 min gektarni, shundan takror ekin ekiladigan
maydonlar 233,6 ming gektarni tashkil etadi,
jumladan Qashqadaryo viloyatida sug‘oriladigan
maydonlar 362,871 ming gektarni tashkil etsa, takror
ekin ekiladigan yer maydonlari 38,85 ming gektarni
tashkil etadi [1]. Yuqoridagi mulohazalar va keltirilgan
ragamlar takroriy ekin ekiladigan hududlarda yer osti
suvlari filtratsiya jarayonlarini tadqgiq qilish va ularni
boshqgarish bo‘yicha innovatsion yondoshuvlar
asosida ilmiy asoslangan tavsiya va takliflar ishlab
chigish dolzarb masalalardan biri hisoblanadi.

Ushbu masalalar O’zbekiston

viyoyatlarida jumladan Qashgadaryo
hududlarida ham o’z yechimini kutmoqda.

janubiy
viloyati

Tekislik hududlarda tog’ oldi hududlariga nisbatan
suv resurslari sezilarli darajada yetarli emas, shu
sababli ushbu hududlarda yer osti suvlaridan
ogilona foydalish orqali yerlardan samarali
foydalanishimiz mumkin. Bu borada O’zbekiston
respublikasi prezidentining tegishli garorlarida ham
ko’rsatib o’tilgan. Jumladan, 4-may 2017-yildagi PQ-
2954 sonli “2017 — 2021-yillarda yer osti suvlari
zaxiralaridan oqilona foydalanishni nazorat qilish
va hisobga olishni tartibga solish chora-tadbirlari
to'g‘risida” gi qarorida, 15-avgust 2017-yildagi PQ-
3281 sonli “2018-yilda gishlog xofjaligi ekinlarini
ogilona joylashtirish chora-tadbirlari va qishlog
xo'jaligi  mahsulotlari  yetishtirishning  prognoz
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hajmlari to‘g‘risida” gi qarorida va O‘zbekiston
Respublikasi  Vazirlar Mahkamasining 4-mart
2021-yildagi 121-sonli “Mavjud yer maydonlaridan
samarali foydalanish va 2021-yil hosili uchun gishlog
xo‘jaligi ekinlarini ogilona joylashtirish to‘g‘risida”
gi qarorida, 2019 yil 29 martdagi “2019 yil hosili
uchun qishloq xo‘jaligi ekinlarini ogilona joylashtirish
va mahsulot yetishtirishning prognoz hajmlari
to‘g‘risida’gi qarori, hamda Qashgadaryo viloyat
hokimining 2019 yil 1 apreldagi tegishli qarori bilan
viloyatda g‘alladan bo‘shagan maydonlarga takroriy
ekin ekishning prognoz ko‘rsatkichlari belgilab
berilgan [2].

O’rganilganlik darajasi

Otgan asrning so‘ngi Yyillarida sug‘oriladigan
xududlarda irrigatsiya va melioratsiya jarayonlarini
yer osti suvlariga ta’siri natijasida yer osti suvlarining
sifat va migdor ko‘rsatkichlarini o‘zgarishi o‘rgani
va ularni boshqarish bo'yicha xorijiy va mahalliy
mutahassislar tomonidan ilmiy-nazariy, amaliy
tadgiqot ishlariga katta e’tibor qaratilgan.

F. P. Savarenskiy, O. K — Lange, P.F.Shvetsov,
G.V.Bogomolov, E.F.Pinneker, N.l.Plotnikov,
J.S.Sydykov, A.B.Sitnikovalar gidrogeologik
tizimning tuzilishi ( metatizim ) gidrogeologiyaning

o‘rganish  ob’yektidir deb ta’kidlashadi va
gidrogeologik tisimga o’z ta'riflarini brishadi.
V.N.Sadovskiy, L.A.Blumenfeldkar  tomonidan

tizimlarning har bir sinfi uchun tegishli ta’riflar to’plami
tuzilgan [6,12,14]. L.A.Blumenfeld tomonidan: “Tizim
— bu dunyoning qolgan gismidan biron-bir tarzda
ajratilgan hagiqiy yoki xayoliy ob’ektlar yig'indisi,
agar: 1) bular o’rtasida mavjud bo’lgan alogalar,
elementlar berilgan; 2 ) tizim ichidagi elementlarning
har biri bo‘linmas hisoblanadi; 3) tizim butun tizimdan
tashqaridagi dunyo bilan o’zaro ta’sir giladi; 4) vaqt
bo’yicha evolyutsiya jarayonida elementlar o’rtasida
vagtning turli nugtalarida yakkama-yakka muvofiglik
o’'rnatilishi mumkin bo’lsa, to’plam bitta tizim
sifatida qaraladi deb ta’rif berilgan. V.A.Geodakyan
gidrogeologik ob’ektlar va jarayonlarni tizimli
o’rganishga ganday ehtiyoj borligini, ular ganday
vazifalarni bajarishini bayon etgan[7]. Gidrogeologik
tizimlarni matematik modellashtirish  L.Lukner,
V.M. Shestakovlar tomonidan, komp’yuterlarda
sonli modellashtirish  uslubiyot F.B.Abutaliyev,
U.U.Umarov, |.Habibullayevlarning ilmiy-tadqigot
ishlarida bayon etilgan[3,4,15,16,17]. Er osti suvlari

ko’rsatkichlari haqidagi va’lumotlarni ©’lchash,
uzatish va qayta ishlashni avtomatlashtirish
masalalari G. Djumanov, S.Hushvaqtov ilmiy

ishlarida bayon etilgan[8,18,21].

Asosiy qism
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Keyingi vyillarda gidrogeologik masalalarni
yechishda matematik usullar va kompyuterlar
yordamida matematik modellashtirisdebh  va

dasturlash jadal qo‘llaniimoqda. Ushbu usullardan
foydalanish fagat ob’ekt tizim sifatida taqdim
etilganda samarali bo’ladi, ya’ni modellashtiriigan
gidrogeologik ob’ektni murakkab tizim sifatida
tasavvur gilish zarur hisoblanadi[ 13,19].

Tizim o'zaro boglangan va ma’lum birlik,
yaxlitlikni tashkil etuvchi elementlar to’plamidir.

Tizimli tadqgiqot - bu tizimli xarakterdagi murakkab
ob’ektlarni o’rganishning umumiy tamoyillarini ishlab
chigadigan ilmiy fan.

Murakkab tizim - turli funktsiyalarni bajaradigan
ko’plab gismlar va elementlardan iborat. Tizimning
olchami fagat elementlar sonin va ularning
bog’lanishlarini, murakkabligi esa ularning birjinsli
bo’lmaganlic darajasi (heterojenligi)ni aks ettiradi.

Tizimning elementi - bu tizimning bir gismi
bo’lib, u bo’linmas deb garaladi, uning ichki tuzilishi
o’rganilmaydi.

N. N. Hojiboyev takidlaganiga amal qilgan holda
gidrogeologik tizim deganda yer osti suvlari bilan
sug‘orish tizimlari chegaralarida kanallar ta’sirida
namoyon bo‘ladigan rejim hosil giluvchi omillar
o‘rtasidagi munosabatlarning zamon va makonda
dinamik hususiyatga ega bo’lgan gidrodinamik tasifi
tushuniladi[19].

Gidrogeologik ob’ektlarning tizimliligi ayni paytda
tadqgiqgotchi tomonidan murakkab, o’zaro garama-
garshi va shu bilan birga o’zaro bog’liq xususiyatlari
va tavsiflarini tagqoslash natijasida intuitiv ravishda
idrok etiladi. Masalan, gidrogeologiya ob’ektlarini
fenomenologik tavsiflash jarayonida biz suv
gorizontlari tizimlari, bosimli suv tizimlari, suv olish
tizimlari, kuzatish, gidiruv va qazib olish quduglari,
grunt suvlarining tabiiy oqgimlari va boshqalar kabi
tushunchalarga tayanamiz[15,16,19]. Ularning har
biri ma’lum darajada o’zaro ta’sir giluvchi ma’lum bir
sonli elementlardan iborat deb taxmin qilinadi. Agar
tizimli (murakkab ) gidrogeologik ob’ektlar mavjud
bo’lsa, ularni tizimli o’rganish zarurati tug’iladi.

Ikkita tushunchani ajratib ko’rsatish kerak:
murakkab gidrogeologik ob’ektni tizim sifatida
organish va ushbu ob’ektni tizimli o’rganish.
Masalan, yer osti suvlarining o’ganilayogan hudud
yer eyer osti suv gorizontiga kirib kelishi, gorizontda
harakatlanishi va gorizontdan chiqib ketishi, suv
gatlamining tuzilishini aniglash vazifasi tizimli
tadqigotlarni talab gilmaydi. Buning uchun ob’ektni
gidrogeologik  o’rganishning tavsif usullaridan
foydalanish kifoya. Agar yer osti yoki sug’orish
suvlarining yaxlit ishlashini tavsiflash zarur bo’lsa,
unda turli xil ichki va tashqi o’zaro bog’lanishlarni
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dinamikasi — yer osti va yer ustki suvlarining turli
xil bog’lanishlarini, yer osti suvlari balansining turli
elementlarini, ularning tashqgi sun’iy va tabiiy omillar
bilanbog’ligligianiglash, ya’niyer ostiva ustkisuvlarini
bir butunlikda garash zarur bo’ladi. Shu bilan birga,
yer osti suvlari har xil turdagi bog’lanishlarga ega:
gidrodinamik, gidrokimyoviy, harorat va boshqalarga
ega. Bunday bog’lanish turlaridan biriga asoslangan
holda gidrogeologik ob’ektning yaxlit tizim sifatida
to’liq tavsifini berish optimal yechimni bermaydi.

Har bir aniq holatda biz gidrogeologik ob’ektning
ularda sodir bo’ladigan va insonning muhandislik,
meliorativ va agrotexnika faoliyati natijasida
yuzaga keladigan alohida tomonlarini  yoki
xususiyatlarini o’rganamiz. Bu hodisa va jarayonlar
geologik, gidrodinamik, gidrokimyoviy, biologik
va termodinamik munosabatlar bilan tavsiflanadi.
Gidrogeologik tadqgiqotlar yer osti suvlarining hosil
bo’lishi, harakatlanisi va sarflanishi jarayonlarida
yer osti suvlarining tabiiy va sun’iy omillar bilan
o’zaro ta’sirida sodir bo’ladigan sifat va miqdor
o’zgarishlarini bir vaqtning o’zida tasvirlash juda
murakkab.

Gidrogeologik tizim nazariyasini qurish, mavjud
g'oyalar tizimning boshqga xarakterga ega bo’lgan
alohidatomonlarinitavsiflashibilan murakkablashadi.
Masalan, yer osti suvlarini gidrodinamik tizim sifatida
matematik modellashtirish usullaridan foydalangan
holda tasvirlashda biz matematik tenglamalar
tizimidan foydalangan holda gidrogeologik ob’ektning
gidrodinamik munosabatlarini tasvirlaymiz, bunda
yer osti suvlari balansi elementlari tizimning
elementlari, balans tenglamalarining alohida
elementlari, yer osti suvlari esa butun gidrodinamik
tizim deb qaraladi. Lekin bunda gidrogeologik
obyektning gidrokimyoviy, termodinamik va boshqga
aloqalari hisobga olinmaydi. Agar biz yer osti suvlarini
ularning gidrokimyoviy bog’lanishlarini o’rganish
uchun kimyoviy tizim (eritma) sifatida ifodalasak , u
holda erigan va erimagan tuzlar, ularning kationlari
va anionlari tizimning elementlariga aylanadi. Ko'rib
turganingizdek, yer osti suvlarining tizim sifatidagi
bu ikki ko'rinishi (gidrodinamik va gidrokimyoviy)
bir-biriga mos kelmaydi, chunki ular murakkab
gidrogeologik ob’ektning individual o’ziga xos
xususiyatlarini, ularning faoliyatining ayrim jihatlarini
aks ettiradi. Ularni uyg’unlashtirish uchun birinchi
ikkita modelni o’z ichiga oluvchi uchinchi model
kerak bo’ladi, alohida modellar (quyi tizimlar) sifatida
ishlaydi. Ob’ekt haqidagi turli bilimlarni sintez qilish
uchun maxsus yaratilgan modelni V. A. Lefevre
konfigurant, V. N. Sadovskiy esa - metatizim deb
atashni taklif gilgan[9,12].

F. P. Savarenskiy, O. K - Lange , P. F. Shvetsov,
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G.V.Bogomolov, E.F.Pinneker, N.l.Plotnikov,
J.S.Sydykov, A.B.Sitnikovalar  takidalaganiga
ko'ra, gidrogeologik tizimning tuzilishi (metatizim)
gidrogeologiyaning o‘rganish ob’yektidir.
Gidrogeologik tizim - geologik, gidrodinamik,
gidrogeokimyoviy va boshqa ichki alogalar va tashqi
tabiiy va sun’iy omillar o’zaro ta’siri bilan tavsiflangan
“yer osti suvlari” va “geologik muhit” tizimlarining
birlashishi  (integratsiyasi). Bunday modelning
barcha xususiyatlarini tavsiflash nazariy tadqigot
muammosidir[13].

Gidrogeologik tizimning ta’rifiga asoslanib
(metatizim) uning faoliyatini o’ziga xos tomonlarini
aks ettiruvchi turli quyi tizimlar- modellarni qurish

mumkin. Masalan, yer osti suvlari elementlari yer
osti suvlari balansidan tashkil topgan gidrodinamik
tizim sifatida garalsa, yer osti suvlari zaxiralarni
hisoblash, gidrogeologik va meliorativ prognozlar
bilan  shug’ullanadigan  gidrogeologlar  uchun
tadqigot ob’ekti bo’lib hisoblanadi.

Yer osti va yer ustki suvlarining o’zaro ta’ziri
natijasida geofiltratsiya jarayonini yuzaga kelishi,
gorizontal va vertukal suv almashinuvi fonida yer
osti suvlarining shakllanishi va harakatini, yer
osti suv balansi elementlarining gidrodinamik
munosabatlarini ifodalovchi gidrogeologik tizim
sifatida ko’rib chigamiz (1-rasm).

1-rasm. Gidrogeologik tizimning tuzilishi.

Ushbu sxemada E1 - yer usti suv ogimlari
va kanallardan filtratsiya, E2 - yog'ingarchilik
infiltratsiyasi, E3 - sug’orish suvi, E4 — qudugdan
chigayotgan suv, E5 - zovurga sizib chigish, E6 -
bug’lanish, E7 - gorizontlar orasidagi bog’lanish, E8
- yer osti ogimini kirib kelishi, E9 - yer osti oqgimini
chiqib ketishi, E10 - asosiy gorizontlar bilan o’zaro
ta’sir - tizim elementlari.

Barcha elementlar o’zgaruvchan, o’zaro
bog’langan va elementlardan biridagi har qanday
o’'zgarish yer osti suvlarining umumiy hajmi va

sathida aks etadi.

Shunday qilib, yer osti suvlarini tizim sifatida
quyidagicha ifodalash mumekin:

S,, ={VE;i=1,n},

bu yerda i - tizim elementlari soni, U -yig’indi
belgisi.

Geologik muhit suv o’tkazuvchi jinslarning filtrlash
xususiyatlari bilan tavsiflanadi va ularni quyidagicha
ifodalash mumkin:

S, ={VUF;F, =k.F,=m,F,=T,F, = u,F;= ' ,F,=a,.F,=a,},

bu yerda: Fj - geologik muhit elementlari, k - filtrlash koeffitsienti, m — suv gatlamining qalinligi, T - suv
gatlamining o’tkazuvchanligi, £, 1 ,a,,d, - Mos ravishda yuqori va quyi suv gatlamlaridagi tog’ jinslarining

suv berish qobiliyati.

Gidrogeologik tizimning ta’rifiga asoslanib, uni tizim sifatida quyidagicha ifodalsh mumekin:

Srr = {Sﬂ,B N Gs} Sec = {So.s M Sm}
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bu vyerda: U -ko'rsatma
gidrogeologik tizim.

belgisi, S;. -

Shunday qilib, gidrogeologik ob’ekt tizimlar
shaklida taqdim etiladi. Agar tizimli (murakkab)
gidrogeologik ob’ektlar mavjud bo’lsa, ularni tizimli
o’rganish zarurati tug’iladi.

Yer osti suvlari kabi ob’ektning ichki tuzilishini
tavsiflash bilan bog’liq tizimli tadqigotning asosiy
tushunchalari tizim, aloqa, element, atrof-muhit,
yaxlitlik, tuzilish, tashkil etish va boshqgalardir. Yer
osti suvlarining tizimli ko’rinishining muvofigligini
ko’rib chigadigan bo’lsak, tabiiy ob’ektlarni tavsiflash
uchun tuzilgan ta’riflarda yoki adabiyotda tabiiy,
igtisodiy, ijtimoiy, texnik va boshqa tizimlarni
tavsiflash uchun mo’ljallangan universal ta'rif yo'q.
Tizimlarning har bir sinfi uchun tegishli ta'riflar
to’plami tuzilgan.Masalan yuqorida keltirilgan L. A.
Blumenfeld tomonidan taklif gilingan ta’rif , qaysidir
ma’noda universal deb etirof etiladi. Ushbu ta’rifga
ko'ra, yer osti suvlari tizim sifatida, birinchidan, turli
xil ijobiy va salbiy balans elementlari birikmasidan
iborat; ikkinchidan, barcha elementlar bir-biriga
bog'langan va ularning o’zaro ta’siri ularning
zaxiralari va sath rejimining o’zgarishida ifodalanadi;
uchinchidan, yer osti suvlarining zahiralari va
sath rejimi bir butunlikda tavsiflangan. Ushbu
elementlarning umumiyligi, ularning o’zaro alogalari,
yer osti suvlarini tashqgi dunyo bilan, ya’'ni suv bilan
aralashdigan jinslar va boshga suvli gatlamlar bilan
o’zaro ta’sir giluvchi tizim sifatida tavsiflaydi. Bundan
tashqari, L.A.Blumenfeldga ko'ra , ushbu darajadagi
tizimning “elementi” bo’linmasdir. Yer osti suvlari
balansi elementlarini tizim elementlari sifatida
ko’rsatish fagat yer osti suvlarini tizim sifatida ko’rib
chigish uchun amal giladi, ya’ni balans elementlari
turli tarkibiy qismlardan iborat bo’lishi mumkin,
ammo butun tizimni tavsiflashda ularning tarkibi va
xususiyatlari hisobga olinmaydi. Balans elementlari
- bu tizimning “minimal tarkibiy qismlari yoki uning
bo’linishning maksimal chegarasi” bo’lgan o’zaro
bog’langan elementlarida aks etadi.

Ushbu tizimning xususiyati shundaki, uning
elementlari dinamik, o’zgaruvchan bo’lib, buning
natijasida bargarorlik va uning tuzilishi ularning
mubozanatiga bog’ligq. Elementlarning o’zgarish
dinamikasi iglim, geologik sharoitga, shuningdek,
insonning muhandislik va agrotexnika faoliyatiga
bog’liq bo’lganligi sababli, biz ko’rib chigayotgan
tizimning barqarorligi tasodifiylik xususiyatiga ega.
Bunday tizimlar, tasnifiga ko’ra, tizimli tadgigotining
o’rganish ob’ekti bo’lgan murakkab tizimlar toifasiga
kiradi[12].

Gidrogeologik ob’ektlar va jarayonlarni tizimli
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o’rganishga ganday ehtiyoj borligini, ular qanday
vazifalarni bajarishini V.A.Geodakyan [7] shunday
ta’kidlaydi, tizimlarni  o‘rganishda, printsipial
jihatdan, tizimlar xatti-harakati bilan bog‘liq bo‘lgan
bir xil ketma-ketlikdagi qiyinchilikning kuchayishi
masalalari hal qilinadi: 1) tizimlar xatti-harakatlarini
tavsiflash, 2) xatti-harakatlarni tushuntirish, 3)
xarakterini bashorat qilish, 4) xatti-harakatlarni
boshqarish, 5) muayyan xatti-harakatlarga ega
tizimlarni yaratish.

Gidrogeologik tizimlarning harakatlarini
tavsiflash va tushuntirish. O’zbekiston hududining
gidrogeologik sharoitlarini (gidrogeologik tizimlarni)
o’rganish (tavsiflash) va olingan ma’lumotlarni
ilmiy jihatdan umumlashtirish natijalari asosida
ilmiy muassasalar tomonidan keng ko’lamli ishlar
amalga oshiriimoqda. Oxirgi yigirma yil ichida ko‘p
qgirrali gidrogeologik tadqgigotlar natijasida juda katta
migdordagi materiallar to‘plandi. Mamlakatning
alohida hududlarida batafsil tadgiqotlar olib borildi.
Hozirgi vagtda Qashqadaryo hududidagi asosiy suv
gatlamlarining mintagaviy ekspluatatsion yer osti
suv zahiralari baholangan, cho‘l-yaylov zonalarida
yer osti suvlarining yirik resurslari aniglangan va
o‘rganilgan [20].

Gidrogeologik tizimlarning harakatlarini prognoz
qgilish. Individual o’ziga xos xususiyatlarni (sath
rejimi, ekspluatatsiya zahiralari va boshgalar),
gidrogeologik tizimlarning harakatlarini bashorat
gilish usullari juda yaxshi ishlab chiqgilgan va
adabiyotlarda yoritilgan. Xususan, gidrogeologik-

meliorativ. va boshqa prognozlarga nisbatan
go‘llaniladigan mavjud hisoblash usullari
N.N.Xojiboyev, V.G.Samoylenko[20], analogli

modellashtirish usullari L.Lukner, V.M.Shestakov
[10] EHMda sonli wusullari F.A.Abutaliyev va
boshqgalar tomonidan tizimlashtiriigan va batafsil
ko'rib chiqilgan[3,4,17].

Gidrogeologik tizimlarning harakatlarini nazorat
gilish  sug’oriladigan maydonlarning meliorativ
holatini saglash, yer osti suvlarini sho’rlantirishi, yer
osti suvlari sathini talab gilinadigan chegaralarda
saqlash, suv olish inshootlarining muayyan ish
rejimini saglash va boshqgalar uchun zarurdir.
Sug’orishni  tartibga solishning umumiy ilmiy
tamoyillari, yer osti suvlarining rejimlari D.M.Kats [9],
yer osti suvlari zahiralarini boshqgarish - N.I.Plotnikov,
N.A.Plotnikov, K.l.Sychev [11], L.S.Yazvin[22],
AX.Altshul [5], U.Umarov[15] va boshqalar
tomonidan ishlab chigilgan..

Hozirgi vaqgtda asosiy sa’y-harakatlar rivojlanish
va sug’orish uchun istigbolli keng hududlarning
gidrogeologik tizimlarining xatti-harakatlarini
tavsiflash va tushuntirish muammolarini  hal
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gilishga garatilgan. Shu bilan birga, ularning xatti-
harakatlarini bashorat qilish masalalari ko'rib
chigiladi. Bu masalalar ko’pincha rivojlangan yoki
rivojlangan hududlarning gidrogeologik tizimlarini
o’rganish jarayonida turli xil sun’ly gidrotexnika
inshootlarining ta’sirini hisobga olgan holda ko’rib
chigiladi. Ko’pincha, ushbu tadqigotlarning tafsilotlari
gidrogeologik tizimlarning harakatlarini boshqarish
muammolarini hal gilish uchun yetarli emas.

Xorijiy va mahalliy adabiyotlarda gidrogeologik
ob’ektlarni tizimli tasvirlash, ularning rejimi va
zahiralarini  kompyuterda  modellashtirish  va
boshgarishga alohida e’tibor garatilgan. R.A.Yang
va |.D.Bredexoft[23] ishlarida yer usti suv ogimi va

yer osti suvlari o‘rtasidagi o‘zaro bog’lanish tizim
sifatida ko‘rib chigiladi, uning daryo ogimi va yer
osti suvlarini olishga bo‘lgan munosabati hal qilish
matematik modellashtirish yordamida o‘rganiladi.
F.B.Abutaliyev va boshqgalar tomonidan yer osti
va vyer ustki suvlarini birgalikdagi harakatlarini
komp’yuterda sonli modellashtirish va amaliy
gidrogeologik masalalarni yechi metodologiyasi
yaratilgan[4,16,17].

So'ngi yillarda gidrogeologik tizimlarni complex
o’rganish va ularni boshgarish magsadida 2-rasmda
keltirilgan avtomatlashtiriigan monitoring tizimlarini
yaratish borasida keng gamrovli ilmiy-tadqigot ishlari
olib borilmoqda[8,18,21].

2-rasm. Avtomatlashtiriigan monitoring tizimini amalga oshirish qurilmasi vositalarining tuzilishi

Xulosa

Sug’oriladigan huhudlarda yer ustki va yer osti
suvlarini birgalikdagi harakatlarini o’rganish uchun
albatta ularni murakkab tizim sifatida tasavvur etib,
ularning matematik modellarini qurish, sonli yechish
usullarini ishlab chigish va dasturiy ta’minotini
yaratish 0’z yechimini kutayotgan masalalardan
hisoblanadi. Sug’oriladigan aynigsa takroriy ekin
ekiladigan hududlarda yer osti subvlari sathini
o’zgarishini o’rganish va uni boshqarishda tizimli
yondoshuv samarali hulosalar chiqarishda o’ta
muhum. Gidrogeolodik tizimlarda avtomatlashtirilgan
monitoring tizimlarinidan foydalanish yer
osti suvlarining holati, sathi, kimyoviy tarkibi,
temperaturasi va boshqga parametrlarini o’lchash,
olingan ma’lumotlarni uzatish, ularni ma’lumotlar
bazasida saglash hamda gayta ishish imkoniyatlarini
yaratadi.
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SUHcTuTYT MmatemaTtumkm um B.M.PomaHoeckoro AH PY3

AHHoTauums. B ctaTbe paccmaTtpuBaoTcst Ipobnembl U nepcnekTuBbl pa3snutus STEAM-
obpasoBaHus B Y3bekucTaHe. MccnegoBaHve BbISIBNSIET OCHOBHbIE MPENATCTBUSA
Ha nyTu Kk addekTnBHOMy BHegpeHuto STEAM-o6pa3oBaHus, BKMYas HeOoCTaToK
MaTepuanbHO-TEXHUYECKON Ga3sbl, HEXBaTKy KBannuUUMPOBaHHLIX NpenoaaBaTenen,
ycTapeBlIMe Yy4yebHble MporpamMmmbl, HU3KUA YpPOBEHb MOTUBALWMW CTYOEHTOB U
reHoepHoe HepaBeHCTBO. B cratbe ocoboe BHMMaHWe ypensieTcs HeobXxoanmocTu
KOMMMeKcHoro nogxoga kK pedopmam B cucteme STEAM-o6pasoBaHus anis
NMOArOTOBKN BbICOKOKBANMUPMUMPOBAHHBIX CNeLManMcToB, CnocobHbIX cnocobcTBoBaTh
3KOHOMMWYECKOMY POCTY M UHHOBALMOHHOMY pa3BuUTUO Y3bekucTaHa.

KnroueBble cnoBa: o6yyeHue, obpasosaHue, cucmema 0bpa3gaHusi, UHmeepupo8aHHhbIl
nodxod, STEAM-o6pasosaHue.

STEAM-education in Uzbekistan: problems
and prospects of development

Chay Zoya Sergeevna'?, Mukhiddinova Okila Tulkin qizi?®

"Tashkent International University of Education
2Tashkent University of Information Technologies named after Muhammad Al-
Khwarizmi
3V.I.Romanovsky Institute of Mathematics of the Academy of Sciences of the
Republic of Uzbekistan

Abstract. The article discusses the problems and prospects of the development of
STEAM education in Uzbekistan. The study identifies the main obstacles to the effective
implementation of STEAM education, including a lack of material and technical base, a
shortage of qualified teachers, outdated curricula, low student motivation and gender
inequality. The article pays special attention to the need for an integrated approach to
reforms in the STEAM education system to train highly qualified specialists who can
contribute to economic growth and innovative development of Uzbekistan.

Keywords: training, education, education system, integrated approach, STEAM
education.

BBeneHue obpasoBaHue (Science, Technology,

B yCroBUsIX rmob6anbHoin  Engineering,  Arts,  Mathematics)
TpaHcopMaLmm coBpemeHHoro MNPEACTaBnseT cobon  WHTerpauuio
06pa3OBaH|/|;| WHTErpupytoLmne €CTeCTBEHHbIX HaykK, TeXHOﬂOFV"Z,
nooxodbl K oByyeHuio cTaHoBsitcs  VHXEHEpWM, UCKyccTBa U MaTemaTuki
BCE Gonee akTyanbHbIMU MOCKONbKy B eanHyto obpa3zoBaterbHyto
MOATOTOBKA  crieunManucToB  ans  KoHUenuuio. 31O HanpaeneHue
BCEX cdep OKOHOMMKM TpeGyer CTano akTyanbHbIM B CUNY HanMuus
HamMunMsa  KOMMMEKCHbIX  3HaHuin B HeM MEXANCLIMMITMHAPHOTO
n HaBbIKOB, HauynHas c aTana noaxoaa, pa3BnTuA KpUTn4eckoro

JOLLKOMbHOro obpasoBaHus. STEAM- W KPEaTMBHOTO MbILLMEHNSA, paHHew
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NOArOTOBKM K  COBPEMEHHbIM  npodeccusam,
¢$OpMMPOBAHMNIO WHHOBALMOHHbIX HaBblkOB. [ns
COBPEMEHHOTO Y30ekucTaHa, CTpeMswemMycs K
fonbler TexHomnorM3aumM U - umMdpoBasnaumm
9KOHOMMUKE, BHEpEHNIO WHHOBALIMOHHbIX
TEXHOJOIMI He TONbKO B 0Opa3oBaHue, HO U apyrue
chepbl, STEAM-06pa3oBaHme, 6e3yCnoBHO, HOCUT
aKTyanbHbIA xapaktep. [ononHserca 9To M Tem,
yTo C rnobanu3aumven pbIHOK Tpyda CTaHOBUTCS
Bce Oonee KOHKypeHTHbIM. STEAM-obpa3oBaHue
MOXeT MOMOYb y30eKCKMM CTydeHTam u paboyen
cune pasBUTb HaBblkM, BOCTpebOBaHHbIE Ha
MEXOYHApOAHOM YpPOBHE, Takue Kak Kputmyeckoe
MbILUSIEHWE, TBOPYECKMA MNOAXOL K  PELLUEHUIO
nNpo6riemM n TeEXHNYeckas KOMNETEHTHOCTb.

0O630p nuTepaTypbl
B o6bnactn STEAM-06pa3oBaHNs KOMMMEKCHbIE

HayyHble M negarormdeckne  uccrnegoBaHus
NPOBOAWMMNCH TakKUMKN aBTopamu, kKak T.AHMCUMOBA,
T.Bonocoseu, A.lopodbeesa, H.Cornory®,
A.ABa3boeB, M.>KamanguHoBa, M.BangxaHos,
X.Kapumos, P.BekbaeB " P.JasuaoBa.

UccneposaTtens T.AHUCMMOBa caenana OCHOBHOW
¢doKyC Ha WHHOBaUMOHHOM acnekte STEAM-
obpasoBaHus B uHgyctpum [1]; T.Bonocosel
paccmaTpvBana [AdaHHbIi  MOAX04 B pamkax
OOLLKONBbHOrO W HavanbHoro obpasoBaHus [2];
A.[JopodeeBa aHanuaupoBana coctosHne STEAM-
ob6pa3oBaHus B 3apybexHblx cTpaHax [3]; H.Conory6
uccnegosana ocobeHHoctn STEAM-nogoxoga B
00yyeHMn ecTtecTBeHHbIM Haykam [4]; A.ABa3boeB
n M. KamangnHosa nayymnm CyLHOCTb TEXHONOMu
STEAM-o6pasoBaHus. AeTopbl  M.BangxaHos,
X.Kapumos, P.BekbaeB " P.JaBnaosa
paccmatpuBann STEAM-o6pasoBaHMe B pamkax
€ro KOMIMMEKCHOro XapakTtepa W OCBeLleHMEM
TEopeTUKo-MeTogudeckoro dyHgameHTa [OaHHOro
nogxoga [5].

Metoponorus

B paHHOM cTaTbe aBTOpPbl MPUMEHSINU Takue
MeTOoAdbl, Kak aHanuM3 u cuHTe3, o0606LWeHne
N cpaBHUTEmNbHbIM aHanui. [lpumeHas wmeTon
aHanusa, aBTOpbl M3yyanu TeKyllee COCTOsHME
pa3sutus STEAM-oGpas3oBaHusi B Y30ekuctaHe
N NpyM nomMowm MeTodbl CUHTE3a dopmMupoBanu
LenocTHoe BUAEHNe [aHHoro Bonpoca.
CpaBHUTENbHBIM aHanuM3 MNO3BOMMM COMNOCTaBUTb
STEAM-obpasoBaHve B Y3bekuctaHe wu 3a
pybexxoM Ans BbIBEAEHUS KITHOYEBbLIX TEHOEHUUN.
Mpn nomowm o606LieHMs aBTOpaMu ObIM AaHbl
OCHOBHbI€E BbIBObI N0 PAaCCMOTPEHHON Npobneme.

PesynbTaTtbl U 06CyxaeHue
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B nocnegHee Bpemsi 0COBEHHO MONYMSAPHbLIM
CcTaHoBUTCHA Tak HasbiBaemoe STEAM-o6pasosaHue.
Bo MHOrux permoHax Hallewn cTpaHbl OTKpbIBaOTCA
npesvaeHTCKMe LUKOMbl C ydacTUeM MHOCTPaHHbIX
crneumanucTos, crevumanuanpytomecs Ha
yrnybneHHom npenogasaHun STEAM-npenmeTos,
HanpaBsreHHble Ha 6ornee LWMPOKMIN OXBaT MOMOAEXU
Hay4HO-TEXHMYeCKMM obpasoBaHMeM M cosgaHue
ONs X YCMELWHOro pasBuTUs  GnaronpusTHbIX
BO3MOXHOCTeWN. Tak,Hanpumep, B TallkeHTe co3faHbl

OBa  TOCYAAPCTBEHHbIX  CrneunanManpoBaHHbIX
y4ebHbIX 3aBefeHuss ans yrnyGrneHHOro usyyYeHus
MHOPMALMOHHBIX  TEXHOMOMMIA, TOYHbIX  Hayk,
A9POKOCMUYECKUX HAyK M acTpoHoMuu. JITO
cneumanuanpoBaHHas rocygapcTBeHHas
obweobpa3soBaTenbHasi LIKONa-uHTepHaT

umeHn Mwupso Ynyrbeka u crneunannsmpoBaHHas
wkona yrnybneHHoro obpasoBaHus B o0bnacTtu
WHOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOMOIMN
umeHn Myxammaga anb-Xopeamu. B 2015 rogy B
TawkeHTe Obina co3gaHa nepsasi YacTHasi LWKona
poboTtoTexHnkn — «Pobokmac obpasoBaHue», roe
NPOBOAAT 3aHATUA MO pobOTOTEXHMKE, OCHOBaM
nporpammupoBaHus 1 T.4. B 2017 rogy oTkpbinach
Artel Global School — 4acTHoe obpasoBaTenbHoe
yupexageHve, OpuUeHTUpoBaHHOE Ha yrnybneHHoe
n3yyeHve maTtemaTuku, OU3NMKM U XuMun. Takxe
aKTMBHO  paboTaloT  APTENbHbLIN  TEXHUKYM,
«OpyanTHoe obGpasoBaHuey, «3IBpuKa» W gpyrue
YacTHble LUKOIbI.

Yto xe Takoe STEAM-o6pasoBaHne? B Havane
OBajuatb NepBOro Beka HaumoHanbHbIA Hay4HbIN
doHa CLUA cospgan cuctemy obpasoBaHms STEAM
(Science, Technology, Engineering, Mathematics)
a STEAM (Science, Technology, Engineering,
Art, Mathematics) ¢ uenbo npegcraBuTb HOBOE
obpasoBaTenbHoe Hanpaenewne [7; 8; 9],
Npu3BaHHOE YCTPaHUTb HEeXBATKy TEeXHUYECKUX
cneuvanuctoB B cTpaHe. [locne aToro B
akageMmnyecKknx usgaHusix n cpencrteax MaccoBoOM
nHdopmaumm cTanu MosBNSATLCA MNepBble WAEU
06 aTtom obpasoBaHuMK. C Tex nNop pasBuUTME 3TOMN
dopmbl 0Opas3oBaHMA CTano OAHOM M3 BaXHbIX
cTpatermn rocygapctBeHHon nonutukn  CLUA.
Mo3xe, B ¢cBA3N ¢ rnobanbHbIM TEXHOMOrMYECKNM
NpOrpeccom, OH CTan pacrnpoCTPaHATLCS MO BCEMY
MUpy.

STEAM —  obpasoBaTenbHas  Mopfenb,
obbeauHALWAasa €eCTEeCTBEHHbIE W MHXEHEpPHbIe
HaykM B €OWHYI0 B3aMMOCBSI3@HHYKD CUCTEMY.
OH npeanonaraeT u3yyeHWe TakuMx MPeaMETOB,
Kak usmka, matematuka n buonorusi, B pamkax
KOHKpETHOM y4ebHOoW nporpammbl, a Takke WX
WHTErpaumio B HOBYKD CUCTEMY, T.€. LUKOSIbHblE
npegMeTbl MPEenofarTCad C TOYKM  3pEeHMs KX
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B3aMMO3aBUCUMOCTU. Y4YeHble YTBEPXOAlT, YTO
Takoe LUEernocTHOe uccnegosaHue  nossonser
paccmatpuBaTb M pewartb npobrnembl B Gonee
LUMPOKOM K rnobaneHoM MacliTabe, a He No YacTsaMm,
onupasicb TONbKO Ha ofHy obnacTb. OTOT MOAXOA
onpefensieT OCHOBHOW acnekT 1 OCHOBHOW NPUHLMM
STEAM-06pasoBaHMs —  MeXOUCLMNIIMHAPHYIO
nHTerpaumio. NpuMeHeHne 3HaHWM Ha npakTuke,
TO €CTb pelleHne NpakTMYeckux 3agay — eLle oavH
npuvHUMN  Takoro obpasoBaHus. KpeaTuMBHOCTb
M HOBATOPCTBO,  KPUTUYECKOE  MbILUfIEHMWE,
On3anHepckas paboTa Takke ABNSTCA OCHOBHbIMU
ocobeHHOCTsAMM aTOoro obpasoBaHusa. [loTomy 4TO
COBPEMEHHOMY 06LLecTBY HYXHbl CreLmanucTsbl,
KOTOpble MbICNAT TBOPYECKM, YMEHT MpPUHMMATb

WHHOBALUMOHHbIE  TMbKMe peweHuna, obnagatot
LLINPOKNM Kpyrosopom n ynpaslieH4eCKnMMun
HaBblKaMW.

Mouyemy pacteT Ha Hero cnpoc? CerogHs
abutypmeHTol MoryT uaydate STEAM B BeayLimx
yHuBepcuteTax Benukobputanun, Lsenuapuu,
FepmaHunn, CwuHranypa, AnoHMM u Opyrux cTpaH
[10; 11; 12]. TloTOMy 4YTO OCHOBHOE HanpaBfeHue
MHOMMX YHMBEPCUTETOB 3TUX CTpaH OCHOBAHO
Ha UMAPOBBIX TEXHOMOMMAX W  WHHOBALMSX.
OHM cTpeMaTca  NPUMEHSATb  OOCTUXKEHUS B
obnactn BigData, WCKyCCTBEHHOrO WHTENNEKTAa,
TEXHOorm4eckoro obyyeHns B obpasoBaTenbHOM
npouecce W MOAroTOBUTE Kak MOXHO Oornblue
BbICOKOKBanMuLMPOBaHHbIX crneunanncTos
ONs  30paBooOXpaHeHusl,  GaHKOBCKOro  Aena,
NPOMBILLIIEHHOCTU U CENbCKOro Xo3ancTea. CerogHs
nuaepamun pbiHKa Tpyda SBMASTCS Cneunanucbl,
KOTOpble He TOMbKO pas3bupalrTcs B TEXHOMOIUSX,
HO M MMEIOT BO3MOXXHOCTb 3(PEKTUBHO NPUMEHSATD
CBOW 3HAHWSA ANsl pelleHMst KOHKPETHbIX 3agady B
pasnu4yHbIX obnactax. Hanpumep, no craTuctuke
BcemupHoro 3KOHOMMYECKOrO dopyma,
BaXXKHEMLUMMMN HaBblkaMM COBPEMEHHOro OGu3Heca
ABMSAIOTCA peLleHne CMOXHbIX 3a4ad, KpuTnyeckoe
M TBOPYECKOE  MbILLIIEHNE. PaboTtopartenu
LUEHAT HaBblkK, npuobpeTaemble CTyaeHTamu
no cneuunanbHoctam STEAM. Cnpoc Ha Takmx
cneumManncToB yBeNMYMBAETCHA C KaXAblM OL4OM.
370 06BACHAETCA CKOPOCTBIO Pa3BUTUS TEXHOMOMNN,
HenocpeacTBEHHO CBSA3AHHbIX C  KOHKPETHbIMU
Haykamu. o gaHHbIM HauuoHanbHOro Hay4Horo
doHpa CLWIA, 80% BakaHcuiA, KoTOpble OyayT
OOCTYIMHbI B CriegyloLeM AecAaTuneTumn, notpedyroT
OT couckaTenem maTemMaTU4eCKUX HaBbIKOB U
TEXHOMOrMYECKNX 3HaHWW. 10 MHEHMIO y4YeHbIX,
kBanudpukaums B obractm IT m Data Science
HeobXxo4MMa KaxkgoMy ChneumanucTy, CBA3aHHOMY
C  TexHonormyeckmm  passutnem  obuiecTsa.
Hanpumep, B 2020 rogy npoMbILWfEHHbIE
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npeanpusatusa Kutasa nonydunnu 6onee 4 TpunnnmoHoB
OONnapoB AOMNOMHWTENbHbIX AOXOA4OB 3a cyeT
umdposbix TexHonoruu. Mo oueHkam McKinsey, 3a
cyeT BHegpeHusa metogoB Data Science B cuctemy
3gpaBooxpaHeHuss CLUA GygeTr cakoHOMMEHO Ao
450 munnuoHoB gonnapos nnn 17% Bcero otogxeTa
oTpacnw.

KakoBbl e  MepcnekTuBbl  peanusayuun
STEAM - obpasoBaHus B  Y3bekucraHe?
Mpexae Bcero, HeobGXoOAMMO LUMPOKO BHEAPSTb
anddepeHuMpoBaHHoe 06pasoBaHMe LUKOSIbHUKOB
B HalleW cTpaHe, BbISBNATb Y AeTeil cnocobHOCTb

K ocBoeHuto STEAM-npeametoB. OnpegeneHuve
cnocobBHocTemn ManbyYnMkoB U  OEeBOYEeK - —
MHOrFOrpaHHbLI 1M No3TanHeln  npouecc. Ero

criedyeT HauMHaTb C MepBbIX NeT XM3HU pebeHka.
Pogutenn pormkHbl CTPEMUTLCS pasBuMBaTb CBOMX
AeTell MMEHHO B TeX HanpaBlieHusiX, K KOTOpbIM
pebeHok Gonblue NposiBNAeT uHTepec. B To xe
BPEMS BaXXHO MOMHWUTb, YTO AETU OYeHb MOGUIbHbI,
YyTOBbl YEeMy-TO HayyuTbCs B paHHEM BO3pacTe.
[owkonbHble oGpa3oBaTenbHble YYPEXOEHUs |
HavasbHble Krnaccbl Takke AOIMKHbI OCHOBbLIBATbLCS
Ha AuddepeHUMpoBaHHOM OGyYeHUN C Y4eToM
UHOMBUAYANbHO-TUNOMOIMYECKUX  ocobeHHocTel
BOCMUTaHHUKOB.

HemanoBaxHyio ponb wurpaeTr noarotoBka
no npegmeram STEAM kBannduumpoBaHHbIX
negaroroB, KOTOpble CMOMyT  CUCTEMaTUYeCKM
W OWHAMWYHO MOBbLIWATL WHTEpPeC W  3HaHuA
Marnb4MKOB M AeBOYeK Mo 3TMM npeaMeTaMm 3a
CYeT WCMONb30BaHUA WHHOBALMOHHBIX METOO0B
oByyeHus.

PacTywaa notpebHOCTb B TEXHMYECKUX
cneunanucrax nopoxaaet HeobXxoauMoCTb
nogaepxkn n passutna STEAM-o6pasoBaHus co
CTOPOHbI rocyaapcTBa. Tak, HanpuMmep, CTyAeHTam,
oby4yarwmmca no cneuuansHoctam STEAM B
CUWA, bygeT npepocTaBrneHa npoaneHHas Busa U
BblAeneHbl pasnuuHble cTtuneHaun. PaspaboTtaHbl

nporpamMmmbl  COTpyAHMYECTBa YHUBEpPCUTETa C
BbICOKOTEXHOJIOTMYHBbIMWX  KOMMNAaHUAMMW. Cne,qyeT
YyUUTbIBaTh, YTO NPV BBICTPOM pa3BUTUM TEXHOSOTUIA
TeXHU4eckune HaBbIKM ObicTpO MoparnbHO
ycTapeBatoT.

YT0obbI npaBubHO pearmpoBaTtb n
afjanTupoBaTbCa K MEHsLWencs  oTpacnu,
HeobxooMMo aKTUBU3UpPOBaTb npouecc

NnepenoaroToBkM cneumanncToB. Takum obpasom,
cneuManucty npuaeTcs YYMmTbCA  BCHO  XKM3Hb
M  NOBblWATb YpPOBEHb  MNPOdECCUOHAIbLHON
NnoaroTOBKMN. O heKTUBHBIN MEXaHU3M
obecneyeHnsi HenpepbIBHOCTM Takoro oOy4eHus
npegnonaraet ncnonb3oBaHue KnacTtepos
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Kak 3MNeMeHTOB CUCTEMBI MOBbILLEHMS
npodeccnoHanbHONn NoAroTOBKWU, MEPEnoaroToBKM
MW MNOBbIWEHNS KBanudukauum cneumanvctoB B
chepe obpasoBaHus. CTpemuTenbHoe pasBuTue
TEXHOMNOMMIN, NHHOBALMOHHBIA NOAXo4 K pasBuUTUIO
BCEX CTOPOH >U3HM obliectBa TpeOyloT pasBuTus
STEAM-obpasoBaHuss C  Lenbld  MOArOTOBKM
BbICOKOKBanM@uLUMPOBaHHbIX KagpoB, CMOCOBHbIX
obecneuntb TEXHOMOrMYeCcKM NPOABUHYTHIN
YPOBEHb WU3HW pPa3BUTON CTPaHbl, K KOTOPOMY
Mbl CTPEMUMCS, a Hawa CcTpaHa uMeeT Bce
HeobXxo4MMble pecypchl AN TaKoro pasBuTuUs.

3aknovyeHue

STEAM-o6pasoBaHue B Y3bekucraHe
HaxodMTCA Ha 3Tane axkTMBHOIO pas3BuUTUA WU
TpebyeT 3HAYUTENbHBIX YCUMWMIA AN OOCTWKEHUS
nocTaBneHHbIX Lenen. B xoge uccnegosaHus Obinm
BbISIBNEHbI KItoyeBble NpobrieMbl, NpensiTcTByowmne
apcbekTMBHOMY BHeapeHuto 1 passutuio STEAM-
obpa3oBaHusl, a Takke onpeaeneHbl NepCrneKkTMBEl,
KOTOpble MOryT CMOCOGCTBOBATb  YIy4LUEHMIO
cuTyauun. Y3bekuctaH obrnagaet 3HAYUTENbHBLIM
noteHumanom ans pasputus STEAM-obpasoBaHus,
YTO  MOXeT CcTaTb  K4yeBbIM  HaKTOPOM
3KOHOMMYECKOTO POCTa N MHHOBALIMOHHOIO Pa3BUTUSA
CTpaHbl. [ns JOCTMXKEHMS 3TUX Uenen Heobxogumo
KOMMIIEKCHOE pEeLUEeHNEe BbISIBIIEHHbIX Mpobnem,
BKIIOYAKOLLEE MOOEPHM3aUNIO  MHPaCTPYKTYpbI,
noBbllLeHMe  KBanudukauum npenogaBaTenen,
OBHOBrEeHNe y4yebHbIX nporpamm, MOTMBALMUIO
CTYOEHTOB 1 NPOABWXEHNE reHOEepHOro paBeHcTBa.
PasButue STEAM-o06pasoBaHus no3BonuT
Y30eKkncTaHy MNOAroTOBUTL  KBanmMdULUMPOBaHHbIX
cneunanncToB, CNOCOOHbBIX BHECTU 3HAYUMBbIV BKNag,
B Hay4YHO-TEXHUYECKUA MpPOrpecc, 3KOHOMUYEeckKoe
npoLBeTaHNe U YCTOWYMBOE pas3BUTME CTpaHbl B
YCroBuaAX rnobanbHON KOHKYPEHLIMN.
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Western pedagogy

Saidova Kamola Uskanbaevna
Tashkent International University of Education, Tashkent, Uzbekistan

Abstract. The article analyzes the features of individualization and self-improvement
in Western pedagogy, based on the ideas of Augustine, Jean-Jacques Rousseau,
Immanuel Kant, Friedrich Froebel, Maria Montessori, Janusz Korczak, and Lev Vygotsky.
It examines how these thinkers’ ideas have shaped modern approaches to education,
focusing on personal development, self-awareness, and moral education. Augustine
emphasized spiritual self-improvement, Rousseau emphasized the freedom and natural
goodness of the child, Kant emphasized education through reason and autonomy, Froebel
emphasized the importance of play as a means of development, Montessori emphasized
an individual approach to learning, Korczak emphasized respect for children’s rights, and
Vygotsky emphasized the role of social interaction in development. The article explores
these concepts in the context of modern education and provides practical insights on how
to implement the principles of individualization and self-improvement in teaching practice.

Keywords: individualization, self-improvement, personality development, education,
morality, ethics, comparative analysis, pedagogy, Western culture.

Introduction

In modern pedagogy, there is
an increasing emphasis on the
individualization and self-development
of students. These concepts are
essential in Western educational
systems, where curriculum and
teaching methods are tailored to meet
the needs and abilities of each student.
The theoretical underpinnings,
practical considerations, effectiveness
assessments, challenges,
and innovative approaches to
individualized learning and self-
directed development in Western
pedagogy are all important aspects
to consider. The historical roots of
these concepts can be traced back
many centuries, with the development
of pedagogy in the West reflecting

changes in societal, philosophical,
and psychological perspectives on
education.

Literature review

The issue of individualization and
self-development of students has long
been a concern in Western pedagogy
and remains relevant today, as
evidenced by the ideas of thinkers and
philosophers from antiquity and the
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Middle Ages. The works of Augustine
Aurelius, in particular, are significant in
this regard, and can be compared to
those of Eastern pedagogues. Jean-
Jacques Rousseau, as the founder of
the natural education concept, delved
deeply into this issue. Additionally,
the writings of Immanuel Kant, who
infused the issue of individualization
with moral and ethical dimensions, are
also significant. Friedrich Frobel, Maria
Montessori, and Janusz Korczak all
made significant contributions to the
development of educational theories
on this topic. And since the issue of
individualization and self-development
has become interdisciplinary, as it is
now studied not only within the field
of pedagogy, the works of scientists
such as Jean Piaget and Lev Vygotsky
are significant from a theoretical and
methodological perspective.

Methodology

In the process of researching the
topic discussed in this article, the
author employed methods such as
analysis, synthesis, generalization,
deduction, and induction,
interdisciplinary ~ approach.  They
placed special emphasis on analyzing
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key primary sources in order to understand
how Western pedagogy defines the concepts of
individualization and self-improvement. Additionally,
the author adopted a contextual approach to
consider the historical and social-cultural factors
that have influenced the development of ideas about
individualization and self-development. The author
also utilized a comparative analysis method to
compare the approaches of different educators and
adapt them to current educational practices.

Results and discussion

One ofthe mostsignificantmilestonesinthe history
of Western education is the Ancient Greek period.
During this time, education was closely linked to
philosophy and ethics, with the goal of fostering civic
and moral responsibility. Socrates and Plato placed
great emphasis on individual development and self-
discovery, believing that genuine knowledge comes
from internal dialogue and reflection. Early medieval
education, rooted in religious principles, centered on
the formation of faith and ethical values. Access to
education was limited to a select few, primarily the
clergy. Nevertheless, some philosophers, such as
Augustine Aurelius (354-430), proposed ideas about
the significance of personal faith and individual
relationship with God [1], encouraging people to
introspect and reflect on their own nature through
the process of repentance. During the Enlightenment
period in the 17th and 18th centuries, pedagogy in
Western countries underwent significant changes.
Well-known philosophers and educators started to
focus on developing individuality and independence.
Jean-Jacques Rousseau, for example, in his work
“Emile, or On Education” argued that education
should be tailored to the individual needs and
interests of each child [2]. This approach would not
only help to develop their full potential but also make
learning more enjoyable and effective.

Immanuel Kant (1724-1804) emphasized the
importance of developing young people’s moral
self-determination and autonomy, which is essential
for the formation of responsible and independent
individuals. He believed that young people should
be able to make decisions based on their own
beliefs and values, rather than being influenced
by external factors [3, 360]. This approach would
help them become more successful in life and
contribute more effectively to society. By allowing
young people to develop their own sense of morality
and autonomy, they would be better equipped to
navigate the challenges of adulthood and make
informed decisions that align with their values.

In the 19th century, education in the West
became more scientifically oriented. This led to the
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emergence of various psychological and educational
schools of thought, such as behaviorism, humanistic
education, and psychoanalysis. These schools
aimed to take into account the unique needs and
abilities of each child. Philosophers and educators
like Friedrich Frobel, Maria Montessori, and Janusz
Korczak developed methods based on this approach.

For example, Froebel believed that every child
had his or her own unique potential, and it was
the task of the teacher to help them unlock it. He
developed games and activities to help children
develop skills and knowledge. Maria Montessori
(1870-1952) was an lItalian physician and educator
who developed the Montessori method of teaching.
This method is based on the idea that each child
is unique and has different needs and abilities,
and the role of the teacher is to support the child
in reaching their potential and achieving their goals.
Janusz Korczak (1878-1942), a Polish educator
and author, believed that education should be
tailored to the individual needs and aspirations
of each child, and that teachers should approach
each student with patience and understanding. His
works on parenting and education have been widely
influential. We can see that the individualization and
self-development approaches in the pedagogy of
the 19th century West have become valuable tools
for the education of children and the creation of
conditions where each student can reach their full
potential. These methods allow young people to feel
valued and unique, while also contributing to society
and realizing their importance. In the 20th century,
education in the West continued to evolve, reflecting
modern social and scientific trends. New approaches
emerged, such as constructivism, socio-cultural
theory, and the theory of self-determination. These
theories centered on the ideas of individualization
and self-development. Constructivist thinkers like
Jean Piaget (1896-1980) and Lev Vygotsky (1896-
1934) stressed the importance of young people’s
active participation and independent knowledge
construction. At the same time, Vygotsky’s socio-
cultural theory focused on the role of social interaction
and context in individual development [4]. All these
factors influence how a young person thinks, feels,
and behaves.

The context in which social interactions take
place has a significant impact on the development
of young people’s personalities. Different cultural,
economic, and social conditions contribute to the
formation of values, beliefs, and behaviors. Children
who grow up in families with higher levels of education
and wealth are more likely to have better access to
opportunities and resources, which can help them
become more successful and well-educated adults
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[5, 25]. Therefore, attention to the role of social
interaction in the development of individuality is
essential for understanding the process of forming a
growing personality and creating conditions for their
harmonious development.

In the modern pedagogy of the West, the
concepts of individualization and self-development
remain relevant. With the advent of information and
communication technologies, new possibilities for
personalizing education have emerged. Various
methods and techniques, such as differentiated
instruction, customized curricula, and feedback
systems, are utilized to accommodate the diverse
needs and abilities of students. The theoretical
underpinnings of individualization and self-
actualization in Western pedagogy have evolved
significantly, reflecting shifts in social, philosophical,
and psychological perspectives on the role and
objectives of education. These include ideas about
the significance of individuality, autonomy, active
engagement, and social interaction within the
educational process [6, 44]. These ideas continue to
be relevant in modern education and form the basis
for developing innovative methods and approaches.

In our modern understanding, individualization
means personalizing education, so that learning is
most effective for each student [7, 20]. Instead of the
traditional model, which provides the same education
for all students, individualization takes into account
the unique characteristics of each student, their level
of knowledge, interests, and educational needs.

Self-development is becoming an important part
of the educational approach in the Western world.
Rather than simply teaching students facts and
skills, educators are encouraging them to become
more independent and critical thinkers. In Western
pedagogy, the focusis on developing self-educational
skills, self-regulation, and independence.

Through individualized and self-directed
learning, teachers in Western schools are fostering
the growth of their students as unique individuals,
nurturing their general and specific abilities. This
approach helps students become independent
and responsible members of society, prepared for
lifelong self-education and the challenges they will
face in the future.
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Conclusion

We can see that the evaluation of individualization
and self-development in Western education shows
positive results. Many studies by leading scholars,
philosophers, and educators confirm that these
approaches contribute to increased motivation,
better academic performance, and the development
of key skills among young people. However, there
are some challenges that educators face when
implementing individualization and self-directed
learning in their classrooms. One major challenge is
the shift in pedagogical focus from mass instruction
to personalized learning. Another challenge is
ensuring equal opportunities for all students despite
differences in ability and learning needs.
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