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Annotatsiya. Ushbu maqgolada volfram karbid-kobalt asosli gattiq gotishma chigindilaridan
elektroliz usulida kobaltning eritmaga o‘tishi natijasida olingan shlamlarni toza volfram karbid
kukunlari holatigacha tozalash xususida bajarilgan tadqigotlar natijalari keltirilgan. Olib
borilgan ilmiy va amaliy izlanishlar shuni ko‘rsatadiki dastlabki shlam tarkibida Al, Fe, Ni, Mo,
Hf, V, Hg va boshga zararli qo‘shimcha metallar hamda ko‘p migdorda SiO2 mavjud. Ushbu
metallar va metall oksidlari mavjud bo‘lgan kukunlarni tozalamasdan gattiq gotishmalar ishlab
chigarishda qo‘llash olingan detallarning fizik-mexanik xossalarini yomonlashtiradi.
Tadgiqotlarda shlamlarni tozalash magsadida ikki bosgichli texnologiyadan foydalanildi va
99.9 foiz tozalikda volfram karbid kukunlari olindi.

Kalit so‘zlar: elektroliz, gattig gotishma, toza volfram karbid, kremniy tutgan texnogen va
sanoat chigindilari, filtrlash, yuvish, tozalash, Energy Dispersive X-ray Fluorescence, carbon
miqdori, elektr pech, argon muhit.

AHHOTanus. B crathe NpencTaBiIeHBl PE3yNbTaThl MCCIECIOBAHMM IO OYMCTKE IIJIaMOB,
MOJIy4YE€HHBIX PO MEPEBOJI B pACTBOP KOOATIhTA € DIIEKTPOIU30M OT OTXOAO0B TBEP/IBIX CILIABOB
KapOuja Boibppama W KoOambTa 10 COCTOSHHUS YHCTHIX MOPOIIKOB KapOujaa Bosbdpama.
[IpoBeneHHbIE HAyYHO-TIPAKTUYECKHE HCCIEAOBAHUS IOKA3bIBAIOT, YTO MCXOAHAs IIam
conepxut Al, Fe, N1, Mo, Hf, V, Hg u npyrue Bpeanbie nmpuMecu METAIOB, a TAK)Ke 0OJIbIIIOe
koimdectBO SiOp. Vcmonb3oBaHME MOPOIIKOB, COAEPXKAIMIMX OTH METAUTbl U OKCHIBI
METaJUIOB, TPU TPOU3BOJCTBE TBEPIbIX CIUIABOB 0€3 OYMCTKH yXyAmaeT (Qu3nko-
MEXaHMYECKHE CBOMCTBAa TMOJydyaeMblX JeTaneil. B  uccienoBaHMsIX HMCHOJb30BaHA
JMBYXCTaIMMHAST TEXHOJIOTHS OYMCTKH IIJIAMOB M TOJYYEHBI TOPOIIKK KapOwaa Bojbdpama
yucToTor 99,9%.

Knrouesvie cnosa: snekmponus, meepovlil cnias, 4ucmolii Kapouo eonvghpama, KpemHutl
codeparcawjue mexHoeeHHble U NPOMbIULIEHHbIe OMX00bl, QUIbMPAYUS, NPOMBIEKA, OYUCMKA,
Energy Dispersive X-ray Fluorescence, cooepoicanue yenepooa, 31ekmponeus, cpeda apeoud.

Abstract. The article presents the results of studies on the purification of sludge obtained by
converting waste tungsten carbide and cobalt hard alloys into a cobalt solution with electrolysis
to the state of pure tungsten carbide powders. Conducted scientific and practical studies show
that the original sludge contains Al, Fe, Ni, Mo, Hf, V, Hg and other harmful metal impurities,
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as well as a large amount of SiO». The use of powders containing these metals and metal oxides
in the production of hard alloys without purification worsens the physical and mechanical
properties of the resulting parts. The research used a two-stage sludge purification technology
and obtained tungsten carbide powders with a purity of 99.9%.

Keywords: electrolysis, hard alloy, pure tungsten carbide, silicon containing technogenic
and industrial waste, filtration, washing, cleaning, Energy Dispersive X-ray Fluorescence,
carbon content, electric furnace, argon environment.

Introduction

As a result of the increased demand for commercial products containing tungsten, the rise in prices
on the world market has required the processing of solid alloy waste several times. Over the past 20
years, the most rapid developments have been carried out by the leaders in this field the Russian
Federation and the People’s Republic of China and are rapidly expanding. Currently, research in the
field of obtaining commercial products containing tungsten, which is significantly different from that
of the leaders, is being conducted in Japan, the USA, Canada, Korea, and European countries.

In the course of research on the processing of solid alloy waste, tungsten carbide was collected at
the Research and Production Association for the Production of Rare Metals and Hard Alloys of
AMMK JSC and damaged by abrasive wear in the CEMCO and CEMCO rotary crushers of the
Central Mining Administration JSC “NMMK?”. In the “Heap leaching of gold workshop” fingers
made of a hard alloy based on cobalt (94% WC + 6% Co) were used both as cathode and anode. The
composition of the resulting sludge was studied, and it was found to contain additional impurities. In
order to purify the sediments from impurities, the literature was studied, and scientific and practical
experiments were carried out in this direction.

Literature Review

Today, there are various methods for processing silicon-containing technogenic and industrial
waste into hard alloys. Pyrometallurgical methods, such as smelting in shaft, reflective, rotary tube,
and electric furnaces, are characterized by high productivity and the relative cheapness of the reagents
used. However, their disadvantages include low product quality and the need for cleaning and
disinfection processes. Additionally, there is less extraction of gases and valuable components [1]. In
most cases, the resulting products require additional processing (usually hydrometallurgical).

Currently, a lot of scientific and research work is being carried out in this direction. For example,
a device for the industrial production of silicon dioxide during the industrial processing of silicon-
containing waste has been patented [2]. To implement the method, the flow of components forming
the hydrolysis flame is supplied to the reaction zone through a multichannel coaxial mixing device.
Hydrogen gas is introduced with dispersed liquid and gaseous waste from the production of
trichlorosilane, containing mainly chlorosilanes and chlorosilane mixtures. The gaseous waste is used
to disperse the liquid waste and create a ring-shaped flying flame. Fire hydrolysis of dispersed waste
produces flue gases containing silicon dioxide [3]. A device for processing silicon waste by flame
hydrolysis includes a cylindrical-conical body, a lid located in the cylindrical part of the body, a multi-
channel jet mixing device installed in the middle of the lid, and a flame cooling device. At the edge
of the cover surface in relation to the mixing device, there is a pipe for removing flue gases, installed
in the upper part of the cone of the conical part of the housing [4-10]. The invention provides the
creation of a universal technology that makes it possible to effectively process liquid and gaseous
silicon waste but does not allow the processing of solid household waste in this way.

Research Methodology

The closest technical solution to the problem under study is a method for producing high-purity
silicon dioxide, which involves the interaction of raw materials containing initial quartz with fluoride,
ammonium hydro difluoride, or a mixture of them to form silicon fluoride and fluorides of harmful
additional elements. The resulting ammonium silicon fluoride is purified from metal impurities by
sublimation distillation. An aqueous solution of ammonium silicofluoride is purified from non-
metallic impurities by extraction. Synthetic silicon dioxide is then precipitated from the ammonia
solution of silicon fluoride using ammonia water, ensuring the production of high-purity silica.
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However, due to the process being carried out in an open furnace, a large amount of dioxide
evaporates, leading to a decrease in process productivity and an increase in energy consumption for
heating raw materials [11-20].

Analysis and Results

The worn fingers were reduced to sludge using the process of electrolysis. After completing the
entire electrolysis process, the sludge was filtered, washed, and dried in a vacuum drying oven at a
temperature of 50-80 °C and brought to a powder state. The chemical composition of the dried
powders was determined using an Energy Dispersive X-ray Fluorescence (EDXRF) instrument (see
Table 1). The results showed that the powders were not pure enough for use in the production of hard
alloys. It was found that they contained a small amount of acidic residues, non-metal cobalt that had
gone into solution, a small amount of tungsten oxides, and a small amount of tungstic acid. To
completely eliminate the cobalt, the powders were mixed and filtered three times for 45 minutes in a
solution used as an electrolyte in aratio of 1:3. After three washes and filtration, the powder contained
no cobalt metal.

Table 1. Chemical composition of tungsten carbide powder obtained from finger waste.

Detectable elements, %
M W Al Fe Ni Cu Zn Mo Ag
% 87.1 0.287 0.123 | 0.150 | 0.0444 | 0.0532 | 0.534 | 0.0113
M Sn Te Hf V Hg Si P S
% | 0.0475 | 0.0191 | 0.219 | 0.194 | 0.150 6.75 0.298 3.97

Table 1 shows that the sludge formed after the electrolysis process contains a significant amount
of silicon (more than 10%), which negatively affects the physical and mechanical properties and
performance characteristics of carbide-cobalt hard alloys. This necessitates the purification of the
resulting tungsten carbide powder from silicon.

In this regard, a method was developed based on heat treatment by washing tungsten carbide
powder obtained by electrolysis with fluoride compounds in a vacuum at a temperature of 200 °C to
500 °C for 2-6 hours (depending on the temperature). The device consists of a vacuum pump (0.1 -
0.5 Pa), a special filter filled with a fibrous ion exchanger, and a closed oven in a horizontal position,
round in shape and with a lid on top.
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Figure 1. Chemical composition of tungsten carbide powder obtained from finger waste.

The development of this purification scheme was based on the following theoretical principles:
tungsten carbide powder formed during electrolysis contains up to 10-11% silicon oxide and a small
amount of associated metals in the form of various chemical compounds. Removing silicon oxide
from samples leads to a sharp increase in the tungsten carbide content in the samples. In this regard,
the treatment of tungsten carbide powder with ammonium fluoride (NH4F) occurs according to the
following reaction:

SiO2 + 6NH4F = (NH4)2SiFe + 4NHz + 2H,0 1)

http://khorezmscience.uz 6
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Ammonium hexafluoro silicate, formed as a result of a chemical reaction, has favorable
physicochemical properties from a technological point of view. Under normal conditions, it is a solid
substance, but at temperatures above 320 °C, it sublimates and transitions into the gas phase. The
advantage of using ammonium fluoride as a desilication reagent is its reversibility. The solubility of
ammonium hexafluoro silicate reaches 370 g/l at 70 °C. When interacting with ammonia, it
hydrolyzes according to the following reaction and precipitates in the form of silicon dioxide:

(NH4)2SiFs + 4 NH4OH = SiO; + 6 NH4F + 2H20 )

The ability to extract ammonium fluoride allows for the organization of a continuous cycle of silica
purification and the removal of the quartz component in finely dispersed form from samples. After
separating the silicon oxide by filtration, the ammonium fluoride solution remains, and after
evaporation, it can be used to desiliconize a new batch of tungsten carbide powder. Additionally,
other harmful elements contained in the tungsten carbide powder are further purified using the
following method.

The process of obtaining pure tungsten carbide powders from powders with metal impurities is
carried out in vacuum electric furnaces at a temperature of 1000 °C in an argon atmosphere (an
excessive increase in temperature inside the furnace can lead to decarburization of tungsten carbide).
Since argon is an inert gas, it does not react chemically with any of the components of the powder,
and harmful additives in the powder (acid residues, oxidized tungsten, tungstic acid) are removed
under the influence of temperature. The chemical composition of purified tungsten carbide powders
is presented in Table 2.

The powders coming out of the kiln lose their granularity due to the high temperature, and a
grinding process is carried out to reduce them to a granular powder state.

Table 2. Chemical composition of refined tungsten carbide powders.

Detectable elements, %
M W Al Fe Ni Cu Zn Mo Ag Sn
% | 93.624 | 0.0187 | 0.0119 | 0.015 | 0.0312 | 0.0325 | 0.0534 | 0.0113 | 0.0147
M Co Te Hf \Y Hg Si P S
% — 0.0111 | 0.0192 | 0.0194 | 0.0150 | 0.0121 | 0.0002 | 0.0003

As a result of the analyses carried out to determine the chemical composition of the powders, it
was shown that the amount of harmful additional metals in WC powders is small (Mort <0.05). The
amount of carbon contained in tungsten carbide powders that have undergone electrolysis, filtration,
and purification has been determined; the results are presented in Table 3.

Table 3. The amount of carbon contained in tungsten carbide powders that have
undergone the stages of electrolysis, filtration and purification.

Tungsten Carbide Powder
Sample serial number Nel No2 Ne3 Neq Ne§
C gen. 6.14% 6.08% 6.12% 6.06% 6.07%
C free. 0.04% 0.02% 0.04% 0.03% 0.10%

The purity level of tungsten carbide powders obtained from Tables 2 and 3 and the amount of
carbon they contain indicate that they can be used in the production of hard alloys.

Conclusions

1. Al, Fe, Ni, Mo, Hf, V, Hg, and other impurities are present in the sediments obtained from the
abrasive wear of fingers. Due to the fact that these metals negatively affect the strength of
hard alloys, it is impossible to directly use this slurry.

2. When purifying from impurities in an argon atmosphere at a temperature of 1000 °C, all
harmful impurities were blown away.

3. In addition to harmful metals, the amount of SiO in the resulting sludge was about 20-22 %.
Removal of SiO2 was carried out using (NH4)F, and a reduction to 0.02 % was achieved.
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Annotatsiya. Nikel (1) xlorid, sefotaksim va asetamid asosida aralash ligandli kompleks
birikmasi sintez qilindi. Sintez qilingan birikmalarning tarkibi element analizi usulida
aniglandi. Sintez gilingan birikmalarning fazoviy tuzilishi va energiya parametrlarini aniglash
uchun kvant-kimyoviy hisoblash amalga oshirildi. Kompleks birikma tarkibida metall va
ligandlarning o’zaro bog’lanish mol nisbatlari aniqlandi.

Kalit so “zlar: koordinatsion birikma, sefotaksim, asetamid, skanerlovchi elektron mikroskop
va energiya dispersion tahlil (SEM-EDT), kvant-kimyoviy hisoblash.

AHHoTauusi. CUHTE3UPOBAaHO COEIMHEHUE CO CMEUIaHHBIM JIMTAaHIOM Ha OCHOBE XJIOpUIA
nHukensa(1l), neporakcuma n aneramuga. CocTaB CUHTE3UPOBAHHBIX COETUHEHUN OINpeneneH
METOJIOM JJIEMEHTHOro aHain3a. [IpoBeieHbl KBAaHTOBO-XMMHMYECKHE pAcCUeThl C LENbI0
ONpEACNEHUsI  NPOCTPAHCTBEHHOM  CTPYKTYpBl M DHEPreTUYECKUX  I1apaMETPOB
CHUHTE3UPOBAHHBIX cOeMHEHHUH. OmnpeeneHbl MOJbHbIE COOTHOILIEHUSI MeTalljla U JIUTaH/0B B
COCTaB€ KOMIUIEKCHOT'O COEIMHEHUS.

Knwuesvie cnosa: roopounayuonnoe — coedunenue,  yepomaxcum, — ayemamuo,
CKAHUpylowjas >31eKmpoHHAs MUKPOCKONUs U dHepeooucnepcuonnvii anaius (COM-3/[A),
KBAHMOBO-XUMUYECKUL pacyem.

Abstract. Based on nickel (1) chloride, cefotaxime and acetamide, a complex compound with
a mixed ligand was synthesized. The composition of the synthesized compounds was
determined by the method of elemental analysis. Quantum chemical calculations were
performed to determine the spatial structure and energy parameters of the synthesized
compounds. In the composition of the complex compound, the molar ratios of metal and ligand
interconnections were determined.

Keywords: coordination compound, cefotaxime, acetamide, scanning electron microscopy
and energy dispersive analysis (SEM-EDA), quantum chemical calculation.

Introduction

The role of complex compounds in the life of living organisms is huge. The organism represents
a system consisting of many coordination compound-forming substances and biologically active
ligands, and there is a certain ratio between them. Violation of the balance of the ligand component
with the metal leads to the development of pathological conditions. Therefore, studying the
interaction processes of some biometals with organic ligands is the key to the search for new drugs.
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Biocatalysis plays a key role in metabolic processes. It involves organic enzymes containing Ni
biocomplexes. Such enzymes are unique catalysts with unmatched efficiency and high selectivity.

Literature Review

Cefotaxime is an antibiotic of the third generation cephalosporin group and has a wide spectrum
of action. It belongs to the class of amphoteric antibiotics [1] and contains aminothiazole and carboxyl
groups. In acidic media, it exists as a cation or zwitter ion, and in neutral and alkaline media as an
anion. In medicine, sodium salt is used in the form of NaCxm [2].

Cephalosporin molecules contain electron-donating functional groups that allow the formation of
complex compounds upon interaction with metal cations [3]. Many drugs have altered toxicological
and pharmacological properties when in the form of metal complexes [4]. The most commonly used
metal in this regard is copper(ll), which has proven beneficial in diseases such as tuberculosis [5],
peptic ulcer [6], rheumatoid arthritis [7] and cancer [8]. [Zn(Cxm)2)]-3H20 in [9] Zinc complex of
cefotaxime with composition was obtained and studied. But in this work, the authors did not come
to any conclusions about the structure of the coordination field of the complex. [10] provides
information on the synthesis of a complex compound with the composition [Zn(Cxm)Cl2(H20)2].

These results are important for the study of binding methods in the solid state and the biological
activity of the obtained complex compounds.

Research Methodology

It is known that quantum chemistry is currently considered a high-level method with good
experimental data and deep approaches in solving biochemical, material science and other
fundamental and practical problems with the results of many calculations. Quantum chemical
methods allow not only to calculate the properties of individual molecular systems, but also to
determine the general laws characteristic of selected classes of molecules, to substantiate the laws
existing in chemistry, and to study the influence and dependence of these relations on the general
laws. allows you to determine the basis for installation. Based on the methods of quantum-chemical
calculations, it is possible to predict competing donor centers of multifunctional ligands for
coordination.

': k. ‘:’}.":
@ b 4

() (b)

Figure 1. Optimized electronic structure of ligands and distribution of
Mulliken charges: (a) acetamide, (b) cefotaxime.

As a result of the high ability of ligands containing carbonyl groups to form coordination
compounds, various complex compounds were synthesized and their composition and properties were
studied. If O and N-containing ligands, including amides, are included in compounds with such
properties, it is of theoretical and practical importance to study whether they form a complex
compound together. Because the reactivity of ethanolamines is high, it exhibits both amine and
alcohol properties. As a result of their different denaturation properties, complex compounds with
mixed ligands can be synthesized.

Cefotaxime and acetamideVarious physico-chemical properties were analyzed quantum-
chemically using Gaussian 09 software package. Calculations were performed using the B3LYP
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method within the DFT theory. HyperChem, GausView programs were used to create and
visualize model systems [11-13].

The system was optimized at the initial stage of theoretical research. At the next stage, basic
calculations were carried out. figure 1 shows the optimized electronic structure of the ligands and the
Mulliken charge distribution. Also, high occupied molecular orbital (HOMO) and low unoccupied
molecular orbital (LUMO) electronic orbitals of the ligand molecule were studied as part of quantum
chemical calculations. The results of the calculations are presented in Figure 2.

Figure 2. The position of the high occupied molecular and low unoccupied
molecular orbitals of the acetamide and cefotaxime molecule.

Calculations show that the energy difference between the HOMO and the LUMO is 2.232 eV in
acetamide and 3.199 eV in cefotaxime.

Figure 3. Geometric structure and MEP distribution of molecules of
acetamide (a) and cefotaxime (b).

The MEP (molecular electrostatic potential) plots in red and blue are the negative and positive
electrostatic potentials, respectively. In the color scheme of the MEP graph, the red area indicates
atoms with an unshared electron pair or a negative electrostatic potential; the intensity of the color is
proportional to the absolute value of the potential energy. Positive electrostatic potentials are shown
in the blue/yellow areas and characterize the polar hydrogen in the E-N bonds. Green areas cover
parts of the molecule with electrostatic potentials close to zero (C — C, C —N).

Energetic, geometric and electronic properties of the ligand molecule were calculated. The angle
and bond length values of the ligands were determined. Quantum-chemical research includes several
successive stages, such as model creation, its optimization, spectroscopic and thermodifferential
calculations, processing and visualization of results.

Quantum chemical calculations were carried out in order to calculate the possible coordination
centers, coordination possibilities, energetic, geometric and electronic parameters of the ligand

http://khorezmscience.uz 11
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molecule. The minimum formation energy of the ligands was determined from the results of the
calculations shown. Low formation energy of ligand molecules (Table 1) indicates stability of ligands.

Table 1. Ligand formation energies

E cefotaxime Eacetamide
Methods (Hartrees) (Hartrees)
Gaussian/ DFT/B3LYP/3-21G -123,411 -189,658

According to the amount of charges on ligand donor atoms, the highest negative effective charge in
the molecule is determined on the oxygen atom of the carbonyl group and on the nitrogen atom of the
amino group.

Based on the values of electron densities and effective charges in donor and reaction active atoms
of ligand molecules, it was found that the results correspond to the information in the literature.

It follows that potential tetra, penta and hexadentate ligands can be connected through the oxygen
atom of the carbonyl group and the nitrogen atom of the amino group in the formation of a complex.
In this case, because these two high negativity centers are located on both sides of the molecule, either
they can form a polynuclear complex and form a bridge between two metal ions, or the atoms on only
one side (C=0 or H2N-C) can be coordinated in a bidentate state.

Based on the obtained quantum chemical results, it was determined that the optimal conditions for
the synthesis of a complex compound with a mixed ligand in the ratio of 1:1:1 were used, and the
following method was used: NiClz (0.001 mol), cefotaxime (0.001 mol) and acetamide (0.001 mol)
in aqueous, acetonitrile and aqueous solutions were mixed using a magnetic stirrer at a speed of 800
revolutions per minute at a temperature of 400 °C for 1,5 hours. As a result, a dark green solution was
obtained [11]. This solution was left at room temperature for 12 days until crystals formed.

Analysis and Results

In order to compare the obtained mixed ligand coordination compound with the theoretically
calculated amounts of the elements, elemental analysis was carried out using the scanning electron
microscope-energy dispersive analysis (SEM-EDT) method of the complex compounds obtained as
a result of the reaction (Fig. 4) and it was found that their amounts are compatible with each other.

Figure 4. SEM image of the [NiC1sH21NeOgS2Cl] and its energy dispersion analysis results.

According to the results of SEM-EDA, a large number of peaks characteristic for the metal ion

were recorded, together with the formation of a complex with the metal ion and the change of the
microstructure of the ligand. The degree of crystallinity of the new complex was also determined.
Quantum chemical analysis of the lowest energy conforming structureWhen compared with the data
obtained by SEM-EDA analysis, it was found that 6 coordination numbers correspond to cobalt in
this coordination compound (Figure 5).
In order to prove the individuality of the crystal lattice of the synthesized coordination compound, X-
ray phase analysis of the initial and synthesized coordination compounds was carried out and
diffractograms were compared. It was found that the interplanar distances and intensities of the
synthesized compounds do not match.
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The interplanar distance and intensity values were calculated from the diffractograms and the
obtained results are presented in Table 2.

Figure 5. Spatial structure of the compound [NiC1sH21NgOsS2Cl].

Table 2. Interplanar distances and intensities of the synthesized
complex compound.

Angle, Height, Distance Intensity, Three
[20-degree] [cts] betweer}\ planes, [%6] widths
[A]
20.2537 56.54 4.38098 1.62 0.2573
24.6986 166.46 3.60171 4,76 0.1545
25.1909 152.27 3.53241 4.35 0.1538
25.7622 37.14 3.45537 1.06 0.2932
26.4407 34.99 3.36821 1.00 0.3794
28.9218 38.78 3.08466 1.11 0.3588
33.3257 42.39 2.68641 1.21 0.3657
35.0834 42.85 2.55574 1.22 0.5416
37.6272 57.63 2.38859 1.65 0.2734
39.2612 112.42 2.29287 3.21 0.1261
40.5349 50.26 2.22371 1.44 0.1525
59.9970 3499.67 1.54067 100.00 0.0060

As can be seen from the interplanar distance and intensity values, the obtained compounds do not
repeat the initial compounds, and based on the obtained data, it was determined that the synthesized
complex has a specific individual crystal lattice that is not found in the crystallographic database.

Conclusions

A mixed ligand complex of nickel (1) chloride with cefotaxime and acetamide was synthesized.
SEM-EDA and quantum-chemical calculations were performed in order to prove that the newly
synthesized compound formed a coordination bond. Based on the obtained results, the carboxyl group
anion in the nickel cefotaxime ligand contained in [NiC18H2:NsOgS2Cl] is ionic bonding through the
oxygen and chloride anion, the nitrogen atoms in the carbonyl and amide bond of the four-membered
heterocyclic ring, and the nitrogen of the amino group and the oxygen of the carbonyl group in the
acetamide ligand. It was determined that it was united by coordination bonds with its atoms and
formed a coordination number of 6.
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Annotatsiya. Maqolada guliob fosforiti va paxta tozalash zavodi chigindisi asosida
organomineral o‘g‘itlar olish tajribasi bayon etildi. Ekologik havfsiz bo‘lgan kompostlash usuli
orgali paxta tozalash zavodi chigindisi va past navli Guliob fosforiti asosida organik mineral
o‘g‘it olish mumkinligi asoslandi.

Kalit so “zlar: guliob fosforiti, paxta tozalash zavodi chigindisi, kompostlash, organomineral
o ‘g'itlar.
AHHoOTanus. B cTarbe onucaH onbIT NOMyYeHUs: OpraHOMUHEpalIbHbIE YJOOpEHHsI HA OCHOBE
I'ynuo6ckoro docdopa u 0TX0aa XIOMKOOYHUCTHTEIHLHOTO 3aBoia. JJokazaHo, 4To C METOAOM
HKOJIOTMUECKO-0€30MacHOr0 KOMIIOCTUPOBAHMS HAa OCHOBE OTXOJla XJIOMKOOYHUCTUTEIBHOTO
3aBoJja M HHU3KO  KauecTBeHHoro I'ymmoOckoro  ¢ocdopa  MOXKHO  IMOJIYYHUTh
OpraHOMUHEPATBHBIE YI00pEHUSI.

Knrwoueewie cnoea: cynuoockuii hocpopum, omxoovt X10nuamooymaxcHo2o npouzeoocmad,
KOMHOCMUPOBAHUE, OP2AHOMUHEPATbHbIE YOOOPEHUS.

Abstract. The article describes the experience of obtaining organo-mineral fertilizers on the
basis of Guliob phosphorus and cotton plant waste. It is proved that organo-mineral fertilizers
can be obtained by ecologically safe composting method on the basis of cotton plant waste and
low-quality Guliob phosphorus.

Keywords: guliob phosphorite, cotton mill waste, composting, organomineral fertilizers.

Introduction

Year after year, the world's population is growing at a rapid pace, and as a result, the arable land
is shrinking, making the global food problem worse. In this regard, rational use of mineral and organic
fertilizers, which increase soil fertility and play a key role in obtaining high and quality crops, is one
of the most effective solutions to solving the food problem. Therefore, it is very important to get
complex organomineral fertilizers containing various nutrients necessary for plant development. The
reason for this is that, in addition to the macro and micronutrients necessary for plants, complex
fertilizers contain humus substances that improve the structure and fertility of the soil [1-4].

Measures taken in the agricultural sector of the republic include the rational and effective use of
natural and secondary resources, the introduction of advanced chemical and agrochemical
technologies to increase and maintain soil fertility and restore its ecological condition, improve the
regime of organic (humus) nutrition of soils, grow agricultural crops from soil. including timely return
to the soil of nutrients taken out with the crop through fertilization, obtaining the planned harvest, etc.
Development and implementation of technologies for obtaining high-quality organomineral
fertilizers, which ensure the increase, maintenance and improvement of soil fertility, is one of the
main directions of many countries. If this process is carried out in sequence, agricultural production
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will develop and the ecological situation of that country will continue to improve. Soil fertility is
the main condition for obtaining high and quality crops from agricultural crops [5, 6].
Organic matter plays an important role in improving and maintaining soil fertility. Soil fertility is
determined by the amount of humus. In addition to humus, nitrogen, phosphorus, and potassium
mineral fertilizers are also required for obtaining a good harvest from agricultural crops. Today, only
29% of the need for phosphorus fertilizers is met in our republic. This is a very low indicator.
Therefore, the need for phosphorus fertilizers is extremely high [7-9]. Therefore, the role of nutrient
phosphorus element (P2Os) in the assimilable form is extremely important in improving soil fertility
and obtaining high yields from agricultural crops. In nature, there are no natural sources of
replenishment of phosphorus reserves, therefore, the only way to increase the amount of P2Os in the
soil is the rational use of phosphorus fertilizers [10, 11].

Research Methodology

First, cotton gin waste was thoroughly dried using a drying oven at a temperature of 100-1050C
and for 4 hours. Then, its chemical composition was determined by the following methods. Moisture
content according to GOST 26712-85, ash content according to GOST 26714-85 and organic matter
according to GOST 27980-80, total and absorbed forms of P.Os according to GOST 20851.2-75, total
and absorbed forms of SOz according to GOST 26715-85 determined in accordance with Humic acids
(HA) are isolated by treating the samples with 0.1 N alkali solution and then neutralizing the solution
with mineral acid [12]. After the soluble substances contained in the organic sample are separated
under their influence, organic substances remain in the solid phase.

The organic matter formed as a residue is washed with distilled water and dried to constant weight
using a drying oven. The content of dried finished organic matter is determined. The difference
between the amount of alkali-soluble organic matter and the amount of HA gives us the amount of
fulvic acid. All forms of phosphorus (P20s) are determined in accordance with GOST 20851.2-75 at
a temperature of 1000-1050 °C by precipitation of phosphate ions in the form of magnesium
ammonium phosphate using a gravimetric method. Plant-absorbable forms of P.Os were determined
in 2% citric acid and 0.2 M Trilon B solutions. The amount of CHaO in the sample was determined
by a complexometric method: the plant-absorbable form of CHaO was determined by titration with
the presence of indicator fluorexone using 0.05 N solutions of Trilon B and 2% citric acid.

For experiments, Guliob phosphorite (GPH) P205common - 103%, SaOcommon - 299%, MgO -
1.65%; SOz — 1.67% and cotton gin waste (CGW) moisture — 16.36%; ash - 17.43%; organic
substances - 66.21%; HA - 5.51%; fulvic acid - 7.63%; water-soluble organic substances - 5.04%;
raw materials with 15.60% content of water-insoluble organic matter were used.

CGW: Guliob Phosphorite (GPh) = 80 : 20 for making composts based on cotton gin waste and
GPH; 70:30; 60 : 40; Changed to 50 : 50 and 40 : 60 weight ratios. Prepared composts in selected
weight ratios were placed in 1-liter polyethylene containers and water was added on top of the
compost at 50-55% of total weight. The samples of the prepared composts were thoroughly mixed
with a glass rod, and in order to be close to natural conditions, the surface of all the samples was
covered with fine soil and placed in a thermostat adjusted to a temperature of 25 °C. These samples
were stored in a thermostat for 90 days, and their chemical composition was determined every 15
days (15, 30, 45, 60, 75, 90) using certain methods [12-14].

The obtained results are presented in tables and figures.

Analysis and Results

It can be seen from Table 1 that with the increase in the mass fraction of GPH compared to cotton
gin waste, the amount of P2Oscommon in compost samples increased, while the amount of P2Osmastered
in tr.B and citric acid decreased slightly. For example, after 15 and 90 days of ripening, the amounts
of P2Oscommon increase from 1.58 to 1.77% and from 3.40 to 3.64% at the weight ratios of COTTON
GIN WASTE:GPH = 80:20 and 40:60.

P2Osmastered according to tr.B in the same weight ratio. amounts increased from 0.456 to 1.523 and
from 0.978 to 1.854, respectively, lim. and according to kis-ta, it was found to be in the range from
0.346 to 1.441 and from 0.757 to 1.757.
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Table 1. Dependence of the amount of phosphorus element in P2Oscommon and P2Osmastered
forms in composts prepared on the basis of CGW and GPh, depending on the weight ratio of the
starting materials and the ripening time.

i Total P20scommon during ripening. change of the amount of the form
vf/:e?g}/r\]/t ?al?cik(]) according to tr.B, day
1 15 30 45 60 75 90
80:20 1,57 1,58 1,61 1,65 1,69 1,73 1,77
70:30 2,02 2,04 2,07 2,11 2,16 2,20 2,25
60:40 2,47 2,49 2,52 2,56 2,61 2,66 2,71
50:50 2,92 2,95 2,98 3,02 3,07 3,12 3,18
40:60 3,38 3,40 3,43 3,47 3,52 3,58 3,64
CGW:-GPh P20smastered OWN according to tr.B during ripening. change in the amount
weight ratio of form, day
1 15 30 45 60 75 90
80:20 0,282 0,456 0,684 0,970 1,236 1,430 1,523
70:30 0,419 0,594 0,834 1,144 1,425 1,636 1,723
60:40 0,566 0,719 0,947 1,267 1,567 1,792 1,862
50:50 0,704 0,815 1,028 1,325 1,613 1,819 1,889
40:60 0,901 0,978 1,151 1,391 1,624 1,796 1,854
CGW:GPh P20smastered ON Citric acid during ripening. Changes in the amount of (%0)
weight ratio form, day
1 15 30 45 60 75 90
80:20 0,213 0,386 0,612 0,896 1,158 1,350 1,441
70:30 0,317 0,493 0,736 1,050 1,332 1,544 1,630
60:40 0,428 0,586 0,821 1,151 1,460 1,691 1,762
50:50 0,532 0,642 0,870 1,190 1,498 1,718 1,788
40:60 0,681 0,757 0,956 1,234 1,501 1,696 1,757

These pointers are better seen in Figure 1.

The main factor affecting the increase of P2Osmastered in CGW-phosphorite composts is the storage
period of the ripening period, that is, with the increase of the ripening period, an increase in the
amount of P2Osmastered IN the compost samples was also observed.

P20scommon N the contents of all compost samples prepared on the basis of cotton gin waste and
Guliob phosphorite with increasing amount of Guliob phosphorite and maturation period. and
P20smastered @amounts were also found to increase.
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Figure 1. tr.B and lim in organomineral fertilizer samples. of P2Osmastered per acid.
dependence of quantity change on the ratio of initial substances and ripening time.

It is worth noting that, on the contrary, the amount of CGW decreased in the studied CGW : GPh
ratio, and the degree of humification of organic substances in the organomineral fertilizer (OMF)
increased with the increase in the amount of GPh and the ripening time (Table 2). Therefore, this
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means that GPh natural ore promotes faster decomposition of CGW and also serves to increase
the degree of humification of its total organic matter. The level of organic and OMF quality is
determined by the content of humic and fulvic acids and water-soluble organic substances.

Table 2. Dependence of the change in the degree of humification of total organic matter in
composts prepared on the basis of CGW and GPh, the weight ratio of the initial substances and the
maturation time

CGW:GPh Time of ripening, day
weight ratio 1 15 30 45 60 75 90
100:0,0 27,46 29,58 32,52 36,91 42,31 47,81 52,81
80:20 27,57 31,90 37,53 46,03 54,06 60,59 64,41
70:30 27,74 33,11 40,24 49,80 59,33 66,37 70,21
60:40 28,01 34,35 43,31 53,54 63,86 70,91 74,52
50:50 28,27 36,00 46,84 57,75 69,56 76,52 79,62
40:60 28,43 36,97 48,89 60,74 73,41 80,78 84,05

As can be seen from Table 3, it was observed that the amount of HA in the OMF samples increased
with the increase in the content of CGW in the composts prepared on the basis of CGW and GPh.

Table 3. Changes in HA content of composts prepared on the basis of CGW and GPh
depending on the weight ratio of the starting materials and ripening time.

CGW:GPh Time of ripening, day

weight ratio 1 15 30 45 60 75 90
100:0 2,76 2,87 3,03 3,24 3,50 3,79 4,08
80:20 2,20 2,51 2,89 3,42 3,86 4,21 4,41
70:30 1,93 2,29 2,72 3,27 3,77 4,13 4,32
60:40 1,65 2,04 2,53 3,07 3,59 3,93 4,10
50:50 1,38 1,79 2,30 2,80 3,32 3,62 3,75
40:60 1,10 1,48 1,94 2,40 2,87 3,14 3,26

In particular, the change in the amount of HA (%) in the composts prepared on the basis of CGW
and GPh is more evident in Figure 2. Thus, all studied proportions of CGW : GPh obtained after a 3-
month maturing period in CGW-phosphorite compost contain organic matter - 12.57-24.90%; HA -
3.26-4.41%; fulvic acid - 4.30-5.74%; water-soluble organic matter - 3.0-3.95%; Total P,Os — 1.77-
3.64%; tr. According to B, P2Osmastered - 1.52-1.85%; P20s on lemon cyst - 1.44-1.75%; It was found
that CaO common - 4.13-10.06% and CaO mastered - 3.99-8.36% according to lemon cyst.

Figure 2. Dependence of the change of HA content in compost samples obtained on
the basis of CGW and GPh on the ratio of initial substances and maturation time.
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Specific experiments were also conducted at selected weight ratios to determine the activation
process of GPH in the presence of humic organic matter in CGW.

Initially, HA was extracted from CGW without the addition of GPH. Then, GPh was added to HA
in the weight ratio of HA:GPH = 1:(0.1-2.0). Then, the samples were transferred to 250 mL
volumetric flasks and 100 mL of distilled water was added to them. The flasks were carefully placed
on a rotary device and shaken at the same rate for 6 hours. Distilled water was added to the solution
mark in the volumetric flask and left at room temperature for 24 hours. The next day, the remaining
solution was filtered and the water-soluble P2Oswater in the filtrate. the amount of form was
determined. The precipitates left on the filter were transferred to 100 ml measuring flasks and
dissolved in tr.B 0.2 M solution P2Osmastered. The amount of form was checked. The obtained results
are presented in Table 4 and Figure 3.

Table 4. Results of interaction of HA extracted from CGW with Guliob phosphorite.

0]
CGW:GPh Amount of Components A P2Oswater. / P205mastered. /
. ) . 0’2 M tl:-' B P205common. * P205common. *
WGIght ratio P20scommon. P20swater. accordlng 100% 100%
P205mastered.
1:0,0 10,3 - - - -
1:0,2 8,58 0,113 3,022 1,32 35,22
1:0,4 7,39 0,121 3,087 1,64 41,78
1:0,6 6,40 0,132 2,937 2,07 45,90
1:1,0 5,12 0,159 2,734 3,11 53,41
1:15 4,05 0,210 2,433 5,20 60,07
1:2,0 3,36 0,230 2,231 6,85 66,39
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Figure 3. Dependence of changes in the amount of water-soluble
P2Oswater and P2Osmastered N tr.B on the weight ratio of GPH:HA.

GPH:HA P20Oswater at all weight ratios studied. although the amount changed insignificantly (1.32-
6.85%), however, it was found that the amount of P2Osmastered DY tr.B changed sharply from 35.22 to
66.39%. This means that humic acid plays a key role in the transformation of phosphorite raw
materials into plant-absorbable form.

From the IR-spectroscopic studies, it was determined that the GPH IR-spectrum shows that the
specific absorption bands of 570-605 cm™ and 1026-1066 cm™ correspond to the antisymmetric
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valence and deformation vibrations of the PO.3- ion. In addition, 713, 875, 1427 and 1041,
Frequencies of 798, 470 cm-! indicate the presence of extended vibrations of carbonate (CO3?) -ion
and Si-O-Si bonds of silicates in GPH.
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Figure 4. IR spectrum image of optimally selected product based on GPH and HA.

Also, vibration frequencies of 1041-1068 cm™ indicate that the absorption zone of the tetrahedral
PO43- ion overlaps with the absorption zone of silicates. Frequencies of 1620 and 3529 cm indicate
the presence of water adsorbed on the surface of crystal and phosphorite mineral grains characteristic
of tensile and deformation fluctuations in non-condensing GPH. It was determined from the IR
spectra at 1639 cm™, 2920-2850 cm™, and 1701 cm™ that HA contains ON, C-N, and C=0 groups,
respectively. From the results of the IR-spectrum of the product obtained on the basis of GPH and
HA, it was found that the frequencies of vibrations of 567 and 1265 cm™ correspond to monocalcium
phosphate, and the frequencies of 424, 1627, 1674 cm™ correspond to dicalcium phosphate, and the
frequencies of 1523-1577 cm™ correspond to carboxylate ion (Figure 4).

Conclusions

It is possible to obtain organic mineral fertilizer from phosphorus-cotton ginning plant waste on
the basis of low-grade Guliob phosphorite, which is considered almost waste, through the ecologically
safe composting method. In this case, it was found that with the increase in the weight mass fraction
of Guliob phosphorite compared to the waste of the cotton ginning plant, the content of P2Oscommon,
P20smastered, CaOcommon and CaOmastered fOrms in the samples of composts. The degree of humification
of organic substances in the samples of the obtained composts increases with the decrease in the
amount of cotton gin waste in the selected weight ratios and, conversely, with the increase in the
amount of Guliob phosphorite and the composting time.

Most importantly, Guliob phosphorite contributes to the faster decomposition of the waste of the
cotton ginning plant and serves to increase the level of humification of its total organic substances,
and as a result, it ensures an increase in the amount of humic and fulvic acids and water-soluble
organic substances in the organomineral fertilizer samples.
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Annotatsiya. Magolada ammiakli selitra suyuqlanmasi va texnogen chiqindi bo‘lgan fosfogips
asosida NS—o‘g‘itlar olish masalalasida bahs yuritilgan. Muallifning ta’kidlashicha, ammiakli
selitra suyuqlanmasiga maydalangan kukunli fosfogips qo‘shish asosida hosil qilingan
fosfogips—nitratli suyuglanmalarni donadorlash minorasida donador holga keltirish orgali
yaxshilangan fizik—kimyoviy va past detonatsiya xususiyatlarga ega yugori sifatli azot-
oltingugurtli o‘g‘itlarni olish mumkin.

Kalit so‘zlar: ammiakli selitra, texnogen chiqgindi fosfogips, azotoltingugurtli o ‘g ‘it, tarkib
va xossalar.

AHHoTauus. B cratbe paccmaTpuBaercs npobiema noiydeHuss NS—yao00peHuil Ha OCHOBe
COKMKEHHOM aMMHMAa4YHOM CENUTPHI ¥ TEXHOTCHHBIX 0TX0/10B (hocdorurica. [To MHEHHUIO aBTOPA,
MIOJyYeHHE BBICOKOKAUECTBEHHBIX Aa30THO—CEPHBIX YAOOpPEHHMH C YIy4IIEHHBIMHU (PU3UKO—
XUMHYECKMMH W TOHMW)KCHHBIMH JI€TOHALIMOHHBIMU CBOMCTBAMM BO3MOXKHO IIyTEM
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rpanyaupoBadus  (HochHOrUICOBO—HUTPATHBIX IKUIKOCTEH, OOpa3yloIUXcs Ha OCHOBE
N00aBJICHHSI IOPOITKOOOpa3HOTo (hocdorurca K aMMHAYHO—HUTPATHOMN JKUTKOCTH.

Knrwuesvie cnosa: ammuaunas cenumpa, mexHozeHHble omxoovl gocgozunca, azomuo—
cepHoe y0obpeHue, cOcmas u c8olcmed.

Abstract. The article discusses the problem of obtaining NS—fertilizers based on liquefied
ammonium nitrate and man-made waste phosphogypsum. According to the author, it is
possible to obtain high—quality nitrogen—sulfur fertilizers with improved physico—chemical and
low detonation properties by granulating the phosphogypsum-—nitrate liquids formed on the
basis of adding powdered phosphogypsum to the ammonium nitrate liquid.

Keywords: ammonium nitrate, man-made waste phosphogypsum, nitrogen—sulphur
fertilizer, composition and properties.

Introduction

Nitrogen, phosphorus, potassium and sulfur elements are considered the most important plant
nutrients, and the main amount of nitrogen is delivered to crops by using nitrogen fertilizers. Many
countries of the world, including China, Russia, the USA, India, Indonesia, Trinidad Tobago,
Ukraine, Canada, Kazakhstan, Uzbekistan and other countries are engaged in the production of
nitrogen fertilizers. According to the information of the International Fertilizer Association (IFA) in
2017 and 2018, the production capacity of nitrogen fertilizers is 185.10 and 187.0 million tons per
year, respectively. reached tons. The main nitrogenous fertilizers include urea, ammonium nitrate
(AN), ammonium sulfate, and KAS [1, 2].

A large branch of the chemical industry working for agriculture has also been created in
Uzbekistan. Mineral fertilizers and plant protection chemicals are produced here.

In 2016, our mineral fertilizer production enterprises produced 944,700 tons of nitrogen fertilizers,
143,000 tons of phosphorus fertilizers and 138,000 tons of potash fertilizers for 100% nutrients. Of
this, there were 1558.1 thousand tons of AS, 636.3 thousand tons of urea, 207 thousand tons of
ammonium sulfate, 129.5 thousand tons of phosphated AS and 1.08 thousand tons of calcium nitrate
from the assortment of nitrogen fertilizers [ 3].

AS is one of the widely available, ballast-free, mass-produced and concentrated nitrogen
fertilizers. The largest AS production facilities are located in the USA and Russia, the share of each
of them is more than 13% [4-6].

Today, the total capacity of Uzbekistan is 1 min. 750,000 tons of AS is produced for local
agriculture and export at JSC “Maxam-Chirchik”, “Navoiyazot” and “Fergonazot” [7].

AS can be applied in agriculture to any type of soil and all agricultural crops. But it has two serious
disadvantages. The first one is the property of viscosity that occurs as a result of its absorption of
moisture from the air during storage, and the second is the high explosive property [8-10].

From the analysis of the literature, it was found that in improving the adhesion and detonation
defects of AS, first of all, the fertilizer grains obtained by the spraying method are cooled to a stable
polymorphic transition temperature in a fluidized bed cooling device, and then selected Additives
depend on how much they increase the strength of flour grains and reduce their viscosity.

PHG (wt.,%: P20scommon 1.59; P2Osmastered. 1.48; P2Oswater 1.12; CaOcommon 37.47; CaO mastered
11.26; SOz 27.4) can also serve as a promising modifier. Today, about 80 million tons of
phosphogypsum is accumulated as man-made waste in the territory of “Ammofos-Maksam” JSC. But
until now, there is no technology for direct processing of this man-made waste, PHG, and therefore
it has already become an environmental problem at the local level.

Research Methodology

Experiments in laboratory conditions were carried out in a stainless glass reactor made of steel
metal, brand 12X18N10T, equipped with a special metal clamp. First, the measured chemical "pure™
grade AS is placed in a metal beaker reactor and liquefied using an electroplate. Then, man-made
waste PHG, which has become a local problem, was added to AS liquefaction in a weight ratio of
AS:PHG = 99.0:1.0 to 60:40. The resulting phosphogypsum-nitrate liquids were mixed well
continuously using a glass rod in the range of 165-170 °C and for up to 7 minutes. At the last stage
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of its work, phosphogypsume-nitrate liquids are poured into a granulator made of special stainless
metal with holes of 1.2 mm diameter in the lower part. A high pressure is created on it with the help
of a simple hand pump, and the fluid is granulated as a result of being sprayed onto the polyethylene
film laid on the ground from the 9" floor of the building. The chemical composition and properties
of granulated NS-fertilizer samples were determined using certain methods [11].
The obtained results are presented in tables and figures.

Analysis and Results

Studied AS:PHG =99.5:1.0 to 60:40 in weight ratio of modified AS with PHG additive in Ncommon
while the amount decreased from 34.50 to 20.87%, SO3 common @and CaO common and its amounts
increased from 0.55 to 21.79% and from 0.39 to 15.03%, respectively (Table 1).

Ca0,,t/Ca0om and SO5y4t/SOscom
Scales of absorpbtion amount,%

Figure 1 CaOWater./CaoCommon. and So3waterlso3common. Changes in the
amount of forms depending on the AS : PHG weight ratio.

Table 1. Compositions of NS-fertilizers obtained on the basis of liquefied ammonium nitrate and
man-made waste phosphogypsum.

AS: TG Amount of components, weight% SO3wat.
WEight CaOcomm Cgogater m’
ratio N on CaOuwater. SOscommon. | CO3swater. / @Ycommon %

NHsNO3 34,96 - - - - - -

99,0:1,0 34,50 0,39 0,136 0,55 0,208 34,94 37,83
98,0:2,0 34,21 0,76 0,254 1,09 0,397 33,46 36,39
95,0:5,0 33,15 1,89 0,577 2,72 0,911 30,51 33,50
92,0:8,0 32,06 3,01 0,873 4,36 1,398 29,02 32,06
82,0:18 28,57 6,75 1,554 9,81 2,577 23,02 26,27
75,0:25 26,13 9,38 1,751 13,62 2,988 18,67 21,94
70,0:30 24,36 11,26 1,932 16,35 3,350 17,16 20,49
65,0:35 22,65 13,13 2,063 19,07 3,633 15,71 19,05
60,0:40 20,87 15,03 2,139 21,79 3,835 14,23 17,60

In terms of physiological role in plant nutrition, nutrient element C ranks fourth after N, P.Os and
K20, followed by CaO. If they are applied to the soil in a form that is absorbed by plants, it will lead
to a significant increase in the expected yield. It should be noted that with the increase in the amount
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of PHG added to the AS ||qU|d, the amount of CaOwater /Ca0 common 100% and SOzwater /SO3zcommon
100% plant absorbable forms decreases. For example, the amount of CaOsuv/CaOumum 100%
absorbable form was 34.94% in the sample taken in the weight ratio of AS:PHG = 99.5:1.0 to AS
liquefaction, while AS:PHG = 60:40 is 14.23%. At the same weight ratio, SO3awater/SO3common 100%

absorbed form amounts decrease from 37.83 to 17.60%, respectively (Figure 1).
It was found that between AS — NH4NO3 va PHG — CaSOs - 2H>0, an ion exchange reaction takes

place to some extent as follows:
2NH4sNO3 + CaS0s4 - 2H20 «» Ca(NO3)2 + (NH4)2SO4 + 2H.0

As a result, water-soluble compounds of sulfur and calcium elements Ca(NOz)2 and (NH4)2SO4
are formed. Therefore, we determined to what extent NH4sNOg3 is converted as a result of the

interaction of the initial substances in all weight ratios of AS: PHG (Figure 2).
It can be seen from Figure 2 that with the increase in the amount of man-made waste PHG added

to AS liquid in the studied weight ratios, it was found that the conversion level of NH4sNOs increased
from 0.42 to 9.65%, respectively. So, as a result of the interaction of PHG — CaSO4-2H>0, which is
insoluble in water to some extent at high temperature, with AS — NHsNOs3, water-soluble Ca(NOz)2
and (NHa4)2SOg4 are formed. Therefore, the new type of complex fertilizers obtained on the basis of
AS liquefaction man-made waste PHG can be called water-soluble NSCa-fertilizers.

-y
o
> %

3 Conversjo,

NH,No

Figure 2. Variation of NH4NO3 conversion in phosphogypsum-
nitrate liquids depending on AS:PHG ratio.

It is very important to know the grain strength, viscosity, porosity and diesel absorption properties of
these new types of NS-fertilizer samples during long-term storage of AS-based product in
warehouses, transportation and application in agricultural crops. becomes important. Therefore, the
product properties of NS-fertilizer samples were also determined (Table 2).

“Toza” granulated NH4NO3 and magnesia AS grains have strength - 1.30 and 1.60 MPa, viscosity
- 5.62 and 4.67 kg/cm?, porosity - 22 and 9.1% and diesel fuel absorption - 4.82 and 4.33 gr. is found
to be equal to Regarding the product properties of the nitrogen fertilizer grains obtained for this
comparison, they have very good product properties based on AS liquefaction and PHG (grain
strength increased from 2.5 to 8 times, viscosity, porosity, and diesel fuel absorption from 1.5 samples
of NS-fertilizers having decreased up to 4 times) were taken.

Thus, the higher the strength of the fertilizer grains, the less its porosity and internal surface area,
and the less diesel fuel is absorbed into the grains. As a result, the explosive property of AS is reduced

to such an extent.
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Table 2. Product properties of grains of NS-fertilizer samples obtained on the basis of AS liquid
and man-made waste PHG.

Weight ratio of | Grain strength, | Grain viscosity, Grain Grains absorb

initial substances MPa kg/cm? porosity, % | diesel oil, gr.
“T” brand NH4NO3 1,30 5,62 22,0 4,82
Magnizetli AS 1,60 4,67 9,10 4,33
99,0:1,0 3,93 2,70 8,74 4,20
95,0:5,0 591 2,44 8,49 4,14
92,0:8,0 6,56 2,19 8,26 4,07
90,0:10 7,22 1,93 8,01 4,01
82,0:18 7,88 1,67 7,77 3,95
75,0:25 11,27 141 7,53 3,88
60,0:40 12,33 1,16 7,29 3,82

Conclusions

High-quality nitrogen-sulfur fertilizers with improved physico-chemical and low detonation
characteristics can be obtained by granulating phosphogypsum-nitrate liquids made by adding
powdered phosphogypsum to ammonium nitrate liquid in a granulation tower. In this case, the
obtained new type of nitrogen fertilizer will contain macroelements such as sulfur (SO3) and calcium
(Ca0) in the form absorbed by plants. These macroelements also help to obtain high and quality crops
from agricultural crops to some extent.
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Annotatsiya. Sun’iy intellekt algoritmlaridan foydalangan holda kesuvchi asboblar
traektoriyasini optimallashtirish va qirindi ajralib chigishini loyihalash, kesish jarayonini
bashorat gilish va boshgarishni yaxshilashda go‘llaniladigan rivojlanayotgan sohadir. Ushbu
tadqiqot ishi mexanik ishlov berish jarayonlarida ilg‘or algoritmlarni va kompyuterli ko‘rish
texnologiyalarining integratsiyasini o‘rganadi. Tadgigot kesuvchi asboblar trayektoriyasini
avtonom ravishda optimallashtirishga, eng magbul kesish asboblarini tanlashga va kesish
parametrlarini dinamik ravishda sozlashga godir bo‘lgan murakkab algoritmlarini ishlab
chigishga garatilgan. GPT-4 yordamida yaratilgan modelni turli xil ishlov berish turlariga
o‘rgatish ushbu yondashuv go‘llaniladi. Kompyuterli ko‘rishning integratsiyasi real vagtda
monitoring va ishlov berish jarayonida moslashuvchanlik va aniglikni oshiradi.

Kalit so‘zlar: sun’iy intellekt, kompyuterli ko ‘rish, GPT-4, avtonom ishlov berish tizimlari,
real vagtdagi monitoring, dinamik sozlash, aniq ishlov berish yordamida kesuvchi asboblar
traektoriyasini optimallashtirish.

AHHOTaIIl/IH. OHTI/IMI/ISaHI/ISI TPACKTOPUHN ABUKCHHUA HHCTPYMCHTA HAa OCHOBC NCKYCCTBCHHOTI'O
MHTEJUIEKTa C HUCMOJIb30BAaHUEM AaJTOPUTMOB MCKYCCTBEHHOTO MHTEIUIEKTa W MAIIMHHOTO
00y4YeHHS — HTO pa3BUBAIOMIASCS 00JIACTh, KOTOpask HAXOAUT MPHUMEHEHHE B TPOSKTUPOBAHUH
IpoIieccoB  00pa3oBaHUsl CTPYKKH, MPOTHO3HMPOBAHHWE pE3yIbTaTOB U  YIPABICHUU
mpoleccaMi MexaHn4eckoil 00paboTku neranel MamuH. B 3T0i nccnenoBarensckoit padorte
paccMaTpuBaeTCs MHTETpalus IEpeOBbIX AITOPUTMOB HCKYCCTBEHHOTO HHTEJIEKTA H
TEXHOJIOTUH KOMITBIOTEPHOTO 3PEHUsSl Il PEBOJIIOIMOHHOTO TPEOOpPa3OBaHHS CHUCTEM
00paboTku. OCHOBHOE BHUMaHHME B HCCIEIOBAHUU YJeNseTcsl pa3pabOTKe CIOMKHBIX
AJITOPUTMOB  UCKYCCTBCHHOTO HMHTCJIJICKTA, CIIOCOOHBIX aBTOHOMHO OINITUMU3HUPOBATH
TPAaeKTOPUU [JBM)KEHUS HMHCTPYMEHTA, BBIOMpPATh HAWIYUIIHE DPEXKYILIHMEe HHCTPYMEHTHI U
JTUHAMHYCCKH PETyJIHpoBaTh mapaMeTpbl pe3anus. GPT-4 wucmonb3yercs it oOydeHUs
MOJICNIM  Pa3IU4YHBIM  CICHapHsiM 00paboTku. VHTerpamust KOMIIBIOTEPHOTO 3pEHHUs
oOecrieunBaeT MOHUTOPUHI B DPEATbHOM BPEMEHM W IMHAMHYECKYIO KOPPEKTHPOBKY B
nporecce 00pabOTKH, MOBBIIIAS ATAIITUBHOCTh M TOYHOCTb.
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Knrouesvie cnosa: Onmumuzayus mpaeKmopuu  OBUNCEHUA  UHCMPYMeHma  C
UCNONL3068AHUEM UCKYCCMBEHHO20 UHMENNEeKMA, UCKYCCMBEHHbIN UHMENLeKm, MAuUuHHOe
obyuenue, komnviomepHoe spenue, GPT-4, asmonomnvle cucmemsvt 00pabomKu, MOHUMOPUHS
8 PeaibHOM 8peMeHU, OUHAMUYECKAs HACMPOUKA, NPeYUsUOHHAs 06pabomKa.

Abstract. The optimization of tool trajectory based on artificial intelligence, utilizing Al and
machine learning algorithms, is an evolving field with applications in chip design, system
optimization, prediction of cutting processes results and controlling its flow. This research
paper explores the integration of advanced Al algorithms and computer vision technologies to
revolutionize processing systems. The study focuses on developing sophisticated Al algorithms
capable of autonomously optimizing tool paths, selecting the best cutting tools, and
dynamically adjusting cutting parameters. Using GPT-4, a deep learning approach is employed
to train the model on various processing scenarios. The integration of computer vision ensures
real-time monitoring and dynamic adjustments during processing, enhancing adaptability and
precision.

Keywords: Tool trajectory optimization using artificial intelligence, artificial intelligence,
machine learning, computer vision, GPT-4, autonomous processing systems, real-time
monitoring, dynamic adjustment, precision machining.

Introduction

Al-assisted tool path optimization is an area of research that leverages the power of artificial
intelligence and machine learning algorithms to optimize system performance and efficiency. This
technology is applied in various fields such as chip design [1], system optimization [2], creating UX
tools [3], oil and gas well control [4], and improving healthcare workflows [5]. These applications
aim to improve quality, safety, workflow, efficiency and patient satisfaction. The use of artificial
intelligence algorithms and computational knowledge graphs allows the creation of digital knowledge
layers that integrate historical data [6], expert knowledge and real-time information to make informed
decisions and optimize operations. By combining the strengths of artificial intelligence and machine
learning with industry expertise [7], these tools have the potential to revolutionize various industries
and optimize daily practices.

Real-time monitoring through computer vision integration has been proposed as a solution for
effective project management and progress monitoring in various fields. The use of modern object
detection algorithms, such as YOLOVS, allows you to automatically monitor the progress of
construction [8] [9]. Additionally, computer vision techniques have been applied to monitor water
levels in flood-prone areas using RGB-D cameras and edge computing for real-time data processing
[10]. Computer vision systems have also been developed to measure dynamic displacements in three
dimensions, providing a flexible and cost-effective solution for situations where conventional
displacement sensors are not possible [11]. In retail, computer vision systems are used to collect
customer data such as customer traffic, traffic patterns, and demographic factors, which can be used
for store design, demand research, and marketing strategies [12]. These examples demonstrate the
potential of integrating computer vision for real-time monitoring in a variety of applications.

Research Methodology

This research paper examines the development and implementation of advanced artificial
intelligence algorithms that enable autonomous machining systems to autonomously optimize tool
paths, select appropriate tools, and adjust cutting parameters—all without the need for direct human
intervention [13]. The purpose of this paper is to explore the synergies that exist between artificial
intelligence-based algorithms and processing processes, with a particular focus on improving
efficiency and accuracy. Through the use of artificial intelligence, we intend to redefine the field of
processing systems, pushing the boundaries of what can be achieved in terms of speed, accuracy and
adaptability. An integral component of this research is the integration of computer vision technology,
which allows for real-time monitoring and dynamic adjustment of processing processes. Combining
artificial intelligence and computer vision has the potential to not only automate decision making, but
also endow the system with perceptual abilities similar to human visual understanding. This
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integration is designed to change the way processing systems operate, enabling adaptive responses
to unexpected problems and ensuring optimal performance under varying circumstances.

Artificial intelligence-assisted tool path optimization techniques have been researched in various
fields. One approach is to use a new algorithm based on solving the traveling salesman problem (TSP)
for multilayer 3D printing [14]. Another approach involves the use of genetic algorithms to find
optimal milling trajectories [15]. Additionally, systems and methods have been developed that
involve grouping subsets of waypoints into clusters and optimizing these clusters using genetic
algorithm design techniques [16]. Machine learning techniques have also been used to recover tool
path information in 3D printed samples, which can be used for reverse engineering or determining
product authenticity [17]. Additionally, zero-order optimization methods have been studied to
optimize molecular targets in chemical discovery, showing potential effectiveness in this field [18].

Figure 1 shows a scatter plot of tool path coordinates. This figure shows the optimized tool path
coordinates generated by Al-based algorithms. Each point on the scatter plot represents a specific
position on the tool path, demonstrating the system's ability to autonomously move and optimize
cutting paths. Filled markers in a soothing blue highlight the precision achieved through the
integration of GPT-4 and deep learning techniques.
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Figure 1. Al-based optimization Figure 2. Spindle speed. Real-time monitoring

Figure 2 illustrates a scatter plot of spindle speed over time, providing a visual representation of
spindle speed changes throughout the machining process, demonstrating the capabilities of the real-
time monitoring system. Scattered markers, highlighted in dynamic red, represent the spindle speed
at each time step. This graph is a testament to the system's adaptability, dynamically adjusting spindle
speed to optimize machining efficiency.

Figure 3 shows the feed rate scatter plot over time, demonstrating the dynamic adjustment of the
feed rate during a machining operation. Filled, energetic green markers indicate the system
autonomously adapts to feed rates in response to changing processing requirements. This graph
highlights the ability of Al algorithms to make real-time decisions to ensure optimal material removal
rates. These detailed descriptions are intended to provide a thorough understanding of the key
functions and ideas conveyed by each individual drawing in the context of tool path optimization
using artificial intelligence and real-time monitoring through computer vision integration.

The integration of computer vision technologies plays a key role in real-time monitoring and
adaptive decision making in machining processes [19]. To achieve this, we implemented state-of-the-
art computer vision models that incorporate convolutional neural networks (CNNs) for image
processing and feature extraction. The system was trained on annotated datasets containing real-time
processing frames, allowing it to recognize and interpret complex details of the processing
environment.
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Before using the developed artificial intelligence algorithms and the integrated computer vision
system in real processing scenarios, a comprehensive modeling phase was carried out [20]. This
involved creating virtual processing environments to evaluate the performance of the algorithms
under different conditions. The test was carried out according to known criteria, and adjustments were
made iteratively to increase the adaptability and reliability of the algorithms. Seamless integration of
artificial intelligence and computer vision algorithms into existing processing systems has become a
critical aspect of this research. This included interfacing with processing equipment control systems
to provide real-time communication and synchronization. Interoperability tests were conducted to
verify the feasibility and effectiveness of integrating different processing platforms.

The application of artificial intelligence-based tool path optimization algorithms has shown
promising results in improving machining accuracy and efficiency. The optimized toolpaths, as
shown in Figure 1, showed a significant reduction in excess motion, resulting in a more optimized
and accurate machining process. The scatterplot demonstrates the complex coordination achieved
through autonomous adaptation of tool paths, which ultimately results in improved overall machining
performance. Figure 2 illustrates real-time monitoring of spindle speed throughout a machining
operation. Scattered markers show dynamic adjustment of spindle speed, demonstrating the system's
response to changes in material properties and processing conditions. The ability to adapt the spindle
speed in real time, as shown in the graph, helps optimize material removal rates and therefore
machining efficiency. The graph shown in Figure 3 shows the dynamic adjustment of the feed rate
during machining. The system autonomously adapted the feed rate based on changing processing
requirements, as indicated by shaded markers in different shades of green. This dynamic adjustment
not only optimized the material removal rate, but also demonstrated the system's adaptability to
different workpiece characteristics.

Figure 4. visualizes the optimization of tool paths using artificial intelligence over time. The line
graph illustrates the sequential development of X and Y coordinates, demonstrating the system's
ability to autonomously refine cutting paths. The legend differentiates between the X coordinate
(blue) and Y coordinate (sky blue), providing a clear view of the optimized tool path.

Conclusions

Conclusion Research on tool path optimization using artificial intelligence and real-time
monitoring through computer vision integration represents a significant step forward in the search for
autonomous and efficient machining systems. The use of advanced artificial intelligence algorithms
using the capabilities of GPT-4 has proven effective in achieving levels of tool path accuracy
previously unattainable using traditional methods. The optimized tool paths shown in Figure 1
highlight the system's ability to autonomously move and refine cutting paths, resulting in increased
accuracy, reduced cycle times, and minimized waste. Figures 2 and 3 clearly illustrate the system's
real-time monitoring capabilities and dynamic adjustment of spindle speed and feed rate. The
observed adaptability of processing parameters provides evidence of the system's ability to respond
to changing conditions. This adaptability is paramount to addressing challenging machining
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conditions, ensuring optimal performance across a variety of material properties and workpiece
characteristics.
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Annotatsiya. Kesuvchi asbobning yemirilishi ishlab chigarilgan maxsulotning sifatiga,
dastgohlarning ish unumdorligining pasayishiga va ishlab chigarish xarajatlarining oshishiga
ta’sir giluvchi muhim omil hisoblanadi. Tadgigot sun’iy intellekt yordamida kesuvchi
asbobning yemirilishiga olib keladigan kesish parametrlarini o‘rganish va simulyatsiya qilish
uchun jilvirlash operatsiyasidan foydalangan. Natijalarni tekshirish va taggoslash mikroskopik
va cheklangan elementlarni tahlili orgali amalga oshirildi. Tadgigotda kesuvchi asboblarning
yemirilishini kuzatish va yemirilish jarayonini optimallashtirish uchun sun’iy intellekt
algoritmlari, jumladan, mashinali o‘rganish va neyron tarmoglar go‘llanildi.

Kalit so‘zlar: kesuvchi ashob, ishlov berish jarayonlari, sun’iy intellekt, morfologik sirt
tahlili, bashorat gilish usullari, ishlab chigarish samaradorligi.

AHHOTanusi. V3HOC HMHCTpYMEHTa SBJISICTCS KPUTHUYSCKUM (PAKTOPOM, BIIMSIONIMM Ha
poIiecchl 00pabOTKH, BIUSIONIMM Ha KadeCTBO JeTajel, BpeMs MPOCTOsS O00OPYIOBaHUS U
MPOU3BOJICTBEHHBIC 3aTparhl. lcciemoBaHWe COCpPEOTOUEHO Ha CTaJuU M3HOCAa C
HCIOJb30BAHUEM HUIU(GOBAHUS JUIS HMMHTAIMM  YCJIOBHH HCKYCCTBEHHOTO  HM3HOCA
uHCTpyMeHTa. [IpoBepka MPOBOJAMTCS C MOMOIIBI0 MUKPOCKOITMUYECKOTO aHAIN3a U aHAJIN3a
METOZIOM KOHEYHBIX 3JIEMEHTOB. B HCCIeI0BaHUU HCIIOIB3YIOTCS METOIbI HCKYCCTBEHHOTO
WHTEJUICKTa, BKIIIOYas MallMHHOE OOyueHHe M HEWPOHHBIC CETH, JJII MOHUTOPHHTA W3HOCA
HHCTPYMEHTA U ONTHMHM3AIINH TPoIiecca H3HOCA.

Knwouesvle cnosa: usznoc uHcmpymenma, npoyeccbl MeXaHuyeckou  o6pabomixu,
UCKYCCMBEHHbIIL UHmMeIeKm, npocrHozupyemoe, mexHuuecKoe obcnyscusanue,
aghpexmuenocms npou3eoocmaa.

Abstract Tool wear is a critical factor affecting machining processes, impacting part quality,
equipment downtime and production costs. The study focuses on the late stage of wear using a
multi-axis grinding operation to simulate artificial tool wear conditions. Verification is carried
out through microscopic analysis, process force measurements and finite element analysis. The
study uses artificial intelligence (Al) techniques, including machine learning and neural
networks, to monitor tool wear and optimize the wear process.
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Introduction

This study provides valuable insight into tool wear phenomena, offering a basis for future research
and practical applications. The integration of artificial intelligence methods and the proposed method
for fast semi-online tool wear monitoring based on surface morphological analysis opens up
opportunities for real-time monitoring and predictive maintenance. Future research could explore the
application of these methods in different manufacturing environments and industries. In addition, the
impact of tool coatings, advanced materials, and unconventional tool paths on wear resistance can be
further studied to increase tool life and optimize manufacturing processes.

The comprehensive analysis of tool wear phenomena in advanced manufacturing processes
presented in this research article sheds light on the complex dynamics that influence the life and
efficiency of cutting tools. Through a thorough literature review, integration of advanced monitoring
techniques and simulation-based visualization, the study examines and integrates various tool wear
monitoring techniques, ranging from sensor signal analysis to surface morphological studies and
advanced artificial intelligence models. This inclusiveness reflects the evolving manufacturing
technology environment and the need for universal monitoring approaches.

Literature Review

Tool wear is a critical aspect of the machining process, affecting part quality and preventing
damage [1]. Predicting tool wear based on vibration levels is challenging due to variations in cutting
conditions [2]. The study proposes a model that combines wavelet long-term memory (WLSTM),
deep multilayer perceptron (DMLP) and continuous wavelet transform for data preprocessing and
tool wear prediction [3]. Research is aimed at studying tool wear at a late stage by creating stable
wear conditions [4]. The multi-axis grinding operation is used to create artificial tool wear that
replicates natural wear [5]. The methodology is validated through microscopic analysis, process force
measurements and finite element analysis. Artificial intelligence (Al) techniques such as machine
learning and neural networks are used to monitor tool wear and optimize the wear process. A method
for fast semi-online monitoring of tool wear is proposed, based on morphological analysis of the
surface. The method makes it possible to quantify tool wear based on the characteristic parameters of
the machined surface. Image capture and processing techniques are also used to evaluate tool wear in
a general-purpose manufacturing environment.

Monitoring tool wear is critical in the machining process to ensure part quality, reduce equipment
downtime, and predict tool cost and life. Various methods have been proposed for tool wear
monitoring, including sensor signal analysis, surface morphological analysis, and deep learning
models. The relationship between tool wear and sensor signals can be analyzed to determine the
required data acquisition signal [6]. Surface morphological analysis based on the texture and
roughness of the machined surface can effectively identify and quantify tool wear [7]. Deep learning
models such as wavelet long-term memory (WLSTM), deep multilayer perceptron (DMLP) and
convolutional neural network (CNN) have shown promising results in tool wear prediction based on
vibration data and force signals converted into images [8, 9]. This comprehensive analysis of tool
wear phenomena provides insight into effective methods for monitoring tool wear to improve
production quality and efficiency [10].

Monitoring tool wear is critical in advanced manufacturing processes to ensure workpiece quality
and prevent equipment damage. Various methods have been proposed to solve this problem. Zheng
Zou et al. developed an online tool wear monitoring method based on data processing and feature
extraction. They collected spindle current signals and thermal strain data to create a set of feature
samples, which were then processed using sensitivity analysis and a deep auto-encoding algorithm.
The resulting synthesized features were used to build a mapping model for monitoring the wear
condition of the tool. Zhe Li presented a simulation, optimization, and recommendation tool to
evaluate the impact of parameter changes on the performance of a digital twin model. Xiang-Chun
Tseng et al. developed a bending moment model that considers cutting forces to study the cutting
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behavior and predict tool wear. These studies provide a comprehensive analysis of tool wear
phenomena in modern manufacturing processes.

Tool wear is a complex and multifaceted phenomenon that plays a key role in determining the
success of machining operations in various industries. This research work provides a comprehensive
analysis of tool wear phenomena in advanced manufacturing processes to unravel the complex
mechanisms underlying the degradation of cutting tools. The research covers a range of
manufacturing technologies, including traditional processing methods as well as new technologies
such as additive manufacturing and high-speed machining. By carefully studying the factors
influencing tool wear, the study aims to provide valuable information on extending tool life, reducing
production costs and ultimately advancing the state of the art in manufacturing. The study examines
the influence of cutting parameters, lubrication methods and tool coatings on wear resistance, offering
a holistic view of the complex interactions between process variables.

Tool wear phenomena have been widely studied in machining processes. Monitoring tool wear is
necessary to ensure the quality of the workpiece and prevent damage to process equipment [11].
Various methods have been proposed for tool wear monitoring, including sensor signal analysis and
time and frequency domain feature extraction [12]. Surface morphological analysis has also been
used to quantify the degree of tool wear, with the texture of the machined surface serving as an
indicator of tool wear [13]. In addition, tool wear was found to have a direct correlation with the level
of vibration during machining [14]. Deep learning models such as convolutional neural networks
have been used to accurately determine the wear status of tools based on force signals converted into
2D images [15]. These studies contribute to improved tool wear control and machining efficiency.

Early research on tool wear laid the foundation for understanding the underlying mechanisms
involved in machining processes [16-25]. The seminal work of Taylor and Merchant provided
important insight into the relationship between cutting speed, tool wear, and machining economics.
Subsequent studies have built on these principles and examined wear phenomena in a traditional
manufacturing context. Classical wear models such as the Archard wear equation have long served
as the cornerstone for understanding tool wear in traditional machining processes. Although effective
in many scenarios, these models face limitations when applied to advanced materials and non-
traditional processing methods. This section examines the strengths and weaknesses of traditional
models, setting the stage for the need to develop theoretical frameworks. With the advent of modern
materials such as ceramics, composites and superalloys in manufacturing, a paradigm shift has
occurred in the dynamics of tool wear. This section examines how the unique properties of these
materials influence wear mechanisms, challenging conventional wisdom and prompting the
development of new models tailored to the demands of modern machining processes. The integration
of additive manufacturing, high-speed machining and other advanced technologies has created new
challenges in understanding tool wear. This section reviews recent research into wear phenomena
characteristic of advanced manufacturing processes, highlighting the impact of unconventional tool
paths, rapid heating and cooling cycles, and the use of smart materials.

Research Methodology

The relationship between cutting parameters (speed, feed, depth of cut) and tool wear is a critical
aspect of machining optimization. This section evaluates current research on the influence of
machining parameters on wear phenomena, addressing the delicate balance between maximizing
material removal rates and maintaining tool integrity. Tool wear is inherently related to tribological
interactions at the tool-workpiece interface. This section reviews research on lubrication strategies,
friction characteristics, and the role of cutting fluids in minimizing wear. The goal is to identify ideas
that can help develop effective lubrication methods for modern manufacturing.

Analysis and Results

To comprehensively analyze tool wear phenomena in advanced manufacturing processes, we
began modeling and visualizing key tool wear parameters—flank wear, crater wear, and edge
chipping. Figure 1. The simulation provides an illustrative example that provides a basis for
understanding the interaction between cutting conditions and tool wear. We initiated the process by
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creating arbitrary cutting conditions, including cutting speeds and feed rates, which reflect real-
life production scenarios. Using these conditions, we modeled tool wear parameters using equations
designed to simulate the complex relationships observed in machining processes. The inclusion of
random noise ensured realistic variability in the simulated data.

Flank wear - modeled as a function of cutting speed, feed and random variability [17]. Crater wear
- the simulation was carried out taking into account the quadratic influence of cutting speed, feed and
random disturbances [18]. Edge chipping - presented as a function of cutting speed, feed and
additional random vibrations [19]. Figure 1 shows a scatter plot of tool path coordinates. This figure
shows the optimized tool path coordinates generated by Al-based algorithms. Each point in the scatter
plot represents a specific position along the tool path, demonstrating the system's ability to
autonomously navigate and optimize cutting paths. Filled markers in a soothing blue highlight the
precision achieved through the integration of GPT-4 and deep learning techniques.

In an effort to systematically understand the complex interactions between cutting speeds, feeds,
and their effects on machining results, we developed and visualized an experimental matrix (Figure
2). This matrix reflects a wide range of cutting conditions, including factor calculation to
comprehensively account for the interactions between variables. Cutting Speed Range - We have
defined a cutting speed range that systematically covers from 50 to 200 meters per minute. This range
was chosen to cover a range of processing scenarios. Feed rate range - Feed rates were systematically
varied from 1 to 10 millimeters per revolution. This selection is intended to cover the range of feed
conditions encountered in practical machining. Factorial Design - Using the grid function, we created
a grid of combinations of cutting speeds and feeds. This factorial design provided a comprehensive
exploration of the parameter space, facilitating the observation of interactions between variables.

Tool Wear Parameters - 3D Scatter Plot Experimental Matrix - 3D Scatter Plot
. @
#  Flank Wear
® Crater Wear . . -
50 Edge Chipping . ‘. * 15 . * o *
£ . 1 ’
40 * L . ® . *
‘E’ . * .G g 1 [ ] * .« ® -
o 30 e e .0 *0° 8 . . . .
g g f' . 4 w L *
E P . ™ » * .
5% o @ o v . 505 ¢ .
5 e e 2 . . .
5 10 * PR T v . . *
8 L4 e BT Gt ‘s Ge « « s *
= ; -
q‘:’ 0 .
. 10 - -
. .. 200
5 150
100
Feed Rate (mmj/rew) 0 B0 Feed Rate (mm/rev) 0 50
Cutting Speed [m/min) Cutting Speed (m/min)
Figure 1. Modeling and visualization of tool Figure 2. Experimental matrix imaging.

wear parameters.

In an effort to better understand the dynamics of tool wear during machining operations, we
modeled and visualized the evolution of key tool wear parameters—flank wear, crater wear, and edge
chipping—over time (Figure 3). These simulations are illustrative and provide insight into how wear
parameters respond to controlled cutting conditions. Cutting Conditions - We have defined specific
cutting conditions including a constant cutting speed of 100 meters per minute, a feed rate of 5
millimeters per revolution, and a total machining time of 30 minutes. Time-dependent simulation.
Using a time-dependent modeling approach, we generated synthetic data for flank wear, crater wear,
and edge chipping over the entire machining period. The simulation included a combination of
deterministic trends based on cutting conditions and random variability to simulate real-world
scenarios.

Tool wear graphs - a visual representation of the simulated data is represented by three sub-graphs,
each of which is dedicated to a separate tool wear parameter. Flank Wear Evolution - The first
subgraph illustrates the evolution of flank wear over time. The graph shows how the amount of flank
wear changes depending on certain cutting conditions. Evolution of crater wear - The second
subgraph visualizes the evolution of crater wear during the machining process. The graph shows the
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relationship between cutting speed, feed rate and crater wear development. Evolution of edge
chipping - The third subplot is dedicated to the evolution of edge chipping. It provides insight into
how cutting conditions affect edge chipping over time.

Flank Wear Evolution Over Time 10(_\ Tool Wear Rate vs Cutting Speed
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Figure 3. Visualization of tool wear evolution Figure 4. Tool wear rate versus cutting
over time. speed.

Time as the X-axis, each subplot has time on the X-axis, representing the progressive duration of the
processing operations. Y-Axis Wear Parameters - The Y-axis displays the dynamics of flank wear,
crater wear, and edge chipping in millimeters. Separate sub-graphs: Separating the graphs increases
visibility and allows for targeted investigation of each tool wear parameter.

Figure 4 illustrates the relationship between tool wear rate and cutting speed in the machining
process. Cutting speeds ranging from 100 to 250 m/min were investigated. The line graph shows how
changes in cutting speed affect tool wear rates. Each point on the line represents a specific cutting
speed, and markers mark the corresponding tool wear rate under each condition. The graph provides
insight into the effect of cutting speed on tool wear, helping to determine optimal cutting speed ranges.

Figure 5 shows the correlation between tool wear rate and feed rate during machining operations.
Feed rates ranging from 0.1 to 0.4 mm/rev were investigated. A line chart visually displays the
relationship between feed rate and tool wear rate, with each point on the line indicating a specific
feed rate condition. The graph shows how changes in feed rate affect tool wear, helping you optimize
machining parameters to improve tool performance.

Figure 6 shows the effect of depth of cut on tool wear rate. The analysis took into account cutting
depths from 1 to 4 mm. The line chart provides a clear picture of the relationship between depth of
cut and tool wear rate, with each point corresponding to a specific depth of cut. The markers highlight
the rate of tool wear at different depths of cut, offering valuable information about the effect of this
parameter on tool wear. The graph helps determine the optimal depth of cut to minimize tool wear
and increase tool life.
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Figure 5: Tool wear rate versus feed rate. ~ Figure 6. Tool wear rate versus depth of cut.
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The detailed analysis framework allows for a comprehensive study of tool wear under various
machining conditions, providing both quantitative data and a visual representation to fully understand
the observed characteristics. Adjust details based on your evidence and findings.

Monitoring tool wear is a critical aspect of machining processes, affecting part quality, machine
downtime and production costs. This paper provides a comprehensive analysis of tool wear
phenomena covering traditional machining and new technologies. The literature review highlights
the evolution of tool wear monitoring techniques incorporating sensor signals, surface morphological
analysis and advanced artificial intelligence models. These diverse approaches indicate a growing
recognition of the importance of real-time monitoring and predictive maintenance in modern
manufacturing.

The introduction of WLSTM-DMLP model and continuous wavelet transform for tool wear
prediction confirms the problems associated with changes in cutting conditions [20]. Traditional wear
models, such as the Archard wear equation, are fundamental, but face limitations when using modern
materials and unconventional processing methods. The study compares the methodologies of
different studies such as the industrially viable WLSTM-DMLP approach [1] and the artificial wear
methodology in end milling. The proposed tool wear monitoring method, based on surface
morphological analysis and integration of image capture and processing techniques, is a holistic
approach. Validation through microscopic analysis, process force measurements, and finite element
analysis increases the confidence in the proposed methodology. Comparison with other studies such
as RGB methods for tool wear prediction provides a broader understanding of the effectiveness of
different monitoring approaches.

Conclusions

The proposed model, combining wavelet long-short-term memory (WLSTM), deep multilayer
perceptron (DMLP), and continuous wavelet transform, demonstrates a forward-looking approach to
tool wear prediction. Capable of accounting for operating variability, this model adds a valuable tool
to the predictive maintenance arsenal. The methodologies presented in the paper are not merely
theoretical, but are rigorously tested through microscopic analysis, process force measurements, and
finite element analysis. This commitment to experimental validation enhances the reliability and
applicability of the proposed methods. The use of modeling and visualization techniques, illustrated
through the generation of tool wear parameters and experimental matrices, provides tangible insight
into the complex interaction between cutting conditions and tool wear. These visualizations provide
insight into the evolution of tool wear over time and the influence of machining parameters.
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Annotatsiya. Temir yo‘l zanjiri poezdlar harakatini aniglashning asosiy usuli hisoblanadi.
Birinchi temir yo‘l rels zanjiri DC (o‘zgarmas tok) texnologiyasiga asosida qurilgan.
Texnologiyaning uzluksiz rivojlanishi o‘zgaruvchan tok va modulyatsiyalar texnologiyasidan
foydalangan holda temir yo‘l zanjirlarining samaradorligini oshirishga imkon berdi, ammo
poezdlar harakatini aniglashning asosiy printsipi bir xil bo‘lib goldi. Temir yo‘l zanjirlari,
shuningdek, transport vositasining tezligini tartibga solishga yordam beradi, chunki poezd
harakatini aniglash uchun ishlatiladigan elektr signallari, tezlik buyruglarini uzatish uchun yo°l
va bort stantsiyalari o‘rtasida almashinishiga imkon beradi.

Kalit so“zlar: doimiy va o ‘zgaruvchan tokli temir yo‘l rels zanjirlari, uzluksiz avtomatik
lokomotiv signalizatsiyasi (ALSN), svetoforlar, signallar, neytral rele, transformatorlar.

AHHOTanms. PenpcoBas 1erb SBISIETCS] OCHOBHBIM METOJIOM OOHAPYIKEHUST IBH)KEHHS TIOE3/I0B.
IlepBast penbcoBast Lienb, OCHOBaHHAs Ha TEXHOJOIMM IIOCTOSIHHOTO TOKa. HempepsiBHOE
pa3BUTHE TEXHOJOTMH TMO3BOJIMIIO TOBBICHTH A(PQPEKTUBHOCTh PENBCOBBIX IIEMEH 3a CUeT
UCIIOJIb30BAHUST TEXHOJOIMH IEPEMEHHOI0 TOKa W MOIYJSAIMHA, HO OCHOBHOW TNPHHLUI
OOHapy>KEHUsI TBIKEHHS TTOE37I0B OCTAJICS MPEXHUM. PelbCcoBBIE IENH TaKkkKe CIOCOOCTBYIOT
PETYIMPOBAHUIO CKOPOCTH TPAHCIOPTHOTO CPEACTBA, MOCKOJIBKY 3JEKTPHUECKHMMHU CUTHAJIAMHU,
UCTIONIb3YEMBIMU  JUUIsI  OOHApYXXKeHWsI JIBMIKEHHUS T110€3/1a, MOYXHO OOMEHHUBATHCS MEXKIy
NPUAOPOKHBIMHU U OOPTOBBIMH CTAHIIMSIMU JUTSL TIEpelaui KOMaH] O CKOPOCTH.

Kniouesvie cnosa. Penvcogvie yenu NOCMOSHHO20 U NEPEMEHHO20 MOKA, HenpepbleHas
asmomamuyeckas 1okomomusHas cuenaruzayus (ALSN), ceemoghopwi,cucnanvl,penenetimpant,
MpPanHc@hopmamopeoi.

Abstract. Rail circuit is the fundamental method of train detection. The first track circuit, based
on a DC technology, the continuous technological development has enabled to realize track
circuits in an increasingly performing way by using AC technology and modulations, but the
basic principle for train detection is still the same.Track circuits contributes also for the vehicle’s
speed control, since the electrical signals used for train detection can be exchanged between
wayside and on-board for the transmission of speed commands.

Keywords: DC and AC rail circuits, Continuous automatic locomotive signaling (ALSN),
Traffic lights, signals, neutral relay, transformers.

Introduction
The rail chain serves as a sensor that allows us to determine the presence of rolling stock on a
section of track and check the integrity of the rail threads on this section. The rail chain is one of the
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main elements of railway automation and telemechanic [1, 2]. Systems such as auto-blocking,
electrical centralization of arrows and signals, and dispatch centralization use information received
from rail circuits to determine whether sections of track can be used in the train route [3].

Research Methodology

The rail chain is the main element that ensures the spatial separation of trains, so its reliable
operation ensures the safety of train traffic. There are many types of rail circuits that differ in circuit
design, power supply system, type of track receivers, method of passing traction current and other
elements [4]. All types of rail circuits use rails to transmit signals. A rail circuit is an electrical circuit
of a special type in which rails are used to transfer energy [5]. In the simplest rail circuit, a battery is
used as a power source, the receiver is a neutral relay (Figure 1). To regulate the current consumed
by the rail circuit and protect against short circuit of the power supply, the wheel pair uses a resistor
Ro. To exclude the influence of adjacent rail chains on each other, they are separated by insulating
joints.
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Figure 1. Block diagram of the simplest rail chain.

Analysis and Results

- auto-blocking, in which the automatic change of signal readings occurs when the train is moving;

- automatic locomotive signaling of a continuous type, in which rail chains are used to transmit
from the track to the locomotive the signal readings of the auto-blocking traffic lights;

- dispatching control over the movement of trains, in which the condition of the block sections of
the crossings and the receiving and sending tracks of the stations is monitored [5, 6];

- electrical centralization, which excludes the transfer of arrows under the train and the reception
of trains on occupied tracks;

- light monitoring of the condition of the tracks and switch sections on the remote control board of
the station attendant [16].

When installing a rail circuit, the upper structure of the track must ensure not only the safe passage
of trains at a set speed, but also the reliability of the rail circuit with good current conductivity. This
is complicated by the fact that rails laid on sleepers and ballast have relatively low and varying
insulation relative to the ground and to each other. For these reasons, there are significant current
leaks that complicate the operation of the circuit. The best conductivity of the rail circuit is achieved
with low electrical resistance of the rail threads and high insulation resistance [7]. To reduce and
stabilize the electrical resistance of rail threads, individual rail links are connected with conductive
butt connectors or graphite joint lubrication is used.

Rail chains in areas where electric traction is used are divided into single-threaded and double-
threaded.

In single-threaded circuits, reverse traction current is passed through one rail thread, and in double-
threaded circuits, through both rail threads.

Auto-blocking rail circuits that are powered by batteries, accumulators or rectifiers are called DC
rail circuits, and those powered by transformers are called AC rail circuits.
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Circuits powered by intermittent direct or alternating current are also used. Such rail circuits
are called pulse circuits [8]. In pulsed RC, in the absence of rolling stock on the block section, the
armature of the track relay constantly vibrates.

There are pulse code RC, which allow not only to check the occupancy of the path, but also at the
same time to establish a relationship between the readings of neighboring traffic lights. At the same
time, various combinations of current pulses are supplied via the RC.

Work conditions of rail circuits and its regimes.

The current from the source flows along one of the rails, through the relay winding and returns to
the source along the other rail. If the rail circuit is free of rolling stock, then the track relay keeps the
anchor pulled. This mode of operation of the rail chain is called normal, or adjustment [9, 10]. When
the rolling stock enters the rail chain, the wheel pairs bypass the track relay, the main part of the
current from the source flows through them. The current in the relay winding decreases, it releases
its armature, opening the contacts. In this case, the rail chain operates in shunt mode.

When the rail is broken or removed, the track relay must also release its anchor, when this happens,
the rail circuit operates in control mode [11]. The rail line is also used to transmit continuous
automatic locomotive signaling (ALSN) signals to the locomotive, which carries information about
the readings of traffic lights located in front. For the operation of the ALSN, it is required to maintain
the current in the rails at the level of 1.2-2 A, which also affects the operation of the rail circuits,
therefore, when performing calculations, the operation of the rail circuits in the ALSN mode is
checked. Part of the current flows between the rail threads, shunting the relay winding. As the length
of the rail line increases, the insulation resistance between the rails will decrease, and leakage currents
will increase. At a certain length of the rail line, the normal mode will cease to be performed — the
relay will not attract the anchor [12].

The insulation resistance of a rail line can vary widely depending on humidity and temperature.
Therefore, the maximum length of the rail line at which normal operation is performed will also
depend on external conditions. In practice, it is required that the rail chain always performs normal
operation. To do this, the insulation resistance is maintained above the set threshold in operation. The
specific value of the insulation resistance is used. The insulation resistance assigned to one kilometer
of a rail line is called the insulation resistivity r; and is measured in Ohm/km. In operation, they try
to ensure that the r; is higher than 1 ohms/km. At a lower resistance, special measures are carried out
aimed at increasing the insulation resistance between the rails (trimming ballast or completely
replacing it, replacing rotten sleepers, etc.).

The operation of rail circuits is influenced by the electrical resistance of the rails. The resistance
of rails is always understood as the resistance of the rail loop (both rail strands), consisting of the
resistance of the rails themselves and the rail butt connectors. The resistance of the rails, attributed to
1 km of track, is called specific[13]. For alternating current, the rail resistance is complex and consists
of active and inductive components. For signals with a frequency of up to 1000 Hz, the capacitive
resistance has a negligible effect and is not taken into account. Thus, the resistance of the rails largely
depends on the frequency of the signal current. For a frequency of 50 Hz, the resistivity of rails with
copper welded connectors is assumed to be z = 0.80ej65 ohms/km.

The insulation resistance of the rail line and the resistance of the rails are called the primary
electrical parameters of the rail line[14]. The conditions for performing the modes are contradictory.
An increase in current from the power supply, a decrease in rail resistance and an increase in
resistance between the rail threads will favorably affect the performance of the normal mode and the
ALSN mode, but shunt and control modes will be performed worse[15]. Rail circuits must operate
stably in various conditions; therefore, the calculation of each mode must be carried out for the most
unfavorable combinations of primary parameters. The worst conditions for performing the modes of
operation of rail circuits are shown in Table 1.

Branched rail chains are called RC, which include switches or

blind intersections.

On railways, normally closed RC systems are mainly used, in which the track relay is activated
when the track is free of rolling stock. In this case, the power supply and receiver (waypoint relay)
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are located at different ends of the RC and all circuit elements are continuously powered by a
signal current. Such a circuit makes it possible to control all its constituent elements with a signal
current [16].

Table 1. The worst operating conditions of rail chains.

Regimes Rail resistance Insylatlon Source voltage
resistance
Normal Maximum Minimum Minimum
Shunt Minimum Maximum Maximum
Control Minimum Critical Maximum
ALSN regime Maximum Minimum Minimum

The size of the limiting resistance is chosen so that, with a section free of rolling stock and minimal
isolation between the opposing rail threads, the current at the end of the RC is equal to the operating
current of the relay. With this ratio, the coils of the track relay attract an anchor, which closes the
contacts of the traffic light control circuit, providing information about the unoccupied and
serviceable condition of the RC. This mode of operation of the RC is called normal or adjustment.

If the rail thread is damaged, the relay current is reduced to such a value that the relay releases the
armature. The contact of the green light circuit of the traffic light opens, and the contact of the red-
light circuit closes, transmitting information about the damage to the circuit. This mode of operation
of the RC is called a control one.

When the block section is occupied by a train, i.e., shunting with a relatively low resistance of the
wheel pairs, the current in the coils of the track relay decreases sharply, the relay armature disappears,
closing the red light circuit and opening the green circuit[14 - 16].

In this way, information is provided about the occupancy of the block site. This mode of operation
of the RC is called a shunt. There is a special case of shunt mode - short circuit mode, when the wheel
pairs of the train are at the supply end of the RC, i.e., shunting occurs directly at the limiting
resistance.

The replacement circuit of any rail circuit can be represented as a chain of three sequentially
connected four-poles. In this case, the first four-pole H replaces the equipment of the supply end, the
second - the equipment of the rail line and the third K - the equipment of the relay (Figure 2).

3
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Figure 2. General electrical circuit replacement of the rail circuit.

Uy = AUy + Bly;
Iy = CUx + DIy,
Where, Uy, Iy - voltage and current at the beginning of the line;
Uy, Ix - voltage and current at the end of the line;
A = chyl;
B=Z, - chyl; Ohm;
C = chyl/Z,; 1/0hm;
A = chyl; —the coefficients of the four-pole rail;
| — line length, km.
The value of Z, is called the wave resistance of the line and shows how much resistance the line
exerts to a passing wave of one direction. Through the primary parameters, Z,, is determined by the
following formula:
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Z, =z xr; Ohm.

The amount y — wave propagation coefficient;

y = \/rzl 1/km.

Since, y —is a complex quantity, it can be written as;

y=a+jp.
Accept Zy = Zy, in this case
UK = UK Zv,
Uy = Ug - chyl + Uy - shyl
or
.oetltert o ett—eVl
Uy=Ugx —————+ Uy ————
N K 2 + K 2
From here
UN = UK * eyl.
or

UK — UN . eyl — UN . e_al . e_]ﬂl

Such a substitution scheme is called a general one and serves mainly for engineering calculations,
i.e. such when all the elements of the rail chain are known.

Joor Zon ], y =1L
(Y., v R U | | Zues
— C D

Figure 3. The main electrical circuit of the rail circuit replacement.

The disadvantage of the general scheme is that it does not allow you to directly judge the effect of
the rail line on the main modes of operation of the rail circuit, therefore it is advisable to replace the
general replacement scheme so that only the rail four—pole remains in it.

Conclusions

To sum up, rail chains are a critical component of railway automation and telemechanic, ensuring
safe and efficient train operations. Their primary function is to detect the presence of rolling stock
and verify the integrity of the track. Various types of rail circuits, powered by DC, AC, or pulse
currents, are employed to maintain the spatial separation of trains and facilitate several essential
functions, including auto-blocking, automatic locomotive signaling, and dispatch control. The
effective operation of rail circuits depends on maintaining appropriate electrical resistances and
insulation levels, which are influenced by external conditions and require regular maintenance.
Understanding and optimizing the primary electrical parameters are crucial for ensuring the reliability
and safety of rail circuits in various operational modes.
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Annotatsiya. Ushbu magolada modifikatorlar migdorining volfram karbid-kobalt asosli gattiq
gotishma namunalarning fizik-mexanik xossalariga ta’sirini aniqlash xususida bajarilgan
tadgiqotlar natijalari keltirilgan. Modigikatorlar sifatida ultradispers titan karbid va volfram
karbid nanokukunlari tanlangan. Modifikatorlarning miqdori: 1% dan 6% gacha ultradispers
TiC kukuni va 1% dan 8% gacha WC nanokukuni oralig’ida qo’shib qumogqlangan Qattiq
gotishma namunalarning fizik-mexanik xossalariga ta’siriga bo’g’ligligi o’rganilgan. Olib
borilgan ilmiy va amaliy izlanishlar shuni ko‘rsatadiki modifikatorlar miqdorining ortish bilan
namunalarning zichligi, qattigligi, egilishdagi mustahkamlik chegarasi oshgan.

Kalit so“zlar: gattiq qotishma, qumoglash, zichlik, qgattiglik, egilishdagi mustahkamlik
chegarasi, presslash bosimi, pechdagi muhit, qumoglash harorati, qoldik g ‘ovaklik migdori,
oguvchanlik chegarasi, chegaraviy deformatsiya, plastik deformatsiy.

AHHoOTaunus. B maHHOMU cTaThe MpeacTaBiIeHbl Pe3yabTaThl UCCIECIOBAHUM M0 OMpPEIeICHHIO
BJIUSHUSL KOJIMYECTBA MOJIM(UKATOPOB Ha (PU3MKO-MEXaHUYECKHE CBOWCTBAa 00pa3LoB
TBEPJOTO CIlJlaBa Ha OCHOBE KapOuaa Bosb(pama-kobanbTa. B kadyecTBe MoaupuKaTopoB
ObUIM BBIOpaHbI yJIbTPaJNCIIEPCHBIE HAHOMOPOIIKM KapOuja TuTaHa M KapOuaa Bosib(pama.
W3ydeHo BIMsIHUE KOJIMYECTBA MOAU(DUKATOPOB: ynbTpagucnepcHoro nopoika TiC ot 1 10 6
% wu nanomopormka WC ot 1 mo 8 % Ha (u3nKo-MeXaHMYECKHE CBOMCTBA 00pa3IoB
3aKaJIeHHOT O cIuiaBa. [IpoBeieHHbIe HayUYHO-ITPAKTUYECKHE HCCIIEeI0OBAHNUS TOKA3bIBAIOT, YTO C
YBEIIMYCHUEM KOJIMYECTBA MOTU(PUKATOPOB IJIOTHOCTh, TBEPAOCTh M TPEIeT MPOYHOCTH Ha
n3rud o0pasioB BO3PACTAIOT.

Knroueswvie cnosa: meepoviii cnias, omoicue, NIOMHOCHb, MEEPOOCMb, npedesl NPOYHOCU
Ha u32ub, OasneHue Npecco8aHus, neuHdas cpeod, memnepamypa Omacued, OCMmamouyHas
nopucmocms, npeoeil meKyiecmu, npedeibHas oeghopmayus, niacmudeckas 0eghropmayusi.

Abstract. This article presents the results of studies to determine the influence of the amount
of modifiers on the physical and mechanical properties of hard alloy samples based on tungsten-
cobalt carbide. Ultrafine nanopowders of titanium carbide and tungsten carbide were chosen as
modifiers. The influence of the amount of modifiers: ultrafine TiC powder from 1 to 6% and
WC nanopowder from 1 to 8% on the physical and mechanical properties of hardened alloy
samples was studied. Conducted scientific and practical studies show that with an increase in
the number of modifiers, the density, hardness and bending strength of the samples increase.
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pressure,furnace atmosphere, annealing temperature,residual porosity, yield strength, ultimate
deformation, plastic deformation
Introduction

The performance of tungsten carbide and cobalt hard alloys is determined by the structural and
mechanical properties of the material. Structural properties of the material: { — residual porosity value;
pm — density of the material; It is assessed by such indicators as the equal distribution of carbide and
binder phases in the volume of the material. The physical and mechanical properties of hard alloys
include: pum. — total density; ceg. — bending strength; HRA — hardness (microhardness NV); Goqu. —
yield strength; ecn. — ultimate deformation; Ap. — is determined by such indicators as comparative
work of plastic deformation [1-5].

Literature review

One of the factors influencing the hardness, density, bending strength, annealing temperature, and
abrasive wear resistance of hard alloys during the annealing process of hard alloys is the properties
of the binder. The binder must be sufficiently strong in bending, viscous and resistant to abrasive
wear under operating conditions. At the same time, the binder must absorb and partially dissolve the
carbide phase during the annealing process. The above requirements are fully met by metals
belonging to the iron group (Co, Ni, Fe) [5-7]. However, when crushing ore, service life can be
increased by strengthening the cobalt binder.

Research Methodology

Density. The addition of TiC and WC nanopowders slightly reduces the density of WC-Co alloys
due to the lower specific gravity of TiC. Despite this, the density remains within acceptable ranges,
indicating minimal porosity and effective sintering. The reduction in density can be attributed to the
lower packing efficiency of the nanopowders, which may introduce microvoids or porosity within the
matrix. However, the sintering process effectively minimizes these voids, maintaining a high overall
density. The density results suggest that the incorporation of nanopowders does not significantly
compromise the densification process, allowing for the retention of desirable mechanical properties
[8-9].

Hardness. Hardness increases with the addition of TiC and WC nanopowders, peaking at 3% and
5% concentrations. These improvements are due to the fine dispersion of hard particles, which impede
dislocation movement and strengthen grain boundaries. Beyond 5%, the hardness gains plateau,
suggesting an optimal nanopowder concentration. The increase in hardness is primarily due to the
reinforcement effect of the ultradisperse particles, which act as barriers to dislocation motion, thereby
enhancing the material's resistance to plastic deformation. The hardness results indicate that the
optimal concentration of nanopowders can significantly enhance the wear resistance and durability
of the WC-Co alloys [10].

Flexural Strength. Flexural strength also increases with 3% and 5% nanopowder additions,
enhancing the material's ability to withstand bending forces. These improvements can be attributed
to the reinforcement effect of the ultradisperse particles, which effectively impede crack propagation
and enhance the toughness of the material. However, at 7% nanopowder content, the flexural strength
decreases slightly, likely due to nanopowder agglomeration causing stress concentration points.
Proper dispersion of nanopowders is crucial for maintaining high flexural strength. The flexural
strength results highlight the importance of optimizing the nanopowder content and ensuring uniform
dispersion to achieve the best mechanical performance [11].

Analysis and Results

In order to determine the effect of the amount of modifiers on the physical and mechanical
properties of hard alloys based on tungsten carbide-cobalt, a hard alloy composite based on tungsten
carbide-cobalt was prepared, containing different amounts of ultrafine TiC powders and WC
nanopowders. The samples required for each type of research were pressed from the prepared
concrete. The processes of primary and final grinding of the press blank were carried out. The
composition of the samples, final annealing temperature and environment are presented in Table 1.
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Table 1. Composition and final annealing temperature of research samples of WC6 hard alloy
modified with modifiers.

dwe. | WC, | Co, | Tic, | we, | Pressing | Hardness, HRA | p o0
Ne mkm % % % % pressure, | Temperature, °C environment
t/sm? 1360 1380
1 93 1 88,50 | 88,50
2 92 2 89,70 | 90,20
3 91 3 89,93 | 90,30
4 90 4 ) 89,97 | 90,40
5 89 5 90,00 | 90,45
6 | ,,c | 88 6 6 . 90,00 | 90,45 Vacuum,
7 : 93 1 89,10 89,10 13,3-10% Pa
8 92 2 89,70 | 89,90
9 91 3 90,96 | 91,00
10 90 i 4 90,99 | 91,10
11 89 5 91,05 | 91,20
12 88 6 91,05 | 91,20

The density of modified samples of various compositions annealed at temperatures of 1360 °C and
1380 °C was determined, and a graph was constructed based on the determined results. The graph is
presented in Figure 1.

According to the results of a study to determine the effect of the amount of modifiers on the density
of samples, the density of samples that underwent the final annealing process at temperatures of
1360°C and 1380°C ranged from 14.8 g/cm® to 13 depending on the amount of TiC powder in the
content decreased to 0.88 g/cm?, which is natural, since the density of TiC (4.93 g/cm?®) is lower than
the density of WC (15.63 g/cm®). The density of samples modified with nanopowder, which
underwent final annealing at temperatures of 1360°C and 1380°C, increased from 14.8 g/cm? to 14.9
g/cm?. This means that the nanopowders are relatively dissolved in the cobalt binder.
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Figure 1. Influence of the amount of ultradispersed TiC:
1- at 1360 °C and 2- at 1380 °C temperatures; WC
nanopowder: 3- on the density- at 1360 °C and 4- at 1380
°C temperatures, respectively.

Determination of the influence of the amount of modifiers on the hardness of samples based on
tungsten-cobalt carbide. For this purpose, the hardness of each type of sample was determined by the
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Rockwell method. Based on the results of the determination, graphs of changes in the hardness of
the samples were constructed depending on the number of modifiers. The graphs are presented in
Figure 2.
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Figure 2. Influence of the amount of ultradispersed TiC: 1-
T15C6 (state) and nanopowder WC: 2-WC6 (standard) on
alloys at different temperatures: 3- at 1360 °C, 4- at 1380
°C, 5- at 1360 °C, 6- at 1380 °C temperatures, respectively.

According to the results of studies to determine the effect of the amount of ultrafine TiC powder
on the hardness of samples, the hardness of finally annealed samples at 1360°C for 20 minutes
increased from 88.5 HRA to 90.0 HRA, depending on the amount of ultrafine TiC in it. At a
temperature of 1380 °C, the hardness of the samples increased from 88.5 HRA to 90.5 HRA, and this
figure is 2 HRA higher than the hardness of standard WC6 hard alloys and 0.5 HRA higher than the
hardness of standard T15C6 hard alloys. However, in samples fired at both temperatures, their
hardness was not significantly affected by the content of ultrafine TiC powder exceeding 4%. One of
the main reasons for this is the saturation of the cobalt binder with ultrafine TiC particles.

According to the results of a study to determine the effect of the amount of WC nanopowder on
the hardness of samples, the hardness of the finally annealed samples at a temperature of 1360°C for
20 minutes increased from 88.5 HRA to 91.0 HRA depending on the amount of WC nanopowder in
it. At a temperature of 1380 °C, the hardness of the samples increased from 89.0 HRA to 91.5 HRA,
and this figure is 3 HRA higher than the hardness of standard WC6 hard alloys and 1 HRA higher
than that of WC6 hard alloys modified with ultrafine TiC. Moreover, the standard T15C6 1.5 HRA
has a higher hardness than branded carbide alloys. However, in samples fired at both temperatures,
their hardness was not significantly affected by the content of WC nanopowder in an amount of 6%.
One of the main reasons for this is the saturation of the binder with cobalt modifiers.

To determine the effect of the number of modifiers on the tensile strength during transverse
bending of samples of hard alloy based on tungsten carbide-cobalt, prototypes were made. The tensile
strength of the samples during transverse bending was determined.

According to the results obtained, the change in the ultimate transverse bending strength of
tungsten-cobalt carbide-based hard alloy samples depending on the amount of ultrafine TiC powder
and the change depending on the amount of WC nanopowder is graphically presented in Figure 3.

According to the results obtained, the addition of 1 to 6% ultrafine TiC powder to hard alloys

based on tungsten-cobalt carbide increases the transverse bending strength of the material from 1550
MPa to 1700 MPa, and the addition from 1 to 8%. WC nanopowder increases the transverse bending
strength of the material, which led to an increase in the tensile strength from 1550 MPa to 1800 MPa,
which is on average 150-250 MPa higher than the transverse bending strength of standard VK6 hard
alloys.
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Figure 3. Graph of changes in the transverse bending strength of
samples depending on the number of modifiers 1- WC6 (standard); 2-
WC+TIC (with ultrafine particles); 3-WC+WC (with nanoparticles)

The results of the study of the influence of the amount of modifier on the hardness of the samples
and the tensile strength during transverse bending were fully consistent with the theory of strength of
hard alloys.

Conclusions

As a result of the conducted scientific and practical research, the following conclusions can be
drawn:

1. The addition of 1% to 6% ultradispersed TiC powder to tungsten carbide-cobalt-based hard
alloys increased the transverse bending strength limit of the material from 1550 MPa to 1700 MPa.

2. The addition of 1% to 8% WC nanopowder to tungsten carbide-cobalt-based hard alloys
increased the transverse bending strength of the material from 1550 MPa to 1800 MPa, which is an
average of the transverse bending strength of standard VK6 hard alloys. 150-250 MPa greater.
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Annotatsiya. Ushbu magolada Sug‘d savdo manzilgohlarining vujudga kelishiga turtki bo‘lgan
omillar va tarixiy sharoit, Sug‘dning Sharqgiy Turkiston va Xitoy bilan alogalarida sug‘diy
manzilgohlarning o‘rni, Sug‘dning Shargiy Turkiston va Xitoy bilan alogalarda savdo
ustuvorliklari yoritilgan. Shu bilan bir gatorda quyidagi masalar, Sug‘d va Xitoy o‘rtasidagi
alogalarning tarixiy asoslari, sug‘diylarning Xitoy va Shargiy Turkistonga joylashuvi, Shargiy
Turkistondagi sug‘diy manzilgohlaridagi savdo munosabatlarining umumiy tavsifi, Sug‘d va
Xitoy o‘rtasidagi savdo va siyosiy alogalarda sug‘diy manzilgohlarning o‘rni masalasi ilmiy
asosda yoritilgan.

Kalit so‘zlar: koloniya, savdo-tijorat, diplomatiya, strategiya, Buyuk ipak yo i,
etnomadaniyat.

AHHOTauusi. B 1aHHON cTarbe BbIIENECHB (AKTOPHl W HUCTOPUYECKHE YCIIOBHS,
MOTHBHUPOBaBLIKE co31aHne COrIMMCKUX TOPrOBbIX MOCENEHUH, poiib COrIMHCKUX MTOCEIEHUI
B oTHOoeHusIX Corne ¢ Bocrounbim Typkecranom u Kutaem, Toprosoie npuoputetsl Core B
oTHomeHUAX ¢ Bocrouneim Typkecranom m Kuraem. Kpome TtOro, paccmarpuBaroTcs
CIIEyIOIIHEe BOMPOCHI: UCTOpHUUEcKHe OCHOBbI oTHoweHuil Corae m Kutas, pacnonoxeHue
cornoB B Kurtae m Bocrounom Typkecrane, oOmias xapakTepUCTHKa TOPIOBBIX CBsA3el B
CcOrauickux mnoceneHusax Bocroynoro TypkectaHa, TOProBO-IIOJUTHYECKHE OTHOLICHUS
Mexny Corg m KuraeMm, Bompoc 0 Ha HayyHOH OCHOBE OCBEIIEHO MECTO COTJIUNCKHX
IIOCEJICHUH B OTHOILIECHUSX.

Knwuesvie cnosa: xononus, mopzoens, ouniomamus, cmpamezus, Benuxuii wienkogulii
nymo, 9MHOKYIbMypa.

Abstract. This article highlights the factors and historical conditions that motivated the creation
of Sogdian trading settlements, the role of Sogdian settlements in Sogdian relations with East
Turkestan and China, Sogdian trade priorities in relations with East Turkestan and China. In
addition, the following issues are considered: the historical foundations of relations between
Sogd and China, the location of the Sogds in China and East Turkestan, the general
characteristics of trade relations in the Sogd settlements of East Turkestan, trade and political
relations between Sogd and China, the question of the location of the Sogd settlements on a
scientific basis. in a relationship.
Keywords: colony, commerce, diplomacy, strategy, Great Silk Road, ethnocultural.

Introduction

The peoples of Central Asia are among the peoples whose ancient ancestors contributed their share
to the world civilization. This is their one thousand BC As early as the 19th century, large cities such
as Samarkand, Bukhara, Marv, Balkh Nakhab, Choch, Akhsik and nd, Kot (Khorazm), Qashghar ,
Khotan were founded, huge kingdoms such as Scythian (Sak), Hun, Kushan, Kang, Yuyechji and
Greater Khorezm, Bactria, Sughd, Krorayna (Eastern Turkestan) and founded oasis states, as well as
created several writing systems.

Almost all of these political associations have left their mark on the history of the region. In
particular, the "Northern network™ passing over both branches of the Great Silk Road - Khorazm -
Syrdarya basins - Choch - Fergana - Qashghar, reaching Altai and China, and the "Southern network"
connecting to China through the cities of Marv - Balkh - Khotan. these countries had a special place


http://khorezmscience.uz/
mailto:shoiraindiaminova1986@gmail.com

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. MAY, 2024-5. 155N 2181-9750

in their activities . Among them, the Sugdians, who were the founders of the Sughd state, were
not only famous in the neighboring countries with their skill in trade and craftsmanship, but through
their ability, they caught the attention of the peoples of China, the Far East, Tibet and India in the
Middle East and Eastern Europe.

Literature Review

Tomashek V. who was one of the first to study the history of Sughd, based on Chinese and Arab-
Persian sources, focused on the information about the activities of the Sughds in the Central Asian
region and neighboring regions in the early Middle Ages. While providing general information about
Sughd, V. Tomashek also touched on the fact that the Sughds conducted foreign trade relations
throughout China and emphasized that they were the main intermediaries in trade with China.
N.V.Kyuner, Yu.A.Zuyev and Chinese studies and Turkologists such as L. Chiguyevsky also cited
information about the regions of Eastern Turkestan and China of the Sugdian and other ethnic groups.
The issue of the settlements of the Sugdians in Eastern Turkestan and trade on the Great Silk Road
was also reflected in the researches of E. Rtveladze. According to the scientist, the Sogdian documents
found in Dunhuang, Gansu and Eastern Turkestan dating back to the I11-VI1I centuries AD also help
to understand the essence of the problem. In particular, in the Sugdian inscriptions (Dunhuan) found
at the guard post of the Great Wall of China, which is called "Old Letters" (now kept in the British
Museum in London), it is mentioned about the trade routes of the merchant community that went
from Samarkand to Turfon and then to China, and about the establishment of separate settlements by
the Samarkand Sugd people in these regions.

Etienne de la Vessier, a French scientist who studied the problem in depth, emphasized the trading
activities of the Sugdians in his monograph "Sugdian Merchants". B.G Gafurov, who deeply studied
the history of Central Asian nations in his time, also paid attention to the issue of foreign trade
activities of the Sugdians. One of the Uzbek Chinese scholars, A. Khojayev, while studying the
history of China, studied the migration processes in the region, the migration of the Sugdians to China,
and the influence of the Sugdian culture on the Chinese culture. Archaeologist A. Berdimurodov also
conducted scientific research on this problem and clarified the relationship between Sughd and China
based on archaeological sources.

Research Methodology

In the study and analysis of the scientific problem posed in this study, scientific methods of
approach such as historical comparison, cause, process and result relationship, impartiality, historicity
and systematicity of historical knowledge are relied upon.

Analysis and Results

The Sugdian language, which ensured the vibrancy of trade destinations located along the Great
Silk Road, served as the language of mutual communication between peoples speaking different
languages in dozens of countries, for nearly a thousand years, that is, during the period from the last
centuries BC to the 10" century. kept his status.

In the early Middle Ages, the international relations of Central Asia also developed. China began
to occupy a leading position in foreign economic- industrial relations during this period. At the end
of the 5" century - the beginning of the 6™ century, in addition to Central Asia, Turfan (479 AD),
Urumchi (490-497 AD), Kashgar (497-507 AD) in Eastern Turkestan, as well as southern Tokharistan
and northern parts of India, were part of the Eftali state. In this way, the Ephthalites established their
control over the main trade routes of the Great Silk Road from China through the territory of Central
Asia to the Sassanid state in Iran and the Byzantine Empire [9]. With the rise of the Hephthalite state,
China's desire to establish political and economic relations with this new Central Asian power
increased. This is also shown by the 3 embassy missions sent to Central Asia by the Northern Wei
Dynasty in China (386-550 AD) in the 20s and 50s of the 5™ century. By studying the directions of
these embassy missions, it is possible to come to important conclusions about the communication
routes connecting China with Central Asia [1].

In the V-VI centuries, a new stage in the development of trade and cultural relations between China
and Central Asia began, and the network of roads connecting China with Western countries expanded.
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In the V century written source — “Beishi”, 4 networks of roads connecting China with Western
countries are mentioned.

In the early Middle Ages, important changes took place in the system of communication routes
passing through the territory of Central Asia. The directions of internal and external economic-
cultural relations in the region were greatly influenced by the political situation and socio-economic
changes that arose during this period. During the period of the Eftali state and the Turkish khanate,
some routes of traditional communication routes lost their importance, and depending on the existing
socio-political situation, new networks of caravan routes were created. In particular, from the end of
the 5th century to the first half of the 6th century, the importance of the Samarkand-Bukhara route,
which played a major role in the economic and cultural development of Western Sughd, began to
increase among the routes of the Great Silk Road that passed through the territory of present-day
Uzbekistan. This branch of the Great Silk Road passed along the left bank of the Zarafshan River,
and in this direction Karmana, Dobusiya, Kushaniya (Kattakorgon) and other cities took a prominent
place as the main stops. This route turned out to be more convenient and effective for trade caravans
than the old route from Samarkand through the Kashkadarya oasis to the cities of Tokharistan through
the crossings in the middle reaches of the Amudarya. Samarkand retained its importance as the capital
of Sugdiyana during the Turkish khanate. According to Chinese sources, Samarkand was called Sugdi
Khan, ruled by a local dynasty related to the Turks, and other properties in Sugdiyana were dependent
on it. The inhabitants of Kan, whose law and writing are Turkish, were good at trade, and merchants
from other countries came to the city for trade.

Before the Arab caliphate established its rule in Central Asia, the culture of this land was highly
developed. Especially in Sughd, high results were achieved in architecture, painting, sculpture, stone
and wood carving, calligraphy, music and other arts, as evidenced by the material objects found in
the ruins of the cities of Afrosiyab, Panjikent, and Varakhsha. Among them, the city of Panjikent,
which has a concentration of various directions of art, stands out. The culture created here has
developed in harmony with the culture of the neighboring regions. In this case, relations with China,
which has an ancient culture, are especially noticeable. These processes are well preserved in the wall
paintings of Afrosiyab and Panjikent, where people's daily lifestyle and religious views are reflected.

Here it should be noted that the Sugdian language played an important role in the establishment of
Sugdian settlements in China and East Turkestan and in the development of trade relations in these
regions.

Written monuments of the Sugdian language that have survived to us were found mainly in the
first decades of the 20" century in the Dunhuang region of the current state of China, Turfan oasis in
Chinese Turkestan, and Mugh mountain in the territory of Tajikistan.

In the ancient and early Middle Ages, the Sugdian language was spread in the land of Sugdiyona,
located in the oases of the Zarafshan River and the Kashkadarya River, which flow through the
territories of today’s Uzbekistan and Tajikistan. In addition, as a result of the invasion of Alexander
the Great, Sugdian trade colonies were established along the Great Silk Road (mainly in the territory
of present-day China), leaving their homeland, and Sugdian language and writing were also used in
these areas. There were also Sugdian villages and towns in the Syrdarya basins (Choch, Otror,
Sayram), Seven Waters (lIssikkol, Talas and Chu river basins), Koshghar and Turfon (Eastern
Turkestan).

At this point, it is necessary to dwell a little on the sources of the problem. In particular,
information about Central Sughd Samarkand given in Chinese chronicles. It is important in
determining the status of this rulership in the early Middle Ages and its place in regional relations.
The following is given in the source: - "Kan (Samarkand). The Kan Dynasty is a descendant of the
Kangyu Dynasty. They do not lead a sedentary life as they constantly move from one place to another.

Mahmud Koshgari, a great Turkish scholar who lived in the 11" century, spoke about the fact that
the people living in the area from Isfijab (Sayram) in the north of Choch to Taroz and Balosogun
(Yettisuv) spoke both Sugdian and Turkish, that is, two languages, and that they moved between
Samarkand and Bukhara. emphasizes that they have come [6]. Although this information refers to a
much later period - the 11" century, the period when the Sugdians fell into a strong Turkic
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environment and were involved in the process of Turkification dates back to the early Middle
Ages, mainly during the period of the Turkish khanate. The information given by Koshgari probably
refers to these periods. For example, some Chinese annals confirm that the Turkification of the
Sugdians began in the early Middle Ages. The fact that the Sugdians are sometimes mentioned in the
chronicles as a tribe of Turks may be related to similar processes [10].

The fact that a significant part of the pre-Islamic place names in the middle basins of the Syrdarya
(Choch, O'tror, Isfijab / Sayram) are Sugdian-based toponyms and their occurrence throughout the
oasis indicates that the Sugdians have lived here for a long time. A number of researchers emphasize
that the large-scale settlement of the Sugdians in the oasis dates back to the early Middle Ages, that
is, to the period of the migration of the Sugdian population to the middle basins of the Syrdarya and
Yettisuv [2], while some researchers believe that their spread in the oasis dates back to the end of the
first millennium BC - the first centuries AD. they claim that it happened. In our opinion, the second
opinion is more reasonable. Because the language of the epigraphic materials (inscriptions on the
surface of coins, ceramic plates and silverware) belonging to the first centuries AD is Sugdian [7], it
testifies to the presence of representatives of this language in Choch much earlier. Especially in recent
years, as a result of archaeological excavations, the Aris River (Shymkent) The fact that the language
of the ceramic tablet found in the ruins of Kul-tobe in the basin is Sogdian and that this tablet was
installed by the head of the Choch army sheds a lot of light on this issue.

According to experts, Sugdian inscriptions found in various cities of China also show that the
Sugdians were widespread along the routes of the Great Silk Road. In the early Middle Ages, Sughd
merchants managed to penetrate even into Japan. This opinion is confirmed by the fact that a Sugdian
manuscript is preserved in one of the temples of Nara, the ancient capital of Japan , and that the
exhibition dedicated to the Great Silk Road in Japan in 1987 was called “The Silk Road Leads to
Nara” [5].

During the period of Turkish rule, the route from Shule (Kashkar) to Bakhan (Fergana) and
Suduyshona (Ustrushona) to Kan (Samarkand Sugdi) played a key role in economic and interstate
diplomatic relations among the roads connecting China with the central regions of Central Asia.

It is known that silk and its products have gained great importance in China's relations with
Western countries. Silk, which is grown in large quantities in China, and products made from it, did
not occupy a significant place in the country's domestic market. In the conditions of natural economy,
silk products were used only for the needs of the Chinese emperor, his family and nobles, and silk
was in high demand, mainly in the foreign market. In the early days of the Great Silk Road, Chinese
silk was highly valued as a rare and valuable product. This situation was rarely preserved in the early
Middle Ages. In particular, in Byzantium, Chinese silk had the same value as gold and other precious
stones, and it was considered the main product for paying the mercenary army in addition to the needs
of the Constantinople court and the nobility [4]. During the Turkish khanate, the Turks, who gained
control of the international trade route and silk trade from China through Sassanid Iran and the Black
Sea to Byzantium, and the Sugdian merchants who traded under their patronage, established complete
control over the silk trade in Central Asia. Sughd merchants, who benefited greatly from trade with
China, primarily from silk trade, were interested in buying Chinese silk and other products directly
from manufacturers through their trade factories in Eastern Turkestan and China, taking them along
the Great Silk Road, not only to Central Asia, but also to Byzantium. and those who took them to
other Western countries [8].

Silk trade played a major role not only in economic, but also in solving military-political tasks of
important strategic importance. In particular, it is known that the Turkish khans took a large amount
of silk from China as a tribute every year. A large part of the silk obtained from China, surplus to
domestic needs, was exported to the foreign market, especially to Byzantium, where the demand for
silk was high. This situation continued until the introduction of silk production in the southern regions
belonging to Byzantium (Syria) [4].

Thus, the geography of foreign relations of Central Asia in the 5"-8" centuries continuously
expanded. In particular, new directions of historical-cultural relations appeared on the basis of Central
Asian-Byzantine relations. BC between Central Asia and China. The regular communication that
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started in the 2" century entered the period of development in the early Middle Ages. This
international transit communication route, symbolically called the “Great Silk Road”, reaching from
China to the shores of the Mediterranean Sea, constitutes a particularly important stage in the history
of foreign economic and cultural relations of Central Asia, in the development of the system of
communication and trade routes.

Conclusions

Based on the above-mentioned points, the following conclusions can be advanced: The trade
activities of the Sugdians across Central Asia prepared the political, socio-economic and ethno-
cultural ground of the early Middle Ages and activated the process of creating a single ethno-cultural
space in the vast region. In addition, the network of the Great Silk Road to Sughd and China brought
the peoples and peoples living in this area closer politically and ethno-culturally on the basis of
economic cooperation;

In general, the development of the Sugdian settlements in East Turkestan and China shows the
relations between the regions in all areas. Trade, religious and cultural relations have reached the peak
of their development. As a result of the achievement of art developed in Sughd in harmony with
Chinese culture, an important chain between Iranian and Chinese art was formed. This art has
conveyed to us the aspirations of the people who lived in that period, political events in society,
religious and worldly views. Also, these artists considered it their duty to pass on the cultural heritage
of their ancestors and samples of folk art to the generations.
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Annotatsiya. Ushbu maqolada Xorazm vohasi me’morchiligining rivojlanish xususiyatlari,
turar-joy va istehkomlarning me’morchilik va rejalashtirish tamoyillari hamda inshootlar
qurilishida qurilish materiallarining ahamiyati kabi masalalar yoritilgan.

Kalit so‘zlar: Xorazm vohasi, gadimiy manzilgohlar, istehkomlar, ellinistik ta 'sir, ustunli
ayvonlar, binolarni me 'moriy rejalashtirish tamoyillari.

AnHoTanmuss B nanHOW cTaThe OCBEIIEHBI TaKUE BOMPOCHI, KAK OCOOCHHOCTH Pa3BUTHS
aApXUTEKTYpbl B XOpPE3MCKOM 0a3HUCe, MPUHILMIBLI apXUTEKTYpPhl M IIJIAHUPOBKHU KUJIBIX U
KPEMOCTHBIX COOPYKEHHUH, a TAKKE 3HAYCHUE CTPOUTEJIBHBIX MATEPHUATIOB MPH BO3BEICHUU
COOPYKEHHII.

Kntouesvie cnoea: Xopesmcxkuii oasuc, OpesHue nocenenus, GopmuduxayuoHuvie
COOpYIICeHUs, INNUHUCMUYECKOe GIUAHUE, KOJOHHblEe KPbLIbYd, NPUHYUNBL APXUMEKMYPHO20
NIAHUPOBAHUSL COOPYHCEHULL.

Abstract. This article covers issues such as the peculiarities of the development of architecture
in the Khorezm Oasis, the architecture and planning principles of residential and Fortress
structures, and the importance of building materials in the construction of structures.

Keywords: Khorezm OQasis, ancient settlements, fortification structures, Hellenistic
influence, columnar porches, principles of architectural planning of structures.

Introduction

The historical process that took place in the regions of Central Asia in the early Middle Ages and
the life that prevailed in the village-type population centers and cities that formed its content was
studied by dividing it into two historical stages. In the first stage, it was observed that as a result of
the attack of herding tribes on Central Asia, the activities of the previously flourishing cultural and
economic centers came to an end. This situation was especially noticeable in the north of Khorezm,
in western Sogd. In fact, nomadic tribes settled down and mixed with the local population. The
African state existing in the Khorezm oasis in this historical period carried out construction works in
the cities of the ancient period without paying attention to the construction of new cities. “Koshk’,
“Kasr”, “Kurgon” with a strong defense system in the villages near the cities. “Kurgoncha”-shaped
residences have risen. (About 100 around Burgutkala such houses were built, and the distance
between them was 100-200 m). From the 8th century, cultural life developed in the cities of the
Khorezm oasis. During this period, irrigated farming areas were expanded, ancient irrigation canals
were restored, and (Kaltaminor, Charmanyap, Govkhor, Dovdon, etc.). The need for handicrafts
increased. Trade flourished. This, in turn, led to the creation of neighbourhoods within the cities
where people with special professions lived and died. to the market of handicraft products developed
by them brought out. Although crafts, trade and other economic activities flourished in medieval
cities, large-scale cities were not built in the Khorezm region 50. Hazarasp 18, Voengan 17,
Ichankaloa 26, Kattakaloa 8.5 were the majority of small and medium-sized cities.

Literature Review

In the VI-VIII centuries AD, Norinjan, Shorokhan, Teshikkala, Burgutkala, Kumboskankala,
Kuyugkala, Kavatkala, Tukkala, Katkala, Khiva, Khazorasp on the left bank of the Amudarya were
located on the right bank of the Amudarya, Katkal'a, Voengan, Almaotishgan, 1, 2, small Kalajik,
Dargon, Sadvar, Davkaskan, Zamakhshar, Slloksanam, Mizdakhkon cities continued cultural life.
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In some cities, the population grew, as a result of which the population could not fit inside the
city, and at the same time, crafts and trade expanded even more. The role of cities in foreign trade has
increased. As a result, the suburbs of some cities were appropriated, people with certain professions
settled, and neighborhoods appeared. People who lived in these neighborhoods were connected with
the city market. The settlements around Sllaxar were not surrounded by defensive walls. Such an
appropriated area around the city was named “Rabad”. As a result, the cities that existed in the Middle
Ages consisted of three parts, the “Ark™ city parts, the fortified part, the "inner city” and the
“surroundings”.

Katkala, located on the right bank of the Amudarya, has a rabad, but there is no rabad in the cities
of Khiva, Khazarasp, Dargon, Sadvar, Jigarband, Davkaskan, Gurganch, Mizdakhkon on the left bank
of the Amudarya. Even around Mizdakhkon, 12 thousand “Koshk” were built in the XI-XI1I centuries
of our era. These data prove economic and cultural relations between the city and the countryside.
Although crafts, trade and other economic activities flourished in medieval cities, large-scale cities
were not built in the Khorezm region 50). Hazarasp 18, Voengan 17, Ichankaloa 26, Kattakaloa 8.5
were the majority of small and medium-sized cities.

Research Methodology

In the VI-VIII centuries AD, Norinjan, Shorokhan, Teshikkala, Burgutkala, Kumboskankala,
Kuyugkala, Kavatkala, Tukkala, Katkala, Khiva, Khazorasp on the left bank of the Amudarya were
located on the right bank of the Amudarya. , Katkal'a, Voengan, Almaotishgan, 1, 2, small Kalajik,
Dargon, Sadvar, Davkaskan, Zamakhshar, Shokhsanam, Mizdakhkon cities continued cultural life.

In some cities, the population grew, as a result of which the population could not fit inside the city,
and at the same time, crafts and trade expanded even more. The role of cities in foreign trade has
increased. As a result, the suburbs of some cities were appropriated, people with certain professions
settled, and neighborhoods appeared. People who lived in these neighborhoods were connected with
the city market. The settlements around Sllaxar were not surrounded by defensive walls. Such an
appropriated area around the city was named “Rabad”. As a result, the cities that existed in the Middle
Ages consisted of three parts, the “Ark” city parts, the fortified part, the "inner city” and the
“surroundings”.

Analysis and Results. Katkala, located on the right bank of the Amudarya, has a rabad, but there is
no rabad in the cities of Khiva, Khazarasp, Dargon, Sadvar, Jigarband, Davkaskan, Gurganch,
Mizdakhkon on the left bank of the Amudarya. Even around Mizdakhkon, 12 thousand “Koshk™ were
built in the XI-XIII centuries of our era. These data prove economic and cultural relations between
the city and the countryside.

Khiva was 250 ha in the Middle Ages, it consisted of an arch, the inner part of the city, Dishankala,
and according to the old people, Hazarasp also had Rabad. According to the results of archaeological
research, the results of the military attack of the settlers are not noticeable. Even in settlements
(established in antiquity) the population the continuation of economic activity is observed. This
process continued in Fergana and Surkhandarya regions. Movarounnakhr geographically played an
important role in the development of the regions known as Turan. The geographical feature is clearly
manifested in Khorezm oasis. Here, in the cultural and economic centers where the irrigation facilities
continued to operate, the population density takes place, the renovation works are carried out, and the
27 m long square and rectangular walls with majestic walls and pillars near it borders. “Kuchuk” and
“Kurgon” with a width of 20 m were built, and such a perfect structure with a height of 8-10 m is not
found in the land of Turan, nor in the whole of Central Asia.

The economic and cultural life of Tuprogoala reached a crisis by the 4"-5" centuries AD, but the
cultural life continued in its arch-aolo part, and the city walls and turrets were repaired, as a result of
which these elements completely lost their defensive capabilities. Only the part of the arch has been
repaired. Cultural life revived in the city in the middle of the 6™ century AD, and solid houses and
buildings were built in the 10""-13" centuries.

Baroktom-1,2 is located in the north-eastern part of the Republic of Karakalpakstan. The size of
both fortresses is the same, 20x20 m. The castle - fortifications are two-story, and their upper part is
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closed. surrounded by a defensive wall. No constellations were built on the wall. The monument
was discovered in 1947 by the Khorezm archaeological-ethnographic expedition. In 1957-1958, M.A.
Lapirov-Skoblo, Ye. E. Nezarik carried out archaeological excavations in Baroktom and dated its
construction to the end of the 4th century - the 5th century AD.

Yakkaparson - located in the oasis of Burgutkala. 130190 m known as a rectangle. In the early
Middle Ages, it was strengthened by circular towers (12 towers) surrounded by a defensive wall on
all four sides. The monument is surrounded by a 20 m wide moat. The fortress gate is fortified with
an inner circular defensive wall. The height of the defensive wall and tower is 5-8 m and has a
foundation. 5-6 room houses were studied in the center of Kurgan.

Teshikkala - located 2 km south of Burgutkala, its size is 100x100m. The four sides are surrounded
by a thatched wall, the height of which is 12-14 m. There is no bastion along the wall, but there is a
circular bastion at the corner of the wall, which in turn has shins. A large rectangular dungeon was
explored in the southern part of the monument. Its bottom not studied. All sides of the monument are
located on an open plain. From the point of view of defense, it must have been surrounded by a wall.
114 part of it is 6 m high, made of straw, and then a wall of raw brick was built. The outer side of the
wall is decorated with small indentations, giving it a “waffle” appearance. In 1938-39, the Khorezm
archaeological-ethnographic expedition under the leadership of S.Tolstov examined the monument
and found that it belongs to the VII-VIII centuries AD.

Naibkala is located on the right bank of the Amudarya, in the lower part of the Amirabad channel. In
terms of planning, its four sides are equal, it is surrounded by a defensive wall, in the corner of which
there are square-shaped kungurs.

Meshekli is located on the right bank of Amudarya, 25 km north-west of Tuyamoin. It is
rectangular and its area is 60x55m. The monument was surrounded by a thatched wall in the early
Middle Ages, its height is 6-7m. There is a circular tower on the south-west wall, and a square tower
on the north and east walls. The monument served as a caravanserai in the early Middle Ages.

Conclusions

As a result of large-scale archaeological researches in the Khorezm oasis, numerous cities and
villages dating back to the early Middle Ages were recorded, and it was found that all of them had an
excellent defense system.
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Annotatsiya. Mazkur maqolada 2016 yildan keyin uyali aloga qompaniyalarini xizmat
ko‘rsatish sifatining oshishi natijasida mijozlarining soni bosqichma bosqich ko‘payib borgan.
Uyali aloga kompaniyalari o‘rtasida sog‘lom raqobatni kuchaytirish maqgsadida “Usell”,
“Perfektum”,  “Mobiuz”, “Beeline” va boshqa yangi uyali aloga qompaniyalarini
mamlakatimiz aholisiga yangi turdagi hizmatlarni ko‘rsatishi natijasida uyali aloga tizimi yangi
bosqichga ko‘tarildi. Natijada butun dunyoda bo‘lgani kabi yurtimizda ham uyali aloqa keng
tarqaldi. Shu bilan birga xizmatlar ko‘rsatish sifatining oshishi bilan birga mijozlarning sonini
ko‘payib borishi hamda rivojlanish tarixi xronologik jixatdan ochib berilgan.

Kalit so‘zlar: mobil aloga, simli internet, covid-19, usell, beeline, mobiuz, uzmobile,
internet.

AHHoTanusi. B n1anHOIi cTaThe paccMaTpUBaeTCs KakK B TOJbl HE3aBUCUMOCTH, BHEJIPCHHS B
HaIllel CTpaHe HOBOTO BHJIA YCIIYT KOMITAHWNA MOOWIIBHOM CBSI3M M KAQ4e€CTBA YCIIYT CBSI3H B
TIepBBIC TO/bI OB OTKPBITHI (PUIHANBI U TIOJIpa3AeNICHUs] KOMIIAaHUN B OOJIACTHBIX LIEHTpAX,
YHUCIIO KIUEHTOB TOCTENCHHO YBEIMYMBAJIOCh. B IENSIX YCWICHHS KOHKYPEHIIMH MEXIY
KOMITaHUSIMU MOOUITLHOM CBSI3U B HaIlIEH CTpaHe Hayalli CBOIO JIEATETbHOCTh HOBbIE KOMITAHUN
cBs3u, Takue kak Ucell, Perfectum, Mobile, MTC, “Beeline”. B pe3ynbrare kak u BO BCeM
MHUpe, MOOHIIbHAS CBSI3b MOJIyYHIIa IIIMPOKOE paclpoCTpaHEeHUe U B Hamel ctpane. [Ipu aTom
HapsIy C MOBBIMICHUEM KadecTBa OKA3aHUS YCIYT YBEIIMYUBACTCS KOJIHYECTBO KIMCHTOB, a
TaK)Ke PACKPBIBACTCS UCTOPHUS PA3BUTHUS C XPOHOJIOTUYECKOM TOUKH 3PEHUS.

Kniwoueevle cnosa: modounvuas cesizv, nposooHou unmepuem, kosuo-19, ucell, beeline,
mobiuz, uzmobile, unmeprem.

Abstract. In this article observed such kind of issue as the introduction in our country of a new
type of services of mobile communication companies during the years of independence, and
the quality of communication services in the first years, branches and divisions of the company
were opened in regional centers, and the number of clients gradually increased. In order to
increase healthy competition between mobile communication companies, new communication
companies, such as Ucell, Perfectum, Mobile, MTS, Beeline began operating in our country.
As aresult, as mobile communications have become widespread throughout the world it became
popular in our country too. At the same time, along with improving the quality of service
provision, the number of clients increases, and the history of development is revealed from a
chronological point of view.

Keywords: mobile communications, wired internet, covid-19, ucell, beeline, mobiuz,
uzmobile, internet.

Introduction

In the years of independence, the place and role of communication means has increased
immeasurably in renewing Uzbekistan. A large number of communication channels, sometimes like
invisible and a huge network covered the territory of our republic. New infrastructures related to the
industry have been created. In the conditions of the liberalization of the state and society life in our
republic, the development of the mobile communication system became an important direction in
deepening democratic reforms. The activities of mobile communication companies in our country,
their material and technical condition, personnel training, and the process of being covered have not
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been systematically studied. Such updates require the research of the development process of the
mobile communication system and its place in the socio-cultural life of the population within a
separate topic.

Literature Review

General information about the history of the emergence and development of mobile
communication in our country during the years of independence in L.N. Djuraev, G.R. Mamatkulov,
R.F. Khudoyberdiev, B.I. Akhtamov, I.S. Yusupov, B. Bobodjonov and A. Abdurakhmanov’s books
contain information, but not enough space allocated. In addition, it shows the need to include articles
on the topic in newspapers, magazines and websites that provide information on the directions of
development of mobile communication companies, and to draw scientific conclusions.

Research Methodology

During the years of independence, necessary conditions were created for the development of
mobile communication in our country. Mobile communication has become the fastest growing and
most competitive sphere of the communication market of Uzbekistan.

By 2017, the number of mobile subscribers in Uzbekistan increased by 1.4 million and reached
22.8 million [1]. In 2017, the number of mobile Internet users in the world reached 4.3 billion, which
means that the number of users is increasing by 20% every year. The number of wired Internet users
is increasing by 9 percent per year. Such indicators are provided by more than 10 million mobile base
stations installed worldwide.

These growth rates can be seen in the example of our country too. In 2015, the number of mobile
users exceeded 20 million, and in 2017 -by 21.5 million. In 2015, the total number of Internet users
reached 10.2 million, and in 2017, it reached almost 15 million. The quality of mobile communication
is directly related to the number of these mobile base stations and their location. In 2016, the total
number of mobile base stations in our country reached 15,200, and in 2017, it reached 18,690. In turn,
the volume of services in this direction increased by 18.6% in the first half of 2017 compared to the
same period of 2016 [2].

In the autumn of 2019, the COVID-19 disease, which started in the Chinese city of Wuhan, began
to spread rapidly throughout the world. On March 16, 2020, the first patient with this disease was
identified in our country. As a result, along with many countries, quarantine rules were strengthened
in our country, and educational institutions, enterprises and organizations were transferred to remote
work at home. The process of transitioning to remote work requires certain changes. In March-April
2020, for the convenience of subscribers, the company provided free viewing of more than 60
channels through the “Beeline TV” digital service. In addition, the self-isolation mode of the company
“Gigs for Steps” has become more popular. As a result, the number of bonuses credited to users
increased by 41.6 percent. The service for online delivery and sale of SIM cards has been launched.
This innovative project was implemented in just 30 days. It is for this purpose that the website
nomer.beeline.uz was opened, where it is possible to reserve the desired number.

Also, work on the online sale of SIM cards through partners such as Express 24, Mobile Zone has
been launched. Since the beginning of 2020, the company has launched more than 2 thousand
different technological base stations. This year, the 4G network grew by 75 percent, which allowed
not only to increase the coverage, but also to significantly increase the speed of the network. The
average speed on the 4G network has increased by 45% since the beginning of the year [3]. During
the pandemic, not only “Beeline” company, but also other mobile communication companies carried
out work to ensure their quality communication services to customers.

Starting from December 5, 2018, LLC “COSCOM” (“Ucell” trademark) became a 100% state-
owned company [4]. In 2019, the team achieved a number of positive results. Positive changes were
observed in the first half of the year compared to the same period of 2018. SIM card sales increased
by 14.3% and the subscriber base grew by 8%. As part of the annual “ICT Expo” exhibition, “Ucell”
company, for the first time in Uzbekistan, symbolically launched the stage of implementation of the
5G network expansion project and demonstrated the operation of 5G commercial device. After
permission to use mobile communication in Tashkent metro stations, “Ucell” cellular connection was
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established in all metro stations. The fifth generation network was launched in the area of
“Tashkent City” [5]. On August 1, 2021, Ucell’s 2G network covered 97.8% of the population, while
the company’s 3G network covered 73.2% of the country’s population settlements. 4G network
covers 73.4% of the territory of large cities. The largest mobile communication operator of
Uzbekistan “Ucell”, strives to make the best conveniences of life useful for everyone everywhere
through the modern technologies it is introducing [6].

“Mobiuz” (“UMS” LLC) is a telecommunications company that provides mobile communication
and mobile Internet services in the territory of the Republic of Uzbekistan. The founder of “Mobiuz”
is the Ministry of Development of Information Technologies and Communications of the Republic
of Uzbekistan. “Mobiuz” started its commercial activities on December 1, 2014. In May 2016,
absolutely free chat services were introduced within the network for most tariff plans. In June 2016,
the operator launched 4G LTE in Tashkent and became the first telecommunications company to fully
cover the capital of Uzbekistan with the fourth generation network. In November 2016, using the
company's high-speed 4G LTE Internet, live television was broadcast for the first time in Uzbekistan.
In August 2017, the 4G LTE network was launched in Samarkand. In March 2018, special tourist
tariff plans were introduced in the mobile market. In 2018, for the first time in the history of the
mobile communications market, the operator gave its subscribers (regardless of tariffs) the
opportunity to make free unlimited calls to city numbers for 3 months to subscribers of all mobile
operators in Uzbekistan [7].

At the beginning of 2019, the concept of the development of the mobile communication operator
in 2019-2021 was developed and adopted. In 2019, the 4G LTE network covered all major cities,
regional centres and a number of villages of the republic. In August 2019, a memorandum was
signed by the People’s Republic of China on a loan of 150 million dollars for the development of the
company's telecommunications network. Starting from December 2, 2019, the company completely
changed its brand and started operating under the current *Mobiuz" trademark. In 2020, the mobile
communications operator installed and modernized a record number of more than 1,300 base stations
throughout the country. In 2020, “Mobiuz” completely updated the billing system, which created
the basis for the introduction of unique products and services. In January-March 2021, “Mobiuz”
carried out reconfirmation of 2G (GSM) frequencies and significantly increased the level of coverage
of settlements with the 4G LTE network. In April 2021, another important event took place in the
field of telecommunications of Uzbekistan - Mobiuz eSIM technology was launched among mobile
operators [8].

In 2017, the UZMOBILE national communications operator created a safe environment on the
Internet for the growing generation, allowing them to connect to useful sites, effectively protecting
them from the effects of information that harms their minds and health, and based on the experiences
of developed countries, UZMOBILE launched a series of special tariff plans and useful content for
mobile introduced additional services of secure connection through the communication network [9].
During 2018, more than 4,000 base stations were installed in order to expand the coverage of the
mobile communication network in the regions [10]. By 2019, the company has launched more than
ten tariff plans, including a new special tariff plan for employees of 41 enterprises included in the
Ministry of Finance and a tariff for members of the Youth Union of Uzbekistan, 60 additional
services, as well as many content services [11]. In 2020 alone, more than three thousand base stations
were modernized and a number of conveniences were created for customers and users. In August of
this year, the number of “UzMobile” subscribers in our country was 6 million, and by December it
reached 7 million [12].

In October 2021, 303,303 mobile phones with a total value of 20.9 million dollars were imported
to Uzbekistan from abroad, while the number of mobile phones imported in October increased by
5,460 compared to September. In January-October 2021, 2.2 million mobile phones worth 154.2
million dollars were imported to Uzbekistan from abroad. Import of phones increased by 1.5 million
units compared to the same period of last year. In 2020, 345,431 units of mobile phones were
produced in Uzbekistan [13]. Telephones for cellular and other wireless networks as of January 1,
2021, the number of subscribers connected to the Internet in Uzbekistan was about 20 million. In
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January-August 2021, Uzbekistan bought 1.6 million mobile phones from abroad. This is 1.2
million more compared to the same period last year. According to the information of the State
Statistics Committee of Uzbekistan, the price of phones imported into the country in the last 8 months
amounted to 117.4 million dollars. Most mobile phones were brought to our country from countries
such as China, Vietnam, India, Kazakhstan, the United Arab Emirates, Germany, South Korea and
Russia[14].

Information technology is rapidly developing in the world. In the world, its growth rate is 10
percent per year, and it is expected to reach 4 trillion 300 billion dollars this year. In order to gain a
solid place in this market, great work has begun in our country. Over the past five years, 2 billion
dollars, including $700 million has been invested directly into the industry. The level of coverage of
regions of our country with high-speed Internet was around 70 percent. 118 villages have neither
internet nor mobile communication. However, in spite of this, the price of mobile internet had
decreased by 9 times in the last three years. Our country rose from 68th to 15th place in the
international ranking in this regard [15]. As of January 2021, the world population is 7.83 billion
people. The Internet is used by 4.66 billion people or 53.6% of the population of the planet, and social
networks are used by 4.2 billion people. 5.22 billion people or 66.6% of the Earth's population own
personal mobile phones [16].

Analysis and Results

Cellular communication has become the fastest growing and most competitive branch of the
communication market of Uzbekistan. To date, 6 mobile operator companies have started providing
services to the population of our country, and 22,178 communication stations have been launched in
them. Mobile communication service is developing rapidly due to strong competition and interest.
“Nokia” (Finland), “Panasonic” (Japan), “LG”, “Samsung” (South Korea), “Artel” (Uzbekistan) cell
phones have even become a means of communication used by school children on a daily basis. Some
of them were produced in the free economic zone in Navoi region of Uzbekistan in cooperation with
companies from countries such as South Korea, Malaysia, Singapore, and increased their
competitiveness.

Conclusions

Thirty years ago, no one expected that the mobile communication means would become so popular
in our country. For a long time, mobile phones were used only by businessmen and civil servants due
to their high cost. In recent years, the quality of communication has improved to an unprecedented
level as a result of offering new high-quality services by “Ucell”, “Beeline”, “UMS” and other mobile
communication companies in our country.

It is considered appropriate to establish and expand the training of qualified specialists in cellular
communications technology at the Tashkent University of Information Technologies and its regional
branches, and to open special extramural departments.
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Annotatsiya. Ushbu maqolada Alisher Navoiyning yuksak ma’naviy-axloqiy g‘oyalari
asosidagi insonparvarligining axlogiy-axloqiy jihatlari falsafiy tahlil gilinadi. Magolada uning
insonparvarligining asosiy axlogiy va axlogiy jihatlari, aynigsa uning ijtimoiy adolatga intilishi,
axlogiy o‘zini-o°zi takomillashtirish va ta'limning ahamiyati kontekstida tahlil gilinadi. Asosiy
¢’tibor Navoiyning islom falsafasi va mahalliy an’analarni birlashtirib, inson gadr-gimmati,
shafqat va fidoyilik muhimligini ta’kidlagan o‘ziga xos Sintetik tafakkur tizimiga aylantira
olganiga qaratiladi. Uning san’at va adabiyotning shaxs va jamiyat shakllanishidagi o‘rni
haqidagi qarashlari ham o‘rganilib, ularning tarbiyaviy va tarbiyaviy ahamiyati ta’kidlanadi.

Kalit so‘zlar: insonparvarlik, inson, axlog, axlog, shaxs, shaxs, jamiyat, mehnat, inson gqadr-
gimmati

AHHoTauusi. B nanHON crathe chenaH ¢(uiaocockuil aHanu3 HPABCTBEHHO-3TUYECKUX
acnekToB rymanusma Anuiiepa HaBon, o0CHOBaHMEM KOTOPOM CITy»KaT €ro BBICOKHE JyXOBHO-
HPAaBCTBEHHBIE HJ€aJbl. B cTaTbe aHAIM3MPYIOTCS KIIIOUEBBIE HPABCTBEHHO-ITHUECKUE
acrmeKkThl €ero TryMaHH3Ma, OCOOE€HHO B KOHTEKCTE €ro CTPEeMJICHHS K COLHUAIbHON
CNpPaBEIJIMBOCTH, MOPAJbHOMY CAaMOCOBEPLICHCTBOBAHMIO U BaXHOCTH OOpa30OBaHMUS.
OcHOBHOE BHMMAaHHUE YJEeJIEHO TOMY, Kak HaBou cMor coeMHUTh UcIaMCcKylo guiiocoduro u
MECTHBIE TpPAJWULUN B YHUKAJIBHYK) CHHTETHUYECKYKD CHUCTEMY MBIIUIEHUS, KOTOpas
AKIICHTHPOBAJAa BA)XHOCTh YEJIOBEYECKOI'O0 JOCTOMHCTBA, COCTPaJaHus M ajabTpyH3Ma.
PaccmarpuBaroTcss Takke €ro B3IVl HAa POJIb UCKYCCTBA U JIMTEPATYpsl B (POPMUPOBAHUU
JUYHOCTH U 0OIIECTBA, TOAYEPKUBAsi UX BOCIUTATEILHOE U IPOCBETUTENIHCKOE 3HAUCHHE.

Knwouesvie cnosa: zymanuzm, uenogex, mMopaib, HpAECMEEHHOCMb, JUYHOCMb, UHOUBUO,
obwecmso, mpyo, yenogeyeckoe 00CMOUHCMEO

Abstract. This article makes a philosophical analysis of the moral and ethical aspects of Alisher
Navoi’s humanism, which is based on his high spiritual and moral ideals. The article analyzes
the key moral and ethical aspects of his humanism, especially in the context of his desire for
social justice, moral self-improvement and the importance of education. The focus is on how
Navoi was able to combine Islamic philosophy and local traditions into a unique synthetic
system of thought that emphasized the importance of human dignity, compassion and altruism.
His views on the role of art and literature in the formation of personality and society are also
examined, emphasizing their educational and educational significance.

Keywords: humanism, man, morality, morality, personality, individual, society, work,
human dignity.

Introduction
Man, and society are inextricable links of one common chain of historical process and form the
unity of part and whole. Medieval Eastern thinkers, including Alisher Navoi, approached the problem
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of man and society from this angle. In their views on society, the dominant position is occupied
by reason, the rational, creative activity of people, as the main factor of social development.

Literature Review

The problem of the moral and ethical foundations of humanism in the works of Alisher Navoi is
touched upon in the works of many scientists, among which it is worth highlighting the works of
Alisher Navoi themselves, where an idea is given of how the author embodied his humanistic ideas
in practice. Edward Allworth, in Alisher Navoi and the Dawn of Humanism in Central Asia, explores
how Navoi became a key figure in the development of humanist thought in Central Asia, highlighting
his contributions to the culture and literature of the region [1]. S. Rychkova’s work “The Influence
of Persian Literature on Uzbek Poetics” discusses the influence of Persian literature on Navoi’s work,
which allows us to understand the context in which his humanism developed [4]. R. Karimov’s work
“Philosophical Poetics of Alisher Navoi” is devoted to the analysis of philosophical aspects in
Navoi’s poetry, exploring how poetic images and ideas reflect his humanistic beliefs [2]. The work
“Sufism and Society in Medieval Central Asia” by Shahram Rezaev is devoted to the analysis of the
influence of Sufi ideas on the society of Central Asia in the Middle Ages, which helps to understand
the spiritual roots of Navoi’s humanism [3]. Lilia Zakirova’s “The Role of Poets in the Culture of the
Timurid Renaissance” examines the role of poets in the culture of the Timurid Renaissance,
highlighting how Navoi used his creativity to promote social and ethical ideas [5].

Research Methodology

In this study, methods of scientific knowledge were used, such as analysis and synthesis, complex
and systemic analysis, the existential method, comparison of conceptual theories, generality and
particularity, continuity, historicity and logic.

Analysis and Results

The improvement of man, the development of his spiritual world is the basis for the improvement
of society. Both man and society go through various stages in their development, moving from
ignorance to perfection, from darkness to light. The struggle of these opposing principles determines
the dialectic of human life and society and promotes self-knowledge of a person as a bearer of reason.
This approach, recognized as idealistic, from the point of view of medieval figures, and even in terms
of universal human values, corresponds to the attitudes of people’s lives. Today it is clear to everyone
that without moral principles, human society not only cannot function normally, but is degrading and
heading towards its destruction.

Moral perception of the surrounding world was inherent in people at all stages of their historical
development. People have always perceived all phenomena and events through the prism of the
concepts of good and evil, and assessed them through the distinction between good and evil.

In the ancient beliefs of the peoples of Central Asia and Iran, ideas about good and evil took shape
in a peculiar form: good and evil were considered in the form of an eternal struggle between two
principles - light and darkness. Thus, in Zoroastrianism the idea of the “eternal” struggle between
good and evil is presented in the form of the eternal struggle of Ahuramazda (Light) and Ahriman
(Darkness). The development of life, its moral progress is presented by Zoroastrians as a gradual
victory of light over darkness. The religion of the Manichaeans proceeded from dualism, recognizing
in God the original source of pure good, the primary light, and in the opposing kingdom of darkness
the beginning of evil and destruction. The Manichaeans viewed the course of development of the
universe and moral life as a process of continuous struggle between these two forces.

Obviously, these ancient ideas about the eternal struggle between two principals were a kind of
attempt by people to explain the disorder of earthly life. Dualism as the perception of the contradictory
nature of everything around us in nature (light and darkness, heat and cold) is transferred to the sphere
of social life. Polarity of ideas and fantasy are essential features of the thinking of primitive people.
Remnants of these ideas about the polarity of all surrounding phenomena were preserved in the
folklore and everyday life of peoples, including the peoples of Central Asia.

Undoubtedly, in the history of the development of social thought, the concepts of good and evil
received different interpretations, their content was constantly transformed along with changes in the
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social life of people. However, their essence basically boiled down to the fact that in everyday life
people meant by good what was in their own interests or the interests of society as a whole. Everything
that harmed them was called evil. This interpretation of the concepts of good and evil is accepted in
Soviet scientific literature on ethics.

The problem of good and evil has been the subject of heated ideological debate in Muslim social
thought. Back in the 9th century, Muslim rationalists - the Mutazilites - put forward the idea that man
is subject to both good and evil to the same extent and that he has complete free will in choosing good
and evil. Because of this, a person may not take the path of good.

In a slightly different form, this issue was resolved in Sufism, whose representatives believed that
good and evil in the world exist objectively and come from God, believing that evil is objective and
is a necessary condition for the realization of good. This thesis underlies the moral doctrine of the
Mutasawwifs and Eastern Peripatetics. The goal of moral life is seen in the continuous struggle
between virtue and vice, good and evil [12].

This basic position of ethical thought was also accepted by Navoi. His views on good and evil are
based on the idea of the need for spiritual improvement of the individual, which is expressed in the
process of a person’s continuous struggle with vicious inclinations, in overcoming the passions of the
soul. The poet does not consider the spiritual improvement of the individual as religious piety,
expressed in the observance of religious rituals and regulations. He rejects this path of “piety.” This
is observed in many of the poet’s arguments. There is a well-known parable about Navoi and a young
man: one very energetic and friendly young man constantly communicated with people and provided
them with all possible help. Navoi was the first to greet him when he met, which flattered the young
man’s vanity. But in order to further win the poet’s favor, the young man decided to lead a pious
lifestyle, found himself a spiritual mentor and began to indulge in prayer, rarely appearing in public
places. However, contrary to the young man’s expectations, Navoi, having learned about this, stopped
greeting him during meetings.

This parable confirms the main position of tasawwuf that the path to God is not in prayers and
rituals prescribed by the clergy, but in purity of heart and purity of actions, in good deeds.

In Navoi’s understanding, good is good deeds, everything that saves the people from need, from
suffering and oppression. In this regard, it acts as a very broad social concept that characterizes the
behavior of rulers and ruling classes, and is expressed in compliance with the principle of justice, in
the manifestation of generosity, generosity, nobility and other virtues. In interpersonal relationships,
goodness is expressed in honesty and truthfulness, in love and respect for each other, in cooperation
and mutual assistance, in sympathy and compassion for others, in honest work. Anything that
contradicts this is evil. The rational point in Navoi’s reasoning about good and evil is that he considers
them in connection with certain human actions that are related to the interests of other people. He
considers evil to be the source of all human troubles and suffering. Therefore, every person is called
to “sow the seeds of goodness” and refrain from vicious actions. He states: “what goes around comes
around.” In the poem “The Wall of Iskandar” he writes: “If someone sows the seeds of barley, he will
not reap the harvest of wheat... There are noble and base deeds. Whoever performs good actions will
receive good from them. He who shows evil will receive evil from evil” [11].

The traditional idea of the struggle between two principles - light and darkness in Navoi’s ethical
views is expressed in specific phenomena and acts as a social conflict. In his poems “The Confusion
of the Righteous” and “Beloved of Hearts,” the poet with great power of artistic expression shows
that goodness lies in justice and the correct laws of government.

Navoi sees the greatest evil in injustice and oppression towards the people. Exposing social evil,
he mercilessly criticizes the vices and inhumanity of the ruling classes, exposes the oppressors of the
people in the person of the unjust Shah, the bribe-taking judge, the greedy and hypocritical mullah,
the hapless and ignorant madrasah teacher. Defending the interests of the oppressed and weak, Navoi
reveals behind the apparent decency and philanthropy of the masters their true appearance - depravity,
hypocrisy and deceit: “The nobility chose as their banner the path of the devil and the custom of the
deva (evil spirit). Her mannerisms are subterfuge and malice. Her voice of justice is only suspicion
and deceit, and her honesty and nobility are only betrayal and cunning” [10].
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Navoi considers the main causes of social evil to be parasitism and idleness of the nobility,
corruption and greed of judges, violence and arbitrariness on the part of the “guardians of order™:
“Villains and monsters (judges) for the sake of one dirham turn hundreds of injustices into justice,
for the sake of a small bribe they harm the well-being of many”. Dignitaries and nobles, says Navoi,
“like scorpions, harm the people. Their deeds, like the sting of a scorpion, threaten the life of society”.
The poet believes that “these tyrants are destroying the foundations of the state, plundering the wealth
accumulated by the people...” [7] Navoi denounces petty-bourgeois indifference and indifference to
the fate of other people, to the life of society: “The inhabitants are like cattle. For them, the greatest
joy comes from sleep and food. Their will is subject to the power of decoration and luxury, and dress
is the object of their cult, carelessness is their occupation, and the achievement of glory in their base
actions is their desired goal. Navoi considers people with vile natures, captive of their own selfish
interests, to be incorrigible; education does not have a beneficial influence on them.

He's writing:
“Do not strive to make (a child) a vile and insignificant person.
Do not labor (in vain), for the center of abomination will not become graceful.

No matter how long you raise a puppy or a donkey,
A dog or a donkey will grow up, but a person will never grow up” [7].

The poet warns the ruler to appoint worthy, noble-hearted people to government positions,
believing that not every person is worthy of power and not everyone can handle it. If an unworthy
person finds himself at the helm of power, he will cause innumerable disasters not only to the people,
but also to himself. The sages say that a falcon's cap is not fit for a small bird:

“Place the crown of happiness on the head of the despicable one,”
Clearly, it will be the cause of his own suffering.

For a falcon's cap is not suitable for a small bird.
He will be the cause of her torment and unrest” [7].

Since the Shah's state policy is carried out through the activities of the dignitaries around him, he
must select the worthiest. The poet warns that the Shah is responsible for the atrocities of those around
him: “He who surrounds himself with villains is also responsible for evil. For he gets his hands dirty
who fiddles with his hands in the coal.” Hence a very important conclusion: the mistakes of rulers are
tantamount to a crime against the people.

In Navoi’s moral views, an important place is also given to the problem of labor and the moral
qualities of working people. Attitude to work is one of the important principles of any morality and
humanism. Labor, as an eternal social necessity, accompanies humanity throughout its historical
development. Labor in the aspect of relations between people is an economic category. The moral
aspect of work is what motives determine a person’s attitude to work. Attitude to work is one of the
main criteria in determining the ideological and civic position of each thinker.

This tradition of respect for work, love for workers as the breadwinners of society, you strong
moral assessment of working people, their protection to We find dignity and honor in Navoi’s views,
in his criteria for the values of life. The poet does not distinguish between people of mental and
physical labor, as “good relatives” and “ignoble”, does not tear apart “idea” and “craft”, does not
contrast them. He puts a broad meaning into the concept of “labor”, close to our modern different
idea of work. For Navoi, the work of a scientist or statesman, artisan or cre a farmer, a merchant or a
teacher at school has one great value for society if the deeds of people with mental labor are aimed at
the benefit of society, at educating people, and the work of others has as its goal an honest income to
earn their living. Navoi races views any socially useful work as a criterion of human dignity and
considers its character the national responsibility of every person. In work, he sees, on the one hand,
a means of livelihood, and on the other, a person’s personal independence: “Two coppers earned by
the labor of one’s own hands is better than the generous alms of the Shah. A simple stew that you eat
with a calm heart is better than a sweet pie given to you out of mercy by others.” In the work of Navoi
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he sees the dignity of man, his freedom and personal privacy addiction: “Sitting on the ground in
an old robe and feeling. It is better to feel free than to sit in front of another in a gilded caftan with
your head bowed” [6].

The idea of work as a moral obligation for everyone long person and the necessary condition of
his personal dependence, is most figuratively stated in the parable of Khatam of Thailand, where a
simple worker - a thorn collector in the desert refuses the bounty of the ruler and does not go to visit
him [6]. The poem “Farhad and Shirin”, which Navoi called “a book about work”, presented. It is, as
it were, a hymn to labor, the creative activity of man. It most clearly embodies the poet’s idea that
man is born to accomplish great things.

The peculiarity of Navoi’s view of labor is that he evaluates any work according to its social
significance, according to its results for people, for the generative. Thus, the poet considers the work
of merchants not so much a source of their personal enrichment, but rather it contains an important
means of helping to educate people and meet the needs of society, increasing for his well-being: in
foreign lands, merchants owe We should strive to communicate with sages and scientists, study the
life and customs of other peoples and about everything we see tell their compatriots what they have
heard and heard in new lands, and they must use their wealth also call for assistance to the
disadvantaged.

Closely related to the problem of labor is the idea of social determinism, the need for
interconnection and mutual interaction. The conditionality of people's lives in society. In production
in his poems “Beloved of Hearts”, “The Confusion of the Righteous”, Navoi repeatedly expresses the
idea that the good of an individual person is connected with the good of others, and that in society a
person cannot live only for the purpose of his own economic well-being, since the interests of people
are interconnected knitted: “If you have made it your banner to benefit people, then this benefit will
be yours too. He who follows a harmful path will harm himself more” [10].

Navoi realizes that a person can only exist in community with other people. The most important
my relationship with people is friendship, which eases the bitterness of loneliness and unhappiness,
and the joy of barks more fully. A man without a friend is like a friend. What's without a flame? He
condemns himself to loneliness and aggravates his unhappiness. Mutual sympathy for each other and
their love, shown in friendship, are based on loyalty. Navoi's category of fidelity steps into the
absolute and unconditional law of morality in relationships between people, it is a kind of categorical
imperative in the poet’s system of ethical views. This virtue - loyalty - requires a person to constantly
demonstrate a feeling of love and responsiveness to others in any situation in life. It requires
selflessness from a person like the sun, which brings life to people without demanding anything from
them in return men.

Ideas about the liberation of a person from worldly goods, the need to cultivate moderation and
spiritual nobility in a person are the basic moral principles and norms of Tasawwuf. Navoi not only
accepts them, but believes that they are an integral part of his worldview. In many of his works, the
main issue is the problem of the meaning of life, human value, and the eternity of life. According to
Navoi, the world is transitory, but the soul is eternal. In the poem “The Confusion of the Righteous,”
Navoi pays special attention to the question of man’s relationship to the surrounding reality. Using
the example of the life of the great rulers Jamshid, Manuchehr, Iskandar, Genghis Khan, Amir Timur,
he convinces us that no matter how high the creator raised these people in their glory and honors,
they were nevertheless cast into the dust [11].

Alisher Navoi sees the eternity of life not in the riches of this world, not in power and glory, but
in the good deeds that every person in this world is able to leave behind. A person has a good name
only thanks to his good deeds. Wealth should be a means for the manifestation of virtues. First of all,
Navoi calls for giving up anger, calls for sowing the seeds of fidelity and love. Calls on everyone to
sow the seeds of goodness so that this goodness will be revived a hundredfold [10].

Conclusions

Navoi, in his extensive spiritual heritage, points to the value of man as capable of joining moral
and ethical virtues, of despising wealth, power, nobility and honors and in his desire to acquire the
nobility of the soul. In general, the spiritual heritage of Alisher Navoi examines a large range of moral
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and ethical problems, which the thinker tries to consider through the prism of his worldview,
which makes many of his thoughts and ideas most valuable.
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Annotatsiya. Ushbu magolada “Kitob ul futuvvat”da keltirilgan g‘oyalarning zamonaviy
pedagogik mazmun-mohiyati talaba va o‘qituvchi o‘rtasida hurmatga asoslangan
munosabatlarni tarbiyalash, odob-axloq, kamtarlik, samarali muloqotga urg‘u berishga
garatilganligi hagida fikr yuritilgan. Maqolada keltirilgan tamoyillar ijobiy va qulay ta’lim
mubhitini yaratishga intiladigan zamonaviy ta’lim falsafalariga mos keladi.

Kalit so‘zlar: odob-axlog, kamtarlik, samarali mulogot, pedagogik g ‘oya, bilim, tafakkur,
ilm, tarbiya.

AHHOTaNUs. B JaHHON CTaTbe€ PACCMAaTPUBAETCSI COBPEMEHHOE I1€1arOTMYECKOe COAEPIKAHNE
uaen, mpexacraBieHHbIX B “Kurtad yme ¢yTyBBar”, HampaBlIeHHBIX Ha (opMupoBaHue
YBaXUTEIbHBIX OTHOLICHUI MEXAY YYEHUKOM U YUUTEIIEM C aKLIEHTOM Ha 3THUKET, CKPOMHOCTh
u 3¢ pextuBHOE oOmeHne. [IpuHIINTIBI, N3TI0KEHHBIE B CTaThe, COOTBETCTBYIOT COBPEMEHHOU
¢unocopun  oOpa3oBaHHs, KOTOpas HampaBieHa Ha CO3/JaHHE T[O3UTUBHOM U
MO/ICPKUBAIOIICH YICOHOU CPEIbl.

Knrouesvle cnoea: nopsoounocms, CKpoMHOCmb, d¢hpexmusrnoe obuenue, nedazocuteckas
uoesi, 3Hanue, MbluLleHue, Haykd, 0opasoeanue

Abstract. this article examines the modern pedagogical content of the ideas presented in Kitab
ul futuvvat aimed at fostering respectful relationships between student and teacher, with an
emphasis on etiquette, modesty, and effective communication. The principles outlined in the
article correspond to the modern philosophy of education, which seeks to create a positive and
supportive learning environment.

Keywords: decency, modesty, effective communication, pedagogical idea, knowledge,
thinking, science, education

Introduction

The modern pedagogical approach in Kitab ul Futuvvat aims to promote respectful relationships
between students and teachers, emphasizing the importance of morality, modesty, and effective
communication. This approach is consistent with modern educational philosophy, which seeks to
create a positive learning environment that supports students. The idea of allowing students to stand
or sit in different positions reflects modern concepts of inclusivity, respect for personal boundaries,
and the recognition of the teacher's role as an authority figure. Modern pedagogy emphasizes creating
an inclusive learning environment where every student feels valued and respected.

Literature Review

Shihabiddin Suhrawardi's views on student etiquette are reflected in two of his books, “Aworif ul-
maorif” and “Kitab-ul futuvvat”, which focus on the duties and responsibilities of students towards
their teachers, as well as their behavior in front of them. In conclusion, Suhrawardi’s ideas on student
ethics are grounded in a number of key principles.

The research on the scientific heritage of Shihabiddin Suhrawardi has been conducted not only by
Uzbek scholars, but also by international researchers. These include A. Hartman, H. K. Yilmaz, L.
Netton, R. A. Nicholson, V. Clark, H. Algar, E. Palmer, J. Baldyk, N. Ritter and A. Rizvi [2]. In
Arberry's work [2], the role of this thinker in the field of mysticism and his views on pedagogy in his
scientific works have been explored. From the mystical researchers of the CIS countries, A. Crimean,
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in their work, turn to the theosophical ideas of Suhrawardi and J. D. Bertels, instead of adhering
to them in mystical literature. M. T. Stepanyans conducted scientific research on the philosophical
interpretation of these thinkers” work. As a separate object of research, F. M. Akhrorov examines the
Sufi essence of the Sufi view, while A. D. Knish occupies a place among thinkers in world mysticism.
Z. A. Mansurova describes the influence of their views on the work of historians and scientists from
a later period.From the works of Uzbek scientists, M. Khairullaev, G. Alikulov, S. Karimov, R.
Shodiev, G. Navruzov, and others, we can see an analysis of the history of tazaufi and its educational
significance. In particular, V. M. To’s approach to the scientific heritage of Shihabiddin Suhrawardi,
as a separate object of study, is notable in his analysis of Sufi concepts in Nirshi’s “Aworif ul-Maorif”.
This is also evident in the works of S. B. Murtozaev, who focuses on the epistemological essence of
this concept.

Research Methodology

Shihabiddin Suhrawardy, in his book “Kitab ul futuvvat”, also perfectly outlined his views on the
etiquette of a student. In the third chapter, speaking about the role of the student and teacher, he
emphasized that students should not sit in a shoulder-to-shoulder position in front of their teacher.
They should sit politely, with their legs crossed, leaning on nothing, and not stretch their legs out.
Students should not speak impolitely, rub their mustaches or beards, or interrupt others when they are
speaking. If someone tells a joke, students should not laugh, but if they do laugh, they should cover
their mouths with their hands. When someone speaks to them, students should respond politely. If
they have to speak, they should speak slowly and not brag about their abilities. They should not say
“I did it” or “I said it” if they did not do or say something. These are some of the important points
that Shihabiddin Suhrawardy emphasized in his work. If a person speaks in a way that is incorrect or
inappropriate, it is best not to correct them or say that they are wrong. It is only acceptable to do so
if they are alone and it is a situation where it is appropriate. If it is not appropriate, it does not matter
whether or not you tell them. Both standing up and sitting down, give others space. As can be seen,
the modern pedagogical ideas presented in Kitab al-Futuwwa aim to foster respectful relationships
between students and teachers, focusing on ethics, modesty, and effective communication. These
principles are in line with the modern philosophy of education, which strives to create a positive and
supportive learning environment. In the context of modern pedagogy, the emphasis on not being
"shoulder to shoulder" with the teacher acknowledges the role of the teacher as an authority. The idea
of giving others space, whether standing or sitting, reflects modern concepts of inclusivity and respect
for personal boundaries. The idea of providing a place for others to stand or sit reflects modern
concepts of inclusivity and respect for personal boundaries. Modern pedagogy aims to create an
inclusive environment where every student feels respected and valued. When it comes to the morality
of students, Suhrawardy emphasizes that they should not be seen as servants or slaves. If they have
debts, they should pay them. This reflects his pragmatic and principle-based approach to personal
behavior. The concepts of financial independence and responsibility emphasize the importance of a
moral culture, as seen in Surawardi’s teachings. A student must master many crafts, as they will be
called upon to participate in discussions with sages, religious scholars, and representatives of various
fields. These crafts are essential for a student's intellectual and spiritual development. The essence of
Suhrawardy's idea is that students should acquire a variety of skills, as this not only contributes to
their personal competence but also helps them find their place in different intellectual and spiritual
settings. In other words, Suhrawardy aims to educate individuals who are financially responsible,
versatile, and capable of actively engaging in various intellectual and spiritual communities. These
individuals will become comprehensively harmonious and morally developed personalities.

Analysis and Results

To summarize the analysis, Shihabiddin Suhrawardi’s views on student etiquette can be found in
two of his books: “Aworif ul-Maorif” and “Kitab-ul Futuvvat”. These books focus on the duties and
responsibilities of students towards their teachers, as well as the appropriate behavior expected from
students in front of their teachers. Suhrawardi’s views are based on several key concepts, which we
can roughly describe as follows: the hierarchical relationship between students and teachers is
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essential. Students should respect their teachers and follow their instructions. They should also be
polite and courteous in their interactions with their teachers.

Shaxsiy qobiliyatlarniifodalovchikonseptsiyalar

+ tanqudiy fikrlash

+ jjodkorlik

+ mustaqil izlanish

+ ochiq fikrlilik

¢ ruhiy-ma’naviy mtizom
+ taym-menejment

+ konstruktiv fikrlash

¢ ko*p qurralilik

Axloqiy fazilatlarni ifodalovchi konseptsiyalar

¢ qat’tyathilik

* bir so‘zlilik

+ kamtarlik

+ e’tiborlilik

+ shaxsty mas’uliyat

+ 0°z-0‘zini tarbiyalash
+ 0'z-0‘zini boshqarish

Emotsional fazilatlarni aks ettiruvchi konseptsiyalar

+ mehr-oqibatlilik

+ emotsional bilim

* empatiya

+ emotsional yordam so‘rash va berish
+ shaxsiy ehtiyojlarni tushunish

+ kontekstual sezgirlik

Conclusions

It can be concluded that Suhrawardy emphasizes the importance of good behavior for students. He
believes that a student's moral character is essential for gaining the respect and trust of their mentor,
as well as for creating a healthy learning environment. This environment should foster respectful and
constructive behavior between students and mentors, allowing for the exchange of ideas and
collaboration. Furthermore, the student-mentor relationship plays a significant role not only in
academic matters, but also in personal development and spiritual growth. This demonstrates
Suhrawardy’s holistic approach to education, which integrates intellectual, spiritual, and moral
aspects into the learning process. Thirdly, mindfulness promotes a clear and constructive exchange
of ideas between teachers and students, helping to establish effective communication during lessons
and ensuring a better understanding of the information provided. Fourth, Suhrawardi’s ideas, aimed
at self-education and emotional development, reflect on reflective practice, where students take
personal responsibility for their desires and emotions. Fifth, Suhrawardi emphasizes seven key
concepts in his approach to teaching ethics, including personal abilities, moral and emotional
qualities, the educational process, communication skills, cultural awareness, and economic
responsibility.
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Annotatsiya. Ushbu magolada Unsurulma’oliy Kaykovus pedagogik g‘oyalarining tarbiyaviy
roli va uning ta’limoti, ijtimoiy ta’sirga yo‘naltirilganligini, ma’naviy qadriyatlar tizimidagi
o‘rni haqgida fikr yuritilgan bo‘lib turli masalalar yuzasidan keng mulohaza yuritilgan,
“Qobusnoma” asarining pedagogik g‘oyalarining ilmiy garashlari asosida sifatlar mushohadasi
asosida tahlil qgilib berilgan.

Kalit so‘zlar: pedagogik garash, pedagogik g ‘oya, bilim, tafakkur, ilm, tarbiya.

AnHoTanusi. B nanHo# ctathe o0OCyXmaeTcsi BOCIHUTATENIbHAS POJIb MEIarorMYecKuX HaeH
YHcypynmaonu KaiikoByca, ero yueHue, OpUCHTAIUS Ha COIUAILHOE BIMSHUE, €0 MECTO B
CHCTEME JYXOBHBIX IICHHOCTEH, IIMPOKO PacCMATPUBAIOTCS  PA3IUYHBIE  BOIPOCHI
nejarornyeckux uaei KabycHomay, aHaIM3UPYIOTCS HA OCHOBE HAOJIFOICHUS 33 Ka4eCTBAMH,
MCXOJIs U3 HAYYHBIX B3TJISAIOB.

Knrouegnvle cnosa: neoacocuueckuil 632110 , neoazo2uyeckas uoes, 3HaHue, MblulleHue,
Hayka, obpasosanue.

Abstract. In this article the educational role of the pedagogical ideas of Unsurul-ma’oli
Kaykovus and his teaching, orientation to social influence, spiritual value system place and
discussed various issues, the pedagogical ideas of the work “Nightmare” based on scientific
views. It is analyzed based on the observation of qualities.

Keywords: pedagogical vision, pedagogical idea, knowledge, thinking, science, education

Introduction

The study of “Nightmare” is important not only for determining the worldview of Unsurul-ma’oli
Kaykovus, but also for creating a complete picture of the development levels of the socio-pedagogical
thinking of the peoples of the East in the 11" century. Because the thinker's pedagogy had a significant
impact on the general development of pedagogical ideas of the peoples of the Near and Middle East.
The need to approach the work from a scientific point of view arises not only from the theoretical
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understanding of the heritage of the past, but also from the task of promoting and applying
advanced models of spiritual values in the present era.

Literature Review

Unsurulmaoli Kaikovus is a thinker who lived and created during the Karakhanid period after the
fall of the great Samanid kingdom. At the same time, as a result of mutual conflicts and wars, various
feudal states such as Ghaznavids, Seljuks, Ghurians appeared in the political space of Khurasan,
Movarannahr region [1]. Before analyzing the socio-cultural life of the Unsurul-ma’oli Kaykovus
period, firstly, the study of the influence of the socio-political and cultural environment and traditions
of the Samani people on the worldview of Unsurul-ma’oli Kaykovus, and secondly, the professional
activity of Unsurulmaoli Kaikovus, in particular It is important to consider the teaching activity and
the status of the pedagogue at that time. Because the social environment in which he lived has a
significant impact on the spiritual development of a person in all aspects. It is said that he was a
representative of a famous pilgrim family that ruled the southern part of Iran [2]. Now, in order to
constantly improve human thinking, Unsurul-ma’oli Kaykovus said: “...don’t get tired of listening to
the word. A person can be eloquent only if he knows how to listen to words" warns that a person
should constantly improve his mind. K. Ushinsky also views pedagogical knowledge on the basis of
pedagogical tact, which helps to reveal the child’s personality together. Advises to develop the
teacher's moral beliefs, spiritual worldview, scientific-pedagogical thinking and increase its high
social importance [10]. It is known that the level of development of society is determined by the
nature and development of spiritual culture. In this respect, the period and social environment in
which Kaykovus lived is related to the 11" century, when science was much more advanced and
culture was much more advanced. During this period, the pedagogical ideas of Central Asian thinkers
began to have a positive impact on the spiritual life of the society, therefore, it is important to study
the specific features of this period separately. X-XI centuries are a period rich in historical events.
The main feature of this period was the flourishing of economy, culture and science. But there social
relations and class struggles became more complicated due to continuous political changes of the
feudal state power.

In Central Asia, the era of the Somanids is characterized by the flourishing of cultural life. Science,
literature and architecture have reached the limit of extraordinary prosperity [3]. According to
historical data, the influence of Islam was high in the political and social life of Unsurul-ma’oli
Kaykovus during the Samanid period. According to Orientalist I. Zemeney, from the period when
Islam entered Turkestan and Iran until the 13" century, before the campaign of Genghis Khan, the
cultural and spiritual relations between the two countries were conducted in the context of the Muslim
worldview.

The growth and spread of Islam in Central Asia was directly related to the political conditions of
that time. Consequently, during the time of Unsurul-ma’oli Kaykovus, the Islamic religion and
Islamic culture, common to Persians, Arabs, and Turks, were acquired. The rise of the Samanids, a
Balkh nobility, marked the rise of a legitimate Iranian dynasty. King Ismail (849-908) founded the
Saman dynasty. Bukhara was the capital of Soman power during his reign. The townspeople lived
well [4].

We will dwell on issues such as the historical period in which Unsurul-ma’oli Kaykovus lived, the
scientific-pedagogical significance of his work “Nightmare”, and the need to study it. We found it
permissible to analyze the opinions of a number of scientists on the issue. GRSaidullayeva stated,
Ethics, like other philosophical sciences, has developed its own system of concepts and categories for
many centuries. Therefore, in order to create an adequate picture of its formation and completion of
its categorical apparatus, a deep and comprehensive study of the worldview of individual thinkers of
the past who contributed to its development is also necessary. From this point of view, the study of
the moral views of the famous thinker of the Persian-speaking peoples - Unsurul-ma’oli Kaykovus
(1020-1083) is relevant and arouses certain historical-philosophical interest [5].

“Nightmare” is an immortal work that brought world fame and love to the famous medieval thinker
Unsurul-ma’oli Kaykovus. It leaves an impression on the reader as a work of folk educational
traditions. The language and style of the story for pedagogical purposes is very impressive, simple
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and easy. Unsurul-ma’oli Kaykovus’s approval and use of such a method may be due to the fact
that he takes into account the child's youth psychology and the level of understanding of new things,
and aims to clearly convey his pedagogical ideas.

Research Methodology

Unsurul-ma’oli Kaykovus’ unlimited knowledge and worldview, unique way of thinking and
perception, emotions caused the creation of such a wonderful pedagogical and didactic work as
“Nightmare”. In describing each chapter of the work, the author uses “my child”, “know”, “son”,
“try”, “be aware”, “dear” and others. Such pleasant appeals and requests, expressed in good words,
give confidence to the idea in order to attract the attention of students and increase their desire for it.
Unsurulma‘ali Kaikovus in his educational instructions highly appreciates these words and calls them
“God’s gift”. Kaykovus' work “Nightmare” also gives special importance to the issues of a perfect
person, a highly spiritual person. The book is aimed at revealing a number of desirable characteristics
and qualities in a person and correcting them. That is why this work has been attracting the attention
of the peoples of the world for almost nine centuries as a collection of Persian-Tajik pedagogy [9].

The sentences in “Nightmare” are mostly short, clear and meaningful, and logical from the point
of view of appropriate use of various aspects of the image of human life, conclusions of famous
philosophers, kings, scientists and thinkers as real and vital information in terms of form and moral.
based on consistency.

Another feature of “Nightmare” is that the author was able to use relevant and practical stories and
narratives to prove his point at the end of a chapter. For example, “Everybody knows a set, but a set
is not yet born of matter” [7]; “A lie like the truth better than falsehood” [7]; “Frugality”, etc. In
addition, there are other folk proverbs that the author uses in the process of telling a certain topic in
order to realize his purpose and logical thoughts. For example: “Do good, throw it in the water, it will
bear fruit after a while”; “Don’t plant a seed in the ground, it won’t sprout anyway, your work will
be wasted” and others [7].

Such diverse wise words in “Nightmare” are dedicated to the pedagogical topic and have a very
high educational quality. However, the history of the origin of these folk proverbs, testaments and
articles in the “Nightmare” still requires research. M. Fozilov, one of the researchers of proverbs in
the Tadjik literary language, says in his monograph that the author of “Nightmare” took most of the
proverbs and sayings from Kalila and Dimna when writing the book [8]. On the one hand, this opinion
of the researcher can be supported, because the book “Kalila and Dimna” was used as a spiritual and
educational guide in all eras and was very popular, and on the other hand, to confirm his opinions,
the researcher should give examples and prove them with facts. We cannot agree with M. Fazilov’s
opinion that “Nightmare” is only a “literary work”. Because its content has a pedagogical nature.
Unfortunately, most of the literary experts studying “Nightmare” analyzed the work from a literary
point of view and did not take into account its moral and educational aspect.

Analysis and Results

Another aspect of “Nightmare” that attracts readers is that its structure is based on folk pedagogy.
Wise words, aphorisms, proverbs, etc. It has entered the life and creativity of the people for thousands
of years, played a great educational role in the development of written literature and oral speech. Such
is the historical folk art. Many proverbs of Unsurul-ma’oli Kaykovus are so close to folklore that it
is difficult to say whether Unsurul-ma’oli Kaikovus took them from folklore or not, on the contrary,
he assimilated them into folklore. Many of his comments have become “wing words”. And his
campaign is a model of behavior. Pedagogical ideas presented by Unsurul-ma’oli Kaykovus can
encourage readers to think about educational issues. In the main part of the work, the author addresses
his son and expresses his views on various issues of education. The tone of the advice and
conversation is subtle and is usually described as firm, commanding, and sometimes disapproving or
dismissive of the behavior. Kaykovus paid special attention to the spiritual image of a person in his
work. In his opinion, it is important for a person not to tell lies, to be honest and truthful. If it is
necessary to use a lie, he should explain it openly to others [6], is called.
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Conclusions

After Unsurulma'ali Kaikovus, Ansari, Sana'i, Attar, Rumi, Sa'di, Jami and other famous thinkers
relied on and imitated his views and wrote many educational books. Eastern pedagogical ideas
belonging to Europeans are called "Eastern education style". However, as a result of the analysis of
the above research literature, it was found that pedagogical ideas in "Nightmare™ have not been fully
studied, unless there are special aspects. The following can be concluded from the above:

1) The ideas of the author of "Nightmare™ as a born aristocrat and a truly advanced thinker-
pedagogue cannot be changed.

2) It is possible to prove the moral idealism in the testaments of Unsurul-ma’oli Kaykovus to his
son Gilonshah.

3) These unique conclusions are very valuable for a complete and comprehensive study of
Unsurul-ma’oli Kaykovus' ideas about educational theory.

Analyzing the importance of applying the pedagogical ideas of Unsurul-ma’oli Kaykovus in
personal education requires determining the directions of its implementation and the methodological
basis of organizing the training of a future teacher. In our study, personal action, anthropological,
ethical and systematic principles, which consider events and processes as complex systems and form
their respective elements in the state of interaction and interaction, were based on harmony with the
pedagogical ideas of Unsurul-ma’oli Kaykovus.
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Annatotsiya. Ushbu maqolada inson shaxsini shakllantiruvchi ma’naviy qadriyat tushunchasi
uning fe’l-atvori va xulg-atvoridagi asosiy tendentsiyalarni belgilab beradi, shuningdek,
ma’naviyat va ma’naviy qadriyatlarga tahdid soluvchi zamonaviy madaniyatning salbiy
tendentsiyalarini o‘rganadi.

Kalit so‘zlar: Ma’naviy madaniyat, yoshlarning ma’naviy madaniyatining yetarli darajasi,
ma 'naviy madaniyati, axlogiy kategoriyalari, shaxsiy ijobiy fazilatlari, xususan, hamdardlik,
halollik va bag ‘rikenglik, yoshlarning dunyoqarashini kengaytirish, dunyoqarashini, ongi,
galbi va dunyogarashini chuqurlashtirish. ma'naviyatni rivojlantirish.

AHHOTanus. B 1aHHOH cTaThe MOHSATHE JYyXOBHOW IIGHHOCTH, (OPMHUPYIOLIEE JNYHOCTH
YeJIOBEeKa, OIpPEIeNsieT OCHOBHBIE TEHIEHIIMM B €ro XapakTepe M IOBEJCHHU, a TaKXKe
paccMaTpuUBalOTCS HETaTHBHBIE TEHJACHLUUH COBPEMEHHOH KYyJbTYpBl, YIPOXKAroIIHe
TYXOBHOCTH M TyXOBHBIM IICHHOCTSIM.

Kntouesvie cnoea: Jlyxosnas xynemypa, adekeammviili Ypo8eHb OYXOBHOU KYIbMypbl
monooedxcu, OyX08HAs KYIbMmypd, MOPAIbHble KAme20pull, AUYHOCHHbIE NOLOHCUMETbHbLE
Kauecmeda, 8 UYACMHOCMU, COYY8CMEUe, YeCMHOCMb U MOJAEePAHMHOCMb, PACUIUPEHUe
MUPOBO33PEHUSI MONIOOEMNHCU, YenyblieHue ee NOHUMAHUS Mupa, ymd., cepoye U pazeusams
0YX08HOCMb.

Abstract. In this article, the concept of spiritual value, which shapes a person’s personality,
determines the main trends in his character and behavior, and also examines the negative trends
of modern culture that threaten spirituality and spiritual values.

Keywords: Spiritual culture, adequate level of spiritual culture of youth, spiritual culture,
moral categories, personal positive qualities, in particular, empathy, honesty and tolerance,
expanding the worldview of youth, deepening their understanding of the world and mind. , heart
and develop spirituality.

Introduction

The spiritual culture of a person reveals the unique essence of every aspect of his life, and also
shows the individual, unique diversity of each person, and this diversity serves the development of a
person as a perfect person. Spiritual culture regulates the factors that are contrary to the spiritual
freedom of a person, and keeps the balance and norm stable in human life. But here it is worth noting
that spiritual culture is a relative concept, and it is impossible to make it absolute. The main reason
for this is that the categories and characteristics interpreted as "good™ or "bad" that form the basis of
spirituality have had different boundaries in different conditions, times, eras and countries.

At this point, it should be noted that the problem of developing spiritual culture arises in the
process of formation of any society, social, economic, educational, cultural changes that take place
over time, with the world community of people. as a result of factors such as the change of relations
between the two countries, the increase of opportunities for inter-ethnic communication, the need for
constant improvement of the approaches aimed at its development arises. After all, the spiritual world
of a person is formed and developed within the framework of both religious and secular influences.
Therefore, it is natural that the dimensions of the concept of spiritual culture cover a wide range. The
principles of open voluntarism, honesty, personal freedom and social equality, preservation, respect
and transmission to the next generation make it possible to create conditions for the development and
improvement of spiritual culture. Based on these principles, the analysis of the conditions that
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regulate and organize spiritual culture affects the social relations of a person's spiritual culture,
the processes of acquiring future professional competence and becoming a mature specialist.

Based on the world experience, the fact that there is a crisis of spiritual culture in Europe and
developed countries is proven by the amount and value of the researches carried out in this regard.
This situation is studied in the literature in connection with the economic crisis. Unfortunately, the
crisis of moral foundations in social life is manifested in the problems of the "lost generation”, the
weakness or absence of social security, the breakdown of the system of social values, and the lack of
moral rules that form the basis of individual behavior.

Before discussing the essence of the concept of spiritual culture, its functions and problems of its
development, it is necessary to explain that cultural values and moral norms are the basis of human
activity. In world science, from the middle of the 20th century, various researchers began to identify
and systematize the unique characteristics of the phenomenon of spiritual culture. Although the
concept of spiritual culture has been studied by many scientists, there is no clear and universally
accepted definition of it. Some scientists interpret the concept of spiritual culture as an integral part
of the spiritual phenomenon, while others interpret it as a level of wisdom, while others interpret it as
abnormal internal actions. EJ Tisdel discusses the relationship of spirituality to cultural identity and
its importance in higher education. He emphasizes that research and teaching are both spiritual and
intellectual processes. Because education has a transformative power, it should help students discover
and reclaim their cultural identity. Because this process often affects spirituality. J. Dyson suggests
that spirituality should not be considered synonymous or related to religion. According to R.A. Tanyi,
spirituality is an integral part of a person and has a subjective, immaterial and multifaceted nature.
Spirituality and religion are often used interchangeably, but these two concepts are quite different.
Spirituality involves a person's search for meaning in life, while religion involves a view of a higher
power or God. For some people, spirituality may be related to religion, but not for everyone.

Literature Review

V. S. Barulin interprets the concept of spiritual culture as a person's ability to create and improve
his inner world, G. Shevchenko defines a person's personal and life values, and interprets it as a tool
that serves a person to become a person, while V. Dudchenko defines it as the basis of transhumanism.
riffs. According to M. Roganova, S. Rashidova, M. Roganov, spiritual culture is a sum of positive
human qualities. According to L.P. Bueva and V.G. Fedotova, spiritual culture is the consciousness
that dominates the life values of a person and reflects his main life direction. According to the views
of M. Yanich, V. Maikova, V. Pesotzky, E. Molchan, spiritual culture consists of a set of qualities
formed based on the social needs of a person. Speaking about the relationship between spirituality
and culture, N. Bell, D. Teysy, the equality of the external (social) and internal (spiritual) worlds of
a person, self-expression and self-expression of a person They emphasize that the ability to educate
is manifested through spiritual culture. Due to the diversity of the above definitions given to spiritual
culture today, determining the relationship between the concept of spiritual culture and the spiritual
values of a person helps to understand this concept as a whole.

The concept of moral value is a basis that forms the identity of a person, determines the main
directions of his character and behavior, and generally controls his behavior. The only tool that
determines the presence of a person in this life, the meaning of his life, and his attitude to this world
is the spiritual elevation of a person. In fact, the threat to spirituality and spiritual values is manifested
in modern culture's absorption of negative tendencies, loss of sense of belonging to others (culture of
narcissism, civilization of hedonism). A threat to the moral values of a person and society is
equivalent to locking a person’s soul. As Gustave Le Bon pointed out, “people’s loss of their moral
values can lead to unimaginable disasters”. That is why it is important to preserve spiritual values and
pass them on from generation to generation.

Research Methodology

It is no coincidence that the relevance of analyzing the essence of the concept of spiritual culture
is manifested in the education of young people, who are the backbone of the future. Because, first of
all, developing the spiritual culture of young people at an adequate level allows them to set the right


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. MAY, 2024-5. 155N 2181-9750

goals in life and define their own directions, to understand their place in the world, to have
endurance and determination in difficult and difficult situations. helps to cope with Secondly,
spirituality includes the study and acquisition of positive personal qualities, in particular, values such
as compassion, honesty and tolerance, mainly due to the fact that culture is closely connected with
moral categories. Education of these values serves to form young people who control their own
decisions and actions, become more responsible and have a strong moral foundation. Thirdly, spiritual
culture not only contributes to the establishment of strong ties in social relations, to the development
of a sense of belonging, but also helps young people to expand their worldview and gain a deeper
understanding of themselves and the world around them. In general, raising the spiritual culture of
young people leads to their all-round maturity, development of mind, heart and spirituality, leading a
purposeful life. While we dwell on this matter, it is permissible to emphasize the role of spiritual
culture in the education of young people, its development features, including its functions.

Analysis and Results

In this regard, it is not for nothing that L.A. Kharisova noted such aspects as the culture of
knowledge, moral culture, national culture, secular culture, culture of healthy lifestyle, culture of
worldview as the main aspects of forming the spiritual culture of young people. G. Makhmutova,
explaining the criteria of spiritual formation of students, to understand that service for the
development of the country is a high human duty, to serve the country, to have certain ideas about
the concept of a perfect person, social cooperation, it shows the importance of having a sense of
internationality, interreligious tolerance, and human qualities.

Summarizing the above, it is worth noting that the characteristics of spiritual culture in youth
education consist of the following:

First, as a leading factor of behavior, spiritual culture is characterized by the formation of character
based on high human values in the young generation.

Secondly, as a psychological phenomenon, spiritual culture is the ability of young people to help
themselves and other people, self-awareness, self-knowledge, self-management, determining the
meaning of their lives, their abilities. occupies a central place in development.

Thirdly, as a stabilizing factor of social relations, spiritual culture provides young people with
empathy, tolerance, altruism, and personal qualities such as compassion, respect, and forgiveness.

Fourth, as a means of ensuring an active and positive life position, spiritual culture serves to
increase the ability of young people to take responsibility for their own lives, give priority to positive
emotions, and overcome negative emotions.

Fifth, as a means of developing creativity, spiritual culture serves as a leading factor in the
realization of the creative potential of young people, in the manifestation of their internal and external
abilities, in the development of their worldview, in intellectual maturity, in expanding the scope of
knowledge and thinking.

Sixth, as the basis of a person's relationship with the surrounding world, spiritual culture serves to
form a sense of beauty, aesthetics, environmental consciousness, etc. in young people. Spiritual
culture promotes the theory of interconnectedness and interconnectedness of all living beings and the
environment. Instilling such integrity into the minds of young people encourages them to appreciate
the beauty and harmony of nature, to recognize their place in the ecosystem. Spiritual culture not only
develops values such as respect, care and preservation in young people, but also motivates them to
pay attention to the environment and to act in the way of preserving our planet for future generations.

Also, through it, emphasis is placed on cultivating the inner qualities of a person, such as kindness,
compassion, and correctness, which are considered important aspects of true beauty. By cultivating
these inner qualities, young people perceive the world around them in everyday life.

Seventh, as a factor that develops nationalism, spiritual culture encourages the development of
national pride, national consciousness, national thinking, and patriotism in young people. It should
be noted that spiritual culture is often an integral part of the identity and cultural heritage of society.
Young people who respect their national culture develop a sense of belonging to the history, traditions
and values of their nation. After all, many spiritual traditions have deep historical roots that are closely
related to the history of the people.
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Conclusions

Summarizing the above points, spiritual culture is a leading factor of behavior in youth education,
as a psychological phenomenon, a factor that stabilizes social relations, provides an active and
positive life position, a tool that develops creativity, the basis of a person's relationship with the
surrounding world, and develops nationalism. its unique characteristics as a factor are revealed.
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Annotatsiya. Ushbu maqolada talaba-yoshlarni universitet va undan tashqari ta’lim va tarbiya
jarayonlariga jalb qilish va uning yordamida yoshlarda milliy o‘zlikni anglash, vatanga faxr,
muhabbat va milliy san’atimizga bo‘lgan chuqur qizigishni yuklsaltirish masalalari bayon
gilingan. Shuningdek, maqolada go‘zallik insonni eng asosiy ruhlantiruvchi omil ekanligi
faktlar bilan isbotlangan.

Kalit so‘zlar: axloqiy mehnat, o ‘zbek rassomlari, axlogiy meyorlar, badiiy did, jamiyat
yuksalishi, rahbarlarini tayyorlash, xalq ijodiyoti, auditoriya, psixologik-pedagogik bilimlar,
rivojlanish, tasviriy san’at, san’atvatanparvarlik, insonparvarlik.

AHHOTauus. B 1aHHON cTaThe OCBEHIAIOTCS BONPOCHI BOBJICUEHHS CTYJICHUECKON MOJIOJAEKHU
B yueOHbIE W BHEY4YEOHBIC MPOLIECCHl B YHHUBEPCUTETE, MOBBIIMICHUS Yepe3 3TH IPOIECCHI
OCO3HAHUS HAIIMOHAIBHON MJICHTUIHOCTH, TOPAOCTH | JTFOOBU K PomuHe, rirybokoro uHTEepeca
K HaIlleMy HallMOHAJIbHOMY HCKyccTBY. Kpome Toro, B cTarhe hakTaMu 10Ka3aHo, YTO KpacoTa
SIBJIICTCS. OCHOBHBIM MOTUBUPYIOIIUM (DaKTOPOM JIJIsl Y€TIOBEKA.

Knrouesvie cnosa: smuueckas paboma, y36exckue XyOOdHCHUKU, HPABCMBEHHbIE HOPMb,
XY00HCECMBEHHBIL BKYC, NOObeM 00uecmeda, noo2omoeKa 1uoepos, HapoOHOe UCKYCCMEB0,
nyonuxa, nNCcuxoi020-nedazo2uveckue 3HAHUA, pazeumue, U300pazumenbHoe UCKYCCMEO,
XY 002cecmeeHHblll NAMPUOMUIM, 2YMAHUSM.

Abstract. This article highlights the issues of involving the student-youth in the curricular and
extracurricular processes at the university, and increasing the awareness of the national identity,
pride and love for the motherland, and deep interest in our national art through this processes.
Furthermore, the article proves with facts that beauty is the main motivating factor for a person.

Keywords: ethical work, uzbek artists, moral standards, artistic taste, the rise of society,
training of leaders, folk art, audience, psychological-pedagogical knowledge, development,
visual arts, artistic patriotism, humanitarianism.

Introduction

The content of education and upbringing of students at the university and beyond is inextricably
linked with the life and experience of building a democratic, legal and social society. It should be
noted that in the conditions of the development of our modern society, education of the young
generation should be a priority. Because it is based on the national, regional and social characteristics
of the environment.

Curricular and extracurricular education is an integral part of the entire education system: it is
aimed at developing the abilities of students and young people in various fields of science,
technology, literature, art, physical education and sports, satisfying their interests, forming and
developing moral qualities, spiritual needs.

Curricular and extra-curricular processes have a great place in the general system of creative work.
The system of Curricular and extra-curricular institutions includes: palaces, houses, stations, clubs
and creative centers for students and youth, sports schools for children and teenagers, art studios,
music, health care institutions, etc. Beauty is one of the most important human qualities. The source
of beauty include nature, all kinds of photographs, paintings, sculptures and structures, stage works,
songs and music, clothes, historical and cultural monuments, home furnishings, etc., which create a
sense of beauty in a person.
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Research Methodology

Recognition of beauty encourages, inspires, motivates a person to walk in the world of beauty.
Understanding beauty allows citizens to enrich their moral, spiritual and cognitive wealth and
organize a beautiful life.

The main components of the moral education are:
education of humanity, kindness and benevolence;
education of patriotism, heroism, bravery, honesty and justice;
educating young people in the spirit of love and respect for labor and workers;
respect for adults, increasing the feeling of love for children and poor society;
increase the level of organization and discipline;
subordinating personal desires to the interests of society;
education of positive moral qualities of a person, etc.

It should be noted that great scientists attribute these qualities to the most important moral qualities
of a human personality:

v humanitarianism;
patriotism;
goodness;
justice;

honesty;
modesty;

hard work, etc

The moral, spiritual and beauty education of students should be carried out through the national
characteristics of visual arts in classes outside the auditorium. This was manifested in the process of
training and education of students and young people in general higher education institutions of our
republic. It should be implemented within the framework of the form developed by the science of
pedagogy.

The results of extracurricular activities are performed in such forms, as travel, preparing the
building for the holidays, exhibitions, parties, meetings, debates and interviews at the institutional
review, art week, the best artist, etc. V.G. Belinsky says: “People will never go to art until they are
prepared to develop a sense of beauty, if they do not have ambition, if they do not work hard, if they
do not show determination [1].” We remind you that in general higher education institutions in our
country, art classes are held for 1 hour per week.

This time is not enough to fulfill the tasks of teaching and education through visual arts. Therefore,
training outside the auditorium is very important. Outside the classroom, work involves extensive and
in-depth study. Rostovsev noted: “... training outside the auditorium made it possible for children to
continue to develop, to improve their skills, and for the image in children’s drawings to be skillful
and real”. At the beginning of the 21% century, renowned educators discovered the significance of
non-auditory training in enhancing the education and skills of students and young individuals based
on their interests. The famous pedagogue V.A. Sukhomlinsky wrote: “If teachers conduct interesting
lessons in terms of meaning and form, the school becomes a source of spiritual life... But the best and
highest lesson is in the place where all different forms of formation of students and youth are used
outside the auditorium [2].”

In classes outside the auditorium, the leadership role of the teacher is more and fully preserved
than in regular classes, students are mentally free. The most important thing is that here children are
engaged in their favorite work, create, and get spiritual and aesthetic pleasure from their work.

AN NN N NN

ANANE N NN

Analysis and Results

A leader who has knowledge in psychology and education, and is capable of teaching fine arts to
students and young people, while also working outside the audience, is highly important. It is
necessary to determine the goals and objectives of the extracurricular activities of visual arts based
on the goals and objectives of the educational activity. As a result of orderly and consistent
organization of non-auditory classes on visual arts, it is very important to connect the extra-auditory
classes with the knowledge that students learn and acquire in class, and to fill the knowledge
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completely. As a result, they will be able to achieve their goals while developing their practical
activities.

In order to effectively organize activities outside the audience, it is necessary to first of all
determine the content and methods of their organization. In particular, the training of the leaders of
the folk art circle is important in practical decoration, they take into account national types of folk
art: various patterns, miniatures, carpet weaving, pottery, coinage.

Extra-curricular art classes have the following advantages:

a) to provide students and young people with full knowledge, to form the foundations of a scientific
worldview, and to help them acquire information and skills that can raise them to the level of a person
who can logically observe and clearly imagine the foundations of production;

b) has a positive effect on a more complete understanding of the importance of visual works in
everyday life, in the life of people and society, on expanding their imagination about the practical use
of visual art, and on solving issues related to the choice of visual art.

In order to enhance students’ interest in extracurricular activities, the following methods are
recommended:

1. Determining the level of knowledge of students and young people in visual arts, according to
the tasks given from textbooks and additional literature, it is possible to arouse their interest in works
outside the auditorium.

2. Student-youth can be encouraged to participate in training so that they can fully acquire the
knowledge and skills they will attain in the future.

3. It is possible to increase the love and affection of students and young people by organizing
various educational activities outside of the classroom and the auditorium. The use of the knowledge
gained in performing independent work plays a big role in developing the skills of solving various
problems, performing graphic actions of different complexity, working with educational literature, as
well as conducting public events in the field of visual arts. Special attention should be paid to the use
of special measures and unique tasks to attract the attention of young students.

4. It is possible to increase the interest of students by using a wide range of teaching methods and
organizing classes in the form of lectures, seminars - consultations, Olympiads and games. It follows
from this that the special training of the leaders of art circles in the institution should be established.
Our research is the question of moral and spiritual education and beauty of students and young people
in extracurricular activities, the role of educational activities in the realization of the goal of moral
education.

Teaching fine arts serves to develop morals and artistic culture of students. Accordingly, one of
the main tasks of fine art is, first of all, to develop a taste for beauty, hard work, creative interest. It
consists of educating in the spirit of faith in the motherland and realizing the noble dreams of a person.
Therefore, fine art should have an educational character. Teaching fine arts is important in the
comprehensive education of students.

Studying the rich spiritual heritage makes sure that their services are great in forming the
theoretical foundations of the system of moral education of the young generation. In turn, the level
of preparation of such a leader who has knowledge, skills and qualifications in applied decorative art
based on the heritage of folk art depends entirely on the level of development of the structure of use
of folk art. It follows from this that the basis of the educational approach to the study of the examples
of folk decorative art, the beauty heritage of various artistic products and its research allows students
to create endless colorful images, and the beginning of beauty is a full motivation. As you can see,
entertainment plays an important role here.

The education of artistic taste is becoming increasingly important in today’s society and is an
essential part of the education system.

Pleasure is a feeling that moves a person. Any activity or action performed by a person is aimed
at achieving certain goals. When individuals want to get something as a result of their actions, the
main desire that drives the action is a need. The need to understand the surrounding reality and deep
knowledge and similar things are organized and formed in addition to spiritual and material
requirements. Moral standards are also reflected in moral requirements. These feelings come from
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common taste, respect for society’s opinion, love for one’s country, friendship, mutual support.
Such demands are solved through the activity, work and movement of students. Activity has its own
goal, means, approach and result. For this reason, it is necessary to carefully select the tools that affect
the student to ensure the structure of the moral topic.

A discussion event or a competition event dedicated to the work of Uzbek artists, a theoretical
competition of Central Asian and European artists, viewing architectural sculptures, art museums,
and folk workshops will have a great impact on building a system of works outside the audience. As
for students, it is interesting to have the opportunity to present their work in competitions, for
example, in the “Best Uzbek work” competition, as well as in creative works of Uzbek, Russian,
Tajik, Kazakh and other nationalities. An example of this is a collective album, congratulation with
examples of fine art of different nations, etc.

It was determined as a result of the analysis of scientific and methodical literature. The work to be
done in this process is mainly divided into 4 groups:

1. Club for organizational learning. Its task is to attract students to the topic, learn the techniques
and methods of performing graphic actions.

2. The task of the clubs adapted to the curriculum of general education schools is to strengthen the
knowledge gained from the lesson, and they are implemented directly during the lesson.

3. Parties focused on students’ practical activities.

4. The curriculum of the circles is aimed at the scientific justification of a specific problem, and
differs from the curriculum aimed at a deeper study of visual arts.

In this regard, T.Y.Shipikalov said, “Today, the study of fine art shows the need to use the creative
skills of representatives of different nationalities in practice. At this time, children see the richness of
folk art. Arts and crafts not only have a positive impact on moral education but also promote the
education of beauty.” Then, he said that “...the role of visual art works of the past and present years
plays a decisive role, allowing children to see with the eyes of an artist - that is, it creates the basis
for the formation of creative and artistic creativity [3].”

Conclusions
A distinctive feature of students’ understanding is their sensitivity, which allows the teacher to
directly use emotional impressions and practical decorations from works of art in the educational
process. The productivity method is effective in the approach to the formation of moral character.
Ethical work planning is the planning of school students’ activities. The only and necessary thing
that determines the actions taken to achieve the planned goal or the desired result is the goal itself.
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Abstract. In this article, a pedagogical analysis of the practical value of making wise decisions
in the future by developing the creative qualities of students of military education faculties,
interpreting the product in a different way, and enriching it with original elements is made.
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Introduction

At the core of the reforms implemented in the education system of our country, education of people
with modern skills, who master information technologies, who think creatively, who can make
independent decisions, and who have a broad worldview is promoted as a priority task. In this place,
the President of the Republic of Uzbekistan Sh.M. Mirziyoyev, in his speech at the solemn ceremony
dedicated to the 31% anniversary of our independence, said, “A graduate of the New Uzbekistan
school has acquired modern skills, thoroughly mastered information technologies, creative thinking,
independent they will become a person who can make decisions and have a broad worldview” [1]-
are of great importance.

Literature Review

The concept of creativity was first applied by American and European scientists. In particular, the
issues of creativity and qualities of personal creativity development were first used as a basic concept
by Ray M. Simpson in 1922 in the USA, while the first theoretical and practical studies belong to the
American psychologist J.P. Guilford: he introduced the term “creativity” in 1959, called it a special
type of thinking - divergent (“divergent, going in different directions”) thinking, which provides many
ways to solve a problem, leads to unexpected conclusions and results. Contrasting this thinking with
the convergent focus on the single correct solution, he proposes the “structure model of intelligence”,
i.e.,, “ISM”. Based on his model, a model of the intellectual structure of “reaction”, “operation”,
“content”, “result” was created [2].

E.P. Torrence defined creativity as a person's non-standard creative thinking ability, the person's
learning and ways to solve them, and identifying these problems, looking for their solutions,
considering creativity as a process and the conditions that stimulate this process [3].
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In particular, Dr. E. De Bono believes that "people can learn to be creative. For this, they need
motivation, as well as a set of techniques that help them find new alternatives. According to him, this
means having the ability to find unknown differences and create new categories” [4].

P. Drapeau says “Creativity is a type of thinking that requires a person to come up with several
solutions to a problem or issue at once, and helps to understand the qualities of uniqueness and
uniqueness in the essence of things and events, unlike templated, boring thinking” gives an
opinion.[5]

S.A. Mednick “Creative individuals take into account past events using convergent thinking, but
with divergent thinking they find new applications for a previously familiar topic and thereby avoid
old solutions. According to the scientist, it is necessary to distinguish between verbal and non-verbal
creative qualities. Verbal creativity is expressed in a verbal form, for example, in the ability to propose
unique ideas in the field of problem situations, in the ability to find long verbal combinations, and
non-verbal creativity is expressed in creative abilities in the form of artistic images, pictures
manifestation [6].

Research Methodology

On the development of creative qualities Y.R. Varlakova [7] from the scientists of the
Commonwealth of Independent States on the development of creativity of future bachelors of
pedagogical education in higher educational institutions, N.M. Gnatko [8] on the creativity of primary
school students about, V.F. Lugovaya [9] creativity as a component of the adaptive potential of the
individual, L.A. Zatsepilova [10], O.G. Pozdnyakov [11], O.N. Ovsyannikova [12] researched the
issues of developing creative qualities of students of higher military educational institutions.

For example, Y.A. Ponomaryov, “the result of creative activity involves the input of intuition and
it cannot be obtained on the basis of a logical conclusion. Two personal qualities are related to
creativity, that is, the motivation of search that appears in the process of thinking, and the intensity
of sensitivity to related products” [13] In our opinion, it is a process related to the level of
manifestation of creative abilities in the stages of development of students’ creative qualities.

Analysis and Results

Professor N.A. Muslimov, one of the scientists of our country, said, “An important condition for
the development of creative qualities of students is to create an atmosphere of creativity during
training, because in this case there is an opportunity to demonstrate abilities only in various
educational activities”. In addition, the contribution of each person to the common work is important,
it is necessary to develop and stimulate his interest, increase their motivation, freedom of speech and
action [14].

Psychologist and scientist Y.M. Asadov the most valuable feature of creative potential is its high
role in the field of innovation. “Innovation is the most systematic and visual result of the use of
creative potential as an intellectual line that is mainly a product of the human mind” [15].

T.Ch. Aliboyev is a person with the quality of creativity, consistently promoting new ideas in his
activities, making rational decisions when finding a solution to a problem, interpreting the product in
a unique way, enriching it with original elements to a practical value result. the ability to create
opportunities is reflected [16].

T.T. Kaziyeva’s scientific research involves the development of modular educational technologies,
following the principle of inter-level and inter-discipline communication, the systematic teaching of
the phonetic level to students, the development of the student's creative thinking. aims to direct
research, develop a continuous system of educational tasks and find its solution by putting it into
practice. From this point of view, creativity is manifested and improved in interdisciplinary
integration [17].

Conclusions

As a conclusion, we can say that in general, the important microelements of pedagogical activity
consist of non-standard solutions, although the pedagogical situations in the teacher's activity seem
similar to each other at first glance, each behavior of the teacher in these situations is considered
important. In the process of developing the students' critical thinking skills, which are important for


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. MAY, 2024-5. 155N 2181-9750

them, improving their creative thinking skills in harmony with each other plays a key role.
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Annatatsiya: Maqolada bo‘lajak chaqiriqqacha harbiy ta’lim o‘qituvchilarining milliy iftixor
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AHHOTanusi: B craTthe moapoOHO ONMUCAHBI MEAArOTHYECKUE OCOOCHHOCTH (HOPMHUPOBAHUS
YyBCTBA HALIMOHAJIHHOW TOPJOCTH y IEJaroroB BOGHHOTO 0Opa3oBaHMS 1O TMPEICTOSIIETO
MPU3bIBA U TAKHE BaYKHBIC OCOOCHHOCTH BOCIIUTAHMS Y MOJIOJCIKH, KaK MpeaHHOCTh PouHe,
YBOXCHHEC K HAIMOHAIBHBIM IICHHOCTSM, TpPATUIUSAM, BEPHOCTh BBIOPAHHOMY TIYTH,
npodeccuu, yOerKICHUM.

Kniwueevle cnosea: cmyoenueckas Monooexcb, neoazoz, O0yX08HOCMb, OYXOBHAS
2PAMOMHOCHIb, YYBCMBO 20POOCMU, HAYUOHATbHASL HE3ABUCUMOCHb, UOesi He3A8UCUMOCHIU,
HayKa.

Annotation: The article details the pedagogical features of the formation of a national sense of
pride of teachers of military education up to the upcoming Call and such important features as
loyalty to the motherland in youth, respect for national values, traditions, loyalty to the path of
his choice, profession, faith.

Keywords: student youth, teacher, spirituality, spiritual literacy, sense of pride, national
independence, idea of independence, science.

Introduction

In the years of independence, the idea of new independence, its main principles, the tasks of
forming a sense of national pride and national pride in our youth are included in the "Law on
Education" of the Republic of Uzbekistan [1]. They are intended to inform young students of the most
advanced scientific achievements, study the heritage of great scientists, organize the educational
process based on modern technologies, and create all the conditions for making young people spiritual
and enlightened. holds These efforts will certainly serve to build national pride in our students.

The new worldview formed during the period of independence implies loyalty to the Motherland,
respect for national values, traditions, and loyalty to the chosen path, profession, and faith in young
people. At the heart of education of these qualities and outlook lies the formation of national
consciousness.

In the formation of national consciousness among young people, all kinds of information that
they read and learn (books, mass media, communication processes, subjects taught directly to them)
are the ground for forming new imaginations, new education and a new worldview [2].

In our country, the issues of improving the education system and raising a well-rounded generation
have been raised to the level of the priority direction of the state policy. In the education system of
our country, large-scale reforms are being implemented to introduce innovative technologies and
information and communication tools into the educational process, to increase the intensity and
efficiency of education, and to adapt them to world standards [3].
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In the concept of development of the system of public education of the Republic of Uzbekistan
until 2030, the tasks of “introduction of modern information and communication technologies and
innovative projects into the field of public education with the pedagogical features of forming a sense
of national pride in students” [4].

Research Methodology

We studied the importance of the qualities of pedagogues, who are the direct participants and
responsible for the formation of national consciousness among students:

-first of all, the educator should have his own position in the society where he lives, be an example
to others in every way, and students should see this, admire him and aspire to him. If the teacher is
morally retarded, quarrelsome, or comes late to classes, is lazy, such a teacher will not be able to
achieve any results in the audience;

-secondly, today it is very important for a knowledgeable pedagogue to have his own independent
opinion. Today's student learns to think freely, to understand the novelties of the time through
independent observation, to fearlessly open his heart and ask what he does not understand. This will
help them to remember the information that they have analyzed on their own, and to be able to
promote it to others;

-thirdly, our professors and teachers should be distinguished by their knowledge of the society in
which they live, their quick understanding of news, deep knowledge of the history and culture of our
nation, and their patriotism. In simpler words, a pedagogue should be distinguished by his spiritual
literacy among the members of the society in which he lives;

-fourthly, the pedagogue himself should have a perfect and deep knowledge of the idea of national
independence, the greatness of our nation, the history of our invaluable national culture and statehood,
and believe in the greatness of the future of Uzbekistan. If the thoughts of an educator trying to instill
a sense of national pride in the minds of students are shallow and unreliable, a modern resourceful
student quickly realizes this and does not trust him, and his efforts are wasted;

-fifth, it would be appropriate for a modern teacher-pedagogue to bring new teaching technologies
to the lesson, to use more non-traditional methods to instill a sense of national pride in students;

sixth, one of the main factors for achieving good results in any lesson is the ability to get along
with the audience and create a healthy environment.

Analysis and Results

It will be necessary to connect the development of the country with the subject it is teaching, and
to educate the children in the sense of responsibility for the future of the nation. Because today's
student has a lot of information, conditions and opportunities, working with them, dealing with their
demands and suggestions in depth, being able to get along with them leads to achieving good results
in pedagogy [7].

In psychology, there is a word of faith directly related to the concept of faith, whose dictionary
meaning is “belief”. “To love the country is from faith,” it is said in the hadiths. Those who betray
their patriotism and raise their hands against their parents are called “unbelievers” among the people.
Recognizing the land where one was born and grew up as sacred, loving the soil where one's navel
blood was spilled, missing one's country, conscientiously working for the Motherland is a sign of
faith.

The sense of national pride, first of all, the traditions of upbringing in the Uzbek family and their
improvement, turning our national values into an integral part of the way of life, harmonizing the
Eastern culture and modern forms in mutual communication, the education of labor and heritage to
our people, it is formed by achieving its appreciation as the basis of a prosperous life.

In the family, parents should monitor, supervise and give advice on the child's activities, such as
what kind of work he is doing, what books he is interested in, what movies he watches, what music
he is interested in, and his aspirations in choosing a profession [7].

What are the results of inculcating our national customs and traditions into our lives within the
framework of family relationships, instilling love for our values in our children, instilling the wisdom
of the proverb “The motherland begins at the threshold”, instilling a sense of national pride , we think
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that it will be easier to work with our children in educational institutions if our parents understand
the meaning of concepts such as the fact that our child who has reached perfection makes the family
happy [8].

Another important aspect of upbringing in Uzbek families is that grandparents are directly
involved in the upbringing of children. Uzbek children are rarely told that they should respect elders,
because they see daily examples of their parents' treatment of elders, not abandoning the elderly,
asking about the sick, and helping the helpless. These qualities are our heritage from our ancestors
and our national pride [3].

In history, for example, Amir Temur found it necessary for his elderly grandmothers to take care
of the education of the princes, Shahrukh Mirza, grandsons Muhammad Sultan Mirza, Khalil Sultan
Mirza, Ulugbek Mirza were brought up by Mrs. Saray Mulk.

Conclusions

In Uzbekistan, the family is always under the protection of the state, a number of things are being
done by our government to ensure that children have a healthy education in the family, and to create
conditions for studying and learning a profession. A clear example of this is the fact that the years are
called “Family”, “Women”, “Healthy Generation”, “Mothers and Children”, “Year of Health” and a
number of events have been developed and implemented in this regard.

The problem of formation of national consciousness among students of educational institutions
has a social character. Therefore, the formation of national consciousness among students should
make them work selflessly for the development of the Motherland, prosperity of the country and the
well-being of the people, fight for the stability of peace and security in the society in which they live,
and between people of different nationalities and peoples. the formation of the skills of striving to
contribute to the resolution of mutual harmony and the realization of one's value as a representative
of the nation.
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AHHOTanusi. B 1aHHOW cTaThe paccMaTpPUBAIOTCS B3TJISABI U IBOJIONHUS 3apyOCIKHBIX U
y30€KCKUX Y4YEHBIX Ha MPEANPUHUMATENHCTBO U MPEINPUHUMATEIbCKUE CIHOCOOHOCTH, a
TaK)XK€ COBPEMEHHBIE TEOPUHU MPEANPUHUMATEIIBCKUX CIHOCOOHOCTEH, JKECTKUX, MSTKUX W
HU(PPOBBIX HABBIKOB MPEIITPUHUMATEILCTBA, ITPEAJIaraeMbIe CETOIHS.
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Abstract. This article examines the views and evolution of foreign and uzbek scientists on
entrepreneur and entrepreneurial ability, as well as modern theories of entrepreneurial ability,
hard, soft and digital skills of entrepreneurship offered today.

Keywords: entrepreneurship, entrepreneurial subjects, hard skills, soft skills, digital skills,
entrepreneurial activity, entrepreneurial ability.

Introduction

In the Decree of the President of the Republic of Uzbekistan “On the Development Strategy of
New Uzbekistan for 2022-2026 “Creating conditions for the organization of business activities and
the formation of permanent sources of income, increasing the share of the private sector in GDP to
80% and the share of exports to 60%... ”[1] was defined as the main task. To implement this important
task, small business and private entrepreneurship (SBPE) entities should not be developed only in
terms of numbers, but also focusing on quality improvement, There is a need to research the term
"entrepreneurial ability"”, which is a measure of the quality of entrepreneurial activity, and to study
new modern approaches to this term.

Literature Review

For the first time, the scientific, theoretical basis and methods of researching the development of
KBXT and the entrepreneurial ability of entrepreneurs Wide coverage reflected in the scientific works
of classical economists such as Richard Cantillon, Adam Smith, Jean-Baptiste Say, Francis Walker,
W. Zombart, Joseph Schumpeter, John Keynes, David McClelland, Peter Drucker [11-13, 15, 16, 18].

CIS scientists T. Matveeva, S. V. Terebova, P. S. Pleshakov, E.A. Chekmareva, O.R.
Verkhovskaya, M.V. Dorukhina, E.K. Klimova, T.A. Fotekova, S.V. Mitrukhina, E.N. Vlasova in
their studies, work was carried out on methodological approaches to assessing the entrepreneurial
ability of business subjects [33, 36]. Scientific and methodological problems of the development of
SBPE in Uzbekistan, economists such as S.Gulomov, Yo.Abdullaev, T.Doschanov, S.Salaev,
N.Murodova, U.Gafurov, M.Eshov, B.Tadjiev [21, 22, 24, 25] widely covered in their works.

http://khorezmscience.uz 90



http://khorezmscience.uz/
mailto:tadjievbekzod1985@bk.ru

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. MAY, 2024-5. 155N 2181-9750

However, in the scientific research conducted by economists, the issues of the evaluation
mechanism of entrepreneurship, which is a measure of the quality of entrepreneurship, have not been
researched in a separate, monographic plan.

Therefore, the concepts of “entrepreneurship” and “entrepreneurial ability” and stages of
formation, traditional and modern forms of manifestation of human entrepreneurial ability,
classification of its qualitative characteristics in order to assess human entrepreneurial ability,
improvement of mechanisms for qualitative assessment of entrepreneurial ability and determination
of priorities, in developed countries to research the best practices of entrepreneurship development
and qualitative assessment of entrepreneurial ability, to ensure the stable and balanced development
of entrepreneurship in our republic with the help of the mechanism for assessing human
entrepreneurial ability by means of “key skill indicators” (KPI) and methods and models that are
effectively used in assessing entrepreneurial ability, to monitor their " there is a real need to extend
the “life cycle”, to solve scientific-practical problems and to apply them in practice.

Research Methodology

The methodological basis of the research is the legal and normative legal documents in the field of
development of SBPE, in particular, the Decree of the President of the Republic of Uzbekistan dated
January 28, 2022 No. PF-60 “On the Development Strategy of New Uzbekistan for 2022-2026" [1],
Decree No. PF-158 of September 11, 2023 “On the Strategy of Uzbekistan — 2030, Presidential
Decree No. PQ-306 dated September 14, 2023 “On measures of financial and institutional support
for the development of small businesses”, No. PF-29 of December 3, 2021 “On the priority directions
of the state policy on the development of entrepreneurship in the neighborhood, ensuring employment
of the population and reducing poverty” [2], Decisions PQ-5087 dated April 24, 2021 “On additional
measures to improve the business support system and further improve the business environment”
were received.

Also, in these decrees and decisions, reducing state participation in the economy, protecting private
property rights and further strengthening its priority position, modern statistical methods and
observations, comparative and systematic, analysis and synthesis, induction and deduction methods
are widely used in the collection and processing of relevant statistical data, suggestions and
recommendations regarding the main directions of continuing the institutional and structural reforms
aimed at stimulating the further development of the SBPE activity.

Analysis and results

Looking at the history of the emergence of the terms “entrepreneurship” and “entrepreneurial
ability”, the word “entrepreneur” comes from the French word “entreprendre” and means “to
undertake” in Uzbek. The term “entrepreneur” first appeared in literature in 1253 and was widely
used in the 1500s and 1600s [10].

There are different opinions and classifications in the literature on the entrepreneurial ability of
entrepreneurs. We begin by studying the views of classical economists on these classifications.

Having studied the opinions of classical economists, in order to distinguish the qualities of
entrepreneurial ability, we can put together the definitions given to the “entrepreneurial” person and
his abilities in Table 1, study and review their opinions.

As can be seen from the various definitions of entrepreneurship in Table 1, the meaning of this
term has been greatly enriched over 230 years.

According to Uzbek economists Ahmadjon Olmasov and Murad Sharifkhojaev: “Entrepreneurship
is not only about making money, but also about generating income through creative activity” [19].
These scientists focused on the qualitative aspect of entrepreneurship.

Economist M. Rasulov said, “Entrepreneur is basically an owner, owner of medium and large
property. By the class of owners, we understand, first of all, entrepreneurship. An entrepreneur uses
his property as capital to establish enterprises, engage in commerce, add wealth to wealth, and
increase the country's economic power. Even if the business is conducted on the basis of rent and
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debt, still the product, goods are his property” [20], and distinguished the nature of
entrepreneurship as ownership.

Academician S. Emphasizing the close connection between entrepreneurship and innovative
activity, Ghulomov elaborated that “an entrepreneur is a person who collects money, materials and
labor and creates a new product, a new business, a new production process” [21].

Sh. Shodmonov defines that “Entrepreneurial activity is an economic activity aimed at the purpose
of obtaining profit and its effective use, regardless of its form and field” [22].

H. Abulkasimov states that entrepreneurship is “not prohibited by law... a type of economically
productive activity” [23].

Economists S. Salaev and T. Doschanov defined entrepreneurship and entrepreneurial activity in
a broad and narrow sense: Entrepreneurship in a broad sense is based on personal interest, aimed at
achieving a goal before the subject, carried out with his direct participation, based on his personal
factors, from running a family business, is the mental activity related to production and sale of goods
and services. In a narrow sense, they defined that “entrepreneurial activity represents only production
processes at various levels of the economic sphere, i.e., entrepreneurship” [24].

Table 1. Chronological evolution of the concept of “entrepreneur” [26].

Year The author Detail

1734 | Richard Cantillon | was one of the first to define an entrepreneur as a person who
makes decisions and satisfies his needs in conditions of
uncertainty [11].
1776 | Adam Smith almost the first to clearly reveal the egoistic nature of
entrepreneurship, he wrote that the entrepreneur is the owner of
the enterprise and the implementer of risky commercial ideas, and
his main task is to organize and manage production within the
framework of normal economic activity [12].
1803 | Jean-Baptiste Sey | an entrepreneur is a person who combines and mixes factors of
production in order to achieve maximum socio-economic
efficiency [13].
1876 | Francis Walker it is necessary to distinguish between those who give capital and
receive interest in return, those who benefit due to their
organizational skills [14].

1913 | V. Zombart being in an entrepreneurial spirit, hungry for money, eager for
adventure, clever, careful, diligent, able to influence people [15].
1926 | Joseph Alois an entrepreneur is a natural person who has the ability to develop
Schumpeter new products and performs his activities in conditions of
uncertainty [16].
1936 | John Maynard the main qualities of entrepreneurship: the ability to connect
Keynes consumption and savings, the ability to take risks, the spirit of
activity, confidence in the future, etc. [14].
1961 | David an entrepreneur is an energetic person who works in conditions of
McClelland moderate risk [17].
1964 | Peter Drucker an entrepreneur is a person who makes the most of any
opportunity [18].

Uzbek economist-scientist Nodira Murodova researched “entrepreneurship as a category of
economic management in the form of different ownership”, its dual nature: on the one hand, based
on different forms of ownership of the entrepreneur, using their property as capital, they establish
enterprises and engage in commerce, adding wealth to wealth using new methods and technologies.
On the other hand, using management principles and marketing methods as a method of economic
management, it ensures the interrelationship of production factors [25].

According to the Law of the Republic of Uzbekistan “On Entrepreneurship”: “Entrepreneurship is
an independent, initiative activity of citizens aimed at obtaining profit or personal income, it is an


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. MAY, 2024-5. 155N 2181-9750

initiative activity carried out by a citizen on his own behalf, at his own risk and on the basis of his
own or a legal entity's property responsibility” [8].

Taking into account the modern views on entrepreneurial ability, in order to determine its
characteristics, the forms of its manifestation can be broadly divided into 2 groups:

I. Traditional forms of manifestation of human entrepreneurial ability, such as “individual
entrepreneur”, “small entrepreneur”, “manager”, “family entrepreneur”.

Il. Modern forms of manifestation of human entrepreneurial ability, such as “self-employed
persons”, “internal entrepreneur”, “innovative entrepreneur”, “investor”, “business consultant”,
“organizer of entrepreneurship in the neighborhood”.

While a person’s professional success was determined by reading and writing skills in the 19™
century, by the 20" century, success in the profession has become dependent on English language
skills and business computer skills. “Today, in the 21% century, the ability to think and act like an
entrepreneur is especially important, because the transition from a mercenary society to
entrepreneurship is inevitable,” says professor Nicholas Frank, head of the Vienna Institute of
Entrepreneurship and Innovation [31].

Table 2. Details on the forms of manifestation of human entrepreneurial ability [26].

Forms of Detalil
e manifestation of
" | entrepreneurial
ability
Individual an individual who independently performs on the basis of the property
entrepreneur owned by him on the basis of the property right, as well as on the basis
1 of the property owned by him due to the ownership and (or) other
material right that allows him to use the property [9] and now up to five
persons has the right to hire employees [3].

5 A small the owner of entrepreneurship, enterprises and micro-enterprises that use
businessman the labor of hired workers in a limited amount [27].

Manager (eng. a qualified specialist-hired manager who is not the owner of the

3 | manager, - enterprise and company, has received special training, and knows the
"management") rules of management in depth [28].

Family who is engaged in entrepreneurial activities carried out by family

4 | entrepreneur members at the risk and under their own property responsibility for the

purpose of obtaining income (profit) [7].

5 Domestic this is a hired employee of a business enterprise, who, like a business
entrepreneur owner, takes risks and tries his best to solve all problems [29].
Self-employed focused on obtaining labor income, providing services to individuals and
persons legal entities, During the conversation, the parties expressed satisfaction

6 with the development of cooperation between Tajikistan and China.,

individuals who are not registered as individual entrepreneurs,
registered with the bodies of the state tax service with the right to take
into account the length of Service and use incentive benefits [4].
Innovative Individuals who carry out innovative activities on the organization of
7 | entrepreneur new developments, as well as ensuring their transfer and implementation
in the field of production [5].
Investor subject of investment activity that invests its own funds and (or)
8 borrowed funds or other investment resources involved in investment
activity objects for profit [6].
Business providing expert assistance to entrepreneurs and management in order

9 | consultant to increase business efficiency, productivity of business processes and

company's profit [30].
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Business assistant to the mayor, who helps the unemployed and low-income

10 organizer in the people to realize their work capacity and entrepreneurial ability in
neighborhood exchange for creating suitable opportunities for the residents of the
neighborhood to engage in various forms of entrepreneurial activity [2].

Development of business and entrepreneurship often depends on insufficient knowledge and skills
of the entrepreneur. Therefore, we believe that “entrepreneurs must have entrepreneurial skills
capable of adding value” to be successful in the field of entrepreneurship.

The presence and quality of entrepreneurial ability depends on a number of personal qualities,
professional skills and entrepreneurial skills of the entrepreneur.

Determination of entrepreneurial skills is based on the Hall-Tonna (Hall-Tonna Model) model, which
distinguishes four types of skills [32]:

1. Instrumental skills. A unique combination of mental and physical abilities allows a person to
feel competent. These skills are task-oriented and appear as irreplaceable, indispensable qualities for
an entrepreneur.

2. Interpersonal skills. It is related to behavior towards others and therefore plays a key role in
establishing connections and relationships between people.

3. Imaginative skills . As a unique mixture of imagination and feelings, it allows the expression of
new ideas. These skills are implemented through language and serve as a foundation for personal
growth by creating synergy and enhancing other skills..

4. Systematic skills . A mixture of imagination, sensitivity and skill represents the various parts of
the system as a whole. Such skills are a holistic view of reality, which gives rise to the ability to
fragment it, then integrate it, finding places of intersection and interrelationship of its components.

According to the psychological approach to the classification of entrepreneurial ability, the
personal qualities that determine the inclination and psychological readiness for entrepreneurial
activity are divided into the following three groups [33]:

1. Group “Qualities describing the characteristics of the nervous system and thinking ”. They
include: variability, flexibility, strategic thinking, resistance to stress, resistance to loads, the ability
to act in situations of uncertainty, willingness to take risks.

2. “Characteristics of the motivational field” group. This group includes qualities such as
entrepreneurial intention (desire to engage in entrepreneurial activities), motivation to achieve
success, and ambition.

3. The “Leadership Phenomenon” group includes qualities such as leadership and organizational
skills, responsibility, decision-making ability, openness to communication, the ability to establish
relationships, and a tendency to negotiate.

In our opinion, the classification of human entrepreneurship ability into qualities based on
knowledge and experience would make it possible to assess this ability more precisely in terms of
quality.

On the basis of the advanced foreign and national experiences of the classification of
entrepreneurial qualities described above, we offer the following 3 types of “Three-level — and”
classification based on the quality characteristics of an entrepreneur, with the aim of assessing
entrepreneurial ability:

1. solid business skills (hard skills)
2. soft entrepreneurial skills (soft skills)
3. digital entrepreneurship skills (digital skills).

In this case, the development of entrepreneurship is associated with the degree of development of
entrepreneurial skills. The Cambridge dictionary defines “skill” as “the ability to do an activity or job
well, especially because you have practiced it” [34]. In the literature, the skills describing the
specialist are divided into the following categories [35]:

1. Hard skills - technical skills directly related to professional qualifications and acquired as a
result of studies, training, seminars.

2. Soft skills - personal, interpersonal or adaptive skills.
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3. Digital skills is the ability to solve various problems in the field of information and
communication technologies (ICT) [36].

In order to achieve success in the field of entrepreneurship, it is desirable for an entrepreneur to
demonstrate a combination of hard, soft and digital skills. Hard skills for entrepreneurship are
technical skills directly related to professional qualifications and acquired as a result of studies,
training, seminars. Soft skills for entrepreneurship are personal, interpersonal or adaptive skills.
Digital skills for entrepreneurship is the ability to solve various problems in the field of information
and communication technologies (ICT).

In our opinion, based on the research we have conducted above, the decisions and decrees being
adopted for the further development of SBPE entities and the increase of employment and the
reduction of informal employment with the help of new approaches to the development of
entrepreneurship and entrepreneurial ability and new methods of evaluation, given benefits and wide
opportunities create the ground for further development of small business and entrepreneurship in our
country.

Conclusions

As a result of the research conducted on the development of entrepreneurship and entrepreneurial
ability and new views on it, the following conclusions were reached:

1. As the third priority direction of the development strategy of New Uzbekistan in 2022-2026, the
task of rapid development of entrepreneurship to ensure rapid development of the national economy
and high growth rates has been determined, in the implementation of this important task, it is
necessary to pay attention not only to the development of SBPE entities in terms of quantity, but also
to improve them in terms of quality. This requires, first of all, the research of the term
“entrepreneurial ability”, which is a measure of the quality of entrepreneurial activity.

2. We believe that in order to succeed in the field of entrepreneurship, an entrepreneur should
demonstrate a combination of hard, soft and digital entrepreneurial skills. Hard skills for
entrepreneurship - skills directly related to professional qualifications and acquired as a result of
studies, training, seminars, soft entrepreneurship skills - personal, interpersonal or flexible skills, as
well as digital entrepreneurship skills cover the ability to solve various business problems with the
help of information and communication technologies.

In our opinion, business entities operating in the field of entrepreneurship have this strict, through
the development of soft and digital entrepreneurship skills and by paying great attention to the green
economy in the field of entrepreneurship, the implementation of entrepreneurial activities will further
develop entrepreneurship in our country, creates a basis for the increase in the level of employment
of the population, an increase in the types of substitute goods and services in our markets, and an
increase in the number of import-substituting and exportable goods and services.
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Annotatsiya. Kam resursli tillar uchun tabiiy tilni gayta ishlash (NLP) vazifalarining real
dunyoda qo‘llanilishi tez sur’atlar bilan o‘sib bormoqda. Hozirgi vagtda ushbu muammolarga
javoblar sifatini oshirishning turli usullari o‘rganilmogda. Ushbu maqola TF-IDF
yondashuvidan foydalangan holda o°‘zbek matnlaridan avtomatlashtirilgan xulosaga
bag‘ishlangan.

Kalit so“zlar: TF-IDF, matn xulosasi, so zlar vazni, gaplar vazni, matnning muhim gismi,
nomuhim so Zzlar.

AbcTpakT. PeanbHoe mpuMeHeHHe 3a1a4 00paboTKu ecTecTBeHHOTO si3bika (NLP) miist s361k0B
C MJIBIMH pecypcamu OBICTPO pacTeT. B HacTosiiee BpeMsi H3y4aroTcs pa3iIuvHbIe CIIOCOOBI
MOBBIIIICHUST ~ KadecTBa OTBETOB HA OTH 3ada4yd. JlaHHas craThs  ITOCBSIICHA
aBTOMATH3MUPOBAHHOMY BBIBOJIY M3 Y30CKCKUX TEKCTOB ¢ ucnoib3oBanueM TF-IDF moxxona.

Knrwueewie cnosa: TF-IDF, 0606wenue mexcma, 8eco coéa, 8ecb NpeolodHCeHUsl, 6aANCHAS
yacme mekcma, Cmon-cioga

Abstract. The real-world application of Natural Language Processing (NLP) challenges for
low-resource languages is growing rapidly. There has been a considerable deal of study using
various ways to increase the quality of answers to these problems. This paper is devoted to
automated inference from Uzbek texts using the TF-IDF approach.

Keywords: TF-IDF, text summarizer, weight word, weight sentence, an important part of the
text, stop words

Introduction

The primary purpose of scientific researchers is to expand their expertise by learning about their
topic from the daily news. In this scenario, the researcher has the challenge of ending the text to assess
the text data. Automatic text summarizing is a major challenge in NLP. Two ways to automatic text
conclusion were identified: the first is to summarise the text, expressing the summary of the text using
terms equal to it; and the second is to clarify essential sentences from within the text sentences and
summarise the text. Summarising a text is to provide it in a shorter form while maintaining the most
significant information. Extracting the relevant textual information from massive datasets normally
takes a long time. In this situation, we are tasked with summarising the text to examine the text data.
Automatic text generalisation is a critical subject in NLP. This article describes a text summarization
model and algorithm based on the TF-IDF (Term Frequency-Inverse Document Frequency) method,
as part of the second approach to mechanically summarizing Uzbek texts. In this scenario, unique
terms identify a major portion of the Uzbek-language text. The sentence weight normalized from the
segregated portion of the text is determined. Sentences related to weight are discriminated using the
introduced criterion, and the n-gram model is applied. Before making any inferences from the text,
we must first determine whether terms are not stop words. Because there are less stop words
throughout a significant portion of the text. Words are called stop words if, when they are removed
from a text, its meaning remains effectively unchanged. We attribute a significant portion of the text
to the group of sentences in the section of the text where the use of stop words is uncommon. Based
on statistical predictions, a significant portion of the text will be located at the start, middle, or end of
the text. We do the work to find and study a noteworthy fragment of the provided text.
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Literature Review

Automatic inference of the text was originally the result of research by Hans Peter Luhn in the
1950s. For the first time, Luhn created a model for inference of scientific and technical articles [2].
Inspired by his work, many other studies have been done. For example, [3] those who have developed
an automatic inference system using methods for selecting and removing sentences. The Uzbek
language belongs to the family of agglutinative languages, and most of the methods of concluding
the text for reflective languages cannot be directly applied to the Uzbek language. In recent years,
research has been conducted on the process of processing natural languages in the example of the
Uzbek language is presented [4]. A syntactic analysis of the sentence to the study of the process of
natural language processing of the Uzbek language [5]; accuracy of stop words [6]; assimilation and
lemmatization of the Uzbek language [7] are cited in such research work. Recent growth trends in the
production of NLP-related research work and resources, including machine transliteration tools [8],
sensory analysis datasets, and analyzer models [9] are observed in Uzbek. It is also cited in the work
of the semantic assessment dataset [10]. The article [11] examines the complex task of automating
the transformation of dialect word forms into their standard literary analogs in the Uzbek language.
This is a serious problem because the Uzbek language has a wide range of dialects, each with its own
unique linguistic features. These dialectal variations can create barriers to communication and
standardization of language, which are critical for effective linguistic and academic purposes. The
authors developed a morphological analysis algorithm that uses a dictionary approach using two
specialized databases. These databases contain words from the North Oguz and South Khorezm
dialects of the Uzbek language and their corresponding standard literary forms. The algorithm works
by comparing dialect word forms against these databases to find their standard equivalents. This
process involves complex morphological analysis and conversion of word forms, largely dependent
on the completeness and accuracy of the databases. This approach is designed to bridge the gap
between dialects and the literary language, expanding the communicative and research capabilities of
the Uzbek language.

A significant drawback of the proposed solution is its strong dependence on databases. The
algorithm shows high accuracy for words present in the database, but its performance drops
noticeably for words not included in the database. This limitation suggests the need to continually
update and expand databases to cover a wider range of dialect words.

Research Methodology
Let the text be given. Let suppose that the important part of the text is defined. We will work on

an important part of the text. The important part of the text contains sentences, Uy U Uy (n is the

number of sentences in the text), where n is the text's total number of sentences. i (i-sentences,
words inside the j-sentence) is used to express the words in the sentences. We create a dictionary of

distinct terms from each of the text's i words. Through & , We speak for them. We compute the

value of the words TF-IDF at 3.
TF(a;) =-2,
]
where h;- is the number of words in the j document. k; — a;— is the number of repetitions of a word
in document j.
Reverse document frequency IDF (Inverse Document Frequency) is defined as the number of
texts (documents) being viewed and the presence of a given word in selected texts documents:

IDF(a)) = In(>),
where M is the total number of documents, m is the number of documents containing a;.

To calculate the weight of each word, we multiply the TF values by the IDF values, respectively,
and get the middle arithmetic for the total documents:

TF — IDF(a;) =~ X7, TF;(a;) * IDF (a;) (1)
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Through this, it is determined whether each word is important or imperfect depending on its
weight, but this is not always true. In the course of the research, it became clear that by normalizing
the TF-IDF value of all words in the text, we can clearly say that they are important or non-nominal

words. We calculate it using the formula:
__ TF-IDF(a;) (2)
Pk = S, TF-IDF(a;)

Then, we determine (2) the likelihood that Pe s important. This allows us to determine the
mathematical expectation.

E:Zk*pk
P}

where P« is the probability of each word's importance, k — is the word's index, and m — is the
number of unique words.

D=> (k-E)**p,
k=1

We calculate the dispersion of word distribution through the Formula. We calculate the standard
deviation of words by dispersion.
o=D

E = z p, *k'
k=1

The t — ordered moment of words can be found using the formula. We can use this to determine
the words' third-order core moment.

u,=E,—3*E *E, +2*E}
We find the theoretical distribution asymmetry through the calculated central moment value:

Y7,
A==
O

An important part of the text is determined by its asymmetric value. That is, if for a given text:
if A <0, asignificant part of the text is located at the end,

if A >0, in the case, a significant part of the text is located at the beginning;
if A =0, in the case, a significant part of the text will be located at the beginning and end.

(1) and (2) we mainly cite the algorithm of the method of inference of the Uzbek text.
The text is entered. U = (uq,uy,...,Uy,), i = 1,n n - the total number of words in the text.

(2) every u; unique word's probability of importance Pi'is determined. An important part of the
text is distinguished. Suppose that an important part of the text consists of M sentences.

The weight of each sentence is G;. In this case, the significant probability of each word in a sentence
is the sum of the numerical values.

Gj-j—sentence, 1 < j < m,
w(G)) = T wiwy),

According to the weights of all sentences in the text, the largest and smallest values are obtained,

namely:

G.
1<jsm |Gj|
G.
1=j=m (|Gl

In exchange for selecting alpha in this f(a) =k; Xa+k, Xx(1—a), 0<a <1 (often a = %)
w(G;) = f(a) condition G; important statements are chosen.
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We summarize the text using the algorithm of n-grams (3 grams) to the allocated important
statements of the text.

Analysis and Results
We will consider the issue of automatic text summarization for the Uzbek language. As an

example, for the experiment, we will choose the adventure novel “Riding the Yellow Giant” by
Khudoiberdi Tokhtaboyev. The work consists of 3 chapters in total, Chapter | has 9 paragraphs,
Chapter Il has 15 paragraphs and Chapter I11 has 4 paragraphs. We treat each paragraph as a separate
document. We will summarize a total of 28 documents and check their accuracy. We will prepare a
questionnaire for verification. Many researches were conducted in the preparation of the
questionnaire, and with the help of the source [12] it was concluded that it should include the
following conditions:

1) Are there keywords in the text in the summary?

2) Are the facts in the text correctly interpreted in the conclusion?

3) Is the sequence of sentences logically coherent in the conclusion?

4) Are the sentences grammatically correct in the conclusion?
Based on the questionnaire, we will compile Table 1.

Table 1. The Table of the survey results of the selected work

Are there Are the facts in Is the sequence of | Are the sentences
Documents keywor_ds in the _the text correctly sentences quically gramma_tically
text in the interpreted in the coherent in the correct in the
summary? (%) conclusion? (%) conclusion? (%) conclusion? (%)
11ch 100 100,0 99,82 98,5
12 ch 100 98,6 99,65 97,3
1 3 ch 83,33 97,2 73,55 97,2
14 ch 85,71 98,5 100 98,5
15 ch 86,66 100,0 100 98,8
1 6_ch 52,63 98,6 89,85 98,6
17 ch 52,94 92,3 100 92,3
1 8 9ch 100 93,0 100 98,2
1 10 ch 71,42 82,1 100 97,4
2.1 ch 36,36 83,3 100 96,7
2 2 ch 100 89,8 100 93,9
2 3 ch 75 86,5 100 97,3
2 4 ch 76,92 100,0 100 100,0
2 5 ch 64,28 100,0 100 95,1
2 6 _ch 88,23 98,6 100 100,0
2 7 ch 100 93,1 100 100,0
2 8 ch 78,94 96,9 98,12 98,5
2.9 ch 86,95 94,3 100 100,0
2 10 ch 100 92,3 100 98,5
2 11 ch 76,47 93,3 94,66 93,3
2 12 ch 100 97,6 98,42 97,6
2 13 ch 84,61 100,0 92,36 97,6
2 14 ch 85,71 98,0 100 98,0
215 ch 100 100,0 100 92,9
3 1ch 83,33 93,9 100 97,0
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Are there Are the facts in Is the sequence of | Are the sentences
Documents keyworpls in the _the text corr_ectly sentences quically gramma_tically
text in the interpreted in the coherent in the correct in the
summary? (%) conclusion? (%) conclusion? (%) conclusion? (%)
3 2 ch 50 87,5 100 93,8
3 3 ch 87,5 97,7 100 100,0
3 4 ch 100 93,5 100 97,8
Conclusions

In summary, this work is characterized by textual summarize from a significant amount of data.
Nowadays, the internet, web pages, news, articles, works, status updates, blogs, daily news, etc. are
the sources of large amounts of textual information. In finding, processing and sharing the necessary
information from the data set, we face the problem of text summarization. Of course, despite the fact
that different approaches to the issue of text inference have been seen, the evaluation of text inference
within the TF-IDF method is of great scientific importance. Despite its importance, there has been
relatively little research into automatic textual summarizer for the Uzbek language. Our approach is
aimed at filling this gap and providing a useful tool for automatic summarizer of the Uzbek text. In
this sense, the issue of Uzbek text summarizing within the TF-IDF method was considered. In this
article the possibility of obtaining the necessary information by reducing large texts is shown.
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Annotasiya. Mazkur ijro hokimiyati organlarinda garor gabul gilishga ko‘maklashuvchi
intelektual algaritmlarni ishlab chigishda, xususan ijtimoiy guruh-mahalla fugoralar yig©ini
(MFY) misolida metasistemaning ta’sirida hamda ichki imkoniyatlarni hisobga olgan holda
qaror qabul qilish va uni ijrosini ta'minlash bo‘yicha MFY ob’ekt sifatida o‘rganildi va uning
faoliyatini statik, dinamik va noaniqgliklar sharoitidagi funksional matematik modellar
ko‘rinishida rasmiylashtirish amalga oshirildi.

Kalit so‘zlar: Boshqgaruv jarayoni, modellashtirish, matematik mantig, ma’lumotlardagi
noaniqlik, ekspert, noravshan mantiq, dinamik model.

AnHoTtauus. [Ipu pa3paboTke MHTEIIEKTYaJbHBIX AJITOPUTMOB, MOMOTAIONIIUX MPUHUMATh
pelieHuss B OpraHax HCIOJHMUTEIBHOM BJIACTH, B YAaCTHOCTH, B CJIydYae COLMAIBLHOIO
cooOIecTBa TpakJaH Maxajja, I0J BIUSHUEM METAaCUCTEMbl M C YYETOM BHYTPEHHUX
BO3MOKHOCTEH, NMPUHATHE pEIIeHUH U obecreueHue ero peajius3aluy uYepe3 COLHUaTIbHOTO
coo0IIIecTBa rpakJjaH Maxajjla MU3ydajioch KaKk OOBEKT HCCIEIOBaHMs, a €ro JesTeJbHOCTh
(dopmanuzoBanach B BU€ GyHKIIMOHATBHBIX MAaTEMATHYECKUX MOJETICH B YCIOBUSIX CTATUKH,
JUHAMUKHU U HEOTIPEIEICHHOCTH.

Kniouegvie cnoga: Ilpoyecc ynpaenenus, mooenuposauue, Mamemamuyeckds N02UKA,
HeonpeoeneHHOCMb OAHHbIX, IKCNepm, HOPABUIAHOBCKAS I02UKA, OUHAMUYECKAs MOOEb.

Abstract. This matic formalization was studied in the executive authorities, in particular, in the
case of the social group-neighborhood assembly (NA), under the influence of the metasystem
and taking into account internal capabilities, the AN as an object of decision-making and
ensuring its implementation, and its operation in static, dynamic and conditions of uncertainty,
and formalization was carried out in the form of functional mathematical models

Keywords: Management process, modeling, mathematical logic, uncertainty in data, expert,
fuzzy logic, dynamic model.

Introduction

Management decision-making is one of the topical issues today, in the market economy, because
for the effective and smooth operation of any organization, it is necessary to make management
decisions correctly and on time. Nowadays, decision-makers are increasingly based on the analysis
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of data in a given situation and are moving away from making decisions based on intuition.
Mathematical formalization of decision-making processes in order to improve the perfection of
management decisions, including a list of activities, methods of implementation, deadlines and limits
of specified actions, the range of performers, as well as in the assessment of work activities of groups
and employees in executive authorities based on planned results and their evaluation criteria,
forecasting, we believe that it is appropriate to use mathematical modeling methods in the process of
hiring such employees. These methods are based on mathematical modeling methods. So, as an
object, in studying, analyzing and determining the processes of social processes (neighbourhood
assembly - NA), if it is carried out according to A.N. Tikhonov’s methodology, it is possible to
achieve a clear result (see in Figure 1) [1].

Research Methodology

The social group-NA that we are studying does not conduct its activity in a static way, but in a
dynamic time-dependent way. Therefore, formalization of NA activity in the method of dynamic
modeling is required. Dynamic modeling — reflects the activity and behavior of the object, that is, the
NA, in a time interval. In dynamic models, it is possible to reflect, analyze and make decisions on
actions and processes in the conditions of management of social groups. The time factor is clearly
manifested, for example, with the help of extrapolation methods, it is possible to predict the long-
term development of a social group based on previous events and processes. Therefore, dynamic
modeling can be used as a basis for evaluating and comparing the activity of social groups and its
management efficiency. It is possible to recommend the use of a dynamic model for grouping the
activities of social groups (see in Figure 2) [1-3].

Deliberate Actions

Modeling (Top Management)
; A dynamic model
Changesin the representing the Correspondence of
extemal N effectiveness of social the processed data
Social environment group activity 4—  tothe activity of
(uncertaintv of the obiect
group-NA

T

Creating solution Choosing (creating)
software tools decision algorithms Change of intemel

— environment
Figure 1. Methodology of object activity Figure 2. A dynamic model representing
analysis. the activity of social group-NA.

This model monitors the necessary changes in the managed social group-NA under the influence
of the purposeful measures adopted in the management process (by higher organizations), as well as
under the real influence of the internal and external environment (data). A characteristic feature of
dynamic information reflecting social group-NA activity is that regardless of the initial state and the
initial solution, all subsequent decisions are reflected in the results of the previous solution [4].

The social group-NA time-dependent model can be used from the well-known French sociologist
Michel Krauze’s “Organization model - model of conflicts” [5]. In his many years of research, Michel
Krauze researched the methods and ways of evaluating and predicting events, processes, and the
interactions of the organization's main staff and groups. His attention is focused mainly on the study
of management and decision-making processes in bureaucratic organizations. The conflict model of
decision-making takes into account the following, that is, the adoption of important decisions is
closely connected with the emotions of a person, a specialist, such as hatred, fear, envy, anger and,
above all, stress. It was believed that stress should be moderate for effective behavior of the decision
maker. “Organizational model - model of conflicts” helps to fully understand the characteristics of
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the processes of making management decisions at the facility, because [5]: It doesn't matter how
many managers there are or how skilled they are in running the organization. An economic crisis or
an unstable (abnormal) situation in the market is always considered a serious problem for business
and social group. Therefore, the task of the head of the social group-NA is to minimize the negative
consequences of any solution (decision) using the most effective methods.

In the environment of the modern market economy, any organization, enterprise, social group-NA
tries to ensure the continuity, improvement, and development of its activities in conditions of
uncertainty and risk. The analysis and management of the organization's activities constitutes the
main work content of enterprise managers, analysts, and specialists involved in information
processing [5-10].

Analysis and Results
Description of parameters in the control scheme:
X = {xij}i €l,jeJ- management effects on solving the j-problem
of the i-th field;
Y = {y;} i € I,j € J- the results of solving the j-problem of the i-th field;
Z ={z;} i € I- aset of goals for i-th areas;
R ={r;} i €1,j € J-asetof available resources;
T = {t,.} k € K- conditions of the external environment over time;

External
‘T/ eavironment \TlA
X
>
Management system Management object

\ Z/' Social group-NA
Metasystem

Figure 3. General management scheme

The operating process of the control system is set by the metasystem taking into account the set of
goals Z, the available resources R and the possible conditions of the external environment, it is
necessary to develop management effects X in the time interval T [2]. In these conditions, the
functional model of the control system can be expressed as follows:

X=f(R,ZT) (1)

In turn, the output parameter of the object is determined by the resources r', control effects x, and
the state of the external environment t' available in the control object. The functional model of the
operation process of the control object can be expressed as follows:

Y=fXR,T" (2)

Functional models (1) and (2) determine the algorithms of operation of the system and control
object. In order to describe the operation of the control system, it is necessary to define the control
objectives, in accordance with which the control effects are developed. This is achieved by selecting
control effects.

The performance quality of the control system is not determined by the actual values of control
effects, but by the execution of control solutions. Therefore, in the process of evaluating the quality
of the management system, the metasystem mainly implements the following functional model:

Q=fRY,2) (3)

Here Q is an arbitrary set whose elements are ordered by the metasystem according to their degree
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of preference. Also, under each set(r,y, z) € (R,Y, Z)respectively, Z corresponding to the target
An element that characterizes the level of rational use of management resources is placed to accept
the Y solution g € Q.

(3) let's take the functional model as a decision rule, with the help of which we can evaluate
different solution options and find the optimal solution in a certain sense. Constructing decision rules
that adequately reflect the decision maker's preference system is of great importance and ultimately
determines the choice of solution. It is important that (3) evaluation of the solution option using the
functional model is carried out taking into account the real conditions of the object in which the
control system operates.

Finding management resources, using them, we need management effects X allows to obtain, which
is expressed in the form of the following functional problem:

R=fXT) (4)

(4) the functional problem provides such a rule that determines the choice of the resources
necessary to achieve the goals of the metasystem, that is, the management strategy. Given x € X since
management effects are carried out using different sets of resources, The control strategies R can also
be obtained in different ways, and thus not one, but many strategies {r} can be obtained. Then the
decision-making problem has a clear physical meaning: from the set of possible strategies {r}, it is
necessary to choose a strategy r such that it leads to the selection of the best set of management
resources. Based on the above considerations, the functional model that determines the quality
(usefulness) of the decision made can be expressed as follows:

Q=f&XT)Y,Z) (5)

Depending on the state of the control system, the control object, (1) and (2) the completeness and
accuracy of the functional model, and the level of awareness of the nature of their interactions with
the environment, the decision-making process can be carried out in different conditions.

Decision making under uncertainty. In conditions of uncertainty, there is no clear relationship
between the chosen strategy and the outcome of the execution. Furthermore, the probability of
execution using the chosen strategy is either unknown or not meaningful in the context of the issue.
Therefore, the decisive rule (5) is expressed in the form. As a result, a certain metasystem value
(achievement) is assigned to each strategy-outcome pair. (5) The most common criterion for
implementing the decision rule is obtaining the maximum guaranteed profit.

Conclusions

The activity of the social group-NA under the jurisdiction of the executive authorities was
systematically analyzed statistically and dynamically as an object of study. Input, output, internal and
external impact parameters representing the activity of NA were formalized. A dynamic model of
systematic learning of the object and one variant of the meta-system of decision-making under
uncertainty were developed. With the help of formalized functional models, it was possible to
adequately analyze the activities of social groups. When making a decision and ensuring its
implementation, first of all, it is necessary to take into account economic factors, technical and
scientific basis, as well as social and purely human factors. Mathematical models and system
management presented in the article can serve as a basis for creating an intelligent system of
automated management of the activities of executive authorities.
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Annotatsiya: Sanoat va interer dizayni rivojiga bag‘ishlangan sanoqli dissertatsiya va umumiy
tasavvurlar uyg‘otuvchi ilmiy maqolalarni hamda dizayn nazariyasi bo‘yicha ilmiy adabiyotlar
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Annotation: A number of dissertations and general scientific articles on the development of
industrial and interior design, as well as scientific literature on design theory, have been
studied.

Keywords: artistic, industrial, interior, method, aesthetic, design, research, technology,
scientific and creative, scientific and technical.

Introduction

In order to rapidly develop high-tech industries in Uzbekistan, to expand the production of
competitive finished products by attracting private investments in industrial sectors, to increase the
income of the population in exchange for the establishment of production enterprises in the regions,
the President of the Republic of Uzbekistan dated October 12, 2023 Decree No. PF-169 “On
additional measures for rapid development of industry and its basic sectors” was adopted [1].

Literature Review

The researches of Herbert Readn (1893-1968) have a great place in the development of design
theory. He attributed the history of design to the movement of modernism, and tried to justify the role
of researches related to the construction of one or another form coming from art in the artistic
evolution of design. G. Reed's book "Art and Industry™ is historically and theoretically devoted to the
problems of two areas, and is dedicated to revealing the essence of form and shape construction, color
and ornament [2]. His conclusions are still relevant today, based on the analysis of the relationship
between beauty and form, he suggests that industrial products do not conform to aesthetic criteria,
but the need to “develop new aesthetic criteria in accordance with new methods of production”.

The researches of Nikolaus Pevzner (1902-1983), a historian of European architecture and design,
are of particular importance in studying the theoretical foundations of design. Based on observation
of the art industry in England, he wrote “Pioneers of the modern movement. From William Morris to
Walter Gropius” [3], “Studies in the Industrial Arts of England”, “Designer in Industry” he became
the author of books. Pevzner explores the place of English design in the development of world design
by covering archival data, static analysis of reports on the development of English manufacturing,
art, architecture and design. Also, in his book “The Sources of Modern Architecture and Design”, the
scientist tries to clarify information about art nouveau and international style, which developed widely
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in architecture and design at the beginning of the 20" century. Professor Pevzner sheds light on
the methodological principles of a confusing period based on nearly two hundred examples of 20™
century architecture and applied art [4].

Research Methodology

Developed countries, design theory and design education have more than a hundred years of
history and experience, but in Uzbekistan this field is a relatively new field of education and is
undergoing rapid development in the modern artistic process. Despite this, there is no scientific
literature on the theory of design in Uzbekistan, except for a few dissertations and general scientific
articles on the development of industrial and interior design. Often, pupils and students are given
practical skills that are used in the process of working on design objects, but in this process, design
philosophy or artistic concept is not given much importance. On the other hand, design theory is a
relatively new field for researchers, and it has not been updated in the research code list.

I.S. Baidzhanov’s study guide “Foreign Modern Architecture” describes the processes that took
place in world architecture from the end of the 19" century to the present day, and the uniqueness of
architectural styles [5]. Naturally, since design is inextricably linked with architecture, this
methodological literature is considered appropriate for training design professionals.

M. Mirpolatova covered issues such as directions in architectural and interior design popularized
in today's century, research on restoring and preserving the city’s eco-balance, the role of ethno-
design in preserving the national image and identity [6].

In the scientific article of Z. Boboyev and H. Rakhmonov the scientific research was carried out
on methods of improving the design ability of students of secondary special educational institutions
[7].

In the article “Subject and interior design Uzbekistan”, Z. Aliyeva focuses on the approach of
cultural studies in the field of design, the main factors of appeal to ethno-traditions, scientific and
technical processes, ecological and social problems [8].

In the book “On Design: Essays on the Theory and Practice of Design in the West” by V.
Glazichev, the factors of the history of the emergence of design, the characteristics of modern western
design, theoretical ideas about design that remain relevant to this day aimed at clarifying. The author
tries to determine the degree of its relationship with art based on the analysis of the viewpoints of
design theorists [9].

From the beginning of the 21% century, it can be noticed that Russian scientists have paid more
attention to the design-education model, its researches focused on the system of education in
preschool, secondary and higher education institutions. First of all, scientists tried to understand the
creative ideas and pedagogical concept of Bauhaus and VHUTEMAS, who founded design education.
In them, the cultural-historical foundations of the emergence of two large educational institutions, the
role of schools today as a socio-historical and pedagogical phenomenon, their specific features in the
educational system, the concept related to the construction of the form, the The issues of education
methodology are discussed in detail [10].

It is possible to understand the place of school traditions in modern art education based on the
comparative analysis of the pedagogical system of Bauhaus and VHUTEMAS based on scientific
works. Also, in L.N. Klimova’s dissertation, analytical research was conducted based on foreign and
local qualifications within the framework of the pedagogical model of innovative approaches to
creative personality formation in author's schools, organizational-pedagogical foundations of project-
artistic education in the system of secondary special schools and the technology of its implementation
[11].

Analysis and Results

Theoretical recommendations on the design of industrial products from the point of view of design
are summarized in the methodological manual “Design in industrial design” by O.V. llina [12]. It
contains theoretical information on the raw material, construction, technology and artistic-
constructive analysis of the form, specifications and tools of design, and the form and function of the
object.
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T.A. Smolitskaya’s “Interior design” training manual is based on the tourist-hotel complex,

and clarifies the issue of teaching interior design from the point of view of modern facilities, making
changes to educational programs. The manual consists of sections “Historical uniqueness of hotel
design” and “Unit firm stylistic concept” and is intended for students of secondary and special
schools, students of higher education and pedagogues [13].
Covering design history and world trends with reference to analytical materials in modern scientific
journals such as “interior +design”, “Ideas of your home”, “Art Chronicle", “Science and life”, “100%
furniture”, Nina Sofiyeva’s “interior design: styles, trends, materials” tutorial is significant for
updated information and interesting methodology. The author argued that the emergence of design as
art, while illuminating the stylistic aspects inherent in each style, illuminated a number of issues
underlying the formation of the artistic thinking of each designer through modern illustrative
examples. The manual also reveals the Basic Laws of applying components of modern interior design,
the project of residential rooms, lighting factors, decorative materials and accessories that serve to
create an emotional image of the interior in a simple and concise expressive way that is
understandable to students [14].

Natalia Koveshnikova's educational manual “Design: History and Theory” provides extensive
historical data on the development and formation of design in countries such as the history of Applied
Art before industrialization, Western Europe, the United States, Japan, a detailed explanation of
special terms is summarized [15].

Conclusions

As a conclusion, we can say that the educational literature analyzed above reflects in students the
history of Interior and industrial design, knowledge and practical skills related to design theory and
the formation of a scientific and creative worldview, as well as the main laws of students engaged in
project activities as an independent type of artistic creation.

References:

[1] Decree of the president of the Republic of Uzbekistan No. 169 of October 12, 2023 “on
additional measures for the rapid development of Industry and its base sectors”.

[2] Reed Herman. Art and industry. 1934,

[3] Nikolaus Pevsner “Pioneers of Modern Design: From William Morris to Walter Gropius”,
Revised and expanded edition. ISBN: 0300105711, 2005.

[4] Nikolaus-Pevsner “The Sources of Modern Architecture and Design World of Art Series”,
Publisher: Thames & 1968, p. 216.

[5] Baidzhanov 1.S. “Chet el zamonaviy architecture”, Tashkent, 2020.

[6] Mirpulatova M. “Eco and ethno design - popular design trends of the 21% century”, San ‘at.
Toshkent. No. 1, 2016.

[7] Boboyeva Z. Rakhmanov H. “Formation of design skills of students in the educational
process”, Oriental Renaissance: Innovative, educational, natural and social sciences.
volume 2, issue 12, pp. 1017-1023

[8] Alieva Z. “Object and interior design of Uzbekistan”, Art. — Tashkent, No. 3, 2015.

[9] Glazychev V.L. “About design: Essays on the theory and practice of design in the West”,
Moscow: Art, 1970, p. 190.

[10] Melodinsky D.L. “Concepts of artistic formation in architectural schools of the 20™
century”, Development of creative ideas of VKHUTEMAS and Bauhaus. M., 2003, p. 48.
Koroleva A.Yu. “Unity of art and technology”, Theory and practice of Bauhaus object
workshops, 1919-1933, abstract. dis. Ph.D. art M., 2007, p. 30. Druzhkova, N. I.
“Pedagogical concept of the Bauhaus and its traditions in modern art education”, abstract.
dis. ... Dr. ped. Sciences M., 2008, p. 40.

[11] Klimova L.N. “Pedagogical model of design education in a vocational college”, Abstract
of a candidate of pedagogical sciences. — M., 2011.

[12] llina O.V. “Design in industrial design”, Educational and methodological manual. Saint
Petersburg, 2015, p. 30.


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. MAY, 2024-5. 155N 2181-9750

[13] Smolitskaya T.A. “Interior design”, textbook. M.: RosNOU, 2011, p. 152.

[14] Sofieva N. “Interior design: styles, trends, materials”, M.: Eksmo, 2012, p. 656.

[15] Koveshnikova N.A. “Design: history and theory”, textbook. a manual for students of
architectural and design specialties. — M.: Omega-L Publishing House, 2009, p. 224.

UDC: 685,687, 7.02,7.05,72
DESIGNING TRANSFORMABLE CLOTHING BASED ON THE HARMONIZATION OF
STRUCTURAL ELEMENTS

Yunuskhodzhayeva Khairinisa Mallaevna
Associate Professor Tashkent Institute of
Textile and Light Industry
xyunusxodjaeva55@gmail.com

Khalilova Bibisora Ulugbek Kizi
TITLP Master of AICP
jahongirimona@agmail.com

Yunuskhodzhayeva Nilufar Daniyarovna
Assistant Namangan Institute of
Textile Industry
xyunusxodjaeva55@gmail.com

Annotatsiya. Ushbu maqolada tarkibiy elementlarni uyg‘unlashtirish asosida konvertatsiya
gilinadigan kiyimlarni loyihalash va turli xil jinsiy va yosh guruhlari iste’molchilari uchun
kiyim-kechaklarni loyihalashda modellarni uyg‘unlashtirish darajasini baholashning taklif
gilingan metodologiyasi asosida amalga oshirilgan kompleks tadgiqotlar natijasida
mutanosiblik qonunining qo‘llanilishi to‘g‘risida ma’lumotlar mavjud.

Kalit so‘zlar: kompozitsiyalar, usul, modellar, metodologiya, dizaynlar, kiyim-kechak,
dizayn, modul.

AHHoTanus. [[aHHas cTaThsl COAEPKUT MHGOPMAIIMIO O IPUMEHEHUH 3aKOHA MPOTOPIHA B
pe3ysibTare  KOMIUICKCHBIX  HCCJICIOBAaHWUH, B  XOJ€ KOTOPBHIX OBLIO  BBIMOJTHEHO
KOHCTPYUPOBaHUE TPaHCHOPMUPYEMOU Okl HA OCHOBE TaPMOHU3AINHA KOHCTPYKTHUBHBIX
JJICMEHTOB W TIPEUIOKCHHOH METOJUKH OIICHKH CTCTICHH TapMOHHW3AIMA MOJENCH Tpu
KOHCTPYUPOBAHUU OJICXKIbI JIJIsl MOTPEOUTENEH Pa3IMUHBIX MOJIOBBIX U BO3PACTHBIX IPYI.

Kniouegwle cnosa: xomnosuyuu, memoo, mMooenu, Memooono2usi, KOHCMPYKYUU, 00erHcobl,
NPOEKMUpOBaAHULU, MOOYTb.

Abstract. This article contains information on the application of the law of proportions as a
result of comprehensive research, during which the design of transformable clothing was
performed based on the harmonization of structural elements and the proposed methodology
for assessing the degree of harmonization of models in the design of clothing for consumers of
different genders and age groups.

Keywords: compositions, method, models, methodology, designs, clothing, design, module.

Introduction

The article proposes a study of the size of the ISB for the lines of harmonious division of clothing
parts, inside which the change in the position of the dividing line remains unnoticeable (or barely
noticeable), and allows you to move the patterns if necessary, to achieve better fixability of the parts,
while the changes do not lead to a violation of the integrity of the composition of the model.

As a result of the comprehensive studies carried out, the applicability of the law of proportionating
and the consistency of the proposed methodology for assessing the level of harmony of models in the
design of clothing for consumers of different gender and age groups have been confirmed. The fourth
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chapter addresses issues related to the development of design methods for transformable clothing
based on the harmonization of its design elements [1].

As a result of the analysis of scientific research works, domestic and foreign patent developments
in the field of design of technical equipment, the means and techniques of transformation, features of
design of technical equipment have been studied, systematized and generalized. Transformation is
considered as a morphological property in which morphology acquires the ability to change its spatial
characteristics and thereby form new properties, modify the function of an object. The paper shows
that the task of creating a TO is especially relevant for children of preschool and primary school age,
whose body functions are changing and improving [2].

Literature Review

Particular social and economic interest is the use of morphological transformation (MT) tools and
techniques to extend the active life of clothing. The rapid increase in the longitudinal dimensions of
the human body dictates the need for the development of thermal energy, and the emergence of
modern materials with high wear resistance and reliability expands the possibilities for designing
clothes adapted to changes in body size.

In order to change the compositional solution of sewing products (including through various
combinations of color combinations of materials), improving their thermal protection properties, the
use of external means (“attachment-separation”, “folding — deployment” of individual elements,
“regulation-fixation” of their sizes) and internal (“‘combination — embedding” thermal protection
gaskets) transformation [3].

Since the developed clothing models must have harmony and proportionality of shape, and take
into account the impact of visual illusions from the color combinations of materials used, new types
of TE design solutions are proposed in the work, which contribute to improving the aesthetic and
heat-protective properties of clothing: “turning out” - changing the color and material of the
appearance of clothing through the use of internal reserves; “folding -unfolding” changing the length
of the product without removing structural elements.

It is established that in order to ensure the required parameters of the microclimate under the
clothing space, the transformed GCC clothing must have an adjustable thermal resistance, have a
different degree of insulation for different parts of the body. In order to regulate the heat-protective
properties of clothing, vest designs have been developed, the overall design parameters of which, as
well as the places of articulation and the dimensions of the PDE are calculated according to the law
of the golden section [4].

Research Methodology

Since MT techniques involve the use of interchangeable parts of different colors, the need to take
into account the illusory properties of the color of materials when designing a nursery TO is especially
relevant. In the work, it was experimentally established that, depending on the degree of contrast in
the colors of the materials and the location of the darker one, the proportions of the suit or its
individual parts look different, therefore, for their calculation, a clarification was made in the
expression: where is the value of the adjustment of the length of the product and the width in the
shoulders, or the length and width of the calculated section of the structure.

For the first time, it was experimentally established that in case of replacement of color
combinations of clothing materials, in order to preserve the harmony of visual perception of the
model, it is necessary to change the position of the divisions of the main parts. Moreover, the greater
the amount of displacement, the higher the degree of contrast in the colors of the materials used [5].

The goals of clothing transformation are formulated: growth adaptation, adaptation to changes in
fashion, expansion of aesthetic functions, expansion of wardrobe items, adaptation to changes in
weather conditions, changes in production conditions, depending on which the formation of the TK
route is regulated. Arrays of input information and databases of conditionally constant and
conditionally variable information about the design object are determined, a method for forming the
optimal route for developing a sketch of harmonious transformable clothing of high quality is
proposed [6].
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Each module is a schematic map of the selection of possible combinations of structural units
of the product. The determination of the overall parameters of the product, the locations of the CC
and the dimensions of the PDE of clothing is based on the laws of proportionation. Since the number
is valid with some assumptions for the proportional structure of the figures of children of any age, the
outline of the figure of a child in clothes is taken as a "golden rectangle”, the sides of which are
connected with longitudinal (length of the product, position of the waistline) and transverse (shoulder
and pelvic diameter of the figure, the magnitude of the expansion a, B of the products in these areas)
dimensions.

At the final stages of the formation of the information base, depending on the goals of
transformation and the KKR of the model, the type of transformation, the location of the TE, the type
and degree of preservation of the structural connection of the TE with the product are determined.
Provided that the two arrays function correctly, the output information array, in the form of a TK
form, will contain sketches of analog models of transformed garments. Thus, in the conditions of a
specific TK, the proposed methodology allows us to form the optimal route for the development of a
sketch of TO, i.e. from the whole set of design works, choose the sequence of their types, methods
and techniques of execution, ensuring the harmony of clothing [7].

Analysis and Results

The procedure proposed in the paper for calculating the length of the designed product according
to a known shoulder width necessitates a clear fixation of the shoulder line in the designed models.
The work experimentally investigated the effect on the creation of a harmonious image of a “man —
suit” of the design and thickness of the upper shoulder pads, as a result of which the need to take into
account their parameters and integrated design with MK outerwear is shown.

Based on the research, systematization and generalization of the laws of artistic proportionation, a
methodology for designing harmonious clothing was developed, within the framework of which for
the first time a method was proposed for determining the optimal, from the point of view of artistic
expressiveness, places of harmonious arrangement of KCH clothing parts, sizes and locations of PDE,
establishing dimensionless coefficients for their boundary values. The values of the ISB for the lines
of harmonious division of clothing parts have been experimentally established, changing the position
of the dividing lines inside which does not lead to a violation of the compositional integrity of the
model, contributes to better fixability of parts in the layouts of patterns and increases the level of
efficiency of models [8].

On the basis of a comprehensive study of the compositional design solution (KCR) of clothing for
men, women and children, the verification of the method for assessing the level of harmony was
carried out and the applicability of the law of proportionation and the consistency of the proposed
method for clothing of various types and for consumers of different age and gender groups was proved
[9].

The regularities of the arrangement of structural lines on the main details of clothing, depending
on the degree of contrast of colors of materials, have been established, on the basis of which
reasonable recommendations for a harmonious quantitative combination of color groups and
confection of materials for the design and production of competitive clothing have been developed,;
confidence intervals for moving divisions on materials with varying degrees of color contrast have
been experimentally determined. The design of universal (for materials with varying degrees of color
contrast) patterns of the main parts of clothing is proposed [10].

Conclusions

The methodological provisions of the theory of transformation have been studied, generalized and
practically implemented using the example of sets of transformable clothing for children developed
on the basis of the laws of harmonization and proportionation, which preserve the compositional
integrity of models throughout their active operation and ensure a comfortable thermal condition of
the child.
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