


Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
347 

Vol. 9 Issue 4                                                                                                                                            www.niet.uz 
       2024 

THEORETICAL ANALYSIS OF THE COEFFICIENT OF 

FRICTION INDUCED BY THE PRESSURE FORCE OF A 

VERTICAL ROPE ACTING FROM ABOVE AND BELOW 
 

SHARIBAEV NOSIR 
 

Professor of Nаmаngаn Institute оf Engineering and Technоlоgy, Namangan, Uzbekistan 

Phone.: (0893) 677-0329 

  

HOMIDOV KAHRAMON 
 

Lecturer of Namangan Institute of Engineering and Construction, Namangan, Uzbekistan 

E-mail.: hero23021986@gmail.com, ORCID: 0009-0008-3585-1418 

*Corresponding author 

 

Abstract: This article presents a theoretical study of the coefficients of friction between a rope and a vertical pole when 

pressure forces are applied from above and below. To facilitate understanding of the mechanical processes, illustrations are 

provided. A mathematical relationship is established between the angle of the rope's winding around the pole and the work done 

by the frictional force. In developing this relationship, a small surface area is selected, and the characteristics of the forces acting 

on that area are examined. The results obtained are applied to the entire surface. Utilizing the solution of the established equation, 

a function relating the work of the frictional force to time is formulated, and its graph is presented. The plotted graphs fully 

represent the processes in practice, thereby confirming the theoretical and mechanical accuracy of the studied object. 
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Introduction. Weaving is undoubtedly one of the oldest arts and crafts in the world. 

Humanity began to utilize its hands as a "natural" tool for labor, seeking ways to facilitate 

its livelihood and creating various objects. One of the simplest methods of such creativity 

involved intertwining strips of animal hides, grasses, reeds, reeds, and branches of 

bushes and trees. Ancient people placed these materials side by side and intertwined 

them, resulting in the creation of specific objects. Thus, the simplest form of weaving 

emerged through this process. The earliest clothing, footwear, blankets, baskets, and nets 

were the first weaving artifacts. Historically, it is known that weaving preceded spinning. 

Weavers had knowledge of weaving before they learned to spin yarn. 

Artifacts of weaving have been discovered as a result of extensive archaeological 

excavations in regions between the Nile, India, China, the Amu Darya, and the Syr Darya, 

as well as in Peru and Mexico. These artifacts confirm that weaving emerged due to 

humanity's natural inclination to create, and at the same time, it developed 

independently in various parts of the world. In the earliest weaving looms, the pole was 

placed upright and tied to horizontal branches made of wood. This arrangement of the 

pole was convenient for the weaver, as weights hung from the base kept it taut. With the 

development of weaving, weaving looms were improved. The advancement of these 

looms led to the invention of devices for holding the pole and collecting raw materials. 

After gaining independence, Uzbekistan witnessed significant changes in all sectors 

of production, including the textile industry. In 1993-1994, advanced foreign textile 
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technology was among the first to be introduced to the Bukhara Textile Manufacturing 

Association (currently 

Buhoroteks JSC). State-of-the-art equipment such as the automatic spinning system 

from Switzerland's "Reiter," the combing machine from "Beninger," the sizing machine 

from Germany's "Zukker Muller," and high-performance weaving looms for towel fabric 

production from Switzerland's "Sulzer Ryuti" were installed. These technologies not only 

increased production efficiency but also raised product quality to a level that could 

compete in global markets. 

As is well known, cotton fiber and yarn spun from it hold a leading position among 

Uzbekistan's export products today. One of the key branches of the textile industry is 

weaving. The strength of the material depends on the durability and quality of the yarn 

spun. Special devices are used to test the strength of the yarn. However, these devices 

cannot fully reveal the physical and mechanical properties of the yarn. Instead, the 

process is mainly understood through practical experience and experimentation. 

 

 
Figure 1. Weaving of weft yarn into the warp 

 

Materials and Methods. In the operational mode of weaving machines, the weft 

yarn is woven into the warp. During the weaving process, the yarn wraps around the 

upper and lower sections of the warp at a specific angle (see Figure 1). 

 

 
Figure 2. The effect of force Q applied from above on the warp 

 

Let us now examine the parameters that influence the friction in the warp. When a 

constant force is applied to the weft yarn, pressure forces begin to act on the warp from 

both above and below. Let’s consider how these pressure forces affect the warp from the 
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top and bottom. In studying this process, we must determine the frictional force or the 

work of the frictional force, as this is a mechanical process. There are two hypotheses for 

the upper and lower states, and we will explore both of them. 

First Hypothesis. In this hypothesis, the weft yarn and the warp are regarded as a 

kinematic pair in rotation, and the pressure of the yarn on the warp is distributed evenly 

over the elements of the kinematic pair. In other words, the specific pressure is assumed 

to be a constant value. Let AB be the elements of the kinematic pair (see Figure 2). All the 

variables mentioned below are presented in Table 1. Let's isolate the infinitesimal surface 

element  ds  from the warp and yarn elements.   

    ds lrd         (1) 

The reaction force corresponding to the infinitesimal surface of the warp is found 

using formula (2) [4,5].   

dT pds
                                                          (2)   

By applying formulas (1) and (2), we derive formula (3).   

                          
dT prld                                                        (3) 

Along the y-axis: Since the yarn and the warp are at rest, we can write the 

equilibrium condition as the following formula (4) [6,7].   

0

0

cos 0y Q prl d





 


    
                           

  (4)   

By integrating formula (4), we derive the following formula (5).   

02 sinQ prl 
                                     (5)  

Using formula (5), we derive formula (6).   

02 sin

Q
p

rl 


        (6)   

According to Coulomb-Amontons’ law, we can express the following equation (7) 

[8,9].   

     dF fdT                 (7)  

The yarn is moving in the direction opposite to the clockwise rotation in the warp. 

Using formulas (7) and (3), we write formula (8).   

dF fprld
                                                                    (8)   

Since the movement occurs along a circular path, the moment of the infinitesimal 

frictional force is as follows (9) [10,11].   

dM rdF                                                                         (9)   

By using formulas (6), (8), and (9), we derive formula (10).   
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02sin

fQrd
dM






                                                             (10)    

By integrating both sides of equation (10), we calculate the value of   M   (11).   

  
0

0sin

fQr
M






                                                               (11) 

Results. We determine the amount of energy required to stretch the yarn over a 

distance of x0. This energy equals the work done to overcome the frictional force (or 

moment) (12).   

0 0

0sin

fQx
A






         (12)   

As can be seen from formula (11), the work of the frictional force increases linearly 

as the distance of the stretch increases. Let’s plot the graph showing the relationship 

between the work of the frictional force and the wrapping angle. All the variables are 

given in Table 1. 

 

Table 1. 

Symbol
 

| Scientific Name
 

SI Unit
 

T Reaction force acting on the yarn
 

N 

P Pressure acting on the yarn
 

Pascal 

l  Length of the yarn wrapped around the 

warp
 m 

S Cross-sectional area
 

m2 

R Radius of the warp
 

M 

0  
Wrapping angle of the yarn around the 

warp
 rad 

v Velocity of the yarn
 

m/s 

f
 

Coefficient of friction between the yarn 

and the warp
 - 

M Moment exerted by the yarn on the warp
 

N*m 

 

We consider 0( )A 
in formula (12) as a function of  0 and plot the graph of 

their relationship.  
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Figure 1 

 
 

IV. Discussion of Results 

Let’s analyze Figure 1 from a mechanical perspective: 

A1A2: In this interval, we observe a sharp increase in the work done by the frictional 

force. The primary reason for this process is that the coefficient of static friction is higher 

than the coefficient of kinetic friction, and the area of force application increases 

progressively. 

A2A3: In this interval, the rope begins to move. Once the rope starts moving, the 

work done by the frictional force decreases due to the reduction in the static friction 

coefficient. Additionally, the tension in the rope reduces the contact surface between the 

rope and the object. 

A3A4: In this interval, the work done by the frictional force increases again, as the 

reaction force becomes proportional to the speed of the rope. 

Second Hypothesis 

According to this hypothesis, the object is considered absolutely rigid, meaning it 

neither compresses nor stretches, and the force \( Q \) is applied in the direction of the 

line of action. The wear of the object along the vertical axis is assumed to remain constant 

(12). Figure 3 
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Figure 3. The application of force  Q  from below on the object 

Friction on the object: 

( )ac const             (13) 

The radial pressure force acts on the BC section of the object. This force is considered 

proportional only to the specific pressure when the rope rotates at a constant linear 

velocity (14). 

bc qk           (14) 

Here, k  is the proportionality coefficient. 

Using Figure 3, we derive equation (15). 

cosbc ac          (15) 

By applying formulas (13), (14), and (15), we derive formula (16). 

cos cosbc ac
q

k k k

  
          (16)

 

0p const
k


           (17)

 

By using (16) and (17), we will obtain (18) 
 

0q p cos           (18)
 

We find the relationship for  p0 . To do this, we project all the forces onto the vertical 

axis, resulting in the following equation: (19). 

2

0

2 cosQ qrl d



           (19)
 

Using formulas (18) and (19), we obtain equality (20). 

 
0

2Q
p

rl
           (20)

 

Using equation (20), we can calculate the specific pressure. (21) 

0

2
cos cos

Q
q p

rl
 


         (21)

 

We can find the reaction force on the elementary surface by calculating the pressure 

applied to that surface. (22). 

,dN qrld fdN dF         (22)
 

The work done on the elementary segment when the rope is pulled a distance of  x0  

is determined by the following formulas:
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2

0 0 0
0

x dM x dFr fqlr t d
dA fqrlx d

v v v

   
                           

(23)
 

Using formulas (23) and (21), we write formula (24). 

02
cos

Qfx
dA d 


         (24)

 

By integrating equation (24), we can determine the work done by the frictional force 

between the ropes over a duration of ( x0 ) seconds, expressed as equation (25). 

04
sin

Qfx
A 


                                       (25)

 

It can be observed from equation (25) that as the angle of winding increases, the 

work done by the frictional force also increases.  

From equations (12) and (25), it is evident that the work done by the frictional force 

generated by the forces acting on the object from above and below is primarily dependent 

on the angle of winding and the coefficient of friction. 

V. Conclusions 

In conclusion, to enhance the strength of the rope in fabrics, it is essential to consider 

the forces acting on the rope, its deformation, the interaction between loops and cords, 

the frictional force resulting from their mutual compression, the coefficient of friction 

between the ropes, and the type of winding. 

Analysis of the literature indicates that very few studies have been conducted on 

the strength of fabrics. Most of the research focuses on factors such as the height and 

density of looped fibers and the significance of density along the cord during the 

moisture absorption process in pile fabrics. 

In our investigation of the mechanical process, when developing the winding 

composition of the rope, it is crucial to improve the quality characteristics of the fabric, 

particularly the hygroscopic and water-repellent properties. This can be achieved by 

converting the central layers of the fabric structure from a surface layer to a cord layer, 

thereby reducing surface area and minimizing energy waste, which in turn increases the 

strength of the rope. 

In fabric weaving, the bonding forces of a single loop allow for the determination of 

the quantitative values of the elastic force of the rope (Young's modulus) during 

stretching and compression. Ropes made from natural and synthetic fibers must perform 

under the influence of compressive deformation during technological processes, 

especially weaving and knitting. It is necessary to determine the viscoelastic properties 

of materials under compression, for which the Poisson's ratio is recommended. 

The theoretical assessment of how the thickness of the rope affects its breaking strength 

has been established. Based on the analysis of the conducted research, the strength of the 

single-loop bonding can be conditionally represented as comprising three forces related 
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to the base system of the fabric, and formulas have been proposed for determining each 

of these forces, along with a formula for calculating their overall value. 

 

References 

1. Aliyeva D., Akramov A. The Importance of Humidity in the Textile Industry. 

Moscow: Internautka, 2020, 26(155), pp. 6-9. 

2. Mamadalieva D., Karimov R., Aliyeva D.G. “Increasing the Strength of the Pile in 

Terry Fabric by Changing the Weaving System,” Scientific and Technical Journal, 

Namangan Institute of Engineering and Technology, Volume 7, pp. 57-61, Namangan, 

2022. 

3. Novikov N.G. On the Structure of Fabric and Its Design Using the Geometric 

Method. Textile Industry. Moscow, 1946, No. 2, pp. 9-11; No. 4, pp. 18-21; No. 6, pp. 24-

26; No. 11-12, pp. 17-20. 

4. T.S. Granovsky, A.P. Mshveniradze. Structure of Fabric. M.: Legprombytizdat, 

1988. 

5. Kulabushova Irina Viktorovna. Development of a Method for Designing the 

Parameters of Fabric Structure and Technology: Dissertation for Candidate of Technical 

Sciences, 05.19.02, Moscow, 2003, 165 p. 

6. Martynova A.A., Slostina G.L., Vlasova N.A., Edited by A.I. Tsvetkova. Structure 

and Design of Fabrics: Textbook. M.: MGUTU im. Kosygina, 1999, 434 p. ISBN 5-8196-

0008-8. 

7. B. Lund – Iversonning. Weaving Patterns. Translated from Norwegian: M.: 

Legprombytizdat, 1987. 

8. Gordeev V.A. Weaving Patterns and Fabric Analysis: Textbook. M.: Light 

Industry, 1969, 120 p. 

9. Nikitin M.N. Artistic Design of Fabrics. M.: Light Industry Publishing House, 

1971, 280 p. 

10. F.M. Rozanov, O.S. Kutepov, D.M. Zhupikova, S.V. Molchanov. Structure and 

Design of Fabrics. Moscow: State Scientific and Technical Publishing House, 1953, pp. 

154-157. 

11. N.P. Petrova. Development of Technology for Producing Fabric with Combined 

Weaving and Element of Relief Structure. Dissertation for Candidate of Technical 

Sciences. Ivanovo: IGTA, 2003, 142 p. 

12. Bavstruk N.F. Course of Weaving Patterns: Textbook. M.: Iskusstvo, 1951, 343 p. 

13. O.S. Kutepov. Structure and Design of Fabrics. M.: Legprombytizdat, 1988, pp. 

76-77. 

14. Romanov Vladimir Yurievich. Development of Optimal Technological 

Parameters for Producing Loop Fabric. Author’s Abstract, Dissertation for Candidate of 

Technical Sciences. Moscow State Textile University named after A.N. Kosygin, 2003, 38 

p. 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
355 

Vol. 9 Issue 4                                                                                                                                            www.niet.uz 
       2024 

15. Sharibaev, E., et al. (2022). Experimental investigation of the relationship 

between raw shaft density and saw cylinder electric motor load current. Journal of 

Physics: Conference Series, 2388, 012174. https://doi.org/10.1088/1742-6596/2388/1/012174 

16. Gulyamov, G., & Sharibaev, N.U. (2011). Determination of the density of surface 

states at the semiconductor-insulator interface in a metal-insulator-semiconductor 

structure. Semiconductors, 45, 174-178. https://doi.org/10.1134/S1063782611020084 

17. Zaynobidinov, S., Babakhodzhayev, U., Nabiyev, A., & Sharibayev, N.Y. (2020). 

The mechanism of hole transport in photocells based on A-Si. International Journal of 

Scientific and Technology Research, 9(1), 2589 

18. Salokhiddinov, F., et al. (2022). Analysis of modern methods of determination of 

mechanical status and diagnostic models of power transformers. Journal of Physics: 

Conference Series, 2388, 012173. https://doi.org/10.1088/1742-6596/2388/1/ 

https://doi.org/10.1088/1742-6596/2388/1/012174
https://doi.org/10.1134/S1063782611020084


Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
460 

Vol. 9 Issue 4                                                                                                                                            www.niet.uz 
       2024 

C O N T E N T S 

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT 

INDUSTRY 

Korabayev Sh. 
3 

From street traffic to space: innovations in autonomous vehicles 

Egamov N. 

10 Investigation of vertical forced vibration in the longitudinal - vertical plane of a 

binder that softens the crush between cotton rows 

Khamraeva S., Кadirova D., Davlatov B. 

15 Determination of alternative technological factors for the production of functional 

fabric with a complex structure 

Khamraeva S., Кadirova D., Daminov A. 
21 

Designing fabrics for a given stretchability 

Kuliyev T., Rozmetov R., Tuychiev T., Sharipov Kh. 

28 The effect of the angle of heat agent supply to the drying - cleaning equipment on 

cotton quality and cleaning efficiency of the equipment 

Abdujabbarov M., Alieva D., Karimov R. 

35 Determination of the influence of the length of the tested yarn samples on their 

mechanical characteristics 

Jurayeva M., Nabidjonova N. 

41 Research on physical and mechanical properties of fabric selected for special 

clothing of preschool children 

Yangiboev R., Allakulov B., Gulmirzayeva S. 

45 Studying the аlternаtive technоlоgicаl fаctоrs оf the lооm in the prоductiоn оf 

textiles bаsed оn bаsаlt yаrn 

Ganikhanov Kh., Mavlyanov A., Abdusamatov A., Mirzaumidov A. 
55 

Analysis of the maintechnologicalparameters of the condenser 

Mavlyanov A., Mirzaumidov A. 
60 

Thе sсiеntifiс bаsis оf thе lightеnеd shаft 

Elmanov A., Mirzaumidov A. 
69 

Modeling of laser processingof thin-walled steel gears 

Nurillaeva Kh., Mirzaumidov A. 
77 

Cotton cleaner with multifaceted grates 

Ganikhanov Kh., Mavlyanov A., Abdusamatov A., Mirzaumidov A. 
83 

The equation of motion of cotton fiber in the condenser 

Khuramova Kh., Xoshimxojaev M. 
89 

Progressive method of cotton regeneration 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
461 

Vol. 9 Issue 4                                                                                                                                            www.niet.uz 
       2024 

Abdukarimova M., Lutfullaev R., Usmanova N., Mahsudov Sh. 
94 

Evaluation of aestheticity of women's dress models based on deep learning models 

GROWING, STORAGE, PROCESSING AND AGRICULTURAL 

PRODUCTS AND FOOD TECHNOLOGIES 

Zufarov O., Isroilova Sh., Yulchiev A., Serkayev K. 
101 

Theoretical aspects of obtaining oxidation-stable vegetable oils 

Toshboyeva S., Dadamirzaev M. 
110 

Filling sauces for canned fish and their layer kinetics 

Atamirzaeva S., Saribaeva D., Kayumova A. 
115 

Prospects for the use of rose hips in food technology 

Turgunpolatova Sh. 
121 

Study of the quality of fruit pastela products 

Sultanov S. 

126 Analysis of experiments on the process of deodorization of vegetable oil using 

floating nozzles 

Adashev B. 
132 

Physical-chemical analysis of oil taken from seeds of safflower 

Ismailov M. 
137 

Influence of surface layer thickness on hydraulic resistance of the device 

Khurmamatov A., Boyturayev S., Shomansurov F. 
142 

Detailed analysis of the physicochemical characteristics of distillate fractions 

Madaminova Z., Khamdamov A., Xudayberdiyev A. 

154 Preparing peach seed for oil extraction and improving oil extraction through 

pressing 

Aripova K. 
162 

Methods of concentration of fruit juices and their analysis 

Djuraev Kh., Urinov Sh. 

168 Theoretical and experimental study of the crack formation device in the shell of 

apricot kernels 

CHEMICAL TECHNOLOGIES 

Urinboeva M., Abdikamalova A., Ergashev O., Eshmetov I., Ismadiyarov A. 

175 Study of the composition and main characteristics of petroleum oils and their 

emulsions 

Tursunqulov J., Kutlimurotovа N. 

182 Application of 1-(2-hydroxy-1-naphtoazo)-2-naphthol-4-sulfo acid in 

amperometric determination of scandium ion 

Kucharov A. 191 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
462 

Vol. 9 Issue 4                                                                                                                                            www.niet.uz 
       2024 

Development of coal enrichment and gas extraction technology for the use of 

construction materials industrial enterprises 

Abdulkhaev T., Mukhammadjonov M., Mirzarakhimova F. 

198 Isotherm of benzene adsorption and differential heat of adsorption on AgZSM-5 

zeolite 

Vladimir L., Eshbaeva U., M.Ergashev 

204 Innovative environmental packaging for separating storage of two components, 

allowing to extend the lifetime without preservatives 

Kodirov O., Ergashev O. 
212 

Energetics of adsorption of water molecules to aerosol 

Yusupov K., Erkabaev F., Ergashev D., Rakhimov U., Numonov M. 
219 

Synthesis of melamine-formaldehyde resins modified with n-butanol 

Ergashev O., Abdikamalova A., Bakhronov Kh., Askarova D., Xudoyberdiyev 

N., Mekhmonkhonov M., Xolikov K. 
228 

Thermodynamics of Congo red dye adsorption processes on mineral and carbon 

adsorbents 

Ergashev O., Maxmudov I. 

235 Water vapor adsorption isotherm in zeolites regenerated by microwave 

thermoxidation method 

Jumaeva D., Zaripbaev K., Maxmudov F. 
242 

The elements and oxide content of the chemical composition of the feldspar 

MECHANICS AND ENGINEERING 

Khudoyberdiev U., Izzatillaev J. 
249 

Analysis of research on small wind energy devices 

Atajonova S. 

258 Mathematical model of system analysis of technological processes in the form of 

key principles for effective decision-making 

Kuchkarbayev R. 

264 Mathematical modeling of heat transfer through single-layer and multi-layer 

cylindrical walls in buildings and structures 

Atambaev D. 

269 Difference in the length of individual yarn composition of twisted mixed yarn and 

comparative analysis of single-thread elongation deformations 

Abdullayev S. 

276 Modeling the functionalities of an automated system for managing movement in 

the air 

Turakulov A. 

285 Describing computational domains in applications for solving three-dimensional 

problems of technological processes 

Mamaxonov A.  



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
463 

Vol. 9 Issue 4                                                                                                                                            www.niet.uz 
       2024 

Mathematical model of machine aggregate of tillage equipment process 293 
Khudayberdiyev A. 

304 
Technical and economic aspects of processing pyrolysis distillate into motor fuel 

Abdurahmonov J. 
311 

Research results on the selection of the mesh surface of a lint-cleaning device 

Vohidov M. 

319 Development of a program for determining eccentricity by analyzing the magnetic 

field in the air gap of an asynchronous motor 

Utaev S., Turaev A. 

327 Analysis of methods and prospects for application of optical methods for control 

of working surfaces of cylinder liners of internal combustion engines 

Bоltаbаyev B. 

335 Determinаtiоn оf seed dаmаge in the pneumаtic trаnspоrt system by cоnducting 

experiments 

Azizov Sh., Usmanov O. 
339 

Simulation of equation of motion of the new construction gin machine 

Sharibaev N., Homidov K. 

347 Theoretical analysis of the coefficient of friction induced by the pressure force of a 

vertical rope acting from above and below 

Aliyev B., Shamshitdinov M. 
356 

Improvement of the linter machine and development of its working scheme 

Mukhametshina E. 
362 

Analysis of cotton flow behavior in different pneumatic pipes 

Yangiboev R., Allakulov B. 
369 

Obtaining and analyzing correlational mathematical models of the sizing process 

Mirzakarimov M. 
379 

Efficient separation of fibers from saw teeth in the newly designed gin machine 

Azambayev M. 
387 

Measures to improve the quality of fluff 

Abdullayev R. 
392 

Scientific innovative development of cotton gining 

Kholmirzaev F. 
397 

Air flow control factors in pneumatic transport device 

Sharibaev N., Makhmudov A. 

404 Separation of cotton from airflow in pneumatic transport systems of the cotton 

industry 

Sharibaev N., Mirzabaev B.  



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
464 

Vol. 9 Issue 4                                                                                                                                            www.niet.uz 
       2024 

Effect of steam temperature on yarn moisture regulation in textile industry 410 

Sultanov S., Salomova M., Mamatkulov O. 
415 

Increasing the useful surface of the mesh surface 

Мuhammedova M. 
421 

Kinematics of the foot in a healthy person's foot and ankle injury 

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 

Abdullayev H. 
429 

Algorithm for creating structured diagrams of automatic control systems 

Kodirov D., Ikromjonova N. 
437 

On delayed technological objects and their characteristics 

Uzokov F. 

444 Graphing circles, parabolas, and hyperbolas using second-order linear equations 

in excel 

ECONOMICAL SCIENCES 

Zulfikarova D. 
449 

Issues of developing women's entrepreneurship 

Ergashev U., Djurabaev O. 

455 Methods for assessing the effectiveness of waste recycling business activities in the 

environmental sector 
 


