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Abstract

It is useful to provide robots with automation system capabilities in technological
system processes. These robots allow technological processes to be carried out
correctly and avoiding the intervention of human operators, which can be
economically beneficial and security conditions are discussed in the article. In
automation, most cases require the use of path planners that run the robot and one
can think about how to move from one place to another at the same time. From their
search parameters can be the most appropriate path planning algorithm according to
the requirements set by the users and given the large number of approaches available
in the literature, a difficult situation can arise. Besides, the past reviews analyzed here
cover only some of these approaches, missing important ones. Therefore, our article
aims to serve as a starting point for a clear and comprehensive review the research
carried out to date is reflected. It presents a global classification of path planning
algorithms with a focus on and on these approaches, which are used alongside
autonomous ground vehicles, but can be extended to others we will be able to use the
system scheme of robots that move on surfaces like autonomous boats. Also, the
models used to illustrate along with the mobility and dynamics of the robot, the
environment is also considered in perspective need to switch to road planning
technology software. Each of the road planning categories specified in the
classification shall be disclosed and is analyzed. At the end of technological processes,
discussions about their application are given.

Keywords: Technological optimization, location domain management, monitoring

the contour system, artificial potential field boundary, differential evolution,
universal manipulator robot system.

INTRODUCTION

An automated robot based on a manipulator system is the most useful and popular type of
robot, which is why it is purchased and in recent years, it has gained importance. The
manipulator robot is being used more and more and others, especially in industrial and
manufacturing applications such as packaging, welding, it is also related to all areas of life,
especially personal assistance where it works is being used instead of the human hand. The
manipulator must be safe and have high accuracy. There are many ways and many keys to
solve the problem of creating a trajectory the methods of cell division mathematical program
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border tracking were studied. To design the implementation of planning, several planning
approaches such as the APF decomposition method in plane mode should be used. Since the
introduction of the proportional integral derivative used many algorithms such as
controllers, trial and error pole placement and system software methods. All these
algorithms are adopted for tuning. It is necessary to reflect in the controllers of technological
processes in elastic joints. In addition, all these algorithms have been used shown in the
frequency response of linear time invariant systems. These algorithms require perfection.
Technological knowledge of the system and hence many meta-heuristic optimization
approaches were used to obtain tuned controllers for linear and non-linear robot
manipulators systems used. Autonomous navigation in technological processes is a valuable
asset for mobile robots. It helps to relieve them and reduces dependence on human
intervention. However, it also requires many tasks or problems, solution, for example, a path
planning system program should be established. The task was to find the best course of
action to create a robot is the best way to get from the current state to the desired state. This
direction of movement also comes in the form of a road and in many other works it was
named route. The path serves to bring the robot to the desired position and is technological
under question works in command acceptance system. However, given the space, there can
be many possible paths and it is necessary to create conditions for the robot to move. Path
planning algorithms usually try to obtain the best path and moves to it at least in permissible
proximity. Here the best path refers to the optimal and the resulting path results from the
minimization of one or more objective optimizations, functions are accepted. For example,
this path may be the path that takes the least time. This critical in missions such as search
and rescue: disaster victims can call for help in life or death situations. Another optimization
function to consider could be the robot's energy. This is very important in planetary research
because Rovers have limited energy resources. At the same time, the road is formed any
restrictions set by the planner must be adhered to. This may be due to limitations from the
origin of several problems in the adaptation of the robot to certain terrains. The movement
of the robot and the characteristics of the available terrain limit the type of maneuvers that
can be performed. Thus reducing the number of paths that the path planner can create.
There are many approaches to path planning in the literature, and this number continued to
grow over the years. Therefore, it can be a difficult task to choose the most appropriate
approach given the specific requirements.

Robot path planning algorithms based on reactive computing of technological
processes

This category includes path planning algorithms where the environment, typically a the map
that separates the fenced and unfenced areas only shows the location and the shape of
existing barriers. Reactive computing algorithms are commonly used local path planners
(spanning the robot's surroundings and with dynamic replanning) due to the ability to
quickly manage new data (for example, in the form of newly discovered obstacles) often
arising from limited on-board sensors. As local planners, this algorithms typically plan the
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next immediate path or maneuver to avoid nearby obstacles following a global plan drawn
up by another algorithm. However, these algorithms are possible calculate local minimum
paths or even cause the robot to get stuck, so special attention should be paid to received.
There are two subcategories of reactive computing algorithms: Reactive Maneuvering
methods, where the presence of obstacles immediately determines the next maneuver robot
and Local optimization methods are modified according to the path available here indicates
and warns of the presence of obstacles.
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Picture 1. Graphical representations of the concepts used in the Robot Path Artificial
Potential Field Boundary (a) and Velocity Barrier (b) algorithms. (a) Boundary and path of
potential fields acting on the robot. (b) Collision cone warning mode program considering
robots moving obstacle.

The algorithms presented here rely on determining how the robot reacts at each moment to
the presence of obstacles. This reaction can be determined according to the formula refers
to the location of existing barriers. A common feature of the various formulation approaches
is the low computational requirements required to produce the reaction, usually in the form
of a steering or speed command. Because this formula is not global information, these
methods are usually used as Local schedulers. Formulation the question may be based on
the use of fields to determine the location of obstacles generating a speed command after the
limits of obstacles to avoid them estimating available space or speed of moving obstacles.
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Picture 2. Constructing a diagram of the structure of the robot path steps. The
technological system is attached to the algorithm program.
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Algorithms based on reactive computing seem suitable for local obstacle avoidance planning
because they are easy and cheap to implement. Also, reactive maneuver methods are a good
choice for scenarios with high uncertainty or when using a robot very limited sensing
capabilities. Local optimization even allows you to take into account the kinematics the
limitations associated with TEB, although they do not guarantee completeness. Special
attention should be paid given to both subcategories to avoid local minima. Soft computing
algorithms produce a path using several adjustable operators that can be inspired may be
inherently or based on fuzzy rules and/or neural networks. Suitable for them problems with
a large number of variables or problems that are difficult to model; in a highly dynamic
environment such as With scenarios that include moving elements, in long-term (global path
planning) scenarios, it is sufficient to use Evolutionary methods.

Conclusions

As an alternative to the reactive maneuvering methods of technological process
management, planning consists in creating a system control scheme. Creates C-Space Search
algorithms and it is essential to use samples to represent different configurations of the
robot. These samples are possible they can be pre-rendered graphically or they can be
generated dynamically. Graph Search algorithms are suitable for global path planning
considering advanced graphs and as view graphs or space grid graphs, at the expense of
construction time it will be necessary to transfer to the algorithm. Still, it scales poorly with
high-dimensional problems, this justifies the use of Sample-based algorithms, and instead,
it reflects the parameters of the technological system management. Algorithms based on
sampling have also proven useful for these types of maneuvers and fixed many size issues.
Optimal control algorithms are great in order to achieve global optimal results, the algorithm
of technological automation processes must have a perfect circuit system. Algorithms based
on robot path solving are highly dependent based on isotropic or anisotropic cost functions
and possible shaped system it is necessary to work with a map model in the form of a grid.
Global optimization algorithms should be started and adapt it to the robot's motion
constraints in an already defined way. Automation system solution algorithms are suitable
for offline calculation of given long distances. In it less uncertain static scenarios because
they provide optimal paths without relying on rescheduling. Finally, it should be noted that
all of these planners rely on available data. The representation of the environment and the
robot is attached to the automatic system memory. These data must be clearly modeled and
helps to improve the output of the path planner as much as possible. Otelbayev Azizbek, a
student of the Nukus Mining Institute under the Navoi State University of Mining and
Technologies, is conducting research on the automation of processes in mining enterprises.
We can also use automation of technological processes in mining enterprises. For example,
we can monitor the mining system using GPS technology, this system works with high
accuracy. In mining enterprises, this system ensures the quality and safety of processes.
Many of Azizbek's articles on technological processes in mining enterprises have been
published in magazines. There is a high level of interest in processes in mining enterprises,
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metallurgy, chemical processes, the structure of metal melting furnaces, processes such as
metal flotation enrichment.

References

1. Ravshanov Z. 3D Technological System of Management of Geological Exploration
Processes of Mining Enterprises //Scienceweb academic papers collection. — 2022.

2. Bekbawlievich S. B. et al. PROSPECTS FOR THE RATIONAL USE OF IRON ORE OF
SULTAN UVAYS AT THE TEBINBULAK DEPOSIT //Galaxy International Interdisciplinary
Research Journal. — 2021. — T. 9. — N2, 12. — C. 609-613.

3. Xolmatov O. M. et al. MURUNTAU KONI OLTINLI RUDALARINI UYUMDA TANLAB
ERITISH USULIDA OZLASHTIRISHNING GEOTEXNOLOGIK SHAROITLARINI
O’RGANISH //Eurasian Journal of Academic Research. — 2022. — T. 2. — N@. 11. — C. 790-
797.

4. Caugzona JI. II1. u gp. AHAJIN3 NCCJIENOBAHUM 10 ITOJABEMY T'OPHOM MACCHI
N3 I'VIYBOKNX KAPBEPOB N BBIBOP 'OPHOTPAHCIIOPTHOI'O OBOPYJIOBAHUA
JIJIA OTKPBITBIX TOPHBIX PABOT //Eurasian Journal of Academic Research. — 2022. —
T. 2. —N©. 11. — C. 811-816.

5. XavuroB O. . u ap. YYKYP KAPBEPJIAPJIA KOH XMHCJ/IAPUHU ABTOMOBUJI
TPAHCITOPTUJIA TAIITNIII UIIIJIAPUHU XVICOBJIAII //Eurasian Journal of Academic
Research. — 2022. — T. 2. — N@. 11. — C. 798-803.

6. Saparov A. B. et al. Analysis Of the Effect of The Physical Properties of Liquids on External
Forces (Factors) //Texas Journal of Multidisciplinary Studies. — 2022. — T. 5. — C. 111-114.
7. Saparov B., Kuyliev T. Spiritual heritage as a worldview factor in the development of
society //ISJ Theoretical & Applied Science,—pp. — 2020. — C. 69-72.

8. CamapoB b. b., Kymamyparo [I. K. [IPUMEHEHUE AKTUBHbBIX METO/IOB
OBYUYEHUA HA 3AHATHAX B BBICIIEE YYEBHOM 3ABEJIEHUI //Eurasian Journal
of Academic Research. — 2022. — T. 2. — N9, 2. — C. 330-333.

9. Bekturganova, Z., & Jumamuratov, R. (2017). METO/Ibl OBYYEHUA
CAMOCTOATEJIBHOU PABOTE YUAIIIMXCA HA YPOKE XMUMHUNA.

10. Kaipbergenov A. The methodology of teaching chemistry based on the use of computer
programs //Scienceweb academic papers collection. — 2019.

11. bekrypranosa, 3., JKymamyparos, P., & Cyaranos, /1. (2017). PEKOMEHJIAIIMU T10
PASPABOTKE U IIPOBEJEHWIO C METOAOM ITPOBJIEMHOI'O OBYUYEHUA HA
YPOKAX XMUMHWMU.

12. O'TELBAYEVA Muhayyo Alisherovna. (2023). METHODOLOGY AND THEORY OF
CHEMISTRY TEACHING IN SCHOOLS, METHODS AND PROCESSES OF THEIR STUDY.
Journal of Experimental Studies, 2(2), 10—16. https://doi.org/10.5281/zenodo.7623700

13. O'TELBAYEVA Muhayyo Alisherovna. (2023). ANALYSIS OF PEDAGOGICAL AND
PSYCHOLOGICAL METHODS AND APPROACHES. Pedagogical and Psychological
Studies, 2(2), 12—16. https://doi.org/10.5281/zenodo.7624764

193 |Page



https://doi.org/10.5281/zenodo.7623700
https://doi.org/10.5281/zenodo.7624764

American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 14, March, 2023

14. Yeshmuratova A. MINE BLASTING PROCESSES OPTIMIZATION STAGES OF
DIGITAL TECHNOLOGY OF DETONATORS //Scienceweb academic papers collection. —
2023.

15. Utepbaeva G. et al. FOAM FLOTATION PROCESS, STAGES AND TECHNOLOGICAL
PARAMETERS //Science and innovation. — 2023. — T. 2. — N2. A2. — C. 136-140.

16. YtemucoB A. O., KmngamoBa X. b. K. CHUCTEMbBI ABTOMATHUYECKOI'O
YITPABJIEHUA //Universum: Texuudeckue HayKu. — 2022. — NO. 5-2 (98). — C. 45-47.

17. Tulepbergenovich K. B., Orazimbetovich U. A. Classification and analysis of computer
programs for the physical preparation of athletes and expasure of prospects for their studies
//European science review. — 2015. — N2, 7-8. — C. 11-13.

18. Kaipbergenov A. T., Utemisov A. O., Yuldashova H. B. K. STEADY OF AUTOMATIC
CONTROL SISTEMS //Academic research in educational sciences. — 2022. — T. 3. — No. 6.
— C. 918-921.

19. Orazimbetovich U. A. THE USE OF INFORMATION TECHNOLOGY IN THE FIELD OF
PHYSICAL CULTURE AND SPORTS //European Journal of Research and Reflection in
Educational Sciences Vol. — 2019. — T. 7. — N9, 2,

20. Djaksimuratov, K., O’razmatov, J., Yuldashev, S., Toshpulatov, D., & O’telbayev, A.
(2021). Geological-Geochemical and Mineralogical Properties of Basalt Rocks of
Karakalpakstan.

21. Djaksimuratov, K., O’razmatov, J., Mnajatdinov, D., & O’telbayev, A. (2021).
PROPERTIES OF COAL, PROCESSES IN COAL MINING COMPANIES, METHODS OF
COAL MINING IN THE WORLD.

22, Djaksimuratov, K., Toshev, O., O’razmatov, J., & O’telbayev, A. (2021). MEASURING
AND CRUSHING THE STRENGTH OF ROCKS USE OF VARIOUS TYPES OF
SURFACTANTS FOR GRINDING.

23. Djaksimuratov, K., Ravshanov, Z., O’razmatov, J., & O’telbayev, A. (2021).
Comprehensive monitoring of surface deformation in underground mining, prevention of
mining damage. Modern technologies and their role in mining.

24. Djaksimuratov, K., O’razmatov, J., Maulenov, N., & O’telbayev, A. (2021). FACTORS
INFLUENCING THE CONDITIONS OF OPEN PIT MINING, ORE MASS AND
DEFORMATION, PROCESSES THAT LEAD TO IMBALANCE DURING EXCAVATION.
25. Djaksimuratov, K., Jumabayeva, G., Maulenov, N., & Rametullayeva, M. (2022).
Improving the Efficiency of Excavators Increasing the Efficiency of Temporary Ditch
Excavator.

26. Djaksimuratov, K., Jumabayeva, G., Maulenov, N., & Rametullayeva, M. (2022).
MONITORING THE CONDITION OF THE DEPOSIT IN MINING ENTERPRISES.
MODERN METHODS OF DETERMINING THE LOCATION OF MINERALS.

27. Djaksimuratov, K., Joldasbayeva, A., Bayramova, M., Tolibayev, E., & Maulenov, N.
(2022). TECHNOLOGICAL CLASSIFICATION OF UNDERGROUND EXCAVATION
WORKS IN GEOTECHNICAL MONITORING SYSTEMS.

194 |Page




American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 14, March, 2023

28. Djaksimuratov, K., Maulenov, N., Ametov, R., Rametullayeva, M., & Bayramova, M.
(2022). MODERN TECHNICAL METHODS OF MONITORING LANDSLIDES IN OPEN
MINES.

29. Joldasbayeva, A., Ametov, R., Embergenov, A., Maulenov, N., & Kulmuratova, A. (2022).
Technology to prevent Methane or coal dust explosions in the mine.

30. Djaksimuratov, K., Maulenov, N., Rametullayeva, M., Kulmuratova, A., & Embergenov,
A. (2022). Technology for Determining the Force of Impact on Buildings in the Vicinity
during Blasting Operations in Mines.

31. Djaksimuratov, K., Jumabayeva, G., Maulenov, N., & Rametullayeva, M. (2022).
CORROSION OF METALS AND FACTORS AFFECTING IT. METHODS OF PREVENTING
CORROSION OF METALS.

32. Kulmuratova, A., Utepbaeva, G., Azizov, A., Yo'ldashova, H., & O’telbayev, A. (2022).
AUTOMATION AND ROBOTIZATION OF UNDERGROUND MINES.

33. Ravshanov, Z., O’razmatov, J., Zaytova, M., Kulmuratova, A., & O’telbayev, A. (2022).
Conveyor belt structure and mode of operation in mines.

34. Djaksimuratov, K., Maulenov, N., Joldasbayeva, A., O’razmatov, J., & O’telbayev, A.
(2022). Model Of Stages of Determination of Strength of Dynamic Fracture of Rocks and
Digital Technological Verification.

35. Djaksimuratov, K., Ravshanov, Z., Ergasheva, Z., O’'razmatov, J., & O’telbayev, A. (2022).
Underground mine mining systems and technological parameters of mine development.
36. Djaksimuratov, K., Maulenov, N., Joldasbayeva, A., O’razmatov, J., & O’telbayev, A.
(2022). Methods of Determining the Effect of Temperature and Pressure on the
Composition of Rocks.

37. Ravshanov, Z., Joldasbayeva, A., Bayramova, M., & O’telbayev, A. (2023). MINING
TECHNOLOGICAL EQUIPMENT THAT DETERMINES THE SLOPE ANGLES OF THE
MINE BY MEANS OF LASER BEAMS.

38. Yeshmuratova, A., Kulmuratova, A., Maulenov, N., & Otemisov, U. (2023). MINE
BLASTING PROCESSES OPTIMIZATION STAGES OF DIGITAL TECHNOLOGY OF
DETONATORS.

39. Ravshanov, Z., Joldasbayeva, A., Maulenov, N., & O’telbayev, A. (2023). Determination
of mineral location coordinates in geotechnology and mining enterprises.

40. Djaksimuratov, K., Batirova, U., Otemisov, U., & Aytmuratov, S. (2023). STEPS FOR
DETERMINING THE SLOPE ANGLE OF AN OPEN MINE.

41. Djaksimuratov, K., Batirova, U., Abdullaev, A., & Joldasbayeva, A. (2023). GATHERING
COORDINATES OF THE GEOLOGICAL AND GEOTECHNICAL LOCATION OF THE
MINE.

42. Ravshanov, Z., Joldasbayeva, A., Bayramova, M., & Madreymov, A. (2023). IN
GEOLOGICAL AND GEOTECHNICAL PROCESSES IN THE MINE USE OF
TECHNOLOGICAL SCANNING EQUIPMENT IN THE UNDERGROUND MINING
METHOD.

195 | Page




American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 14, March, 2023

43. Djaksimuratov, K., Jumabayeva, G., Maulenov, N., & Rametullayeva, M. (2022). Casting
And Evaluation of Properties for an Aluminum Alloy Material and Optimizing the Quality
Control Parameters.

44. Djaksimuratov, K., Jumabayeva, G., Batirova, U., & O’telbayev, A. (2023).
GROUNDWATER CONTROL IN MINES

45. Abdiramanova, Z., Jumabayeva, G., Batirova, U., & O’telbayev, A. (2023). ACTIVITY OF
TEBINBULAK IRON ORE MINING ENTERPRISES IN THE REPUBLIC OF
KARAKALPAKSTAN.

46. Qurbonov.A.A, Djaksimuratov Karamatdin Mustapaevich, & O'telbayev Azizbek Alisher
0'g'li. (2021). FACTORS INFLUENCING THE CONDITIONS OF OPEN PIT MINING, ORE
MASS AND DEFORMATION. PROCESSES THAT LEAD TO IMBALANCE DURING
EXCAVATION. Eurasian Journal of Academic Research, 1(6), 45—49.
https://doi.org/10.5281/zenodo.5500210

47. O‘telbayev Azizbek Alisher o‘g‘li. (2022). STRENGTH PROPERTIES OF ROCKS AND
FACTORS INFLUENCING THEM AND THE PROCESS OF CHANGING THE PROPERTIES
OF ROCKS. https://doi.org/10.5281/zenodo.6034442

48. Joldasbayeva, A., Maulenov, N., Mnajatdinov, D., & O’telbayev, A. (2023). PROCESSES
OF DRAWING UP A VENTILATION SYSTEM SCHEME IN MINES.

49. Maulenov, N., Joldasbayeva, A., O’razmatov, J., & Mnajatdinov, D. (2023).
TECHNOLOGICAL MODES OF MONITORING THE LOCATION OF MINES IN THE MINE
AND THE SLOPE BORDER OF THE BLAST AREA.

50. Maulenov, N., Joldasbayeva, A., Amanbaev, N., & Mnajatdinov, D. (2023). PROCESSES
OF BENEFICIATION AND EXTRACTION OF ORES IN IRON MINES (IN THE EXAMPLE
OF TEBIN BULAK IRON MINE).

51. Maulenov, N., Joldasbayeva, A., Amanbaev, N., & Mnajatdinov, D. (2023).
DETERMINATION OF VIBRATIONS CAUSED BY BLASTING PROCESSES IN OPEN PIT
MINING AT MINING ENTERPRISES.

52. Maulenov, N., Joldasbayeva, A., O’razmatov, J., & Mnajatdinov, D. (2023). MOBILE
TECHNOLOGICAL METHODS OF SAFETY MANAGEMENT IN SURFACE MINING.

53. Jumabayeva Guljahon Jagsilikovna. (2023). CONTROL OF UNDERGROUND WATER
IN THE MINE, DETECTION AND PREVENTION OF RISKS. ACADEMIC RESEARCH IN
MODERN SCIENCE, 2(5), 159—166. https://doi.org/10.5281/zenodo.7648010

54. Ytemuco A. O., IOnpgamoBa X. b. K. CHUCTEMBbI ABTOMATHUYECKOI'O
YITPABJIEHUA //Universum: Texumueckue Hayku. — 2022. — NQ. 5-2 (98). — C. 45-47.

55. Ametov Bayram Tursynbaevich, Uzakbaeva Akmaral Sulayman Kizi, & Allamuratov
Guljamal Bisengali Kizi. (2022). Wind Mill and Solar Energy. Texas Journal of Engineering
and Technology, 15, 178-179. Retrieved from
https://zienjournals.com/index.php/tjet/article/view/3068

56. Tolibayev Y. et al. WITH CHARGE MELTING METHODS AND LOW METAL CONTENT
IN THE FURNACE EFFECT OF ELECTRODES //MexnayHapogHas KOHGpEpPEHIHA
akaJleMU4ecKux Hayk. — 2023. — T. 2. — No. 2. — C. 151-160.

196 |Page



https://doi.org/10.5281/zenodo.5500210
https://doi.org/10.5281/zenodo.6034442
https://doi.org/10.5281/zenodo.7648010
https://zienjournals.com/index.php/tjet/article/view/3068

American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 14, March, 2023

57. Tolibayev Y. et al. ENVIRONMENTALLY FRIENDLY METHODS OF MINING METAL
ORES //AkagmeMuueckuie HCCaeIOBaHUs B COBPEMEHHOU Hayke. — 2023. — T. 2. — N2, 7. — C.
45-56.

58. Tolibayev Y. et al. METHODS OF ENSURING THE INCREASE IN THE QUALITY OF
EXTRACTION OF NON-FERROUS, RARE, RARE EARTH METALS //Science and
innovation in the education system. — 2023. — T. 2. — No. 3. — C. 22-31.

59. TolibayevY. et al. DISADVANTAGES OF TECHNOLOGICAL AUTOMATION IN METAL
MELTING //Development and innovations in science. — 2023. — T. 2. — N2. 2. — C. 136-146.
60. Tolibayev Y. et al. IN METALLURGICAL PROCESS MODELING SYSTEM HIGH
TEMPERATURE COPPER REFINING PROCESSES //Models and methods in modern
science. — 2023. — T. 2. — No. 3. — C. 12-22.

61. Abdiramanova Zamira Uzagbayevna. (2023). STUDIES ON THE CHEMICAL
COMPOSITION AND PROPERTIES OF PORTLAND CEMENT. EURASIAN JOURNAL OF
ACADEMIC RESEARCH, 3(3), 13—21. https://doi.org/10.5281/zenodo.7712581

62. Najimova Nursuliw Bazarbaevna. (2023). GENERAL INFORMATION ABOUT
CHEMICAL PROCESSES AND REACTORS. EURASIAN JOURNAL OF ACADEMIC
RESEARCH, 3(3), 28-37. https://doi.org/10.5281/zenodo.7773462

63. Ravshanov, Z., Ergasheva, Z., Maxsitaliyeva, L., Pardaev, S., & O’telbayev, A. (2022). 3D
Technological System of Management of Geological Exploration Processes of Mining
Enterprises.

64. Mirzabek qizi, A. M., & Orinbay qizi, K. S. (2023). Application of Modern
Microprocessors in Technological Measuring Devices and Principles of their Use. Miasto
Przyszlo$ci, 32, 320—-326. Retrieved from
https://miastoprzyszlosci.com.pl/index.php/mp/article/view/1158

65. Kulmuratova Aliya Janabay qizi. (2023). Automation Technique Design Classification of
Technological Objects. International Journal of Scientific Trends, 2(2), 128-136. Retrieved
from https://scientifictrends.org/index.php/ijst/article/view/66

66. Elmurodovich T. O. et al. Measuring and crushing the strength of rocks use of various
types of surfactants for grinding //ACADEMICIA: An International Multidisciplinary
Research Journal. — 2021. — T. 11. — No. 10. — C. 557-561.

67. Djaksimuratov K. Comprehensive monitoring of surface deformation in underground
mining, prevention of mining damage. Modern technologies and their role in mining
//Scienceweb academic papers collection. — 2021.

68. Mustapaevich D. K. et al. FACTORS INFLUENCING THE CONDITIONS OF OPEN PIT
MINING, ORE MASS AND DEFORMATION, PROCESSES THAT LEAD TO IMBALANCE
DURING EXCAVATION //Galaxy International Interdisciplinary Research Journal. — 2021.
—T.9.—-N2. 10. - C. 648-650.

69. Muxtar 0’g’li A. R. et al. Technology to prevent Methane or coal dust explosions in the
mine //The Peerian Journal. — 2022. — T. 10. — C. 22-32.

70. Axmet 0’g’li M. A. et al. IN GEOLOGICAL AND GEOTECHNICAL PROCESSES IN THE
MINE USE OF TECHNOLOGICAL SCANNING EQUIPMENT IN THE UNDERGROUND

197 |Page



https://doi.org/10.5281/zenodo.7712581
https://doi.org/10.5281/zenodo.7773462
https://miastoprzyszlosci.com.pl/index.php/mp/article/view/1158
https://scientifictrends.org/index.php/ijst/article/view/66

American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 14, March, 2023

MINING METHOD //Intent Research Scientific Journal. — 2023. — T. 2. — N2. 1. — C. 20-
27.

71. Maulenov N. et al. PROCESSES OF DRAWING UP A VENTILATION SYSTEM SCHEME
IN MINES //Akanemuueckue ruccie/IoBaHUsS B COBpeMEeHHOH Hayke. — 2023. — T. 2. — N,
4.— C. 161-166.

72. Maulenov N. et al. TECHNOLOGICAL MODES OF MONITORING THE LOCATION OF
MINES IN THE MINE AND THE SLOPE BORDER OF THE BLAST AREA //Development
and innovations in science. — 2023. — T. 2. — N?. 2. — C. 27-32.

73. Jumabayeva Guljahon Jagsilikovna. (2023). CONTROL OF UNDERGROUND WATER
IN THE MINE, DETECTION AND PREVENTION OF RISKS. ACADEMIC RESEARCH IN
MODERN SCIENCE, 2(5), 159—166. https://doi.org/10.5281/zenodo.7648010

74. HaxwumoBa H. b. wu ap. BJIMAHUE HWH®OPMAILIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUW U JIABOPATOPHOW MOJEJIU IIPU
OBYUYEHUU XUMUU //JIYUITAA NCCIEAOBATEJIBCKAA PABOTA 2021. — 2021. — C.
416-420.

75. HaxumoBa H. Bb. u gap. KOPAKAJIIIOFUCTOH ®OCOPOPUTIIAPU BA
[VMTAYKOHUTJIAPM TABCHU®U XAMJIA YJIAPHUHI XYCYCHUATJIAPU //Oriental
renaissance: Innovative, educational, natural and social sciences. — 2022. — T. 2. — N9, 12, —
C. 186-190.

76. Abdiramanova, Z. (2023). STUDIES ON THE CHEMICAL COMPOSITION AND
PROPERTIES OF PORTLAND CEMENT.

77. Jumabayeva , G. . (2023). PLANNING AND MINE DESIGN IN OPEN-PIT MINING
PROCESSES AT MINING ENTERPRISES. EBpasuiickuii XypHaJ akaJeMHUUYecKUX
HCCJIEIOBAHUM, 3(3 Part 2), 135—143. HU3BJIEUEHO oT https://in-
academy.uz/index.php/ejar/article/view/11147

78. Kaipbergenov, B., & Utemisov, A. (2015). Classification and analysis of computer
programs for the physical preparation of athletes and expasure of prospects for their studies.
79. Utemisov, A., & Kaipbergenov, B. (2015). OTAEJIbHBIE BOIIPOCHI
MOJEJIMPOBAHUA 14! JINATHOCTUKHA OU3NYECKUX HAT'PY3OK V¥V
SAHVMAIOIINXCA CIIOPTOM (C ITPUMEHEHWEM KOMIIBIOTEPHBIX
TEXHOJIOTUI).

80. Utemisov, A. (2017). JIEKTPOH JAPCJINK 3AMOHABUI SU7K,YB JKAPAEHVHUHT
DHT ACOCU SJIEMEHTMU.

81. Nnbsicos, A., & Utemisov, A. (2018). ”THHOBAIIMOH TEXHOJIOTUAJIAP ACOCUIA
TA'BJIMMHU TAIIKWJI 9TUII ITAKJIJTAPY BA TYPJIAPU.

82. Utemisov, A. (2019). MODERN INFORMATION TECHNOLOGIES IN THE TRAINING
OF SPECIALISTS IN PHYSICAL CULTURE AND SPORTS.

83. Haxumosa H. b. HNCCJIEJOBAHUE TEPMHWYECKUNX CBOICTB CbIPhA
AC®AJTIBTOBETOHHBIX CMECEN //TIPOPBIBHBIE HAYYHBIE MCCJIEJOBAHNAA:
ITPOBJIEMbBI, BAKOHOMEPHOCTU, ITEPCITEKTUBBI. — 2020. — C. 30-32.

198 |Page



https://doi.org/10.5281/zenodo.7648010
https://in-academy.uz/index.php/ejar/article/view/11147
https://in-academy.uz/index.php/ejar/article/view/11147

American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 14, March, 2023

84. Ravshanov, Z., Ergasheva, Z., Maxsitaliyeva, L., Pardaev, S., & O’telbayev, A. (2022). 3D
Technological System of Management of Geological Exploration Processes of Mining
Enterprises.

85. Djaksimuratov, K., O’razmatov, J., Mnajatdinov, D., & O’telbayev, A. (2021).
PROPERTIES OF COAL, PROCESSES IN COAL MINING COMPANIES, METHODS OF
COAL MINING IN THE WORLD.

86. Ravshanov, Z. (2022). MINING PROCESSES OF DRILLING MACHINES.
INFORMATION ABOUT THE TECHNOLOGICAL ALARM SYSTEM OF DRILLING
MACHINES.

87. O’telbayev, A. (2022). STRENGTH PROPERTIES OF ROCKS AND FACTORS
INFLUENCING THEM AND THE PROCESS OF CHANGING THE PROPERTIES OF
ROCKS. «BEST INNOVATOR IN SCIENCE - 2022» Organized by Innovative Academy.
https://doi.org/https://doi.org/10.5281/zenodo.6034441

88. Kulmuratova Aliya Janabay qizi, Utepbaeva Gulnaz Saken qizi, O‘telbayev Azizbek
Alisher o‘g‘li, Azizov Azatbek Jumabek o‘g‘li, & Yo’'ldashova Hilola Baxtiyor qizi. (2022).
AUTOMATION AND ROBOTIZATION OF UNDERGROUND MINES. Open Access
Repository, 9(10), 20—28. https://doi.org/10.17605/0OSF.I0/UYH93

89. Ravshanov Zavqiddin Yahyo o‘g‘li, O‘telbayev Azizbek Alisher o‘g‘li, O‘razmatov Jonibek
Ikromboy o‘g‘li, Zaytova Madina Nazarbay qizi, & Kulmuratova Aliya Janabay qizi. (2022).
Conveyor belt structure and mode of operation in mines. Eurasian Journal of Engineering
and Technology, 11, 72—80. Retrieved from
https://geniusjournals.org/index.php/ejet/article/view/2360

90. Typemypatos III. H., Hacxxumosa H. b. Xumuueckue u GpuU3NK0O-XUMHUYECKHE CBOMCTBA
KapOOHATHBIX MUHEPAJIOB IUIaTO YeTopT //Universum: XumMus u 6uosiorus. — 2020. — N9,
10-1 (76). — C. 61-63.

91. Kamupbaee A. b. m gp. IIPMMEP HCIIOJIbBOBAHUA TPAJUIITMMOHHBIX
TEXHOJIOTUI IIPOV3BOJICTBA M3BECTU //TIPUOPUTETHBIE HAIIPABJIEHUA
PA3SBUTHUA HAYKU 1 OBPASOBAHMUA. — 2021. — C. 15-17.

92. Ravshanov Zavqiddin Yahyo o‘g‘li, O‘telbayev Azizbek Alisher o‘g’li, Joldasbayeva
Aysulu Baxitbay qizi, & Bayramova Minevvar Axmet qizi. (2023). MINING
TECHNOLOGICAL EQUIPMENT THAT DETERMINES THE SLOPE ANGLES OF THE
MINE BY MEANS OF LASER BEAMS. Neo Scientific Peer Reviewed Journal, 6, 17—23.
Retrieved from https://neojournals.com/index.php/nspj/article/view/96

93. HaxwumoBa H. b. u gp. POJIb MUHEPAJIBHOT'O HAIIOJIHUTEJIA B
ACPAJIBTOBOM CMECH //MOJIOZION YUEHBIN. — 2021. — C. 15-18.

94. Ravshanov Zavqiddin Yahyo o‘g‘li, Joldasbayeva Aysulu Baxitbay qizi, Maulenov
Nurlibek Axmet o’g’li, & O‘telbayev Azizbek Alisher o‘g’li. (2023). Determination of mineral
location coordinates in geotechnology and mining enterprises. Global Scientific Review, 11,
8—14. Retrieved from http://scienticreview.com/index.php/gsr/article/view/134

199 |Page



https://doi.org/https:/doi.org/10.5281/zenodo.6034441
https://doi.org/10.17605/OSF.IO/UYH93
https://geniusjournals.org/index.php/ejet/article/view/2360
https://neojournals.com/index.php/nspj/article/view/96
http://scienticreview.com/index.php/gsr/article/view/134

American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 14, March, 2023

95. Uteniyazov, A. K., Leyderman, A. Y., Gafurova, M. V., Juraev, K. N., & Dauletov, K. A.
(2021). The effect of ultrasonic treatments on current transport processes in Al-Al203-p-
CdTe-Mo structure. Advances in Materials Science and Engineering, 2021, 1-6.

96. Dauletov K. A. et al. A heat-resistant Schottky diode based on Ge/GaAs heterosystem
//Poverkhnost. — 1999. — N©. 3. — C. 60-62.

97. 3akupoB M. M. u np. CoBpeMeHHOe COCTOsIHWE IIOJI3EMHBIX BOJ, Kapakasmakckoro
Yerropra. — 2022.

98. KypbamoB A. A., J[IxakceimypatoB K., Orenbaee A. IIEPCIIEKTHBBI
NCITIOJIBBOBAHUA BA3AJIBTOBBIX IIOPOJI B Y3BEKHWCTAHE //9xoHoMuka wu
coruyM. — 2021. — N9, 3-2 (82). — C. 61-65.

99. O‘telbayeva, M. ., & O‘telbayev, A. . (2023). EXPERIMENTAL WORKS BASED ON
ADVANCED, PEDAGOGICAL-PSYCHOLOGICAL AND MODERN METHODS OF
TEACHING CHEMISTRY AT SCHOOL. Epasuilickuii KypHaJl aKaJieMUYecKUX
HCCJIe/IOBaHUM, 3(3), 79—88. U3BJIEYEHO OT https://in-
academy.uz/index.php/ejar/article/view/11332 .

200 | Page



https://in-academy.uz/index.php/ejar/article/view/11332
https://in-academy.uz/index.php/ejar/article/view/11332

