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To improve the reliability of the company, it is necessary to maintain a high level of
employee qualifications:

Regular training: It is important that employees undergo regular training on modern
technologies, safety standards, and risk management. This increases the level of professionalism
and reduces the number of errors in work.

Developing soft skills: Training to improve communication skills, conflict resolution skills,
and customer service skills also play a major role in improving the quality of service.

Each logistics operation is associated with risks, such as damage to goods, delays in transit,
adverse weather conditions, and others. To improve the reliability of the company, it is necessary to
implement a risk management strategy.

Cargo insurance: This is an important tool for protecting the company and the client from
losses. Insurance minimizes financial losses in case of force majeure.

Risk forecasting: Modern analytical tools can help predict possible risks based on data on
weather conditions, road events, and transportation history.

Diversification of transport routes: Having alternative routes for delivery reduces the risk
of delays in case of unforeseen situations.

To increase the reliability of a logistics company, an important step is to use innovative
technologies. These technologies not only improve efficiency but also create a competitive
advantage. 10T technology allows you to integrate sensors into vehicles, containers, and goods to
monitor their condition in real time. For example, sensors can be used to monitor temperature and
humidity in real time, which is critical for certain types of goods (e.g., food or medicine). Predicting
malfunctions 10T allows you to monitor the condition of vehicles and predict possible breakdowns,
which helps prevent accidents and downtime.

The use of artificial intelligence and machine learning helps improve forecasting and
optimization processes. Machine learning can also analyze huge amounts of data on road
conditions, traffic jams, and weather to predict the most efficient routes. Demand forecasting and
inventory management helps predict demand for transport services, as well as optimize inventory
management, minimizing shortages and surpluses. Blockchain allows for increased transparency
and security in logistics processes. It allows recording every stage of the product’s journey from the
manufacturer to the end consumer, which ensures transparency and security of the entire logistics
chain.

The use of blockchain technologies helps reduce the risk of fraud and improve contract and
payment management. Increasing the reliability of a logistics company requires a comprehensive
approach that includes improving the quality of customer service, optimizing internal processes, and
implementing innovative technologies. Effective risk management, process automation, and
continuous staff training create the basis for the company's stable growth. Implementing these
strategies helps not only improve operational efficiency but also strengthen the company's
reputation as a reliable and effective partner.
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at the National Physics and Mathematics School. Recently, | had the honor to represent Kazakhstan
at an international Olympiad in physics and astronomy in Houston, USA. After participating in the
Copernicus Olympiad, where | had the opportunity to visit NASA's museum and other centers of
natural sciences, | was deeply impressed by astronomy as a discipline. This experience sparked my
interest in delving deeper into the field, particularly in studying one of the most critical aspects
today—the influence of astronomical factors on satellite navigation systems. Let us begin.

The positioning satellites GPS, GLONASS, Galileo, and BeiDou are widely used today, and
have great relevance in several areas like geodesy, military affairs, autonomous transport, and even
emergency response. However, these systems have some dependencies on astronomical phenomena
that may singularly or cumulatively affect their performance.

Some of these phenomena include Earth’s gravitational pull, solar radiations, and many
more, which all carry a specific weight in displacing or not displacing these satellites. In addition,
these satellites are further affected by geophysical variations, tidal forces, and irregularities
associated with Earth’s rotation.

1. Gravitational Disturbances and Changes in The Path of Motion

The satellites that orbit Earth are being acted on by the forces of the Sun as well as the Moon
and other planets. These forces will result in changes in the path and speed of the satellite which
affects how well the satellite is able to navigate.

The most notable manifestations of the gravitation force as listed as follows are:

- “Earth’s Oblateness”: Slightly leads to continual shift in the orbit and thus manual
monitoring and corrective measures are needed.

- “Lunar and Solar Tides”: The weaker portions of the gravity field of the Earth will
modulate the altitude of the satellites.

- “Third-Body Effects”: These are also known as “other body” actions and these relations
accomplish long ranging alterations to the orbits.

The compensatory adjustments could be performed using precise models like the EGM2008
gravitational field model that were developed specifically for these perturbations.

2. Solar Activity and its Impact on Signal Accuracy

The Sun is a major source of disturbances in satellite navigation. High-energy solar events,
such as coronal mass ejections (CMEs) and solar flares, affect the ionosphere, causing signal
distortions. Major disruptions include:

- “lonospheric Delays”: Variability in ionospheric electron density alters signal
propagation.

- “Radio Frequency Interference”. Strong solar bursts cause outages in GPS
communication.

- “Geomagnetic Storms”: Charged particles disrupt Earth’s magnetosphere, affecting
satellite electronics.

The Halloween Storm of 2003 caused GPS positioning errors of over 20 meters,
demonstrating the severe impact of solar phenomena.

3. Chronometric Discrepancies in Outer Space

Einstein’s Relativity suggests that time varies with speed and the strength of gravity.
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Satellites suffer from these effects due to their excessively high speeds and different levels
of gravity.

Navigation satellites, in particular, are affected by two types of relativistic corrections:

- “Special Relativity”: Because the satellite is moving at such a high speed, its timekeeping
device is retarded approximately 7 microseconds per day in comparison with Earth’s timekeeping
devices.

- “General Relativity”: This leads to them gaining time by 45 microseconds every day due
to weaker gravity at orbital altitudes.

If the relations were not accounted for, the discrepancies would be completely intolerable
and positioning services would be near a few thousand kilometers of error.

4. The Effects of the Satellite Navigation System’s Geomagnetic
Field

The geomagnetic field of the Earth interacts with solar charged particles resulting in
disturbances of space weather. These alterations have an influence on satellite electronics and the
transmission of signals.

The examined geomagnetic influences encompass the following:

- “Van Allen Radiation Belts”: High energy particles that are trapped within the magnetic
field of the Earth can harm the components of the satellite.

- “Magnetic Storms” Intense geomagnetic activity is able to cause noise within the signals
enabling further degradation of precision.

- “Polar Cap Absorption Events”: High energy solar particles absorbed by the ionosphere
increases the level of ionospheric absorption resulting in the disruption of polar GPS signals.

Some modern technologies have evolved radiation shielding and the use of adaptive signal
processes to extract the geomagnetic noise and make use of it.

5. Changes in Earth’s Rotation Speed: Tidal Forces

Tidal forces provoked by the Sun and Moon's gravitational attraction alter Earth's rotational
speed and angle. These variations create discrepancies in measurements for time-dependent
methods for navigation. Includes effects like:

- “Chandler Wobble”: Long term movements of the earth’s position are affected by small
changes in the rotation axis.

- “Tidal Friction”: Effects of friction that causes gradual slowing of the Earth’s rotational
speed and non-synchronous rotation of the Earth.

- “Seasonal Variations”: Changes in the intensity and direction of winds, along with the
velocity or Earth’s Ocean currents, shift the position of Earth’s center of mass.

Earth models accounting for additional effects of rotation on accuracy and modern systems
of navigation make adjustments to the compensation measures in the course of movement.

6. New Innovations to Improve Navigation Systems

As a response to extraordinary disruptions, researchers are working on advanced
technologies for navigation that lessen the dependency on satellite signals.

The most impressive advances involve the following:

- “Quantum Clocks” — These tools help maintain time without incurring costly errors due to
relativity.

- “Gravimetric Sensors” - These sensors help detect changes in gravity fields, which can be
used instead of satellites for navigation.

- “Al Based Solar Forecasting” - Solar storms can be predicted through this advanced
technology, which helps make corrective actions on GPS signals before the actual event happens.

- “Inertial Navigation Systems (INS)” — The ability to toggle between satellites and high
precision accelerometers for navigation makes sensors much better for providing accurate
directions.

These devices could be used for further scientific exploration of the world’s space. Missions
could achieve sub-centimeter positioning accuracy without the ongoing need of a satellite.
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Conclusion. Thereby, Satellite navigation is vital for modern infrastructure, yet it remains
susceptible to astronomical influences. Gravitational perturbations, solar activity, relativistic effects,
and Earth’s geophysical changes introduce significant errors in positioning systems. Over the years,
advancements in time-keeping, space weather forecasting, and orbit correction have mitigated these
issues. In my opinion, with the emergence of quantum-based navigation and Al-driven correction
algorithms, future positioning systems may become less dependent on satellite signals. As research
progresses, we move closer to achieving highly precise navigation solutions that function under
extreme astronomical conditions.
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Abstract: The geometric parameters of the gravity coal launch device for a coal quarry have
been determined based on the condition of limiting coal movement speeds
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The scheme of cyclic-flow technology developed for the conditions of the Molodezhny coal
mine of Kazakhmys Corporation (Kazakhstan, Karaganda region) provides for the use of a gravity
device — a coal launch designed to lower coal from the upper horizon to the averaging warehouse of
the lower horizon. Next, the coal is delivered to the processing plant via a conveyor system
consisting of three belt conveyors.[1]

To design a gravity device, it is necessary to determine its geometric parameters.

To reduce the cost of building a corner pass, it is most rational to provide an angle of
inclination equal to the angle of the natural side of the section, since when the installation angle is
greater than the angle of the natural slope, mining and capital works are required, and when the
installation angle is less than the angle of the natural slope, both the length of the corner pass and
the supporting structures increase.

At the same time, at significant installation angles, the coal flow rate may exceed the
permissible values — a maximum of 4 m/sec, limited by the conditions of possible excessive coal
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