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flight tests and not only to track how the orientation system works, but also to predict 
communication sessions with ground stations when the satellite will not only be in the field of view, 
but also oriented by the antenna in the required way. In addition, processing sensor measurements 
on the Ground will allow testing algorithms for autonomous angular motion detection for future 
missions using an active magnetic orientation system based on magnetic coils. 
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A spacecraft is any piloted or unpiloted vehicle designed for travel in space. The systems 
and instruments a spacecraft must carry depends upon the data it will gather and the functions it will 
carry out. Their complexity varies greatly but all must endure the hostile environment of space. 
Spacecraft may be broadly categorized according to the missions they are intended to fly. 
Implementation of many orbital and interplanetary missions due to the solution of the problem of 
convergence and meeting space vehicles (SV) [1, 2, 3, 4, 5]. The process of approach is a controlled 
movement of two or more spacecrafts, which resulted the conditions necessary for the 
implementation of the joint flight. Under the joint flight is understood a movement of vehicles at 
presence of physical contact between them (flight docked condition) and their movement at a 
certain distance from each other (a joint group flight). 

The role of convergence maneuver and meetings of the spacecrafts for the modern space 
technology is extremely high. Its implementation may be required in solving a number of problems 
related to the further development of outer space and creating various large space structures. In 
particular, these problems include: 

• assembling heavy spacecrafts and space stations (SS); 
• delivery containers with fuel and other necessary supplies to the spacecraft and SS for the 

operation of board equipment; 
• carrying out repair and maintenance work on the spacecraft belonging to the different 
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permanent system; 
• periodic change crews of SS, supply them with food and life support equipment; 
• rescue of the crew of manned spacecrafts in emergency situations; 
• moving unused or fulfilled own tasks spacecrafts and other cosmic bodies, which may 

interfere to execution of an operation in outer space, or providing safeness of space flights. 
In addition to these problems associated with the development of near-Earth space, meeting 

maneuver required for missions to the Moon, Mars, Venus and other planets in our solar system. 
Maneuver of convergence has already been used for the delivery of the crew from the surface of the 
Moon on the main SC, who was in selenocentric orbit.  

Therefore, the main purpose of the convergence maneuver and meetings of the spacecrafts 
the implementation of which is necessary to solve these problems is the fact that at the time of its 
completion the vector q ̅ (t) relative state of two satellites involved in the operation of the meeting, 
adopted a set value, which in most cases is close or equal to zero. 

Vector  is determined by three components of the relative position  and three 

components of the relative velocity . Vector q ̅ (t) completely describes at any time the 
relative position and relative velocity of the center of mass of devices. Usually, one of the 
spacecrafts performs a maneuver meeting, while the second unit makes free orbital flight. The first 
spacecraft called active, and the second - a passive spacecraft. 

Depending on which end conditions must be realized at , maneuver ending, there can be 
considered three types of this maneuver. 

1 . Soft contact. In this case, all the vector components of the relative state must be zero at the 
meeting time: 

     . 
 

This maneuver is commonly used in solving the problem of assembling SS, delivery of cargo, 
change of crew and others. 
 2. Hard contact. In the case of performing this type of convergence at the meeting time only 
components of the relative position vector should be zero, but the components of the relative is 
different from zero: 

 . 
 

This maneuver convergence may require, for example, for the destruction of the spacecraft, fulfilled 
their tasks, as well as other space objects that may interfere to perform an operation in space or 
endanger the safeness of the space flights. 
 3. Hang (group flight). When performing this maneuver (at its end) the components of the 
relative velocity vector must be zero, and the components of the relative position vector should take 
given values, that is: 
 

 . 
 

After the implementation of the considered species maneuver and further special group flight 
management, which provides a constant relative position of the following devices, active spacecraft 
freezes relatively to passive device at a distance determined by the constant  The need for such 
situation may occur while conducting special science researches at some distance from the space 
station при решении задач ремонта КА на орбите, а также при решении других задач, while 
solving problems of the satellites repair in orbit, as well as for other tasks, which require the 
implementation of the group flight of spacecrafts. Implementation of the spacecraft convergence 
maneuvers by the traditional methods associated with significant energy costs.  

The application of the related space objects allow reduce costs substantially, and in certain 
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cases the convergence and meeting in space using a binder can be carried out without any fuel 
consumption. 

With the successful development work on space cable systems, probably in the middle of the 
XXI century can be created long-term manned space station of the new generation. In the future, 
both in experiments and in the operation of the board systems will be carried out various scientific 
researches by using the opportunities created by the deployed cable systems.  
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Intoduction 
When organizing a meeting of an airplane with a task, a number of problems have to be 

decided, which are reduced to receiving information about the movement of the task and the 
airplane, transmitting information to control points and data processing it, forming control 
commands, guidance and pointing the airplane, etc. The guidance system can be considered as an 
automatic control system for the movement of the airplane relative to a certain calculated trajectory 
determined by the guidance method. At the same time, the guidance method is understood as a 
given law of attitude of the missile to the task, which, depending on the coordinates and parameters 
of the task movement, determines the required movement of the missile, ensuring that the missile 
hits the task. 

Possible reasons for the incorrect of the thrust vector may be the location of two nonlinear 
multidimensional links in the instruction loop or difficulties related with the use of a polar control 
scheme. In this relation, it is recommended to continue the study of this problem for the Cartesian 
control scheme of the propulsion system to receive an algorithm for the thrust vector using the 
method of predictive models. 

Currently, research in the space sector is developing quickly in Kazakhstan. The relevance 
of research in the area of design and effective use of spacecraft and launch vehicles is high. While 
the design of spacecraft is related with the difficult assembly and testing of again built spacecraft, 
the design of launch vehicles is related with the operation of the Baikonur Cosmodrome. In such 
studies, it is important to use modern technologies, especially innovations in the area of automation 
of mathematical models. One of them is the MATLAB Simulink package. The creation of a piloted 
rocket model with its application is important not only for the space industry, but also for the 
military. The MATLAB Simulink package provide you to create a visual, high-precision and 
compact model of guided missile movement. The relevance of the topic is certain by this. 

The aim of this work is to build a model of the cruise missile thrust vector using the 
MATLAB Simulink package. 
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