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At the present stage, one of the most important tasks of higher education is to educate 

competent, active, initiative graduates with fundamental professional training who are able to 

independently master new knowledge and master new technologies. Graduates of the 

mechanical engineering field of training should be able to analyze the phenomena that arise in 

the course of professional activity, solve various production tasks. The special knowledge 

gained in the study of disciplines related to the professional module provides only a part of the 

specific activity. Working in any field, a person is forced to react to the changes that are 

continuously occurring in it, applying the entire stock of theoretical knowledge.  

The basis of the theoretical base is the fundamental knowledge gained not only in the 

study of mathematics, but also in the study of natural sciences, humanities, technical and 

special disciplines. But, unfortunately, graduates are not able to transfer the knowledge gained 

while studying the disciplines of the general professional and general technical module to 

explain and understand the processes taking place in professional activities. This is due to the 

fact that the formation of knowledge in higher education is insufficiently focused on their 

further application in it. In this regard, the educational process must be organized in such a 

way that students know, for example, that mathematics is the discipline that they will need 

throughout their subsequent studies and work. 

One of the most significant means of increasing the effectiveness of the learning process 

in higher education is the implementation of the principle of interdisciplinary connections. 

Psychological research proves the importance of implementing this principle in the learning 

process, as it affects the development of students' thinking abilities. The principle of 

interdisciplinary connections correlates with the laws of thinking, with the processes of 

formation of temporary neural connections, interdisciplinary associations underlying the 

assimilation of knowledge. 
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The content of interdisciplinary connections, their structure, functions, and methods of 

implementation are revealed in pedagogical and methodological research. In classical 

pedagogy, the research of Ya.A. Komensky, K.D. Ushinsky, and others is devoted to 

interdisciplinary relations. The theoretical substantiation of the problem of the implementation 

of interdisciplinary connections was obtained in the research of Y.K. Babansky, M.N. Skatkin, 

A.V. Usova, etc. 

The need to apply interdisciplinary connections in the learning process, the psychological 

patterns underlying their implementation are reflected in the works of N.A. Menchinskaya, 

Yu.A. Samarin and others. 

Many teachers and methodologists pay attention to the fact that in higher education the 

problem of the development of interdisciplinary connections needs to be resolved, since in 

universities there is an isolated study of disciplines of various cycles and the use of acquired 

knowledge in professional activities. A special case of the implementation of the principle of 

interdisciplinary connections in higher education is the application of applied tasks in the study 

of general education disciplines. The research does not reveal the role of interdisciplinary 

connections in the professional training of students. 

An analysis of the literature on basic and variable courses for students of the engineering 

field of training has shown that currently methods and forms of implementing interdisciplinary 

connections of these courses that meet modern requirements for training specialists have not 

been developed. This problem seems relevant to us, since interdisciplinary connections ensure 

the assimilation of knowledge, the formation of skills and abilities in the system, contribute to 

the activation of the mental activity of trainees and the effectiveness of training specialists. 

In particular, there is a disconnect between the disciplines of the professional module of 

the basic part and the disciplines of the variable part. The teachers of each department teach 

students their disciplines and do not teach the complex application of knowledge and skills in 

other disciplines, and often the topics studied in various disciplines are completely repeated. 

In order to avoid duplication of the studied topics when studying the disciplines of the 

basic and variable parts, it is necessary to determine the goals and objectives of training and set 

their form of knowledge and skills, identify the main didactic units and coordinate the 

programs for them when compiling work programs for each of them. 

In connection with the above, when forming the content of the course "Metrology, 

standardization and interchangeability", it is necessary to understand that the subject of study 

has no clear boundaries. Sometimes this complex discipline is understood very broadly, 

including only purely mathematical methods, sometimes very narrowly, giving a practical 

methodology for solving a strictly defined list of technical problems. 

As a result, in textbooks and teaching aids devoted to solving optimization problems, in 

particular in mechanical engineering and management, the authors sometimes consider a range 

of issues that differ significantly. It is clear that within the framework of one textbook it is 

difficult to cover all even well-established sections. Moreover, it is difficult to convey the 

quintessence of optimization methods in a fairly short training course. Moreover, new practical 

tasks are constantly emerging, for which adequate methods are being developed. In this regard, 

it seems important to clearly define didactic units that both form basic skills and broaden 
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horizons in the possibilities of technical approaches to decision-making in practical problems 

of production management in mechanical engineering. 

Starting to study the methods of optimal solutions, it is necessary to focus on the main 

method - a systematic analysis of targeted actions and an objective, if possible quantitative, 

assessment of the results of these actions. When analyzing the possible consequences of a 

decision, it is necessary to take into account factors such as uncertainty, randomness and risk. 

A broader, interdisciplinary, integrated approach is needed. The following optimal decision-

making methods can be applied to these tasks: 

- mathematical programming (linear, nonlinear, dynamic); 

- graph-theoretic network planning and management methods; 

- methods of modeling multi-purpose systems; 

- methods of modeling random processes. 

The theoretical basis of these methods is perfectly described in textbooks on operations 

research. In many textbooks, there are collections of applied technical problems that 

demonstrate the success of using these optimization methods. A brief description of the types 

of tasks under consideration is as follows: a situation often arises when there are many ways 

(plans) to complete a certain task, such plans are called acceptable. In this case, the problem 

arises of choosing the best plan out of all acceptable ones in a sense. From a mathematical 

point of view, this problem can be reduced to determining the extremum of some objective 

function given on a set of acceptable plans. The result is an optimization problem in the 

presence of constraints, and from an economic point of view, these constraints express the 

conditions of limited resources. There may be several optimal solutions; therefore, you have to 

choose one of them based on additional substantive considerations that are not reflected in the 

constructed mathematical model. 

It is unlikely that theory will certainly provide the best solution, it simply does not exist 

in most difficult situations. But, undoubtedly, the theory allows you to weed out the obviously 

worst options, thereby protecting you from gross mistakes. In addition, the process of 

formalizing the task reveals the nature of additional information, on the basis of which many 

alternatives can be narrowed, which increases the chances of choosing the right optimal 

strategy. In other words, mastering the methods of logical and mathematical analysis of 

solving optimization economic problems allows you to get deeper into the essence of the 

problem under study. 

In such cases, expert knowledge is usually used to solve the problem, which is usually 

expressed in the form of some quantitative data called preferences. 

Moreover, in recent years, mechanical engineering has begun to focus on investment 

projects and forecasts based on analysis and sound calculations, on recommendations for 

reducing and preventing risk. 

Of the many known methods and approaches to decision-making, those that make it 

possible to take into account multicriteria and uncertainty, and also allow for the selection of 

solutions from a variety of alternatives of various types in the presence of criteria having equal 

types of measurement scales, are of the greatest interest. 
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In conclusion, it should be noted that by building the educational process based on the 

implementation of the principle of interdisciplinary connections of basic and special 

disciplines, the integrity of learning is ensured, not individual applied tasks are solved, but in 

the system of integration of technical disciplines and disciplines of professional training of 

students. The knowledge gained during the study of the course "Metrology, standardization 

and interchangeability" is transferred to the study of the course "Technology of mechanical 

Engineering", there is no duplication of the study of topics, the level of quality of training 
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