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Abstract. The research is devoted to the study of a new paradigm in the educa-

tional information space, based on the integration of traditional and IT-oriented 

approaches in organizing the educational process. The realities of the modern 

world dictate new requirements for the learning process. Training courses and the 

educational process itself should be easily transformed from a traditional form to 

distance learning and vice versa. The presence of numerous e-courses and text-

books does not solve this problem, since they have a rather rigid structure and do 

not allow switching to traditional lectures and practical exercises within one 

course. To solve this problem, it is advisable to use new forms of integration of 

various forms of education; this novelty presupposes a paradigm shift in the ed-

ucational process. The new paradigm lies precisely in the integrative understand-

ing of the process of acquiring knowledge, simultaneously or sequentially (ac-

cording to a previously worked out scheme or system that is formed in the learn-

ing process), switching to distance learning. The model of the proposed training 

course includes mobile elements, suggesting both traditional and remote forms 

of teaching material. It is proposed to study the possibilities of using the new 

paradigm for a breakthrough in domestic higher education as the basis for a future 

digital breakthrough in the economy. Given the conditions when a remote way 

of obtaining and providing knowledge is the only possible one, we get the results 

of a forced, real and large-scale experiment that will provide a basis for research 

in many areas of knowledge related to pedagogy, sociology, psychology, 

healthcare, IT-technologies. 
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1 Definitions and Concepts in the Integrative Approach 

Integration in education is understood and applied to refer to various processes and 

phenomena. Understanding integration for the proposed model means the combined, 

simultaneous use of different approaches in the learning process to obtain a pre-planned 

learning outcome. These different approaches are connected with the space-time con-

ditions of interaction between the student and the teacher. 

For this study, it is important to determine the rest of the conceptual apparatus. By 

traditional (classical) teaching we mean the presence of students and a teacher in the 

classroom for conducting classes: lectures, seminars, laboratory work. By distance 

learning, we mean the spatial and temporal separation of a student and a teacher, with 

the possibility of simultaneous access to an IT platform for negotiations (online con-

sulting, online lesson, where the spatial separation remains). 

Distance learning courses involve the availability of ready-made educational mate-

rials, developed with the use of computers and most modern IT technologies. Direct 

contact with the teacher within the framework of distance learning is either absent or 

reduced to online consulting hours. 

In turn, remote learning involves the separation of the subjects of the educational 

process only in space. The teacher continues to contact students using all kinds of con-

ference platforms and cloud services, where the student and the teacher are present at 

the same time, repeating the traditional teaching model. It can be assumed that distance 

and remote learning are two forms passing into each other, where the proportion of 

Spatio-temporal interaction between teacher and student is constantly changing. Within 

the framework of this study, differentiation of distance and remote learning is not as-

sumed, since the goal is to propose a new paradigm of the educational information 

space. 

2 Integration in Education and Knowledge Assessment 

Integration in education is studied in various aspects [1, 2, 3], but the perspective of the 

proposed approach lies in the fact that the paradigm, as the scientific rationality of the 

application of mobile parts of the information content of the training system, will not 

only be taken as the basis for the formation of separate training courses but will form 

the basis of new state standards. It is important to take into account the opinion of the 

scientific community: teachers, sociologists, lawyers. Only through scientific research 

can we start the process of transition to a new paradigm in education, and the process 

of integration and globalization, which has been launched in society, is dominant [4, 

5]. 

Scientific research reveals the qualitative and quantitative aspects of assessment, in-

formation, and statistical measurement methods, the reliability and efficiency of vari-

ous approaches to distance education, and the reliability of the software and hardware 

learning environment [6, 7, 8]. 

Using classical theoretical research on the basics of organizing control and assess-

ment, as a special type of pedagogical activity, as well as researching the technology of 
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assessing knowledge based on programmed control and the function of checking and 

assessing knowledge in the educational process, the requirements for the knowledge, 

skills, and abilities formed, control methods, types taking into account knowledge in 

the traditional education system, it is possible to create an effective educational process 

that will lead to a breakthrough in domestic education, will provide the foundation for 

the digital economy and the growth of the high-tech sector of the Russian economy [9, 

10]. 

3 Educational Process as a Dynamic Structure 

The integrative approach as a new paradigm will be considered within the framework 

of this study in the aspect of content, filling the educational process. The educational 

process in the educational space, as an object of research, will be considered not as a 

single and indivisible, but as assembled from mobile elements, however, possessing the 

emergent properties of its ancestor - the traditional educational process. 

So, the model of the training course in the traditional presentation includes the fol-

lowing components (Fig. 1). The normative-target component defines the goals and 

objectives of the discipline based on the Federal State Educational Standards and cur-

ricula of the course. Based on the principles of the competence-based approach, a set 

of formed competencies is distinguished. The content component includes a list of top-

ics and sections of the course, a schedule for mastering topics, lectures, and practical 

training materials. The selection of the course content is determined following the 

formed competencies. 

 
Fig. 1. Traditional course model. 

The technological component of the model is aimed at introducing information tech-

nologies into the learning process. In the traditional presentation of the material, the 

teacher usually uses various multimedia tools, as well as test sets for computer assess-

ment of knowledge. However, the percentage of the use of IT technologies in the train-

ing course can be quite small and limited only to the electronic form of text documents. 

Regulatory target component 

Content component  

Technological component 

Benchmark component 
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The last component of the model is control and effectiveness. This component includes 

tasks for intermediate, midterm, and final control of knowledge, questions and tasks for 

self-control, a list of questions for the test and exam, criteria for assessing the acquired 

knowledge. 

The structure of the e-learning course designed for distance learning has features that 

do not allow integrating elements of the traditional presentation into it. The distance 

course contains the following elements: educational content, course navigation system 

(hyperlinks to course sections, tools for managing course elements: lectures, assign-

ments, tests), communication tools (news forum, online consultations, e-mail), transfer 

of completed tasks (cloud storage, e-mail), additional tools (calendar for studying sec-

tions and completing tasks, information lines), security tools. 

For the traditional training course to be easily transformed into the format of distance 

learning, if necessary, let us expand its model with mobile elements inherent in distance 

learning. The mobile element can also be called hypermobile or mobile. Similar mobile 

elements can be used in the classical learning process. However, the number and depth 

of use of these elements must meet some criteria. Otherwise, the quality of training may 

be reduced. 

The study of this issue includes some subtasks: 

 development of a training course model with mobile elements; 

 determination of criteria for the share of use of mobile elements; 

 statistical analysis of data from students' questionnaires on the use of mobile ele-

ments. 

Expanding the model of the traditional course with movable elements will not only 

redistribute the teacher's working time from the development of new one-type tasks to 

scientific and educational activities but also add new forms of students' independent 

work, self-education, and self-control. 

The model of the training course with mobile elements is based on the normative-

target component (Fig. 2). Here the required competencies are determined, the tasks for 

the implementation of their formation are set. The substantive component of the model 

extends the traditional educational content with sets of presentations of lecture material. 

For practical exercises, sets of the same type of tasks are required. To do this, a file 

with job templates and a file with specific values of the template fields are placed in the 

cloud storage. The student is assigned a certain set of specific values, the combination 

of which with the template allows generating a unique case. 

The technology component of the extended model is represented by various confer-

encing platforms: Microsoft Teams, Zoom, etc. The use of such platforms allows you 

to switch to remote work at any time without changing the course structure. Within the 

framework of the platforms, it is possible to conduct lectures supported by presenta-

tions, practical exercises using task tuples from cloud storage, surveys, and online ex-

ams. 

The test and score component, along with the criteria for assessing knowledge and 

sets of test items generated from cloud storage, contains tuples of computer tests (for 

example, developed using Google Forms), chatbots for preliminary testing of 

knowledge in the exam. 
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The main problem of implementing the proposed model is to determine the propor-

tion of using mobile elements in the training course. The transformation of individual 

components of the training course into a remote format should improve the quality of 

teaching, and not reduce the effectiveness of perception of the new.  

 
Fig. 2. Curriculum model with mobile elements. 

Let us highlight the criteria for the effectiveness of using mobile course elements: 

 the level of the general and professional competence of students; 

 the level of professional orientation, the student's attitude to the chosen profession; 

 the level of educational motivation, the attitude of students to the studied disci-

pline; 

 the level of educational activity in the classroom; 

 the level of mental independence; 

 the level of creativity. 

The combination of such substantive criteria is reflected, first of all, in the degree of 

academic performance of students. Besides, the approbation of the most used mobile 

elements of training courses was carried out during the period of self-isolation (spring 

semester 2020). Based on the results of training with students, a survey was conducted, 
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and then analysis and calculation of the effectiveness of distance learning were carried 

out. The main criteria assessments of students reflect satisfaction with the learning pro-

cess, the individual significance of the results, and the achievement of the planned goal 

of the training course. 

4 Materials and Methods. 

On the example of the discipline "Programming Methods", read at the Kuban State 

University at the Faculty of Computer Technologies and Applied Mathematics in the 

areas 01.03.02 Applied Mathematics and Informatics and 02.03.02 Fundamental Infor-

matics. 

Let us briefly dwell on the features of the learning process in a remote format at the 

Faculty of Computer Technology and Applied Mathematics. 

Lectures and practical classes were held on the Microsoft Teams conference plat-

form (Kuban State University, hereinafter KubSU) and ZOOM (North Caucasus branch 

of the Russian State University of Justice, hereinafter SCF RPGUP), and for students 

of the University of Justice, corporate e-learning system "FEMIDA". Lectures were 

supplied with presentations, a virtual board was used. In practical classes, students re-

ceived sets of generated assignments from cloud storage. For example, for the educa-

tional topic "Binary Search Trees" (KubSU), the following task template was located 

in cloud storage (further, for example, this topic was used). 

Build a binary search tree containing integer values in nodes. Find Z1 nodes of the 

tree, the values of which are Z2, and then all Z3 Z4 with the found value. Print the 

resulting tree in Z5 traversal. 

A fragment of the table of template field values that allows generating sets of tasks 

of the same type is as follows (Table 2). 

Table 1. Sets of template values. 

Z1 Z2 Z3 Z4 Z5 

sum Even numbers leaves To replace with Direct  

quantity More than the number K Interior nodes To increase by  reversed 

Product of 

numbers 

Positive numbers Odd node val-

ues 

To decrease by Interior  

Sum  Double-digit leaves To replace with Interior 

Quantity  End with 3 three-digit node 

values 

To replace with Direct  

So, using the first row of the table (assigned to a certain student) allows you to generate 

the task: “Build a binary search tree containing integer values in the nodes. Find the 

sum of the tree nodes whose values are even, and then replace all the leaves with the 

found value. Show the resulting tree in a forward traversal. " 
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Students received sets of individual assignments and demonstrated the solution pro-

cess using a conference platform. Frontier testing was carried out based on sets of com-

puter tests, as well as the performance of control tasks in a programming environment. 

At the end of the training course, students were given individual creative projects, the 

solution of which involved searching for additional information in electronic textbooks 

and the Internet, developing an algorithm for solving the problem, and its software im-

plementation in a programming environment. The results of the execution were up-

loaded by students to cloud storage. 

Before the exam, using a chatbot developed based on a neural network, preliminary 

testing of the theoretical knowledge of students in the studied discipline was performed. 

The exam in conference mode was conducted in the following form: question, reflec-

tion, answer. Thus, the final grade for the course was formed from three components: 

the result of creative practical work, the result of preliminary testing of theoretical 

knowledge, online conversation in conference mode. 

Practical skills in a wide range of IT technologies are also necessary for humanitarian 

students (in this study, legal). The above methods and techniques of distance learning 

were used in the course "Information technology in legal activity" and "Legal informat-

ics" for students of legal specialties. 

In two universities of the city of Krasnodar (SCF "RGUP" and KubSU), a survey 

was conducted, the participants of which were students of legal and technical special-

ties. 328 people were interviewed, among whom 180 are studying at the Faculty of 

Law, 148 are getting an IT profession. 

The purpose of the survey: to study the opinions or responses of students on the use 

of remote or distance learning and the introduction of a new paradigm of education in 

the future. 

Students of IT directions after the course "Programming Methods", and law students, 

following the results of studying the course "Information Technologies in Legal Activ-

ity" / "Legal Informatics" remotely, were asked to answer some questions in "Yes/No" 

formats or on a scale -le: (-) worse, (0) no change, (+) better. 

The questions are grouped into three main categories following the forms of peda-

gogical influence and reveal different characteristics of students' attitudes towards dis-

tance learning (Fig. 3). 



55 

 

Fig. 3. Structure of the questionnaire. 

The questionnaire offered to students is shown in Fig. 4, the numbering of the questions 

in brackets corresponds to the questions in the diagram below. 

Lectures 

 
Knowledge control 

 
Practical lessons 

 
 the level of motiva-
tion for theoretical 

learning; 

 the amount of con-
tact work at the lec-

ture; the rate of 
presentation of the 

material;   

 the use of multime-

dia tools. 

  volume and quality 

of group work;  

  the presence of dis-

comfort during remote 

classes; 

  the quality of per-

ception of the new;  

  availability and 
scope of an individual 
approach. 

  the level of moti-

vation when prepar-
ing for the exam;  

 the presence of dis-

comfort when pass-

ing the exam; 

  the quality of com-

puter testing. 

Final questions: 

 - student's attitude to various forms of distant learning lessons in terms of quality loss; 

 - student's attitude to remote forms of knowledge testing. 
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Fig. 4. Questionnaire. 
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5 The Results of the Survey Were Processed by Statistical 

Methods. 

So, the goal has been set: to evaluate the new paradigm of the educational information 

space from the point of view of students, to study the attitude of young people to dis-

tance learning as a necessary phenomenon, to assess the demand in the youth environ-

ment of this format, to find a response or refusal, to receive a message what needs to 

be done and refined in the scientific, pedagogical, philosophical and social terms, so 

that the elements of distance education become useful for students and do not cause a 

decrease in the quality of education, a negative attitude in modern society: on the part 

of employers. on the part of young people, as well as on the part of parents. 

The results of the statistical study are presented in Table 2. 

Table 2. Results of student questionnaire results. 

Question  Quantity of answers (%) Ik 

yes no unchanged  

I. Lectures 

1 66,67% 33,33%  0,33 

2 95,24% 4,76%  0,90 

3 14,29% 85,71%  -0,71 

4 95,24% 4,76%  0,90 

5 85,71% 14,29%  0,71 

6 38,10% 61,90%  -0,24 

II. Seminars     

7 38,10% 61,90%  -0,24 

8 71,43% 28,57%  0,43 

9 38,10% 61,90%  -0,24 

10 4,76% 52,38% 42,86% -0,83 

11 19,05% 14,29% 66,67% 0,14 

III. Knowledge control 

12 9,52% 19,05% 71,43% -0,33 

13 61,90% 38,10%  0,24 

14 33,33% 66,67%  -0,33 

IV. Final questions 

15 71,43% 28,57%  0,43 

16 80,95% 19,05%  0,62 

17 47,62% 52,38%  -0,05 

To analyze the results of the questionnaire, the percentage ratio and indices of satisfac-

tion with the use of a remote learning format, introduced by analogy with the index of 
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satisfaction with the teaching profession, proposed by N.V. Kuzmina, were used. 

[eleven]. Each index is a value that can range from –1 to +1. We have considered the 

indices of satisfaction with distance learning for all sections and questions of the ques-

tionnaire. All indexes are calculated using Microsoft Excel. 

In the first section, six questions make it possible to assess, from the student's point 

of view, the feasibility of using elements of distance learning in lectures. 95.24% of the 

respondents believe that contact with a lecturer in remote mode is not inferior to full-

time training. 95% of students are satisfied with the pace of the lecture. The multimedia 

presentation of new information in lectures is supported by 85.71% of students. The 

index of satisfaction with the use of the remote mode capabilities in lectures (based on 

questions 2-5) is 0.81. Questions 1 and 6 revealed the level of motivation of students to 

work at lectures, the level of their attention. 61.9% of students noted that the level of 

attention with a remote lecture format is reduced. 33.3% are unable to motivate them-

selves to remote lecture work. Question 15 from the section “Final questions” showed 

that 28.5% of respondents do not believe that a lecture course can be attended without 

losing the quality of knowledge. It can be concluded that for students who are stably 

motivated to learn, the remote mode of lectures is not an obstacle to mastering new 

ones, however, a third of the contingent can significantly lose in the quality of acquired 

knowledge. 

The questions of the second section are aimed at identifying the level of intragroup 

interaction of students in practical classes. The questions in this section make it possible 

to determine the degree of psychological comfort based on the self-assessment of stu-

dents, the proportion of individual communication with the teacher, the level of group 

discussion of the assigned tasks. On average, 61.9% of the respondents believe that they 

did not experience discomfort during practical exercises on the conference platform, 

they took part in a group discussion of tasks and the course of solutions. 14.3% of the 

respondents indicated that the level of an individual approach to a student in practical 

classes has become lower, for 66% it has not changed. Only 4.76% of students noted 

that the level of perception of new knowledge during remote practical classes became 

lower than during full-time ones. The rest of the respondents either indicated an in-

crease in this level, or its stability. To question 16 of the final section on the possibility 

of conducting practical classes remotely without losing quality, 81% of the respondents 

answered positively. In general, the index of satisfaction with learning in practical clas-

ses in remote mode is 0.53. Thus, the partial transfer of practical training in the field of 

technical areas of training to a remote format does not impede the perception of some-

thing new. 

The third section allows you to determine the satisfaction of trainees with measures 

of knowledge control in remote mode. 71.43% of students did not experience psycho-

logical discomfort when passing the exam and passing the test remotely using a con-

ference platform. However, 38% indicated that the motivation for preparing for the re-

mote exam was reduced. 66.67% of the respondents believe that the quality of computer 

testing of knowledge is lower than a face-to-face survey of a teacher. Opinions about 

the possibility of high-quality remote e-replacement were almost equally divided 

(47.62% for and 52.38% against). 
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By questioning students-programmers and students-lawyers, it was found that the 

majority of them approve of the addition of the traditional form of presentation of edu-

cational material with remote forms. They show interest in this format, want to work 

with it, note the rationalization of cognitive activity due to the capabilities of conference 

platforms. However, using the remote mode is overwhelmingly practical. The introduc-

tion of a remote format can be considered as an additional form of group lessons. Lec-

tures and oral examinations are of higher quality traditionally, using the capabilities of 

various multimedia and IT technologies. 

Graphical interpretation of the survey results is shown in Fig. 5. The diagram con-

tains data on the main questions of the questionnaire: 

 

Fig. 5. Diagram of student questionnaire results. 

It follows from the diagram that more than 50% of students have a positive attitude to 

distance learning and allow the use of certain elements of training in a similar format. 

Approximately 80% of respondents believe that practical training in remote form has 

many positive aspects. 50% do not consider the quality of the oral exam on the confer-

ence platform. 

6 Results and conclusions. 

The results obtained make it possible to say that an integrative approach to creating a 

new paradigm in education and a new filling of the educational information space has 

started in our society and requires not only scientific understanding and empirical ver-

ification but also legal assessment and state support. This approach allows the teacher 

and the student to have more time for self-development, skills improvement, and 

knowledge accumulation. 
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The absence of a complete denial of the integrative approach and the borderline re-

sult (40-50%) suggests that spontaneous immersion in the distance and/or remote forms 

of education as a response to the challenges of the current situation in connection with 

the pandemic can also be considered a positive moment on ways of forming a new 

integrative paradigm of educational information space and society. 

The following conclusions can be drawn from the conducted research: 

1. The proposed integrative model of the educational process makes it possible to 

preserve all the advantages of traditional education and to introduce mobile elements 

into the educational process, increasing its quality. 

2. The new paradigm of the information educational process makes it possible to 

switch completely to distance learning forms very quickly (if necessary, the reasons for 

which can be different: from global to personal, for example, a teacher's illness or the 

need to participate in a serious scientific event) without losing the quality of the educa-

tional process. Moreover, the quality of the educational process and the quality of as-

similation of the material, in this case, are not the same. Within the framework of this 

study, the task was not to evaluate the psychological aspects of distance learning and 

to rank students according to their motivation and responsibility for the process of their 

education. 

3. Modeling the ratio of mobile and traditional content for each discipline and field 

of knowledge remains an open problem, the solution of which requires a separate study. 

4. Each discipline of the educational cycle must have a 100% mobile version (the 

mobile version is educational and methodological material completely consisting of 

hypermobile or movable elements, there is no traditional form of material presentation), 

but it can only be specially used in this form as directed by the management of the 

educational institution. 

5. The proposed integrative approach for the new paradigm of the information edu-

cational space can be applied to the state and legal regulation of educational activities. 

References 

1. Gritsenko, L.I.: Integrativnyye Protsessy v Sovremennom Obrazovanii: Problemy Vospi-

taniya Tselostnogo Cheloveka. Integratsiya Obrazovaniya. Izdatelstvo: Natsionalnyy issle-

dovatelskiy mordovskiy gosudarstvennyy universitet im. N.P. Ogareva (Saransk). ISSN: 

1991-9468№ 4, 58-62. (2012) 

2. Arkhipova, A.I., Pichkurenko, E.A., Shmalko, S.P.: Problemy sokhraneniya Traditsiy Ve-

likoy Didaktiki V Protsesse Distantsionnoy Tsifrovizatsii Obrazovaniya. Problemy Sov-

remennogo Pedagogicheskogo Obrazovaniya. 2018. № 61-3. pp.. 4-7. (2018) 

3. Semenova, T.V., Vilkova, K.A.: Tipy Integratsii Massovykh Otkrytykh Onlayn-Kursov V 

Uchebnyy Protsess Universitetov. Universitetskoye Upravleniye: praktika i analiz. 2017; 

21(6):114-126. https://doi.org/10.15826/umpa.2017.06.080 (2017) 

4. Beglaryan, M.E.: Globalizatsiya v Informatsionno-Pravovom Prostranstve Sovremennosti. 

Vestnik Adygeyskogo Gosudarstvennogo Universiteta. Seriya 1: Regionovedeniye: filoso-

fiya. istoriya. sotsiologiya. yurisprudentsiya. politologiya. kulturologiya. V. 2 (219). pp. 81-

87. (2018) 

https://doi.org/10.15826/umpa.2017.06.080


61 

5. Makoveychuk, K. A.: Perspektivy Ispolzovaniya Kursov v Formate MOOK v Vysshem 

Obrazovanii v Rossii. Mezhdunarodnyy nauchno-issledovatelskiy zhurnal. V. 6. pp. 66. 

(2015) 

6. Taran, V.N.: Quality Criteria for Professional Training of Personnel in IT Industry. In Pro-

ceedings of 2018 17th Russian Scientific and Practical Conference on Planning and Teach-

ing Engineering Staff for the Industrial and Economic Complex of the Region. PTES 2018 

17. 2018. S. 47-50. DOI: 10.1109/PTES.2018.8604267 (2018) 

7. Taran, V.N.: Use of Elements of Augmented Reality in the Educational Process in Higher 

Educational Institutions. CEUR Workshop Proceedings. In 2019 International Conference 

on Innovative approaches to the application of digital technologies in education and research 

SLET-2019 http://ceur-ws.org/Vol-2494/paper_28.pdf (2019) 

8. Beglaryan, M.E., Dobrovolskaya, N.Yu.: Formirovaniye IT-Kompetentsii Yurista v tsif-

Rovom Prostranstve. Pravovaya informatika. V 3. pp. 60-71. (2019) 

9. Kulikova, T.A., Poddubnaya, N., Ardeev, A., Shagrov, G.: Innovative Approaches to the 

Organization of Students’ Independent Learning by the Digital Economy Requirements. 

Published on CEUR-WS: 12-Nov-201. http://ceur-ws.org/Vol-2494/paper_19.pdf (2019). 

10. Bagrova, E.V., Sergei, V. K., Nazarenko, M.A.: Quantity Measures of Quality in Higher 

Education in Russia. How Information Technologies Can Help? In: 2018 IEEE International 

Conference "Quality Management. Transport. and Information Security. Information Tech-

nologies" (IT&QM&IS). pp. 557 - 560. IEEE Conferences. Saint Petersburg. Russia. (2018) 

doi:10.1109/ITMQIS.2018.8525044  

11. Kuzmina, N.V.: Osnovy vuzovskoy pedagogiki. 145p. (1972) 

 

http://ceur-ws.org/Vol-2494/paper_28.pdf

